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This invention relates to improvements in 
mining machines, more particularly to kerf 
Cutting mining machines having feeding 
and guiding devices for cutting a continuous. 
kerf adjacent the mine floor. The principal 
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 
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 

shortwall type embodying one form of my 
invention and showing the machine in cut 
ting position adjacent the working face of 
the mine and also showing in vertical section 
the form of kerf cut thereby; 

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 omitted; 

Figure 4 is a transverse section taken on 
line 4-4 of Figure 3; 

Figures 5, 6 and 7 are sectional views taken 
respectively on lines 5-5, 6-6 and 7-7 of 
Figure 3; 

Figures 8, 9 and 10 and 11 are diagram 
matic views illustrating the manner in which 
the mining machine may be manipulated So 
as to form its initial sumping, transverse and 
withdrawing cut in the mine. 

Referring now to the details shown in the 
cleavings, my invention is shown as illus 
trated herein applied to a kerf cutting min 
ing machine of the shortwall low vein type 
which has as its principal elements a cutter 
frame A provided with an endless cutter 
chain B supported at the front end of the 
machine frame C. 
prises a gear housing D at its front end and a 
motor housing E at its rear end. As shown 
herein the motor housing is attached at the 
rear end of the gear housing and forms there 

s 

ing cut. 

This machine frame com 

With a plate or shoe upon which the machine 
is 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 

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. v 

The main operating mechanism of the ma 
chine comprises a motor pinion 20 engaging 
a gear 21 on a longitudinal shaft 22 in the 
gear housing D. Driving connections are 
provided for the winding 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 Ain 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 sprocket 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 
ise with this specific form of shortwall ma 
chine. 

Referring now more particularly to the 
features constituting the embodiment of.nly 
invention illustrated herein, it will be ob 
served that I provide a cutting element 45 ar 
ranged in cooperative relationship with re 
spect to the main cutting arm. A so as to cut 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 type tapered 
toward its front end and has a plurality of 
cutter bits 46, 46 thereon. This rotary cutter 
bar is supported at both ends in a supporting 
alm 47 pivotally mounted on a bracket 48 pro 
jecting laterally from the following or reced 
ing side of the gear housing D. The bearing 
support at the rear end of the cutter bal' coln 
prises a shaft 49 forming a part of the cutte, 
bar and having bearing in a sleeve 50 forming 
a part of the supporting airin 47. The arm has 
pivotal support on the bracket 48 compilising 
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 or 
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 offset 
journal bearing 53 in which is rotatably 
mounted a bearing shaft. 54 forming the fi'Ont 
end of the cutter bar 45. It will be observed 
in Figure 1 that the front or journal bearing 
53 is in substantial horizontai alignment with 
the main cutter bar A which during the cut 
ting operation precedes the rotary cutter bar 
45 and its supporting arm 4 so as to form a 
space wherein the bearing linember 53 may 
enter. 

Driving connection between the rotary cut 
ter bar 45 and the operating mechanism of the 
mining machine comprises a bevel pinion 60 
carried on the inner end of the cutter bar shaft 
49 and engaging at the outer periphery the e 
of a bevel pinion 61 on the shaft, 62. Said shaft 
is journalled in bearings 63, rigid with the 
main frame, and carries a bevel pinion (34. 
thereo) at its inner end, engaging the beve 
gear 36 associated with the chain driving 
mechanisin, as heretofore described. Under 
operating conditions it is preferable to per 
mit, the auxiliary iotary cutter bar to swing 
lateraliy away from the main cutter bar A. 
which is accomplished by the pivotal 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 causes: the bevel 
gear 60 on the cutter bar to swing inwardly 
and away from its companion bevel gear 61s 

inachine truck. 
the machine may be operated in the usual cut 

37 

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 6 
formed in a lug 68 and registering With a hole 
69 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 aim A., I 
provide means for clearing the cuttings from 
the kerf which means herein comprises a 
scraper 70 a ranged in upright position and 
pivoted at 1 to the forwardly extending sec 
tion 52 of the supporting arn . 4. 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 scrapel' in 
a rearwardly and outwardly inclined posi 
tion, as clearly shown in Figure 2. The lower 
edge 3 of the scraper is arranged to Substan 
tially engage the bottom of the kerf So when 
the machine is cutting the kerf the slack or 
cuttings left in the kerf will be engaged by the 
scraper and be cleared from the kerf. By real 
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 usual manner on a mining 

The diagrams show how 

ting operations without interference from the 
rotary cutter arm 45 and its supporting arm 
47. in Figure 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 Sump the machine, as 
shown in Figures 8 and 9, from which it will 
be observed that the rotary cutter bar 45 
follows the main cutter ba: A, which forms 
a space wherein the front bearing 53 of said 
cattei' bar may ente!" to follow the main cut 
{er itia in its sumping cut. : - 

in Figure 10 the machine is shown as it is 
criting across the working face, with the 
iotary clitteria i? 45 and its supporting illeans 
extended in normal parallel relationship with 
the main cutter bar A and with the scraper 
0 in extended position to cle: the clittings 
troin he kei'if. Under some conditions it may 
be desirable to swing the rotary cutter bar 
out of the kerf while this cross cut is being 
siade. This may readily be accomplished 
by removing the locking pin 66 and Swinging 
the still porting arm pivotally about its pivot 
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pin 51 as clearly shown in dotted lines in Fig 
are 10. When this is done the mitre gears 
60 and 61 are automatically disengaged and 
thus disconnect the driving connection of the 
rotary cutter bar and the motor. Figure 11 
shows the mainner in which the machine may 
be withdrawn along the left hand wall with 
out interference from the rotary cutter bar. 
iDuring these cutting operations it will be 
seen that the scraper 70 is in position to clear 
the cuttings from the kerf. 
Among the advantages of the machine con 

stricted in accordance with my invention is 
the provision of means for cutting a kerf 
opening outwardly toward the working face 
so that the imaterial when shot down or dis 
lodged in the usual nanner will have a tend 
ency to roll outwardly. It has been demon 
strated that with a kerf of this type the coal 
is found to be dislodged with greater ease 
and requires less than the usual charge of 
blasting powder, so that a substantial Saving 
is made in the amount of Jump coal obtained. 
A noing other advantages of my invention 
is the provision of an axiliary cutter bar 
arranged on the following side of the main 
cutter bar so that there is no possibility that 
the material fol'ning the overhanging part of 
the kerf can be dislodged and fall upon the 
nain cutter alm So as to interfere with the 
operation of the machine. It will be observed 
full ther that the rotary cutter arm is arranged 
to cut substantially the entire amount of 
natelial 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 desirable in machines of this 
character, owing to the enormous latei'al 
preSSures which such a cutter bar must with 
stand. 

I claim as my invention: 
1. In a mining machine, a frame slidable 

upon the floor of a mine and provided with 
flexible feeding and guiding means, a kerf 
cutting eleinent projecting from one end 
thereof, and a second kerf cutting element 
disposed to one side of said first named cut 
iiing element and arranged in inclined posi 
tion with respect, thereto. 

2. in a mining macline, a frame slidable 
tipon the floor of a mine and provided with 
flexible feeding and guiding means, a kerf 
cutting element projecting fron one ejid 
thereof, and a second kerf cutting element 
disposed to one side of said first named cut 
ting 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 
fiexible feeding and guiding means, a kerf 

3. 

cutting element 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 position with re 
spect thereto. 

4. In a mining machine, a fraine 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 
prising a rotating cutter bar disposed 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 rotating 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 projecting from one end 
thereof, a Second kerf cutting element com 
prising a l'Otating cutter bar disposed to one 
side of said first named cutting element and 
a'ranged in inclined position 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 as said cutter arm, said sup 
porting means being pivotally mounted on 
Said frame to swing said cutter bar into and 
Out of cooperating cutting position relative 
to said kerf cutting element. 

6. 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 cutting elements driven 
by Said motor and inclined toward each other 
in a vertical plane and normally arranged in 
projecting position in front of the machine 
frame. One of said cutting elements being 
pivotally connected to said frame to swing 
laterally with respect to the other cutting 
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 notor for feeding and guiding said 
frame, a plurality of cutting elements driven 
by said motor and inclined toward each other 
in a vertical plane and normally arranged in 
projecting position in front of the machine 
frame, one of Said cutting elements being piv. 
Otally connected to said frame to swing later 
ally with respect to the other cutting element, 
said last named cutting element having 
means automatically disconnectable from the 
lilator by pivotal movement thereof. 

8. In a mining machine, a frame slidable 
lipon 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 cutting elements driven 
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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, one of said cutting elements being piv 

5 otally connected to said frame to swing lat 
erally with respect to the other cutting ele 
ment, and locking means for maintaining 
said movable element in cutting position. 

9. In a mining machine, a fraine slidable 
0 on a mine bottom, a cutter aim extending 

5 

from one end thereof 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 coil 
nected with said notor, a lotting 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 

20 said cutter bar pivotally connected at one side 
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of said frame. 
10. In a mining machine, a frame slidable 

on a mine botton, a cutte an extending 
from one end thereof and provided with a 
cutter chain, a motol' 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 rotating cutter 
bar extending in inclined position from said 
frame and arranged in a plaine 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 
ly to the horizontal plane of the upper cut 
ting margin of said cutter chain. 

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 fraine 
for driving said chain, a motor on said ralle 
operatively connected with said sprocket, a 
second cutter element projecting forwardly 
of said frame, but at one side of said first 
named cutter bar, and a horizontally disposed 
shaft operatively connected with said verti 
cal shaft and forming a driving connection 
for Said second nanned cutting eleinent, 

12. In a mining machine having a raile 
slidable on a nine bottoin, a notor on said 
frame, means coninected with said inotor fol' 
feeding and guiding said inachine during its 
cutting operation, a criting eleinent extenti 
ing forwardly of said 

V 

fi'aline, and a second 
cutting element, extending forwardly of said 
frame and inclined at ail angle to said first 
cutting ele}}lent, and gearing operatively coin 
necting said last nated cutter eiement with 
Said notor, Said gearing being below the 
upper surface of Said motor. 

13. In a mining machine, a fraine siidable 
on a mine bottom having linea is for Sujaping 
and moving the same transversely of the 
working face of a nine, a cutter arm project 

1,202,57. 

ing from one end of said frame and provided 
with a cutter chain, a motor on said frame Op 
eratively connected with said cutter chain and 
with said sumping 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 
iii. 
ment being arranged below the upper surface 
of said motor and having operative connec 
tion with the latter by gearing also 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 kerf, 
cutting element projecting from One end 
thereof, a support pivotally connected with 

() 

the rear end of said second cutting ele 

80 

said frame and disposed to one side of Said 
cutting element, and a deflector connected ad 
jacent its forward end to said support, the 
free rear end of said deflector being arranged 
at an angle to said kerf cutting element to 
clear 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 eld 
thereof, a support extending from said frame 
and disposed to one side of said cutting ele 
!ent, a deflector pivotally mounted on said 
support, and a fiexible 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 
inection is in extended position. 

16. in a mining machine, a frame slidable 
on a mine botton, a cutting element extend 
iing 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 

90 

(O 

means for the front end of Said second cut 
ting element in Substantial horizontal align 
inent with said first named cutting element, 
and a motor on said frame operatively con 
nected to drive said cutting elements. 

17. in a mining machine, a frame slidable 
On a maine botton, a cutting element extend 
is from one end of said frame, a second cut 
ting element extending in an inclined posi 
tion from said frame and arranged in a plane 
parallel with but spaced laterally from the 
plane of said first nained cutting element, and 
a moter on said frare operatively connected 
it, siliilitaneously drive said cutting elements. 

18. in a mining machine, a fraine slidable 
On a nine botto n, a cutting element extend 

roll one end of said frame, a second 
criting element, extending in an inclined 

1. pasition fron said frame and arranged in 

from the plane of said first named cutting 
ment, and a motor on said frame opera 

s 
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plane parallel with but spaced laterally 
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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 
of 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 
Inent. 

20. The combination in a mining machine, 
a frame slidable on a mine bottom, means for 
Sumping and moving said machine compris 
ing feed driving mechanism including a va 
riable reduction gearing, a chain carrying ele 
linent 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 no 
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 shaft par 
allel to and having connection with said mo 
tor shaft by a gear on its rear Ward end, its for 
Ward end having connection with said bevel 
geai' by a bevel pinion, and a horizontally dis 
posed shaft operatively connected with said 
bevel gear and forming a driving connection 
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 coin 
prising feed (liiving mechanism including a 
variable reduction gealing, 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 
thei'eto, 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 
COr. W 

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 
l'espect 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 
notor 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 
Inotor. 

23. The coin bination in a mining machine, 
a fraine 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, Supporting means for said 
rotating cutting element, said supporting 
means including a bearing for the front of 
Said lotating 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 with said bevel gear and forming a driving 
Sprocket and said motor, an intermediate connection for said second named cutting 
shaft parallel to and having connection with element. 
said motor shaft by a gear on its rearward Signed at Chicago, in the county of Cook 
end, its forward end having connection with and State of Illinois, this 20th day of Au 
said bevel gear by a bevel pinion, and a hori- gust, 1924. 
zontally disposed shaft operatively connected CHARLES A PRATT. 


