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This invention relates to improvements in
mining machines, more particularly to kerf
“cutting  mining ‘machines having  feeding

and O“LHdIIlO‘ devices fOI‘ Cuttln"" a contlnuous .

kerf ‘Ld]acent the mine floor. “The pr1n01pa1

object of this invention is to provide an im--
proved machine of the class described capa-
ble of cutting a kerf relatively wider near its

outer end than at its inner end whereby the
material above the kerf when dislodged will
have a tendency to roll out and away from
the working face so as to facilitate the re-
moval thereof. Further objects of this in-
vention will appear from time to time as the

5 description proceeds.

The invention may be best understood by
reference to the : accompanying drawings:

Figure 1 is a side view of a machine of the
shorLW’wn type embodying one form of my
invention and showing the machine in -cut-

ting posnlon adpcent the working face of |

the mine and also showing in ver tical section
the form of kerf cut theleby,

Figure 2 is a plan view of the machine
shown in Figure 1 but drawn to a somewhat
larger scale and having parts of the mining
machine omitted ;

Figure 3 is a plan view of the front end
of the mining machine shown in Figure 2 but
with parts OXllltLed

Figure 4 is a transverse sectlon taken on
Tine £—4 of Figure 8;

Figures 5, 6 and 7 are sectional views taken
res*)ect]vely on lines 55, 6—6 and 7T—7 of
Figure 3;

]M')Lues 8, 9 and 10 and 11 are diagram-
matic views ﬂluqtratlnw the manner in which
the mmlno machine may be manipulated so
as to form 1t initial sumping, transverse and
withdrawing cut in the mine.

Referr mp, now to the details shown in the
deas wings, ey invention is shown as illus-
trated herein applied to a kerf cutting min-
ing machine of the shortwall low vein type
; as its principal elements a cutter
Arame A provided with an endless cutter
chain B supported at the front end of the

machine fmme . This machine frame com-

prises a gear housing D at its front end and a
motor housmo B at its rear end,” As shown

herein the motor housing is attached at the.

A3 %

vear end of the gear housmg and forms there-

with a plate or shoe upon which the machine

s slidable upon the mine bottom during its

cutting operation. The machine is con-
trolled in the usual manner by means of flex-
ible draft devices herein comprising a head
rope 10 on a guide or winding drum 11 and
trained over a guide. or sheave 12 adjacent
the front end of the frame and anchored at
a distance from the machine so that the ma-
chine will be advanced in a lateral direction
along the working face while the kerf is be-
ing cut. The rear end of the machine is re-
tarded to control the position of the machine
relative to the mine face in the usual manner.
As shown herein retardation is accomplished
by means of a tail rope 15 wound on a drum
16 and controlled by a friction band 17 in the
usual manner.

The main operating mechamsm of the ma-
chine comprises a motor pinion 20 engaging
a gear 21 on a longitudinal shaft 22 in the
gear housing D. Drlvma connections are
prov1ded for the Wmdmov drum 11 upon
which the feed rope 10 is Wound as for in-
stance a worm 23 carried on. shaft 22 engag-
ing a worm gear 24 on a transverse shaft 25.
This transverse shaft 25 is connected with a
planetary variable speed device 26 which in
turn is connected through a shaft 27 and
gears 28 and 29 to the winding drum 11. De-
tails of the variable speed device 26 need not
be described as it forms no part of the pres-
ent invention, it being understood that any
suitable variable speed device may be sub-
stituted therefor if desired.  The cutter chain
B is movable on the cutter bar A in the usual
manner and is driven by means of a chain
sprocket 30 loosely mounted on a sleeve 31
(see Figure 4).. This sleeve is in turn
mounted on_ an upright shaft 32. Driving
connection between the intermediate shaft 22
and the chain 5p1 ocket 30 is afforded through
a bevel pinion 35 engaging a bevel gear 36
loosely mounted on the shaft 32.. A verti-
cally movable clutch mechanism 33 is mount-
ed on the shaft 32 above the beveled gear 36
but has depending clutch jaws 37, 37 extend-
ing downwardly through said gear and mov-
able into and out of driving engagement with
the hub 38 of sprocket 30. The clutch mem-
ber 36 is shifted in a shifting device 40 of the
usual construction.
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The parts hereinbefore described are sub-
stantially the same as those heretofore used
in mining machines of the ordinary construc-
tion, but it will be understood that my inven-
tion in its broadest aspects is not limited to
use with this specific form of shortwall ma-
chine.

Referring now more particularly to the
features constituting the embodiment of.my
invention illustrated herein, it will be ob-
served that I provide a cutting element 45 ar-
ranged in cooperative relationship with re-
speet to the main cutting arm A so astocut a
kerf that is wider at its outer end than at its
inner end. In the preferred form shown this
cutting element is of the rotary typs tapered
toward its front end and has a plurality of
cutter bits 46, 46 theveon. This rotary cutter
bar is supported at both ends in a supporting
arm 47 pivotally mounted on a bracket 48 pro-
jecting laterally from the following or reced-
ing side of the gear housing . The bearing
support at the rear end of the cutter baxr com-
prises a shaft 49 forming a part of the cutter
bar and having bearing in a sleeve 50 forming
a part of the supporting arm 47. The arm has
pivotal support on the bracket 48 compiising
a vertical pin 51 carried by the bracket 48 and
extending through said arm at a point out-
side of the cutter bar shaft 49, as clearly
shown in Figure 4. Thence the supporting
arm curves forwardly about the receding ov
following side of the cutter bar 45 to form a
section 52 extending to the front end of the
cutter bar where it is provided with an offsel
journal bearing 53 1n which is votatably
mounted a bearing shaft 54 forming the front
end of the cutter bar 45. It will be observed
in Figure 1 that the front or journal bearing
53 is in substantial horizontal alignment with
the main cutter bar A which during the cut-
ting operation precedes the rotary cutter bar
45 and its supporting arm 47 so as to form a
space wherein the bearing member 53 may
enter.

Driving connection between the rotary cut-
ter bar 45 and the eperating mechanism of the
mining machine comprises a bevel pinicn 60
carried on the inner end of the cutter bar shaft
49 and engaging at the cuter periphery there-
of a bevel pinion 61 on theshaft 62. Saidshatb
is journalled in bearings 63, rigid with the
main frame, and carries a bevel pinion 64
thereon at its inner end, engaging the bevel
gear 36 associated with the chain driving
mechanisim, as heretofore described.  Under
operating conditions it is preferable to pet-
mit the suxiliavy rotary cutter bar to swing
laterally away from the main cutter bar A
which is accomplished by the pivetal connec-
tion of the supporting aim 47 and the pivot
pin 51. As will be seen from Figure 10 the
pivotal movement of the arm canses the bevel
gear 60 on the cutter bar to swing inwardly
and away from its companion bevel gear 61 so
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as to be disengaged therefrom. The support-
ing arm is locked in its forward or cutting po-
sition by suitable means such as a locking pin
66 adapted to extend through a hole 67
formed in a lug 68 and registering with a hole
59 formed in the main supporting bracket 48.
This construction is clearly shown in Fig-
ure 4.

In conjunction with the supporting arm 47
which when in operating position extends
into the kerf behind the main cutter arm A, 1
provide means for clearing the cuttings from
the kerf which means herein comprises a
scraper 70 arranged in upright position and
pivoted at 71 to the forwardly extending sec-
tion 52 of the supporting arm.47. This
scraper is preferably connected to the main
body of the machine by means of a flexible
connection such as a chain 72 arranged in its

extended position so as to hold said scraper in ¥

a rearwardly and outwardly inclined posi-
tion, as clearly shown in Figure 2. The lower
edge 73 of the seraper is arranged to substan-
tially engage the bottom of the kerf so when
the machine is cutting the ker{ the slack ov
cuttings left in the kerf will be engaged by the
scraper and be cleared from the kerf. By rea-
son of the pivotal connection of the scraper to
the supporting arm 47 it may be folded in-
wardly toward the supporting arm whenever
necessary during the cutting operation.

The use and operation of the machine above
described is illustrated in Figures 8, 9,10 and
11. It will be understood that the machine
is transported from one working face to
another in the usnal manner on a mining
machine truck. The diagrams show how
the machine may be operated in the usual cut-
ting operations without interference from the
rotary cutter arm 45 and its supporting arm
47. in Tigure 8 the machine is shown in its
initial sumping position with the main cut-
ter arm A in engagement at the corner of the
room formed by the working face 80 and
the right hand wall or rib 81. The draft
ropes are used in any ordinary and well
known manner to swunp the machine, as

shown in Fiourves 8 and 9, from which it will
= )

be observed that the rotary cubter bar 45
follows the main eutter bar A, which forms
a space wherein the front bearing 53 of said
qtter bar may enter o fellow the main cut-
v in ibs sumping cudb. :
' Fignre 10 the machine is shown as if is
cutting across the working face, with the
votary cutter bar 45 and its supporting
extended in normal parallel relationship with
the main cutter bar A and with the scraper
70 in extended position to clear the cutling
he kerf. Under some conditions it may

0808
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se desivable to swing the rotary cuntier bav
out of the kerf while this cross cut is being
QUL OL AL post TRLE N 2

made. This may readily be accomplished
hy removing the locking pin 66 and swinging
the supporting arm pivotally about its pivet
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pin bl as (learly shown in dotted lines in Fig-
ure 10. When this is done the mitre gears
60 and 61 are automatically dlsengaged and
thus disconnect the driving connection of the
rotary cutter bar and the motor. Figure 11
shows the manner in which the machine may
be Wlthdmwn along the left hand wall with-

t interference from the rotary cutter bar.
Duuno these cutting operations it will be

seen that the seraper 70is in position to clear

the cuttings from the kerf.

Among the advantages of the machine con-
strueted in accordance with my invention iy
the provision of means for cutiing a kerf
opening outwardly toward the vkang face

50 that the material when shot down or dis-

fodged i1 the usual wanner will have a tend-
cney to roll ontwardly. Tt has been. demon-
strated that with a kerf of this type the coal
is found to be dislodged with greater ease
and requires less ihfxn the usual cha wrge of
blasting powder, so that a substantial saving
is made in the amount of lump coal obtained.
Among other advantages of my invention
15 the provision of an axiliary cutter bar
mranacd on the following side of the main
cutter bar so that there is no possibility that
the matevial forming the overhanging part of
the keri can be dislodged and fall upon the
main cutter. arm so as to interfere with the
operation of the machine. It will be observed
further that the rotary cutter arm is arranged
to cut substantially the entire amotnt of
material within the vertical limits of the
kerf, and the material is readily removed
by means of the scraper device described.
The arrangement whereby the auxiliary cut-
ter. bar has bearing supports at both ends
is particularly. desitable in machines of this
charaeter owing to the enormous lateral

ressures which such a cutter bar must with-
QLﬂTld

I claim as my invention:

1. In a mining machine, a frame slidable
upen the floor of a mine and provided with

flexible Iegdmg and guiding means, a kerf
cutting clement mmectnno from ons end

thereof, and a second kerf cutting element
dispesed to one side of said first D‘L"I(’d cut-
ting element and arranged in inclined posi-
tion with respect thereto.

2. In a mining machine, a frame snmmle
npnn the floor of a mine and provided with
fiexible fgedms; and guniding means, a kert
cnfzmv element pm]ectmo from- one end
thereof, and a second kerf cutting element
disposed to one side of said first named cut-
t:no element and arranged in inclined posi-
tion with respect thereto, said second cut-
ting element being pivotally mounted on said
frame to swing laterally relative to said first
cutting element

3. In a mining machine, a frame slidable
upon the floor of a mine and provided with
fexible feeding and guiding means, a kerf

3

cutting clement projecting from one end .

thereof, and- a second kerf cutting element
comprising a rotating cutter bar disposed to
one side of said first named cutting element
and - arranged in inclined p051t10n with re-
spect ﬂmreto

4, In a mining machine, a frame slidable
upon the floor of a mine and provided with
flexible feeding and guiding means, a kerf
cutting element projecting from .one -end
thereof, a second kerf cutting element com-
pI‘lSWlO a rotating cutter bar dlqposed to one
side of said first named cutting element and
arranged in inclined position with respect
thereto, and supporting means for the front
end of said retating cutter bar including a
bearing " disposed in substantially the same
horizontal plane as said cutter. arm.

5. In a mining machine, a frame slidable
upon the floor of a mine and provided with
flexible feeding and guiding means, a kerf
cutting element plo]ectmo from one end
theroof, a second kerf cutting element. com-
pmsmg a rotating cutter bar dlsposed to one
side of caid first named cutting element and
arranged in inclined po%ltlon with respect
‘thereto, and supporting means for the front
end of said rotating cutter bar including a
bearing disposed in substantially the same
horizontal plane assaid cutter arm, said sup-
portmcr means being pivotally mounted on

said ]‘rame to swing “said cutter bar-into and
out of cooperatmo cutting position relative
to said kerf cutting element.

6. In a mining machme, a frame glidable
upon the floor of a mine, a motor on.said

~frame, draft means operatively connected

with said motor for feeding and gniding said
frame, a plurality of cuttlncr elements driven
by said motor and inclined toward each other
in a vertical plane and normally arranged in
projecting
frame, one of said cutting elements being
plvotally connected to szud frame to sw1n<r
laterally with respect to the other cuttmo

‘element. -

7. In a mining machine, a frame slidable
upon the floor of a mine, a motor on said
frame, draft means operatively connected
with said motor for feeding and guiding said

frame, a plurality of cuttmn elemnents driven

by said motor and inclinad tow ard each other

in a vertical plane and normally arranged in -

px cjecting position in front of the machine

“irame, ohe of said.cutting elements being piv-

otally connected to said frame to SWing Tater-
ally with respect to the other cutting elemcnt,
said . last named -cutting eloment having
means automatically disconnectable from the
motor by pivotal movement thereof.

8. In a mining machine, a frame slidable
upon the floor of a mine, a motor on said

frame, draft means operauvely ‘connected

with said motor for feeding and guiding Sdld
{frame, a Dlurahfv of cvthno elementb driven

position in front of the machine
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by said motor and inclined toward each other
in a vertical plane and normally arranged in
projecting position in front of the machine
frame, ons of said cutting elements being piv-
otally connected to said frame to swing lat-
erally with respect to the other cutting ele-
ment, and locking means for malntaining
said movable element in cutting position.

9. In a mining machine, a frame slidable
on a mine bottom, a cutter avm extending
from one end thercof and provided with &
cutter chain, a motor on said frame cpera-
tively connected with said cutter chain, feed-
ing and guiding devices for said frame con-
nected with said motor, a rotating cutter bar
extending in inclined position from said
frame and arranged in a plane parallel with
but spaced laterally from the plane of said
cutter arm, and a support for both ends of
said cutter bar pivotally connected at one side
of said frame.

10. In a mining machine, a frame slidable
on a mine bottom, a cutter arm extending
from one end thereoi and provided with a
cutter chain, a motor on said frame opera-
tively connected with said cutter chain, feed-
ing and guiding devices for said frame con-
nected with said motor, and a rotaiing cutter
bar extending in inclined pésition from said
frame and arranged in a plane parallel with
but spaced laterally from the plane of said
cutter arm, said rotating cutter bar being ta-
pered toward its forward end and having its
cutting lower margin extending substantial-
Iy to the horizontal plane of the upper cut-
ting margin of said cutter chaixn.

11. In a mining machine, a frame slidable
on a mine bottom, means for sumping and
moving the same transversely, a chain cutter
carrying element projecting forwardly of
said frame, an upright sprocket in said frame
for driving said chain, & motor on said frame
operatively connected with said sprocket, a
second cutter element projecting forwardly
of said {rame, but at one side of said fivst
named cutter bar, and a horizontally disposed
shatft operatively connccted with said verti-
cal shaft and forming a driving connection
for said second named cutting element,

12. In a mining machine having a frame
slidable on a mine bottom, a motor on said
frame, means connected with said irotor for
feeding and guiding said machine during its
utting operation, n cut
ing forwardly of said

d

L

vely con-
iement with
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18. In 2 mining machine, a frame siidabl
on a mine bottom having means for sumping
and moving the same transversely of fhe
working face of a mine, a cutier arm pro

v

ing from one end of said frame and provided
with a cutter chain, a motor on said frame op-
evatively connected with said cutter chain and
with said suimping and feeding means, a sec-
ond cutter element projecting from the for-
ward end of said frame and arranged at an
angle inclined with respect to said cutter
arm, the rear end of said second cutting ele-
ment being arranged below the upper surface
of said motor and having operative connec-
tion with the latter by gearing alse disposed
below the upper surface of said motor.

14. In mining machine, a frame slidable
upon the floor of a mine and provided with

flexible feeding and guiding means, a keri

cutting element projecting from one end
thereof, a support pivotally connected with
said frame and disposed to one side of said
cutting element, and a deflector connected ad-
iacent its forward end to said support, the
free rear end of said deflector being arranged
at an angle to said kerf cutting element to
elear the cuttings from the kerf.

15. In a mining machine, a frame slidable
upon the floor of a mine and provided with
fiexible feeding and guiding means, a kerf
cutting element projecting from one end
thereot, a support extending from said frame
and disposed to one side of said cutting ele-
ment, a deflector pivotally mounted on said
support, and a flexible connection between
said frame and said deflector, said deflector
being adapted to be arranged at an angle to
said cutting element when the flexible con-
nection is in extended position.

16. In a mining machine, a {rame slidable
on a mine hottom, a cutting element extend-
ing horizontally from one end of said frame,
a cutting element rotatable on its longitudinal
axis extending in an inclined position from
said frame and arranged in a plane parallel
with but spaced laterally from the plane of
said first named cutting  element, bearing

ar

70

90

100

means for the front end of said second cut- -

ting element in substantial horizontal align-
ment with said first named cutting element,
and a motor on said {rame operatively con-
nected to drive said cutting elements.

17. In a mining machine, a frame slidable
cn o mine bottom, a cutting element extend-
ing 1 frame, a second cut-
o element extending in an inclined posi-
jon from said frame and avranged in a plane
yarallel with but spaced laterally from the
) numed cutting element, and
me operatively connected

a molor on said frame
o simultaneously drive said cutting elements.

T

@]
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18. In 2 mining machine, a frame slidable
, mine hottom, a cutting element extend-
of saild frame, a second

element extending in sn inclined
 from said frame and arranged in
parailel with but spaced laterally

the plane of sald first named cutting
ent, and a motor on said frame operg-
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tively connected to simultaneously drive
said cutting elements from a common bevel
gear rotatable on a vertical axis in front of
said motor. . »

19. In a mining machine, a frame slidable
on a mine bottom, a cutting element extending
from one end of said frame, a second cutting
element extending in an inclined position
from said frame and arranged in a plane par-
allel with but spaced laterally from the plane
oi said first named cutting element, and a mo-
tor on said frame operatively connected to se-
lectively drive either said first named cut-
ting element or said second named cutting ele-
ment.

20. The combination in a mining machine,
a framie slidable on a mine bottom, means for
sumping and moving said machine compris-
ing feed driving mechanism including « va-
rinble reduction gearing, a chain carrying ele-
ment projecting forwardly of said frame, a
second rotating cutting element projecting
forwardly of said frame but at one side of
said first named element and inclined with re-
spect thereto, a motor on said frame opera-
tively connected with said cutting elements,
said operative connection comprising an up-
right shaft on said frame forward of said mo-
tor and said feed driving mechanism, a
sprocket on said shaft for driving said chain
on said chain carrying element, a bevel gear
on said shaft above said sprocket and adapted
to be operatively connected with said sprock-
et and said motor, an intermediate shatt par-
allel to and having connection with said mo-
tor shaft by a gear on its rearward end, its for-
ward end having connection with said bevel
gear by a bevel pinion, and a horizontally dis-
posed shaft operatively connected with said
bevel gear and forming a driving connecton
for said second named cutting element.

21. The combination in a mining machine,
a frame slidable on a mine bottom; means
for sumping and moving said machine com-
prising feed driving mechanism including a
variable reduction gearing, a chain carrying
element projecting forwardly of said frame,
a second rotating cutting element projecting
forwardly of said frame but at one side of said
first named element and inclined with respect
thereto, a motor on said frame operatively
connected with said cutting elements, said
operative connection comprising an upright
shaft on said frame forward of said motor
and said feed driving mechanism, a sprocket
on said shaft for driving said chain in said
chain carrying element, a bevel gear on said
shaft above said sprocket and adapted to be
operatively connected with-said sprocket and
said motor, an intermediate shaft parallel
to and having connection with said motor
shaft by a gear on its rearward end, its for-
ward end having connection with said bevel
gear, and a horizontally disposed shaft ex-
tending in a plane perpendicular with said

5

intermediate shaft, a bevel pinion on the inner
extremity of said shaft connected with said
first named bevel gear, and a bevel pinion
on its outer end having connection with an-
other bevel pinion to operatively connect said
second named cutting element with said
motor, . , ‘

22. The combination in a mining machine,
a frame slidable on a mine bottom, means

for sumping and moving said machine com-.

prising feed driving mechanism including a
variable reduction gearing, a chain carrying
element projecting forwardly of said frame,
a second rotating cutting element project-
ing forwardly of said frame but at one side
of said first named element and inclined with
respect thereto, a motor on said frame oper-
atively connected with said cutting elements,
said operative connection comprising an up-
right shaft on said frame forward of said
motor and said feed driving mechanism, a
sprocket on said shaft for driving said chain
in said chain carrying element, a bevel gear
on said shaft above said sprocket and adapted
to be operatively connected with said sprocket
and said motor, an intermediate shaft par-
allel to and having connection with said motor
shaft by a gear on its rearward end, its for-
ward end having connection with said bevel
gear, and a horizontally disposed shaft ex-
tending in a plane perpendicular with said
intermediate shaft, a bevel pinion on the
inner extremity of said shaft connected with
said first named bevel gear, and a bevel pin-
ion on its outer end having connection with
another bevel pinion to operatively connect
said second named cutting element with said
motor, said horizontal shaft and said gearing
extending below the upper surface of said
motor.

23. The combination in a mining machine,
a frame slidable on a mine bottom, means
for sumping and moving said machine com-
prising feed driving mechanism including a
variable reduction gearing, a chain carrying
element projegling forwardly of said frame,
a second rotating cutting element projecting
forwardly of said frame but at one side of
said first named element and inclined with
respect thereto, supporting means for said
rotating cutting element, said supporting
means including a bearing for the front of
said rotating cutter bar disposed in substan-
tially the same horizontal plane-as said cutter
arm and pivotally mounted on said frame
to swing said cutter bar into and out of co-
operating cutting position relative to said
kerf cutting element, a motor on said frame
operatively connected with said cutting ele-
ments, said operative connection comprising
an upright shaft on said frame forward of
said motor and said feed driving mechanism,
a sprocket on said shaft for driving said
chain in said chain carrying element, a bevel
gear on said shaft above said sprocket and
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adapted to be operatively connected with said
sprocket and said motor, an intermediate
shaft parallel to and having connection with
said motor shaft by a gear on its rearward
end, its forward end having connection with
said bevel gear by a bevel pinion, and a hori-
zontally disposed shaft operatively connected

R
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with said bevel gear and forming a driving
connection for said second named cutting
element.

Signed at Chicago, in the county of Cook
and State of Illinois, this 20th day of Au-

gust, 1924.
CHARLES A. PRATT.

10



