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13 Claims, (ClL 299—64)

This invention relates to a mining machine and more
particularly to a mining machine having a plurality of
cutter heads arranged substantially parallel to the face of
the material being dislodged.

The mining machine of this invention is designed to
continuously dislodge and remove material from the
working face. The mining machine includes one or more
cutter heads disclosed and claimed in U.S. patent appli-
cation Serial No. 295,405, filed July 16, 1963. The min-
ing machine herein disclosed is simpler and less expensive
to manufacture than the known ripper or boring type min-

ing machines and more efficiently dislodges and removes -

the material from the mine face.

Briefly, our invention includes a continuous mining
machine having one or more cutter heads arranged sub-
stantially parallel to the face. The cutter heads have a
plurality of cutter shafts arranged in parallel spaced rela-
tion to each other on a support means. FEach of the
cutter shafts has a plurality of radially extending cutter
bits. Drive means are provided to revolve the cutter
shafts about the axis of the cutter head and rotate the
respective cutter shafts about their axes. Suitable drive
means and support means are provided on our mining
machine to advance the cutter head into the face and to
move the cutter head in an arcuate path to dislodge the
material from the face. One embodiment of our inven-
tion includes a plurality of cutter heads positioned in
spaced vertical relation to each other. With our im-
proved mining machine it is now possible to continuously
and rapidly dislodge material from the mine face.

A principal object of this invention is to provide a
continyous mining machine having one or more cutter
" heads substantially paralle! to the face of the material be-
ing dislodged.

Another object of this invention is to provide a con-
tinuous mining machine with cutter heads that include a
plurality of cutter shafts arranged substantially parallel
to the face of the material being dislodged. The cutter
shafts have a plurality of cufter bits extending radically
therefrom that are arranged upon rotation of said cutter
shafts to dislodge material from the mine face.

Other and further objects of this invention will become
apparent from the following description and claims and
may be understood by referring to the accompanying
drawings which by way of illustration show a preferred
embodiment of the invention and what we now consider
to be the best mode of applying the principles thereof.
Other embodiments of the invention may be used without
departing from the scope of the present invention as set
forth in the appended claims.

In the drawings:

FIGURE 1 is a view in side elevation of our improved
mining machine.

FIGURE 2 is a top plan view of the mining machine
illustrated in FIGURE 1 with the operator’s compart-
ment not shown.

FIGURE 3 is an enlarged detail view of one of the
cutter heads on our improved mining machine.

FIGURE 4 is a view in section taken along the line
4—4 in FIGURE 3 illustrating a portion of the drive
mechanism for the cutter shaft portions of the cutter
head.
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FIGURE 5 is a view in section taken along the line
5—5 of FIGURE 3 illustrating the relative position of
the cutter shafts and the direction of rotation of the cutter
shafts during the mining operation.

FIGURE 6 is an enlarged. detail view of one of the
cutter heads of our improved mining machine illustrating
another embodiment of the drive mechanism.

FIGURE 7 is a view in section taken along the line
7—7 in FIGURE 6 illustrating a portion of the drive
mechanism for the cutter head and the cutter shafts se-
cured to the cutter head.

Referring to the drawings and particularly to FIG-
URES 1 and 2, there is illustrated our improved mining
machine generaily designated by the numeral 19 that has
a body portion 11 mounted on a pair of crawler treads 12.
The crawler treads 12 are arranged to position the mining
machine 18 in operative relation with the working face
and to advance the mining machine 1@ into the face as
the material is being dislodged. The body 11 has a
trough shaped compartment 14 extending longitudinally
thereon between the crawler treads 12. An endless con-
veyor 16 extends throughout the compartment 14 and
is driven through suitable drive means 18 to convey the
dislodged material rearwardly through the compartment
14 to a suitable receiver positioned adjacent the drive
means 18. The conveyor 16 has a portion 20 extending
forwardly of the body portion 11 arranged to gather the
material dislodged by the cutter heads and convey the
material through the trough shaped compartment 14.

The body portion 11 has an operator’s control compart-
ment 24 positioned above the trough shaped compart-
ment 14. Control devices schematically illustrated at 26
are utilized by the operator to control the various com-
ponents of the mining machine. Extending upwardly
from the sides of the body portion 12 are a pair of verti-
cally extending supports 28 having pairs of aligned aper-
tures 39, 32 and 34 therethrough. Cutter head supports
generally designated by the numerals 38, 38 and 49 are
similar in construction and only one of the cutter head
supports will be described in detail. Similar numerical
designations will be given to similar parts of the other cut-
ter head supports.

The cutter head support 36 includes a pair of arms 42
and 44 arranged in parallel spaced relation to each other.
Each of the cutter arms 42 and 44 has a rear yoke por-
tion 46 with aligned apertures 48 therethrough. The
apertures 48 are aligned with apertures 30 in the support
members 28 and pins 5¢ pivotally secure the arms 42 and
44 to the support members 28. With this arrangement,
the cutter head supports 3§ are movable through an
arcuate path about the pin 50.

Cutter heads generally designated by the numerals 52,
54 and 58 are rotatably secured to the front end of the
cutter head supports 36, 38 and 40 respectively. Since
the cutter head supports 36, 38 and 48 are all similarly
connected to the support members 28, the three cutter
heads 52, 54 and 56 are arranged to move in substantial-
ly parallel arcuate paths about the respective pins 50.
Piston cylinder type servo mechanisms 58 are suitably
connected to the cutter head supports 36, 38 and 49 and
are arranged to move the cutter heads 52, 54 and 56
through the arcuate paths about the pins 58. Suitable
controls are provided for the servo mechanisms 58.

Referring to FIGURES 2 and 3 there is illustrated in
detail a portion of the drive mechanism for the cutter
head 52. Similar drive mechanisms are provided for
cutter heads 54 and 56 and are omitted in FIGURES 1
and 2 to permit illustration of the relative positions and
arrangement of the cutter heads. The relative position of
the drive mechanisms for cutter heads 54 and 56 is sche-
matically illustrated in FIGURE 1 and it should be under-




3,288,536

3

stood that substantially the same type of drive mecha-
nisms are used for all the cutter heads and suitable con-
trol means may be provided to operate the cutter heads
at the same or at different speeds depending upon the
mining conditions encountered. )

As is illustrated in detail in FIGURE 3, a drive motor
60 and gear box 62 are secured to the‘ar_m 42 and a
sprocket or gear 64 is driven thereby. A similar motor 66
and gear box 68 are secured to the arm 44 and a similar
sprocket 790 is secured thereto. The motors 60 and 66 are
arranged to rotate the sprockets 64 and 79 at rsukgstantlal-
ly the same speed so that, as will be later explained, the
cutter head 52 is driven by both motors 60 and 66. There
are secured to the inner portion of arms 42 and 44 other
motors 72 and 74 which drive sprockets 76 and. 78 ex-
tending outwardly therefrom.

The arms 42 and 44 have laterally extending members
80 that maintain the arms in spaced relation to. each other
and annular ring-like end portions 82 and 84. The cutter
head 52 is supported within the arm annular end por-
tions 82 and 84 in a manner that the cutter head 52 ro-
tates therewithin, The cutter head 52 includes a tubular
support member 86 which is mounted in a central aper-
ture 88 of a drive gear 90. The drive gear 90 is rotatably
supported in the support arm annular end portion 84 a{ld
is arranged to rotate the entire cutter head 52 about its
longitudinal axis indicated by the numeral 92 in FIGURE
3. The drive gear 90 has apertures 94, 96, 98 and 169
therethrough. On the opposite end of the cutter head a
similar drive gear 162 is secured to arm 42 and has aper-
tures therethrough aligned with the respective apertures
94, 96, 98 and 160. Cutter shafts 104, 106, 108, and
110 have portions extending through the respective aper-
tures 94, 96, 98 and 100 to rotatably position the cutter
shafts in spaced parallel relation to the support member
86. Each of the cutter shafts has a gear 112, 114, 116,
and 118 nonrotatably secured to its end portion that ex-
tends through the respective apertures 94, 96, 28, and
100. The gears 112, 114, 116, and 118 are arranged to
rotate the respective cutter shafts 164, 166, 168, and 1190
about their respective axes. The cutter shafts 104, 166,
108, and 110 have similar gears secured to the other end
portions adjacent gear 102. )

A secondary drive gear 129 is rotatably mounted on the
end of supporting shaft 86 and has a first set of gear
teeth 122 meshing with gears 112, 114, 116, and 118, as
is illustrated in FIGURE 4. The gear 120 has a second
set of gear teeth 124 that are driven by a.chain 126 oper-
ably connected to gear or sprocket 78. The externally
toothed drive gear 90 is driven by a chain 128 operably
connected to sprocket 78.

With this arrangement the motor 66 through gear box
68 and sprocket 70 drives: the externally toothed drive
gear 90 to rotate the entire cutter head 52 about the axis
92. The motor 74 through sprocket or gear 78 and
chain 126 and secondary drive gear 128 and gears 112,
114, 116, and 118 rotate the respective cutter heads 104,
106, 108, and 110 about their respective axes. A similar
drive arrangement provides a drive to the opposite end of
cutter head 52 through motors 60 and 72 and gears 64
and 76. Thus the motors 60 and 66 rotate or drive the
entire cutter head about the cutter head central axis 92.
The motors 72 and 74 rotate the respective cutter shafts
164, 106, 108, and 116 about their axes. While the
cutter shafts 184, 106, 188, and 110 rotate about their re-
spective axes they also revolve about the cutter head
axis 92.

FIGURE 5 is a section taken along the line 5—5 in
FIGURE 3 and illustrates the direction of rotation of the
respective cufter shafts 104, 106, 168, and 110. Each
of the cutter shafts has spaced longitudinally thereon a
plurality of cutter bits 138. Suitable bores are provided
in the cufter shafts to receive the cutter bits 138. The
cutter bits are preferably arranged in alternating perpen-
dicular arrangement to each other and are secured to the
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shafts by means of screws 132 as illustrated in FIGURE 3.
Each end of the cutter bits 130 has cutter portions thereon
to provide two cutting surfaces per bit. Each of the cutter
shafts has a scroll 134 which directs the dislodged material
toward the center of the cutter head where it is picked
up by the conveying device 20 and transported to the rear
of the mining machine 10.

The chains 128 are utilized as trimmer chains and have
secured to their external surface a plurality of cutter bits
136 which extend angularly from the chain a sufficient
distance to dislodge material and provide a clearance for
the mining machine. The cutter bits 136 are shown sche-
‘matically in the drawings. It should be understood that
conventional chains with cutter bits secured thereto as
utilized in presently known mining machines may be em-
ployed.

The cutter heads 54 and 56 have similar drive arrange-
ments and the respective motors may be separately con-
trolled or suitably connected to be driven at preselected
speeds.

Operation

The ‘mining machine 10 illustrated in FIGURES 1, 2,
and 3 operates as follows. The mining machine 10 is
advanced toward the mine face by means of the crawler
treads 12. The servo mechanisms 58 are adjusted to move
the cutter heads 52, 54, and 56 to their lowermost posi-
tion. The motors 69, 66, 72, and 74 on each of the
cutter head supports 36, 38 and 40 are energized to ro-
tate the respective cutter shafts 104, 166, 168, and 110
about their respective axes and to revolve the cutter
shafts 164, 166, 108, and 11¢ about the cutter head axis
92. The actuation of motors 66 and 66 on each of the
supports 36, 38, and 40 further activates the chains 128
to orbit the cutter bits 136. The conveyor 16 is lowered
to its lowermost position adjacent the floor through suit-
able control means and the conveyor drive 18 is energized
to actuate the conveyor. The mining machine 19 is then
moved into the vertical wall or face of the material to be
dislodged. The cutter bits 136 secured to chains 128 as-
sociated with cutter head 56 cut a pair of vertical kerfs
in the wall of material to be dislodged. As the mining
machine advances into the kerfs cut by the bits 136, the
face of the mineral between the kerfs is dislodged by the
cuiter bits 130 on the cutter shafts 104, 166, 108, and
119 of cutter head 56. The servo mechanism 58 as-
sociated with cutter head support 40 is actuated to move
the cutter head 56 upwardly in an arcuate path about the
pin 50. After the cutter head 56 has advanced to its
uppermost position and dislodged an arcuate swath of
material the cutter head 56 is again moved to its lower-
most position and the mining machine is advanced into
the face. As the mining machine 19 continues to advance,
the cutter heads 54 and 52 contact the intermediate and
upper portions of the face and dislodge the material there-
from in a manner similar to the cutter head 56. The
cutter heads 52, 54, and 56 may be moved in arcuate
paths in timed relation to each other as the mining ma-
chine 1@ is continually advanced into the face and the
dislodged material is gathered by the conveyor 16 and
transferred through the compartment 14 to the rear por-
tion of the machine 18 where it is deposited in a conven-
tional manner in a suitable receiver such as a surge caror a
conventional shuttle car.

Although the mining machine 10 has been described as
having three cutter heads 52, 54, and 56, it should be
understood, depending upon the thickness of the seam
of material to be removed, the mining machine may
be constructed with one or more cutter heads. For ex-
ample, in extremely thin seams a mining machine having

a single head may be sufficient to dislodge all the material

in the seam.

Tt will be appreciated that with the herein described cut-
ter head the bits perform a true cutting action to dislodge
the coal and it is no longer necessary to exert excessive
forces on the cutting tools to dislodge the material from
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the face. The rapid arcuate movement of the cutter heads
permits rapid penetration of the cutter head into the mate-
rial to continually and rapidly dislodge material from the
face.

In FIGURES 6 and 7 there is illustrated another em-
bodiment of a drive mechanism for the cutter head. In
this embodiment the drive to revolve the cutter head and
rotate the cutter shafts is provided by means of an
electric motor positioned within a tubular support mem-
ber.

Referring to FIGURES 6 and 7 the cutter head support
arm 150 is similar to the cutter head support arm 44
illustrated in FIGURE 3 and has a laterally extending
member 152 that is connected to a cutter head support
arm on the opposite end of a cutter head generally desig-
nated by the numeral 154. The cutter head support arm
150 terminates in a pair of annular ring like portions 156,
one of which is illustrated in FIGURE 6. Rotatably sup-
ported within the annular ring like portion 156 is a
drive gear 158 that has a central aperture 169 and a
plurality of apertures 162 radially spaced from the central
aperture 166. A tubular member 164 is positioned in the
central aperture 160 and fixedly secured to the drive
gear 158 by means-of welds 166.. With this arrangement
the drive gear 158 and tubular support member 164 ro-
tate as a unit in the cutter support arm annular ring like
end portions 156. The drive gear 158 has an externally
toothed portion 168 which drives a cutter chain (not
itlustrated) with cutter bits 176 extending laterally beyond
the periphery of drive gear 158.

A plurality of cutter shafts 172, in this instance four,
extend through the respective apertures 162-and are freely
rotatable therein. Suitable bearing means are provided
in apertures 162 to provide relatively friction free rota-
tion of cutter shafts 172 in the respective apertures 162.
The cutter shafts 172 have end portions 174 extending
beyond the apertures 162. Gears 176 are nonrotatably
secured to the ends of cutter shafts 172 and are rotatable
therewith. Similar to cutter shafts 108 illustrated in
FIGURE 3, the cutter shafts 172 have a plurality of cutter
bits 178 extending radially therefrom. Upon rotation of
the cutter shafts 172 the cutter bits 178 are arranged
to dislodge material from the working face in substan-
tially the same manner as the cutter bits 13¢ in the
embodiment illustrated in FIGURE 3.

The tubular support member 184 has coaxially positioned
therein a shaft 18¢. Bearings 182 permit the tubular sup-
pert member 164 to rotate relative to shaft 189 and main-
tain shaft 186 substantially coaxial with the tubular sup-
port member 164. The shaft 18¢ extends outwardly be-
yond the tubular support member 164 and has an end
portion 184. The cutter head support arm 156 has se-
cured thereto a member 186 which has an aperture 188
therethrough adjacent the front end portion. The shaft
end portion 184 extends through aperture 188 and is
nonrotatably secured thereto by means of pin. 199 ex-
tending through mating grooves in apertures 188 and
shaft end portion 184.

A gear 192 is secured to the shaft 180 between the
tubular support member 164 and member 186 and is non-
rotatably positioned thereon. The pin 198 nonrotatably
secures gear 192 to shaft 180 so that shaft 180 and gear
192 remain fixed relative to member 186 while tubular
support member 164 and gear 158 are rotatable relative
to member 186 and the cutter head support arm annular
ring like end portion 156. The gears 176 secured to the
ends. of cutter shafts 172 mesh with gear 192 fixed to
shaft 1&80. With this arrangement when drive gear 158
rotates in the cutter head support arm annular ring like
portion 156 the gears 176 are driven by the fixed gear
192 so that the cutter shafts 172 rotate in the apertures
152 at @& thigher rate of speed than the rotation of drive
gear 158, as is clearly illustrated in FIGURE 7.

An idler sprocket 194 is rotatably secured to-the cutter
head support arm 25@ and an endless cutter chain 196
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diagrammatically illustrated by the dash dot lines in FIG-
URE 6 extends around idler sprocket 194 and drive gear
158. Cutter bits 170 are secured to the chain 196 and
are arranged to cut a kerf in the material having a lateral
dimension greater than the lateral dimension of the drive
gear 188. The endless chain 196 is driven by drive
gear 158, previously described.

The shaft 18¢ and the tubular support member 164 have
secured thereto suitable windings 260 and 202 respectively
so that when the windings are -supplied with electrical
energy in a well-known manner the tubular support mem-
ber 164 rotates relative to the shaft 186. Thus the shaft
180 and tubular support member 164 are similar to an
alternating current type electric motor where the rotor,
which in this instance is shaft 180, is maintained station-
ary and the motor housing, which is this instance is tubu-
lar support member 164, rotates relative to the shaft 180
when current is supplied to the windings in a well-
known manner. The commutators and the liks are not
illustrated in FIGURE 7 since these are diagrammatic
representations of the drive system. It should be under-
stood that any suitable commutator may be used. Al-
though not illustrated, the electrical energy for the wind-
ings 200 or 262 may be supplied through conductors which
could extend through an axial bore in fixed shaft 184,

In FIGURE 6 the windings 26% and 262 are of such
a dimension to provide the mecessary torque to. rotate
the cutter head 154. For certain applications a single
motor with windings 280 and 282 on one side of the
cutter head will suffice. For higher torque requirements
a pair of motors or drive mechanisms can be provided on
opposite sides of the cutter head.

According to the provisions of the patent statutes; we
have explained the principle, preferred construction, and
mode of -operation of our invention and have illustrated
and described what we now congsider to represent its best
embodiment. However, we desire to have it understood
that, within the scope of the appended claims, the inven-
tion may be practiced otherwise than as specifically illus-
trated and described.

We claim:

1. A continuous mining machine comprising,

a body portion having a front end portion,

cutter head support means extending forwardly from
said body front end portion,

a cutter head having a body portion and opposite end
portions, said cutter head secured adjacent said oppo-
site end portions to said cutter head support means,

said cutter head including cutter shaft support means,

a plurality of cutter shafts carried by said cutter shaft
support means in parallel spaced relation to each
other, said cutter shafts arranged in substantially
parallel relation to said body front end portion,

said cutter shafts having a plurality of cutter bits ex-
tending radially therefrom,

drive means to rotate said cutter head in said cutter
head support means and to rotate said cutter shafts
in said cutter shaft support means, and

other cutter means positioned adjacent both ends of
said cutter head and adjacent said cutter head sup-
port means, said other cutter means arranged to cut
a pair of vertical kerfs in the mine face, the distance
between said vertical kerfs being greater than the
lateral dimension of said body portion.

2. A continuous mining machine as set forth in claim

1 which includes,

drive means arranged to rotate said cutter head in said
cutter head support means and to revolve said other
cutter means about said cutter head support means.

3. A continuous mining machine comprising

a body having a front end portion and a pair of spaced
vertical supports,

a cutter head support pivotally secured at one end to
said vertical supports,
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means to move said cutter head support other end por-
tion in an arcuate path relative to said vertical sup-
ports,

a cutter head secured to said cutter head support other
end portion and movable therewith relative to said
vertical supports,

said cutter head including cutter shaft support means
having a longitudinal axis arranged substantially par-
allel to said body front end portion,

a plurality of cutter shafts carried by-said cutter shaft
support means in spaced parallel relation to each
other and substantially parallel relation to said body
front end portion,

" said cutter shafts having a plurality of cutter bits ex-
tending radially therefrom, and

drive means to rotate said cutter shaft support means
and thereby revolve said cutter shafts therewith and
to rotate said cutter shafts,

said cutter bits on said cutter shafts arranged to dis-
lodge material as said mining machine advances into
the mine face and said cutter shafts revolve about

“said cutter shaft support means longitudinal axis.

4. A continuous mining machine as set forth in claim
3 in which said cutter head includes first drive means
to rotate said cutter head in said cutter head supports,
and

a second drive means to rotate said cutter shafts in said
cutter shaft supports. -

5. A continuous mining machine as set forth in claim 3
in which said cutter shaft supports include a drive gear
rotatably secured in an annular end portion of said cutter
head support,

said drive gear having a plurality of radially spaced
apertures therein, and

said cutter shafts rotatably supported in said spaced
apertures.

6. A continuous mining machine as set forth in claim 3
in which said cutter shafts include a plurality of scrolls
arranged upon rotation of said cutter shaffs to direct dis-
lodged material toward the center of said cutter head.

7. A continuous mining machine comprising

a body portion having a front end portion and a pair
of spaced vertical supports,

said body portion having a longitudinally extending
trough shaped compartment,

endless conveyor means positioned in said trough
shaped compartment,

drive means to move said endless conveyor means in
said trough shaped compartment to convey dislodged
material away from said body front end portion,

a cutter head support having a pair of arms pivotally
secured at one end to said vertical supports posi-
tioned on opposite sides of said trough shaped com-
partment,

power operated means to move said cutter head sup-
port other end portion in an arcuate path relative to
said vertical supports,

said cutter head support having a pair of axially aligned
annular other end portions,

a cutter head rotatably secured in said cutter head sup-
port annular other end portions and movable there-
with relative to said vertical supports,

said cutter head including a cutter shaft support means
having a longitudinal axis arranged substantially
parallel to said body front end portion,

said cutter shaft support means including a pair of drive
gears rotatably secured in said cutter head support
annular other end portion,

said drive gears having a plurality of radially spaced
apertures therein,

a plurality of cutter shafts extending through and rotat-

ably supported in said radially spaced apertures in
substantially parallel relation to said body front end
portion,

said cutter shafts having a plurality of cutter bits ex-
tending radially therefrom,
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gear means secured to end portions of said cutter shafts,

drive means associated with said gear means to rotate
all of said cutter shafts in a preselected direction,
and

other drive means meshing with said drive gear and
arranged to rotate said cutter head in said cuiter head
support member end portions.

8. A contjnuous mining machine as set forth in claim

7 in which said drive means meshing with said drive gear
includes an endless chain,

cutter bits secured to said chain and arranged upon
actuation of said drive means to revolve about said
drive gear.

9. A continuous mining machine as set forth in claim

7 in which said cutter shaft support means includes a sec-
ond drive gear axially positioned in said. first drive gear
in rotatable relation thereto,

said second drive gear positioned in meshing relation
with said gears secured to the end portions. of said
cutter shafts,

said drive means including motor means secured to
said cutter head support and drivingly connected

- to said second drive gear to rotate said cutter shafts.

10. A continuous mining machine as set forth in claim

% which includes a plurality of cutter head supports se-
cured to said vertical supports in overlying spaced rela-
tion to each other, each of said cutter head supports hav-
ing a cutter head secured thereto and movable therewith,
power operated means to move said cutter head sup-
port free end portions in arcuate paths, and

means to actuatée all of said cutter heads simultane-
ously and advance said mining machine.

11. A continuous mining machine comprising a body

portion having a front end portion,

cutter head support means extending forwardly from
said body front end portion,

a cutter -head secured to said cutter head support
means, said cutter head including a cutter shaft sup- -
port means having a laterally extending tubular sup-
port member fixed thereto, -

a shaft positioned axially in said tubular support mem-
ber, :

means fixedly securing said shaft to said cutter head
support means,

means rotatably securing said cutter shaft support
means to said cutiter head support means,

a plurality of cutter shafts carried by said cutter shaft
support means in spaced parallel relation to each
other and radially spaced from said tubular support
member,

said cutter shafts having a plurality of cutter bits ex-
tending radially therefrom,

gear means associated with said cutter shafts and said
shaft positioned axially in said tubular support mem-
ber, said gear means arranged upon rotation of
said tubular support member to rotate said cutter
shafts in said cutter shaft support means, and

power operated means to rotate said tubular support
member relative to said shaft extending axially
therethrough.

12. A continuous mining machine comprising a body

portion having a front end portion,

cutter head support means extending forwardly from
said body front end portion,

a cutter head secured to said cutter head support
means, said cutter head including a cutter shaft sup-
port means having 2 laterally extending tubular
support member fixed thereto,

a shaft positioned axially in said tubular support mem-
ber,

means fixedly securing said shaft to said cutter head
support means, .

means rotatably securing said cutter shaft support
means to said cutter head support means,
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a plurality of cutter shafts carried by said cutter shaft
support means in spaced parallel relation to each
other and radially spaced from said tubular support
member,

said cutter shafts having a plurality of cufter bits ex- 5
tending radially therefrom,

gear means associated with said cutter shafts and said
shaft positioned axially in said tubular support mem-
ber, said gear means arranged upon rotation of said
tubular support member to rotate said cutter shafts 10
in said cutter shaft support means, and

circuit means associated with said tubular support mem-
ber and said shaft positioned axially therein, said
circuit means arranged upon energization by elec-
trical current to rotate said tubular support mem-
ber about said shaft extending axially therethrough.

13. A continuous mining machine comprising a body

portion having a front end portion,

cutter head support means extending forwardly from
said body front end portion,

a cutter head secured to said cutter head support means,
said cutter head including a cutter shaft support
means having a laterally extending tubular support
member fixed thereto,

a shaft positioned axially in said tubular support mem-
ber, :

means fixedly securing said shaft to said cutter head
support means,

15
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means rotatably securing said cutter shaft support
means to said cutter head support means,

a plurality of cutter shafts carried by said cutter shaft
support means in spaced parallel relation to each
other and radially spaced from said tubular support
member,

said cutter shafts having a plurality of cutter bits ex-
tending radially therefrom,

said shaft having a gear secured thereto in nonrotatable
relation with said cutter head,

said cutter shafts each having gears secured thereto
and rotatable therewith, said gears secured to said
cutter shafts meshing with said gear secured to said
shaft, said gears secured to said cutter shafts ar-
ranged upon rotation of said tubular support to ro-
tate said cutter shafts, and

power operated means to rotate said tubular support
member relative to said shaft extending axially
therethrough.
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