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This invention relates to improvements in mining ma-
chines and more particularly relates to an improved form
of continuous mining machine in which the mining heads
are oscillatably driven to mine out a complete area of a
working place in a mine.

A principal object of the invention is to provide an
nnproved form of continuous mining machine arranged
with a view toward mining out an area of a working place
in a mine with a reduction in power consumption.

Another object of the invention is to improve upon the
continuous mining machines having oscillating drum type
mining heads heretofore in use, by bodily rotating the
mining heads about axes extending longitudinally of the
machine as they are rotatably and oscillatably driven.

A further object of the invention is to provide an im-
proved form of continuous mining machine in which the
mining heads are supported on boom arms for rotation
about axes extending longitudinally and transversely of
the boom arms and are oscillatably driven during rotation
about longitudinal and transverse axes, to mine out an
area substantially egual in height to the length of the
mining heads, and of a width determined by the phase of
oscillatable movement of the mining heads.

A further object of the invention is to provide an im-
proved form of oscillating head iype of continuous mining
machine in which the heads comprise a series of rotatable
cutter disks rotatable about axes extending transversely of
their supports and are supported on the ends of the boom
arms and rotated about axes extending longitudinally of
the boom arms, in which the cutter disks on ope side of
the longitudinal- axis of the associated boom arm are
rotated in one direction and the cutter. disks on the
oppos1tt= side of the longitudinal axis of the boom arm are
rotated ia an 00p031te direction, and in which the direc-
tions of rotation of the cutter disks are such as to rotate
said cutter disks in the direction of turning movement of
the cutter heads about their longitudinal axes, to engage
the cutter bits on the disks on-each side of said longi-
tudinal axis with the mine face in the direction of cutting
movement of the mining heads.

These and other objects of the invention will appear
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from time to time as the following specification proceeds

and with reference to the accompanying drawings
wherein:

FIGURE lisa top plan view of a continuous mining
machine constructed in accordance with the principles of
the present invention;

FIGURE 2 is a view.in side elevaton of the continuous '

" mining machine shown in FIGURE 1;

FIGURE 3 is-an enlarged partial fragmentary longl-
tudinal sectional view taken through one of the boom
arms and mining heads substant}ally along lme 3—3 of
FIGURE 2;

FIGURE 4 is a partial fragmentary sectional view
taken substantially along line 4—4 of FIGURE 1 and
showing certain details of the drive means for oscillatably
driving the nmmg heads;

FIGURE 5 is a fragmentary detail fransverse secticnal
view illustrating certain. detfails of the vertical pivotal
mounting of one of the boom arms, and the mounting of
the lifting ,aclxs on the main frame of the machine;

FIGURE 6 is an extended d'agrammatxc view with the
paths of the mining heads stretched out in order to show
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the paths of the mining heads during a complete cycle
of bodily rotation thereof about their boom arms to effect
travel of the mining head from the ribs to the center of a
working face; and

FIGURE 7 is a diagrammatic view diagrammatically
showing the cutting paths of the mining heads and the
pattern of mining a working face of 2 mine.

In FIGURES 1 and 2 of the drawings, I have shown
a continuous miring machine 16 of the oscillating head
type having two mining heads 1%, 11 mounted on the

uter ends of individual boom arms 12, 12 extending in
advance of a main frame 13 of the machine, and mounted
on said main frame for vertical adjustable movement
about an axis extending transversely of said main frame
adjacent the forward end thereof, and for oscillatable
movement in opposite directions about axes extending
perpendicular o said transverse axis.

The main frame 13 is mounted on laterally spaced
continuous traction tread devices 15, for propelling the
machine along the ground from working place to working
place at a high traveling speed, and advanci'xg the ma-
chine toward a working face at a relatively low feeding
speed, to feed or sump the mining heads 11, 11 into the
working face of a mine.

The boom arms 12, 12 extend between the furcations
16 of a bifurcated tilting frame structure 17 and are
mounted thereon on individual stub shafts 18, 18 project-
ing inwardly of said- furcations on bearings 19, 19, as
shown in FIGURES 1 and 5.

The angularly movable elevator frame 17 extends across
the forward end of the conveyor 20 and has parallel
spaced arms 23, 21 extending rearwardly therefrom along
opposite sides of the conveyor 20 and transversely pivoted
at the lower rear ends of said arms on parallel spaced
wail members 22, 22, extending along the outer sides
of the side walls of the comveyor 28, and transversely
pivoted to said wall members on pivot pins 23, 23.
Hydraunlic jacks 24, 24 transversely pivotally connected
between the front of the main frame 13 and the elevator
frame 17, at opposite sides of the conveyor 28, are pro-
vided to move said elevator frame about the axes of the
pivot pins 23, 23 and elevate or lower the mining heads
71 and hold said mining heads in cutting positions.

The conveyor 28 is shown as being a conventional
laterally flexible single strand chain and flight conveyor
and extends from a position adjacent the ground in ad-
vance of the forward end of the main frame 13, in an
upwardly inclined direction over the top of the main frame
13 beyond the rear end thereof, to discharge the mined
material onto shuitle cars or other material tlanspwrtmU
means.

Fach boom arm 12 is shown as being in the form of a
housing and has a housing portion 25 containing drive

“‘gearing for driving the mining heads about their axes of
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rotation, rotating the mining heads about akes extending
longitudinajly of said boom arms and oscillating said min-
ing heads in opposite directions. . A motor 26 is mounted
on and projects rearwardly of a rear wall 27 of the hous-
mg 25 and-bas a motor shaft 25 extendmg within the hous-
ing pnr._lon 25 and ’navmg a pinion 39 on its outer end,
as a drive pxmon for oscﬂ‘afably and rotatably
driving the associated mining head 1

A moun.mg meimber 31 forms a mOLntmg for the as-

“sociated mining head 11 and has a hollow shaft portion

32.extending rearwardly of the mining head. within' the
hovsmg 25 and journalled at.the forward end pomon of
said housing on bearings 33, and journalled in iis rear
end within said housing on bearmﬂs 35 carried in a bear-
ing support 36, suitably mounted within the housing 25.

The mouniing member 31 for the mining head includes .

a plate 39 at the front of the hollow shaft portion 32,

7\/hICﬁ plate may be circular and hﬂs two parallel spaced
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support arms 40 extending forwardly therefrom adjacent
the outer ends thereof and an inner arm 41 in the form
of a housing, and opening along a drive shaft 43 and form-
ing a suppert for a bearing 44 for the forward end of said
drive shaft. A cover 45 closes the outer end of the hous-
ing 4%, '

The mining head 11, as shown in FIGURE 3, com-
prises two spaced disks 46 on cpposite sides of each arm
49. FBach pair of disks 46 is keyed or otherwise secured
to a shaft 47 journalled intermediate its ends in the arms
40 on bearings 49. The inner ends of the shafts 47 are
journalled on bearings 50, mounted in a bearing support
member 5% suitably mounted within the housing 41.
Facing bevel gears 53 are showil as being splined on the
inner end portions of the shafts 47 and as meshing with
and: being driven from a bevel pinion 54, keyed oi other-
wise secured to the forward end of the shaft 43. The
shafts ‘47 are thus driven from the shaft 43 in opposite
directions to drive the cuiter disks 46 on opposite sides
of the shaft 43 in the general direction of rotation of the
mining head about the axis of the hollow shaft 32." The
_ cutter disks 46 have the usual cutter bits 55 mounted there-
on and projecting from-the periphery thereof and pitched
in various angles with respect to said disks to cut clear-
‘ance for the respective disk. It will be noted from FIG-
URE 3 that the cutter bits 55 on the cutter disks 46 on
the side of the shaft 43, shown in FIGURE 3 as being
the left hand side of said shaft, face in a direction to
‘cut when the disks 46 rotate in clockwise directions, while
the cutter bits 50 on the opposite side of the shaft 43
face oppositely from the cutter bits 55 previously men-
tioned, to cut when the cutter disks 46 rotate in counter-
clockwise directions.

The shaft 43 extends along the hollow interior portion
of the hollow shaft 32 beyond the rear end thereof and is
journalled at its rear or inner end in an anti-friction bear-
ing 56, mounted in a bearing support 57. A spur gear 59
is keyed or otherwise secured to the shaft 43 and is meshed
with and driven from a spur pinion 68 on a shaft 62 ‘suit-
ably journalled within the gear housing 25 and extending
parallel to the shaft 43. A spur gear 63 on the inner end
of the shafi 61 meshes with and is driven from the motor
pinion 3¢ and drives the shaft 61.

The spur gear 69 alsc-drives a spur gear 65 on a shaft

66 journalled within the housing 25 parallel to the shaft .4

6%, The shaft 66 has a spur pinion 67 keyed or otherwise
secured thereto, meshing with a spur gear 68 keyed or
otherwise secured to the rear end portion -of the hollow

shaft 32, outwardly of the bearing 35, for driving said:

hollow shaft and rotating the associated cutter head 11
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in opposite-directions, the hollow shafts 32 and mount-
ing members 31 will be rotatably driven in opposite di-

rections about axes extending longitudinally of the boom .

arms to bodily rotate the mining heads 13, and the cranks
75 will oscillatably move the boom arms and mining heads
11 as they are-rotated about axes exiending longitudinally
and transversely of the boom arms 12. The lengths of
the cranks 75 are preferably such as to move each mining
head from the rib to the center of the Working place dur-
ing each half revolution of the cranks, it being under-
stocd that cranks of Varymc lengths may be interchanged
with the cranks 75 to mine wider or narrower working
faces than shown herein.

" In mining, where the seam to be mined is of greater
thickness than the length. of the mining heads 11, the
jacks 24 may elevate the boom arms 12 about the axes

- of the pivet pins 23, with the mining heads positioned
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vertically to position the ends of the mining heads ad-
jacent the top of the seam. 'The mining heads 11 may
then be rotated into their transverse positions. with the
cranks 75 positioning said mining heads with their ends
adjacent opposite ribs of the working place. The min-
ing heads 11 may then. be rotatably driven to oppositely
rotate the cutier disks 46 and bodily rotate the mining
heads in. opposite directions about the axes of the hol-
low shafts 32, and at the same time oscillatably move the

mining heads across the working face from the rib to the -

center of the working face. During operation of the
mining heads the traction tread devices 15 advance the
‘mining heads into the face so that relatively shallow kerfs
are cut across the workmg face durmg each cycle of os-
cdlﬂtxon of the mining heads.

It may be seen’from FIGURE 6, that the mining head
adjas,ent the left hand rib is bodily rotated about the axis
of the hollow shaft 32 in a downward or. ¢ounterclock-
wise direction, while the cutter disks 46, 46 on opposite
sides of the drive shaft 43 rotate in opposite: directions,

the outer cutter disks 46 rotating in clockwise directions:

and the inner cutter disks 46 rotating in counterclockwise
directions to cut in the direction of bodily rotation of the
mining head.. The opposite mining head 11 is bodily ro-
tated to move Upwardly from the rib into an upright po-

sition-in a counterclockwise direction; as. the two pairs

of cutter disks: on opposite sides of the axis of the hollow

'shaft 32 are rotated in opposite directions so the cutter: -

- disks on each side of the axis of the shaft 32 will be

driven in-cutting directions, -as the mining head bodily

- rotates  about the axis of said shaft,
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about the axis of said hollow shaft during tne operatw'l :

of mining.

The hollow shaft 32 is shown as havmg a worm .69 cut
integrally- therewith meshing with and driving' a worm
gear 70 keyed or otherwise secured to a vertical shaft 71

suitably journalled within the housing 25 -and projecting-

- upwardly of said housing through a cap 73 maintaining:a
“bearing 74 for said shaft in its bearing support. A crank

75 is su1tab1y secured to the upper end of the shaft 71 -

_.and is-totatably driven therefrom. The crank 95 has a
- pin 76 mounted on its outer end and projeciing upwardly
- therefrom.’ A link 77 is pivotally mounted ¢ on _the pin 76
‘and is secured thereto as by a nut 79 threaded on said pm
‘The link 77 extends mwardly of ‘the crank. 7§ and is
pivotally connected at its inner end to a rigid arm 89, ex-
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“advances -into. the working place;
83 .may be of a conventional form and may be-driven®

The geared reduction drives to the hollow shaft 32 and
the. crank. 75 "are so proportioned with respect to each

-other that upon the completion of angtilar travel of the
mining heads from.the 1ib to the center of the working

place, each mining head will have completed one cycle of

bodily rotation about the axis of*its hollow shaft 32 and.
‘will thereby have completed a shallow cut in the work-

ing face from the rib to the center of the working face.
“Dauring the mining operation, screw conveyors 83 suit-

“ably supported on the main frame 13 in advance thereof,
. progress. the mined. material. inwardly toward the' con-

veyor 29 to be loaded onto said conveyor as the machine
The screw. conveyors

-from a2 transversé shaft:84 having a direction changing

65

tending fo wardly of the elevating frame 17; on. vertical - -
‘no part of the present 1nV€IIthIl S0. need not herem be

“pin 81. - The rigid arm 8§ thus forms a rigid reaction

member for the two links 77 to effect oscillatable move- . -
ment of the two: mining heads 11 in opnosue “directions -

“upon‘rotation of- the cranks 75, as the mining hgads are
rotated: about the longitudinal axis of the hollow shaft
"32 -and-about the axes’ of the tra.nsversey extendmg
shafts 47.

Thus when the two motors 26 are tirned on, the cutter”

disks 46 on opposite sides of the shaft 43 will be driven

70

‘idler 85- mounted thereon and driven from a chain 86. of

‘the. conveyor, as. it turns aboit said diréction’ chanvmg

idler 85. Szid screw conveyors and the drive thereto.are

shown or described further:
“Upon the completion of the minitig of the upper bench,

Vthe machine may be w1thdrawn by the traction tread de--
~v1ces 15 and the mining heads may then be positioned to -
mine’the lower bench of- the workmg place along -the

‘floor.

It should be understood however that while T have

shown"the ﬁrst_ mm;ng operat;on as” being dewnwardly

dal
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from the roof that the first mining operation may also
be upwardly from the flcor.

It should also be understood that FIGURE 6 shows
the paths of travel of the mining heads as stretched out
in order to clearly show how mining is effected, while
FIGURE 7 shows the frue cutting paths of the mining
heads during each cycle of operation thereof, and shows
how the mining heads clear themselves at the centér of
the working place, and also shows that the cusps left be-
tween the mining heads are negligible,

While I have herein shown and described one form
in which my invention may be embodied, it may readily
be understood that various variations and modifications
in the invention may be attained without depariing from
the spirit and scope of the novel concepts thereof as de-
fined by the claims appended hereto.

I claim as my invention:

1. In a continuous mining machine,

a frame,

a rotary mining head spaced in advance of szaid frame,

mounting means for said mining head mounting said

mining head for rotation about an axis extending
transversely of said frame,

support means for said mounting means mounting said

mounting means for rotation about an axis extending
longitudinally of said frame and for sidewise oscil-
lation,

means for rotatably driving said mining head and si-

multaneously rotating said mounting means about
said longitudinal axis,

and other means for oscillatably moving said support

means to effect sidewise oscillatable movement of
said mining head during rotation thereof about said
longitudinal and transverse axes.

2. A continuous mining machine in accordance with
claim 1 wherein each mining head comprises,

two aligned transverse shafts rotatably mounted on said

mounting means on opposite sides of the longitudi-
nal axis of said mouating means,
at least one cutter bit carrying cutter disk on each
shaft, and drive means for said shafts driving said
shafts and cutter disks in opposite directions during
bodily movement of said cutter disks about said
longitudinal axis. i
3. A continuous mining machine comprising,
a frame,
two rotary mining heads spaced in advance of said
frame, .

mounting means for said mining heads mounting said
mining heads for rotation about axes extending trans-
versely of said frame,

support means for said mounting means mounting said

mounting means for rotation about axes extending
longitudinally of said frame and for sidewise oscil-
lation,

means for rotatably driving said mining heads and si-

multanecusly rotating said mounting means about
said longitudinal axes,

and other means for oscillatably moving said support

means to effect sidewise movement of said mining
heads in opposite directions.

4. A continucus mining machine comprising, a frame,

two rotatable mining heads spaced in advance of said

frame,

mounting means for said mining heads mounting said

mining heads for rotation about axes extending trans-
versely of said frame,
support means for said mounting means, mounting
said mounting means for rotation about azes extend-
ing longitudinally of said frame and for sidewise
oscillation, i

a separate motor for each mining head, means driven
by each motor for rotatably driving an associated
mining head,

other means rotatably driven by each motor for rotat-
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6

ing an associated mounting means and bodily rota-
ing said mining heads about axes extending longi-
tudinally of the machine,

and oscillatable drive means driven by said motor for
oscillatably driving said mining heads in opposite
directions.

5. A continuous mining machine comprising a frame,

two rotatable mining heads supported in advance. of
said frame, each mining head comprising a plural-
ity of aligned spaced rotary cutter disks, mounting
means for said cutter disks mounting said cutter
disks for rotation about axes extending perpendi-
cular to the longitudinal axis of said frame,

support means for said mounting means, supporting
said mounting means for rotation about axes ex-
tending longitudinally of said frame and for side-
wise oscillation,

means for rotatably driving the cutter disks of each
mining head in opposite directions,

and for simultaneously rotating said mounting means
about said longitudinal axis,

and other means for oscillatably moving said support
means to effect sidewise oscillatable movement of
said mining heads in opposite directions during rota-
tion thereof.

6. A continuous mining machine in accordance with

claim S5 wherein each mining head comprises,

two aligned transverse shafts rotatably mounted on said
mounting means on opposite sides of the longitudi-
nal rotational axis of said mounting means,

wherein each shaft has at least two rotary cutter disks
mounted thereon,

wherein the drive means for said shafts includes an
individual bevel gear for driving each shaft,

driving said shafts in opposite directions to drive said
cutter disks on opposite sides of said longitudinal
rotational axis in cutting directions during rotation
thereof about said longitudinal axis.

7. A continuous mining machine in accordance with
claim 6 wherein jack means are provided for raising and
lowering said support means for said mining heads and
for holding said support means and mining heads in posi-
tion to mine out a working place in benches.

8. A continuous mining machine comprising, a main
frame,

two rotary mining heads mounted in advance of said
main frame for bodily rotation about axes extend-
ing longitudinally of said main frame and for oscil-
latable movement toward and from each other in
opposite directions,

each mining head including a shaft extending perpendi-
cular to said longitudinal axis,

at least one cutter bit carrying cutter disk mounted on
said shaft and having cutter bits projecting from the
periphery thereof,

means for rotating said mining heads about said longi-
tudinal axes and rotatably driving said shaft and
for oscillatably moving said mining heads toward and
from each other in opposite directions.

9, In a continunous mining machine,

a main frame,

a boom arm mounted on said frame for sidewise oscil-
latable movement, _

a mounting member extending in advance of said boom
arm and mounted thereon for rotation about an axis
extending longitudinally thereof,

a- mining head rotatably mounted on said mounting
member, '

said mining head including a pair of -aligned shafts
mounted for rotation about coaxial ‘axes extending
transversely of said longitudinal axis of said boom
arm,

each shaft having at least one cutter disk thereon hav-
ing cutter bits projecting from the periphery there-
of,
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a motor on said boom arm, -

a longitudinal shaft driven from said motor,

drive connections from said longitudinal shaft for driv-
ing said transverse shafts in opposite directions,

other drive connections from said motor for bodily
rotating said mounting member and mining head
about an axis extending longitudinally of said boom
arm,

and means driven from: sald last-mentioned drive con-
nections for oscillatably moving. said boom arm and
mining head sxdeways

10. In a continuous mining machme,

a mobile main frame, -

an. elevator. frame. at the forward end of said main
frame and transversely pivoted thereto, .

a boom arm,

means pivotally mounting said boom arm on said eleva-
tor frame for oscilliatable movement about an axis
extending generally perpendicular to the axis of
pivotal. mounting of said elevator framie on said
main frame, .

a mounting member rotatably mounted on said boom
arm for rotation about an. axis extending longitudi-
‘nally thereof, .

a rotary mining head rotatably mounted on said mount-
ing member .for rotation about an axis extending
transversely of said longitudinal axis,

- a motor on said boom arm,

a drive connection from said motor, for drivmg said
mining head, including a shaft coaxial with the axis

~ of rotation of said mounting member,

another drive connection from said motor for rota-
tably driving said mounting member about said longi-
tudinal. axis and bodily- rotating said mining head,

and oscillatable driving means driven.from said motor
for oscillatably driving said mining head during rota-
tion thereof about the axis of pivotal connection of
said boom arm -to said elevator. frame.

11. A continuous mining machine -in accordance with

claim 10 wherein said mining head comprises two aligned
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shafis extending transversely of said longitudinal axis on
opposite sides of said longitudinal axis;
wherein each shaft has at least one cutter disk mounted
thereon having cutter bits projecting from the periph-
ery thereof, '
and wherein the drive connection’ from said longitudi-

- nal shaft to said cutter disks comprises facing beveled

gears and a bevel pinion on said longitudinal shaft
driving said bevel gears in opposite direction and
driving said cutter disks on each side of said longi-
tudinal shaft in the general directions of bodily rota-
tion of said mining head.

12. In a continuous mining machine,

a mobile madin frame,

an elevator frame extending across the forward end o

of said main frame and transversely p1voted thereto,

a pair of mining heads,

means for mounting said mining heads on szud elevator
frame for sidewise oscillatable movement with re-
spect thereto and for rotational movement with re-
spect thereto about axes extending longitudinally and
transversely of said main framie;

said mining heads each including a rotary cutter disk
on each side of the longitudinal rotational axis there-

of and rotatable about an axis extending transversely -

of said longitudinal rotational axis,

means driving said mining head about said longitudi-
nal axis,

means driving said cittter dlSkS on each mining head in
opposite directions in the general direction of rota-
tion of said mining heads about said longitudinal
axis,

‘and means for oscillatably moving sald mining:heads in
opposite sidewise directions.
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