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To alt whom it may concern :

Be it kmown that I, Harry A. Kunx, a
resident of Pittsburgh, in the county of
Allegheny and State of Pennsylvania, have
invented 8 new and useful Improvement in
Mining-Machities; and T do hereby declare
the following to be a full, clear, and exact
description therecf. i

My invention relates to mining machines.

The object of my invention is to provide
a machine which will rapidly cut the coal
and at the same time cut it in such a man-
ner that the coal may be taken out in large
blecks or lumps, thereby doing away with
the necessity of blasting in order to break
down the coal after the undercut has been
made.

To these ends my invention comprises the
novel features hereinafter set forth and
claimed. :

In the accompanying drawings Figure 1
is a plan view of my improved machine;
Fig. 2 is a longitudinal section of the
same; Fig. 8 is an enlarged section on the
line 3—3 Fig. 1; Fig. 4 1s an enlarged sec-
tion on the line 4—4 Fig. 1; Fig. 5 is an
enlarged section on the line 5—5 Fig. 1;
Fig. 6.is an enlarged detail sectional view
of the forward end of the stationary frame;
Fig. 7 is a detail of the manner of feeding
the vertical saws or cutters; Fig. 8 is a plan
view of one of the horizontal cutters; Figs.
9 and 10 are details; Fig. 11 shows the front
face of the coal after my improved machine

has made the cuts; Fig. 12 is an enlarged

view of a portion of chain; and Figs. 18 and
14 show modified forms of a breaking down
device.

In the accompanying drawings .the nu-
meral 2 indicates a suitable truck moynted
on wheels 8 which are adapted to  travel
upon a track 4 laid within the mine. This
truck 2 may be built up by angle bars prop-
erly braced and riveted together and mount-
ed on said truck is the platform 5 which
carries the frame 6. This platform 5 is
swiveled on the truck 2 so as to be turned
thereon around a central point and said
platform has the pivotal pin 7 extending
down within the center plate 8 of the
truck 2,

Supported on the frame 6 is the .con-
veyer trough 9 which is located on an in-
cline and operating in connection with said
conveyer trough is the conveyer chain 10

_shaft 29=

which is provided with the conveyer arms
11 adapted to move in the trough 9. The
chain 10 passes around the sprocket wheel
12 which is mounted onthe vertical shaft
18, and said chain then passes up and

‘around the sprocket wheels 14 and 15 on

the vertical shafts 16 and 17. As the chain
10 has to conform
veyer trough 9 and at the bottom thereof
extends out on a substantially horizontal
plane where it passes around the sprocket
wheel 12 I prefer to employ the construction
of chain:shown in Fig. 12. This chain i8
made up of the forked links 18, to which are
swiveled by means of a pin 19 the links 90,
These links engage the forked end of the
links 18 and are sectred thereto by means
of the pins 21. In this manner I provide
a chain which has movement in a horizontal
as well as an inclined plane so as to provide
for the conforming of the chain to the course
that it has to make in the conveyer trough
as well as to the change in the direction to
pass around the sprocket 12.

In order to provide for the travel of the
chain 10 I employ the motor 22, the motor
carrying the gear wheel 23 which
meshes with the gear wheel 24 on the shaft 25,

to the incline of the con-
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A bevel gear 26 on the shaft 25 meshes with _

a bevel gear 27 on the vertical shaft 16 and
in_this manner power is imparted to rotate
said shaft and provide for the travel of the
chain 10 carrying the couveyer arms 11.
Secured to the shaft 13 'is the circular
saw or cutter 28, said cutter being provided
on its periphery with removable eutting tools
29 which may be arranged at an angle to
project in such way as to cut wider than
the thickness of the body of the cutter so as
to give full clearance of the same in enter-
ing the coal. This cutter 28 is dished as
at 30 to receive the plate 31, which is bolted
or otherwise secured to the forward end of
the conveyer trough 10. This plate is adapt-
ed to receive the fallen ceal and the con-
veyer arms 11 passing over said plate carry
the coal therefrom and convey it up the
conveyer trough in the manner fully here-
inafter set forth. The shaft 13 passes up
through the bearing 82 which is bolted as
at 33 to the conveyer frame and said shaft
carries at its upper end the bevel pinion 34.
A hollow beam or girder 35 is supported
by means of the threaded standards 36, said
standards being supported by the platform
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5. "The straps or

-3

standards 36 engage.” These lugs 38 have

" the grooves 39 which are adapted to engage

10

the flanges 40 projecting from the T-hars 41

‘which are secured to the frame 6. In this

manner the upward movement of the lugs

is guided by said T-bars.” The upper ends’

of the standards 36 pass through the bear-
ings 42 on the frame 6 and at the extreme
upper ends of the said standards are the

hand wheels 43 for rotating said threaded

- standards. The beam 85 is encircled by the

15

" fianges 44, said flanges having the beadings

45 which are adapted to engage grooves 46
formed. to receive them in the hangers 37.

* The beam 85 is free to move longitudinally
_ within the flanges 44. In this manner the

upward movement of the beam 35 is ob-
tained by turning the threaded standards 36
while at the same time said beam is adapted
to be rotated or rocked in the straps or hang-

. ers 37,
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.35 so as to
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" ‘tudinal movement.
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In ordér to provide for the turning of the |-

beam 35 I provide the following mechanism:
Surrounding the said beam is the circular

_worm rack 47, said beam being free to move

longitudinally in said rack. A worm 49 is
adapted to engage a circular worm rack and
said worm is mounted on the shaft 50 which
is mounted in bearings 51 in the movable
plate 52. This plate 52 is secured to the
frame 6 by means of the screws 53 and said
frame 6 is provided with a slot 54 with
which said screws engage so as to allow for
the upward or downward movement of the
plate 52 with reference to the frame 6, when
the beam is raised by the threaded stand-

ards 36. One of said screws 53 is provided |

with 'a thumb nut 55 by means of which the
plate 52 may be tightened up and held in po-
sition on the plate 6. The upper end of the
shaft 50 is provided with the handle 56 for
rotating the worm 49. In this manner it
will be apparent that a rotary movement
may be imparted to the beam 35 by means
of the worm 49. The bearings 51 are re-
cessed or cut away so as to permit the en-
trance of the rack 47 to prevent the longitu-
dinal movement of said rack when the beam
inclosed thereby is moved longitudinally.
To provide for-this longitudinal movement

_of the beam I encircle said beam and attach

thereto the ring 57 having the tongue 58
adapted to engage a groove 59 in the split
ring 60. This ring rigidly holds the beam
travel therewith. The bearing
60° of the partible ring 60 is internally
threaded and engaging therewith is the
threaded bar 61. The bar 61 is mounted in
a bearing 62 so as to be held against longi-
As this bar 61 is ro-
tated, being held against longitudinal move-
ment, it is apparent that by engaging the
threaded opening 60 of the partible ring 57

; hangers 37 have the
 threaded lugs 38 with which the threaded-
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that ‘'said ring and the beam held thereby
will be given a longitudinal movement. In
order to provide for the upward movement
of the beam 25 when adjusted by the thread-

ed standards 36, the bearing 60* forms part’

of the plate 62 which is adjustable up and
down by means of the screws 63 which move
in slots formed in the frame 6. The screws

.63 are provided with thumb nuts 65 by

means of which said plates 62 may be re-

leased in order to allow for the upward:

movement of the bearing 60* together with
the beam 35. : ) .

Extending through the beam 85 is the
shaft 66 which is driven by the motor 67.
This shaft 66 passes through bearings 67* in
the said beam 35 and at its outer end is se-
cured to bevel gear 68 which meshes with the
bevel gear 34 on the shaft 13 as well as the
bevel gear 69 on the shaft 70. This shaft
70 is journaled in bearings 71 on the beam
35 and secured to the upper énd of this shaft
is the circular saw or cutter 72.

The saw or circular cutter 72 is provided
on its lower face with the wedge or block
78 which is secured. to said saw by means of
the rivets 74. This wedge block is arranged
at a suitable distance from the periphery of
said saw and is wedge-shaped in two direc-
tions, as clearly indicated in Figs. 9 and 10,
The purpose. of this wedge block will be
fully hereinafter set forth. The cutters 28
and 72, while illustrated as circular or disk
shaped, are not necessarily round in form

in’ the sense of forming a complete circle,
‘but may be of

other forms approaching the
circular. It is only essential that they be
flat with the cutters at their outer edges.

At the sides of the frame are the shafts
75 and 76 arranged in suitable bearings in
the main frame, In order to drive the shaft
75 a motor 77 is provided, said motor hav-
ing the gear wheel 78 meshing with the gear
wheel 79 on the shaft 80. This shaft 80 has
the sprocket wheel. 81 thereon with a

‘sprocket chain 82 extending around the

sprocket wheel 83 on the shaft 75. - This
shaft 75 is longitudinally movable in its
bearings and accordingly is provided with

the feather 84. At the outer ends of the

shafts 75 and 76 are the bevel gears 85 which
mesh with the bevel gears 86 upon the studs
87 which carry the vertical saws or cut-
ters 88. .

The shaft 76 is driven from the motor 22,
the motor shaft having the sprocket wheel
89 thereof and a sprocket chain 90 extending
t¢ the sprocket wheel 91 on the shaft 92. A
shaft 92 has the sprocket wheel 93 and a
chain 94 connects said sprocket wheel with
the sprocket wheel 95 cn the longitudinal
shaft 76.

In order to provide for the longitudinal
movement of the shafts 75 and 76 and the

feeding in of the vertical saws 88 I provide

70

75 .

80

85

90

95

100

105

110

116

120

125

130



1¢

15

20

1,079,853

levers 96, said levers being secured to the arms
97 which are secured to the frame, the upper
ends of said arms having the slots 98 with
which the pins 99 on the shafts 75 and 76
engage. It is apparent by a movement of
the levers 96 the shafts 75 and 76.may be
moved forward or backward to feed : or
withdraw the cutters 88 independently of
the horizontal cutters as fully hereinafter set
forth.

When my improved machine is in oper-
ation the truck 2 is moved along the track
4 until the machine has been brought into
position in front of the wall of coal to be
cut, whereupon power is then applied to the
moators to drive the horizontal cutters 98
and 72 and the vertical cutters 88 through
the connections described from the several
motors to said cutters.. As the cutters cut
into the coal the frame of the machine may
be advanced in any suitable manner and the
undercut will be made by the undercutter

28, and the cutter 72 will cut a horizontal

- cut at some distance above said undercut,

25

while the vertical cutters 88 will cat at each
side of and beyond the horizontal cuts, As
the cutters are driven at a very high rate of

- speed they will readily cut into the coal and
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-tation of said cutter 79

to be carried

as the undercut is made the ‘upper hori-
zontal cut will be made at the same time
by the cutter 72. The action of the wedge
block 73
vibrate the under layer of coal at each ro-
and - the - wedge
action of said block will act to break down
the coal, as said cutter advances, so that it
will fall in large Tumps upon the plate 81
therefrom by the conveyer
arms 11 of the conveyer chain 10. .This

coal will be carried up the conveyer trough’

and delivered to the chute at the rear end
of same to be- discharged into a car or
other suitable receptacle located there to re-
ceive it. The wedge block 73 being in-
clined in both directions will work its way

readily into the coal, as the cutter rotates.

and through its wedging action will act to
loosen and separate the coal above the un-
dercut. ‘When the machine has been oper-
ating until the undercutter 28 has cut its full
depth, the machine may then be withdrawn
and the upper cutter 72 raised so as to cut

the coal at a higher level. To. provide for-

this adjustment of the upper cutter it is

necessary to elevate the beam 35. The og—i

erator accordingly turns the threaded stan

ards 36 which act to lift the beam and dis-
engage the bevel gear 68 from- the bevel
gear 34, which renders inoperative the un-

dercutter 28. The threaded standards 36 |

are turned until the beam 35 has been raised
to the proper height. In order to permit of

- this upward movement of the beam 35 the

65

plates 52 must be loosened by the thumb
nuts 55 to allow of the upward movement

on the cutter 72 will be to jar or

of said plate in the slot 54 formed in the
frame 6. In the same manner the plate 62
must also be released. When the beam 35 has
been adjusted to the proper height the
power is again applied to the motor 67,
whereupon the cutter 72 is fed into the coal.
In order to provide for the forward feed of

this beam 35 carrying the cutter 72, the op-

causes said beam 35 to
the coal. ‘

In the same manner as above described
the cutter 72 rotating at a high speed cuts
into the coal and at the same time through
the action of the wedge block breaks down
the cpal in tumps and deposits it upon the
receiving plate 31 to be carried up the con-
veyer. In this manner a number of hori.
 zontal cuts may be made and the coal broken
down without the use of explosives, and at
the same time the coal is broken into such
large lumps that very little slack results.
If it is desired to shift the horizonta] cut-
ters 72 into an angular position to make
cross cuts in the wall in addition to the
horizontal cuts, it is only necessary for
the operator to turn the handle 56 where.
upon the worm 49 turns the worm rack 4%
on the beam 35, and said beam may be ro-
tated or tilted so as to bring the cutter 72
into the position indicated in Fig. 4. In
this manner the cut is made at an angle to
the horizontal cut and the coal when -Cross-
sawed in this manner is readily removed
(see Fig. 11).  As the frame of the machine
is swiveled on'the truck the beam 35 may
be swung around at different angles to the

ront face of the coal so as to make cuts on
all sides.
cutter may be even swung around to a hori-
zontal position instead of merely stopped
at the angle indicated in Fig. 4, whereby
the cutter is capable of being used at dif-
ferent levels, '

In Figs. 13 and 14 I have shown a modi-

saw or cutter 72 is provided with the ec.
centric hub 102. An eccentric strap 103 en-
circles said hub and said strap has the arm
104 projecting out ‘therefrom with the bey-
eled end 105:" Guides or stops 106 are pro-
vided on the frame and it will be apparent
that as the cutter rotates the eccentric will
act to move the arm 104 back and forth
and so give a jarring action to the ‘coal,

{ said guides preventing the rotation of the

arm.

invention other forms of cutters than those

illustrated, as my invention is capable of a

wide application and is in no way limited to

the specific' form of mechani

and deseribed. . :
What I claim is:

| 1. In a mining machine, the combination

erator -turns the threaded bar 61 which
move forward into

m illustrated
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' with a suitable frame or support, of a con-

veyer carried thereby, an undercutter at the
forward end of said conveyer, said under-
cutter having a dished upper face, and a re-
ceiving plate in said dished upper face.

2. In a mining machine, the combination

* with a snitable frame or support, of a beam
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supported thereby, means for raising and
lowering said beam, means for moving said
beam longitudinally, a cutter carried by said
beam and mechanism carried by said beam
for driving said cutter.

3. In a mining machine, the combination
with a suitable frame er support, of a beam
carried thereby, means for moving said beam
longitudinally, means for tilting or rocking:
said beam laterally, a cutter carried by said
beam and mechanism carried by said beam
for driving said cutter.

4. Tn a mining machine, the combination
with a suitable frame or support, of a hol-
low beam, a shaft supported within said
hollow beam, a motor for driving said shaft,
means for raising and lowering said beam,
means for moving the same longitudinally,
a cutter carried by said beam and connec-
tions between said shaft and said cutter
for driving the latter. ‘

5. In a mining machine, the combination
with a suitable frame or support, of a hol-
low beam, hangers supporting said beam,
threaded standards engaging said hangers, |
a shaft extending through said beam, a

‘motor driving said shaft, a cutter carried

by said beam, connections between said shaft

1,079,358

and sa1a cutter, and means for moving said
beam longitudinally. o

6. In a mining machine, the combination
with a suitable frame or support, of a beam,

| a cireular rack surrounding said beam, said
"beam being longitudinally movable therein,

worm shafts engaging said rack, means for
moving said beam lengitudinally, a shaft
extending through said beam, a motor for
driving said shaft, a cutter carried by-said
beam and connections between said shaft
and said cutter.

7. In a mining machine, the combination
of a suitable frame, cutting mechanism sup-
ported. thereby to make a horizbéntal cut,
cutting mechanism to cut at an angle to the
said first mentioned cut, and means for ad-
vancing said last named cutting mechanism
independently of the first named cutting
mechanism.

3. In a mining machine, the combination
of a suitable frame, cutting mechanism sup-
ported thereby to make a plurality of hori-
zontal cuts, cutting mechanism adapted to
make a plurality of cuts at an angle to said
first named cuts, and means for advancing
said last named cutting mechanism inde-
pendently of said first named cutting mech-
anism.

In testimony whereof, I the said Harry
A. KvnaN have hereunto set my hand.

HARRY A. KUHN.

‘Witnesses :

. Roserr C. TorTEN,
J. R. KzLLER.
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