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MINING MACHINE 
Some continuous mining apparatus of a type used in 

underground mining have a rotary drum type cutting 
head to dislodge mineral from a mine vein and are op 
erable to provide mine passageway or room into which 
the apparatus advances and mining progresses. The 
means for driving such cutting head have been accom 
plished in a variety of ways, for example; chain drives, 
and direct gear drive with a chain cutting clearance for 
the gearing. Such driving arrangements have proved 
somewhat satisfactory; however, the use of a chain as 
a cutting and/or driving member is relatively expensive, 
requires continued maintenance and sometimes inhib 
its the conveying of the dislodged mineral away from 
the mining face. ‘ 
By use of the present invention which transmits driv 

ing forces to the cutting head by means of a shaft and 
a plurality of reduction gearing carried within the cut 
ting head, the shaft can be of a relatively small diameter 
and accordingly there is no requirement to have a 
driven chain or the like to cut clearance for the shaft. 
The clearance for the shaft is cut by closely spaced or 
overlapping cutter elements. Obviously, inasmuch as a 
cutter chain is not required by the present invention, 
the above described disadvantages of a cutting chain 
are non-existent in a cutting head driven by means of 
the present invention. 
Additional features of the present invention include 

symmetrical driving of cutter head sections; a symmet 
rical extension of cutter head portions; and two or 
three point support of the cutter head by the mining 
boom. ‘ 

These and other objects and advantages of the pres 
ent invention will become more readily apparent from 
a reading of the following description and drawings in 
which: 
FIG. 1 is a plan view of a mining machine embodying 

the principles of this invention; 
FIG. 2 is a side elevational view of the mining ma 

chine shown in FIG. 1; 
FIG. 3 (shown as FIGS. 3A and 3B) is a plan view, 

partially in section, of a ?rst embodiment of a cutter 
head assembly constructed according to the principles 
of the present invention; 
FIG. 4 is a partial plan view, partly in section, of a 

second embodiment of a cutter head assembly con 
structed according to the principles of the present in 
vention; and 
FIG. 5 is a partial plan view, partly in section, of a 

third embodiment of a cutter head assembly con 
structed according to the principles of the present in 
vention. 
A continuous mining machine generally designated 

at 10, which embodies the principles of this invention, 
may assume various forms but, for illustrative purposes, 
herein comprises a crawler base 14 carrying a frame 16 
on which a forwardly extending mining boom 18 is piv 
otally mounted at the forward end of the frame 16 to 
swing up and down between a mine roof 20 and a mine 
floor 22. A cutting head assembly 24 of the present in 
vention' extends transversely of boom 18 and is rotat 
ably secured thereto at the forward end thereof. Pivot 
ally mounted at the forward end of frame 16 and ex 
tending forwardly therefrom beneath the boom 18 is a 
conventional loading head 26 having oscillatory gather 
ing arms 28 for engaging mined mineral and moving 
such mineral rearwardly and inwardly towards a well 
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2 
known conveying means of the mining machine 10. 
Conventional fluid jacks 32 serve to swing the boom 18 
in a vertical plane about the pivot axis thereof. 
The cutting head assembly 24 is driven from motors 

36 and 38 which, as shown, are positioned an equal dis 
tance from the longitudinal centerline of machine 10 
such that, as viewed in FIG. 1, motors 36 and 38 are re 
spectively on the left and right side of centerline XX. 
Motors 36 and 38 are suitably rigidly secured to boom 
18. The drive from motors 36 and 38 is delivered to a 
pair of universal drive shafts 42 and 44 respectively. 
For the purposes of the hereinafter set forth descrip 

tion; left and right shall refer to the relative positions 
of elements shown in FIGS. 3a and 3b with reference‘ 
to the centerline XX; inner and outer shall refer, re 
spectively, to towards and away from the centerline XX 
along the longitudinal axis YY of cutter head assembly 
24; and forward and rearward shall refer, respectively, 
to towards and away from the cutting head of machine 
10 along axis XX. 
As hereinafter described in detail, cutter head assem 

bly 24 comprises; axially aligned and axially spaced 
outer cutter drums, shown as left and right cutter 
drums 46 and 48 respectively; and an intennediate cut 
ter drum 50 which is in axial alignment with drums 46 
and 48 and spaced therebetween. Cutter drums 46, 48 
and 50 are supported by and cut clearance for a gearing 
and support casing 52. Gearing and support casing 52 
includes left and right sections 54 and 56 respectively. 
The drive from shaft 42 is delivered through a speed 

reducing train 58 of gearing rotatably supported within 
casing section 52 to drive outer cutter drums 46 and 
48. The drive from shaft 44 is delivered through a 
speed reducing train 60 of gearing rotatably supported 
within casing 54 to drive the intermediate cutter drum 
50. 
Casing sections 54 and 56 are rigidly secured to 

boom 18 by means of respective forwardly extending 
spaced casing connecting portions 62 and 64 which rig 
idly communicate between the rearwardmost sides of 
sections 54 and 56 and a casing mounting plate 66 suit 
ably rigidly secured to a forward end portion of boom 
18. Mounting plate 66 extends laterally on axis XX and 
is generally parallel to axis YY of cutting head assem 
bly 24. Connecting portions 62 and 64 have a lateral 
width thereof shown as being slightly greater than the 
respective diameters of shafts 42 and 44. Connecting 
portions 62 and 64 additionally have bores 65 and 68 
extending forwardly therethrough, generally parallel to 
axis XX, receiving forward portions of the respective 
shafts 42 and 44 therethrough. Cutter drum 50 extends 
intermediate connecting portions 62 and 64. Cutter 

’ drum 46 extends outwardly (to the left in FIG. 3a) from 
portion 64 and cutter drum 48 extends outwardly (to 
the right in FIG. 3b) from portion 62. 

It is to be noted that inasmuch as shafts 42 and 44 di 
rectly carry the drive from respective cutting head mo 
tors 36 and 38 and furthermore and inasmuch as re 
spective speed reducing trains 58 and 60 are rotatably 
carried within casing sections for which clearance is cut 
by respective cutter drums, the diameter of shafts 42 
and 44 are relatively less than the diameter of similar 
shafts which would be required if speed reduction took 
place prior to entrance of the drive forces into the cut 
ter head assembly (i.e., as speed is reduced, torque is 
increased with the resultant requirement of a greater 
diameter drive shaft to handle the increased torque). 
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The above set forth observation accounts for the rela 
tively narrow width of connecting portions 62 and 64 
and, accordingly, driven cutting chains or the like are 
not required to cut clearance for such sections and, as 
hereinafter described, clearance is cut by cutting ele 
ments closely spaced to portions 62 and 64. 
Casing section 54 has a generally annular cross sec 

tion and includes: a central gear supporting portion 70 
which rotatably supports gear train 58 within the inter 
ior thereof; a cutter drum support portion 72 which has 
an outer diameter thereof less than the outer diameter 
of casing portion 70 and extends outwardly therefrom 
and which rotatably supports left cutter drum 46 adja 
cent the outer periphery thereof; and cutter drum and 
gear supporting portion 74 which has an outer diameter 
thereof less than the outer diameter of casing portion 
70, extends inwardly therefrom and which rotatably 
supports the intermediate cutter drum 50 and the radial 
innermost surfaces of gear train 60 adjacent the outer 
periphery thereof. 
Casing section 56 has a generally annular cross sec 

tion and includes: a central gear supporting portion 76 
which rotatably supports the radial outermost surfaces 
of gear train 60 within the interior thereof; and cutter 
drum support portion 78 which has an outer diameter 
thereof less than the outer diameter of casing portion 
76 and extends outwardly therefrom and which rotat 
ably supports right cutter drum 48 adjacent the outer 
periphery thereof. 
The outer diameter of casing portion 74 is less than 

the inner diameter of casing portion 76 and to the right 
of centerline X-X at right end portion thereof is re 
ceived with and radially inwardly spaced from casing 
portion 76 for the purpose of the hereinabove men 
tioned disposition of gear train 60 therebetween. At the 
extreme right end of casing portion 74 at least one inte 
gral casing connecting portion 80 extends radially out 
wardly therefrom and the radial outermost end thereof 
is secured to casing section 56 in any suitable manner, 
for example bolt 82 which threadably engages such ra 
dial outermost end and the right end of easing portion 
76. 
With a construction of gearing and support casing 52 

as described hereinabove wherein the respective left 
and right sections 54 and 56 thereof are secured to 
gether any external forces applied to casing 52 will be 
resisted by the entire casing 52 because such forces will 
be distributed throughout the casing 52. If the connec 
tion of sections 54 and 56 was not made, externally ap 
plied forces would create a substantially greater mo 
ment on respective connecting portions 62 and 64 and 
could possibly result in permanent bending at portions 
62 and 64 and/or an inefficient operating structure be— 
cause of excessive de?ection or misalignment. 
The forwardmost end of drive shaft 44 terminates 

within the rearward interior of casing portion 76 inter 
mediate the internal periphery thereof and the external 
periphery of casing portion 74. The forwardmost end 
of shaft 44 has a bevel gear 84 secured thereto which 
is in toothed engagement with an annular bevel reduc 
tion gear 86 to form a 90° bevel reduction set. Bevel 
gear 86 is coaxial with cutter head assembly 24 with re 
spect to axis Y—Y thereof and has an annular coaxially 
aligned sun gear 88 ?xedly secured thereto. Sun gear 
88 extends longitudinally inwardly (to the left) from 
bevel gear 86 and the innermost end thereof is in 
toothed engagement with a coaxially aligned, annular, 
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4 
planetary reduction set 90. Planetary reduction set 90 
includes a plurality of planetaries 91 which have an an 
nular coaxially aligned planetary cage 92 ?xedly se 
cured thereto at the inner or output ends thereof. Plan 
etary cage 92 extends longitudinally inwardly (to the 
left) from planetaries 91 and has the innermost end 
thereof in toothed engagement with a coaxially aligned, 
planetary reduction set 94. Planetary reduction set 94 
includes a plurality of planetaries 95 which have an an 
nular coaxially aligned planetary cage 96 ?xedly se 
cured thereto at the inner or output ends thereof. Plan 
etary cage 96 extends longitudinally inwardly (to the 
left) from planetaries 95 and is in driving engagement 
with the intermediate cutter drum 50 for the rotatable 
driving thereof. The driving engagement between cage 
96 and cutter drum 50 is shown as being to the right 
and left of machine center line X-X. 
Bevel gears 84 and 86, sun gear 88, planetary reduc 

tion sets 90 and 94 and planetary cages 92 and 96 com 
prise speed reducing train 60 which is described herein 
above as being rotatably supported by easing portion 
74 and/or casing portion 72. 
The forwardmost end of drive shaft 42 terminates 

within the rearward interior of casing portion 70 and 
has a bevel gear 98 secured thereto which is in toothed 
engagement with an annular bevel reduction gear 100 
to form a 90° bevel reduction set. Bevel gear 100 is co 
axial with cutter head assembly 24 with respect to axis 
Y-Y thereof and has an annular coaxially aligned sun 
gear 102 ?xedly secured thereto. Sun gear 102 extends 
longitudinally inwardly (to the right) from bevel gear 
100 and the innermost end thereof is in toothed en 
gagement with a coaxially aligned, annular, planetary 
reduction set 104. Planetary reduction set 104 includes 
a plurality of planetaries 105 which have an annular co 
axially aligned planetary cage 106 ?xedly secured 
thereto at the inner or output ends thereof. Planetary 
cage 106 extends longitudinally inwardly (to the right) 
from planetaries 105 and has the innermost end thereof 
in toothed engagement with a coaxially aligned, annu 
lar, planetary reduction set 110. Planetary reduction 
set 110 includes a plurality of planetaries 111 which 
have an annular coaxially aligned planetary cage 112 
fixedly secured thereto at the inner or output ends 
thereof. Planetary cage 112 extends radially inwardly 
from planetary set 110 and has an annular right outer 
drum driving portion 114 extending inwardly (to the 
right) from the inner end of set 110 and an annular left 
drum driving portion 116 extending outwardly (to the 
left) from the inner end of gear 1 10. Bevel gears 98 and 
100, sun gear 102, planetary reduction sets 104 and 
110 and planetary cages 106 and 112 comprises speed 
reducing train 58 which is described hereinabove as 
being rotatably supported by easing portion 70. 
Cage portion 116; extends axially outwardly (to the 

left in FIG. 3a) is radially inwardly spaced from the ra 
dial innermost surfaces of planetary gears 104 and l 10, 
and the axially outermost extent thereof is shown as 
stopping short of the axially outermost end of the bevel 
reduction gear 98. A portion of the inner periphery of 
cage portion 116, located at the axial outer end 
thereof, is in splined driving engagement with an elon 
gated left cutter drum drive shaft 120. Drive shaft 120 
is vcoaxial with respect to axis Y-—Y and extends axially 
outwardly (to the left) from the point of splined en~ 
gagement with cage portion 118 and the axially outer 
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most end thereof is outwardly spaced from the outer 
end of easing section 54. 
Cage portion 114; extends axially inwardly, is radially 

inwardly spaced from the radial innermost surface of 
an axially outer portion of easing portion 74, and the 
axially innermost extent thereof is shown as stopping 
shortly to the right of axis X—X of machine 10. A por 
.tion of the inner periphery of cage portion 114, located 
at the axial inner end thereof, is in splined driving en-. 
gagement with an elongated left cutter drum drive shaft 
122. Drive shaft 120 is coaxial with respect to'axis 
Y—Y and extends axially outwardly (to the right) from 
the point of splined engagement with portion 144 and 
the axially outermost end thereof is outwardly spaced 
from the outermost end of the casing section 56. 
The left and right cutter drums 46 and 48 each com 

prise a hollow cylindrical outer member 124 and a hol 
low cylindrical inner support and guide member 126. 
The'outer periphery of member 126 is spaced radially 
inwardly from the innermost end thereof. The left cut 
ter drum 46 is rotatably supported by gear and support 
casing 52 by means of thrust roller bearings 128 being 
disposed intermediate the outer periphery of cutter 
drum support portion 72 and the inner periphery of 
guide member 126. The right cutter drum 46 is rotat 
ably supported by casing 52 by means of bearings 128 
being disposedintermediate the outer periphery of cut 
ter drum support portion 78 and the inner periphery of 
guide member 126. v 
The outermost end of each drive shaft 120 and 122 

is suitably secured to the inner end of a generally cylin 
drical end cap member 130 of respective cutting head 
extensions 132. Extensions 138 additionally include a 
generally hollow cylindrical drum member 134 which 
has an end cap member 130 ?xedly secured thereto at 
the outer end thereof. An inner end portion of drum 
member 134 is slidably and captively received within 
an outer portion of respective cutter drums 46 and 48 
intermediate the inner periphery of member 124 and 
the outer periphery of member 126. 
Cutter drums 46 and 48 each have a plurality of radi 

ally inwardly extending keys 136 which cooperate with 
respective keyways 138. Keyways 138 are spaced about 
the outer periphery of drum member 134 and extend 
generally parallel to axis Y—Y. 
With such a construction of cutting head extensions 

132 as described hereinabove, extensions 132 are 
driven directly from a respective drum drive shaft and 
cutter drums 46 and 48 are driven from the cooperat 
ing key and keyways intermediate the drums 46 and 48 
and the respective drum member 134 thereat. The axial 
length of keyways 138 allow for the axial extension and 
retraction of cutting head extensions 132. As contem 
plated hydraulic ?uid will be provided through casing 
passageways 140 for the extension and retraction of 
cutting head extensions 132. Passageways 140 are in 
communication with a suitable ?uid pressure source 

(not shown). ' 
Well known screw type continuous conveyor scrolls 

142 are secured to the outer periphery of cutter drums 
46, 48 and 50 and cutting head extensions 132. Scrolls 
142 have a plurality of suitable bit holders 14 and se 
cured adjacent the outer peripheral edges thereof in a 
suitable spaced orientation to one another. A cutter bit 
146 is inserted in each bit holder 120. Cutter bits 146 
‘maybe of any suitable type and as shown are plumb 
bob deep penetrating point attack conical bits. The re 
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6 
spective bits 146 adjacent connecting portions 62 and 
64 are positioned such that they cut clearance for por 
tions 62 and 64 during mining operations. The scrolls 
142 are suitably arranged to convey a portion of min 
eral mined by bits 146 inwardly from such bit locations 
towards the center line X—X of machine 10. 

It is to be noted that inasmuch as cutter drums 46 and 
48 are independently driven with respect to the inter 
mediate cutter drum 50, drums 46 and 48 do not neces 
sarily have to rotate in time with the intermediate cut 
ter drum 50. Of course if desired a suitable arrange 
ment could be provided to insure synchronized rotation 
of all cutter drums of cutter head assembly 24. 
Various modi?cations can be made to cutter head as 

sembly 24 without departing from the scope of the in- _ 
vention‘ discussed therein, for example: assembly 24 
carries a three-step gear reduction within the cutter 
casing wherein it is contemplated that more or less gear 
reductions can be carried therein, in the latter case '1 
single or_ multiple speed reduction take place prior to 
the torque being transmitted to shaft 42 and/or 44; only 
a single cutting head extension arrangement be pro 
vided on one side of the cutter head assembly 24; other 
means can be provided for extending cutting head end 
extensions such as extensions 132; the cutter head as 
sembly 24 can have either side portions thereof skewed 
towards the center. 
FIG. 4 illustrates a second embodiment of a cutter 

head assembly 300 constructed according to the princi 
ples of this invention. 5 
The cutter head assembly 300 is driven from motors 

36 and 38 which, as shown, are positioned and secured 
to machine 10 in a manner as hereinbefore described 

with reference to head assembly 24. The drive from 
motors 36 and 38 is delivered to a pair of universal 
drive shafts, each shaft being designated as 302. 
Inasmuch as cutter head assembly 300 is identical on 

the left and right side of machine center line X--X, the 
discussion hereinafter will be limited to the description 
of the left hand side of assembly 300 with the implicit 
understanding that the description of the right hand 
side is similar to the hereinafter set forth description of 
the left hand side. 
For the purposes of the hereinafter set forth descrip 

tion; left and right shall refer to the relative positions 
of elements of assembly 300 with reference to the cen 
terline X—X; inner and outer shall refer, respectively, 
to towards and away from the centerline X-X along 
the longitudinal axis Y—Y of cutter head assembly 
300; and forward and rearward shall refer, respectively, 
to towards and away from the cutting head of machine 
10 along axis XX. 
As hereinafter described in detail, cutter head assem 

bly 300 comprises axially spaced and axially aligned 
outer cutter drums 304, and an intermediate cutter 
drum 306 which is in axial alignment with drums 30-1 
and spaced therebetween. Cutter drums 304 and 306 
are supported by and cut clearance for a gearing and 
support casing 308. Gearing and support casing 308 in 
cludes left and a right sections 310. The drive from 
shafts 302 is delivered through speed reducing trains 
312 of gearing each of which is rotatably supported 
within respective casing sections 310. 
Casing sections 300 are rigidly secured to boom 18 

by means of respective forwardly extending spaced cas 
ing connecting portions 314 which rigidly communi 
cate between the rearward most sides of sections 310 
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and a casing mounting plate 316 which is rigidly se 
cured to a forward end portion of boom 18. Mounting 
plate 316 extends laterally of axis X-X and generally 
parallel to axis Y——Y of cutting ‘head assembly 300. 
Connecting portions 314 have a lateral width thereof 
shown as being slightly greater than the diameter of 
shafts 302 and each portion 314 have a bore 317 ex 
tending forwardly therethrough, generally parallel to 
axis X—X, for receiving forward portions of a respec 
tive shaft 302 therethrough. Cutter drum 306 extends 
intermediate connecting portions 314 and cutter drums 
304 extend outwardly from a respective connecting 
portion 314. 
Each casing section 310 has a generally annular cross 

section and includes: a gear supporting portion 318 
which rotatably supports gear train 312 within the in 
terior thereof; and an outer cutter drum support por 
tion 320 which has an outer diameter thereof less than 
the outer diameter of casing portion 318 and extends 
outwardly therefrom and which rotatably supports an 
outer cutter drum 304 adjacent the outer periphery 
thereof. 
The forwardmost end of drive shaft 302 terminates 

within the rearward interior of casing portion 318 and 
has a bevel gear 322 secured thereto which is in 
toothed engagement with an annular bevel reduction 
gear 324 to form a 90° bevel reduction set. Bevel gear 
324 is coaxial with cutter head assembly 300 with re 
spect to axis Y-Y thereof and has an annular coaxially 
aligned sun gear 326 secured thereto. Sun gear 326 ex 
tends longitudinally inwardly (to the right) from bevel 
gear 324 and has the innermost ends thereof in toothed 
engagement with a coaxially aligned, annular, plane 
tary reduction set 328. Planetary reduction set 328 in 
cludes a plurality of planetaries 330 which have an an 
nular coaxially aligned planetary cage 332 ?xedly se 
cured thereto at the inner or output ends thereof. Plan 
etary cage 332 extends longitudinally inwardly (to the 
right) from planetaries 330 and has the innermost end 
thereof in toothed engagement with a coaxially aligned, 
annular planetary reduction set 334. Planetary reduc 
tion set 334 includes a plurality of planetaries 336 and 
at the inner or output ends thereof drivingly engage an 
annular coaxially aligned hollow driving cylinder 338 
adjacent one end thereof. Driving cylinder 338 extends 
radially inwardly from planetary set 334 and at the ra 
dially innermost periphery thereof is in splined engage 
ment with a portion of the radially outer periphery of 
a drum drive shaft 340. Driving cylinder 338 extends 
intermediate planetary reduction sets 334 and the axial 
ends thereof are drivingly engaged at the inner or out 
put ends of a respective reduction set 334. An interme 
diate portion of the outer periphery of cylinder 338 is 
in driving engagement with the intermediate cutter 
drum 305 for the rotatable driving thereof. 
Bevel gears 322 and 324 sun gear 326, planetary re 

duction sets 328 and 334 and planetary cage 332 and 
driving cylinder 338 comprise the speed reducing train 
312 which is described hereinabove as being rotatably 
supported by casing portion 318. 
Drum drive shaft 340 is coaxial with respect to axis 

Y—-Y and extends outwardly from the point of splined 
engagement with driving cylinder 338 and the axially 
outermost end thereof is outwardly spaced from the 
outermost end of the casing section 310. 
The outer cutter drums 304 each comprise a hollow 

cylindrical outer member 342 and a hollow cylindrical 
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8 
inner support and guide member 344. The outer pe~ 
riphery of member 344 is spaced radially inwardly from 
the member 342 and such tied together at the inner 
most ends thereof. Cutter drum 304 is rotatably sup 
ported by gear and support casing 308 by means of 
thrust bearings 346 being disposed intermediate the 
outer periphery of cutter drum support portion 320 and 
the inner periphery of guide member 344. 
The outermost end of each drive shaft 340 is suitably 

secured to the inner end of a generally cylindrical end 
cap member 348 of a respective cutting head extension 
350. Extension 350 additionally includes a generally 
hollow cylindrical drum member 352 which has an end 
cap 348 ?xedly secured thereto at the outer end 
thereof. An inner end portion of drum member 352 is 
slidably and captively received within an outer portion 
of cutter drum 340 intermediate the inner periphery of 
member 342 and the outer periphery of member 344. 
Each cutter drum 304 has a plurality of radially in 

wardly extending keys 354 which cooperate with re 
spective keyways 356. Keyways 356 are spaced about 
the outer periphery of drum member 304 and extend 
generally parallel to axis YY. 
With such a construction of cutting head extensions 

350 as described hereinabove, extensions 350 are 
driven directly from a respective drum drive shaft 340 
and cutter drum 304 is driven from the cooperating key 
and keyways intermediate drum 304 and the respective 
drum member 352 thereat. The axial length of keyways 
356 allow for the axial extension and retraction of cut 
ting head extensions 350. As contemplated hydraulic 
?uid will be provided through casing passageways 358 
for the extension and retraction of cutting head exten 
sions 350. Passageways 358 are in communication with 
a suitable ?uid pressure source (not shown). As dis 
cussed hereinbefore with respect to assembly 24 screw 
type continuous conveyor scrolls 142 are suitably se 
cured to the outer periphery of cutting drums 304 and 
306. 

It is to be noted that inasmuch as a common member 

(driving cylinder 338) has respective ends thereof 
keyed to drum drive shafts 340, cutter drums 304 and 
306 will have syncronized rotation. 
Various modi?cations can be made to cutter head as 

sembly 300 without departing from the scope of the in 
vention discussed therein, for example those modifica 
tions discussed hereinbefore with reference to cutter 
head assembly 24. 
FIG. 5 illustrates a third embodiment of a cutter head 

assembly 400 constructed according to the principles 
of this invention. 
A cutter head assembly 400 is driven from motors 36 

and 38 which, as shown, are positioned and secured to 
machine 10 in a manner as hereinbefore described with 
reference to head assembly 24. The drive from motors 
36 and 38 is delivered to a pair of universal drive shafts, 
each shaft being designated as 302. 
As hereinafter described in detail, cutter head assem 

bly 400 comprises a pair of axially spaced and axially 
aligned outer cutter drums 304, and a pair of interme 
diate cutter drums 406 which are in axial alignment 
with each other and with drums 304. Drums 406 are 
spaced between drums 304 and are axially spaced from 
each other. Cutter drums 304 and 406 are supported by 
and cut clearance for a gearing and support casing 408. 
Gear and support casing 408 includes left and right sec 
tions 410 and an intermediate section 412. The drive 
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from shafts 302 is delivered through speed reducing 
trains 414 of gearing each of which trains 414 is rotat 
ably supported within casing 408. 
Cutter head assembly 400 is similar to the cutterhead 

assembly 300 described hereinabove in that the cutter 
head configuration and driving arrangement are sym 
metrical on the left and the right side of axis X-X of 
machine 10, and, further, a plurality of reduction gear 
ing as carried within the head assembly, however, as 
sembly 400 differs from the latter mentioned assembly 
in that, as hereinafter described in detail, assembly 400 
includes a three point support back to the cutter boom 
and, further, assembly 400 includes four axially aligned 
and axially spaced cutter drums rather than three. 
Inasmuch as cutter head assembly 400 is identical on 

the left and right sides of machine centerline X-—)(, the 
discussion hereinafter will be limited to the description 
of the left hand side of assembly 400 with the implicit 
understanding that the description'of the right hand 
side thereof issimilar to the hereinafter set forth de 
scription of the left hand side. Furthermore, it is hereby 
noted that the portions of cutter head assembly 400 ax 
ially outwardly of drive shafts 302 are substantially 
identical to similar oriented portions of cutter head as 
sembly 300, and accordingly, for a showing and de 
scription of such portions, reference is made to the’de 
scription and showing of the similar oriented portions 
of cutter head assembly as shown in FIG. 4 and de 
scribed in the respective description thereto. One fur 
ther point to be noted is within as much‘ as elements of 
assembly 400 are substantially identical or similar to 
respective elements of assembly 300 as hereinbefore 
described, elements of assembly 400 which are identi 
calto respective elements of assembly 300 are herein 
before and hereinafter identified by the same reference 
numerals and similar elements are identi?ed by the 
same reference numerals primed. 
For the purposes of the hereinafter set forth descrip 

tion: left and right shall refer to the relative positions 
of elements of assembly 400 with reference to the cen 
terline X-X; inner and outer shall refer, respectively, 
to towards and away from the centerline X'—X along 
the longitudinal axis Y-—Y of cutter head assembly 
400; and forward and rearward shall refer; respectively, 
to towards and away from the cutting head of machine 
10 along axis X-X. 
Casing sections 410 are rigidly secured to boom 18 

by means of respective forwardly extending spaced cas? 
ing connecting portions 416 which rigidly communi 
cate between the rearwardmost sides of sections 410 
and easing mounting plate 418 which is rigidly secured 
to a forward end portion of boom 18. Mounting plate 
418 extends laterally of axis X-X and generally paral 
lel to axis Y-Y of cutting head assembly 400. Con 
necting portions 416 have a lateral width thereof shown 
as being slightly greater than the diameter of shafts 302 
and each portions 416 has a bore 317 extending for 
wardly therethrough, generally parallel to axis X-X, 
for receiving forward portions of a respective shaft 302 
therethrough. . 

Casing section 412 is rigidly secured to boom 18 by 
means of a forwardly extending casing connecting por 
tion 420 which rigidly communicates between the rear 
wardmost' side of section 410 and the casing mounting 
plate 18. Connecting portion 420 is shown as having a 
lateral width thereof substantially equal to the lateral 
width of portions 416 and the forward extent of portion 
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420 is along axis X--X. Each cutter drum 406 extends 
intermediate connecting portion 420 and a respective 
connection portion 416 and drums 406 extend out 
wardly from a respective connecting portion 416. 
Each section 410 has a generally annular cross sec 

tion and includes: a gear supporting portion 422 which 
rotatably supports gear train 414 and an outer cutter 
drum support portion 320. 
The forwardmost end of drive shaft 302 terminates 

within the rearward interior of casing portion 422 and 
has a bevel gear 424 secured thereto which is in 
toothed engagement with an annular bevel reduction 
gear 426 to form a 90° bevel reduction set. Bevel gear 
426 is coaxial with cutter head assembly 400 with re 
spect to axis Y-Y thereof and has a tubular coaxially 
aligned sun gear 428 secured thereto. Sun gear 428 ex 
tends longitudinally inwardly (to the right) from bevel 
gear 426 and has the innermost ends thereof in toothed 
engagement with a coaxially aligned, annular, plane 
tary reduction set 430. Planetary reduction set 430 in 
cludes a plurality of planetaries 432 which have an an 
nular coaxially aligned planetary cage 434 ?xedly se 
cured thereto at the inner or output ends thereof. Plan~ 
etary cage 434 extends longitudinally inwardly (to the 
right) from planetaries 432 and has the innermost ends 
thereof in toothed engagement with a coaxially aligned, 
annular planetary reduction set 436. Planetary reduc 
tion set 436 includes a plurality of planetaries 438 and 
at the inner or output ends thereof drivingly engage an 
annular coaxially aligned planetary cage 440. Planetary 
cage 440 has the radially outermost periphery thereof 
in rigid communication with cutter drum 406 adjacent 
the inner end thereof. A portion of the radially inner~ 
most periphery of planetary cage 440 is in splined en 
gagement with a portion of the radially outer periphery 
of a drum drive shaft 340'. 
Bevel gears 424 and 426, sun gear 428, planetary re 

duction sets 430 and 436 and planetary cages 434 and 
440 comprise the speed reducing train 414 which is de 
scribed hereinabove as being rotatably supported with 
in casing 408. 
Drive shaft 340' is coaxial with respect to axis Y-Y 

and extends outwardly from the point of splined en 
gagement with cage 440. For further details of shaft 
340' and the supporting and driving arrangement 
thereof reference is hereby made to the description of 
assembly 300 as set forth hereinbefore. 

It is to be noted that inasmuch as cutter drums 304 
and 406 on one side of centerline X~X are indepen— 
dently driven with respect to the cutter drums 304 and 
406 on the other side of centerline X—X, one pair of 
such drums do not have to rotate in time with respect 
to the other pairs of such drums. Of course if desired 
a suitable arrangement could be provided to insure syn 
cronized rotation of a cutter drums of cutter head as 
sembly 400. 
Various modifications can be made to cutter head as‘ 

sembly 400 without departing from the scope of the in 
vention discussed therein, for example, those modifica~ 
tions discussed hereinbefore with reference to cutter 
head assembly 24. 
What is claimed is: 
1.. A mining machine cutting structure adapted to be 

supported solely for vertical movement relative to a‘ 
supporting mining machine chassis, comprising: a rigid 
member having a forward portion and laterally spaced 
support portions extending rearwardly of said forward 
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portion for powered rotation about a longitudinal axis 
of said head member; said head member having sec 
tions thereof extending along said axis outwardly from 
and intermediate said spaced support portions; said 
sections having cutter supporting portions adapted to 
carry cutters, respectively, to mine a path in a bedded 
deposit of mineral the width of which path exceeds the 
transverse pro?le of the mining machine chassis; said 
cutter supporting portions being located with respect to 
each other to provide, when carrying cutters, clearance 
for said head member and said spaced support por 
tions; and certain ones of said cutter supporting por 
tions being movable in orbits located closely adjacent 
the sides of said support portions, respectively, to cut 
clearance for said spaced support portions by cutters 
supported by said certain ones of said cutter supporting 
portions solely upon movement of said certain ones of 
said cutter supporting portions through said orbits. 

2. A mining machine cutting structure as speci?ed in 
claim 1 wherein the forward portion of said rigid mem 
ber has at least a rigid continuous section thereof ex 
tending intermediate said spaced support portions. 

3. A mining machine cutting structure as speci?ed in 
claim 1 additionally including cutters supported by said 
cutter supporting portions to move in parallel orbits 
spaced axially along the longitudinal axis of said head 
member. 

4. A mining machine cutting structure as speci?ed in 
claim 1 including two spaced support portions only and 
said sections comprise a single cutter drum extending 
intermediate said spaced support portions and a pair of 
outer cutter drums each of which extend outwardly 
from a respective spaced support portion along said 
axis. 

5. A mining machine cutting structure as speci?ed in 
claim 1 including three spaced support portions only 
and said sections comprise a pair of cutter drums each 
of which extend intermediate adjacent spaced support 
portions and a pair of outer cutter drums each of which 
extend outward from a respective spaced support por 
tion along said axis. , 

6. A mining machine cutting structure as speci?ed in 
claim 1 additionally including driven gear means sup 
ported by said rigid member to drive said head member 
about said axis. 

7. A mining machine cutting structure as speci?ed in 
claim 6 wherein said drive gear means includes a plu 
rality of speed reduction gear means carried within the 
interior of at least some of said sections. 

8. A mining machine cutting structure as speci?ed in 
claim 6 wherein said head member additionally in 
cludes head shaft means extending along said axis for 
transmitting the drive from at least some of said driven 
gear means to at least some of said sections. 

9. A mining machine cutting structure as speci?ed in 
claim 8 including two spaced support portions only and 
said sections comprise a single cutter drum extending 
intermediate said spaced support portions and a pair of 
outer cutter drums each of which extend outwardly 
from a respective spaced support portion along said 
axis. 

10. A mining machine cutting structure as speci?ed 
in claim 9 wherein; said driven gear means comprise 
two independently driven gear trains; each of said gear 
trains being driven adjacent the forward end of a re 
spective input shaft; and said input shafts extending for 
wardly through a respective spaced support portion. 
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11. A mining machine cutting structure as speci?ed 

in claim 9 wherein said outer cutter drums are rotatably 
driven by said head shaft means and said single cutter 
drum is rotatably driven directly by said driven gear 
means. . 

12. A mining machine cutting structure'as speci?ed 
in claim 11 wherein said driven gear means comprise 
two independently driven gear trains. 

13. A mining machine cutting structure as speci?ed 
in claim 12 wherein one of said gear trains drives said 
head shaft means and the otheriof said gear trains 
drives said single cutter drum. 

14. A mining machine cutting structure as speci?ed 
in claim 9 wherein said head shaft means comprises two 
separate head shafts each of which extend along said 
axis on a respective side of said head member. 

15. A mining machine cutting structure as speci?ed 
in claim 14 wherein said driven gear means and at least 
one of said head shafts have cooperable means thereon 
to provide for limited axial movement of said at least 
one of said head shafts along said axis. 

16. A mining machine cutting structure as speci?ed 
in claim 14 wherein said head shafts and said sections 
are coaxial with respect to said axis. 

17. A mining machine cutting structure as speci?ed 
in claim 14 wherein said driven gear means comprise 
two independently driven gear trains and each of said 
gear trains drives a respective head shaft and said single 
cutter drum is driven by both of said head shafts. 

18. A mining machine cutting structure as speci?ed 
in claim 8 including three spaced support portions only 
and said sections comprise a pair of intermediate cutter 
drums each of which extend intermediate adjacent 
spaced support portions and a pair of outer cutter 
drums each of which extend outward from a respective 
spaced support portion along said axis. 

19. A mining machine cutting structure as speci?ed 
in claim 18 wherein said outer cutter drums are rotat 
ably driven by said head shaft means and said interme 
diate cutter drums are rotatably driven directly by said 
driven gear means. 

20. A mining machine cutting structure as speci?ed 
in claim 18 wherein said head shaft means comprises 
two separate head shafts each of which extend along 
said axis on a respective side of said head member. 

21. A mining machine cutting structure as speci?ed 
in claim 20 wherein said driven gear means and at least 
one of said head shafts have cooperable means thereon 
to provide for limited axial movement of at least one of 
said head shafts along said axis. 

22. A mining machine cutting structure as speci?ed 
in claim 22 wherein said head shafts and said sections 
are coaxial with respect to said axis. 

23. A mining machine cutting structure as speci?ed 
in claim 19 wherein said driven gear means comprise 
two independently driven gear trains. 
24. A mining machine cutting structure as speci?ed 

in claim 23 wherein one of said gear trains drives one 
of said head shafts and one of said intermediate cutter 
drums and the other of said gear trains drives the other 
of said head shafts at the other of said intermediate cut 
ter drums. 

25. A mining machine cutting structure as speci?ed 
in claim 18 wherein; said driven gear means comprise 
two independently driven gear trains; each of said gear 
trains being driven adjacent the forward end of a re 
spective input shaft; and said input shafts extending for 
wardly through a respective spaced support portion. 

26. A mining machine cutting structure as speci?ed 
in claim 25 wherein the spaced support portions 
through which said input shafts extend are the outer 
most spaced support portions. 

1‘ * * * * 
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