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To all whon (¢ may concern.:.
Be it known that T, Traxx Carriince,; a

citizen of the United States, residing at Cin- - rol 5
- tro] it-is-always in condition to act to reduce
“the rate of feeding when the load on the
Ma-

and
new

cinnati. in the countv -of Hamilton
State of Ohio, have invented certain
and useful Tmprovements in Mining
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 an .

improved mining -machine having: im-

proved feeding mechanism. It .is "another -
object of my invention to provide an im--
proved mining machine having improved -
- embodying -the-illusrative form .of my in-
. wention:-with ‘the. catter mechanism partly

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

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 -

my invention to provide an improved auto-

matic driving and feeding mechanism for a -
~of Fig. 1.

cutter of any sort and particularly for a
mining machine wherein the feeding of the

cutter into the material being-cut is auto-

matically 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 aitter. It is a still fur-
ther object to do this electrieally, and by
wechamsm  which requires but a small
amount of force for its feed controlling op-
ergtion for controlling a heawvy machine,
which is arranged in such a compact man-
ner that it can he used in the very navrow
space which is usually available in mining
operations, which is self-oiling and in which
the driving motor when an electric motor
can Le either a direct or an alternuting cur-
rend. motor, and  which will prevent the
motor when the latter is an alternating cur-
rent wotor being stalled.

In carryimg out my investion I connect
a driving wetor, ‘which s -preferably an
electric motor and which nay be either a
divect current motor or an alternating cur-
rent meotor; by suitible mechanism to the
cutter and also.connect it-to a feed mecha-
nism through a variable speed connection
which in the iHustrative forr of my inven-
tion disclosed herein includes a clutch ad-
justable to pernuit different amounts of slip-
puge and 1 control this clutch both auto-

rmjatic_ally zghd in accordance with the load

and wmanually and arrange the autematic
control so-that vegardless of the manual con-

motor exceeds a predetermined value.
" The present application is a division of

“my copending application renewal Serial

No. 487,724, which was filed June 12, 1915.
“In. the accompanying drawings 1 have
shown for purposes of Hlustration one form

‘whichi my invention may assume in -praetice,
- thie propertions varying slightly in different

figuzes; - ,
- "In thes¢:drawings— - ]
- Fig.'1 is-a plan view: of a mining machine

broken away.. [ .
: g, 2-igaside o
hachine with some:of:the parts in section
to show the driving mechanism.
‘Fig. 3-is-a partial section on-the

Fig. 4 is .a .view showing the gear con-
neetions - for .the fegdi_ng -mechanism, -the
view being: tiken on the line 4—4 of Fig. 3.
_Fig. 5'1s a .diagrammatic view showing
the-eleetrical connections when the drivipg
mator is an-electric motor .of the commuta-
tor type.: .. - - N

Fig. 6 is a similar diagrammatic view
showing the eonnections when the driving

_motor 1s an alternating current motor of the

squirrel cage type. S
In its illustrative form -my invention is
incorporated in a ipining machine having

a mawn frame 10 which has a substantially

‘flat bottom and which carries all the work-

ing parts. Power for dviving and feeding
is furnished by a single electric metor 11
which rests on a-herizeatal shelf 12 on the
main frame 10, suych shelf being spaced
some distance above the bottom of the frame
to provide spaee -for the cutter chain as
hereinafter apparent. .On .the armature
shaft of the meator 11 is a bevel pinion 13
which meshes with a bevel gear 14 hawing
an elongated hub 15 which is keyed to a
vertical shaft 16 which is hung :from ifs
upper end from an adjustable thrust bear-
ing 17 supported in a removable cap plate
18 and located in a poeket formed by an
upstanding flange 19 surrounded by a cap

elevation of such a,.mi.nihg
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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 11pstan§ing 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
may' be' mounted  oni ‘the’ main frame 10 to
mesh’ with such pinion and to dip-into- the
oil in the gear casing:25.: v »i: ol
Below the floor of the gear casing 25 but

5 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‘upstariding flange 84 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:alsq lubri-
cated from the casing 25, a suitable passage
32" in the-bottom of the main frame sup-
plying lubricant thereto from thé bushing
26 which, as shown, has:a suitable port 26
communicating with said passage.- The gear
31 carriesa driving sprocket 35, for a cut-
ter chain. 36, which:is: mounted on' such

- sprocket 85 and travels' around:a “suitable

i

projecting frame: 37 which extends into' the
vein of coal to be cut, the frame 87 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 86 has the usual cutters 88.  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.

1,536,327

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 mechanisin 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 therewith. 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
shatt 47, the sleeve 45 fitting directly on a
bushing on the shaft 47. The gears 44 arc
spaced apart but are connected to votate
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
49 and 50. By reason of the duplication
~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 shid 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, hevein in :the form
of a drum member 92 rotatable upon a

transverse axis dispesed forwardly of the

axis of rotation of ithe shaft 47 and rear-
wardly of the axis of rvotation of Ehe shatt
18. ‘This winding drum -may have mount-
ed upon 1t a rope or -eable which extends
from it and over any -desired ones of ‘the
pulleys 93 to move the whole mining ma-
chine in the desirved -divection as the rope
or cable is wound upon the drum 92, a sec-
ond rope -or cable being provided on -and

-controlled by a frictien controlled take-up

drum ‘94 so that after the cutter bar has
been -sumped #nto -a mine face the machine
may be moved bodily flaterally along the
face to-undercut the same in a well-known
manner.

For the :purpose of providing a frictional
control for the feed -operating mechanism
which will be -effective at either feeding
speed, the following :constructien ‘is pro-
vided. It has ‘been meted 'that the pinions
43 :are mownted upon :the member 67, being
in fact mounted upon a sleeve ‘portion 100
thereot which 'is doosely .mounted on -the
shaft 42 and fixed :to the member 67’ which
constitutes :a -clutch -casing between :which
and :the shaft 42 is a multiple disc clutch
3. When the clutch 73 .is :set, the sleeve
109 and gears 48 rotate -with' the shaft 42,
‘but when rthe clutch 78 is released there is
more or less slippage between -shaft 42 :and
‘the -sleeve 100, the :amount of such slip-
page -depending wpon the armount o which
the clutch is :released.. The setting f ithe
cluteh .73 -is -controlled by o plurality of
levers :101 \pivoted :on -the .clutch casing 67’
and ‘bearing against the end :disc 'of 'the
multiple d’sc .cluteh 73, said levers .being
operated by:n shdig sleeve 74 mounted on
theshaft and spring pressed to a positien
to -set 'the clutch 73 'by a spring 75 which
surrounds the lrb of the disc 74 and acts
between -such disc and the thiust bearing
76 bearing -against the gear casing 25.
The dise 74 has a peripheral flange 77
which may -be-engaged by .a-pair of rollers
78 mounted on a forked dever 79 which
straddles the disec 74 and is pivotally
mounted on a fixed ‘pivot pin 80 suitably
supported on the frame of ‘the casing 25.
The lever 79 is conmected to the movable
core 81 of a solenoid ‘82 whose .electri-
cal connections will shortly be described.
Manual means may be provided and -are
herein shown for releasing clutch 78 and

for eontrolling the degree of loading theve-
of manually. As shown, one or more

rollers 103 are carvied 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

a8

vollers cooperate with ‘the flange T7 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-

‘ever, 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 clutech 73 when-
ever the load -on the motor requires it.
The golenoied 82 is connected in series with
the motor 11 acress 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 cenmection of
the solenoid 82 the pull of such solenoid
varies -dirvectly as the load on the motor 11,

whieh load is in -the main ithat due teo 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 sleeve 54 is thrown ito the right to
cause intermeshing of the teeth 57 and 38,

“quick feeding is prevented from causing

overload .on the motor by the aetion of the
solenoid 82 .on the dlutch 73. When the
sleave 54 18 thrown:to the left to cause in-
‘termeshing of the teeth 59 and 60 the re-

.actlon gear is positively held statiomary 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 1

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 diminisking or
stopping the feeding action of the drum 92.
As the load on the motor varies, the core 81
15 ‘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 756 by adjustment of
the nut 105 so that the mechanism will pro-
dince 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 86 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 mnven-
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 §1ll'ixlg 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 pinlon 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 cutfing 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 paiv 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
framne, 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. T '
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
movemént 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-

necbing 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 and rotating on a vertical
axis to the rear 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 cutfing 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
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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-

‘verse cutting from:a point adjacent; the.
front end .of said frame.to a point in, ad-
vance of said frame, a gear member coaxial .
with and fixed during drum.driving, s to .

angular ‘movement with respect.;to said
drum, a. pinion journaled on one of 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  Jast ,

mentioned pinion to said shaft, and means

for driving.said last mentioned shaft: from

sald motor including 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.
longitudinally disposed with respect to, said,
frame and, said,last. .mentioned: means, also,
including abevel, pinion, on said.
shaft and. a bevel gear: coaxial,
above; said worm.r:. . - Lty oqeld oy ey ;
5.'A room and ;pillar, mining:;machine
comprising. a machine frame shdableon its
bottom, gver.a,;mine hottom;.cntting mechas
nism including a cutter bar projectingJongi-,

tudinally therefrom, a motor for actuating.

said cutting mechanism, and means,for feed-
ing said; frame to. sump, said bar under. t
coal and thereafter;to, mo id, Jrame, ar
bar laterally across a face during enfting i
cluding a pair.of, parallel: transversely, ex
tending.shafts, a rope winding, driny rotat.
ing on a transverse.axis, a rope Wojnd there::
on.and adapted to. ¢xtend, during, transyerse,
cutting from a,point adjacent, the; fronf end;
of said_frame;to a,/point in, adyance, of,said;
frame, a.gear, member,¢oncentric, with, and,
fixed -during drum, driving. as, to, angular;
movement;; with . respeet;, 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 shaffs, meshing. with,
sald . last mentioned “gear, friction. mecha..
pinion to said shaft, and meang, for, driving.

said last;mentioned shaft:from said. motor,
rotating. on.a vertical axis to the rear of the.

tie

latter.”. 7 ; S
6. A room -and pillar

mining . maching

- . A AT IS o
comprising a machine frame slidable on.its.

60

&

hottom. 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

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

1. gear, a SECOIldA gear. on said shaft, a pinion
transverse shafvts Cand meshm .Wlth : S&Id .
B T - ] g . . Phyao B

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
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 coaxia] with and above said worm.
3.7.. 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, in¢cluding. a . pair .of . parallel trans-.

- versely ; extending, shafts, a. Tope winding
, .rotating on a transverse axis, a rope
; wound.the

drum, r

reon and adapted,to extend dur-
ing transverse cutting from a point adjacent
the ifront, end .of said.frame to.a point in
adyance.iof, 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, ajsecond 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 pinjon 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 Jatter; 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-
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
cutting: including a pair of parallel trans-
versely extending shafts, a.rope winding
drum rotating on a transverse axis, a rope

S

~the front end. of said frame to a point in '
. adyvance of said -frame, a gear member
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.in ‘advance of said frame, a
'coa“al with and fixed durmg rum driving

wound thereon apd adapted: to extend dur-
ing trapsverse cutting from a point adja-
cent the front end of said frame to a point,
‘ear member

as to angular movement with respect to said
drum, a pinion journaled on one of said
transverse shafts and meshlng with. said
gear, a second gear onsaid shaft, a pinion
on the “ather. of said- first mentioned shafis
meshm« with said last mentioned gear,
frlctmn mechanlsm for connectrn'J s*ud l‘rst
mentioned pinjon to said shaft, and means
for drlvmg said last mentioped shaft from
said motqr mclndlnor a worm wheel on said
shaft and a worm driven’ by said motor, said
motor . havmﬂ an armature shaft ]Onﬂl-
tudinally dlsposed with, respect to s'ud
frame and- said last mentrqned 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 s‘ud worm at the other side of

. said friction controlled; pinion for inter rupt-.

mO' drive of said drum.

. A’ room “and pillar minipg ‘machine
comprlsm .a machine_frame sli lable on its
bottom' over ‘2 mine bottom, cutting mech-

- anism’including &' cutter, bar projecting lon-
30

gitudinally. therefrom, a ‘motor for actuat-
ing said- cuttmg mechanism, and:means for
feedmg said frame to sump said bar under
the coal and thereafter'to move said frame
and.‘bar latérally across a face ‘during cut-
ting including a pair of parallel transverse-
ly extending shafts, a feed: operating mem-
ber,’ rotatlng ‘on a transverse axis, a flex-

ible fegding portion. cooperating ‘therewith

- and "adapted to extend- durmcr transverse

40

[54]
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60

cutting fromi‘a pomt ad]acent the front end-
of sald frame ‘to a point in advance of

said- frame, a_ driving connection “between

one of: said- tr‘msverse shafts and said feed:

oper'ttlno ‘member, including a gear concen-
tric. w1t11 said- feed operatmor membe1 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-
txoned ve‘tr, frlctlon mec]mmsm for connect-
ing said pinion to, said - shaft, means for
driving said last-mentioned shaft from said
motor, ‘apd- means under frictional control
for regulating the motion of the machine
frame mcludmv a flexible portion extend-
ing durlntr transverse cutting te a point
behind, the ‘machine frame and a member
cooperating therewith - disposed further to
the rear on said frame than said feed oper-
ating membel and rotating on a horizontal
axis.

'10. A room and pillar mining machine
comprising a machiné frame Slld‘lble on its

bottom over a mine bottom, cutting mech-

anism including a cutter bar pr0]ectm<r Ion-
gitudinally tl\elefrom, a motor for actuating

1;536,32

said cutting mechanism, and’means for’ feed-
ing said. frame to sump said; bar under ‘the

coql 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 poimnt in advance
of said frame, a gear member concentric
with and fixed duri ing drum drive -as to
angular movement W1th 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 ofher
of said first mentioned shafts meshing with
said last mentioned gear, friction ‘mechamsm

70
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80

for connecting said last mentioned ‘pinion

to said slntt means for dI‘lVlDO‘ sald last

1nent10ned shatt from said motor including

a worm vwheel on said sha'ft ‘and a worm

driven by said motor, and means under fric-

tional control for revulatmcr the: *motlon of
the machine frame 1ncludmtr - second’ drum
further to the rear of said frame than ‘said
first mentloned drum and 10tat1nfr on a hor-

1zontal axis, and a flexible .cable “‘wound.

thereon and- extendmg durmg transverse

cutting to g pomt “behind the machme'

frame.

11. A room and pillar- nnnmg machme
comprising a machine frame sliddable on its
bottom over a mine bottom, euttmg mechi-
anism including a, cutter bar projecting lon-
gitudinally therefrqm, a motor for actuating:
S‘ud cutting mechanism, and-means for feed>
ing said frame to sump said’bar under’ the
coql and thereafter to movye said frame and
bar laterally acrogs a face during - cutting
including a pair of parallel transversely' ex-
tendmcr shafts, a rope winding drum rotat-
ing on a transversé axis, a rope’ wound:
thereon and adapted-to extend during trans-
verse cutting from a point adncent the:front:
end of said frame to a point in advance
of said frame, a_ gear member concentric
with and fixed durmo drum drive as to
angular movement with respect to said drum,
a pinion ]ournaled on one of said’ transverse
shafts and meshing with sald gear, a ‘sec-
ond gear on said slnft, a pinion on’thé ethei”
of-said first mentioned shafts meshing with
said last mentioned gear, friction mechanism
for connectm«r sald 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 Iatter and ‘means
under frictional control for reoulatmc the
motion of the machine frame 1ncludmo- 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
nrachine frame.

12. A reom and pillar mining machine
comprising 1 machine frame slidable on its
bottom over a mine bottom, cutting mecha-
nism including a eutter 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 transvevs:
cutting from a point adjacent the front end
of said frame to a point in advance of said

frame. a gear member-coaxial with: angd fixed

during drum drive as to angular movement
with respect to said drum, a pinien joirnaled
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
mentioned shafts meshing with said. lest
mentioned gear, friction meehanism for con-

necting: said last mentioned pinior to- said:

shaft. means for driving $aid lastnentiotied
shaft from said moter inelading a.wotm
wheel on said shaft and & worm deivem by

said inotor and rotating on-a vertical axis.
to the rear of the latter, said meoter having
_an armature shaft longitedinally dispesed
with respect to said frame and’ means: in-
cluding - a bevel pinion on s#id armature
shaft and a bevet geur: coaxial with and’

ibove said wortn, and means under frietional

contrel for- reguldting the ‘motion- of - the.
machine frame 1neluding ' seecond -drtum-

further to the: rear of saidi:frame than said
first mentioned drum:aiid rotating on a hori-
zontal axis and a flexible cable wound: theére--
on and extending during transverse eutting:
te a point behind the machine frame.

13. A room and pillar mining machine in-
cluding a motor having -its srmatvre shaft
rotatable on an axis extending longitndi-
nally of the machine; a bevel driviig 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 abeve and
meshing with said driving pinion, a- eutter
chain driving sprocket, a driving conneection:
between. said' bevel gear and said driving
sprocket, and feeding mechanism for feed-
ing said machine bodily: laterallv alomg .2
mine face including a feed: operating mem-
ber 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 worm. and
friction controlled driving connections be-
tween said shaft and satd feed opervating
member- includine a frietion cluteh eoawial

2 with said-worm. wheel.

7

14. A roemy and pillar mining machine m-
cluding a motor having its armature shaft
rotatable on an axis extending longitudi-
nally of the machine, & bevel driving pinion
upon the rear end of said shaft, a bevel gear
rotating o a vertical axis to:the rear of said
armatare shaft and disposed above and
meshing with said driving pindon, a eutter
chain driving sprocket, a driving conneetion
between said bevel gear and said driving
sprocket. and feeding mechanismn for feud-
ing said machine bodily laterally along a
mine face ineluding a feed operating mnem-
ber rotatable upon a tramsversely extending
azis, a worm ceaxial with and votated by
said bevel gear, a transverse shaft carry-
ing a worm wheel driven by said wormy
ana frietion controlled driving connections
between said shaft and said feed operating
member including a seeond shaft parallel to
said transverse shaft and a friction elutch
concentric with: ene of said shafts.

15. A.reom and pillar mining maehine in-
cluding: a motor having its armature shaft
rotatable on: an axis: extending longitudi-
nally of the machine, & bevel driving: pinion
upon; the, rear end of said shaft, a bevel gear
rotating on a vertical axis to the rear of said
apmature shaft and disposed above and

nieshiing . with said driving pinion, a: cutter

chain driving sprocket, a: driving: conneetion
betiween, siid bevel gear and said driving
sprecket 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
axig,, a- worm .coaxial with and rotated by
saidkbavel gear, a tramsverse: shaft ecarrying
a. wormi wheel. dniven by said worm, and
friction: controlled’ driving connections be-
tween- said shaft and said feed operating
member inclpding a second: shaft parallel to
said transverse shaft and a friction cluteh
concentric with said worm wheel earrying
shaft and controlling the driving of said
second: shaft by said first mentioned shaft.
16, A-rdom and pillar mining maehine in-
chiding .a. moter having its armature shaft
rotatable on.an: axis extendine longitndi-
nally of the machine. a bevel driving pinion
upon the reéar 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, #. cutter
chdin - 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 ineluding a feed operating
member retatable npon a ‘transversely ox-
tending axis. a werm- coaxial with: and ro-
tated by said bevel gear. a transverse shaft
carrying a worm wheel driven by said worm.
and . friction eontrolled 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
5 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
19 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
15 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
20 by said worm, and friction controlled driv-
ing connections between:said bevel gear and
sald feed operating member including a
second shaft parallel to'said transversé shaft
and frictional :controlling. mechanism: co-

23:axial with one ‘of said shafts and control-.

ling all driving:of: the: second ‘mentioned
transverse shaft by: said ‘first mentioned
transverse shaft. - . .7 o s
18. A room and:‘pillar :mining machine
30 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 i vertical axisto the rear

35 of said armature shaft and disposed above
and meshing ‘with said driving:pinion, a cut-

[

ter chain driving sprocket, a driving connec-

tion between'said- bevel gear and: said-driv--
ing “sprocket, iand - feeding:> mechanism for.

40 . 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-

45: worm wheel driven by ‘said-worm, a driving

element on'said:shaft, a frictidn ‘clutch co--

axial' with ‘said‘last’ mentioned:'shaft, said
driving elemerit” being’ intermediate. - said

worm wheel and: friction“clutch, and opera-:
50 tive connections between said driving ele-

ment and:said feed operating'member.

55 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 dpivingw7 pin-

60 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 mineé. face including a feed

65 operating member rotatable upon a trans-

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 frie-
tion clutch, operative connections between
said driving element and said feed operat-
ing member, and means operative though
sald 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 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 cuttex

chain driving sprocket, a driving conneec-

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
worm coaxial with and votated 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

80

00

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-.

sition) 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-

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 connection
between said bevel gear and said driving
sprocket, feeding mechanism for feeding

* said machine bodily laterally along the mine

19. A room and pillar mining machine in-
cluding a motor -having its. armature shaft:
rotatable .on:-an ‘axis:extending’ longitudi-

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
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means including a flexible member, a ro-
tatable member cooperating therewith and
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.

92. In'a room and pillar minihg 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 g vertical axis, said element: on rotation
carrying therewith 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 plural speed’ plane-

tary gearing frictionally controiled.at either

speed and driven by said'worm.

93. In a room.and:pillar mining machine

including a motor having i 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 rotat-

ing on a.vertical axis and’ carrying there-’

with a worm, and’ mears’ for feeding said
machine including a flexible feeding mem-
ber, a feed operating member cooperating’

therewith and rotatablé on a transverse axis,

and means for driving the samé at a’ plu-
rality of predetermired speeds in-ofne direc-

tion with said' motor running in one direc-.

tion including plural'speed’ planetary gear-

ing frictionally controlled at' eitler speed’

and driven’ by said worln, and’ controlling’
means for said' gearingincluding an ele-
ment reciprocable in 4~ direction perpen-
dicular to the plané of orbital movement of
the planetary gearing to change the speed’
produced thiereby. - ’ A

24 Tih 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
sproclket, driving means therefor actuated by
said motor including an‘ eléthent’ rotating.
on a vertical axis and carrying therewith a.
worm, and means for feeding said’ machine
including a- fléxible: feeding member; a: feed’
operating member cooperating - therewith
and rotatable on a transverse axis, and
means for driving the same at a plarality
ot predetermined” speeds in one direction
with said motor running in one direction
including plura® speed planetary gearing
frictionally controlled” at either speed and
driven by said worm, and controlling means
for said planetary gearing including an ele-
ment reciprocable along the line perpendicu-
lar to the orbit and coincident with the axis

o

of orbital movement of said planetary gear-
ing-to effect & change in the speed produced:

95. Ih a room and pillar mining machine
including a motor having its armature shaft
rotatable on an axis extending longitudi-
nally of the macliine, a-cutter chain driving
sprocket, and driving means therefor inclid-
ing a bevel pinion’ on-caid armature shaft,
a-bevel gear rotatable on a vertical axis and
driven' by'said bevel pinion, a spur pinion
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’
mining machine inclading a flexible feeding’
member, & 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

on a vertical axis, and means driven by said’

worm for driving said feed operating mem-
ber at: a plurality of predetermined speeds

in one direction with said’ motor running-

irY one direction ineluding a phuril prede-
terfained’ speed” planetary gearing fric-

tionally controlléd’ at either speed and’

driven by said worm.

/26, Tn a-roem and’ pillar mining' machine
inchading a motor haviing its armataré shaft

rotatable on an axis extending: longitudi-
nully ofithe machineg, a ¢utter chain driving
sprockiet ‘anvd driving means therefor includ:
ing-4 bevel pinioh on said armature shaft,
a beveligear rotatable on a: vertical axis and
driven by said bevel pinion, - spur gear co-
axial with' said Devel gear, a sécond’ spur
gedr ‘rotatinig'on a' vertical’axis, and opera-
tive cofinections between 'said Tast' mentioned
spur gear and’ said’ cuttér chain driving
sprocket, and' féeding ‘medns for said mining
maching’ including a flexiblé feeding mem-
ber, a' féed operating: member: rotatable on
a transversé dxis' and cooperating with:said
flexible féeding member, a.Wworm rotatable
with one of said elements rotating on a ver-
tical -axis, and' means driven by said worny
for driving said feed operating member at o
plurality ef predetermined: speeds in one di-
rection. with said motor running in one di-
rection including. plural’ predetermined
speed planetary’ gearing frictionally con-
trolled’ at’ either speed, and” controlling
nieans for said gearing including an element
reciprocible in a direction perpendicular to
the plarie 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
rotatable on an axis extending longitudi-
nally of the machine, a cutter chain driving
sprocket and driving means therefor includ-
ing a bevél pinion on said armature shaft, a
hevel gear rotatable on a vertical axis dnd
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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 cutterchain 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
magchine including a flexible feeding member,
a feed . operating member rotatable on a

: transverse:axis and cooperating with said

e

flexible feeding member, a worm.rotatable
with one of said elements rotating on a ver-
tical saxis,. 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
o D8 axi5, anc

power.. from’ said- worm wheel to said feed
operating member including planetary gear-
ing including orbitally moving elements the
axis . of whose orbital movement extends

- transversely and is-disposed further from

55
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65

said ‘armature shaft than the axis of rota-
tion of said worm wheel and said feed op-
crating 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 whicli said gear is mounted and

which is rotatable with said gear; a plural-

1,536,327

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, & winding member cooperating there-
with and rotatable on a horizontal trans-
verse axis, and means actuated by sald 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.
81. 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-
snism 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
Itne perpendicular to the axis of said shaft.
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32. A room.and pilla; mining machine in-
cluding a motor having an ar;ma_tgur.e.shaft
rotatable on an axis extending longitudinally

of the machine, a driving pinion on said

apmature shaft, a gear meshing with said
driving pinion and duiven thereby, a shaft
on which: said, gear is mounted and which
is rotatable with said, gear, a plurality of
driving elements on sald 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
sald 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 pagallel 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.

33. A room and pillar mining machine. in-
cluding: & motor: having ap: armature, shaft
rofatable.on an axis extending:longitudinally
of the; machine, a driving pinion on: said
armakure; 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 othen
including a flexible feeding member, & wind-
ing member - cooperating therewith, and
means actuated by said last mentioned driv-
ing element for causing said winding mem-
ber to rotate at a plurality ofi predeten-
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,

"34. A room. and pillar mining machine

11

0y

including a. motor having an armature.

shaft rotatable on an axis extending longi-
tudinally of the machine, a driving pinjon

on said armature shaft, a gear meshing with,

sald driving pinion and driven thereby, a
shaft on which said gear is mounted which
is votatable with said gear, a worm 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 armature shaft, a gear meshing with
said driving. pinion and driven, thergby, a
shaft on which said gear is monnted, which
is rotatable with said gear, 3 worm and, a
driving. pinion on said shaft, cutting. mecha-
nism driven by said last mentipned driyving
pinipy, and feeding. mechanism, operated
by said, worm including a. flexible feed-
ing: member, a winding member cooperat-
ing. 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 plurglity
of speeds and; under frictional .contrel, at
each speed. while. said motor runs: in ong
direction inclnding a multi-speed. planetary,
gear reduction all of whose elements rotate
on axes extending transversely of said
frame. ‘

36. A. room and pillar mining maching
including a, motor having an armature shaft
rotatable on an axis extending. longitudinal-
lv 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. ro-
tatable with said. gear, a worm and a driv-
ing pinion on said shaft, cutting mechapism
driven. by said last mentioned driving
pinion, and feeding mechapism, operated. by
said. worm including a flexible.feeding mem;
ber, a winding member cooperating- there-
with and means actuated by said worm for
causing said winding memben to rotate at
a plurality of predetermined speeds in the
same 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 gear 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 olperatéd by
sald worm incluging a flexible’ feeding
member, 2 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 4 plurality of speeds and
under frictional contrdl at 'each speed while

_ said motor runs in one’direction including

30

« multizspeed planetary’ gear: réduction all
of 'whosé elements rotate 'on axes extending
transversely of said frame, driving means
therefor including a worm wheel ‘actuated
by said worm and rotating an ‘élement of
said planetary gearing; and means for con-
trolling the” cooperation of the elements of
said planetary gearifig’to’effect: a- different
speed ‘of drive’ therethrotigh'' including':a

. member “recipro¢ible’ iiir- &' diféction trans-

g

40

5 verse of said machine’ frame.

1387 A" room’ atid * pillar snining’
incliiding & miotor Having'an’a . 3
rotatable on® &t ¥xis ‘extending longitudi-
nally’of*thé machine; 4’ driving'pinion on
said ‘drmatiré Shift, '8’ géar meshing with
said drivitig pinion and driven'thereby; a
shaft on which said 'geariis” moéunted’ and
which is rotatable with said gear, a plural-

ity of driving elements on said’shaft, cut-

60

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 mechdnism’ operated by the other of
said elements “incliding ‘& flexible' feeding
mémbeér, a feéd 'operating' member ¢ooperat-
ing therewith''anid’ rotating on a transverse
axis, and Theans détuated by said'last men-
tioned “driving ‘element for 'causing - said
winding ‘member' to draw in said flexible
feeding member at ‘a plurality of predeter-

1,536,327

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 circulafing 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
therewith 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 elemeénts including a flexible feeding

70
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90

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. - T

-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 Ymechanism including a plurality’ of flexible

at each speed while said motor runs in one
direction. - o ST

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 frictiondlly controlled at each speed i
for ‘effecting rotition of said feed operat-
ing miémber at a ‘plurality of predetérmined
'éi)eeds and means for controlling the lehgth
‘of "said otheér ‘portion.

492, A room and pillar mining machiné in-
cliding”a mdtor having an armature shaft

‘rot‘atable on dn axis extending loncltudmal

ly of the machine, a driving: plmon on said

-artmature shaft, a gedr meshmg with said

driving pinioh "and driven thereby, a shaft

"o which said gedir is mounted and which
is totatable with said gear, a plurality of
‘driving élements fixed to said shaft, cutting

sitbchanism  driven by one of $aid elements
-and ‘nyachine feeding and guiding ‘miecha-

‘hisiificluding a pllmllty of flexible feed-

ing ‘portidns e\tendmﬁ in opposite direc-
'tions fioin opposite ends of said machine
frame during ciitting dcross-a faceé, means

‘operated by “the other of said- drwmﬂ ele.

‘ments ificluding a feéd oper‘xhng member
cbopelatmg with one of said: portions to ef-
‘fect ‘movement of the machine toward the
‘end ‘of said portion remote from ¢aid ma-

‘chifie, and means frictionally controlled ‘at

ench speed for effecting rotdtion of said feed
operating inetiiber ut 4 plurality of prede-
termined spée&s dnd ‘means for controlling
the ‘lehgth ‘of ‘sdid” other porticn mcludma
2 member rotatable on a horizontal axis :md

-cooperating ‘with said last “entiotied por-

‘tion ‘ant frictionial controlling means coh-
trolling the rate of rotation of sald member.

43. A réom and pillar mining michine
‘fitchuding s mdtor having'an armature shaft
riitutable on ‘an axis extending longitudinal-
v of ‘the macliitie, a drrvmg pinion on said
-armature shaft, a ‘gear nieshing with said
dlriving pinion uhd driven thereby, a shaft
tin which said gear is nmounted ‘and which
is rotatdble trith said ear, a plumlltv of
driving elements rigid on said shaft, cutting
mechanism driven b) one of said elementQ
feedtig ‘méchanism operated by the other
mcludmg a flexible feeding portion. a wind-
ing member eoopmatmq therewith, and
means actuated by said last mentionéd driv-
ing element for causing said winding mem-
her to draw in said flexible feeding meémber
at a plurality of predetermined speeds arnd
under frictional control at each speed while
said motor runs in one diree¢ tion, and fric-
tionally gontrolled means for controlling the
angle of said machine relativ® to a working
face including a second flexible feedifig por-
tion and a frictionally controlled rotatable
element cooperating therewith.

44. A room and le‘II‘ mining machine in-
cluding a motor having an armature shaft
rotatable on an axis extendmg longitudinally
of the machine, a driving pinion on said
armature shaft, a gear meshm(r with said
driving pinion and “driven thereby, a shaft

&}

on ‘which said gdar is s piounted and which

s rotatable with ‘said ‘gear, a plurality of
drn ing “eléménts on said shaft, cutting
‘techianism driven by ‘one of ‘said’ elements,
teéding mechanism’ éperated by the other
1ncludmor ‘4 flexible féedinig pmtlon a wind-
ing ‘member cooperatmg therewith, ‘and
‘means actuated by said Tast mentmned'drlv-
ing elemient for causing said winding mierh-
ber to'draw in #aid flexible feedig Member

‘at a4 plurality of predeétermnined spéeds and

wnider frictional control at each speed while
caid motor rins in one difection ieluding
| all

a multi-speéd pldfietary gear reditctioki’

'of whote 'élemérits rotate on dxés exteliding

'transversely of said frame, 'frictionslly’ eoh-
trolled miedns for- controllmg the “atigle of
said ‘wiachiné relative to & working fice in-
cliding ‘a ‘Second fléxiblé feeding ﬁdi'tlon

cand a frlctlonally controlled rdtatable ¢le-

‘ment toopérating therewith. . =« -

"45.- A room and plllar m1n1n0' machihe
in¢luding a motor haviitg 4h armature Shaft
Totatdble oh ‘an axis extehdlhg longltudl-
nally of the machme, 2 driving plmoh ‘on
sdid armatiire shaft, 4 gedr iheshmg with
said driving pinion unid ‘driven thereby, a
shaft 'on which said- péar is thoimteéd and
which ‘is rotatable With &iid gear, a ‘plu-
tality of ‘drivitig eléfients ‘on $aid shaft,
‘cuttiiig miechanisi driven by ‘oné ‘of’ kald
ielerﬁents feeding 'mecliatiisin operated by
‘thie otlier ihcludmg a fléxible ‘feedifig 'por-
tion, a wifiling métibér ¢60pérkting there-
With, ahd meins ctuatéd by said Idst mien-
tioned driving elértent for causing’ said
winding ‘meinbét t Totate 4t a plurahty of
pr ‘edétermined” spééds to draw. in said Hexi-
blé feéding metibér 4t a pliirality of speéds
ihd hder friction#t] control at éach speed
while said motor runs in ‘onie direction in-
cluding a multi-speed planetary gedr reduc-
tioh all of whose eléments rotate on aXes
exténding transversely of siid frame, and
drivihg méans therefor 1nclud1ng an ¢leinént
actuated by said last fientioned driving ele-
wietit and rdtating ofi an dxis parallel to a
line per penalcuhr to the axis of said shaft,
and frictionally controlled means for con-
trolling ‘the angle of said machine relative
to a WO'I‘I\III"' fico including a secotid fléxi-
ble feeding portlon and a fuctlonally con-
trolled Totatable elefiient cooperatifig there-
with,

46. A room and pillar mining machine in-
cluding a motor having an a‘ﬁnature Shaft
rotatable on an axis extending longxtudl-
nally of the machine, a driving pinion on
said armature shaft, a gear mieshing 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 therewith, 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-

20

25

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

-Teeding portion and a frictionally controlled

- rotatable element cooperating therewith.

- 30
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- 47. A room and.pillar mining machine in-

-cluding .a motor having an-armature shaft
: rdt'ataﬁle» on- an axis extending. longitudi-
‘nally.
said .armature shaft, a gear meshing with

of the machine, a-driving pinion on

said, driving pinion and  driven: thereby, a
shaft “on- W%ich sald gear. is.mounted and
which is rotatable with said gear, a plurality

+of driving elements on said shaft, cutting

410

G0

mechanism driven by one of said elements,

.feeding mechanism operated by the other in-

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
<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, af each speed while

said motor runs in one direction including a
multi-speed planetary gear reduction all of
whose elements rotate on axes cxtending
transyersely 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 machine relative to a working face
including. a_second flexible feeding portion
and a frictionally controlled rotatable ele-
ment cooperating therewith.

48. A room and pillar mining machine in-

' 1,536,327

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
sccond 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 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
sald 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
pigion 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 therewithiand rotatable on a transverse
axis, and. driving mechanism for said feed
operating member including. driving gear-
ing” operativé 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 extendmv ‘longitudi-
nally of the machine, a driving pinion there-
on, a gear driven thereby, a shaft support-
ing 4 and driven by said gear, a worm on said
shaft adjacent said .gear, a driving pinion
on said shaft at the 0pp051te side of said
worm from said gear, cutting mechanism in-
cluding a cutter bar extending during cut-
ting. 1on01tud1nally of said frame and carry-
inga circulating cutter chain, a cutter chain
dmvmg sprocket and operatwe 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,

asfeed: operatm member coopera.tmg there-
w1th and rotatable on a transverse axis,-and
driving mechanism for said feed operating
meniber including driving gearing operative
to. effect’ rotation thereof at:a plurahty of
predetermined speeds-and including at'each
of such "speeds frictional means for hmlt-
1ng the power transmissible.: .

52." A 'room ‘and :pillar: nunm(r"machme
mcludmg a motor having an armature shaft
rotatable»on janfiaxis: e‘itendmg longitudi-

lly of the: m‘lchme, a driving pinion  there-
onﬂa gear driven thereby, a: shaft support-
ing:andsdriven by said " gear, a: worm'on
said:shaft adjacent. said:gear, a driving pin-
ion'on"said shaft ‘at the opposite. side of

saidi-worm - fronr said’ geary cutting: mech-.

anism including a cutter bar extendmw dur-
ing'cutting longltlldxnftlly of said frame and
carrym a circulating cutter chain, a cutter
c¢hain 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 mcludmn a. flexible feed-
ing membex, a feed operating member co-
operating therewith and rotatable on a
transverse asis. and driving ‘mechanism for
said feed operating member including driv-
ing gearing including planetary gearing and
oper‘\tlve 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 dlsposed in front of
and p'u'lllel to the axis qbont \vhlch the

IS

orbital movement of sald planetaly gearing
takes place.

53. A room and plllar mining "machine
1nclud1no' ‘a2 _motor having ‘an armature
shaft rotatable on an axis extending . longi-
tudinally of the machine, a dmvmg 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
pinion on said shaft at the opposite side of
said worm. from said gear, cutting mecha-
nism including a cutter bar extendmo' dur-
ing cutting lon«rltudmally of said frame
and ‘carr ying a circulating cutter chain,.a
cutter chain driving sprocket, and operatlve
connections between said sprocket and said
second mentioned -driving pinion,: and
mechanism for:feeding ‘said machine later-
ally: during cutting’ 1ncludm0 -a- 'flexible
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feeding member, a feed operatlnv member

cooperating therewith and: rotatable on a
transverse axis, and: driving: mechanism!for
said - feed operatmO' ‘member: including ‘driv-
ing 'gearing ~including -planetary gearing
and operative to effect rotationcthereof-at
a plurality of predetermined speedsand: in-
cluding at each of suchispeeds frictional
means for limiting the ‘poweritransmissible,

85

90

said feed operating.member rotating:ion:a .

transversely extending ‘axis ‘disposed :inter:
mediate the:axis of orbital: rotation of said
planetary gearmﬂ "’and - said; armature
pinion.~ BER L

-54. A room: and” plllar 'mining machme

\(;- R

H

95

mcludmg a motor 'having. ani:armature

shaft rotatable on ‘an:axis extending longi-
tudinally -of:the machine;: a”drivingipinion
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 ion-saidishaft
at the opposite side ‘of said worm from:said
gear, cutting’ mechanism . including a-cut-
ter bar extendm" during cutting: IonO'Itudl—
nally ‘of said frame -and carrying ‘a “eircn-
lating cutter chain, a cutter chain driving
sproclxet and operative'corinections between
sald sprocket ‘and said ‘second mentioned
driving pinion, ‘and ‘means for: effecting
feedmfr of said mining' machine’and con-
tlolhn(r the angle thereof to the face: dur-
ing cuttmo across ‘a ‘face including a plu-
ahtv of flexible feeding pmtlons extend-
Ing 1n opposite dnectlons from. the oppo-
site' ends to .said frame during cutting
across a face, a feed operating member (5
operating with the forwardly :extending
portion, driving mechanism for :said’ feed
operating member including ~a: driving
gearing operative to effect rotation thereof
ab a p]umhty of predetermined speeds and
including at each of said speeds frictional
means for limiting the power: transmissible
and a rotatable member rotatmg on & horl-
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zontal axis and arranged adjacent the rcar
end of said machine and cooperating with
the: rearwardly: extending: flexible portion
and:. provided with frietional. controlling
neans. .

-55.. A:.room and. pillaxi mining - machine
ineluding> a moter: having an armature
shaft rotatable on.an axis extending: longi-
tudinally: of- the machine, a drivihg: pinion
thereon, a:gear driven thereby, a shaft sup-

- porting -and driven by. said-gear, a worm

15
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on saidishaft adjacent:said gear, a.driving
pinien on- said shaft at the opposite sidé
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 sproeket and
operative .connections between said:sprocket
and:; said. second mentioned driving: pin-

© iomy. and: means- for: effecting feeding of

said;. minikg machine. and; controlling: the
angle: thereof:: to.. the. face: during. cutting
across:a face-imeluding a plurality of.flexi-
ble:feeding:- portions:-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
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40

mechanism for -said - feed: operating mem:

i ber including- driving gearing: including

planetary gearing:and operative-to effect
rotation thereof at a plurality of predeter:
mined :speeds: andincluding at:eaeh . of said
speeds: :frictional -meansc for limiting: the
power ‘transmassible; and a. rotatable: mem-
beri-rotating:on: a: horizontal axis. and:ar:
ranged: adjacent the rear. end..ofrsaid:ma-
chine andicooperating; with the rearwardly
extending - flexible : poxtion: and: provided

- withe ffictional contrelling; 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.. . i o o ’

56 :Asroom and; pillar mining machine:in-
cluding «a: motor- having an-armature shaft
rotatable on an: axis:extending longitudinal-
ly-of the machine, a driving;pinion thereon;

@ gear driven thereby, a shaft supporting

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 mechamism:includ-

. ing -a. cutter -bars extending during cutting

60

longitudinally of said frame:and carrying:a
¢irculating -cutter: chainy aicutterichain- driv-
ing-sprocket and:operative:connections: be-
tween said: 'sprocket’ and said- second- men-
tioned-driving:pinion, and means for: effect-
ingfeeding: of:said mining:machine and:con-
trolling: the .angle thereof:to the: face during
cutting across' & face.including - a: plurality
of flexible feeding portions extending in op-

1,536,327

posite: directions. from the: opposite ends. of
sald; frame: during: eutting aeross a face;. a
feedoperating member cooperating with: the
forwardlytextending portion; driving mecha+
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 fléxible: portion: 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. Ih:a: room and pillar mining machine,
a:machine; 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 motory and means, forfeeding said ‘ma-
chine:to: sump-said:/bar-into a. working face
including: a:flexible feeding member: a«fa;pted
to; be:placed-under tension; during sumping,
a:féed zoperating, membern cooperating there-
withy.and -actuating means for said: feed; op:
erating. member: effective .to: rotate the same
at: either: of: two: predetermined;speeds:and

70
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frictionally: controlled: at either-speed; said

means including-epiceyclic: gearing: compris-
ing:elements :cooperating;differently -during
drive at:said-two predetermined speeds;. -

58::Aaroom:and; pillar mining;machine. in-
cluding:a: motor having::its- armature shaft
rotatable on:fan: axis:extending longitudi-
nally -of-the: machine, a:bevel :driving pinion
upon: the :rear end:of: the shaft; a, vertical
shaft-arranged to the rear of'said.armature
shaft-and:carrying-a bevel gear:adjacentithe
upper: end:thereof: meshing -with .said .driv-
ing:pinion, 'a:cutter: chain; drivibg sprocket;
driving: connections  between: said - vertical
shaft and:said,cutter:-chain driving sprocket
and mechanism: driven. hy ;said:motor, for
feeding:said. machine bodily laterally along
a- mine face daring cutting:including a feed
operating: member:. rotatable.. upen. a. hori-
zontal axisy and actuating-aneans 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.; = . -
. #9. Arroom 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-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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1n0' pinion, a cutter chain dr1v1n0' sprocket,
drlvmo' connections between said vertical
shaft and said dri iving sprocket, and feeding
mechanism for feedxno‘ said machine bochly
laterally along 2 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 worm gear-
m" 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 armature 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 thercot and meshing with said
driving pinion, a catter chain driving sprock-
et and dmvmo' connections between said ver-
tical shaft and said driving sprocket, and
feeding mechanism for’ feedmfr said machine
bodx]v laterally along a mine face during
cutting including a feed o yerating member
rot‘ltable upon a “transver se%y estendmg axis
and actuating means therefor including a
worm rotatable upon a vertical axis, a worm
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 e\tendmw longitudinal-
ly of the machine, a bevel duvm‘r pinion
upon'’ the rear end of said shaft, a veltlcal
shaft arranged to the rear of s:nd armature
shaft and carrying a bevel gear adjacent the
upper end thereof meshm«r with said driv-
ing pinion;a cutter chain dmvmfr sprocket,
a dnvmn gear therefor coaxial therew1th, a
driving “connection .between " said vertical
shaft and’ said driving gear

laterally along a mine face during cutting
including a feed operating member rotatable
upon a Torizontal axis lying in a line whose
projection vertically cuts said dri iving gear
and actuating means therefor including a
worm rotatable upon a vertical axis, a worm
wheel mtatabLe upon a horizontal transverse
axis whose projection vertically also cuts
said driving gear, and friction clutch me:h-
amem 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 chamn driving sprocket, a driving
wear therefor coaxial therewith, feeding
mechanism for feeding said machine bodily
laterally along a mine face including a feed
operating member and drivi ing mechanism
therefor incinding a worm rotating upon a

and feeding
mechanism for feedmfr said machine bodlly,

177

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 e\tendmg 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,
2 cutter chain duvmo' sprocket, a driving
conne:tion between said vertical shaft and

said driving sprocket, and feeding mecha-
nism for Ieedm(r said machine- bodxly 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’ mcIudmv a

worm rotatable upon a vertical. axis.

64. A room and pillar mining machine in-
cluding a motor havmc its armature ‘shaft
rota table on an axis e\tendmv lonfntudmal—

1y of the machine, a bevel duvmtr pinion on
the rear end of said shaft, a Vertlcal shaft.
arranged to the ‘rear of said armature shaft ¢
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and carrying a bevel gear adjacent the up-_"

per end meshing W1th said driving pinion,.

a cutter chain’ drlvmg sprocket, a "driving

connection betweén said vertical shaft. and, -

said - driving sprocket,, and mechanism for

100

feeding said machine bodlly laterally, along . -

the mine face ‘during ‘cutting mcludmb

feed' operating member rotatable upon:-a .,

horizontal axis and ‘act_ua.tmo means. there-
for 1ncludmg , worm: otatable upon a “verti- .

cal axis, 2 worm wheel driven. théreby, and .
friction clutch means coamal -with sald:'

worm wheel.

65. A rooni and pxllar mining machme in-
cludma a motor havmo' its armatme shaft__:.
1otatable on an axis extendmtr lonottudmal-

ly of the machine, a bevel dnvmb pinion on
the rear end of sald shaft, a vertical shaft.
arranged to the rear:of said armature shaft
and carrying a bevel gear adjacent the up-

g a .

“lo5

115

per end meshing with said driving pinion, a .

cutter chain driving sprocket a drlvmv con-
nection between said- vertical shaft and said
driving sprocket, and feeding mechanism
for feethnnr said machine bodll) laterally
along the mine face during cutting includ-
ing a feed operating member rot‘tt'xble 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

friction clutch mechanism coaxial with said

worm wheel.
66. A room and pillar mining machine in-
cliding a motor having its armature shaft

120
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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 catter chain driving sprocket,
a driving connection between said vertical
shaft and said driving sprocket, and mech-,
anism driven by sald 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 ‘
ing member, and clutch mechanism. includ-,:

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 m¢chanism in-
cluding a cutter chain driving sprocket, a
driving gear therefor coaxial therewith,
and mechanism drivep .by said motor for
feeding said machine bodily laterally along
the mine. face. including a feed operating

1,536,327

feed. operating, member, and, means . for, 65
effecting Totation thereof at a plurality of .
predetermined speeds frictionally controlled, |
at each.of said speeds. o

70.. A room and _pillar. mining, machine
including a motor, having its armature shaft 70
rotatable on an axijs extending. longitudi-
nally of the machine, cutting mechanism
including, a cutter chain driving sprocket,

-a driving gear therefor coaxial therewith,.

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, Wheel, planetary driving |
connections: coaxial with said . worm -wheel 80
between said ,worm. whee] and said operat-,

ing a member reciprocable, axiglly of said..

_worm wheel angd; planetary. driying, connec:, .

~said worp wheéel, and,a pinion qn.said,sha

member and driving mechanism therefor in-,

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 pillar mining .machine,

A 3

including a motor having 1ts armature shaft ;

rotating on an axis extending

of the machine, cutting mechanism|includ-

ing a cutter chain driving sprocket, a driv-

ing gear, therefor coaxial therewith, .and

longitudinally

mechanism driven by said motor for feed-

.........

ing said machine bodily laterally ‘along the
mine face including a feed operating mem-
ber.rotating on a transverse axis an?l

driv- .

ing, mechanism therefor including a worm

rotatable upon a vertical axis and in a direc-
tion opposite to the direction of rotation of

tions and means for, actnafing, said cutter, 85
chain sprocket diiving, gear and said worm. .

‘Wwheel by poyer .frem, said motqr, including; .
.a driving pipig

n:on ,sald  armature . shaft,
a geal:,%le.sh..ingm, grewith and, driyen there-.
by, ‘a shaft on Wwhich said . last mentioned 90
gear s fixed, p worm.qn sald shaff engaging .
£t .

engaging said, qutter, chain driying, sprocket..,
driving,. geat, 52 morm boing atween,
the gear and pinjon. on said shaft.,” ° 9
71. A room and pillar mining, machine..
including a mofor, having its armatyre shaft
rotatable on, an_ axis, extending. longitudis:.
nally of.the machine,. cutting. mechanjsm |

5

including, a -cutter chaip driving. sprocket,- 100
‘2 driving " gear, therefor. coaxial fherewith,

feeding, méchanmism, for,
..chine bodily laterally. along a mine, face

or, feeding. said..ma-

including a feed operating menber, a worm

wheel, and ' planetary, .driying  conngctions, 105
between. said, worm ,Wheel and
ing member, including, a plurglity. of orbit-

d said pperat-
ally “moying, gears, and,.a " plurality of..
mutually . coaxial, gears , with which said ..
orbitally moying, gears mesh, frictional .con-. 110
trolling . means._. operatiye , irrespective.. of

-the mode_ of gooperation. of said planetary .

said driving gear, a worm wheel rotating on .

a parallel transverse axjs driven by said

worm, and {friction, clut¢gh mechanism co-

axial with said worm wheel.

69. A room and
slidable upon its bottom including a motor
having a longitudinally extending arma-
ture shaft, a driving pinion carried thereby,

pillar. mining,_machine,

[

a shaft carrying a gear driven by said driv- |

ing pinion and also carrying and rotating,

therewith 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-

wag a worm wheel driven by said worm, a

driving conngctions to Interrupt, the.drive..
on overload, and, means for, rotating, said,
cutter.chain, driying sprocket, driving, gear, 115
and sald worm wheel by, power. from sad .
motor including,a driving, pinion_ on, said
armature shaft, a gear meshing therewith,,
and driven_thereby, a shaft.en which said .
last mentioned gear is fixed, a worm on said 120
shaft engaging said, worm. wheel and a pin- .
idh on said,shaft engaging said cutter chain
driving sprocket driying gear,

72. In’ a mining . mechanism,: a frame

carrying .in rigid relation, thereto during 125
cutting a longitudinally . projecting. cutter. ’.

bar, a motor.on’ said frame, a cutter chain.
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 theréfor; winding means rotating on
a transversé 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 therewith. -

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 axis on said
frame -and cooperating with said flexible
feeding means, and friction ¢ontrolled driv-

*ing’ connections between the same and s_aid
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 sunigears and a

> R

plurality “of planet gears.’ = "

74. In ‘a ‘mining mechanism, a’ frame car--
rying’ in°rigid-relation ‘thereto' a-longitudi-:

nally ‘projecting ciittér bar, a motor on'said

frame,'a cutter chain carfied by said cutter’

bar, ‘chain driving ‘mieans operatively con-
nected with said motor, and means for ef-
fecting movement of ‘said frame at a prede-

termined cutting speed and'*ata 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 ef mutually co-
axial gears with which said orbitally mov-
ing gears cooperate.

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

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-
ing connections
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 -predétermined cutting speed and at a
predetermined higher speed under frictional
control at each speed “including & 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-

“trolled driving connections between the same
and 'said motor including. a transversely ex-

tending “shaft operatively ‘connected with

‘sald ‘winding means during operation of the

lattei‘f

77. In & mining’ maching, a frameé car-

rying in rigid relatjon thereto during move-

“ment of said machine'in ‘s’ direction’parallel
'to‘a working face a projecting cutter bar, a
'motor on'Said:frame; a'catter chain carried
. by said ‘cutter’bar} chaifi’ driving means op- °
“eratively ‘ connect
means for effecting movement of said frame’
.at a predetermined‘cutting ‘speéd ‘and at a

“Ywith said’ motor, and

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 therewith
and operatively connected to said winding

‘Imeans.

~ 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

19

65

70

<t

‘between the same and said *

80

90

95

100

105

110

115

120

125



10

18

20

25

30

35

40

650

55

-feeding.,meang,,. guiding; ;means, therefor,

265

winding - means., rotating...on -a . transverse.
axis, on,,said., frame,.and, cooperating with
said, -flexible . feeding ,means, .and. friction
confrolled..driving, connections, between. the,
samg.and sald; mator including, a transyerse:..
ly . extending - shaft -opexatively.: connected...
with said, winding. means, during. operation .
of the latter,.and, driving means. for,said,
transyerse shaft.including a gear .whose axis,
trayerses.an. orbit.about, the axis of said,

1,536,824, «

. shaf. andyotating. the;same. during; feeding.

at the cutting speed, and, a clutch slidable. .

longitudinally.of said shaft,operative.in its:.-

different.pasitions to effect rotation of .said. .

shaft at different-speeds.,. 70
81.:In.a minipng 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,

a1 motor.on said, frame, .a cutter chain..car.. 75 .

ried by said cutter bar, chain;driving, means, ;

shaft, means for determining the,movement. operatively connected with, said motor, and,,

of said gear and a gear coaxial with said,
shaft and rotating the same, during feeding
at the cutting, speed..,.

79. In a mipipg machipe,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 carried ..
by said, cutter, bar,-chain driving means.op-:.
eratively,.connected.. with said;,motor, .and .
means, for.effeeting movement.ofsaid, franye.,
at.a predetermined. cutting speed, and at;n
predetermined..-higher: speed...under frie-.,

- tional «control .at., each..5peed .including:.a . ; ) )
-whaose axis traverses.an orbit about.the axis .

flexible feeding, means, guiding means there-
for, winding means.rotating; on,a trapsyerse.;

means for.effecting movement, of said. frame
at a predetermined. cutting speed and at a
predetermined higher speed.under frictional. 80..
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-. 86: .
trolled .. driving,,, conneetions :between . the,,.
same:and said. motor ,including.a trans-.
versely.extending ;,shaft..operatively con-..

-nected with: said. winding ineans during op-

eration -of . the latter,, and, driving -means,90:
for said .transverse shaft: including. a gear...

of  said,;shaft, means,fordetermining -the.

axis, on,sald;frame angd,cooperating, with,,;movement.of; said . gear; and,;a gear,coaxial;:

said., flexible. feeding, ;meang; and,yfriction..,
controlled,driving connections between,the.,
same and,said.motor..includipg. -2 trans-..
versely extending shaft  operatively con-..
nected with said winding means,during op;
eraion,of the, Jatter, and driying means for ;.
said, transverse.shaft.inclyding. a. gear whose,.,
axjs traverses.an,qroiti sbout the-axis-of said.,
Sll%iﬁxmeﬁxn%;ﬁof-:é9ﬁ?¥mimg-£he,a;npzemen&g;
of said, gear and:q, gearjcoaxial, with;said.,
shaft. and rotats

ingf“ﬁ_i‘:. E SN iveg oS LA S
80., I a mining jachine,.a frame carry- -

ing, in, rigid rejation, thereto, during move..,
ment; of said maching.in;a, direction parallel..,
to a working face a prejecting cutier bar, a .,

1 rotating therewith, Auring, feeds..ried, by said, cutter, bar, chain driving megns.
O arieairs os .. operatively, conngebed, with sald: motor, and i
means for effecting movement, of said. frame.,..

with.said shaft. and yrotating:therewith,dur;, 95. -
ing feeding, and.a clutch: slidable, Jongitudis,.,
nally, of said shaftioperative in,its,different . -
positions. to; effect. rotation of said shaft at .,
diffexent speeds. |, R RIS LA

. 82:.In a mining, machine, 2 frame;carry-.100a:
ing in rigid relation.thereto.during move .-
ment,of, said- machine.in 4 direction parallel -
to a working; face.a projecting cutter: bax;., .
a2 mgqtor, on,said frame,.a cutter chain.ca

1034:,

at a predetermiped; cutting, speed,-and ata .
predetermined. higher speed under.frictional...

confrol at..each. speed..including .a flexible 10

motor,on, said. frame, a. cutter. chain, carried. . feeding.,ymegns, . guiding , means. . therefor, .

by ;said.cutter, .bar, chain driying. means op-.:
eratively..conpected . with said, motor,.and -
meanlsyi.%n effecting moyement .of, said frame .
at 3 .predgtermined. cutting speed and .at.a .
predetermined higher speed under frictional -
control .at, each speed..including,.a . flexible,

windjng. means rotating;on a transverse.axis .,
on.,said, frame, and, cooperating., with said...
flexible . feeding ,means,, and, .friction. con-,,
trolled.,,driving, . connections . between,, the; 115::
same .and , said . mgtor..including.. a trans-.
versely .. extending. shaft. operatively .con-;, .

feeding means, guiding means therefor,, nected; with said; winding means during, op-..;

winding meang;rotating. on.a, trangyerse axis.
on \said, frame.;and . cooperating ;with : said. ,

eration ;of :the, latter, and  driving, means, -
for;said . transverse shaft including a gear 120-.

flexible (feeding ,means;, and; friction, con;:: whose.axis traverses.an orbit about the.axis,,.
trolled .driving.,connections, . between, the of said .shaft, means,for determjning, the.,.
same and.. said , motgr.. including:, a trans-, moyement. of said: gear:and, a gear, coaxial .
versely. extepding- shaft.operatiyely. con-. with said shaft and rotating, the same dur-, e
nected with said winding means during. op-:.ing feeding, at the cutting speed, and a 125.:
eration,of the Jattey,.and driying means for. clutch slidable longitudinally, of said:shaft, .
said trangyerse shaft including a gear.whose . operative in its different. positions, to, effect.
axis traverses,an, orbit about.the axis of said. rotation .of said shaft.at different, speeds,. .
shaft.;.means for, détermining the movement, said, clutch operating. in one, position, to..
of said gear and a gear coaxial with said vary the relation of parts of said planetary 130
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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 effecti the higher speed
of drive.- R I B EU L N P TY BB
84. In a mining machine, a machine frame,
a horizontal motor . thereon rotatable. on
an axis extending longitudinally -ofsaid
frame; cutting mechanism thereon including
a cutter chain driving sprocket,.means. for
driving said sprocket from:one :éndiof 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 mechanisin between said; transverse
members carried by said members. .:  ;
-85. In a mining -machine,..a machine
frame, a horizontal motor thereon rotatable
on an axis extending longitgdinally 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 m 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,

2L

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 connécted. 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 men-
tioned member. both;beingicuti:by.a plane: to
which the axis,¢f rotation;of said,feed oper-
ating  member;; 13- 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;saidrmembers..
87. In a mining ,machine, .a- machine
franie, a horizontalimotor, thereon.rotatable
on:an axis and exteriding longitudinally of
said -frame,-cutting : mechanism - thereon ;in-
cluding-.a' cutter,-chain driving . sprocket,
means!;for driving;said sprocket from.the
rear. end of said motor including: a bevel
gear,: feeding; mechanism jincluding -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 bevel:gear, 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
sald- sprocket, and means. for.feeding’ said
mining machine over the .nine bottom .in-
cluding a flexible feeding member, a feed op-.
erating element cooperating. therewith and

100

105

110

115

120

125

130



o

wieans diiven by said motor-and operative
toeffect fotation of siid feed operating mem-
ber at a-plurality of predétermined speeds in
thé same “direction without reversal of said
Hiotortanid: ‘including’  friction ‘méchanism
operdtive' to'prevent-overloading’ of said
niéchanism’at either!ofisaid predetermined
speeds’ and disposed with its ax is horizontal
andrtiansverselyextending. .
897 Tn a- mining" mdchine, the combmna-
tion of a feeding member; a motor and gear-
g through whicli*said: motor and: feeding
fHevaber! dreconnectedtincluding a driving
elevnént forsaid feeding member, and means
for~effécting'totation of said driving ele-
tiéntitinckuding a member ‘driven by sald
otor; 4-member ‘orbitally movable’on:driv-
ing: of 'said i last !mentionied member: and a
siiember {doaxial witly siidielenient* and: ro-
titable duting operation thereof in'thé:same
direstion-and -at -thei sameangular ' speed
therewith;"clutch!: means coaxial with*'said
elemeént ioppositély *'reciprocable to leffect
driving fofrsaid fourth ‘mentidried ‘member
TegpREtIvely tat! the swesspeed: as'said: sec-
ond téntioned nismberand'at: a-reduted
gpeedizand - frictional: contkdlling? means in-
cludedtin daid: methanisat elicliispeed.
1 90¢8Tn 27 Mining>fndehine; ! a9 machine
fyfinel a9 hbrizontaltmiotor thereonrotatable
oW arvaxis-extending! longitudinally of said
Frawelan vipstanding  driving: member- car-
Fedronissaidiframe and! disposed in reariof
=4idrmodtor] driving ¢onnections betweeil the
yeapendiofsaid motorand theupper -end
of saidisiember,Eutting mechianisi’ inelud-
iiig ancitter chaiwariving sprocket, driving
conneétions Petieentosaidssprocket -andithe
lowerendriof sdid member; 2 flexiblefeeditig
fieniber o1 tfeedingssaid frame bedily lat:
enillyratong! the mine: facetificluding « feed
operiiting mdmber: ont saidframe, ‘and-driv:
ing*conrvetions theréfor .operatively con:
fistled: tosdid npstaniding member at a point
Belowsthe! connection of onetof said driving
éofinections “theretoiand'including: &> worm
and wornistlhieel and a2friction® clatch -co-
afial/withegaid worniwheel: .
=:9179n %amining & machine,” a - machine
frame; d:Norizental ndotor thereon rotatable
oir anvaiis extending longitudinally of said
friffiie, 'an>upstanding driving! member ‘car-
tlod on gaidframe’ and! disposed ‘it rear of
ssfid ! miotory pdriving “ybnnéctions between
the -Fear®end ofisaid>hiotor: and ‘the: upper:
endof gaid tHember, ‘citting mechianism’ in-
clading o “Euttert ehain driving'sprocket;
AiT¥ing  bonnéctions *betiveen': sard:sprocket
and-'ths Joiver'end of sald mémber, a flexible
b fesding!ineriber ' for féedingsaid " frame
bodily-laterally along'the'mine face includ-
ing a féed operating'meniber on said frame
rotatingi'on a’‘transverse ‘axis; and’ driving
cHimectionstherefor operatively’ connected
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‘the conrection of ‘one of 'said driving con-
nections thereto and including a worm and
~woim wheel and:a’ friction clutch coaxial
with said* worm" wheel;"-said" worm wheel
also 'rotdting on a‘transverse axis. '
+:92.1In a - mining machine, a machine
frame, ai horizontal motor thereon rotatable
onian axis extending longitudinally of said
frame;’ an 'upstanding ‘driving miember car-
ried on said frame and disposed in rear of
said motor, d¢iving connections between ‘the
rear end of said motor: and the upper end
of:said member including a ‘bevel ‘pinion
rotiting' with:said motor: and a bevel gear
rotating witl¥ said upstanding driving mem-
ber; cutting:mechanism- including a eutter
chain “driving sprocket; driving connections
betweenssaid sprocket and: the lower end of
daid member; a*flexible'feeding member for
feeding:said ‘frame: bodily “laterally along
the mine face including o feed operating
member-on' saidframe-and: driving connec-
tions’ thérefor -operatively connected to said
upstanding>rhember “at- a: point-below -the
‘cornection’ :ofone-of r'said driving connec-
tions'thetete and including: & “worm' and
wolm® wheel arid “at friction clutch’ coaxial
SVithe saide wormtwheéel. - - EE
032 In+~a¥ mining»machine, 'a ~machine
frame; #thorizontdt motor thereon: rotatable
on-an axis extending longitudinally of said
frame; arsupstanding: ditvingemember car-
riedromdaid frifmesand-disposed in rear of
said motor, driving connections between"the
rear éndidfrsaid.mofor and: the' upper'end
of sdidinlembersinéluding:a ‘bevel:‘ pinion
rotating Withrisaitl motorrand a- bevel "gear
rotatibgiwithsaidupstanding:driving mem-
‘ber,»cuttingtomieclgnism-including a cutter
thain cdFivmgrsprocRetydriving: connections
between fsaid ‘spocketranid: the: tower end of
said meinber, arfléxibld feeding member for
feeding saidi-frame’ bodily ‘laterally -along
thd~minehface rinchiding+a* feed: operating
member-on’ saidi frame 'rotating on a trans-
verse=axis‘and <driving connections:therefor
bperativelyconnected “to- said -upstanding
mémber: at 2 point: below the: connection: of
oné of said: driving:connections: thereto and
inchading arwormand worm wheel,zand a
friction -clutch ‘coaxialrwith: said’ worm
whéelj saidiworm.wheel also’ rotating on a
transverse axis.: ooaielocoo 0
94. In avdninihg ‘machine,” a* machine
frgme: a horizontalmotor- thereon irotat-
ablelon an-axis éxtehding longitudinally of
$aid framey'an-upstanding driving imembet
garried on/said-frame and’ disposed in rear
of 'said motor;'driving connections between
the ‘rearénd of said’ motor and the upper
end of'siid meniber including a‘bevel pinion
rotating with ‘said thotor and' a:bevel gear
votating! with said upstanding driving mem-
ber, ‘cutting iechanism ircluding a“cntter
chain* driving sprocket, driving connections
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Letween-said sprocket and the-lower end of
'said member, a flexible feeding member for
feeding said frame bodlly laterally along
the mine. face including a feed opemtmg
member on said frame 1otat1n<r on a trans-
verse ‘axis and driving connections therefor
operatively connected with said upstanding
‘membei 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 \xorn ‘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 peuphex y of said bevel gear.
95. A room and plllar mining machine
including a motor having an 'u'matlue shaft
rotatable on an axis e\tendmfr lonmtudl-
nally 'of the machine, a dr1vm<r pinion on
gaid armature shaft,
saiddriving. pinion "and duven thereby
shaft’ on _‘_Wlnch said gear. is mounted ‘111(l
‘whiclY’ is’ rotatable 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-

neans, winding means cooperatmd there-
avith, and ‘mearis’ fuctlonallv contxolled at
‘éach Speed for driving;said winding means
atia lurahty of predetermmed speeds _ ‘and
'mclugmg a plurahty of coaxial gears ar-
rfmoed on a~ tr‘tnsvelsel extendmcr -axis
and ‘one qdapted to 'constitute &’ re‘tctlon
‘member and the other a’ Wlndmnr means
drlvmg member coannlly{ arran red geals
rotating at equa,l : ngular ratés an meshmo
with szud first mentioned coaxial | 0e<us and
means driven by saxd notor for causing said
second ‘mentioned de to roll” 'uound said
coaxial 're‘u's".th ploduce a reaetlon between
the la,tter‘ e

96. A 100m and pllldl mmmw nmdnne
11.clud1n<r a motor having an armature shaft
rot.xtable on'an_ axis’ e\tendmfr longitudi-
nally of the machine, a dr1vmw pinton on
said armature shaft, a gear meslmw Awith
said driving, pinion and driven thereby, a
shaft on \\lnch said gear is mounted and
\vluch is rotatable by s(ud gear, a worm and
a pinion on said shaft driven by the latter,
cutting mechanism driven by said. pinion,
and feedm(r mechanism. operatéd by the
worm Jncludmn' flexible feeding means,
winding ‘means coopelatmfr thelew.th ‘and
means frlctlon‘llly controlled at each speed
for ‘driving said winding means at a plu-
rality of predetermlned soeeds and includ-
ing a plurality of coaxial gears arranged
on a transversely C\tendmw axis and one
adapted to constitute a reaction member and
the other a winding means driving member,
coaxially” '1rr'm<red gears 1otat1na at”equal
angular rates and meslmw with said first

_gears to produce a 1eact10n

a gear meslmo with

o3

mentioned coaxial gears, and means driven-
by said worm for. causing said second men-
tioned " gears to roll’ alound said , coaxial
between the

.

latte1 ,
'97. A room and pxllar nnnmrr machme in-
cludmfr a motor: havmg an armatqre shaft

50

jlotat‘tble on .an :axis e\tendmg, longltudl-

nally of the maclune, a driving pinion on .

said armature. shaft, a gear meshmg with 75
said driving pinion and drlven thereby, a
shaft on whlch said, O'ear 1s, mounted ; and
which is rotatable by said gear, 'a plurality
of driving elements on_ said  shaft. duven
by the latter ciitting mechanism rlven by
one of said elements and feedmo ‘mecha-
nism_operated by the. other, mcludmcr flex-

80

L2

ible feeding means, Wmdmor Imeans; cooper-

ating’ therew1th, and means frlctmnall,y con-
trol]ed 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. tmnsversely ‘extending
axis and.one adapted to .constitute .a, Teac:
tion member and the other winding means 9
driving  member, ;coaxially @granged(‘gears
rotatmg at,equal ; an'rrular rafes, and meshing
with ' said; first . mentloned,‘eonxila ,gears,
means dl‘lV n by|,sa1d motqr o %lbsxqgsar
second,. men 10 ned, & to; said &5
S etyveen
Lid mnt

s 40

an.s}f

Oy 4 v lr c USll}g‘
cooperatxons;between sard gear,s-to’ prod
ate

different prel g

of sald,_ S
98 Ay,xuu ;QPIQP 138 ll}l b)‘I{l _%[lnf
cludmg a,_mo Q,réﬁavmv an) arxn,a[%m:e
rotatable- on, an;{axnsmex ep mq ,dongil udr
nalI){ gf the machide, 2 driving P‘ka..
sald Arma ur ,slxaftu.a -gear ni slu,n With
dﬂdrlvmfr pinipn’; and dr&gen t reby, a
slmft on which said” gear’'1s mounted, and
whiely is rotatable by, sald, ST &, wﬁrm,and
a,: pini o1, O said shaft driven ,by .the latter;
utting mechanism duven by sa,ld 'unon, 110
and '’ feedmﬂr mec lamsm operated’ i y,;tll '
worm mcludlnfr i

m%nednﬁpms ‘of Fotatio

ut)l Jf‘)dj 0y (}

10.0
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. flexible , feeding ,.means,
winding means cooper tm,J therewltb, and,
means fr 1ctxonally controlled at each,speed
for driving’ ,sald mdmb means. at, a, plu;
ral1ty, )

predetelmmed Speeds and Ainclug
ing a plurality of coaxial gears, “arranged on
a transversely entenqu axis and one, ;ldapt—
ed to constitute a reactlon ember and the,
other a Wmdmfr means du ing. member,,co

axially” armn«red . gears, 'dtatm at_equal
angular rates and _meshing, thh said_first,
mentmned coaxial gears, means duven by
said worm for. causing: ’said second men-
tioned gears to roll a,l,ound spid coaxial gears
to pr oduce a reaction between the latter and
means for causing dxﬁ'erent cooperatxons be-
tween said gears.to produce different pre-,
determined speeds of rotatlo_f, of sald wind-,
Ing means. 130
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©7'99  In~ a* mining ‘mathine,” a’‘tachine
“fratne; 4 horizontal motor theteon’ rotatable
“onr"an-axis exténding longitudinally of said
‘frameé; cutting mechanism’ thereon 1cluding

8 a cutter chain driving sprocket, meand'for
‘driving said -sprocket from'the rear end of
said’ motor, mechanism* for feeding said
frame ' bodily laterally along 2’ mine'face
including a’ feed operating member, dnd op-

0 ‘erative ‘connections ‘betweensaid driving
‘means dndsaid ‘feed operating mehiber in-
cluding a plurality’ of transverse members,
‘one* donnected to said driving méans’and the
other’ connected ' to said’‘member, 'and “vari-

“Is “4blespeed’ transmission" mechanisn‘between

.;’2

said‘membersincluding a friction clutch and
providing a’plurality ‘of frictionally releas-
‘@ble’traind for rotating said’ feed operating
member‘at different predetermined speeds.

0 - 100.'Ifi a room and pillar mining machine,
4 ‘machine framé having .a cutter“bar pro-
Jecting therefrom’-16ngittdinally, a “cutter
‘chainon’ said ‘bar; a ‘motor ‘on+said ‘frhme,

.. dfiving “méans” for “said"chain: ‘actlidted by
‘28 said motor; and ‘meésns operated by said ‘mio-

.. tefision ‘diring’ ng
‘30 ridiberedoperating therewith ahd Hetudting

Tor“for “feeding $aid machiné to sump said
bariinté d'Wworking facé'inclading & flexible
feeding‘member-#d2pted to be pliced under

ision: g siimping, a-feed ‘operating

- e _bACTOW LI A dd 0L
méahs for'said ‘feed ‘opérating ‘member in-
ehidihg 'plural ‘predetérmined Speed’ gearing
théréfor “ frictionally ‘controlled “ at ~each
gpéedt'and’ idtliding’ & 'gear ‘operative” on

“35 rotation to effect rotation of’siid feed ‘Gper-

40 bnd‘mientisned

atingmethber, 4"-¢oaxial ‘gdar adipted to be
held* dgainst  rotation to effect drive at one
of 84id *speeds;” ahd "orbitally’ moving gears

. fhieshing respectivély with said first and sec-

. tioned ‘gears and mutually coaxial-

lix; f_jtgs§65ed=ifdﬁdi rotating” ‘at ‘équiangular

Heods, i S

101 o vdomaid pillar ifing michine

. in¢luding a Motor having an drmature shaft

‘45 rotatdbldon an axis'éxtending -longitudi-

fially ‘of the'maching; 4 tutter. chain driving
sprocket, driving means therefor actuated by
said ridtor including an ‘élenient rotated ‘on
. avértical” aXis’and” carrying “therewith a

B0 worm! & ‘worm’ wheel ‘drivent by -said worm

and’ “rotatifig”'on” 4. ‘transversély “extending
axis; a-fléxibld'feeding ‘niember, a ‘Winding
eleriént-"théréfor rotating ‘on a” transverse
. axis;'and mechanism for’ transmitting power

65 from’said worm'wheel tosaid winding mem-

ber ‘inclading ‘planetary” gearing including
orbitally ‘moving elemients the axis of whose
orbital movement_ extends transversely and
id disposed-furthier from said armature-shaft

60 than” the-ixes of rotation of ‘said: worm.

wheel and’ said'féed” operating ‘memniber, and
frictional’ controlling ‘méans’ including ele-

ments having cooperating frictional surfaces
- coaxial' with respectto a“line parallel to the

1,536,327

axis of rotation 'of 'said’ feed operating mem-
ber. i

-~ 102. 'In a robm 'and pillar mining machine
including & motor having'an armatureé shaft
rotatable on an axis extending longitudi-
mally ‘'of the machine, 4 cutter chain driving

-sprocket, ‘driving means therefor’ actuated

by said motor including an element rotiting

‘on a vertical axis and carrying therewith a

worm, and ‘means for feeding said maclhine
. L S 5 el S :
including a flexible feeding meémber, a’feed

‘operating‘member cooperating therewith

and rotatable on a transverse axis, a worm
wheel rotatable on a transverse axis disposed

‘at the opposite side of said worm from said
‘arnature shaft, planetary gearing including

d'sun gear rotatable on an axis moré remote
from said worm than the axis of rotation of
said worm wheel ‘and operativé connections

‘bétweéen anélénient’ of said’planetary gear-

ing’ and said feed Gperating meiiber, and
frictional controlling’ means:includingele-
ments ‘having  frictional " surfaces ~coaxial
with'respect' to a lin¢ parallel to'the axis of
totation of ‘said ' feed operating ‘member.

~103. In a room dnd pillar mining thachine
including a inotof having an drmatire shaft
Fotatable on -anaxis”eXténding longitudi-
Tally. of the indchine, 4" cutter chain driving
sprocket;” driving means tliéréfor actuited
by said:ttiotor iricluding an’elément rotiting
‘on’a ' vertical ‘axis'and carrying therewith a
worm, and miéins. for ‘féeding* said* thachine

including 4 flexible féeding’ meniber, a feed

‘operating mi€mber cooperating  thierewith
‘and rotatable on a transverse axis, a Worm
wheel rotatible on a trangvérse axis disposed
at the opposite side of said worm from said
armature 'shaft, planetdry gediing includ-
ing a sun ‘géar rotatable ‘on’ an axis miore
remote fromsaid’ worm than the axis of
rotation of said’ wotm wheel and ‘operative
connections - between an element of 'said
planetary- gearing and' said féed 'operating
mémber, ‘and frictional 'controlling:méeans
including elénibrits having cooperating fric-
tional surfaces ¢oaxial with Tespect to a line
parallel to the axis of r¥otation of'said feed
operating member, the. axis of ‘rotation of
said feed opérating member being disposed
hearer sald 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 driving pinion there-
o, Kg‘eai‘: driven thereby. a shaft support-
ing’and driven by said gear, a worm fixed
on said shaft adjacent said gear, a driving
pinion on sald shaft at the opposite side
of "said woim . from "said’ gear, -cuttiig
mechanism ineluding a cutter bar extending
during cutting’longitudinally of said frame
and carrying 4 circulating cutfer chain, a
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cutter chain driving sprocket and operative
connections between said sprocket and said
second mentioned 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 worm
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
sald shaft adjacent said gear, a driving
pinion on said shaft at the opposite side of
sald 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
second mentioned driving pinion, 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 predétermined ‘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. '
106. In a room and pillar mining ma-
chine, a machine frame having a cutter bar
projecting therefrom longitudinally, a- cut-
ter chain 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 Wor%:ing 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, % coaxial gear
adapted to be held against rotation to effect
drive at one of said speeds, and orbitally
moving gears meshing respectively with
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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 saig
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 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 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 T affix my signature.

FRANK CARTLIDGE.
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