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14 Claims.

This invention relates to transmission mecha-
nisms especially designed for use in mining ma-
chines, and more particularly to improvements
in the feeding mechanism of 'a:coal mining ma-
chine of the flexibly fed, floor cutter type.

An object of the present invention is to pro-
vide an improved mining machine transmission
mechanism. Another object is to provide-an im-
broved feeding mechanism for a coal mining ma-
chine. - A further object is to provide an im-
proved flexible feeding mechanism wherein rela-
tively rotatable cable winding drums are em-
ployed to effect feeding and guiding of the ma-
chine and having improved plural speed trans-
mission means for driving the drums at different
speeds. A still further object is to provide an im-
proved . plural speed transmission mechanism
which is extremely simple in construction due to
a novel arrangement of the transmission ele-
ments. . Yet another object is to provide an im-
proved plural speed transmission mechanism for
effecting drive of the cable winding drums at
relatively low and relatively high speeds.  Still
another object is:to provide improved high and
low speed gearings for driving the cable winding
drums and each gearing including gear elements
common to the drive of beth drums. A still fur-
ther object is to provide an improved flexible
feeding means for a ccal mining machine having
improved means for driving the feeding and con-
trolling drums at-a plurality of speeds in a diree=
tion to wind in the feeding and controlling cables
whereby the machine may be fed and guided in an
ivroooved manner,
an improved plural speed transmission mecha-
nism embodying high and low speed gearings and
clutch-controlied means whereby either gearing
may effect drive of either of the cable winding
drums whereby the latter may be driven sepa-
rately at a plurality of speeds or concurrently at
relatively different speeds. . A still further object
is to provide an improved mining maching feed-
ing mechanism having novel arrangements and
combinations of parts. Other objects and ad-
vantages of the invention will, however, herein-
after more fully appear in the ensuing descrip-
tion,

In the accompanying drawings there is shown
for-illustrative purposes one form which the in-
vention may assume in practice.

In these drawings:

Fig. 1 is a plan view of a coal mining machine
in which an illustrative embodiment of the in-
vention is incorporated,
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Fig. 2 is a side elevational view of the mining
mschine shown in Fig. 1. -

Fig. 3 is an enlarged view in longitudingl ver-
tical section taken substantially on line 3—3 of
Pig, 1. e

Fig: 4 is a top plan view of the mechanism
shown in Fig. 3, with thé. cover plate removed
and parts shown in horizontal section to illus-
trafe structural details: , .

Fig, b is & cross sectional view taken substan-
ulally on line 5—5 of Pig: 4,

Fig, 6 is a detall vertlcal sectmnal view taken
substantially on line 6—F8 of Fig. 4, on a reduced
scale,

In this iflustr at1ve embod1ment of the inven-
tlon the improved transmlssmn mechanism is
shown mcorporated in the feedmg mechanlsm of
a coal mining machme of the flexibly fed room
and plllar type, although it w111 be evxdent that
various features of the 1nvent10n w1thout de~
partlng from its sp1r1t may be employed in min-
ing machlnes of various other types. .

The mining machine disclosed comprlses a
main frame |1 mounted on a bottom skid plate 2
for sl1d1ng movement over the mme ﬂoor Pro-
Jectmg forwardly lengthw1se of the maln frame ]
and supported W1th1n the latter isa honzontal
plane cutter bar 3 havmg an endless cutter chaln
4 gu1ded f01 cn‘culatlon in an orbltal path about
its margm Arranged at the opp051te sides of the
rearward portlon of the mam frame are relatlve-
ly rotatable feeding and controllmg, cable wind-
ing drims 5 and 6 on whlch feedmg and con-
trolling cables 1 and 8 are respectlvely Wound
Arranged at the opp051te sxdes of the front end
of the rmadin frame 1 are swmg arm-mounted
gulde sheaves 9 and 1o, whlle arranged at the
rear end of the main frame are guide sheaves 11,
12 and 13, and thé feéeding aiid controlhng cables
T and 8 may be éxterided from their respectlve
drums around these guids ‘sheaves in var1ous d1—
rectlons from’ the machme durlng the fe"dmg

understood by those skllled in‘the art. Arrdnged
Wlthln the forward portion of the Ihaln frame {,
above the cutter bar, is a motor i6 havmg its pow—
er shaft T honzontally dlsposed and extending
longltudmally of the maching w1th its axis of
rotatron lying in the central 10ng1tud1na1 vert1cal
plane of the latter This motor drlves the cut-
ter chain 4 and the feedlng and controlhng ‘Afdms
5 and 6 as W111 later be descrlbed ‘

es
bevel pinion- 8 keyed to'the réar eng of the motoi'
power shaft (T (il 3)° and meshing with 4 1arge
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horizontal bevel gear 19 totatable on a vertical
axis lying in the same vertical plane as the motor
power shaft axis. The hub of the bevel gear 13
is journaled in a ball hearing supported within
the bearing-supporting-hub of a detachable bear-
ing support 29 secured o the main irame. The
bevel gear hub has an internal hollow vertical
shaft 21 surrounding a vertical shaft 22, and the
hollow shaft 24 is journaled at its upper end on a
bearing supported by the shaft 22, in the manner
shown. . The shaft 22 is journaled in a roller
bearing supported within a detachable top cover

10
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to the controlling drum §. Secured to and driven
by the spur gear 88 is a spur gear 853 having a
somewhat less number of teeth than the spur
gear 40 and meshing with a spur gear & having a
somewhat greater number of teeth than the spur
gear 4i. The gear ¥{ is secured to a vertical
shaft 52 suitably journaled within the main
frame, Secured to and driven by the vertical
shaft 32 is'a low speed worm 53 meshing with a
low speed worm wheel 84, the latter being con-

.. nectible by a conventional multiple disc clutch §5

plate 23 and is journaled near its lower end. -
within a ball bearing supported within the bear-

ing-support-hub of the .bearing support. 29.
Formed on the upper portién of the hollow shaft
21 is an elongated spur gear 24, and the teeth of a

15

sliding clutch member 25 are movable into sliding -

interlocking engagement with the upper portions
of the spur gear teeth and with the teeth of a
clutch member 2§ keyed to the upper end of the
shaft 22 to connect the latter in driven relation
with the hollow shaft 2. Keyed to the lower end
of the shaft 22 is a chain sprocket 27 which
engages and drives the endless cutter chain 4.
The operating means for the gliding clutch mem-
ber .25 comprises a.shipper yoke 28 having a
sleévelike hub 29 journaled: on bearing sleeves
supported by a transverse shaft 30 (Fig. 5).. The
shipper yoke 28 may be actuated through operat-
ing connections 31 including an operating handle
32 conveniently arranged at the rear end of the
machine. It is ‘accordingly evident that when
the sliding-clutch~-member 'is moved into the
position shown in Fig. 3 to interlock the upper
portions of the teeth of the spur gear 24 with the
teeth-of the clutch member 28, the cutter chain
may be driven from the motor through the kevel
gearing 18, 19, hollow vertical shaft 24, vertical
shaft 22 and the chain sprocket 27, and when the
sliding~clutch-member is moved upwardly into its
released position the cutter chain may remain idle
during running of the motor.

- Now. referring to the improved plural speed
transmission mechanism for effecting drive of the
feeding and controlling drums 8 and 6, it will be
noted that meshing with the lower portions of the
teeth of the spur gear 24 is a spur -gear 33 jour-
naled on roller bearings supported by a vertical
shaft 34, This shaft is arranged forwardly of
the vertical shaft 22 and is supported at its upper
end within the top cover pla.te 23 and at its lower
end within a bracket 35, and the shaft is held
agamst rotation with respect to the bracket by
means of a key pin 36 received within a vertical
key slot in the bracket. Formed on the hub of
the spur gear 23 is a spur gear 37 meshing with
spur gears 38 and §9. ~ The axes of rotation of the
spur gears 88 and 39 are spaced equi-distantly
irom the central longitudinal vertical plane of the
machine and lie in a common vertical plane ex-
tending transversely of the machine (see Fig. 4).
Secured to and driven by the spur gear &8 is a
spur gear 40 meshing with a spur gear 41 secured
to a vertical shaft 42 suitably journaled within the
main frame. Secured to and driven by the ver-
tical shaft 42 is a fast speed worm 43 meshing
with a fast speed worm wheel 44, the latter being
connectible by a conventional multiple disc clutch
45 to a horizontal shaft 46.. The shaft 48 extends
transversely of the machine and-is suitably Jjour-
naled within bearings supported ‘within the main
frame and has secured thereto and drives a. spur
gear 41 meshmg Wlth an internal gear 48 secured
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(see also Fig. 6) to a horizontal shaft 88, similar
to the shaft 46 of the fast speed transmission
mechanism. The horizontal shaft 56 extends

transversely of the machine and is suitakly jour-

naled within bearings supported within the main
frame, Secured to and driven by the shaft 56 is a
spur gear 51 meshing with an internal gear 58
secured to the feeding drum 5. ‘The operating
means for the disc clutches 45 and 55 are identi-
cal in design and each comprises a, shipper yoke
59 pivetally mounted at 68 within the main frame
and engaging a shipper ring &1, the latter having
fingers projecting into engagement with the end
pressure plate cf the discclutch operated thereby.
Engaged in o slot. 62 in an arm 82 integral with
the shipper yoke is a crank pin 64 secured to a
vertical cperating shaft 85 having an operating
lever 68. These clutch operating levers extend
rearwardly over the top of the main frame and
have grasping portions conveniently located at
the rear end of the machine. It will thus be seen
that when the disc clutch 45 is applied, the con-
trolling drum 6 may be driven in cable winding
direction at a relatively high speed from the ma-
chine motor through bevel gearing {8, {8, spur
gearing 24, 33, 37, 39, 40, 41, the fast speed worm
gearing 48, 44, shaft 48 and the spur gear 41
meshing with the internal gear 48 secured tc the
drum. The feeding drum 5 may be driven in
cable winding direction at 4 relatively low speed
from the machine motor through bevel gearing
{8, 18, spur gearing 24, 33, 31, 38, 59, 5{, the low
speed worm gearing 83, 54, shaft 56 and the
spur gear 871 meshing with the internal gear 58
secured to the drum.

“-Now referring fto the improved clutch-con-
trolled connections whereby the feeding drum 5
may be driven at a relatively high speed and the
controlling drum & may be driven at a relatively
low speed, it will be noted that arranged coaxially
with the fast speed worm wheel 44 is a spur gear -
68 having its hub keyed to the shaft 46, and this
spur gear meshes with a spur gear 69 secured to
the horizontal shaft 38§. The shaft 36 extends
transversely of the machine rearwardly of the
vertical shaft 22 and is suitakly journaled within
bearings supported  within the main frame.
Journaled on a bearing sleeve supported by the
shaft 3§ is a spur gear 79, and this gear is con-
nectible to the shaft 38 by a sliding-clutch mem-
ber Tt splined -at 72 to the shaft and having
clutch teeth eonnectible to clutch teeth 73 on the
gear 78. The clutch member 7{ is operated by a
shipper yoke 78 actuated through operating con-
nections including an operating handle 15 con-
veniently arranged at the rear end of the ma-
chine. Meshing with and driven by the spur gear
78 is a spur gear 78 secured to a horizontal shaft
11, the latter being arranged parallel with and
below the shaft 30 and likewise suitably jour-
naled within bearings supported within the main
frame. Keyed o and driven by the shaft 77 is a
spur gear 78 meshing with a spur gear 19 herein
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arranged coaxial with the Iow speed worm wheel
54 and keyed to the shaft §6.

The feeding and controlling drums 5 and 6 are
mounted on eccentric bushings whereby the drum
gears may be released from their driving gears fo
permit free drum rotation, in the manner fully
described in Patent No. 2,131,178 in which I am
coinventor. Since these drum mountings are
similar in construction, a description of the drum
mounting for the feeding drum 5 will suffice for
both. Asshown in Fig. 6, the drum is journaled
on g bearing sleeve supported on an eccentric
bushing 80 supported by a stub shaft 81 secured
to the adjacent side of the main frame. Secured
to the eccentric bushing 88 is an operating lever
82 whereby the bushing may be rotated relative
to the stub shaft to effect release of the internal
drum gear 58 for meshing engagement with the
driving gear 57. As these eccentric drum drive
release devices are fully described in the above
mentioned patent and do not per se enter into the
present invention, further detailed deseription
thereof is unnecessary.

Associated with the controlling drum 8 is a
friction brake whereby rotation of the control-
ling drum in cable unwinding direction may be
frictionally resisted, and this brake comprises a
series of friction discs 83 securesd to the hub of
the spur gear 68 (Fig. 4) .and interleaved with a
series of ‘friction discs 84 secured to a sleevelike
meinber 85, the latter being rigidly secured to the
adjacent side of the main frame. This brake is
operated through the same operating means as
that which operates the disc clutch 45, and the
shipper ring 6! has fingers which project into
engagement with the end pressure plate of the
brake, so that when the disc ¢lutch 45 is released
the brake may be applied.

From the foregoing it will be evident that when
the dise clutch 45 is applied and the clutch mem-
‘ber Ti is connected, the feeding drum 5 may be
driven in cable winding direction at a relatively
high speed through the high speed worm gearing
43, 44, shaft 46, spur gears 68, 69, shaft 30, spur
gears 10, 76, shaft 17, spur gears 18, 19, shaft 56
and the gear 51 meshing with the internal gear
58 secured to the drum. It will also be evident
that when the disc clutch 85 is applied and the
‘clutch member 71 is connected, the controlling
drum 6 may be driven in cable winding direction
‘at a relatively low speed through the worm gear-
ing 53, 54, shaft 56, spur gearing 18, 18, shaft 17,
spur gears 18, 10, shaft 30, spur gears 69, 68,
'shaft 46 and the gear 471 meshing with the in-
ternal gear 48 secured to the drum. - During drive
of the feeding drum.§ at a relatively low speed
and drive of the controlling drum 6 at a relative-
ly high speed, the clutch member 71 is released.
Also, during drive of either drum at either speed
‘the other drum may rermain‘idle simply by oper-
"ating " the eccentric bushing to throw out the
drum. gear from meshing engagement with its
~driving gear. It will thus be seen that the drums
may be separately driven in cable winding direc-
tion at a relatively high speed and at a relatively
low speed and the feed drum may be driven at a
slow speed while the controlling drum is concur-
rently driven at a fast speed. Also, when the disc
clutch 45 is released, rotation of the controlling
drum 6 in cable unwinding direction may be fric-
tionally resisted by the brake 83, 84.

The mode of operation of a coal mining ma-
chine of the room anhd pillar type disclosed is
“well known to those skilled in the art, and, there-
fore, a detailed description of the mede of opera-
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3
tion of the machine is unnecessary, - As is usual
in: coal mining machines of the type disclosed,
the feeding and controlling cables 1 and 8 may
have their free ends attached to appropriately
located anchor jacks, and the feeding drum 5
may be employed to wind in the feeding cable to
effect sumping of the cttter bar into the coal ad-
jacent the right hand rib, and thereafter to feed
the cutter bar transversely across the coal face.
During the transverse cutting operation, the con<
trolling drum 6 may wind in the controlling ca-
ble at either low or high speeds to effect guiding
of the machine; and when the machine ap-
proaches the left hand rib the controlling cable
may also be employed to effect angling of the ma-
chine with respect to the left hand rib. There-
after the feeding cable is properly set up and
then wound in by its drum to effect retraction of
the machine to withdraw the cutter bar from the
coal. ' 'The feeding cable may be extended around
the various guide . sheaves along either side of
the machine, and preferably the feeding cable is
extended along the right hand side of the ma-
chine to an anchor jack located near the right
hand rib during the sumping. operation.

As a result of this invention it will be noted
that an improved mining machine transmission
mechanism is provided whereby the cable wind-
ing drums may be rotated in cable winding direc-
tion at relatively high and relatively low speeds.
It will further be evident that by the provision of
the improved clutch-controlled coanections be-
tween the low and high speed gearings, either
drum may be driven at either high or low speeds
through either gearing and the feed drum may
be driven at a slow speed while the controlling
drum is concurrently ‘driven at a fast speed. It
will also be evident that by the provision of the
novel fransmission connections a plural speed
transmission mechanism is provided which ig ex-~
tremely simple in construction. Other uses and
advantages of the improved mining machine will
be clearly apparent to those skilled in the art.

While there is in this application specifically
described one form ‘which the invention may as-
sume in practice, it will be understood that this
form of the same is shown for purposes of iltus-
tration and that the invention may be modified
and embodied in various other forms without de-
Dbarting from its spirit or the scope of the ap-
pended claims.

What I claim as new and desire to secure by
Letters Patent is:

1. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmis-
sion including & high speed controlling clutch
through which one of said members may be driv-
en at a relatively high speed, a low speed trans-
mission including a low speed controlling clutch
through which said other member may be driven
at a relatively low speed, and transmission con-
nections driven by an element of said low speed
transmission and controlled by ‘said low speed
controlling clutch for effecting drive of said high
speed driven member ‘at a relatively low speed.

2. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch through
which one of ‘sald members may be driven at a
relatively high speed, a low speed transmission
incliding a low speed controlling -clutch through
which said other member may be driven at a rel-
atively low speed, ‘and transmission connections
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driven by an element of said high speed transmis-

sion and controlled by said high speed controlling

clutch for driving said low speed driven member
"at a relatively high speed.

3. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch through
which one of said members may be driven at a
relatively . high speed, a low speed transmission
including a low speed controlling clutch through
which said other member may be driven at a rel-
atively low speed, transmission connections driv-
en by an element of said low speed transmission
and controlled by said. low speed controlling
cluteh for effecting drive of said high speed driven
member at a relatively low speed, a brake for
frictionally resisting rotation of one of said mem-
bers when the same is disconnected from  its
drive, and clutch means for interrupting the
drive through said transmission connections dur-
ing braking of said member.

4. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch through
which one of said members may be driven at a
relatively high speed, a low speed transmission
including a low speed controlling clutch through
which said other member may be driven at a rel-
atively low speed, transmission connections driv-
en by an element of said low speed transmission
and controlled by said low speed controlling
clutch for effecting drive of said high speed driv-
en member at a relatively low speed, a brake for
frictionally resisting the rotation of one of said
members when the same is disconnected from its
drive, and means for interrupting the drive
through said transmission connections  during
braking of said member including a releasable
clutch for disconnecting elements of said trans-
mission connections.

5. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, and means for driving said
members one at a relatively high speed and the
other at a relatively low speed including high and
low speed transmissions respectively having high
and low speed controlling clutches, and means
operatively connected to an element of said low
speed transmission and controlled by said low
speed controlling clutch for driving said high
speed driven member at a relatively low speed. -

6. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, and means for driving said
members one at a relatively high speed and the
other at g relatively low speed including high and
low speed transmissions respectively having high
and low speed controlling -clutches, and means
operatively connected to an element of said low
speed transmission and controlied by said low
speed . controlling clutch for . driving said:high
speed driven member at a relatively low speed,
said last mentioned means including transmission
shafting extendmg between. said high and low
speed transmissions and distinet from the latter.

7. A mining machine transmission -mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch for
driving one of said members at a relatively high
speed, a low speed transmission including a low
speed controlling clutch for driving said other
member at a relatively low speed, and driving con-
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nections distinet from-said transmissions and op-
eratively connected to and driven by an element
of said low speed transmission and controlied
by said low speed controlling clutch for driving
said high speed driven member at a relatively low
speed.

8. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling: clutch for
driving one of said members at a relatively high
speed, a low speed transmission including a low
speed controlling clutch for driving said other
member at g relatively low speed, and driving con-
nections distinet from said transmissions and
connected to and driven by an element of said
high speed transmission and controlled by said
high speed controlling clutch for-driving said low
speed driven member at a relatively high speed.

9. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including & high speed controlling clutch for driv-
ing one of said members at a relatively high
speed, a low speed transmission including a low
speed controlling clutch for driving said other
member at. a relatively low speed, and driving
connections. operatively connected to and driven
by an element of said low speed transmission and
controlled by said low speed controlling clutch for
driving said high speed driven member at a rela-
tively low speed, said driving connections includ-
ing transmission shafting arranged in parallelism
with the elements of said high and low speed
transmissions.

10. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch for driv-
ing one of said members at a relatively high
speed, a low speed transmission including a low
speed controlling clutch for driving said other
member at a relatively low speed, driving connec-
tions operatively connected to and driven by an
element of said low speed transmission and con-
trolled by said low speed controlling clutch for
driving said high speed driven member at a rela-
tively low speed, and a brake for frictionally re-
sisting rotation of said high speed driven member
when the latter is disconnected from its drive,
said driving connections including a clutch for
interrupting the drive therethrough during brak-
ing of said member.

11. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a high speed transmission
including a high speed controlling clutch. for driv-
ing ome of said members at a relatively high
speed, a low speed transmission including a low
speed . controlling clutch for driving said other
member at a relatively low speed, and means for
driving-said high speed driven member at a rela-
tively low speed including a transmission element -
rotatable with an element of said low speed trans-
mission and controlled by said low speed con-
trolling clutch, and transmission connections be-
tween said transmission element and said high
speed driven member.

12. A mining machine transmission mechanism
comprising, in combination, relatively ‘rotatable
members to be driven, a high speed transmission
including -a high speed controlling clutch for
driving one of said members at a relatively high
speed, a low speed transmission including a low
speed. controlling cluteh for driving said other
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member at a relatively low speed, and means for
driving said low speed driven member at a rela-
tively high speed including a transmission ele-
ment rotatable with an element of said high speed
transmission and controlled by said high speed
controlling clutch, and fransmission connections
between said transmission element and said low
speed driven member,

13. A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a low speed transmission
including a low speed controlling clutch for driv-
ing one of said members at a relatively low speed,
a high speed transmission for driving said other
member at a relatively high speed, and supple-
mental driving connections driven through an
element of said low speed transmission and con-
trolled by said low speed controlling clutch for
driving said high speed driven member at a low
speed.
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14, A mining machine transmission mechanism
comprising, in combination, relatively rotatable
members to be driven, a low speed transmission
including a low speed controlling clutch for driv-
ing one of said members at a relatively low speed,
a high speed transmission for driving said other
member at a relatively high speed, supplemental
driving connections driven through an element

-of said low speed fransmission and controlled by

said low speed controlling clutch for driving said
high speed driven member at a relatively low
speed, a brake for frictionally resisting rotation
of said high speed driven member when the latter
is disconnected from its drive, and clutch means
for interrupting the drive through said supple-
mental driving connections during braking of
said member. .
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