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16 Claims.

This invention relates to drilling apparatus
and more particularly to improvements in coal
drilling apparatus particularly adapted to use
in conjunction with coal mining apparatus.

An object of this invention is to provide an
improved drilling apparatus. Another object is
to provide an improved coal drilling apparatus
particularly adapted to be mounted on and used
in conjunction with a coal mining apparatus.
A further object is to provide an improved drill-
ing apparatus having improved adjustable sup-
porting means for the drilling tool. A still further
object is to provide an improved coal drilling ap-
paratus of the multiple drilling tool type having
improved independently .adjustable supporting
means for the drilling tools whereby the latter
may be positioned in various locations relative to
the coal face. Still another object is to provide
improved means for mounting the drilling tools
on the coal mining apparatus and improved
means for driving the drilling tool from the mo-
tor of the mining apparatus. Yet another ob-
ject is to provide improved means for mounting
the drilling tools on the coal mining apparatus
whereby the drilling tools may be independently
adjusted both vertically and horizontally relative
to the mining apparatus. These and other ob-
Jects and advantages of the improved mining ap-
paratus will, however, hereinafter more fully ap-
pear.

In the accompanying drawings there is shown
for purposes of illustration one form which the
invention may assume in practice.

In these drawings:

Fig. 1 is a plan view of a coal mining appara-
tus having associated therewith the illustrative
embodiment of the improved drilling apparatus;

Fig. 2 is a side elevational view of the appara-
tus shown in Fig. 1;

Fig. 3 is an enlarged horizontal sectional view
taken substantially on line 8—3 of Fig. 2, parts
being shown in plan to facilitate illustration;

Fig. 4 is a transverse vertical sectional view
taken substantially on line 4—4 of Figs. 1 and 3;

Fig. 5 is g detail sectional view taken substan-
tially on line 5—05 of Fig. 4;

Fig. 6 is an enlarged central longitudinally ex-
tending vertical sectional view taken substan-
tially on line 6—6 of Fig. 1 and illustrating the
drilling tool structure;

Fig. 7 is a detail sectional view taken substan-
tially on line 7—7 of Fig. 3;

Fig. 8 is a detail sectional view taken substan-
tially on line 8—8 of Fig. 3; and

Fig. 9 is a diagrammatic plan view of the ap-

(Cl. 262—9)

paratus shown in Fig. 1 showing the drilling tools
in different positions. :
In this illustrative embodiment of the inven-
tion the improved drilling apparatus, generally
designated 1, is shown associated with ‘a coal
mining apparatus generally designated 2. - The
coal mining apparatus is herein of the wheel
supported, track guided type of the same general
construction as that disclosed in my patent, Pat-

ent No. 1,785,961, patented Dec. 23, 1930, and 10

generally comprises a portable body 8 adjustably
mounted ‘on support wheels 4 adapted to run
along a mine trackway 5. Mounted on the body
3 for rotation about a longitudinal axis is a sup-

5

port 6 carrying a cutter head 7 in turn having 15

pivotally mounted thereon a usual cutter element
carrying cutter bar 8. Arranged within the cutter
head support 6 is a motor 9 having its power
shaft 10 operatively connected to the mechanisms

for actuating the cutting elements on the cutter 20

bar 8, for rotating the cutter head 1, for adjust-
ing the support carrying body 3 and for driving
the support wheels 4 to propel the apparatus as
clearly described in the above mentioned patent.

As the specific structure of the mining apparatus 25 -

is fully disclosed in Patent No. 1,785,961 above
mentioned, and as the improved drilling appa-
ratus may be mounted on mining apparatus of
various other types, a further description of the

same is herein deemed unnecessary other than 30

to state that the kerf cutter is adjustable to cut
horizontal kerfs adjacent the mine floor, hori-
zontal kerfs a substantial distance above the mine
floor: and vertical kerfs between the mine roof
and mine floor. :

The drilling apparatus | generally comprises
supporting means generally desighated 11 extend-
ing transversely of and mounted centrally on the
top and adjacent the rear end of the body 3 of

the mining apparatus as shown in Figs. 1 and 2 40

and having adjustably mounted thereon at the
opposite sides of the mining apparatus independ-
ently adjustable drill supporting structures {2,
12, each having swiveled thereon at its outer ex-
tremity a drilling tool generally designated i3,
the supporting structures being swingable hori-
zontally and vertically relative to thé mining
apparatus to position the drilling tools in vari-
ous locations at the opposite sides thereof. In
this instance, the drill supporting structures,
their adjusting means, the drilling tools and their
driving means are identical in construction and
therefore a description of each of the same sepa-

‘rately is net considered necessary. In this in- -
stance, the supporting means (i herein com- 55
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prises a central housing {4 attached to the top
of the body 3 and having mounted thereon and
projecting laterally therefrom at the opposite
sides thereof and extending transversely over
the top of the body 3 tubular supporting mem-
bers 15, I15. Journaled within bearing brackets
{6, 19 at the opposite sides of the body 3 are
swivel frames {1, IT having tubular bearing por-
tions {8 rotatable within the bearing brackets 16
and within which the outer extremities of the
tubular members 5, 15 are supported as shown
in Fig. 4, the inner ends of these tubular members
15, {5 being supported within sleeves {9 in turn
supperted within the housing (4. Swiveled on
the frames 7 about axes perpendicular to the
axes of the swivel frames 17 are swingable frames
28, 28, each rotatably supporting a tubular arm-
like support or bcom 2i arranged along the side
of the mining apparatus. Attached to the outer
extremity of each of the booms 2{ is a swivel
bracket 22 on which the drilling tool 13 is swiveled
about an axis perpendicular to the boom axis.
Now referring to the driving connections be-
tween the motor 9 of the mining apparatus and
each drilling tool {3, it will be noted that fixed
to the motor shaft 18 is a spur pinion 25 meshing
with a spur gear 26 fixed to a longitudinal shaft
27 arranged parallel with and above the motor
shaft as shown in Fig. 4. Rotatable with and
driven by the shaft 27 is a bevel gear 28 mesh-
ing with a bevel gear 29 fixed to the lower end
of a vertical shaft 38 suitably journaled within
the housing 14. Also fixed to the shaft 38 and
driven by the latter is a bevel gear 3! meshing
with bevel gears 32, 32 fixed to the inner ends of
alined shafts 33, 33 arranged with their axes
coincident with the axes of the swivel frame {7.
These shafts are journaled at their inner ends
within the housing {4 and at their outer ends
within the swivel frames {7 in the manner shown.
Journaled on the ocuter extremity of the shaft
33 is a bevel gear 34 connectible to the shaft in
driving relation therewith by a sliding clutch 35.
The clutch 35 has teeth engageable with the

teeth of a clutch member 36 keyed to the shaft

33 and connectible to the teeth 37 formed on the
hub of the bevel gear 34. The operating means
for the clutch 385 comprises, as shown in Fig. 5,
a, shipper yoke 38 pivotally mounted on a shaft
38 carried by the swivel frame {7 and having a
suitable operating handle 48. The gear 34 meshes
with a bevel gear 44 rotatably supported on a
vertical shaft 42 arranged with its axis coincident
with the axis of the swingable frame 20 and
forming the pivotal mounting for the Iatter.
The shaft 42 is attached at its ends to the frame
20 and is rotatably mounted within a bearing
sleeve 43 carried by the frame i7. Meshing with
the gear 41 is a bevel gear 44 fixed to the rear
end of a transmission shaft 485, herein extending
centrally through the tubular supporting arm of
boom 21 as shown in Fig. 3. This shaff is jour-
naled at its rear end within the swingable frame
20 and at its forward end within the swivel
bracket 22, and has fixed thereto at its forward
end a bevel gear 46 meshing, as shown in Fig. 3,
with a large bevel ring gear 47. This bevel ring
gear is rotatable about the swivel axis of the
drilling tool {3 and is, as shown, journaled on a

‘bearing bracket 48 and a cooperating swivel

plate 49. This swivel plate is rigidly secured to
the bearing bracket, while the latter is rigidly at-
tached to the housing 59 of the drilling tool.
The bevel gear #1 meshes with a bevel gear 5i
fixed to a shaft 52 suitably journaled within the
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bearing bracket 48. Fixed to the shaft 52 and
driven thereby are spur gears 53 and 54 (see Fig.
6), which mesh respectively with spur gears 55
and 58 which constitute driving elements for the
tool rotating and feeding mechanisms respec- 5
tively. These driving elements are adapted to
effect rotation and feeding of a drilling imple-
ment 57 under the control of multiple disc
clutches.58 and 59 and a differential screw mech-~
anism 68. As the specific drilling structure is 10
clearly described in my co-pending application,
Serial No. 255,754, filed Feb. 20, 1928, now ma-
tured into Patent No. 1,933,589, granted Nov. 7,
1933, further description thereof is herein con-
sidered to be unnecessary other than to state 15
that the drilling implement 57 may be fed for-
wardly at a relatively slow drilling speed or fed
in either direction at a relatively high position-
ing speed while the same is constantly rapidly
rotated. It will thus be seen that, due to the 20
arrangement of various driving shafts and bevel
gearings, it is possible to drive the drilling tools

13 irrespective of their adjusted positions rela-
tive to the mining apparatus. BTach of the drill-
ing tools 13 may be locked against swinging move- 25
ment relative to the bearing bracket 22 by means

of a clamp or set screw Gi engagesble with a
peripheral groove 62 formed on the swivel plate
49 as shown in Fig. 6. .

The mechanisms for swinging the supporting 30
structures 12, {2 about the axes of the swivel
frames 7 each comprises a lever or arm (see
Figs. 3 and 7) 65 secured as by keys 66 and a
clamp 67 to the adjacent tubular memuer £5, the
lever 65 being secured to the member {5 between 35
the bearing bracket 6 and the swivel frame 28
as shown in Fig. 4. The outer end of the lever
635 is herein in the form of a yoke 88 and straddles
a guide frame 69 suitably attached to the ad-
jacent side of the body 3 of the mining apparatus 40
and pivotally connected at 78 to a sliding trunnion
71 respectively mounted within a vertical guide-
way 72 formed in the bracket §9. The trunnion
14 is in the form of a nut and threadedly engages
at 13 a vertical screw 74 suitably journaled with- 45
in the guide bracket 89. Connected to the upper
end of the screw 74 is a reversible ratchet wrench
75 of a usual design by means of which the screw
may be manually rotated. It will thus be seen
that when the screw 74 is rotated, the nut it 50
slides either upwardly or downwardly within
the guideway 12, thereby swinging the lever €3
about its pivot and as a result, the supporting
structure for the drilling tool is swung either up-
wardly or downwardly about the axis of the 55
swivel frame {7 as desired. The supporting
structure for the drilling tool may be swung
laterally about the pivot of the swivel frame 28
by simply releasing a clamping nut 78 (see Fig.
4) threadedly connected to the lower end of the gy
pivot shaft 42, the nut 78 when tightened, clamp-
ing the parts of the swivel frames {7, 28 to-
gether, thereby frictionally to lock the support-
ing structure against lateral swinging movement,

The mechanisms for rolling the supporting gz
structures for the drilling tools abcut the axes of
the supporting arms or bocms 2{ herein com-
prises, as shown in Figs. 3 and 8, a worm wheel
80 keyed to the boom 21, intermediate sleeve bear-
ings 81, 81 carried by the frame 20 and within 7¢
which the boom is rotatably mounted. Meshing
with the worm wheel 88 is a worm 82 fixed to a
transverse shaft 83 suitably journaled within the
frame 28. Attached to one end of the shaft 83 is
an operating lever 84 by means of which the 75
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worm gearing may be manually rotated. The
worm gearing 88, 82 is self-locking and main-
tains automatically the supporting structure in
its different adjusted positions about the boom
axis, The drilling tool may be swung about its
swivel mounting on the swivel bracket carried
at the outer extremity of the boom simply by
releasing the clamping screw 61 and manually
turning the drilling tool about its swivel axis.

In the operation of the improved drilling ap-
paratus, the coal mining apparatus is run into the
entry and, when the coal face is reached, the cut-
ter bar 8 is swung to a position with its tip end at
the right hand side of the entry. The apparatus

‘is then propelled along the mine trackway to

effect sumping of the cutter bar into the coal
face and the cutter bar is thereafter swung from
one side of the euntry to the other to effect its
transverse cutting operation, thereby cutting a
transverse kerf in the coal face in the manner
ciearly described in my Patent No. 1,785,961 men-
tioned akeve. During the swinging movement of
the cutter bar or after the swinging movement
is completed and the cutter bar is partially or en-
tirely withdrawn from the cut, the operator ad-
justs the driiling tools {3 into the desired loca-
tion relative to the coal face and a plurality of
shot or blast holes are drilled in the coal face
pricr to the completion of the cut within the coal.
If it is desired to drill a series of holes adjacent
the ribs of the eatry, the operator loosens the
clamping nuts 76 and manually swings the sup-
porting structures {2, {2 laterally from the posi-
tion shown in Fig. 1 to the position shown in Fig.

-9, the supporting structures thereafter being

clamped in position by tightening the nuts 76.
The clamping screws 8! are then released and
the drills are swung about their swivel mount-
ings at the other extremities of the supporting
structures into the position indicated in dotted
lines in Fig. 9. The feed and rotation control
clutches 88, 58 of the drilling tool are then suit-
ably operated to effect feed of the drilling imple-
ment 87 within the coal. If it is desired to drill a
series of blast holes in the coal face adjacent
the mine foor when the kerf cutter of the min-
ing apparatus is in its top cutting position a sub-
stantial distance above the mine floor, the booms
are rolled within the swivel mounting to bring the
swivel axes of the drilling tools horizontal and
thereafter the ratchet wrenches 15 are operated
to swing the supporting structures {2, {2 for the
drilling tools i3 downwardly and the drilling tools
are then suilably adjusted about their swivel

- mountings until they assume the position indi-

cated in dotted lines in Fig. 2. When it is de-
sired to drill a series of blast holes in the coal
face adjacent the mine roof when the kerf cut-
ter of the mining apparatus is in top cutting po-
sition, the booms are swung upwardly to posi-
tion the drilling tools adjacent the mine roof
and the drilis are then operated in the manner
above described. It is accordingly evident that
the drilling tools may be adjusted laterally in
any desired position at the opposite sides of the
mining apparatus or may be adjusted vertically
into any desired position between the mine roof
and the mine floor. When it is desired to swing
the drilling tools about the axes of the booms 24,
this may be accomplished simply by turning the
handle 84 to actuate the worm gearing 88, 82 of
the boom rotating mechanism, it being possible
to adjust the drilling tools through a complete
circle about the axes of the booms. After the
drilling operation is completed, the supporting

3

structures for the drilling tools ate returned into
transport position as shown in Fig. 1 adjacent
the sides of the mining apparatus, and the cut-
ting mechanism of the mining apparatus is again
operated and the apparatus moves rearward-
ly o retract the cutter bar from the coal face in

a well known manner. The drilling tools of the
mining apparatus operate in this same general
manner during the insertion of a shear or vertical
cut'in the coal face, it being possible to adjust the 10
cutter bar into & shearing position simply by ro-
tating the cutter head T about its axis in the
manner clearly described in the patent above
referred to. Various other adjustments and uses

of the improved drilling apparatus will be clear- 15.
ly apparent to those skilled in the art.

‘While there is. in this application specifically
described one form which this invention may as-
sume in practice, it will be understood that this
form of the same is shown for purposes of illus- 20
tration and that the invention may be modified
and embodied in various other forms without de-
parting from its spirit or the scope of the append-
ed claims.

What I claim as new and desire to secure by 25
Letters Patent is:

1. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by 2 mine irackway and having kerf cut-
ting mechanism adjustable into a bottom cutting 30
bosition adjacent the mins floor and into a top
cutting position a substantial distance above the
mine floor, drill supporting boom structures swiv-
elly mounted about rectangularly related axes
at the opposite sides of the mining machine and 35
swingable laterally outwardly from the sides of
the mining machine and vertically downwardly
along the sides of the mining machine, and drill-
ing tools mounted on the outer extremities of
sald beom structures, said boom structures being 40
adjustable to position the drilling tools to drill
holes adjacent the mine floor when the kerf
cutting mechanism is in its top cutting position
and to drill holes adjacent the mine roof when
the kerf cutting mechanism is in its bottom cut- 45
ting position,

2. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting 50
position adjacent the mine floor and a top cut-
ting position a substantial distance above the
mine floor, a drill supporting structure mounted
at the side of the mining machine and adjust-
able about a horizontal axis vertically downwardly b8
along the side of the mining machine in planes
parallel to the latter and laterally relative to the
mining machine about an upright axis at the
side of the mining machine, and a drilling tool
mounted on the outer extremity of said support- 60
ing structure, said supporting structure being ad-
justable to position the drilling tool to drill holes
near the mine floor when the kerf cutting mech-
anism is in its top cutting position and to drill
holes adjacent the mine roof when the kerf 8°
cutting mechanism is in its bottom cutting posi-
tion.

3. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting
position adjacent the mine floor and a top cut-
ting position a substantial distance above the
mine floor; a motor carried by the mining machine

70
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4

for actuating said kerf cufting mechanism in any
of its adjusted positions, a drill supporting struc-
ture mounted at the side of the mining machine
for adjustment about a horizontal pivot verti-
cally downwardly along the side of the mining
machine in planes parallel to the latter and
laterally relative to the mining machine and
said motor about an upright axis at the side
of the machine, a drilling tcol mounted on the
outer extremity of said supporting structure,
said supporting structure being adjustable to po-
sition the drilling tool to drill holes adjacent the
mine floor when the kerf cutting mechanism is
in its top cutting position and to drill holes ad-
jacent the mine roof when the kerf cutting mech-
anism is in its bottom cutting position, and driv-
ing connections between said motor and said
drilling tool operative irrespective of the adjust-
ed position of said supporting structure relative

_to the mining machine.

4. In combination, a mining machine adapted
to effect its cuiting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a top cutting
position & substantial distance above the mine
floor, a motor carried by the mining machine
for actuating said kerf cutting mechanism, a drill
supporting structure mounted at the side of the
mining machine for adjustment about a hori-
zontal axis vertically downwardly along the side
of the mining machine in pianes parallel to the
latter and laterally relative to the mining ma-
chine about an upright axis at the side of the
mining machine, a drilling toocl swivelly mounted

.on the outer extremity of said supporting struc-

ture, said suppcrting structure being adjusted as
aforesaid to position the drilling tool to drill
holes adjacent the mine floor when the kerf cut-
ting mechanism is in aforesaid top cutting posi-
tion, and driving connections between said motor
and said drilling tool operative irrespective of
the adjusted position of said supporting struc-
ture relative to the mining machine and the
swiveled position of said drilling tool relative to
said supporting structure.

5. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a top cutting po-
sition to cut a kerf a substantial distance above
the mine floor, a motor carried by the mining
machine for actuating said kerf cutting mecha-
nism, drill supporting structures mounted at the
opposite sides of the mining machine for adjust-

‘ment downwardly along the sides of the mining

machine relative to the mining machine and
said motor, drilling tools mounted on the outer
extremities of said supporting structures, said
supporting structures being adjustable to position
said drilling tools to drill holes adjacent the
mine floor when said kerf cutting mechanism is
in its top cutting position, and driving connec-
tions between said motor and said drilling teol
operative irrespective of the adjusted position of

" said supporting structures relative to the mining

machine.

6. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism, a motor carried by said mining
mechine for actuating said kerf cutting mecha-
nism, drill supporting structures mounted at the
opposite sides of said mining machine for adjust-
ment downwardly along the sides of said mining
machine relative to said mining machine and

2,015,877

said motor, drilling tools swivelly mounted on
the outer extremities of said supporting struc-
tures, and driving connections between said motor
and said drilling tools operative irrespective of
the adjusted position of said supporting struc-

tures relative to said mining machine and the

swivelled position of the drilling tools relative to
said supporting structures.

7. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable inte a bottom cutting
position to cut a kerf near the mine ficor and into a
top cutting position to cut a kerf a substantial dis-
tance above the mine floor, a pair of independ-
ently adjustable elongated supporting structures
mounted at their rear ends on the opposite sides of
the mining machine and extending forwardly
along the sides of the mining machine, g drilling
tool supported at the cuter extremity of each sup-
porting structure, said supporting structures being
adjustable along the sides of the mining machine
to move said tools into different relatively high
parallel drilling positions to drill holes near the
mine roof when said kerf cutting mechanism is
in its bottom cutting position, into different rela-
tively low parallel drilling positions to drill holes
near the mine floor when said kerf cutting mech-
anism is in its top cutting position and into dif-
ferent lateral drilling positions relative to the
mining machine in either of aforesaid cutting
positions to enable said tools to drill holes above,
below and at either side of the mining machine.

8. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting
position to cut a kerf near the mine floor and
into a top cutting position to cut & kerf a substan-
tial distance above the mine floor, a pair of inde-
pendently adjustable elongated supporting struc-
tures mounted at their rear ends on the opposite
sides of the mining machine and extending for-
wardly along the sides of the mining machine, a
drilling tool supported at the outer extremity of
each supporting structure, said supporting struc-
tures being adjustable along the sides of the min-~
ing machine to move said tools into different rela-
tively high parallel drilling positions to drill holes
near the mine roof when said kerf cutting mecha-
nism is in its bottom cutting position, into differ-
ent relatively low parallel drilling positions to
drill holes near the mine floor when said kerf
cutting mechanism is in its top cutting position
and into different lateral drilling positions rela-
tive to the mining machine when said kerf cutting
mechanism is in either of aforesaid cutting posi-
tions to enable said tools to driil holes above, be-
low and at either side of the mining machine, a
motor on the mining machine, and driving con-
nections between said motor and both of said
drilling tools.

9. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cust-
ting mechanism adjustable into a bottom cutting
position to cut & kerf near the mine floor and into
a top cutting position to cut a kerf a substantial
distance above the mine floor, a pair of inde-
pendently adjustable elongated supporting struc-
tures mounted at their rear ends on the opposite
sides of the mining machine and extending for-
wardly along the sides of the mining machine, &
drilling tool supported at the oufer extremity of
each supporting structure, said supporting struc-
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tures being adjustable along the sides of the min-
ing machine to move said tools into different rela-
tively high parallel drilling positions to drill holes
near the mine reof when said kerf cutting mecha-
nism is in its bottom cutting position, into differ-
ent relatively low parallel drilling positions to
drill holes near the mine floor when said kerf cut-
ting mechanism is in its top cutting position and
into different lateral drilling positions relative to
the mining machine when said kerf cutting mech-
anism is in either of aforesaid cutting positions
to enable said tools to drill holes above, below
and at either side of the mining machine, a motor
on the mining machine, driving connections be-
tween said motor and both of said drilling tools,
and mechanism driven by said motor for propel-
ling the mining machine.

10. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting
position to cut a kerf near the mine floor and into
a top cutting position to cut a kerf g substantial
distance above the mine floor, a pair of independ-
ently adjustable elongated supporting structures
mounted at their rear ends on the opposite sides
of the mining machine for swinging movement
along the sides of the mining machine about
horizontal transversely extending alined axes and
extending forwardly along the sides of the min-
ing machine, a drilling tool supported on the outer
extremity of each supporting structure, said sup-
vorting structures being adjustable to move said
tools into different relatively high parallel drilling
Dpositions near the mine roof when said kerf cut-
ting mechanism is in its bottom cutting posi-
tion, into different relatively low parallel drilling
positions near the mine floor when said kerf cut-
ting mechanism is in its top cutting position and
into different lateral drilling positions relative to
the mining machine in either position of the kerf
cutting mechanism to enable said tools to drill
holes above, below and at either side of the mining
machine, and motor operated devices for driving
said tools.

11. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting
position to cut a kerf near the mine floor and
into a top cutting position to cut a kerf g substan-
tial distance above the mine floor, a pair of
independently adjustable elongated supporting
structures mounted at their rear ends on the op-
posite sides of the mining machine to swing about
angularly related axes for swinging movement
along the sides of the mining machine about hori-
zontal transversely extending alined axes and ex-
tending forwardly alonz the sides of the mining
machine, a drilling tool supported on the outer
extremity of each supporting structure, said sup-
borting structures being adjustable to move said
tocls into different relatively high parallel drilling
positions near the mine roof when said kerf cut-
ting mechanism is in its bottom cutting position,
into different relatively low parallel drilling posi-
tions near the mine floor when said kerf cutting
mechanism is in its top cutting position and into
different lateral drilling positions relative to the
mining machine in either position of the kerf cut-
ting mechanism to enable said tools to drill
holes above, below and at either side of the mining
machine, and motor operated devices for driv-
ing said tools.

12, In combination, a mining machine adapted

5

to effect its cutting function while supported and
guided by a2 mine trackway and having kerf cut-
ting mechanism adjustable into a position to cut

a vertical kerf between the mine roof and mine
floor, a pair of independently adjustable elon- 5
gated supporting structures mounted at their rear
ends on the opposite sides of said mining machine
and extending forwardly along the sides of the
mining machine, g drilling tool supported on the
outer extremity of each supporting structure, said 10
supporting structures being adjustable to move
said tool into different lateral positions relative to
the mining machine to drill holes at opposite sides

of the vertical kerf when said kerf cutting mech- )
anism is in said vertical cutting position, a motor 15
carried by the mining machine and relative to
which said supporting structures are adjustable,
and driving connections between said motor and
both of said tools.

13. In coinbination, a mining machine adapted 20
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into a bottom cutting
position to cut a kerf near the mine floor, into a
top cutting position to cut a kerf a substantial 25
distance above the mine floor and into a posi-
tion to cut a vertical kert between the mine roof
and mine floor, a pair of independently adjustable
elongated supporting structures mounted at their
rear ends on the opposite sides of the mining ma- 30
chine and extending forwardly along the sides of
the mining machine, a drilling tool mounted on
the outer extremity of each supporting structure,
said supporting structures being adjustable to
position said tools into different elevated posi~ 85
tions along the sides of the mining machine to
drill holes near the mine floor when said kerf cut-
ting mechanism is in its top cutting position, to
drill holes near the mine roof when said kerf cut-
ting mechanism is in its bottom cutting position 40
and into different lateral positions relative to the
mining machine to enable the tools to drill holes
at opposite sides of said vertical kerf when said
kerf cutting mechanism is in vertical cutting posi-
tion thereby to enable said tools to drill holes 45

.above, below and at either side of the mining ma-~

chine, a motor carried by the mining machine and
relative to which said supporting structures are
adjustable, and driving connections between said
motor and both of said tools. 50
14. In combination, a mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf cut-
ting mechanism adjustable into g vertical cutting
position to cut a vertical kerf between the mine 55
roof and mine floor, a pair of independently ad-
justable elongated stipporting structures mounted
on the opposite sides of the mining machine and
extending forwardly along the sides of the min-
ing machine, and a drilling tool supported on 60
the outer extremity of each supporting structure,
said supporting structure being adjustable to
move said tools into different lateral and vertical
bositions relative to the mining machine to drill
horizontal holes in the coal face at opposite sides 65
of said vertical kerf when said kerf cutting mech-
anism is in said vertical cutting position, said
supporting structures being adjustable to position
said tools to drill horizontal holes in the coal
face near the mine floor and near the mine roof. 70
15. In combination, a mining machine adapted
to effect its cutting function while supported and -
guided by a mine trackway and having kerf
cutting mechanism adjustable into a bottom cut-
ting position to cut a kerf near the mine foor 5
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and into a top cutting position to cut a kerf
a substantial distance above the mine floor, a
pair of independently adjustable elongated sup-
porting structures mounted on the opposite
sides of the mining machine and extending for-
wardly along the sides of the mining machine,
and a drilling tool mounted on the outer ex-
tremity of each supporting structure, said sup-
porting structures being adjustable to position
said tools into different elevated positions along
the sides of the mining machine to drill holes
near the mine floor when said kerf cutting mech-
anism is in aforesaid top cutting position and to
drill holes near the mine roof when said kerf
cutting mechanism is in aforesaid bottom cutting
position,

16. In combination, a2 mining machine adapted
to effect its cutting function while supported and
guided by a mine trackway and having kerf
cutting mechanism adjustable into a. bottom cut-
ting position to cut a kerf near the mine floor,
into a top cutting position to cut a kerf a sub-
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stantial distance above the mine floor and into
a vertical cutting position to cut a vertical kerf
between the mine roof and mine floor, a pair
of independently adjustable elongated support-

ing structures mounted on the opposite sides of -

the mining machine and extending forwardly
along the sides of the mining machine, and a
drilling tool mounted on the outer extremity of
each supporting structure, said supporting struc-
tures being adjustable to position said tools into
different elevated positions along the sides of the
mining machine and into different lateral posi-
tions relative to the mining machine to enable
said tools to drill holes near the mine floor when
said kerf cutting mechanism is in aforesaid top
cutting position, to drill holes near the mine
roof when said kerf cutting mechanism is in
aforesaid bottom cutting position and to drill.
holes at either side of said vertical kerf when

15

said kerf cutting mechanism is in aforesaid verti- 20

cal cutting position.
MORRIS P. HOLMES.



