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1

This invention relates to the mining of coal or
other materials and, as one of its cbhjects, aims
to provide novel apparatus by which such ma-
terials can be mined more safely and in a more
rapid, economical and satisfactory manner than
has heretofore been possible. The invention is
applicable to various kinds of materials to be
mined, but being especially suitable and practical
for the mining of coal, it is described herein as
applied to that use but without any intention of
limiting the invention to that particular ma-
terial.

Another object of this invention is to provide
novel apparatus for mining in which roof sup-
ports of the so-called “boring beam” type are
employed and form a roof-supporting canopy
over g work area at which the material is being
removed from a mine wall.

A further object of the present invention is to
provide g novel form of roof-support beam which
is adapted to be supported at one end thereof on
& mine wall and which has drill means associated
therewith enabling the beam to form its own
support opening in the mine wall.

Still another object is to provide novel ap-
paratus for mining in which time roof-support
beams form a protective canopy over a work area
adjacent a mine wall and have drilling ends sup-
ported on such wall by engagement in openings
thereof and in which the drilling ends produce a
deepening of said openings, while the beams re-
main engaged therein, for progressively advanc-
ing the canopy and maintaining the same con-
tinuously over the work area.

Yet another object is to provide a novel roof-
support team having drill means at one end
thereof for forming or deepening a supporting
opening in a mine wall and such beam also hav-
Ing conveyor means extending along the same
in a direction away from the drill means for ex-~
pelling the drillings from the opening.

As a further object this invention provides
novel mining apparatus comprising a roof-sup-
port in the form of a boring beam adapted to
form its own supporting opening in a mine wall
and mechanism adapted for detachable connec-
tion with the boring beam for imparting drilling
movement thereto.

It is also an object of this invention to provide
& novel boring beam actuating mechanism
adapted for detachable driving connection with
& boring beam and including a carriage supported
on the mine floor for movement of such actuating
mechanism irom one to another of a plurality of
such boring beams. -

Still another object is to provide boring beam
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actuating mechanism having bearing means
adapted for supporting engagement with a boring
beam adjacent its outer end and also having
means adapted to form a detachable driving con~
nection with the boring beam. :

A further object is to provide novel boring
beam actuating mechanism which includes a
traverse device for imparting rotary and longi~
tudinal drilling movement to the boring beam.

As still another object this invention provides
boring beamn actuating mechanism which in-
cludes clevator means for moving the traverse
device and bearing means info and out of co-
operating engagement with the boring beam to
which drilling movement is to be imparted.

The invention can be further briefly sum-
marized as counsisting in certain novel eombing~
tions and arrangements of parts hereinafier de-
scribed and particularly set out in the claims
hereof.

In the accompanying sheets of drawings,

Figs. 1 and 2 are complemental plan views of
contiguous portions of a mine and illustrate the
mining apparatus of the present invention;

Figs. 3 and 4 are complemental elevational
views showing the same contiguous portions of
the mine as are illustrated in Figs. 1 and 2, re-
spectively;

Fig. 5 is a perspective view of the drilling end
of & mine roof-support of the so-called boring
bearn type provided by this invention;

Fig. 6 is an end view of such drilling end;

Fig. 7 is a similar end view but with the drilling
bits removed;

Fig. 8 is an edge view showing the central drill-
ing bit in detached relation;

Fig. 9 is an end elevation of a boring beam
actuating mechanism or operating machine, the
same being shown with its bearing means and
transverse device in operative engagement with
one of the boring beams;

Fig. 10 is & view of the boring beam actuating
mechanism showing the same partly in veriical
section, the view being taken substantially as
indieated by section line {8—{6 of Fig. 9;

Fig. 11 is a top plan view of the boring beam
actuating mechanism;

Tig. 12 is a partial end elevation of the boring
beam actuating mechanism and showing the
traverse device thereof on a larger scale;

ig. 13 is a fragmentaty plan view of the trav-
erse device;

Fig. 14 is a pdrtial vertical ssciion taken
through the traverse device substantially on sec~
tion liine {4—1{4 of Fig. 12;

Fig. 15 is an end elevation of a roof propping
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and subsidence control device forming a part of
the mining apparatus of this invention;

Fig. 16 is a longitudinal vertical section taken
through the roof propping and subsidence control
device, as indicated by section line (§—16 of
Fig. 15;

Fig. 17 is a top plan view of a towing device for
imparting advance movement to the roof prop-
ping and subsidence control device; and

Fig. 18 is a vertical section taken through &
mine having a thin seam of the minable material
and illustrating the application of the present
invention thereto.

In proceeding with a more detailed description
of this improved mining spparatus, the varicus
units of the apvaratus will he first referred to in
a general way and will be subsequently deseribed
herein in greater detail. These units include 3
main conveyor 18, a loading unit i {, a cutting unit
12 and a drilling unit {3. Additionaily, the im-
proved -mining apparatus of this invention in-
cludes o plurality of spaced-apart roof supports
{8 of the so-called boring beam type, a koring
beam actuating machine {8, a roof propping and
subsidence control unit {6 and a towing unit 7.

The various units just referred to are located
in a mine chamber or tunnel (8 having a longi-
tudinally extending upright side wall {8 formed
by the coal or other material to be mined and
from which wall the material is removed by a pro-
gressive mining operation. The point a2t which
the coal is being removed from the wall 1§ is re-
ferred to herein as the work area and is desig-
nated by the reference character 2§ in Fg. 2.
At this work area the cogl is removed from the
wall 19 by the loading unit if and is deiivered
by the latter onto the main conveyor {§ by wii
it is earried out of the mine room 8. In remov-
ing coal from the wall {8 at the work arsa 2§, a
work section 2! of approprate thickness is oper-
ated upon and the work area is advanced by the
progressive-removal of the work section 21 from
‘the face of the wall 8.

The Toof supports 14 constitute an important
part of this invention and, as shown in ¥igs. 1 and
2. these supports are in the form of heams which
extend outwardly from the mine wall {8 at s
stantially right angles thereto and are dis
in relatively closely spaced paraliel reiation to
form a -substantially continuous roof-supporiing
canopy over -the -work area 28§, as well as over
other portions of the mine room (8§ which are
adjacent to -this work area. As-shown in Figs.
1 and 2, the beams {4 have their inner ends #2
-supported -on -the mine wall {§ by being engaged
in openings 22 of this wall. The beams are sup-
ported at their outer ends by propping msans
which -is here shown as teing in the form of a
vertically extensible column or post 28.

The openings 23 extend into the wall {9 av sib=
stantially right angles to the outer face thereoi
and are disposed in a longitudinal row at or adja-
cent the level of the mine roof {8b so that the
peams will be in proper positicn to provide sup-~
port for the roof when their ends are supnoried,
respectively, by engagement in these cpenings
and with the posts 25. The openings 23 are prai-
erably located at or immediately below the level
of the mine roof although they can, if desired,
be located above the general level of the roof if
trenches are provided in the roof to receive the
beams or when irregularities in the rcof extend
above such general level. It should also be under-
stood that when the beams {4 have been located
in position close to the mine roof by engagement
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4
of their ends with the openings 23 and the posts
25, they can then be moved upwardly to apply
supporting thrust to the roof by extension of the
posts 25 and by the use of suitable shims (not
shewn) in the openings 23 if such shims are
needed.

As already indicated above in a general way,
it is an important feature of this invention that
the mine roof-support beams (4 are adapted to
form their own mounting openings 23 in the mine
wall 19 and, for that reason, are referred to here-
in as boring beams. These beams and the drill-
ing means asscciated therewith will be described
in greater detail hereinafter. All of these boring

_peams are of the same construction and are

adapted to be used in the same manner and in in-
terchangeable relation with each other, but fo
facilitate the detailed description which is to fol-
low, the beams are referred to as being divided
into three groups comprising the beams idg, 140
and léc.

The beams 14a extend into the portion {3a of
the mine wall which is located in advance of the
joading unit { { and in which the openings 234 are
of a greater depth than the thickness of the Work
section 21. The beams {4a extend into the deep
openings 23¢ for a distance such that their inner
ends will extend inwardly beyond the work sec-
tion 2{. The roof-support beams !{4b extend into
openings £3b of the wall portion §8b. This por-
tion of the mine wall represents the new face
or side wall of the mine chamber {8 which is
exposed after the removal of the work section 21,
and the openings 23b which extend into this wall
portion are the portions of these openings which
remain in the mine wall after the work section
has been removed.

The inner ends of the beams 14b extend into the
openings 23D for only a short distance, as shown
in Figs. 1 and 2, but which distance is sufficient
to provide proper support for these ends of the
heams on the mine walls. The rcef-support
beams (4c engage in relatively deep openings 23c
of the mine wall portion 1§b and extend into
these deep openings for a greater distance than
the thickness of a work section 2ig. This work
section 2t is similar to the work section 2{ and
represents the location at which the loading unii
{1, or another such unit, will be put into opera-

‘tion for the next progressive mining operation

to be performed on the wall 8.

One individual mine roof-support beam #4d is
shown bebween the groups of beams {4b and ibc.
The beam |4d represents the individual beam on
which the boring beam actuating unit iF is then
operating and by which the cpening 24d is being
despened from the shaliow depth of the support-
ing openings 230 to the greater depth of the
supperting openings 23ec.

For the purposes of the present invention ib
is important-to understand that the inner or driil
ends 22 -of the mine roof-support beams {4 al-
ways remain engaged in the openings 23 of the
mine wall 18 -so -that these ends of the beams
will always be strengly supported on undisturbed
solid material of -the mine wall. As the mining

_operation - progresses, the boring beams {4 are

advanced in succession into the mine wall i§ and
during such advance movement the beams act
as drills for forming or deepening their own
mounting openings'23. By advancing the boring
beams into the mine wall for a distance such that
their inner ends extend inwardly beyond the
thickness of the work sections 21 and 21q, these
inner ends will always be solidly supported on
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undisturbed portions of the miine wall and this
solid support will remain ‘after the removal of
the work sections 2{ and 21¢ from the mine wall,
Reverting now to the individual units which
have been referred to only in a general way above,
it should be explained that the main conveyor 18
can be a flexible conveyor of any conventional
construction and can be driven by any suitable
prower means for moving the mined coal in the
direction indicated by the arrow 26. This con-
veyor includes a straight portion {8a extending
adjacent, and in substantially parallel relation
to, the mine wall portion {8« and. another
straight portion {0 extending along the wall por-
tion 19D at a location between this wall and the
units 18, {8 and {7. The conveyor also includes
an inclined portion I8¢ connecting the portions
i8g and {86 and by which the coniveyor portion
t8% is diverted or swung in behind the loading
machine {{ so as to extend adjacent, and in
substantially parallel relation to, the wall por-
tion (5b. ’
The loading unit can be any conventional load-
ing gpparatus by which coal can be removed from
the work section 2! and delivered onto the main
conveyor {8, As here shown the loading unit fi

[

10

15

includes a cutter 27 and a set of bottom and side |,

conveying members 28, 29 and 39 for moving the
mined coal rearwardly away from the work sec-
tion 2{. This loading apparatus also includes
another set of bottom and side conveying mem-
bers 31, 82 and 33 by which the mined coal is
moved transversely of the chamber i8 and de-
livered onto the conveyor 18. The loading ma-
chine i{ also includes a suitable frame structure
or chassis 38 mounted on tread members 34a for
movement along the mine floor i8¢ to engage
the cutter 27 with the work section 2{ and suit-
able power devices supported on the frame struc-
ture for actuating the tread members 24a and
for actuating the cutter 27 and the movable con-
veyor members.

The units {2 and {3 are located in advance of
the loading unit {1 for operating on correspond-
ing advance portions of the work section 2!{. The
unit {2 comprises a conventional cutting machine
having a power driven cutting member 85 for
under-cutting the work section 2{ of the mine
wall portion i19a¢. The unit 13 is a conventional
drilling machine having a power operating drill
36 for forming holes in the mine wall portion i19a
and which holes are used in breaking down the
work section 21 by explosive charges or other
means,

As shown in Figs. 5 to 8 inclusive, each of the
boring beams {4 comprises an elongated structu-
ral lead-carrying member, preferably in the form
cf an I-beam 38 as here shown and which in-
cludes top and bottom flanges 38a and 38D and
an upright connecting web 38¢c. The inner or drill
end 22 of the beam 14 is provided with a plurality
of drilling bits which, in this instance, include 2
central bit 38 and pairs of top and bottom bits.
Tach of these pairs consists of a bit 40 having
a. substantially straight cutting end and a bit
4f having a cubting end provided with a hook-
like portion 4ig. The boring beam (4 also in-
cludes a conveying means for expelling drillings
from the opening 23 and which conveying means
is here shown- as being in the form of a sheet
metal member or thread which-extends spirally
or helically around the beam and in a direction
away from the drilling end 22 thereof.

As shown in Fig. 5, the above-mentioned
bits are mounted on the beam {4 so as to project
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from the inner end 22 thereof for drilling coop~
eration with the mine wall {9 when rotary and
axial movement is imparted to the beam. The
paired bits 48 and 41 are located adjacent the
top and bottom flanges 38« and 38b of the I-
beam 28 and on opposite sides of the web 38¢c
thereof so that when rotary movement is im-
parted to the beam.in a right-hand or clock-
wise direction, as seen in Fig. 5, the thrust reac-
tion of these bits during the drilling operation
will be taken mainly in a lateral direction against
the web &8c.

Since the inner or drilling ends 22 of the beams
{4 always remain engaged in the supporting open-
ings 23 of the mine wall 19, it is necessary to pro-
vide for the removal and replacement of these
bits, from time to time, without disengagement
of the bearns from the supporting openings.  For
this purpose the bits are of such length and are
s0 mounted on the beam 14 that the rear ends
of the bits will project from the supporting open-
ing 23b while the inner end of the beam remsins
sufficiently engaged in this opening.

To provide for such a dismountable connection
for the central drilling bit 39 with the beam !4,
this bit is provided with a substantially U-shaped
or hook-like inner end portion 42 (see Fig. 8)
adapted for hocked engagement over the inner
end of the web 38¢c, as shown in Figs. 5 and 6.
Shifting of this hook-shaped inner end 42 ver-
tically along the web 38c¢ is prevented by pro-
viding the end of this web with a notch 43 (see
Fig. 7) in which the hook-like portion 42 has
seating engagement. The central bit 39 also
includes a stem portion 44 which extends oui-
wardly along one face of ‘the web 28¢ and is
anchored to the web by a clamping bolt £5
extending through the stem adjacent its outer
end.

In removing a worn bit 39 from the beam {4,
the clamping bolt 45 is removed and the hook-
shaped inner end 42 is disengaged from the inner
end of the web 28¢, whereupon this bit can be
withdrawn from the opening 23 and a2 new or
resharpened bit substituted therefor. To permii
such disengagement of the hook-like inner end
£2 from the web 38¢c and the withdrawal of the
bit 39, a clearance space 46 is provided in the
eonvolutions of the conveyor 3T and which space
will permit the necessary lateral shifting of the
bit 39 to disengage its hook-shaped inner end
and to then be withdrawn rearwardly along the
I-beam 38 through such clearance space.

The paired bits 48 and 41 are held in place
adjacent the web 38¢ by being mounted in longi-
tudinally alighed openings 47 of the convelutions
of the spiral conveyor &7 and have the outer ends
of their stems anchored on the web 38c by the
clamping bolts 48. In removing the paired hits
40 and 41 from the beam i4 for replacement by
similar new or resharpened bits, the bit £3 is
withdrawn first through the mouriting openings
41. The free withdrawal of the bit 48 is possible
because the cutting means provided on the innser
end of this bit does not overhang its side faces.
After the bit 40 has been thus-withdrawn the
bit 41 can be shifted in the openings 47 in 2
direction to permit this bit to also be withdrawn
without interference “by the hook-like cutting
projection 4ia.  In replacing the paired hits
40 and 41, the bit' 4§ is inserted first and shifted
to the position shown in Figs. 5 and 6, after which
the straight bit 40 is inserted. ) o

The spiral conveyor 371--of the boring beam
{4 can be formed by a continuous sheet metal
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strip which extends around and .along the I-
beam 38 in:the manner of.a helical thread and
has portions thereof cut out so that this conveyor
will fit snugly -arocund .the flange and web por-
tions of the I-beam. The sheet metal strip
forming this conveyor ean be welded or other-
wise suitably attached to the J-beam 38 for
mounting the strip thereon. The strip forming
the spiral conveyor can he of suitable width so
that portions of the conveyor will extend some-
what above and below the top and bottom flanges
of the I-beam 38. These projecting portions
will not ordinarily be required to carry the roof
load because such load will be. borne by drillings
which become packed between the convolutions
of the conveyor. During the rotary drilling
movement imparted to the beam 14, the con-
veyor 31 propels the drillings frem the mine wall
{9 rearwardly along .the opening 23 and ejects
the same from this opening. The ccnveyor 37
extends along the beam {4 .for a substantial por-
tion of its length, as shown in Tigs. 1 and 2, so
that a portion of the conveyor will always pro-
jeet from the wall cpening for the accomplish-
ment of such discharge .of :the -driliings.
facilitate the free:passage of the drillings along
the beam (4 under the influence of the spiral
conveyor 31, the top and bottom fanges 28q and
28b of the I-beam 38 can ke notchad out, as
indicated at 49 in Fig. 5, between each .pair.of
adiacent convolutions of the conveyor.

As already menticned above, the mine -roof-
support means {4 are adapted to he supported
at their outer ends by prop means in the form
of the posts 25 here shown. These posis each
comprise an upright column member 5 having
a foot portion-82.at the lower end thereof adapi-~
ed to be supported on the mine floor i8¢ and
also having a threaded portion §3 adiacent :its
upper end. The post 25 also includes.g sleeve
member 58 telescoping over the column member
5¢{ and a rotatable nut-57 engaging the thread
54 and providing .an adjustable connection he~
tween the column member and the lower.end of
the sleeve member. The upper end of the sleeve
member 58 is provided with a cap portion 58 on
which the cuter end 58 cf the beam 4 is:adapted
to rest. When the beam :i14 has: been advanced
into one of the openings 22 of the mine wall {3
ior the desived distance, the .post. 25 :is vlaced
under the outer end .59 of the heam.and by rota-
tion of the nut 57 the sleeve member: §8 is forced
upwardly, thersby -lifting :the beam -into sup-
porting engagement with the mine:.roof.

The construction and operation of the boring
beam actuating unit (5 will be described next.
As shown in Figs. 9, 10 and 11, the unit 1§ is
provided with a carriage or frame structure .6i
which comprises a paitr .of pivetally connected
lower and upper frame members 62 and: 3. The
lower frame member €2 is provided -with tread
members which, in this instance, are in the:form
of endless traction belts 64 so as to.adapt the
unit 15 for self-propeliing .movement alcng  the
mine floor {8¢. The traction helts 84 -extend
around pairs of wheels or sprockets 85 and 86
which are rotatably mounted on.the frame mem-
her 62 adjacent the ends thereof.

The sprockets. 65 are operably connected with
a, driving motor 67 through a reduction gearing
§8 and a clutch 88 to be driven by .this motor
for imparting -advance movement to- the {rac-
tion belts 64. The-motor-87 is also used to:grive
a hydraulic pressure generating unit -78 which

-is mounted on - the carriage 61 .and with which -

To 4

<

40

55

60

70

8

this motor is connected by a clutch TI. When

the motor 67 is not being used to propel the

unit 15, the clutch. 69 can be disengaged and . the
clutch 7f can be engaged so that this same

‘motor can then be used to drive the hydraulic

pressure generating mechanism for a purpose to

‘be explained hereinafter.

The upper frame member 63 extends in an
upwardly and rearwardly inclined-relation to the

Jower frame member 62 and constitutes a carrier

or elevator means on which a traverse device 12
is mounted. As will be explained hereinafter,
this traverse device forms an operative connec-
tion between ‘the machine 5 and one of the

5 boring beams, in this instance the boring beam

i4d, to which a rotary and axial drilling move-
ment is to be imparted. The lower frame mem-

ber 82 is provided at -the forward end thereof

with & pair of upstanding arms or brackets 73

and the upper frame member 83 is pivotally

mounted on a shaft T4 which extends trans-
versely of the unit i5 and is journalled in these
brackets.

The upper frame member 63 can be swung rel-

ative to the lower frame member for moving the

traverse device T2 into and out of driving co-

_operation with the boring beam {4d and this is

accomplished by a pair of hydraulic power cyl-
inders 15. At their lower end these.power cyl-
inders are pivoially connected with the carriage
8¢ by transverse pivot pins T8. Piston rods 71
wrojecting from the cylinders 75 at their upper
end are pivotaily connected with the upper frame
member §3 at an intermediate point thereof by
the transverse pivot pins 18. The cylinders 15
are double-acting eylinders to which hydraulic
nressure fuid can be supplied by the hydraulic
pressure generating unit 70 through suitable
conduits (not shown).

The traverse device T2 includes a laterally ex-

-tending guide shaft. 82 mounted in the upper end

of the frame member or elevator .€3 and a head
21 which is slidabkle on this guide shaft for move-
ment back and forth across the upper end of this
frame member. The traverse device also includes
g rotary drive shaft §2-which is journalled in the
upper end of the frame member: 83 and extends
in substantially parallel relation to the guide
shaft . 88. The head 81 has an opening through
which the drive shaft 82 extends and carries a
driving gear 8% whose huh is splined on the drive
shait by a longitudinally  extending key 84 and
is slidable on this shaft during movements of the
head thereon. A second gear 85 journalled on the

‘head 81 is in meshing engagement with the gear

83 to be driven thereby and carries a forked axial
extensicn or yoke member 88 forming a connecs-
ing means which is releasably engageable with
the outer end 59 cf the beam{4d by being moved
into straddling relation to the web 28¢c of this
keam, as shown in Figs. 9 and 13. -When rotary
movement iz imparted {o the shaft 82, the gear
§3 will be driven thereby to impart rotation to
the second gear 85 and the connecting fork 3§
carried thereby. The rotary movement thus supn-
plied to the connecting fork §5 will be imparted
to the outer end of the boring beam (4d when the
connecting fork is in engagement with such outer
end, as is shown in Fig. 9.

“The rotary drive shaft 82 of the traverse device
12 is adapted to be driven from the shaft 74 and,
for this purpose, a chain 19 -is provided which
extends around sprockets 19a and -19b. The
sprocket 19¢ is mounted on the projecting end
of the shaft T4 -and the sprocket 79 is mounted
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on the projecting end of the shaft 82, as shown
in Figs. 9 and 11,

When drilling movement is being imparted to
the boring beam 144 it is necessary to support or
journal this beam at a point adjacent its outer
end so that the beam will be freely rotatable with
such rotation confined to the longitudinal axis
of the beam. For this purpose each of the boring
beams is provided with a journal member 87 in
the form of a short cylindrical sleeve which is
mounted on the beam so as to extend there-
around, as shown in Figs. 12 and 14. The jour-
nal member 87 can be welded or otherwise suit-
ably connected with the heam. The supporting
means for the boring beam also includes a bear-
ing member or steady rest 88 which is carried by
the head 81 of the traverse device 12. As shown
in Figs. 12 and 14, the bearing member 88 can be
in the form of an upwardly-opening fork mem-
ber or bracket which is Tormed as an integral
part of the head 81 or is suitably mounted there-
on adjacent the connecting fork 86.

The journal member 87 is mounted on the bor-
ing beam [4d so that its spacing relative to the
cuter end 59 of the beam will correspond with the
lateral spacing between the connecting fork 86
and the bearing fork 88, such that when the outer
end of the beam is drivingly engaged by the con-
necting fork 86 the journal member 81 will be
straddied and supportingly engaged by the bear-
ing fork 83. Thus it will be seen that when the
traverse device 12 is moved upwardly by an up-
ward swinging movement of the frame member
63 to engage the connecting fork 88 in strad-

lling relation to the outer end 58 of the boring

beam [4d, the bearing fork 88 will at the same
time be moved upwardly to straddle the journal
member 87 and thereby support the outer end
of the beam for rotary movement.

In the matter of establishing the above ex-
plained driving connection between the traverse
device 72 and the outer end of the boring bheam
f4d, it should be explained that when the mount-
Ing openings 23 are formed in the mine wall
18 they are always made somewhat deeper, as
shown in Figs, 1 and 2, than is needed for the
supporting engagement of the beams therein.
When the boring beams are in their roof-sup-
porting position with their outer ends 99 resting
on the posts 28, their inner ends 22 will be re~
tracted somewhat from the extreme inner ends
of the mounting openings 23 thus leaving an in-
wervening space 88 therebetween. This inter-
vening space 89 provides for an idle inward move-
mens of the boring beam {4d when the driving
conuection of the traverse device 12 with the
outer end of this beam is to be established.

Preparatory to the forming of this driving con-
nection, the post 25 is slackened off by rotation
of the nut §7 and the beam 14d is then moved
Inwardly through the extent of the idle move-
ment afforded by the intervening space 89. This
idle inward movement of the beam can be accom-
plished either manually or by use of the traverse
device T2. At the time that this inward idle
movement is to be imparted to the beam {4d, the
nost 28 is removed and the outer end of this
heam is temporarily supported as by a manually
zpplied propping means (not shown) , Or is per-
mitted to rest on a portion of the traverse de-
vice 72.

To enable the traverse device 12 to impart such
inward idle movement to the beam {4d, the head
81 of the fraverse device is provided with an up-
standing driving lug or pair of lugs 90 at a suit-
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able location thereon and which lugs are adapted
to be engaged with the outer edge of the journal
member 87. When the lugs 90 have been thus
engaged with the journal member 87, longitudi-
nal movement is imparted to the head 21 in a
right-hand direction as seen in Fig, 12, thereby
shifting the beam {44 inwardly through the in-
tervening idle spacs 89 to engage the drilling bits
29, 48 and 44 with the inner end of the opening
23d and at the same time moving the outer end
83 of the beam to the broken line position shown
In Fig. 13. Ry this initial idle movement of the
beam 14d, its outer end 59 and the journal mem-
ber 87 wiil be brought inte position to be engaged
respectively by the connecting fork 85 and the
bearing fork 88 when the head 814 is elevated by
the frame member 83 to establish the above de-
scribed operating connection with this beam.

For moving the head 8i along the shafts 80
and 82, the traverse device 72 is provided with
cables 8f and 92 which are attached to the head
and extend over suitable pulleys 93 to a pair of
winding drums 94 and 95. These drums are
mounted on a transverse shaft 95 which is
Journalled in the upper frame member §3 and
extends in adjacent substantially parallel rela-
tion to the shaft 74. When the winding shaft
88 is rotated in one direction, the cable 98¢ will
pull the head 81 toward the right, as seen in Figs.
8 and i1, to advance the boring beam 44 simul-
tanecusly with the rotary movement being im-
parted thereto by the connecting fork 88. Dur-
ing this advance movement of the head 81, the
drum 85 will unwind or pay out the cable 92 at
the same rate. Conversely, when the shaft 96 is
rotated in the opposite direction the cable 82 will
pull the head 8! toward the left, as seen in Figs.
9 and 11, to refract the same and during this
movement the cable §1 will be unwound or payed
ou$ by the drum 84. To obtain the winding and
unwinding functions just explained, the cable 8f
passes to the winding drum 84 so as to be tangent
to the upper side thereof and the cable 92 passes
to the drum 85 so as to be tangent to the under-
side thereof.

For the purpose of imparting this back and
forth movement to the head 8f of the traverse
device 72 through the cabhles 8¢ and 92, a driving
motor 87 is mounted on an overhanging portion
€8 of the frame member 83 and is connected with
the transverse shaft 74 through a reduction gear-
ing 88. The shaft 74 is, in turn, connected with
the winding shaft 8¢ for actuation of the latter
in opposite directions and at two different wind-
ingspeeds. A driving chain {88 extending around
a pair of sprockets (8! and (082 of the shafts 14
and 85 provides an operating connection for
driving the shaft 85 and the winding drum 84 in
the proper direction and at a relatively low speed
for iraparting a ecorresponding relatively slow ad-
vanece movement of the head 8{ toward the right
during the drilling movement being imparted to
the horing beam 14d. A pair of gears (03 and
{64 mounted on the shafts 74 and 98 and dis-
posed in meshing engagement with each other
form an operating connection between these
shafts by which the shaft 86 and the winding
drum 9% will be rotated in the opposite direction
and ab g relatively higher speed for imparting s
more rapid return movement to the head 8i.

Por controlling the direction and speed of
movement desired fo be imparted to the head 81,
a clutch member {85 is splined on the winding
shaft 88 and is adapted to be shifted by a lever
188 info engagement with either the sprocket
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member (82 or the gear 104. It will be under-
stood, of course, that the sprocket {8{ and the
gear {83 are keyed or otherwise connected with
the driving shaft 74, but that the sprocket 182
and the gear {04 rotate freely on the shaft 85
except when one or the other of these members
is connected to the winding shaft by the clutch
collar 185,

The boring heam operating unit 15 can also be
provided with a roof propping means for support-
ing the mine roof 18b at one or more points ad-
jacent to the beam 14d to which drilling move-
ment is being imparted. For this purpose a pair
of laterally spaced. hydraulic pressure responsive
cylinders {08 are mounted in fixed relation on
the carriage 61 and a pair of correspondingly
spaced forked supporting members {88 are car-
ried by the piston rods- 118. The arms of the
forked members 188 extend upwardly on cpposite
sides of the boring beam (4 which is next ad-
jacent to the boring beam {4d to which the drill-
ing movement is being imparted. These forked
members are provided with rockable and self-
aliening pads i{{ which extend transversely of
the unit {§ in spaced-apart substantially parallel
relation and engage the mine roof {8b on opposite
sides of such next adjacent boring beam (4, as
shown in Fig. 10. Hydraulic pressure fluid can
he supplied to the cylinders 188 from the pressure
generating unit 78 through suitable conduits (not
shown).

Tn the functioning of the boring beam actuating
unit §§ it will ke understood that this unit will
bhe advanced along the mine floor (8¢ from one
to another of the boring beams {4 and, by im-
parting drilling movement to these boring beams
in succession, will drill these beams into  the
mine wall 19 so that the boring beams $4b will
thereby be shifted inwardly to the position of
the boring beams-{4c. After each beam has been
thus drilled into.the mine wall to the extent in-
dicated in Fig. 1 for the boring beams fdc, it
is supported at its outer end by replacing the post
25 thereunder and rotating the nut 87 to extend
the post and lift such outer end of the beam into
proper. supporting engagement with the mine
roof.

The roof propping and subsidence control unit
{6 of Figs. 15 and 16 will he described next.
This propping device k6 comprises 2 carriage 12
which is movable along the mine floor {8a and is
formed by a pair of pivotally connected lower
and upper frame members {43 and ({4, The
lower frame member ({3 is provided at the-rear
end thereof with a pair of upstanding brackets
115 on which the rear end of the upper frame {14
is pivotally mounted by the transverse pivot
shaft 1£6. The frame members {13 and (14 are

connected adjacent their forward ends by a pair-

of hydraulic pressure. fluid responsive: cylinder
devices (17 which serve to spread apart these
frame members for causing the upper frame
member to exert an-upward supporting pressure
against the mine roof.

The eylinder devices 1§71 are provided at the
lower end thereof with heads {18 which are pivot-
ally connected with the lower frame member 113
by. a transverse pivot shaft 119. Piston rods 120
projecting from the opposite end of these cylinder
devices are pivotally connected with the upper
frame member by a transverse pivot shaft {2f.
The cylinder devices | {7 are double-acting and are
adapted to be supplied with pressure fiuid from the
hydraulic pressure generating unit 70 of the bor-
ing beam actuating machine ¢5 or from any other
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suitable source. The: connecting: means formed
by the hydraulic cylinder devices. (17 is of such
length that the upper frame member |14 extends
in a downwardly and: rearwardly inclined sleping
relation with respect to-the lower frame member
{43, as is shown in.Figs. 3 and 16.

The lower and upper frame members i3 and
{14 are provided respectively with movable tread
members 122 and {23 which are engageable with
the mine floor 182 and the mine roof i8b. The
tread member (22.is here shown asbeing an end-
less belt which extends around a pluralivy of
wheels- or sprockets 124 which are rotatably
mounted on the lower frame member (13, Simi-
larly; the - upper tread member 123 is an endlsss
pelt which extends around a plurality of wheels
or sprockets (25 which are rotatably msunied on
the upper frame member {{4. With the con-
struction: just described. above for the propping
device {8, it will be-seen that when this device
is ‘moved forward in the mine chamber {3 the
downwardly and rearwardly sloping relation of
the upper frame-member |14 will permit the roof
material to gradually subside or cave in g3 the
propping device is-advanced. During this ad-
vance movement of the propping device i8¢ the
tread members 122 and 123 travel around their
mounting wheels 124 and {25 while the contact
portions of these tread-members remain in en-
gagement with the mine floor and roof raspec-
tively. The material; which' is thus permitied
0 stubside from the mine roof by the downwardly
and. rearwardly sloping frame member ({4 and
the tread member (23, is carried rearwardly by
this tread member and slides down & ramp mem-
ber (26 which is mounted on the carriage {2 at
the rear thereof. The: ramp member (28 also
forms- a shield: for- protecting the propping de-
vice from damage by the subsiding material.

The advance movement for the propping de-
vice 18 can be imparted thereto by the towing
unit 17 which,-as shown in Figs. 3 and i%, is a
wheeled vehicle. 128 which- is movable zlong the
mine floor (84 in- advance of the boring beam
actuating unit 15. This towing unit is provided
with a. body or housing (28 in which a hydrauiic
pressure generating-device in the form of & high
pressure pump 130:is located and is adapted to
he driven by an electric motor 121. This towing
unit also includes a.cylinder §32 located in the
housing §29 and to which pressure fluid is de-
livered by the pump {30:

A piston 133 operable in the cylinder {2
connected with a piston rod (24 which projects
rearwardly from the towing- unit (. This pis-
ton rod is.connected with the propping device {5
by means of a towing bridle 135 so thai move-
ment imparted to the piston {33 toward the right
a5 seen in Fig. 17 while the towing unit {7 i
held stationary, will transmit a strong forward
pulling movement to the propping device. IFor
maintaining the towing device {7 in 2 staticnary
position while the piston' {33 is being thus sc-
tuated, the towing device is provided with &
gripping means 136: which. is engageable with a
cable 137 extending longitudinally through the
mine chamber (8. i
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After the propping devize &
has been advanced. a. distance corresponding
with one power stroke of the piston {33, the tow-
ing device {7 is advanced toward ths right as
seen in Fig. 17, in preparation for ancther power
stroke of the piston (33 It will be understcod,
of course, that the remote end of the eabie {27
can be suitably anchored, or can be attached to
a power driving- winding drum (not shown), to
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permit this towing operation to be carried out as
ahove explained, When the remote end of the
cable is anchored in g fixed relation, the gripper
138 will be advanced along the cable with a step-
bhy-step movement.

In connection with the operation of the prop-
ping device 1§, it will be chserved from Fig, 1
that this device is located in the mine chamber
{8 immediately behind the boring beam actuat-
ing unit {8 and opposite the group of boring
beams {(f¢ which have already been advanced
into the mine wall {8 by the unit {% in prepara-
tion for the mining operation to be performed
on the work section 2iq. With the propping de-
vice in this location it will ke seen that the roof
material which is permitted to subside or cave in
by the forward movement of the propping device
falls into the space previously occupied by the
propping device and since this space is laterally
offset beyond the group of boring heams {dc, the
material accumulating therein will not interiere
with the progress of the mining operaticn.

¥ig. 18 shows a mining operation in which the
present invention is applied to the mining of
coal which occurs in a relatively thin seam or
stratum (49 lying over a layer of e¢lay or other
such material {4f. In thiz operation, boring
beams {42 of the same construction as those pre-
vicusly described herein are shown as sxtending
into a row of openings {43 cf the mine wall 24
for supporting the mine roof in the same man-
ner as explained above. Fig. 18 zlso shows a
main conveyer 438 exfending longitudinally ad-
jacent the mine wall 144 to receive the coal re-
maoved from the seam {49 afver the underlying
izyer (4{ of waste material has bheen removed.
A drilling machine {46 is shown as operating on
the underlying layer #4{ to remove the samea
irom beneath the coal seam 168. The drilling
machine 148 also includes o conveyor (47 by
which the waste material from the layer {4{ can
discharged over the main conveyor {45 and
os5ited ont the mine floor in an cut of the way
ation outwardly of the main conveyor. After
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the coal can be readily removed from a work sec-
tion of the seam 148 in the manner siready ex-
plained abovs. .
From the foregoing detailed description and
the accompanying drawings it will now be readily
understood that this invention provides improved
apparatus for mining coal by which the mining
operation can be carried eut continucusly as well
as more safely, rapidly and satisfactorily than
has heretocfore been possible. It will also be seen
that the use of the boring beams herein dis-
ciosed provides a substantially continuous mine
roof-supporting canopy over the work area which
will insure safe working conditions and will pre-
vent damage to the mining apparatus. It will
also be seen that by the use of the improved ap-
paratus of this invention the mining operation
can be carried out continuously in a progressive
manner with only g relatively small number of
roof-supporting beams and that these beams are
used over and over again by advanecing them into
the mine wall as the operation progresses. Ad-
ditionally, it will be seen that since the boring
besms provide a continuous roof-supporting
canopy over the working arez, it is not neces~
sary to leave pillars of coal in the mine for sup-
porting the roof and, hence, the amount of coal
heretofore lost in these pillars can now be safely
recovered. It will also be seen that since the
boring beams are advanced from one position to

he underlying layer 181 has been thus removed, ¢
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another and the mine roof is permitted to sub-
ide into the mined portions of the chamber {8,
it is not necessary to leave beams in the mine
chainher as has heretofore been necessary for
supporting the mine roof and the expense rep-
resented by such abandoned beams is avoided.

In addition to the advantages already men-
tioned, it will be seen that the boring beams sup-
port the mine roof so as to minimize the danger
of cave-ins and so as to provide a relatively nar-
row continuously open passage which extends for
the length of the conveyor and permits free travel
in both directions and a free circulation of ven-
tilating air. By the use of this narrow passage
the natural arch is used to advantage in support-
ing the roof material against cave-in. It will also
be seen that this improved mining apparatus is
adapted for mining in from an outcrop of coal
and for advancing the mining operation into or
around a hody of coal with the main conveyor
having a delivery terminal for the mined coal at
the outer entrance of the mine opening. Further,
it will be seen that the improved apparatus can
be used to mine coal from the outer edge of a coal
body or, if desired, can be made to extend through
such body. Likewise, this apparatus can be used
in mining coal by advancing the operation either
in a straight direction into a hill containing a
body of cosl or by advancing the operation along
a curved path extending around a hill.

Although the improved apparatus of this in-
vention have been illustrated and described here-
in to g detailed extent, it will be understood, of
course, that the invention is not to be regarded
as being limited correspondingly in scope, but
includes all changes and modifications coming
within the terms of the claims hereof.

Having thus described our invention, we claim:

1. A mine roof-support beam comprising, an
elongated load-bearing member adapted to be
supperted on a mine wall by engagement of one
end thereof in a mounting opening of said wall,
said member being of a generally uniform cross-
sectional size for substantially its full length, and
driill means carried by said member at said onse
end and having forwardly presented cutting por-
tions located at a radial distance from the longi-
bfudinal axis of the beam such that said beam is
adapted to form its own mounting opening di-
rectly and of beam-receiving size in said wall

[during a combined rotary and advance tove-

ment of said beam into the wall.

2. A mine roof-support beam comprising, an
clongated load-bearing member adapited to be
supported on a mine wall by engagement of one
end thereof in a preformed opening of a heam-
receiving transverse dimension in said wall, said
member being of a generally uniform cross-sec-
tional size for substantially its full length, drill
means carried by. said one end of said member
and having forwardly presented cutting portions
located at a radial distance from the longitudinal
axis of the beam such that said drill means is
effective for deepening said opening and substan-
tially maintaining said beam-receiving transverse
dimension in response to drilling force and move-
ment transmitted through said member while the
member remains engsged in said opening, and
spiral conveying means connected with said mem-~
ber for actuation thereby and heing effective for
discharging drillings from said cpening.

3. In coal mining apparatus, a plurality of
beams disposed in spaced-apart substantially
parallel relation and extending laterally outward-
ly in substantially normal relation to a coal wall
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heing worked by the progressive advance of a
work area and the removal of a work section of
given thickness from said wall at said work area,
said wall having openings therein adjacent the
mine roof of a transverse dimension to receive
said heams and of a depth in excess of the thick-
ness of said work section, said beams being sup-
ported at one end thereof on said wall by engage-
ment in said openings and adapted to be sup-
ported at the other end by prop means such that
said beams form a roof-supporting canopy over
said work area, said beams extending into said
openings for a greater distance than the thick-
ness of said work section so as to remain sup-
ported on said wall after the removal of said work
secticn therefrom, drill means carried by the ior-
ward end of said beams, said drill means having
forwardly presented cutting portions located at a
radial distance from- the longitudinal axis of the
beam such that said drill means is effective for
deepening said openings and substantially main-
taining the transverse beam-receiving dimension
of the deepened openings by a combined rotary
and advance movement of the heams while said
beams remain engaged in said openings, and metal
plate conveying means secured to said beams and
extending spirally therealong for actuation there-
by and being effective for discharging drillings
froin said openings.

4, A mine roof-support beam comprising, an
elongated load-carrying member formed of lon-
gitudinally coextending integrally connected web
and flange elements, drill bits mounted on said
member to provide forwardly facing cutting ele-
ments at one end of said beam such that said
cutting elements are adapted to be actuated as a
drilling means by rotary and longitudinal move-
ment transmitted thereto through the beam, said
cutting elements being at a radial distance from
the longitudinal axis of the beam such that an
opening formed in a mine wall by said cutting
elements will be of beam-receiving transverse
dimension, and a conveying means carried by said
member and extending spirally thereof, said con-
veying means being actuated by the same move-
ment of said beam as that which actuates said
drilling means.

5. A mine roof-support beam comprising, an
elongated load-bearing member having longitudi-
nal edge flanges and an intermediate longitudinal
web integrally connecting said flanges, a drill bit
having a stem extending along said web and cut-
ting elements disposed so as to project from one

end of said beam, said bit being adapted to be ;:

actuated as a drilling means by actuating move-~
ment transmitted thereto through the beam, and
means detachably mounting said bit on said mem-
ber including a substantially U-shaped portion on
the bit and disposed in hooked engagement with
said web.

6. In mining apparatus, a plurality of spaced-
apart mine roof-support members of the boring
beam type having the forward end thereof sup-
ported on a mine wall by engagement in openings
extending into said wall, said members having
drilling means on the forward ends thereof
adapting them to deepen there own mounting
openings in said wall in response to drilling move-
ment imparted thereto, each of said support mem-
kers having a first connecting portion on the rear
end thereof, a carriage movable along the mine
floor from one to another of said support mem-
bers, connecting means on said carriage adapted
for detachable connection with the rear ends of
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said support members in succession and compris-
ing a second connecting portion, onz of said con-
necting portions having a recess therein and the
other of said connecting portions being engage-
able in said recess, said first and second connect-
ing portions when engaged forming a driving con-
nection hetween said connecting means and one
of said support members for transmitting szid
drilling movement to the latter, and mechanism
on said carriage operable to impart said driliing
movement to said connecting means and the sup-
port member engaged therewith.

7. In mining apparatus, a plurality of spaced-
apart mine roof-support beams supported at the
forward end thereof on a mine wall by engage-
ment in openings extending into said wall and
provided with drilling means on said forward end
adapting the beams to deepen their own mounting
openings in said wall in response to drilling move-
ment imparted to the beams, each of said beams
comprising connected longitudinal flange and web
portions, a carriage movable along the mine floor
adjacent said beams, connecting means adapted
for detachable engagement with said beams in
succession at the rear end thereof to provide a
driving connection therewith, said connecting
mesns comprising a yoke member engageable with
the web portion of said beams in straddling rela-
tion thereto, mechanism on said carriage and op-
erable to move said connecting means into and
cut of said engagement with said beams, and
other mechanism on said carriage for imparting
said drilling movement through said connecting
means to the beam engaged by the latter.

8. In mining apparatus, a plurality of spaced-
apart mine roof-support beams supported at the
forward end therecf on a mine wall by engage-
ment in cpenings extending into said wall and
provided with drilling means on said forward end
adapting the beams to deepen their own mounting
openings in said wall in response to drilling move-
ment imparted to the beams, each of said beams
having a first connecting portion on the rear
end thereof and an annular journal portion ex-

7 tending therearound adjacent said rear end, a

carriage movable along the mine floor adjacent
said hbeams, connecting means adapted for de-
tachable engagement with said beams in succes-
sion to provide a driving connecticn therewith
and comprising a second connecting portion, one
of said connecting portions having a recess there-
in and the other of said connecting portions being
engageable in said recess, said first and second
connecting portions when engaged forming a
driving connection between said connecting means
and cne of said beams for transmitting drilling
movement to the latter, bearing means engage-
able with said beams in succession and providing
support for the same during the drilling move-
ment thereof and comprising a forked kearing
member engageable with said journal portion in
straddling relation thereto from the underside
thereof, mechanism on said carriage and operabie
to move said connecting means and said bearing
means into and out of engagement with a selected
one of said beams, and other mechanism on said
carriage for imparting said drilling movement to
said one beam through said connecting means.

9. In mining apparatus, a plurality of spaced-
apart mine roof-support beams supported at the
forward end thereof on a mine wall hy engage-
ment in openings extending into said wall and
provided with drilling means on said forward end
adapting the beams to deepen their own mounting
openings in said wall in response to drilling move-
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ment imparted to the beams, each of said beams
comprising connected longitudinal flange and web
portions, a carriage movable along the mine floor
adjacent said beams, a traverse device on said
carriage and including a yoke member adapted for
detachable driving connection with said beams in
succession at the rear end thereof by straddling
engagement of said yoke member with said web
portion, elevator means on said carriage and oper-~
able to move said traverse device into and out
of driving connection with a selected one of
said beams, and mechanism on said carriage for
imparting rotary and axial drilling movement to
said one beam through said yoke member.

10. In mining apparatus, a plurality of spaced-
apart mine roof-support beams supported at the
forward end thereof on a mine wall by engage-
ment in openings extending into said wall and
provided with drilling means at said forward end
adapting the beams to deepen their own mounting
openings in said wall in response to drilling move-
ment imparted to the beams, annular journal
means on sald beams adjacent the rear end
thereof, each of said beams comprising connected
longitudinal flange and web portions, a carriage
movable along the mine floor adjacent said bears,
a traverse device on said carriage and including a
yoke member adapted for detachable driving con-
nection with said beams in succession at the rear
end thereof by straddling engagement of said yoke
member with said web portion, bearing means
engageable with the journal means of said beams
and providing support for a selected one of said
beams during the drilling movement thereof and

comprising a forked bearing member engageable &
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- with said journal portion in straddling relation

thereto from the underside thereof, elevator
means on said carriage and operable to move said
traverse device to align said yoke member with
said one beam and to bring said bearing member
into supporting engagement with the journal
means of said one beam, said yoke member being
movable by said traverse device into said strad-
dling relation to said web portion at the rear
end of said one beam, mechanisin on said car-
riage for imparting rotary and axial drilling
movement to said one beam through said yoke
member, and power actuated prop means on said
carriage and including beam elements movable
into supporting engagement with the mine roof in
adjacent coextending relation to said one beam.
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