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Original application filed June 12, 1915, Serial No. 487,724. Divided and this application filed June 25, 
25, 1924. Serial No. 722,373. 

To all tello in it may concern. 
Be it known that I, FRANK CARTLDGE, a 

citizen of the United States, residing at Cin- - 
trol it is always in condition to act to reduce 
the rate of feeding when the load on the 

cinnati. in the county of Hamilton and 
State of Ohio, have invented certain new 
and useful Improvements in Mining Ma 
chines, of which the following is a full, 
clear, and exact specification. 
My invention relates to mining machines. 
It is an object of my invention to provide. 

an improved mining machine. It is a fur 
ther object of my invention to provide all 
improved mining machine having in 

feeding mechanism by which said machine may be fed at a plurality of predetermined 

my invention to provide an improved auto 
matic driving and feeding mechanism for a 
cutter of any sort and particularly for a 
anining machine wherein the feeding of the 
cutter into the material being cut is auto 
natically controlled by the load on the cut 
ter so that the speed of feeding is dependent 
upon and preferably varies in inverse sense 
to the load on the cuitter. It is a still fur 
ther object to do this electrically, and by 
unechanism which requires but a small 
anjount of force for its feed controlling op 
eration for controlling a heavy machine, 
which is arranged in such a compact man 
ner that it can be used in the very narrow 
space which is isually available in mining 
operations, which is self-oiling and in which 
the driving motor when an electric notor 
can be either a direct or an alternating cur 
rent, naotor, and which will prevent the 
notor when the latter is an alternating cur 
rent notor being stallel. 

In carrying out my invention I connect 
a driving motor, which is preferably an 
electric motor and which inlay be either a 
direct current anotor or an alternating cur 
rent motor, by suitable mechanism to the 
cutter and also connect, it to a feed necha 
inism through a variable speed connection 
which in the illustrative forur of my inven 
tion disclosed herein includes a clutch ad 
it ist alle to pein it different amounts of slip 
p:ge a tad l conti'i il his clutch both auto 

of Fig. 1. 

natically and in accordance with the load 
and raanually and arrange the automatic 
control so that regardless of the manual con 

Baotor exceeds a predetermined value. 
The present application is a division of 

any copending application renewal Serial 
No. 487,724, which was filed June 12, 1915. 
In the accompanying drawings I have 

shown for purposes of illustration one form 
which inny invention may assume in praetice, 
the proportions varying slightly in different 

proved feeding mechanism. It is another - . . . . - - 
object of my invention to provide an im- . 
proved mining machine having improved 

embodying the illustrative form of my in 
, sention with o 

speeds, one a cutting speed and the other 
a higher speed and under frictional control 
at each speed. It is a still further object of. 

figures. . . - 
In these drawings- . . . . . 

; : Figi is a plan view of a mining machine 

he catter mechanism partly 
brokeia away. . . . A v. Y- - , , 

: Fig.2-is-a-side elevation of such a mining 
inachiie Yith sonae of the parts in section to show the driving mechanism. 
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Fig. 3 is a partial section on the line -3-3 - 

Fig. 4 is a view showing the gear con 
neetions for the feeding - mechanism, the 
view leeing taken on the line 4 4 of Fig 3. 

Fig. 5 is a -diagrammatic view showing 
the eleetrical connections when the driving 
notor is an electric motor of the commuta 
tor type. ...' 

Fig. 6 is a similar diagrammatic view 
showing the connections when the driving 
notor is an alternating current motor of the 
squirrel cage type. . . . . . 

In its illustrative form my invention is 
incorporated in a mining machine having 
a main frame 10 which has a substantially 
flat bottom and which carries all the work 
ing parts. Power for daiying and feeding 
is furnished by a single electric notor 11 
which rests on a horizontal shelf 12 on the 
main frame 10, such shelf being spaced 
some etistance above the botton of the frame 
to provide space for the cutter chaia as 
hereinafter apparent. On the armature 
shaft of the motor 11 is a bevel pinion 13 
which meshes with a bevel gear 14 having 
an elongated hub 15 which is keyed to a 
vertietal shaft 16 which is hung from its 
upper end from an adjustable thrust bear 
ing 17 supported in a removable cap plate 
18 and located in a pocket formed by an 
upstanding flange 19 surrounded by a cap 
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20 which may be removed to fill such pocket 
with oil or other lubricant. The cap plate 
18 also has a downwardly extending flange 
21 which surrounds the hub 15 and between 
which and said hub 15 is a bushing 22 which 
is kept filled with oil by an RAN flange 
23 carried by the gear 14 and surrounding 
the space from the flange 21. The oil from 
the pocket formed by the flange 19 passes 
down along the bearing surfaces of the bush 
ing 22 and in order to escape must over 
flow the flange 23. The shaft 16 is further 
supported by a bushing 24 in the floor of the 
gear casing 25, which bushing rises a con 
siderable distance above such floor so as to 
maintain such gear casing partly full of oil 
and by a bushing 26 mounted in the up 
standing flange 27 from the bottom of the 
main frame 10, the bushing 26 being closed 
at the bottom. to enclose the lower end of 
the shaft 16. The bearing surfaces of the 
bushing 26 are lubricated by the oil which 
overflows from the gear casing 25 through 
the bushing 24 and also by an overflow 
pipe 28 which opens into such gear casing 
about the level of the top of the bushing 
24 and leads downward through the floor 
of such gear casing to communicate with 
the bushing 26. For further lubrication the driving pinion 13 and oiling, idler 29, 

49 and 50. By reason of the duplication may be mounted on the main frame 10 to 
mesh with such pinion and to dip into the oil in the gear casing 25. . . . . . 
Below the floor of the gear casing 25 but 

above the upper end of the bushing 26 a 
pinion":30 is fixed on the shaft 16. This 

tatably mounted on the shaft and located pinion meshes' with a gear 31 mounted on 
a shaft: 32, which has bearings in bush 
ings mounted in- an upstanding circular 
flange 33 from the bottom of the main frame 
10 and in an upstanding flange 34 from 
the floor of the gear casing 25, the flange 
34 being located between some of the parts 
hereinafter described and overlapping 
therewith for economy in space As shown. 
the lower end of the shaft 32 is also lubri 
cated from the casing 25, a suitable passage 
32' in the bottom of the main frame sup 
plying lubricant thereto from the bushing 
26 which, as shown, has a suitable port 26 communicating with said passage. The gear 
31 carries a driving sprocket 35, for a cut 
ter chain 36, which is mounted on such sprocket 35 and travels around a suitable 
projecting frame 37 which extends into the 
vein of coal to be cut, the frame 37 being 
supported and the chain 36 being located 
in the space between the shell 12 and the 
bottom of the main frame 10. The cutter 
chain 36 has the usual cutters 38. Thus 
the motor 11 drives the cutter chain 36 
through the pinion 13, gear 14, shaft 16, 
pinion 30, gear 31 and sprocket 35. 
A worm 40 is fixed on the shaft 16 be 

tween the floor of the gear casing 25 and 

: The sun gear 52 is fast on a shaft 47. 

1536,327 

the gear 14. The lower end of this worm 
projects loosely over the upper end of the 
bushing 24. The worm 40 meshes with a 
worm gear 41 mounted on a horizontal 
stub or jack shaft 42. From this shaft 42 
the feeding mechanism is driven. The 
shaft 42 carries coaxially therewith two 
duplicate pinions 43, which pinions are 
keyed to and rotate with a member 67 here 
inafter described through which member 
said pinions are adapted to be connected 
by mechanism also to be later described to 
the shaft 42 for rotation there with. The 
pinions 43 mesh respectively with two du 
plicate gears 44 mounted on sleeves 45 and 
46 respectively, which, sleeves are coaxial 
with and rotatable relative to a horizontal 
shaft 47, the sleeve 45 fitting directly on a 
bushing on the shaft 47. The gears 44 are 
spaced apart but are connected to rotate 
together by bolts 48 upon each of which 
bolts are mounted two planet gears 49 and 
50 of slightly different size, but rigid with 
each other so as to rotate together. The 
gears 49 are shown as slightly larger than 
the gears 50. The planet gears 49 mesh 
with the sun gears 51 and planet gears 50 
with the sun gear 52, the sun gear 52 being 
larger than the sun gear 51 to correspond 
to the difference in size of the planet gears 
of the gears 43 and pinions 44 all tendency 
to twist in the planet gears 49 and 50 and 
in the sun gears 51 and 52 is eliminated. 

The 
sun gear 51 forms part of a sleeve 53 ro 
between such shaft and the sleeve 46. A 
sliding sleeve 54 has a slidable toothed con 
nection with the sleeve .53 and is slidable 
in either direction along such sleeve by a 
finger 55 which may be operated by a shift 
lever 56. The sleeve 54 is provided with 
teeth on both axial ends so that when slid 
in one direction from neutral position, in 
which it is free from any locking engage 
ment, teeth 57 on one end thereof engage 
teeth 58 on the sleeve 46 to lock together 
the sleeves 46 and 53 and thus cause the 
sun and planet mechanism to revolve as a 
unit, and when slid in the other direction 
from neutral position, teeth 59 on the other 
end engage teeth 60 on a portion 102 con 
stituting here a part of casing member 25. 
It will be observed that when the member 
54 is slid to the right in Fig. 4 fast speed 
rotation is transmitted to the shaft 47 and 
when slid to the left slow speed of rota 
tion of the shaft 47 is produced, the rota 
tion at each speed being in the same direc 
tion, namely, in a direction to wind in a 
flexible feeding member, not shown, which 
cooperates with the feed operating mem 
ber hereinafter described. It will be ob 
served that the shaft 47 carries a pinion 90 
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which meshes with an internal gear 91 
formed upon the internal periphery of a 
feed operating member, herein in the form 
of a drum member 92 rotatable upon a 
transverse axis disposed forwardly of the 
axis of rotation of the shaft 47 and rear 
wardly of the axis of rotation of the shaft 
16. This winding drum may have mount 
ed upon it a rope or cable which extends 
from it and over any desired ones of the 
pulleys 93 to move the whole mining na 
chine in the desired direction as the rope 
or cable is wound upon the drum 92, a sec 
ond rope, or cable being provided on and 
controlled by a friction controlled take-up 
druna 94 so that after the cutter bar has 
been sumped into a mine face the machine 
may be moved bodily lateraFly along the 
iface to undercut the same in a well-known 
te. 

For the purpose of providing a frictional 
control for the feed operating mechanism 
which will be effective at either feeding 
speed, the following construction is pro 
vided. It has been noted that the pinions 
43 are monted upon the member 67, being 
in fact mounted upon a sleeve portion 100 
thereof which is loosely mounted on the 
shaft 42 and fixed to the member 67 which 
constitutes a chutch casing between which 
and the shaft 42 is a multiple disc clutch 
3. When the clutch 73 is set, the sleeve 
100 and gears 43 rotate with the shaft 42, 

; but when the clutch 73 is released there is 
more or less slippage between shaft. A2 and 
the sleeve 100, the amount of such slip 
page depending upon the amount to which 
the chutch is released. The setting ief the 
clutch . 2 is controlled by a plurality of 
levers: 101 pivoted on the clutch casing 67 
and bearing against the end disc of the 
multiple disc clutch 73, said levels being 
operated by a sliding-sleeve 74 mounted on 
the shaft, and spring pressed to a position 
to set the clutch 73 by a spiring 75 which 
surreunds the hub of the disc 74 and acts 
between stach disc and the thrust bearing 
76 bearing against the gear casing 25. 
The disc 74 has a peripheral flange 77 
which may be engaged by a pair of rollers 
78 nounted on a forked lever 79 which 
straddles the disc 74 and is pivotally 
noanted on a fixed pivot pin 80 suitably 
supported on the frame of the easing 25. 
The lever 79 is connected to the movable 
core S1 of a stolenoid 82 whose electri 
cal connections will shortly be described. 
Manual means may be provided and are 
herein shown for releasing clutch 73 and 
for controlling the degree of loading there 
of manually. As shown, one or more 
rollers 103 are carried by a slidable mem 
ber 104 which is screw threaded and pro 
vided with a nut 105 which cooperates with 
the casing 25 to slide the member 104. The 

8 

rollers cooperate with the flange 7 of the 
disc 74 to shift such disc against the spring 
75 to release the clutch 73. Manipulation 
of the manually controlled nut 105, how 
sever, cannot cause an excessive load on the 
driving motor 11 because the rollers 78 are 
always in readiness for operation by the 
solenoid 82 to release the clutch 73 when 
ever the load on the motor requires it. 
The solenoid 82 is connected in series with 

the motor 11 across any suitable supply cir 
cuit 85 through any suitable switch 86 and 
controlling device 87. The motor 11 is 
shown in Fig. 5 as a compound wound 
motor of the commutator type and in Fig. 6 
as an induction motor of the squirrel cage 
type. Because of the series connection of 
the solenoid 82 the pull of such solenoid 
varies directly as the load on the motor 11, 
which load is in the main that due to the 
cutting mechanism. If desired, a switch 88 
may be provided for short-circuiting the 
solenoid 82, 
From what has preceded the mode of 

operation of this mechanism will be very 
clearly apparent. When the sleeve .54 is in 
its middle position, no feeding is obtained 
as the reaction gear 51 is free to rotate. 
When the sheeve 54 is thrown to the right to 
cause intermeshing of the teeth 57 and 58, 
quick feeding is prevented from causing 
overload on the motor by the aetion of the 
solenoid 82 on the clutch 73. When the 
sleeve 54 is thrown to the left to cause in 
itermeshing of the teeth 59 and 60 the re 
action gear is positively held stationary so 
that when the clutch 78 is set the shaft 47 is 
driven to operate the drum 92 at a slow 
winding speed, and in the same direction as 
rotation occurred in the other operative l 
position of the sleeve 54. Here also, if the 
feeding which results from this operation 
of the drum 92 causes the load on the motor 
to demand too, great a current, the solenoid 
82, draws in its core 81 and thereby operates 
the lever 79 to move the disc 74 to the right 
against the spring 75 to release the clutch 73 
to a greater or less extent, thus allowing 
slipping between the reaction gear 51 and 
the shaft 42 and thereby diminishing or 
stopping the feeding action of the drum 92. 
As the load on the motor varies, the core 81 
is moved in or out to cause a releasing or 

: tightening of the clutch 73 and thus to con 
trol slippage of the shaft 42 in the sleeve 
100 in accordance with the load so that the 
feeding operation always maintains the load 
on the motor at substantially a constant 
value. It will be understood that when the 
switch 88 is closed, the friction clutch 73 
may be loaded to any extent within the 
capacity of the spring 75 by adjustment of 
the nut 105 so that the mechanism will pro 
dance not only two predetermined feeding 
speeds, namely, a fast and a slow feeding 
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speed, but also a plurality of fractional 
speeds obtained by allowing more or less 
slipping of the friction clutch. It will be 
understood that by properly reeving the 
flexible feeding member (not shown) which 
is wound upon the drum member 92 in such 
a direction as to be drawn in when the motor 
rotates in a direction to drive the cutter 
chain 36 counterclockwise in its orbit as 
viewed from above, it is possible to cause 
the machine to move in such a manner rela 
tive to the face as to sump the bar under 
the coal and to move the entire machine 
transversely of a working face to effect the 
cutting of a kerf. It is possible, moreover, 
to move the machine on to and off of a truck 
by properly reeving the flexible feeding 
member, the fast speed being the more fre 
uently used for moving the machine about 

the entry or onto and off of the truck, while 
the slow speed is primarily the cutting speed. 
During the various cutting operations the 
brake controlled member 94, together with 
the flexible feeding member employed there 
with may be used to control the movements 
of the machine as may be necessary. 
While I have in this application specifi 

cally described one form which my inven 
tion may assume in practice, it will be under 
stood that this form of the same is shown 
for purposes of illustration and that the in 
vention may be modified and embodied in 
other forms without departing from its 
spirit or the scope of the appended claims. 
What I claim as new and desire to secure 

by. Letters Patent is: 1. A room and pillar mining machine 
comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mech 
anism including a cutter bar projecting 
longitudinally therefrom, a motor for 
actuating said cutting mechanism, and 
means for feeding said frame to sump said 
bar under the coal and thereafter to move 
said frame and bar laterally across a face 
during cutting including a pair of parallel 
transversely extending shafts, a feed oper 
ating member rotating on a transverse axis, 
a flexible feeding member cooperating there 
with and adapted to extend during trans 
verse cutting from a point adjacent the 
front end of said frame to a point in ad 
vance of said frame, a gear member con 
centric with and fixed during driving of 
said feed operating member as to angular 
movement with respect thereto, a pinion. 
mounted on one of said transverse shafts 
and meshing with said gear, a second gear 
on said shaft, a pinion on the other of said 
first mentioned shafts meshing with said 
last mentioned gear, friction mechanism for 
connecting said last mentioned pinion to 
said shaft, and means for driving said last 
mentioned shaft from said motor. 

2. A room and pillar mining machine 

1,536,327 

comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mecha 
nism including a cutter bar projecting longi 
tudinally therefrom, a motor for actuating 
said cutting mechanism, and means for feed 
ing said frame to sump said bar under the 
coal and thereafter to move said frame and 
bar laterally across a face during cutting in 
cluding a pair of parallel transversely ex 
tending shafts, a rope winding drum rotat 
ing on a transverse axis, a rope wound there 
on and adapted to extend during transverse 
cutting from a point adjacent the front end 
of said frame to a point in advance of said 
frame, a gear member concentric with and 
fixed during drum driving as to angular 
movement with respect to said drum, a pin 
ion journaled on one of said transverse shafts 
and meshing with said gear, a second gear 
on said shaft, a pinion on the other of said 
first mentioned shafts meshing with said last 
mentioned gear, friction mechanism for con 
necting said last mentioned pinion to said 
shaft, and means for driving said last men 
tioned shaft from said motor including a 
worm wheel on said shaft and a worm driven 
by said motor. 

3. A room and pillar mining machine 
comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mecha 
nism including a cutter bar projecting longi 
tudinally therefrom, a motor for actuating 
said cutting mechanism, and means for feed 
ing said frame to sump said bar under the 
coal and thereafter to move said frame and 
bar laterally across a face during cutting 
including a pair of parallel transversely ex 
tending shafts, a rope winding drum rotat 
ing on a transverse axis, a rope wound there 
on and adapted to extend during transverse 
cutting from a point adjacent the front end 
of said frame to a point in advance of said 
frame, a gear member concentric with and 
fixed during drum driving as to angular 
movement with respect to said drum, a pin 
ion journaled on one of said transverse shafts 
and meshing with said gear, a second gear 
on said shaft, a pinion on the other of said 
first mentioned shafts meshing with said last 
mentioned gear, friction mechanism for con 
necting said last mentioned pinion to said 
shaft, and means for driving said last men 
tioned shaft from said motor including a 
worm wheel on said shaft and a worm driven 
ly said motor and rotating on a vertical 
axis to the real of the latter. 

4. A room and pillar mining machine. 
comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mecha 
nism including a cutter bar projecting longi 
tudinally therefrom, a motor for actuating 
said cutting mechanism, and means for feed 
ing said frame to sump said bar under the 
coal and thereafter to move said frame and 
lar laterally across a face during cutting 
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rotating on a vertical axis to the rear of the 

nism for ; connecting said, last mentioned 
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including a pair of parallel transversely ex 
tending shafts, a rope winding, drum rotat 
ing on a transverse axis, a rope wound there 
on and adapted to extend during trans 
front end of said frame to a point in ad 

angular movement with respect to said 
drum, a pinion journaled on one of said 
transverse shafts and meshing with, said 
gear, a second gear, on said shaft, a pinion. 
on the other of said first mentioned shafts 
meshing with said last mentioned gear, fric 
tion mechanism... for connecting said last 

said motor including a worm wheel on said 
shaft and a worm driven by said mptor and 
latter, said motor having an armature shaft. 
longitudinally disposed with respect to, said 
frame and, said, last mentioned means also including a bevelpinion on said amature 
shaft, and a bevel gear coaxial with and 
above, said W9In. ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

5. A room and pillar mining machine, 
comprising a machine frame slidable on its 
bottom over armine bottom:cputting mecha; nism including acutter bar projecting longi, 
tudinally therefrom, a motor for actitiating. 
said cutting mechanism, and means for feed 
ing said frame to sump, saidbar under the 
coal and thereafter to, moye, said frame, and bar laterally across a face, during cutting in. 
cluding a pair of parallel transversely ex 
tending, shafts, a rope winding dinotat 
ing on a transverse-axis, a rope ging there: on and adapted to extendiguingtanSyerse, 
cutting, from a point adjacent, the front end 
of said frame, to a point in advance of said: 
frame, a gear member concentric, with and 
fixed during drum, driving as to angular 
movement, with respect, to said, drum, a pinion journaledon one of said transverse, 
shafts and meshing with said gear, a second 
gear on said shaft, a pinion on the other of, 
said first mentioned shaftsmeshing with 
said last mentioned gear, fiction mecha, 
pinion to said shaft, and means for driving 
said last mentioned shaft from said motor, 
rotating on a vertical axis to th r of the 
latter. . . . . . . . . . ; 

6. A room - and pillar, minin 
comprising a machine frame slidable on its 

3) 

bottom over a mine bottom, cutting mech 
anism including a cutter, bar projecting 
longitudinally therefrom, a motor for actu 
ating said cutting mechanism, and means 
for feeding said frame to sump said bac 
under the coal and thereafter to move said 
frame and bar laterally across a face during 
cutting including a pair of parallel trans 
versely extending shafts, a rope winding 

drum rotating on a transverse axis, a rope. 
wound thereon and adapted to extend dur ing transverse cutting from a point adjacent 

ans- the front end of said frame to a point in yerse cutting from a point adjacent, the advance of said frame, a gear member 
- - - - - - - - coaxial with and fixed during drum driving vance of said frame, a gear member coaxial 

with and fixed during drum, driving, as to as to angular movement with respect to said 
drum, a pinion journaled on one of said 
transverse shafts and meshing with said 

2 of said gear, a second gear on said shaft, a pinion 
with, said, on the other of said first mentioned shafts 

meshing with said last mentioned gear, fric 
, tion mechanism for connecting said last 
mentioned pinion to said shaft, and means 

. . wa a last for driving said last mentioned shaft from mentioned pinion to said shaft, and means, 
for driving said last mentioned shaft from said motor including a worm wheel on said 

shaft and a worm driven by said motor, said 
motor having an armature shaft longi tudinally disposed with respect to said 
frame and said means including a bevel 
pinion on said armature shaft and a bevel 
gear. coaxial with and above said worm. 
37. A room, and pillar mining machine comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mech 
anism including, a cutter bar projecting 
longitudinally therefrom, a motor for actu 
ating said cutting mechanism, and means for feeding said, frame to sump said bar under 
the coal and thereafter to move said frame 
and bar laterally across a face during cut 
ting including a pair of parallel trans 
versely extendingshafts, a rope winding 
drum, rotating.9na transverse axis, a rope 
wound thereon and adapted to extend dur 
ing transverse cutting from a point adjacent 
the frontend of said frame to a point in 
advance of said frame, a gear member. 
coaxial, with and fixed during drum driving 
as to angular movement with respect to said 
drum, a pinion journaled on one of Said 
transverse shafts, and meshing with said 
gear, a second gear on said shaft, a pinion 
on the other of said first mentioned shafts. 
meshing with said last mentioned gear, fric 
tion mechanism for connecting said last 
mentioned pinion to said shaft, means for 
driving said last, mentioned shaft from said 
motor including a worm rotating on a 

; vertical axis to the rear. of the latter, and 
means arranged with reference to said worm 
at the other side of said friction: controlled 
pinion for interrupting drive of said drum. 

8. A room... and pillar mining machine 
comprising: a machine frame slidable on its 
bottom over, a mine bottom, cutting mech 
anism including a cutter bar projecting 
longitudinally therefrom, a motor for actu 
atting said cutting mechanism, and means 
for feeding said frame to sump said bar. 
under the coal and thereafter to move said 
frame and bar laterally across a face during 
cutting: including a pair of parallel trans 
versely extending shafts, a , rope winding 
drum rotating on a transverse axis, a rope 
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wound thereon and adapted to extend dur 
ing transverse cutting from a point adja 
cent the frontend of said frame to a point 
in advance of said frame, a gear member 
coaxial with and fixed during drum driving 
as to angular movement with respect to said 
drum, a pinion journaled on one of said, 

g, with said transverse shafts and meshing wi 
gear, a second gear on said shaft, a pinion 
on the other of said first mentioned shafts 
meshing with said last mentioned gear, 
friction mechanism for connecting said last 
mentioned pinion to said shaft, and means 
for driving said last mentioned shaft from 
said motor including a worm wheel on said 
shaft and a worm driven by said motor, said 
motor, having an armature shaft longi 
tudinally disposed with, respect to said 
frame and said last mentioned means in 
cluding a bevel pinion on said armature 
shaft and a bevel gear coaxial with and 
above said worm, and means arranged with 
reference to said worm at the other side of 
said friction controlled pinion for interrupt 
ing drive of said drum. 8 

9. A room and pillar mining machine 
comprising, a machine frame slidable on its 
botton over a mine bottom, cutting mech anist including a cutter bar projecting lon 

30 - a . . a gitudinally therefrom, a motor for actuat 
ing said cutting mechanism, and means for 
feeding said frame to sump said bar under 
the coal and thereafter to move said frame 
and bar laterally across a face during cut 
ting including a pair of parallel transverse 
ly extendingshafts, a feed, operating mem 
berrotating on a transverse axis, a flex 
ible feeding portion cooperating therewith 

- and adapted to extend during transverse 
y 40 

s 5 

60 

cutting from a point adjacent the front end 
of said frame to a point in advance of 
said frame, a driving connection between 
one of said transverse shafts and said feed: operating member, including a gear concen 
tric with said feed operating member and a 
pinion on said shaft, a gear on said shaft, 
a pinion on the other of said first men 
tioned shafts meshing with said last men 
tioned gear, friction mechanism for connect 
ing said pinion to said shaft, means for 
driving said last mentioned shaft from said 
motor, and means under frictional control 
for regulating the motion of the machine 
frame including a flexible portion extend 
ing during transverse cutting to a point 
behind the machine frame and a member 
cooperating therewith disposed further to 
the rear, on said frame than said feed oper 
ating member and rotating on a horizontal 
axis. 

10. A room and pillar mining machine 
comprising a machine frame slidable on its 
bottom over a mine bottom, cutting mech 
anism including a cutter bar projecting lon 
gitudinally therefrom, a motor for actuating 
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Said cutting mechanism, and means for feed 
ing said frame to sump said bar under the 
coal and thereafter to move said frame and 
bar laterally across a face during cutting 
including a pair of parallel transversely ex 
tending shafts, a rope winding drum ro 
tating on a transverse axis, a rope wound 
thereon and adapted to extend during trans 
verse cutting from a point adjacent the front 
end of Said frame to a point in advance 
of said frame, a gear member concentric 
with and fixed during drum drive as to 
angular movement with respect to said 
drum, a pinion on one of said transverse 
shafts and meshing with said gear, a sec 
ond gear on Said shaft, a pinion on the other 
of said first mentioned shaftsmeshing with 
said last mentioned gear, friction mechanism 
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80 

for connecting said last mentioned pinion 
to said shaft, means for driving said last 
mentioned shaft from said motor including 
a worm wheel on said shaft and a worm 
driven by said motor, and means under fric 
tional control for regulating the motion of 
the machine frame including a second drum 
further to the rear of said frame than said 
first mentioned drum and rotating on a hor 
izontal axis, and a flexible cable wound thereon and extending during transverse 
cutting to a point behind the inachine 

11. A room and pillar mining machine 
comprising a machine frame slidable on its 
bottom over a mine bottom; cutting mech anism including a cutter bar projecting lon 
gitudinally therefrom, a motor for actuating 
said cutting mechanism, and means for feed. 
ing Said frame to sump said: bar under the 
coal and thereafter to moye said frame and 
bar laterally across a face during cutting 
including a pair of parallel transversely ex 
tending shafts, a rope winding drum rotat 
ing on a transverse axis, a rope wound 
thereon and adapted to extend during trans 
verse cutting from a point adjacent the front 
end of said frame to a point in advance 
of Said frame, a gear member concentric 
with and fixed during drum drive as to 
angular movement with respect to said drum, 
a pinion journaled on one of said transverse 
shafts and meshing with said gear, a sec 
ond gear on said shaft, a pinion on the other 
of said first mentioned shafts meshing with 
said last mentioned gear, friction mechanism 
for connecting said last mentioned pinion 
to said shaft, means for driving, said last. 
mentioned shaft from said motor including 
a worm wheel on said shaft and a worm 
driven by said motor and rotating on a verti 
cal axis to the rear of the latter, and means 
under frictional control for regulating the 
motion of the machine frame including a 
second drum further to the rear of said 
frame than said first mentioned drum and 
rotating on a horizontal axis and a flexible 
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cable wound thereon and extending during 
transverse cutting to a point behind the 
Jaehine frame. 

12. A reom and pillar mining machine 
conaprising a machine frame slidable on its 
bottom over a mine, bottom, cutting mecha 
nism including a cutter bar projecting longi 
tudinally therefrom, a motor for actuating 
said cutting mechanism, and means for feed 
ing said frame to sump said bar under the 
coal and thereafter to move said frame and bar laterally across a face during cutting 
including a pair of parallel transversely ex 
tending shafts, a rope winding drum rotat 
ing on a transverse axis, a rope wound there 
on and adapted to extend during transvers 
cutting from a point adjacent the front end 
of said frame to a point in advance of Said 
frame. a gear member coaxial with and fixed 
during drum drive as to angla F movement 
with respect to said drum, a pinion joirmalled 
on one of said transverse shafts and mesh 
ing with said gear, a second gear on said 
shaft, a pinion on the other of said first 
inentioned shafts meshing with said last 
mentioned gear, friction mechanism...for cert 
necting said last mentioned pinion to Said. 
shaft, means for driving said lastinentienned 
shaft from said motor inelading a -worm 
wheel on said shaft and a worm driven by 
said motor and rotating on 'a vertical axis. 
to the rear of the latter, said motor having 
an armature shaft. longittidinally disposed 
with respect to said frame and means in 
cluding. a bevel pinion on said ariaature. 
shaft and a bevel geari coaxial with and 
above said worm, and means under frietigrial 
control for. regulating the motion of the 
machine frame including a second drum. 
further to the rear of said frame than said 
first mentioned drum and rotating on a hori 
zontal axis and a flexible cable wound there 
on and extending during transverse eutting 
to a point behind the machine frame. 

13. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a bevel driving pinion 
upon the rear end of said shaft, a bevel gear. 
rotating on a vertical axis to the rear of said 
armature shaft and disposed above and 
meshing with said driving pinion, a cutter 
chain driving sprocket, a driving conneetion: 
between said bevel gear and said driving 
sprocket, and feeding mechanism for feed 
ing said machine bodily laterally along a 
mine face including a feed operating mem. 
her rotatable upon a transversely extending 
axis, a worm coaxial with and rotated by 
Said bevel gear, a transverse shaft carrying 
a worm wheel driven by said worn. and 
friction controlled driving connections be 
tween said shaft and said feed operating. 
member including a friction clutch coaxial 
with said warm, wheel. 

7 

14. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on an axis extending longituli 
nally of the machine, a bevel driving pinion 
upon the rear end of said shaft, a bevel gear 
rotating on a vertical axis to the rear of Sail 
armabare shaft and disposed above and 
meshing with said driving pinion, a cutter 
chain driving sprocket, a driving coaneetion 
between said bevel gear and said driving 
sprocket, and feeding mechanism for feed 
ing said machine bodily laterally along a 
mine face including a feed operating nea 
ber rotatable upon a transversely extending 
axis a wome coaxial with and rotated by 
said bevel gear, a transverse shaft carr 
ing a worm wheel driven by said worm, 
and firiction controlled driving connections 
between said shaft and said feed operating 
member including a second shaft parallel to 
said transverse: shaft and a friction clutch 
concentric with one of said shafts. 

15. Aroom and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on an axis; extending longitudi 
nally of the machine, a bevel drivingpinion 
upon the rear end of said shaft, a bevel gear 
rotating on a vertical axis to the rear of said 
animature shaft and disposed above and niesling with said driving pinion a cutter. 
chain driving sprocket, a driving conneetion 
between said bevel gear and said driving 
spocket and feeding mechanism for feed 
ing said machine bodily laterally along a 
mine face including a feed operating mem 
ber rotatable upon a transversely extending 
axis, a werm coaxial with and rotated by 
said bevel gear, a transverse: shaft carrying 
a worm, wheel driven by said worm, and 
friotion controlled driving connections be 
tween said shaft, and said feed operating 
member including a second shaft parallel to 
said transverse shaft and a friction clutch. 
concentric with said worm wheel carrying 
shaft. and controlling the driving of said 
second shaft by said first mentioned shaft. 

16, Aroom and pillar mining maehine in 
chading a motor having its armature shaft 
rotatable on, an: axis extending longiti 
nally of the machine, a bevel driving pinion 
upon the rear end of said shaft, a bevel gear 
rotating upon a vertical axis to; the rear of 
said armature shaft and disposed above and 
meshing with said driving pinion, a cutter 
chain driving sprocket, a driving connee 
tion, between said vertical shaft and said 
driving sprocket and feeding mechanism for 
feeding said machine bodily laterally along 
a mine face including a feed operating 
member rotatable upon a transversely cx 
tending axis. a worm coaxial with and ro 
tated by said bevel gear. a transverse shaft 
carrying a worm wheel driven by said worn. 
and friction controlled driving connections 
between said bevel gear and said feed oper 
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ating member including friction controlling 
mechanism coaxial with said worm wheel. 

17. A room and pillar mining machine 
including a motor having its armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a bevel driving 
pinion upon the rear end of said shaft, 
a bevel gear rotating upon a vertical 
axis to the rear of said armature shaft 
and disposed above and meshing with said 
driving pinion, a cutter chain driving 
sprocket, a driving connection between said 
vertical shaft and said driving sprocket and 
feeding mechanism for feeding said machine 
bodily laterally along a mine face including 
a feed operating member rotatable upon a 
transversely extending axis, a worm coaxial 
with and rotated by said bevel gear, a trans 
verse shaft carrying a worm wheel driven 
by said worm, and friction controlled driv 
ing connections between said bevel gear, and 
said feed operating member including a 
second shaft parallel to said transversé shaft 
and frictional controlling mechanism co 

ling all driving of the second mentioned 
transverse shaft. by said first mentioned 
transverse shaft. . . . . . . ; ; ; ; ; ; ; ; 

18. A room and pillar mining machine 
including a motor having its armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a bevel driving pin 
ion upon the rear end of said shaft, a bevel 
gear rotating upon avertical axis to the rear 
of said armature shaft and disposed above 
and meshing with said drivingpinion, a cut 
ter chain driving > sprocket, a driving connec 
tion between said bevel gear and said driv ing sprocket, and feeding mechanism for. 
feeding said machine bodily laterally along a 
mine face including a feed operating member 
Totatable upon a transversely extending axis, 
a worm coaxial with and rotated by said 
bevel gear, a transverse shaft carrying a 
worm wheel driven by said worm, a driving 
element on said: shaft, a friction clutch co 
axial with said last mentioned shaft, said 
driving element being intermediate said 
worm wheel and friction' clutch, and opera 
tive connections between said driving ele 
ment and said feed operating member. 

19. A room and pillar mining machine in 
cluding a motor having its armature shaft. 
rotatable on an axis; extending longitudi 
nally of the machine, a bevel driving pin 
ion upon the rear end of said shaft, a bevel 
gear rotating upon a vertical axis to the 
rear of said: armature shaft; and disposed 
above and meshing with said diying, pin 
ion, a cutter chain driving sprocket, a driv 
ing connection between said bevel gear and 
said driving sprocket, and feeding mecha 
nism for feeding said machine bodily later 
ally along a mine face including a feed 
operating member rotatable upon a trans 

axial with one of said shafts and control 
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versely extending axis, a worm coaxial with 
and rotated by said bevel gear, a trans 
verse shaft carrying a worm wheel driven 
by said worm, a driving element on said 
shaft, a friction clutch coaxial with said last 
mentioned shaft, said driving element be 
ing intermediate said worm wheel and fric 
tion clutch, operative connections between 
said driving element and said feed operat 
ing member, and means operative though 
Said friction clutch is loaded and said motor 
running to interrupt the driving of said feed 
operating member by said motor. 

20. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a bevel drivingpinion 
upon the rear end of said shaft, a bevel gear 
rotating upon a vertical axis to the rear of 
said armature shaft and disposed above and 
meshing with said driving pinion, a cutter 
chain driving sprocket, a driving connec 
tion between said bevel gear and said driv 
ing sprocket, mechanism for feeding said 
machine bodily laterally along the mine face 
including a feed operating member rotat 
able upon a transversely extending axis, a 
worn coaxial with and rotated by said 
bevel gear, a transverse shaft carrying a 
Worm wheel driven by said worm, and fric 
tion controlled driving connections between 
said shaft and said feed operating member 
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including a friction clutch coaxial with said 
worm wheel, and means including a flexible 
member, a rotatable member cooperating 
therewith, and a friction device for varying 
the resistance to rotation thereof in a paying 
out direction for controlling the angular po 
sitions of said machine during cutting. . . . 

21. A room, and pillar mining machine 
including a motor having its armature shaft 
rotatable on an axis extending longitudi - p. . a nally of the machine, a bevel drivingpinion 
upon the rear end of said shaft, a bevel gear. 
rotating on a vertical axis to the rear of 
Said armature shaft and disposed above and 
meshing with said driving pinion, a cutter 
chain driving sprocket, a driving connection 
between said bevel gear and said driving 
Sprocket, feeding mechanism for feeding 
said machine bodily laterally along the mine 
face including a feed operating member ro 
tatable upon a transversely extending axis, 
a worm coaxial with and rotated by said 
bevel gear, a transverse shaft carrying a 
worm wheel driven by said worm and fric 
tion controlled driving connection between 
said shaft and said feed operating member 
including a second shaft parallel to said 
transverse shaft, a driven element on said 
second transverse shaft, a driving element 
on said first transverse shaft and a friction 
clutch at the opposite side of said driving 
element with respect to said worm wheel on 
said first mentioned transverse shaft, and 

O 

105 

20 

30 



1,536,327 9) 

means including a flexible member, a ro- of orbital movement of said planetary gear 
tatable member cooperating therewith and ing to effect a change in the Speed produced: 
a friction device for varying the resistance 
to rotation thereof in a paying out direc 
tion for controlling the angular position of 
said machine during cutting. 

22. In a room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a cutter chain driving 
sprocket, driving means therefor, actuated 
by said motor including an element rotating 
on a vertical axis, said element on rotation 
carrying there with a worm, and means for 
feeding said machine including a flexible 
feeding member, a feed operating member 
cooperating there with and rotatable on a 
transverse axis, and means for driving the 
same at a plurality of predetermined speeds 
in one direction with said motor running in 
one direction including plural speed plane 
tary gearing fictionally controlled at either 
speed and driven by said worm. s 

23. In a room, and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a cutter chain driving 
sprocket, driving, means therefbr. actuated 
by said motor including an element rotat 
ing on a vertical axis and carrying there 
with a worm, and means for feeding said 
machine including a flexible feeding mem 
ber, a feed operating member cooperating 
therewith and rotatable on a transverse axis, 
and means for driving the same at a plus 
rality of predetermined speeds in one direc 
tion with said motor running in one direc 
tion including plural speed planetary gear 
ing frictionally controlled at either speed 
and driven by said worhn, and controlling 
means for said' gearing including an ele 
ment reciprocable in a direction perpen 
dicular to the plane of orbital movement of the planetary gearing to change the speed 
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24. In a room and pillar mining machine 

including a motor having an armature shaft 
rotatable on an axis extending, longitudi 
nally of the machine, a cutter chain driving 
sprocket, driving means therefor actuated by 
said motor including an element rotating. 
on a vertical axis and carrying there with a 
worm, and means for feeding said machine 
including a flexible feeding member, a feed 
operating member cooperating therewith 
and rotatable on a transverse axis, and 
means for driving the same at a plurality 
of predetermined speeds in one direction 
with said motor running in one direction including pluran speed planetary gearing 
fictionally controlled at either speed and 
driven by said worm, and controlling means 
for said planetary gearing including an ele 
ment reciprocable along the line perpendic 

G lar to the orbit and coincident with the axis 
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25. In a room and pillar mining machine 
including a motor having its arnhature shaft 
rotatable on an axis extending longitudi- 70 
nally of the machine, a catter chain driving 
sprocket, and driving means therefor includ 
ing a bevel pinion on said armature shaft, 
a bevel gear rotatable on a vertical axis and 
driven by said bevel pinion, a spur pinion 75 
coaxial with said bevel gear, a second spur 
gear rotating on a vertical axis, and op 
erative connections between said last men 
tioned spur gear and said cutter chain driv 
ing sprocket, and feeding means for said 80 
mining machine including a flexible feeding 
member, a feed operating member rotatable 
on a transverse axis and cooperating with 
said flexible feeding member, a worm ro 
tatable with one of said elements rotating 85 
on a vertical axis, and means driven by said 
worn for driving said feed operating mem 
ber at a plurality of predetermined speeds 
in one direction with said motor running: 
in one direction including a plural prede- 90 
termined speed planetary gearing fric 
tionally controlled at either speed and 
driven by said worm. 

26. In a room and pillar mining machine 
including a motor having its armature shaft 95 
rotatable on an axis extending longitudi 
nally of the machine, a cutter chain driving 
Sprocket and driving means therefor includ 
ing a bevel pinion on said armature shaft, 
a bevelgear rotatable on a vertical axis and 100 
driven by said bevel pinion, a spur gear co 
axial with said bevel gear, a second spur 
gear rotating on a vertical axis, and opera 
tive cofinections between said lastmentioned 
spur gear and said cutter chain driving 105 
sprocket, and feeding means for said mining 
machine including a flexible feeding mem. 
ber, a feed operating member rotatable on 
a transverse axis and cooperating with said 
flexible feeding member, a worm rotatable 110 
with one of said elements rotating on a ver 
tical axis, and means driven by said worm 
for driving said feed operating member at a 
plurality of predetermined speeds in one di 
rection, with said motor running in one di- lis 
rection including. plural predetermined 
speed planetary gearing frictionally con 
trolled at either speed, and controlling 
means for Said' gearing including an element 
reciprocable in a direction perpendicular to 2 
the plane of orbital movement of the plane 
tary gearing to change the speed produced 
thereby. 

27. In a room and pillar mining machine 
including a motor having its armature shaft 28 
rotatable on an axis extending longitudi 
nally of the machine, a cutter chain driving 
sproclet and driving means therefor includi 
ing a bevel pinion on said armature shaft, a 
level gear rotatable on a vertical axis and 30 
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driven by said bevel pinion, a spur gear co 
axial with said bevel gear, a second spur 
gear rotating on a vertical axis, and opera 
tive connections between said last men 
tioned spur gear and said cutter chain driv 
ing sprocket, feeding means for said mining 
machine including a flexible feeding member, 
a feed operating member rotatable. on a 
-transverse axis and cooperating with said 
flexible feeding member, a worm rotatable 
with one of said elements rotating on a ver 
tical axis, and means driven by said worm 
for driving said feed operating member at 
a plurality of predetermined speeds in one 
direction with said motor running in one 
direction including plural speed planetary 
gearing frictionally controlled at speeds, 
and controlling means for said planetary 
gearing including, an element reciprocable 
along the line perpendicular to the orbit and 
coincident with the axis of orbital move 
ment of said planetary gearing to effect a 
change in the speed produced. . . . . 

28. In a room and pillar mining machine 
including a motor having its armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a cutter-chain driving 
sprocket and driving means therefor includ 
a bevel gear rotatable on a vertical axis and 
driven by said bevel pinion, a spur gear co 
axial with said bevel gear, a second spur 
gear; rotating on a vertical axis, and opera 
tive connections between said last mentioned 
spur, gear, and said: cutter chain driving 
sprocket, and feeding means for said mining 
machine including a flexible feeding member, 
a feed operating member rotatable. On a 

: transverse: axis and cooperating with said 
flexible feeding member, a worm. rotatable 
with, one of said elements rotating on a ver 
tical axis, means driven by said worm and 
frictionally controlled at all speeds for driv 
ing said feed operating member at a plu 
rality of predetermined speeds in one direc 
tion with said motor, running in one direc 
tion, including, a worm wheel driven by said 
worm and rotating on a transversely extend 
ing axis, and mechanism for transmitting 
power from said wormwheel to said feed operating member including planetary gear 
ing including orbitally moving elements the 
axis of whose orbital moyement extends : transversely and is disposed further from 
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said armature shaft than the axis of rota 
tion of said worm wheel and said feed op 
erating member. 

29. A room and pillar mining machine in 
cluding a motor having an armatuxe shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 
shaft on which said gear is mounted and 
which is rotatable with said gear, a plural 
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ity of driving clements on said shaft, cut 
ting mechanism driven by one of said ele 
ments, and feeding mechanism operated by 
the other including a flexible feeding mem 
ber, a winding member cooperating there 
with and rotatable on a horizontal trans 
verse axis, and means actuated by said last 
mentioned driving element for rotating said 
winding member at a plurality of predeter 
mined speeds to cause the same to draw in 
said flexible feeding member at a plurality 
of speeds and under frictional control at 
each speed while Said motor runs in one di 
rection, said last mentioned means including 
friction mechanism having a horizontal 
axis. 

30. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
Said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 
shaft on which said gear is mounted and 
which is rotatable with said gear, a plu 
rality of driving elements on said shaft, cut 
ting mechanism driven by one of said ele 
ments, and feeding mechanism operated by 
the other including a flexible feeding mem 
ber, a winding member cooperating there 
with, and means actuated by said last men 
tioned driving element for rotating said 
winding member at a plurality of predeter 
mined speeds to cause the same to draw in 
said flexible feeding member at a plurality 
of speeds and under friction control at each 
speed while said motor runs in one direction 
including a multi-speed planetary gear re 
duction all of whose elements rotate on 
axes extending transversely of said frame. 

31. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis extending longitudinally 
of the machine, a driving pinion on said 
armature shaft, a gear meshing with said 
driving pinion and driven thereby, a shaft 
on which said gear is mounted and which is 
rotatable with said gear, a plurality of driv 
ing elements on said shaft, cutting mecha 
-nism driven by one of said elements, and 
feeding mechanism operated by the other 
including a flexible feeding member, a wind 
ing member cooperating therewith, and 
means actuated by said last mentioned driv 
ing element for causing said winding mem 
ber to draw in said flexible feeding member 
at a plurality of predetermined speeds and 
under frictional control at each speed while 
said motor runs in one direction including 
a multi-speed platentary gear reduction all 
of whose elements rotate on axes extending 
transversely of said frame and driving 
means therefor including an element actu 
ated by said last mentioned driving ele 
ment and rotating on an axis parallel to a 
line perpendicular to the axis of said shaft. 
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32. A room, and pillar; mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis extending longitudinally 
of the machine, a driving pinion on said, 
almature shaft, a gear meshing with said 
driving pinion, and driven thereby, a shaft 
on which said, gear is mounted and which 
is rotatable with said, gear, a plurality of 
driving elements on said shaft, cutting mech 
anism driven by one of said elements, and 
feeding mechanism operated by the other in 
cluding a flexible feeding member, a wind 
ing member cooperating therewith, and 
means actuated by said last mentioned driv 

; ing element for causing said winding mem 
ber to draw in said flexible feeding member 
at a plurality of predetermined speeds and 
under frictional control at each speed while 
said motor runs in one direction including a 
multi-speed, planetary gear: reduction, all of 
whose elements rotate on axes, extending 
transversely of said frame, and driving 
means, therefor including an element actu 
ated by said last mentioned driving element 
and rotating on an axis parallel to a line 
perpendicular to the axis of said shaft, and 
means for controlling the speed of drive of 
said, planetary, gear reduction including an 
element reciprocable in a direction, parallel 
to the axes of rotation of the elements of said 
planetary gearing and operative in different 
positions to effect different cooperation, be 
tween the elements of said gearing. 

38. A room and pillar. mining machine.in 
cluding a motors having an armature shaft 
rotatable,on an axis extending longitudinally 
of the, machine, a driving pinion on, said 
armature, shaft, a gear meshing with said 
driving pinion and driven thereby, a shaft 
on which said gear is mounted, and which 
is rotatable with said gear, a plurality of 
driving elements on said shaft, cutting mech 
anism, driven by one of said elements, and 
feeding mechanism operated by the other, 
including a flexible feeding member, a wind 
ing member cooperating there with, and 
means actuated by said last mentioned driv 
ing element for causing said winding mem 
ber to rotate at a plurality of predeter 
mined speeds in the same direction to draw: 
in said flexible feeding member at a plu 
rality of speeds and under frictional con 
trol at each speed while said motor runs. in 
one direction including a multi-speed plane 
tary gear: reduction all of whose elements 
rotate on, axes extending transversely of said 
frame, and means, for controlling the speed 
of drive of said: planetary gear, reduction 
including an element reciprocable, in a di 
rection parallel ta the axes of rotation of the 
elements of Said planetary gearing and oper 
ative in different positions to effect different 
cooperation between the elements of said 
gearing. 

84. A room, and pillar mining machine 

ill 

including a motor having an amature. 
shaft rotatable on an axis extending longi 
tudinally of the machine, a driving pinion 
on said armature shaft, a gear meshing with 
Said driving pinion and driven thereby, a 
shaft on which said gear is mounted which 
is rotatable with said gear, a worna and a 
driving pinion on said shaft each rigidly 
connected thereto, cutting mechanism driven 
by said last mentioned driving pinion, and 
feeding mechanism operated by said worm 
including a flexible feeding member, a wind 
ing member cooperating therewith, and 
means actuated by Said worm for causing 
Said winding member to draw in said flex 
ible feeding member at a plurality of pre 
determined speeds and under frictional con 
trol at each, speed while, said motor runs 
in one direction. 

35. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis, extending longitudi 
nally of the machine, a driving pinion on 
said al'mature shaft, a gear meshing with 
said driving pinion and driven, thereby, a 
shaft on which said gear is mounted, which 
is rotatable with said gear, a Worm and, a 
diving pinion on Said shaft, cutting mecha 
nism driven by said last mentipned driving 
pinipin, and feeding mechanism, operated 
by said, worn including a flexible feed 
ing member, a winding member cooperat 
ing there with, and means actuated by said 
Worm for causing said, winding member to 
rotate at a plurality of predetermined 
speeds in the same direction, to draw, in 
said flexible feeding member at a plurality 
of speeds and under frictional control, at 
each speed, while, said motor runs, in one 
direction ingluding a multi-speed planetary. 
gear reduction all of whose elements rotate 
on axes extending transversely, of said 
frame. 

86. A room and pillar mining machine 
including a motor having, an armature shaft 
rotatable on an axis extending longitudinal 
ly of the machine, a drivingpinion on said 
a 'nature. shaft, a gear meshing with said 
driving pinion and driven thereby, a shaft 
on which said gear is mounted which, is ro 
tatable with said, gear, a worm and a driv 
ing pinion on said shaft, cutting mechanism 
driven by said last mentioned driving 
pinion, and feeding mechanism, operated by 
said. Worm including a flexible.feeding mem. 
bel', a winding member cooperating there. 
with and means actuated by said worm for 
causing said winding member, to rotate at 
a plurality of predetermined speeds in the 
Sanne direction to draw, in said flexible feed 
ing member at a plurality of speeds and 
under frictional control at each speed while 
Said, motor runs in one direction including 
a multi-speed planetary geal' reduction all 
of whose elements rotate on axes, extending 
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transversely of said frame, and driving 
means therefor including a worm wheel 
actuated by said worm and rotating an 
element of said planetary gearing. 

37. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving pinion and driven thereby a 
shaft on which said gear is mounted which 
is rotatable with said gear, a worm and a 
driving pinion on said shaft, cutting mecha 
nism driven by said last mentioned driving 
pinion, and feeding mechanism peries by 
said worm including a flexible feeding 
member, a winding member cooperating 
therewith and means actuated by said worm 
for causing said winding member to rotate 
at a plurality of predetermined speeds in 
the same direction to draw in said flexible 
feeding member at a plurality of speeds and 
under frictional control at each speed while 
said motor runs in one direction including 

30 

40. 
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60 

a multi-speed planetary gear reductional 
of whose elements rotate on axes extending 
transversely of said frame, driving means 
therefor including a worm wheel actuated 
by said worm and rotating an element of 
said, planetary gearing; and means for cont 
trolling the cooperation of the elements of 
said planetary gearingto'effect a different 
speed of drive therethrough including a 
member reciprocable in a direction trans 
verse of said machine frame. . . 

38. A room aid pillarimining machine including a motörhaving'an armature shaft 
rótatable'ohanlaxis extending, longitudi inally of the inachiné; a drivingpinion on 
saidarnature shift, a gear meshing with 
said driving pinion and driven thereby, a 
shaft on which said gear is mounted and 
which is rotatable with said gear, a plural 
ity of driving elements on said shaft, cut 
ting mechanism including a bar rigidly pro 
jecting longitudinally from said frame dur 
ing cutting and a circulating cutter chain 
and driven by one of: said elements and 
feeding mechanism operated by the other of 
said elements including a flexible feeding 
member, a feed operating member cooperat 
ing therewith and rotating on a transverse 
axis, and means actuated by said last men 
tioned; driving element for causing said 
winding member' to draw in said flexible 
feeding member at a plurality of predeter 
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shaft on which said gear is mounted and 
which is rotatable with said gear, a plural 
ity of driving elements on said shaft, cut 
ting mechanism including a bar rigidly pro 
jecting longitudinally from said frame dur 
ing cutting and a circulating cutter chain 
and driven by one of said elements and feed 
ing mechanism operated by the other of said 
elements including a flexible feeding mem 
ber, a feed operating member cooperating 
there with and rotating on a tranversely ex 
tending axis, multi-predetermined-speed 
driving means therefor frictionally con 
trolled at each speed including a planetary 
gear reduction, and means for causing the 
elements thereof to cooperate differently to 
produce different predetermined driving 
speeds. 

40. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
Said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 
shaft; on which said gear is mounted and 
which is rotatable with said gear, a plural 
ity of driving elements on said shaft, cut 
ting mechanism including a bar rigidly pro 
jecting longitudinally from said frame dur 
ing cutting and a circulating cutter chain 
and driven by one of said elements and 
feeding mechanism operated by the other of 
said elements including a flexible feeding 
member, a feed operating member cooperat 
ing therewith and rotating on a transversely 
extending axis, multi-predetermined-speed 
driving means therefor:frictionally con 
trolled at each speed including a planetary 
gear reduction, and means for causing the 
elements thereof to cooperate differently to 
produce different predetermined driving 
speeds, said planetary gear reduction being 
so constructed and arranged that all of the 
elements thereof rotate on transversely ex 
tending axes. . . . . . . 

41. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 
shaft on which said gear is mounted and 
which is rotatable with said gear, a plural 
ity of driving elements fixed to said shaft, 
cutting mechanism driven by one of said 
elements, and machine feeding and guiding 

mined speeds and under frictional control mechanism including a plurality of flexible 
at each speed while said motor runs in one 
direction. . . . . . 

39. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 

feeding portions extending in opposite di 
rections from opposite ends of said machine 
frame during cutting across a face, means 
operated by the other of said driving ele 
ments including a feed operating member 
rotatable on a transverse axis and cooperat 
ing with one of said portions to effect move 
ment of the machine toward the end of said 
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portion remote from said machine, and 
means frictionally controlled at each speed 
for effecting rotation of said feed operati 
'ing member at a pluralitv of predetermined 

5 speeds and means for controlling the length 
of said other portion. 

42. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis extending longitudinal 

10 ly of the machine, a driving pinion on said 
armature shaft, a gear meshing with said 
driving pinion and driven thereby, a shaft 
on which said gear is mounted and which 
is rotatable with said gear, a plurality of 

15 driving elements fixed to said shaft, cutting 
techanism driven by one of said elements, 
and 'rachine feeding and guiding mecha inist including a plurality of flexible feed 
ing portions extending in opposite direc 

20 'tions fron opposite ends of said machine 
frame during clitting across a face, means 
operated by the other of said driving ele. 
herits including a feed operating member 
cooperating with one of said portions to ef 

25 fect movement of the machine toward the 
end of said portion remote from said ma 
'chine, and means frictionally controlled at 
each speed for effecting rotation of said feed 
operating ineliber at a plurality of prede 

30 termined speeds ind means for controlling 
the length of said other portion including 
a menibér rotatable on a horizontal axis aid 
cooperating with said lastinentioried por 
tion antil frictional controlling means con 

35 trolling the rate of rotation of said member. 
43. A room and pillar mining machine 

i1cluding a motor having an arnature shaft 
rtitatable on 'an axis extending longitudinal 
ly of the macline, a drivingpinion on said 

it armature shaft, a geai meshing with said 
thriving pinion and driven thereby, a shaft 
in which said gear is mounted and which 
is rotatable vith said gear, a plurality of 
driving elements rigid on said shaft, cutting 

15 mechanism driven by one of said elements, 
feeding mechanism operated by the other 
includihg a flexible feeding portion, a wind 
ing member cooperating there with, and 
means actuated by said last mentioned driv 

0 ing element for causing said winding mem 

5 

lier to draw in said flexible feeding member 
at a plurality of predetermined speeds and 
turder frictional control at each speed while 
said motor runs in one direction, and fric 
tionally controlled means for controlling the 
angle of said machine relative to a working 
face including a second flexible feeding por 
tion and a fictionally controlled rotatable 
element cooperating there with. - 

44. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on an axis extending longitudinally 

(55 

of the machine, a driving pinion on said 
armature shaft, a gear meshing with said 
driving pinion and driven thereby, a shaft 

'Tis 

on which said gear is hounted and which 
is rotatable with said gear, a plurality of 
driving elements on said shaft, cutting 
mechanism driven by one of said elements, 
feeding mechanism operated by the other 
including a flexible feeding portion, a wind 
ing member cooperating therewith, and 
means actuated by said last mentioned, driv ing element for causing said winding men 
ber to draw in said flexible feeding fiember 
at a plurality of predetermined speeds'and 
under frictional control at each speed while 
said motor ruins in one direction including a multi-speed planetáry gear reduction all 
of whose elements rotate on axes extending transversely of said frame, 'frictionally-coh 
trolled means for controlling the 'aigle of 
said i\achine relative to a working face in cluding a 'Second flexible feeding pertion 
and a frictionally controlled rotatable ele 
ment coopérating there with. . . . . . 

'45. A roon and pillar mining machihe 
including a motor havigaharmature shaft 
rotatable on an axis extending longitudi nally of the machine, a drivingpinioh on 
said armature shaft, a gear lieshing, with said driving pinion irid driven thereby, a 
shaft on which said gear is thouited and 
which is rotatable with said gear, a plu 
rality of driving eleirients on said shaft, 
cutting mechanism driveri by orie of said 
eleiflents, feeding mechaism operated by 
the otherificltiding a flexible feedifig por 
tion, a wifieding méliber coöperating there 
with, and means actuated by said last men 
tioned driving elerient for causing said winding member to rotatest a plurity of 
predetermined speeds to draw in said flexi 
lile feeding member at a pltirility of speeds 
and thcler frictional control at each speed 
while said motor runs in 'one direction in cluding a multi-speed planetary gear reduc 
tidih all of whose elements rotate on axes extending transversely of said frame, and 
driving miéans therefor including an element 
actuated by said last thentioned driving ele niefit and rotating 'oh an axis parallel to a 
line perpendicular to the axis of said shaft, 
and frictionally controlled means for con 
trolling the angle of said machine relative 
to a working face including a second flexi 
ble feeding portion, and a frictionally con 
trolled rotatable element cooperating there 
with. 
46. A room and pillar mihing machine in cluding a motor having an airlattire shaft 

rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving pinion and driven thereby, a 
shaft on which said gear is mounted and 
which is rotatable with said gear, a plurality 
of driving elements on said shaft, cutting 
mechanism driven by one of said elements, 
feeding mechanism operated by the other 
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including a flexible feeding portion, a wind 
ing member cooperating there with and 
means actuated by said last mentioned driv 
ing element for causing said winding mem 
ber to rotate at a plurality of predetermined 
speeds in one direction to draw in said flexi 
ble feeding member at a plurality of speeds 
and under frictional control at each speed 
while said motor runs in one direction in 
cluding a multi-speed planetary gear reduc 
tion all of whose elements rotate on axes ex 
tending transversely of said frame and driv 
ing means therefor including an element ac 
tuated by said last mentioned driving ele 
ment and rotating on an axis parallel to a 
line perpendicular to the axis of Said shaft, 
and means for controlling the speed of drive 
of said planetary gear reduction including 
an element reciprocable in a direction paral 
lel to the axes of rotation of the elements of 
said planetary gearing and operative in dif 
ferent positions to effect different coopera 
tion between the elements of said gearing, 
and frictionally controlled means for con 
trolling the angle of said machine relative 
to a working face including a second flexible feeding portion and a frictionally controlled 
rotatable element cooperating therewith. 

30 

35 

: 47. A room and pillar mining machine in 
cluding a motor. having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said. armature shaft, a gear meshing with 
said drivingpinion and driven: thereby, a 
shafton which said gear, is mounted and 
which is rotatable with said gear, a plurality 

: of driving elements on said shaft, cutting 

40 

mechanism driven by one of said elements, feeding mechanism operated by the otherin cluding a flexible feeding portion, a winding 
member cooperating therewith and means 
actuated by said last mentioned driving ele 
ment for causing said winding member to 

60 

rotate at a plurality of predetermined speeds 
in one direction to draw in said flexible feed 
ing member at a plurality of speeds and un 
der frictional control at each speed while 
said motor runs in one direction including a 
multi-speed planetary, gear reduction all of 
whose elements rotate on axes extending 
transversely of said frame, and means for 
controlling the speed of drive of said plane 
tary gear reduction including an element re 
ciprocable in a direction parallel to the axes 
of rotation of the elements of said planetary 
gearing and operative in different positions 
to effect different cooperation between the 
elements of said gearing, and frictionally 
controlled means for controlling the angle 
of said luachine relative to a working face 
including a second flexible feeding portion 
and a frictionally controlled rotatable ele 
ment cooperating there with. 

48. A room and pillar mining machine in 
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cluding a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion there 
on, a gear driven thereby, a shaft supporting 
and driven by said gear, a worm rigidly 
mounted on said shaft adjacent said gear, a 
driving pinion on said shaft at the opposite 
side of said worm from said gear, cutting 
mechanism including a cutter bar extending 
during cutting longitudinally of said frame 
and carrying a circulating cutter chain, a 
cutter chain driving sprocket and operative 
connections between said sprocket and said 
second mentioned driving pinion, and mech 
anism for feeding said machine laterally 
during cutting including a flexible feeding 
member, a feed operating member cooperat 
ing there with, and driving mechanism, for said feed operating member including driv 
ing gear operative to effect rotation thereof 
at a plurality of predetermined speeds and 
including at each of such speeds frictional 
means for limiting the power transmissible. 

49. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitu 
dinally of the machine, a driving pinion 
thereon, a shaft disposed in a common plane 
with said first mentioned shaft, a gear on 
pinion and effecting rotation of said second 
mentioned shaft, a worm, rigidly, fixed on 
said shaft adjacent said gear, a driving 
pinion on said shaft at the opposite side of 
said worm from said, gear, cutting mech 
anism including a cutter bar extending dur 
ing cutting longitudinally, of said frame and 
carrying a circulating cutter chain, a cutter 
chain driving sprocket and operative con 
nections between said sprocket and said sec 
ond mentioned driving pinion, and mech 
anism for feeding said machine laterally 
during cutting including a flexible feeding 
member, a feed operating member cooperat 
ing therewith, and plural speed driving 
mechanism therefor driven by said, worm 
and providing a plurality of predetermined 
speeds at each of which it is frictionally con 
trolled. . . 

50. A room, and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitu 
dinally of the machine, a driving pinion 
thereon, a gear driven thereby, a shaft sup 
porting and driven by said gear, a. worm on 
said shaft adjacent said gear, a driving 
pion on said shaft. at the opposite side of 
said worm from said gear, cutting mech 
anism including a cutter bar extending dur 
ing cutting longitudinally of Said frame 
and carrying a circulating cutter chain, a 
cutter chain driving sprocket and operative 
connections between said sprocket and said 
second mentioned driving pinion, and mech 
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anism for feeding said machine laterally 
during cutting including a flexible feeding 
member, a feed operating member cooperat 
ing therewith and rotatable on a transverse 
axis, and driving mechanism for said feed 
operating member including driving gear 
ing operative to effect rotation: thereof at 
a plurality of predetermined speeds and in 
cluding at each of such speeds frictional 
means for limiting the power transmissible. 

51. A room and pillar mining machine in 
cluding a motor having an armature shaft 
rotatable on-an axis extending longitudi 
nally of the machine, a driving pinion there 
on, a gear driven thereby, a shaft support 
ing and driven by said gear, a Worm on said 
shaft adjacent said gear, a driving pinion 
on said shaft at the opposite side of said 
worm from said gear, cutting mechanism in 
cluding a cutter bar extending during cut 
ting longitudinally of said frame and carry 
ing a circulating cutter chain, a cutter chain 
driving sprocket and operative connections 
between saidisprocket and said second men 
tioned driving pinion, and mechanism for 
feeding said machine: laterally during cut 
ting including a flexible feeding member, 
a feed operating member cooperating there 
with and rotatable on a transverse axis, and 
driving mechanism for said feed operating 
member including driving gearing operative 
to effect rotation thereof at: a plurality of 
predetermined speeds and including at each 
of such speeds frictional means for limit 
ing the power transmissible. . . . . . . . . . 

52. A room and pillar mining's machine 
including a motor having an armature shaft 
rotatables on: an: axis extending longitudi 
nally of the machine; a drivingpinion there 
orial geai driven thereby, a shaft support 
ing and driven by said gear, a worm on 
said shaft adjacent said gear, a driving pin 
ion ionisaid shaft at the opposite side of 
saidi worm from said gear, cutting mech 
anism including a cutter bar extending dur 
ing cutting longitudinally of said frame and 
carrying a circulating cutter chain, a cutter 
chain driving sprocket and operative con 
nections between said sprocket and said see 
ond mentioned driving pinion, and mech 
anism: for feeding said machine laterally 
during cutting including a flexible feed 
ing member, a feed operating member co 
operating there with and rotatable on a 
transverse asis, and driving mechanism for 
said feed operating member including driv 
ing gearing including planetary gearing and 
operative to effect rotation hereof at a plu 
rality of predetermined speeds and includ 
ing at each of such speeds frictional means 
for limiting the power transmissible, said 
feed operating member rotating on a trans 
versely extending axis disposed in front of 
and parallel to the axis about which the 

5 

orbital movement of said planetary gearing 
takes place. . . 

53. A room and pillar mining machine 
including a motor having an armature 
shaft rotatable on an axis extending longi 
tudinally of the machine, a drivingpinion 
thereon, a gear driven thereby, a shaft sup 
porting and driven by said gear, a worm 
on said shaft, adjacent said gear, a driving 
pinion on said shaft at the opposite side of 
said worm, from said gear, cutting mecha 
nism including a cutter bar extending dur 
ing cutting longitudinally of said frame 
and carrying a circulating cutter chain, a 
cutter chain driving sprocket and operative 
connections between said sprocket and said 
second mentioned driving pinion, and 
mechanism for feeding said machine later 
ally during cutting including a flexible 
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feeding member, a feed operating member 
cooperating therewith and rotatable on a 
transverse axis, and driving mechanism for 
said feed operating member including driv 
ing gearing including planetary gearing 
and operative to effect rotation thereof at 
a plurality of predetermined speeds and in 
cluding at each of such 'speeds frictional 
means for limiting the power transmissible, 
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said feed operating member rotating on: a 
transversely extending axis disposed inter; 
mediate the axis of orbital rotation of said 
planetary gearing and ... said, armature 
pinion. . . . . . . . . ; (39tfi fi : :: 
, 54. A room, and 

3. 

pillar mining machine 

i: 

95 

including a motor, having an armature 
shaft rotatable on an: axis extending longi 
tudinally of the machine, a driving pinion 
thereon, a gear driven thereby, a shaft sup 
porting and driven by said gear, a worm 
rigidly mounted on said shaft adjacent 
said gear, a driving pinion on said shaft 
at the opposite side of said worm fron: said 
gear, cutting mechanism including a cut 
ter bar extending during cutting longitudi 
nally of said frame and carrying a circu 
lating cutter chain, a cutter chain driving 
sprocket and operative corinections between 
said sprocket and said second mentioned 
driving pinion, and means for effecting 
feeding of said mining machine and con 
trolling the angle thereof to the face; dur 
ing cutting across a face including a plu 
rality of flexible feeding portions extend 
ing in opposite directions from the oppo 
site ends to said frame during cutting 
across a face, a feed operating member co 
operating with the forwardly is extending 
portion, driving mechanism for said feed 
operating member including a driving 
gearing operative to effect rotation thereof 
at a plurality of predetermined speeds and 
including at each of said speeds frictional 
means for limiting the power transmissible 
and a rotatable member rotating on a hori 
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Zontal axis and arranged adjacent the rear 
end of said machine and cooperating with 
the rearwardly extending flexible portion 
and provided with frictional, controlling 
leaS. 
55. A room and pillar mining machine 

including a motor having an armature 
shaft rotatable on an axis extending longi 
tudinally of the machine, a driving pinion 
thereon, a gear driven thereby, a shaft sup 
porting and driven by, said gear, a worm 
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25 

on said: shaft adjacent. Said gear, a driving 
pinion on said shaft at the opposite side 
of. said worm from said: gear, cutting 
mechanism, including: a cutter bar. extend 
ing during cutting longitudinally, of: said 
frame. and carrying. a circulating cutter 
chain, a cutter chain driving sprocket and 
operative: connections between said sprocket 
and said, second mentioned driving pin 
ion, and means for effecting feeding of 
said mining. machine and, controlling the 
angles thereof; to the face during cutting 
across a face; including: a plurality of flexi 
ble feeding poet A ions: extending in opposite 
directions from the opposite ends of said 
frame, during cutting across, a face, a 
feed operating member cooperating with 
the forwardly: extending portion, driving 

30 mechanism for said feed operating mem: s: ber including driving gearing; including 
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planetary gearing and operative to effect 
rotation thereof at a plurality of predeter 
mined speeds; and including at each of said 
speeds: frictional meanse for limiting: the 

wer transmissible, and a rotatable mem 
errotating: on, a horizontal axis, and art 
ranged adjacent the rear ends of said: mas 
chine and cooperating with the rearwardly 
extending flexible portion, and provided 
with frictional controlling means, said feed 
operating member; rotating on a trans 
versely extending: axis, disposed in front 
of and parallel to the axis about which the 
orbital movement of said planetary gearing 
takes place. . . . . . . . . . - 

56: A room and pillal mining machine-in 
cluding a motor having an armature shaft 
rotatable on an axis, extending longitudinal 
ly of the machine, a drivingpinion thereon, 
a gear driven thereby, a shaft supporting 

5 5 

and driven by said gear; a worm, on said 
shaft adjacent said gear; a driving pinion on 
saidishaft at the opposite side of saidworm 
from: said, gear, cutting mechanisna includ 
ing a cutter bar extending during cutting 

60 

longitudinally of said frame; and carrying a 
circulating cutter; chain, a cutter chain driv 
ing sprocket and operative connections: be 
tween said sprocket, and said, second men 
tioned driving ?pinion and means for effect 
ing feeding of said mining machine and con 
trolling the angle thereof; to the face during 
cutting across a face, including a plurality. 
of flexible feeding portions extending in op 
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posite directions, from the opposite ends of 
said frame during cutting across a face, a 
feed operating member cooperating with the 
forwardly extending portion, driving mechai 
nism for said feed operating member includ: 
ing driving gearing including planetary 
gearing and operative to effect rotation 
thereof at: a plurality of predetermined 
speeds: and including at each of said speeds 
frictional means. for limiting the power 
transmissible, and a rotatable member ro 
tating on a horizontal axis and arranged 
adjacent the rear end of said machine 
and cooperating with the rearwardly ex 
tending flexible: portions and, provided with 
frictional controlling means, said feed oper 
ating member, rotating on a transversely ex 
tending axis disposed intermediate the axis 
of orbital rotation of said planetary gear 
ing and said armature shaft. . . . 

57. Ihia: room and pillar mining machine, 
a machines frame having a cutter bar pro 
jecting therefrom longitudinally, a cutter 
chain on said bar, a motor on said; frame, 
driving means for said chain actuated by 
said motor, and means for feeding said 'ma 
chine to sump' saidbar into a working face 
including a flexible feeding member adapted 
to be placed under tensioni during sumping, 
a feeds operating member cooperating there 
with, and actuating means for said feed op: 
erating member effective to rotate the same 
at either of two predetermined; speeds; and 
frictionally controlled at eithere speed said 
means including epicyclic: gearing compris: 
ing elements cooperating differently during 
drive at said two predetermined speeds. 

58: Acroom, and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on: an axis extending longitudio 
nally of the machine, a bevel drivingpinion 
upon the rear end of the shaft, a vertical 
shaft arranged to the rear of said garmature 
shaft and carrying a bevel gear: adjacentithe 
upper ends thereof meshing with said driv 
ing-pinion, a cutter chain; driving sprocket 
driving; connections betweeny said vertical 
shaft and; said cutter chain driving sprocket 
and mechanism driven by said: motor, for 
feeding said machine bodily laterally, along 
a mine face during cutting including a feed 
operating members; rotatable. upon, a hori 
zontal axis, and actuating means therefor in 
cluding a worm rotatable. upon a vertical 
axis, a worm wheel driven thereby and a 
friction clutch between said worm wheel and 
said feed operating member. . . . . . 

59. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable, on an axis extending longitudinal 
ly of the machine, a bevel driving pinion 
upon ther rear ends of said shaft, a vertical 
shaft, arranged at the rear of said armature 
shaft and carrying...a bevel gear adjacent the 
upper end thereof meshing with said driv 
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ing pinion, a cutter chain drivingsprocket, 
driving connections between said vertical 
shaft and said driving sprocket, and feeding 
mechanism for feeding said machine bodily 

5 laterally along a mine face during cutting 
including a feed operating member rotatable 
upon a transverse axis and actuating means 
therefor operative to effect drive thereof at 
a plurality of speeds including worn gear 
ing including driving and driven elements 
and friction clutch means coaxial with the 
latter. 

60. A room and pillar mining machine in 
cluding a motor having an amature shaft 
rotatable upon an axis extending longitudi 
nally of the machine, a bevel driving pinion 
upon the rear end of said shaft, a vertical 
shaft arranged to the rear of said armature 
shaft and carrying a bevel gear adjacent the 
upper end thereof and meshing with said 
driving pinion, a cutter chain driving sprock 
et and driving connections between said ver 
tical shaft and said driving sprocket, and 
feeding mechanism for feeding said machine 
bodily laterally along a mine face during 
cutting including a feed E. member 
rotatable upon a transversely extending axis 
and actuating means therefor including a 
-worm rotatable upon a vertical axis, a worm 

30, wheel rotatable upon a transversely extend 
ing axis and friction clutch means coaxial 
with said worm wheel. ' - . 

61. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotatable on an axis extending longitudinal 
ly of the machine, a bevel driving pinion 
upon the rear end of said shaft, a vertical 
shaft arranged to the rear of said armature 
shaft and carrying a bevel gear adjacent the 
upper end thereof meshing with said driv 
ingpinion, a cutter chain driving sprocket, 
a driving gear therefor coaxial therewith, a 
driving connection between said vertical 
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shaft and said driving gear, and feeding 
mechanism for feeding said machine bodily 
laterally along a mine face during cutting 
including a feed operating member rotatable 
upon a horizontal axis lying in a line whose 
projection vertically cuts said driving gear 
and actuating means therefor including a 
worm rotatable upon a vertical axis, a worm 
wheel rotatable upon a horizontal transverse 
axis whose projection vertically also cuts 
said driving gear, and friction clutch meh 
anism coaxial with said worm wheel. 

62. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rotating on an axis extending longitudinally 
of the machine, cutting mechanism including 
a cutter chain driving sprocket, a driving 
gear therefor coaxial therewith, feeding 
mechanism for feeding said machine bodily 
laterally along a nine face including a feed 
operating member and driving lechanism 
therefoi inciutting a worn rotating upon a 

5 
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vertical axis and in a direction opposite to 
the direction of rotation of Said driving 
gear, a worm wheel driven by said worm and 
a friction clutch coaxial with said Worm 
wheel. 

63. A room and pillar mining machine 
including a motor having its armature shaft 
rotatable on an axis extending longitudinal 
ly of the machine, a bevel driving pinion on 
the rear end of said shaft, a vertical shaft 
arranged to the rear of said armature shaft 
and carrying a bevel gear adjacent the up 
per end meshing with said winding pinion, 

cutter chain driving sprocket, a driving 
connection between said vertical shaft and 
said driving sprocket, and feeding mecha 
nism for feeding said machine bodily lat 
erally along the mine face during cutting in 
cluding a feed operating member and actu 
ating means therefor operative to actuate 
the same at a plurality of predetermined 
speeds and frictionally controlled at each 
of said predetermined speeds including a 
worm rotatable upon a vertical axis. 

64. A room and pillar mining machine in 
cluding a motor having its armature shaft 
rota table on an axis extending longitudinal 
ly of the machine, a bevel drivingpinion on 
the rear end of said shaft, a vertical shaft 
arranged to the rear of said armature shaft. 
and carrying a bevel gear adjacent the up 
per end meshing with said driving, pinion, 
a cutter chain driving sprocket, a driving 
connection between said vertical shaft. and 
said driving sprocket, and mechanism for 
feeding said machine bodily laterally, along. 
the mine face during cutting including. a . 
feed operating member rotatable upon a 
horizontal axis, and actuating means there...i. 
for including a worm rotatable upon a vertil 
cal axis, a worm wheel driven thereby, and 
friction clutch means coaxial with said 
worm wheel. . . . . . . . 

65. A room and pillar mining machine in- . . 
cluding a motor having its armature shaft. 
rotatable on an axis extending longitudinal 
ly of the machine, a bevel drivingpinion on 
the rear end of said shaft, a vertical shaft. 
arranged to the rear of said armature shaft 
and carrying a bevel gear adjacent the up 
per end meshing with said driving pinion, a . 
cutter chain driving sprocket, a driving con 
nection between said vertical shaft and said 
driving sprocket, and feeding mechanism 
for feeding said machine bodily laterally 
along the mine face during cutting includ 
ing a feed operating member rotatable upon 
a transverse axis and actuating means there 
for including a worm rotatable upon a ver 
tical axis, a worm wheel rotatable upon an 
axis parallel to said transverse axis, and 
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friction clutch mechanism coaxial with said 
worm wheel. 

66. A room and pillar mining machine in 
cluding a motor having its armature shaft ' 
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rotatable on an axis extending longitudinal 
ly of the machine, a bevel driving pinion, 
upon the rear end of said shaft, a vertical 
shaft arranged to the rear of said armature 
shaft and carrying a bevel gear adjacent the 
upper end thereof meshing with said driv 
ing pinion, a cutter chain driving sprocket, 
a driving connection between said vertical 
shaft and said driving sprocket, and mech 
anism driven by said motor for feeding said 
machine bodily laterally along the mine face 
during cutting including a feed operating. 
member and actuating means therefor in 
cluding a worm rotatable upon a vertical 
axis, a worm wheel driven thereby and ro 
tatable upon an axis parallel to the axis of 
rotation of said feed operating member, and 
friction clutch mechanism coaxial with said 
worm wheel. 

67. A room and pillar mining machine 
including a motor having its armature shaft. 
rotating on an axis extending longitudinally 
of the machine, cutting mechanism in 
cluding a cutter chain driving sprocket, a 
driving gear therefor coaxial therewith, 
and mechanism driven by said motor for 
feeding said machine bodily laterally along 
the mine face including a feed operating 
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feed operating; member, and, means for 66 effecting rotation, thereof at a plurality of 
predetermined speeds frictionally controlled, 
at each of said speeds. 

70. A room and pillar mining machine, 
including a motor having its armatureshaft 70 
rotatable, on an axis, extending longitudi 
nally of the machine, cutting mechanism, including. a cutter, chain driving sprocket, 
a driving gear therefor coaxial there with, 
feeding mechanism for feeding said machine 75 
bodily laterally along the mine face at a 
plurality. of friction controlled... prede 
termined speeds including, a feed operating 
member, a worm.yyheel,...planetary driving 
connections coaxial with saidworm wheel 80 
between said.worm wheel and said operat 
ing member, and clutch mechanism includ: 
ing, a member, reciprocable, axially of said: 
worm wheel and planetary,driving connec: 
tions, and means for actuating said, cutter. 85 chain sprocket driving, gear, and said worm. 
wheel by poyer 8. rom, sai motor including. 
a driving E. on said, armature, shaft, 

member and driving mechanism thereforin, cluding a worm rotatable upon a vertical 
axis and in a direction opposite to the direc 
tion of rotation of Said driving gear, a . 
worm wheel driven by said worm, and fric 
tion clutch mechanism coaxial with said 
worm wheel. 

68. A room, and pillarmining, machine. 
including a motor having its armatire shaft 
rotating on an axis extending longitudinally. 
of the machine, cutting mechanism includ 
ing a cutter chain driving sprocket, a driv 
ing gear, therefor coaxial therewith, and 
mechanism, driven by said motor for feed 

a gearineshing.herewith and driyen there. as E", E. 90 
gear is fixedia. Worm.9n said shaft engaging . saidworm. Wheeland pinion saidshift. engaging said, quter, chaindriying sprocket. 
driving gear, said, worm being between , 
the gear and pinipa, Qn said shaft. 95 

1. A room and pillarmining machine, 
including a motorhaving its armature shaft 
rotatable...n, an axis, extending-longitudii, 
nally of the machine, cutting mechanism, including, a gutterchain drivingsprocket, 100 
a driving geartherefor-coaxial therewith, 
feeding neghanism for feeding said.ma 

ing said machine bodily laterally along the 
mine face including a feed operating nem 
ber, rotating on a transverse axis and driv- d . . . . . . . . . 

orbitally...moying, gears mesh, frictional con: 110 ing, mechanism therefor including, a yorm 
rotatable upon a vertical axis and in a direc 
tion opposite to the direction of rotation of said driving gear, a Wormwheel rotating on 
al parallel transverse axis driven by said 
worm, and friction, clutch mechanism co axial with said worm wheel. 

69. A room and pillar mining. machine. 
slidable upon its bottom including a motor 
having alongitudinally extending arma: 
ture shaft, a drivingpinion carried thereby, 
a shaft carrying a gear driven by said driv 
ing pinion and also carrying and rotating, 
there with in fixed angular relation thereto, 
a worm and a driving pinion, cutting mech 
anism including a cutter chain driving 
sprocket driven by said last mentioned driv 
ing pinion, and feeding mechanism includ 
tag a worm wheel driven by said Worm, a 

wheel, and planetary ES5 
ing member inc 

chine bodily laterally along a mine, face. 
including a feed operating peinber, a Worm, 

etary driying connections, 105 
between said wormwheel and said gpeat 

g. including a plurality of orbit. ally moving ges, and pitiy of 
mutually coaxial gears...with which said ... 
trolling, means...operatiye irrespective of, 
the mode of cooperation of said planetary. 
driving connections to interrupt, the drive, 
on. Overload, and, means. for, rotating, said 
cutter chain, y:SEE, driying gear, 15 and said Wormwheelby, poye.from said . motor including...a drivingpinion on, said, 
armature, shaft, a gear meshing theyewith . and driven thereby, a shaft, on which said 
lastmentioned gear is fixed, a worm on said 12 
shaft engaging said worn-wheel and a pin 
idf.pn said, Ef engaging, said cutter chain. drivingsprocket, driying gear, 

72. In a mining mechanism, a frame 
carrying, in rigid relation. thereto. during 125 
cutting a longitidinally projecting, cutter... 
bar, amotor on said frame, a cutterchain..., carried by said cutter bar, chain, driving. 
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means operatively connected with said 
motor, and means for effecting movement of 
said frame at a predetermined cutting speed 
and at a predetermined higher speed fric 
tionally controlled at either speed and in 
cluding flexible feeding means, guiding 
means therefor, winding means rotating on 
a transverse axis on said frame and cooper 
ating with said flexible feeding means, and 
friction controlled driving connection be 
tween the same and said motor including a 
transversely extending shaft operatively 
connected with said winding means during 
operation of the latter and planetary gear 
ing coaxial there with. 

73. In a mining mechanism, a frame car 
rying in rigid relation thereto a longitudi 
nally projecting cutter bar, a motor on said 
frame, a cutter chain carried by said cutter 
bar, chain driving means operatively con 
nected with said motor, and means for effect 
ing movement of said frame at a predeter 
mined cutting speed and at a predeter. 
mined higher speed frictionally controlled 
at either speed and including flexible feed 
ing means, guiding means therefor, winding 
means rotating on a transverse axls on said 
frame and cooperating with said flexible 
feeding means, and friction controlled driv 
ing connections between the same and said motor including a transversely extending 
shaft operatively connected with said wind 
ing means during operation of the latter 
and planetary gearing coaxial therewith and 
comprising a plurality of sun gears and a 

. . . . . . . . . . plurality of planet gears. ' 
74. In a mining mechanism, a frame car 

rying in rigid relation thereto a longitudi 
nally projecting cutter bar, a motor on said 
bar, chain driving means operatively con 
nected with said motor, and means for ef 
fecting movement of said frame at a prede 
termined higher speed frictionally con 
trolled at either speed and including flexible 
feeding means, guiding means therefor, 
winding means rotating on a transverse axis 
on said frame and cooperating with said flex 
ible feeding means, and friction controlled 
driving connections between the same and 
said motor including a transversely extending 
shaft operatively connected with said wind ing means during operation of the latter 
and planetary gearing coaxial therewith 
and comprising a plurality of orbitally mov 
ing gears and a plurality of mutually co 
axial gears with which said orbitally mov 
ing gears cooperate. 

75. In a mining machine, a frame carry 
ing in rigid relation thereto during cutting 
movement of said machine in a direction 
parallel to a working face a longitudinally 
projecting cutter bar, a motor on said frame, 

termined cutting speed and at a prede 

a cutter chain carried by said cutter bar, 
chain driving means operatively connected 
with said motor, and means for effecting 
movement of said frame at a predetermined 
cutting speed and at a predetermined higher 
speed and under frictional control at each 
speed including a flexible feeding means, 
guiding means therefor, winding means co 
operating with said flexible feeding means 
and rotatable on a transversely extending 
horizontal axis, and friction controlled driv 

9. 
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70 

ing connections between the same and said 
motor. 

76. In a mining machine, a frame carry 
ing in rigid relation thereto during move 
ment of said machine in a direction parallel 
to a working face a projecting cutter bar, 
a motor on said frame, a cutter chain car 
ried by said cutter bar, chain driving means 
operatively connected with said motor, and 
means for effecting movement of said frame 
at a predetermined cutting speed and at a 
predetermined higher speed under frictional 
control at each speed including a flexible 
feeding member, guiding means therefor, 
winding means rotating on a transverse axis 
on said frame, and cooperating with said 
flexible feeding means, and friction con 
and said motor including a transversely ex 
tending 'shaft operatively connected with 
said winding means during operation of the 

. . . . . ; ; ; ; ; ; ; ; ; . . . . . . . . . latter: 77. In a mining machiné, a frame car 
rying in rigid relation thereto during move: 

I ment of said machine in a direction parallel 
to a working face a projecting cutter bar, a 
motor on said frame a cutter chain carried. by said cutterbal chain driving means op 

frame, a cutter chain carried by said cutter eratively connected'With said motor, and 
means for effecting movement of said frame at a predetermined cutting speed and at a 
predetermined higher speed under.frictional 
control at each speed including a flexible 
feeding means, guiding means therefor, 
winding means cooperating with said flexi 
ble feeding means, and friction controlled 
driving connections between the same and 
said motor including an orbitally moving 
gear, means for determining the movement 
of said gear and a gear meshing there with 
and operatively connected to said winding 
means. 

78. In a mining machine, a frame carry 
ing in rigid relation thereto during movement 
of said machine in a direction parallel to a 
working face a projecting cutter bar, a mo 
tor on said frame, a cutter chain carried by 
said cutter bar, chain driving means oper 
atively connected with said motor, and 
means for effecting movement of said frame 
at a predetermined cutting speed and at a 
predetermined higher speed under frictional 
control at each speed including a flexible 

80 

90 

trolled driving connections between the same 
95 

00 

105 

110 

5 

20 

25 



29s 

feeding, means; guiding; means, therefor, 
Winding means, rotating on a transverse. 
axis, on said frame, and spring with 
Said, flexible...feeding means, and friction 
controlled, driving connections between the 
same and said motor-including, a transverse 
ly extending, shaft, operatively. connected, .. 
with said, winding, means, during operation: 
of the latter, and driving means, for said 
transverse shaft including a gear, whose axis, 
trayerses...an prbit, about the axis of said, 
shaft, means for determining the movement. 
of said gear and a gear coaxial with said, 
shaft and rotating the same, during feeding 
at the cutting, speed. 

79. In a mining machine, a frame carry 
ing, in rigid relation thereto during move 
ment of said machine in a direction parallel 
to a working face, a projecting cutter bar, a 
motor on said frame, a cutterchain carried. 
by said cutterbal, chain driving means-op 
eratively connected, with said motor, and 
means for-effecting movement.ofsaid frame, at a predetermined cutting speed, and at in 
predetermined higher, speed under fric 
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rtional control at each. Speegl including a > s ' ' ' C2 
whose axis traviprses. an orbit about the axis . flexible feeding, means, guiding means there 
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shaft; and rotating: the same during, feeding 
at the cutting speed, and a clutch slidable. 
longitudinally of said shaft operative in its: 
different positions to effect rotation of said, 
shaft at different speeds., 70 - 

81: In a mining machine, a frame carry 
ing, in rigid relation thereto during move-, 
ment of said machine in a direction parallel . 
to a Working face, a projecting cutter, bar, 
a notor on said, frame, a cutter chain, car. 75, 
lied by Said cutter. bar, chain, driving means, 
Operatively connected with said motor, and , 
means for effecting movement of said frame 
at a predetermined, cutting speed and at a 
predetermined higher speed, under frictional 
control, at each speed: including a flexible 
feeding means, guiding means therefor, 
winding means rotating on a transverse axis. 
on, said frame, and cooperating with said, 
flexible, feeding, means, and friction, con-85. 
trolled driving, connections between , the, 
Same and said motor including a trans 
versely, extendingshafty-operatively con 

80, 

nected, with said: winding means during op 
eration of the latter, and driving means, 90. 
for, said transverse shaft including a gear. 

for, winding means rotating on a transyerse of Said, shaft. means for; determining the, 
axis on said, frame, and cooperating, with no Yelinent pf said gear; and a gear coaxial 
said flexible feeding, means, andfriction. With said shaft and rotating therewith dur, 95. 
controlled-driving connections betweenthe...ing...feeding, and a clutch, slidable, longitudio, 
same, and said motor including a transionally; of said shaft operative in its different. 
versely extending shaft operatively con-positions to effect rotation of said shaft at 

30 

nected with said winding meansduring Qp different speeds. ... 
' erain of the later and driving means for, 82. In a mini L&Y' ' ...'. m ning machine, a frametcarry-00): 

said transverse shaftincluding agear, whosening in rigid relation-thereto, during move, 
axis traversesan, Qrbit about he axis of said, ment,9f said machine-in a direction parallel shaft means, FEEE movement to -a working-face a projecting cutter: bar, 
of said, gear and gear-oaxialowith saida. Inqor pn said frame, a gutte, chain, car. 
SEE therewith gluting feed...ried by said cutter-bar, chain, driving means, 
ing. . . . . . . . . . . . . operatiysely, connected yith said motors and 

80, In, a mining machine, a frame carry means for effecting movement of said frame. 
inginrigid relation thereto, during, moves, at a predetermined cutting, speed, and at a , 
met of said machine.inia, irection parallel predetermined higher speed unde.frictional 
to a working face,a projecting cutter bar, a contgol at each..speed including a flexible of . 
moto.pn, said frame, acutter, chain carried feeding, means, guiding, means, therefor, 

40 

by saidcutter bar, chaindriying means op. 
eratively connected with said motor, and 
means for effecting moyement of said frame, at predetermined, cutting speed and at...a 
predetermined higher speed under frictional. 
control.at, each speed including, a flexible 

50 

feeding means, guiding means therefor...nected, with said winding means during op 
winding, neans rotating.9n, a transyerse axis 
on Saiffrage; and cooperating with a said, 
flexible feeding means, and friction con; : 
trolled driving connections between the. 
same and said, motgraincluding a trans-, 
versely, extending-shaft.; operatiyely, con 
nected with said winding means during op-: 
eration, of the latter, and driying, means for , 
said transyerse shaft including a gear whose 
axis traverses, an orbit about the axis of Said, 
shaft means for determining, the moyennent, 
of said gear and a gear coaxial with said 
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trolled driving connections between, thei, 

winding neans rotating.pna transverse. axis... 
on said frame, and cooperating with, Said... 
flexible feeding means, and friction con 

li5. 
same and said motor-including a trans. 
versely extendingshaft. operatively, con-... 
eration of the latter, and dri g Ying, means 
(for said transverseshaft including a gear 20: 
whose axis traverses an orbit about the axis, 
of said, shaft, means, for determining...the 
moyennent of said: gear, and, a gear, coaxial. 
with said shaft and rotating the same dur, 
ing feeding at the cutting speed, and a 125. 
clutch slidable longitudinally of said: shaft, 
operative in its different positions to, effect. 
rotation of said shafts at different speeds, 
said clutch operating, in one position, to. 
vary the relation of parts of said planetary 180 
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gearing to each other to effect the higher 
speed of drive. . 

83. In a mining machine, a frame carry 
ing a rigid relation thereto during move 
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ment of said machine in a direction parallel 
to a working face a projecting, cutter bar, 
a motor on said frame, a cutter chain car 
ried by said cutter bar, chain driving means 
operatively connected with said motor, and 
means for effecting movement of said frame 
at a predetermined cutting speed and at a 
predetermined higher speed under frictional 
control at each speed including a flexible 
feeding means, guiding means therefor, 
winding means rotating on a transverse axis 
on said frame and cooperating with said 
flexible feeding means, friction: controlled 
driving connections between the same and 
said motor including a transversely extend 
ing shaft operatively connected with said 
winding means during operation of the lat 
ter, and driving means for said transverse 
shaft including a gear whose axis, traverses 
an orbit about the axis of said shaft, means 
for determining the movement of said gear 
and a gear coaxial with said shaft and ro 
tating therewith during feeding, and a 
clutch slidable longitudinally of said shaft 
operative in its different positions to effect 
rotation of said shaft; at different speeds, 
said clutch operating in one position to vary 
the relation of parts of said planetary-gear 
ing to each other to effect the higher speed 
of drive. . . . . . . . . . . . . . . . . . . .2 

84. In a mining machine, a machine frame, 
a horizontal motor thereon, rotatable, on 
an axis extending longitudinally of ; said 
frame, cutting mechanism thereon including 
a cutter chain driving sprocket, means...for 
driving said sprocket from one end of said 
motor, feeding mechanism for feeding said 
frame bodily laterally along a mine face 
including a feed operating member, and op 
erative connections between said driving 
means and said feed operating member in 
cluding a pair of transverse members, one 
constituting the sole driving member and 
connected to said driving; means and the 
other constituting the sole driven member 
and connected to said feed operating mem 
ber, frictional, controlling means coaxial 
with said driving member, and speed reduc 
tion mechanism between said transverse 
menubers carried by said members. . . . . 
85. In a mining machine, a machine 

frame, a horizontal motor thereon rotatable 
on an axis extending longitudinally of said 
frame, cutting mechanism thereon including 
a cutter chain driving sprocket, means for 
driving said sprocket from the rear end of 
said motor including a bevel gear rotatable 
on an upright axis in a position above the 
axis of rotation of the motor, mechanism for 
feeding said frame bodily laterally along a 
mine face including a feed operating member, 

a 2. 

and operative connections between said bevel 
gear and said feed operating member in 
cluding a plurality of transverse members, 
one connected to, said bevel gear and the 
other connected to said feed operating mem 
ber and one of said members extending only 
part way across said frame, frictional con 
trolling means coaxial with that one of said 
transverse members which is connected, to 
said bevel gear, and speed reducing mech 
anism between said members. . . . . . 

86. In a mining machine, a machine 
frame, a horizontal motor thereon rotatable 
on an axis extending longitudinally of said 
frame, cutting mechanism thereon including 
a cutter chain driving sprocket, means for 
driving said sprocket from the rear end of 
said motor, mechanism for feeding, said 
frame bodily laterally along a mine face 
including a feed operating member, and op 
erative connections between said, driving 
means and said feed operating member in 
cluding a pair of transverse members, one 
constituting the main driving member and 
connected to said driving means and the other 
constituting the main driven member and 
connected to said feed operating member, said 
feed operating member, and said last ment 
tioned member, both being; cut by a plane: to 
which theraxis, of rotation of said, feed oper 
ating member: is perpendicular, frictional 
controlling means coaxial with the former of 
said transverse members, and speed reduction 
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mechanism between said transverse mem- . 
bers having intermeshing elements thereof 
concentric with each of said members. . . . . 

87. In a mining, machine, a machine 
frame, a horizontalimotor, thereonicrotatable 
on an axis and exteriding longitudinally of 
said frame, cutting: E. thereonin 
cluding a 'cutter-chain; driving; sprocket, 
means for driving said, sprocket from the 
rear end of said motor including a bevel 
gear, feeding; mechanism including a feed 
operating member, rotatable on; a transverse 
axis, operative., connections between said 
driving means and said feed operating mem 
ber including an upright rotatable worm 
below said bevelgear, a worm gear meshing 
with said worm, a transverse member. car 
rying said worm gear, a friction clutch, co 
axial with said, worm gear, a second trans 
verse member operatively, connected to said 
feed operating member, and reduction mech 
anism between said transverse members...; 

88. A room and pillar mining machine, 
slidable over a mine bottom during cutting 
and comprising a motor, a projecting cutter. 
bar, a cutter chain thereon, a cutter chain 
driving sprocket for actuating said chain, 
driving connections between said motor, and 
said sprocket, and means for feeding, said 
mining machine over the mine bottom in 
cluding a flexible feeding member, a feed op 
erating element cooperating therewith and 
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below:the connection of one of said driving 
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means driven by said motor and operative 
tóeffect fotation of said feed operating mem 
ber at a plurality of predetermined speeds in 
the same direction without reversal of said 
Thetor and i including friction mechanism 
Óperative' to "prevent overloading' of said 
mechanism at either of said predetermined 
speeds and disposed with its axis horizontal 
and 'transversely extending. 
'89: Ini, a mining machine, the combina 
tion of a feeding member; a motor and gear 
ing: through which said notor and feeding 
theibert aire connected including a driving 
element for said feeding member, and means 
for effecting'fotation of said driving ele 
filent:1 including a member driven by said 
fotor; it member orbitally movable on driv 
ing of said last mentioned member and a 
filember: coaxial with said 'elenient' and ro 
tatable during operation thereof in the same 
direction i- and at thei same angular speed 
there with;i'clutch" means' coaxial with said 
element ioppositely 'reciprocable to : 'effect 
thriving of said fourth mentioned member 
respectively flat the same'speed: as said: 'sec 
ond frientioned member: and!'at a reduced speed?'ándfrictional controlling means in 
cluded ini said mechanism at eachijspeed. 
id 90: BIn :: a*ininingitimachine; a machine 
frtaine ahbrizontal motor therepnirotatable g'arijaxis-extending longitudinally of said 
framegian tipstanding eriving: member car 
ifiedon'ssaid frame and disposed in reari of said: motory driving connections between the 
ieare'end of Said motor and the upper end 
of said:riembertéutting mechanisin includ ing a cutter chaindriving sprocket, driving 
coniéétions;setween saidi-sprocket and the 
lower-end of said ri?enber; a flexible feeding rfienbers for feeding'said framebodily lat 
erally along they mine:facelifieluding a feed 
opériting frienbers on said::frame, and-driv 
ing connections: theirefor operatively con 
hééted to sáid upstanding member at a point 
&öfnections theretoi and including: a worm 
and worm? wheel and a 3friction clutch co 
ašiai withiisaid:worni'wheel: , ; ; ; 
91. In a 'mining: niachine, a machine. 

frame;-d:horizontal motor thereon rotatable on an axis extending longitudinally of said 
friffine, an upstanding driving riember car 
fied on said frame, and disposed in rear of 
said?t motor; idriving itsbrinections between 
the fearaend of 'saidshnotor and the upper: 
end of said infiember cutting mechanism in eltding a butter:chain, driving'sprocket, 
drivingbonnections between', said: 'sprocket 
and the loveriend of said member, a flexible 
feeding member for feeding: said frame 
bodily laterally along the mine face includ 
ing a feed 'operating member on said frame. 
rotating on a transverse axis, and driving 
connections: therefor; operatively connected 
to said upstaiding friember at a point below: 
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the connection of one of 'said driving cons 
nections thereto and including a worn and 
Weim wheel and a friction clutch coaxial 
with said' worm' wheel," said worm wheel 
also rotating on a transverse axis. 

92. In a mining machine, a machine 
frame, a horizontal motor thereon rotatalle 
on an axis extending longitudinally of said 
frame, an upstanding driving member car 
ried on said frame and disposed in rear of 
said motor, driving connections between the 
rear end of said notor and the upper end 
of: said member including a bevel pinion 
rotating with said motor and a bevel gear 
rotating with said upstanding driving mem 
ber, cutting: mechanism including a cutter 
chain driving sprocket; driving connections 
between said sprocket and the lower end of 
said member, a flexible feeding member for 
feeding 'said frame bodily: laterally along 
the mine face including a feed operating 
member on said frame' and driving connee 
tions' therefor operatively connected to said upstanding?nhember at a point below the 
cornection of one' of said driving connec 
tions therete and including a worm and 
wom': wheel aid at friction clutch coaxial 
with said wormwheel. . . . . . . 
'98: In a mining machine, a machine 

frame; a horizontal motor thereon rotatable 
on an axis extending longitudinally of said 
frame;"an upstanding driving member 'car 
ried Ponsaid frime and disposed in rear of 
said motor, driving connections between the 
rear'endidfisaid motor and the 'upper 'end 
of said inlember including a bevel: pinion 
rotating with Said motor find a bevel gear 
rotating with'said upstanding driving mem 
bér, cuttingshechanism including a cutter 
chairindiving? sprocket; driving connections 
between said spocket arid the: lower end of 
said member, affléxible feeding member for feeding said: 'framebodily laterally along 
the ninefface inchuding a feed operating 
member on said frame rota ting on a trans 
verse-axis and driving connections: therefor operatively, iconnected to said upstanding 
member at a point: below the connection: of 
oné of said driving connections: thereto and 
including a "wormandiworm wheel, :and a 
friction clutch coaxialt? with: 'said worm 
wheel; said:worm-wheel also rotating on a 
transverse aikis. : :" if : . . . . . . . . . 

94. In a'inining machine,' a machine 
frame: a horizontal motor thereon irotat able on an axis'extehding longitudinally of 
said frame; an upstanding driving member 
carried on said frame and disposed in rear 
of said motor; driving connections between 
the rear end of said motor and the upper 
end of said member including a bevel pinion 
rotating with said motor and a bevel gear 
rotating with said upstanding driving mem 
ber, cutting mechanism including a cutter 
chain driving sprocket, driving connections 
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between said sprocket and the lower end of 
said member, a flexible feeding member for 
feeding said frame bodily laterally along 
the mine face including a feed operating 
member on said frame rotating on a trans 
verse axis and driving connections therefor 
operatively connected with said upstanding 
member at a point below the connection of 
one of said driving connections thereto and 
including a worm and worm wheel, and a 
friction clutch coaxial - with said worm 
wheel, said worm wheel also rotating on a 
transverse axis and said axes of rotation 
of said transverse shaft and said worm 
wheel both being cut by the vertical pro 
jection of the periphery of said bevel gear. 

95. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving; pinion and driven thereby, a 
shafton which said gear, is mounted and 

tatable by said gear, a plurality 
of driving elements on said shaft driven by 
the latter, cutting mechanism driven by one 
of said elements, and feeding mechanism op 
erated by the other including flexible feed ing means, winding means cooperating there 

ith, and means frictionally controlled at 
each speed for driving said winding means 
at a plurality of predetermined speeds and 

; ; : . . . . . . . . . algears ar ranged on a transversely extending axis 
and one adapted to constitute a reaction 
member and the other a winding, means driving member, coaxially, arranged gears 
rotating at equal ngular rates and meshing 
with said first mentioned coaxial gears, ana 
means driven by said notor for causing said 
secondmentioned gears to roll around said 
coaxial gears to produce a reaction between 
the latter. ... . . . . . . . 

96. A room. and pillar mining machine 
including a motor having an armature shaft 
ritatable on an axis extending longitudi 
nally of the machine, a driving pinion on 
said armature shaft, a gear meshing with 
said driving, pinion and driven thereby, a 
shafton which said gear is mounted and 
which is rotatable by 'said gear, a worm and 
a pinion on said shaft driven by the latter, 
cutting mechanism driven by said pinion, 
and feeding mechanism, operated by the 
worm including flexible feeding means, 
winding means cooperating therewith, and 
means frictionally controlled at each speed 
for driving said winding means at a plu 
rality of predetermined speeds and includ 
ing a plurality of coaxial gears arranged 
on a transversely extending axis and one 
adapted to constitute a reaction member and 
the other a winding means driving member, 
coaxially arranged. gears rotating at equal 
angular rates and meshing with said first 
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mentioned coaxial gears, and means driven 
by said worm for causing said. Second men. 
tioned gears to roll around said coaxial 
gears to produce a reaction between the 
latter. ; - . . . . . . . . . . . . . 'i'i. 97. A room and pillar mining machine in cluding a motor...having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a drivingpinion on 
said armature, shaft, a gear meshing with 
said driving pinion and, driven thereby, a 
shaft on which said gear, is mounted and 
which is rotatable by said gear, a plurality 
of driving elements on said shaft driven by the latter, cutting mechanism driyen by 
one of said elements, and feeding mecha 
nism operated by the other, including flex 
ible feeding means, winding means, cooper 
ating therewith, and means frictionally con 
trolled at each speed for driving, said wind 
ing means at a plurality of predetermined 
speeds and including a plurality, of coaxial 
gears, arranged on a transyersely extending 
axis, and one adapted to constitute a reac 
tion member and the other a winding means driving member, coaxially arrangedgears 
rotatingat, equal anglar rates, and meshing 
with said fir: ; it - 

means driven by said, moto 
a ... : first the?itioned coaxiagears, leans driven by saidmotifoGisig said folio E 5uhisaid coaxial gears to produce a feaction between 

the latter, and neansfor citising different cooperations between Sigeistice Emined.Spes offötigion 's of Yi 

lifferent Edeter 
offs;Ingag: iii. o i 'i EEEEEEEE cluding a hotdijaying anarashift 

t le.c sitti s. As . . . . . at a EEEEEEEEEE EEEEEE sa!9. E. filia; age.Eiles le E. h Sailivingiitiign ind"dientiereby, a 
shaft in which said "gear "is"mounted,and 
Whielis rotatable by said gear, awqfinand 

le E.g.: EYES, cutting, lechanis,driven by said, pinion, and feeding fishiising operated by the 
worm including lexible feeding means, winding meanscopperating therewith, and AffiniSEEE for driving saidyvinding means at aplu, rality of predetermined speedsidinclud 
ing a plurality of coaxial gears arranged on 
a transversely extending axis, and one, adapt 
ed to constitute a reaction member; and the other a winding means driving member.co. axially arrangedgears rotating at equal 
angular rates and meshing with said first 
mentioned coaxial gears, means, driven by 
said worm for causing, said second men 
tioned gears torollaround said coaxial gears 
to produce a reaction between the latter, and 
means for causing different cooperations be 
tween said gears to produce different pre 
determined speeds of rotation of said, wind 
ing means. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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- 999. In a mining machine, a "machine 
frame, a horizontainiotor thereon rotatable on an axis extending longitudinally, of said 
'frame, cutting mechanism thereon including 
a cutter chain driving sprocket, means for 
driving said sprocket from the rear end of 
said motor, mechanism for feeding said 
frame bodily laterally along a mine face 
including a feed operating member, and op 
erative connections between said driving 
means and said feed operating member in 
cluding a plurality of transverse members, 
one connected to said driving means and the 
other connected to said member, and vari 
able speed transmission' mechanism between 
said members including a friction clutch and providing a plurality of fictionally releas 
able trains for rotating said feed operating 
member at different predetermined speeds. 

100. In a room and pillar mining machine, 
a mitchine frame having a cutter'bar' pro 
jecting therefrom' longittidinally, a cutter 
chairion' said bar, a motor on said frame, 
driving means for 'said chain actitiated by 
said motor; and means operated by said 'mo 
for for feeding said machine to sump said 
bar into a working face including a flexible 
feeding iSEE to be pliced under 
tension during stimping, a feed operating 

so remberetoptating thieféwith ahd actuating 
means for said feed 'opérating member in dig pla predetérmined speed gearing 
théréfor frictionally controlled at each speed 'and' including a gear:operative on 
rotation to effect rotation of said feed oper 
ating member a coaxial gear adapted to be 
held against rotation to effect drive at one of Said speeds; ahd orbitally moving gears 
fieshing respectively with said first and sec 
Öndmentioned gears and mutually coaxial : disposed and rotating' at equiangular 
S eeds.' f : . ". 

101. In ardom and pillar mining machine incliding a motorhiying ariamatureshaft 
rotatable bn an aikis'extending longitudi 
inally of the machine, abutter chain driving 
spirocket, diving means therefor actuated by 
said rhetoriitluding an 'element rotated on 
avertical axis' and carrying therewith a 
worm; a worm wheel driven by said worm and rotatigbna transversely extending 
axis, iflexible feeding member, a winding 
elerient therefor rotating on a transverse 
axis, and mechanism for transmitting power 
from saidwormwheel to said winding mem ber including planetary gearing including 
drbitally moving elements the axis of whose 
orbital movement extends transversely and 
is dispósed further from said armatureshaft 
than the axes of rotation of said worm. 
wheel and said feed operating member, and 
fictional controlling means including ele 
ments having cooperating frictional surfaces coaxial with respect to a line parallel to the 
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axis of rotation of said feed operating mem 
ber. 

102. In a room and pillar mining machine 
including a motor having'an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a cutter chain driving 
sprocket, driving means therefor actuated 
by said motor including an element rotating 
on a vertical axis and carrying therewith a 
worm, and means' for feeding said inachine 
including a flexible feeding member, a feed 
operating member cooperating there with 
and rotatable on a transverse axis, a worm 
wheel rotatable on a transverse axis disposed 
at the opposite side of said worm from said 
armature' shaft, planetary gearing including 
a sun gear rotatable on an axis more remote 
from said worm than the axis of rotation of 
said worm wheel and operative connections 
between an element of said 'planetary gear 
ing and said feed Óperating meiriber, and 
frictional controlling means including ele 
ments having frictional surfaces coaxial 
with respect to a line parallel to the axis of 
rotation of said feed operating member. 

103. In a room, and pillar mining rhachine 
including a inotor having an armature shaft 
rotatable on an axis' extending longitudi 
ially of the michine, a cutterchain diving 
sprocket, driving means therefor actuated 
by said hotor including an element rotating 
on a vertical axis and carrying therewith a 
worm, and means for feeding said machine 
including a flexible feeding member, a feed 
operating member cooperating thierewith 
and rotatable on a transverse axis, a worm 
wheel rotatible on a transverse axis disposed 
at the oppositeside of said worm from said 
armature shaft, planetary gearing includ 
ing a sun gear rotatable on an axis' riore 
remote from said worm than the axis of 
rotation of said wormwheel and operative 
connections between an element of said planetary gearing and said feed operating 
member, and frictional controlling" means 
including elements having cooperating fric 
tional surfaces coaxial with respect to a line 
parallel to the axis of rotation of said feed 
operating member, the-axis of rotation of 
said feed operating member being disposed 
nearer said armature shaft than the axis 
of rotation of said sun gear. 

104. A room and pillar mining, machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a drivingpinion there 
on, gear driven thereby, a shaft support 
ing and driven by said. gear, a worm fixed 
on said shaft adjacent said gear, a driving 
pinion on said shaft at the opposite side 
of said worm from said gear, cutting 
mechanism including a cutter bar extending 
during cutting longitudinally of said frame 
and carrying a circulating cutter chain, a 
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cutter chain driving sprocket and operative 
connections between said sprocket and said 
secondmentioned driving pinion, and mecha 
nism for feeding said machine laterally 
during cutting including a flexible feeding 
member, a feed operating member cooperat 
ing therewith, a plural-speed driving mecha 
nism therefor driven by said worm and pro viding a plurality of predetermined speeds, 
said plural-speed driving mechanism in 
cluding a worm wheel driven by said worn 
and coaxially arranged frictional control 
ling mechanism. 

105. A room and pillar mining machine 
including a motor having an armature shaft 
rotatable on an axis extending longitudi 
nally of the machine, a driving pinion there 
on, a gear driven thereby, a shaft supporting 
and driven by said gear, a worm fixed on 
said shaft adjacent said gear, a driving 
pinion on said shaft at the opposite side of 
said worm from said gear, cutting mecha 
nism including a cutter bar extending dur 
ing cutting longitudinally of said frame and 
carrying a circulating cutter chain, a cutter 
chain driving sprocket and operative con 
nections between said sprocket and said 
secondmentioned drivingpinion, and mecha 
nism for feeding said machine laterally 
during cutting including a flexible feeding 
member, a feed operating member cooperat 
ing therewith, plural-speed driving mecha 
nism therefor driven by said worm and pro 
viding a plurality of predetermined speeds 
said plural-speed driving mechanism includ 
ing a worm wheel driven by said worm and coaxially arranged frictional controlling 
mechanism, and clutch means slidable trans versely of said machine frame and operative 
when slid in opposite directions to effect 
said different predetermined speeds. 8 

106. In a room and pillar mining ma 
chine, a machine frame having a cutter bar 
projecting therefrom longitudinally, a cut 
terchain on said bar, a motor on said frame. 
driving means for said chain actuated by 
said motor, and means operated by said mo 
tor for feeding said machine to sump said 
bar into a working face including a flexible 
feeding member adapted to be placed under 
tension during sumping, a feed operating 
member cooperating therewith, and actuat 
ing means for said feed operating member including plural predetermined speed 
gearing therefor frictionally controlled at 
each speed and including a gear element op 
erative on rotation to effect rotation of said 
feed operating member, a coaxial gear 
adapted to be held against rotation to effect 
drive at one of said speeds, and orbitall moving gears meshing respectively with 

25 

said first and second mentioned gears and mutually coaxially disposed and rotating at 
equiangular speeds. - 

107. A mining machine slidable over a mine bottom during cutting and comprising 
a motor, a projecting cutter bar, a cutter 
chain thereon, a cutter chain driving 
sprocket for actuating said chain, drivin 
connections between said motor and sai 
sprocket, and means for feeding said mining 
machine over the mine bottom including a 
flexible feeding member, a feed operating 
member cooperating therewith and means 
driven by said motor and operative to effect 
rotation of said feed operating member at 
a plurality of predetermined speeds in the 
same direction without reversal of said mo 
tor including a plurality of elements consti tuting plural speed planetary gearing and 
differently cooperating to transmit rotation 
at different speeds, a shaft coaxial with cer 
tain of said elements and constituting a driving element for said feed operating 
member, and friction mechanism operative 
to prevent overloading of said mechanism 
at either of said predetermined speeds and 
releasable to interrupt power transmission 
through said elements to said shaft, said 
friction mechanism being arranged at the 
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end of said motor remote from the cutter bar. 
108. A mining machine slidable over a 

mine bottom during cutting and comprising 
a motor, a projecting cutter bar, a cutter 
chain thereon, a cutter chain driving 
sprocket for actuating said chain, driving 
connections between said motor and said 
sprocket, and means for feeding said mining 
machine over the mine bottom including 
flexible feeding member, a feed operating 
member cooperating therewith and means 
driven by said motor and operative to effect 
rotation of said feed operating member at a plurality of predetermined speeds in the 
same direction without reversal of said mo 
tor including a plurality of cooperating ele 
ments constituting plural speed gearing, a 
shaft coaxial with certain of said last men 
tioned elements and constituting a driving 
element for said feed operating element, 
and friction mechanism operative to prevent 
overloading of said mechanism at either of 
said predetermined speeds and releasable to 
interrupt power transmission through said 
elements to said shaft, said friction mecha 
nism being arranged with its axis horizontal 
and being disposed at the end of said motor 
remote from the cutter bar. 

In testimony whereof I affix my signature. 
FRANK CARTLDGE. 
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