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3,088,718 
CONTNUOBUS MNNG MACHINE 

Edward C. Lilly, Beckey, W. Wa. 
(511 N. 3rd St., Wythevile, Va.) 

Fied June 29, 1960, Ser. No. 39,610 
12 Claims. (C.I. 262-9) 

The present invention relates to mining machines of 
types employing a power driven disintegrating or cutting 
head adapted to be moved into a seam or body of min 
eral, coal, etc., and cooperating with a conveyor arrange 
ment for transporting disintegrated material to the rear 
of the machine for subsequent transportation and process 
ing; and is more particularly concerned with a continuous 
miner of the general type described which employs a new 
and highly improved form of cutter or disintegrating head 
and a new arrangement of conveyors or conveying means 
whereby said machine is adapted to operate more effi 
ciently in a mining operation than has been possible 
heretofore. 
Various forms of continuous miners of the general type 

mentioned above, have been suggested heretofore. These 
miners employ various forms of cutter heads, including 
auger type heads, full scroll cutters, borers, etc., generally 
adapted to disintegrate a body of material. In certain of 
these prior machines, the cutter or disintegrating head 
is mounted on a stationary frame, with means being pro 
vided for moving the head to various positions relative 
to the seam or body of material being mined; and in other 
of these prior machines the disintegrating head may be 
stationary but mounted on a movable frame member. 
In general, continuous miners of the types suggested here 
tofore are associated with conveyor means comprising a 
conveyor located centrally of the frame and adapted to 
convey mined material to the rear of the frame struc 
ture. 
The forms of cutting or disintegrating heads and con 

veyors normally utilized heretofore have resulted in a 
number of disadvantages. In particular, these prior min 
ing machines have, during their normal operation, caused 
appreciable spillage of the mined material to the sides of 
the machine during a mining operation; and the machine 
itself, far from avoiding such spillage, has in fact been 
so arranged that the spillage cannot be easily cleaned up, 
whereby appreciable additional labor is required during a 
mining operation. Moreover, the types of machines sug 
gested heretofore have, by reason of their head and con 
veyor arrangements, been relatively bulky, and, in par 
ticular, high apparatuses whereby they have not efficiently 
removed material from a seam. A further major difficulty 
of machines suggested heretofore has been that the types 
of cutter heads utilized have been complex, extremely 
costly to build and maintain, and difficult to keep in re 
pair; and this is a particular problem since ease of main 
tenance is a prime factor in a truly efficient mining oper 
ation. 
The present invention, recognizing these disadvantages 

of known continuous miners, is accordingly concerned 
with an improved miner, characterized particularly by an 
improved cutter head and conveyor arrangement, which 
serves to obviate the difficulties of the prior art. 

It is accordingly an object of the present invention to 
provide an improved continuous miner. 

Another object of the present invention resides in the 
provision of a novel cutter head for use in continuous 
mining operations. 
A still further object of the present invention resides 

in the provision of a novel conveyor arrangement for 
use in continuous miners. 
A still further object of the present invention resides 

in the provision of a continuous miner employing a side 
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2 
conveyor rather than the centrally located conveyor which 
has been characteristic of prior miners. 
A still further object of the present invention resides in 

the provision of a continuous miner employing conveyor 
(means so arranged that the overall mining machine may 
be of substantially lower construction (actually in the 
order of 21 inches) than has been possible heretofore; 
and wherein the conveyor is so arranged that it may be 
easily maintained and is easily accessible during opera 
tion of the miner to permit foreign materials, e.g. rock, 
to be manually cleaned from desired minerals, e.g. coal, 
as the miner and conveyor are being operated. 
A still further object of the present invention re 

sides in the provision of a continuous miner characterized 
by a new form of cutter head comprising partial scroll 
cutters, as opposed to full scrolls sometimes utilized 
heretofore, so positioned as to feed mined material into 
the mouth of the machine thereby materially reducing 
spillage to the sides of the machine. 
A still further object of the present invention resides 

in the provision of a new mining machine characterized 
by a highly improved cutter head which is far less ex 
pensive to construct and maintain than has been the case 
heretofore; and arranged to permit ready assembly and 
disassembly of all or part of the cutter head. 

In providing for the foregoing objects, and advantages, 
the present invention contemplates the provision of a 
mining machine comprising a frame member having a 
unique disintegrating or cutting head disposed at its for 
ward end. This cutting head preferably takes the form 
of an elongated shaft extending across the front of the 
machine transverse to the possible direction of move 
ment of the machine into a seam or body of material to 
be mined; and a plurality of partial scroll cutter mem 
bers are spaced from one another both longitudinally and 
angularly along said shaft, preferably on tubular casing 
members removable as units from said shaft. As will be 
described hereinafter, the partial scroll members described 
external arcs of less than 360 degrees, preferably arcs 
between 90 and 180°, and these partial scroll sections 
support, adjacent their external peripheries, a plurality 
of spaced cutter bits adapted to disintegrate a seam or 
body of mineral as the aforementioned shaft is rotated. 

Rotation of the shaft is preferably effected by a pair 
of motor-driven elongated cutter chains supporting dis 
integrating bits thereon, with said supporting chains ex 
tending transverse to the direction of said shaft and along 
the direction of movement of the miner frame; and the 
partial scroll sections mentioned previously are so dis 
posed and shaped relative to these cutter chains that 
mined material is fed rearwardly of the disintegrating 
head and inwardly of the ends of the shaft along the 
directions of elongation of the cutter chains. The mate 
rial being mined is thus worked into the cutter chains, 
preferably along both sides thereof, during operation of 
the machine and is also fed rearwardly of the disin 
tegrating head directly into the mouth of the machine 
with a minimum of spillage. 
The material so fed rearwardly, engages a relatively 

small scroll type conveyor extending across the machine 
in a direction generally parallel to the disintegrating head 
shaft, and arranged to change the direction of material 
flow from a rearward flow to a side flow, whereby the 
mined material is fed entirely to one side of the mining 
machine at a position closely adjacent ground level. A 
further conveyor, preferably of the chain type, is dis 
posed entirely along one side of the machine; and the 
sidewise-fed material is then transported to the rear of 
the machine along said side conveyor for further process 
Ing. 
As will become apparent from the subsequent discus 
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sion, the conveyor arrangement described permits the 
machine to be of very low construction; and lends itself 
to an installation wherein the side conveyor need not be 
closed or covered by any other part of the machine. This 
completely exposed arrangement facilities conveyor main 
tenance; and also permits any foreign material such as 
rock to be readily cleaned from desired mineral being 
mined by a helper standing to one side of the machine 
adjacent the conveyor, an operation which cannot be 
effected by centrally located conveyors of the types con 
ventionally employed heretofore. 
The foregoing objects, advantages, construction and 

operation of the present invention will become more 
readily apparent from the following description and ac 
companying drawings, in which: 
FIGURE 1 is a top view of a continuous miner con 

structed in accordance with the present invention. 
FIGURE 1A is a perspective detail view of the bit 

Structure. 
FIGURE 2 is a side view of the miner shown in FIG 

URE 1. 
FIGURE 3 is a detail view taken on line 3-3 of 

FIGURE 1; and 
FIGURE 4 is an illustrative view showing a preferred 

method of mining with the present machine. 
Referring now to the several figures, it will be seen 

that a continuous miner constructed in accordance with 
the present invention, comprises a frame member 10 
which may be of very low construction (see FIGURE 2), 
actually in the order of two feet high. A cutting head 
generally designated 11 is mounted at the forward end 
of frame 10 and comprises an elongated shaft 12 extend 
ing across the front of the frame and having a length 
in the order of 5/2 feet, Shaft 12 carries a pair of 
spaced star wheels or sprockets, 12a-2b, keyed to said 
shaft, and adapted to be engaged by cutter chains 21-22 
(to be described), whereby shaft 12 is adapted to be ro 
tated by means to be described hereinafter. Shaft 12 
is also adapted to be elevated to various positions above 
ground level (see FIGURE 2), preferably by hydraulic 
means which will also be described hereinafter. 
A plurality of tubular casing members 13a, 14a, and 

15a are disposed in spaced relation to one another about 
and along shaft 12, said tubular members being adapted 
for removal from said shaft when necessary for head 
maintenance. Tubular members 13a to 15a are held in 
place by set screws 13b, 14b, 15b, engaging a flattened 
portion of shaft 12 (see FIGURE 3). A plurality of 
partial scroll cutter sections designated 13 through 6 
inclusive are welded to casing sections 13a, 14a, 15a at 
spaced locations along the direction of elongation of 
shaft 12, as illustrated; and these partial scroll cutter 
sections define outer arcuate edges 17 (see FIGURE 2) 
which are less than 360 degrees and which preferably are 
in the order of 90 to 180 degrees, with the overall diam 
eter of the composite partial scroll cutter sections being 
substantially equal to the spacing between the upper and 
lower runs of cutter chains 2 and 22. 

Each of the partial scroll type cutter sections 13 through 
16 supports a plurality of removably mounted cutter bits 
18 adapted to effect actual disintegration of a body of 
material during mining thereof; and these cutter bits are 
preferably mounted in U-shaped pockets 19 (see FIG 
URE 1A) disposed adjacent the periphery of the Scroll 
type sections 13 through 16, with said bits 18 being held 
in place by pins 20. Shaft 12 is caused to rotate ulti 
mately by a pair of elongated cutter chains 21 and 22 
having cutter bits 23 and 24 (similar to cutter bits i8) 
spaced along their length; and the chains 23 and 24, as 
illustrated, are so mounted that they include upper and 
lower runs, extending transverse to shaft 12 and along 
the direction of elongation of frame 8. 
The partial scroll sections 13 through 6 described pre 

viously, include a first pair of scroll sections 13 and 16 
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4. 
respectively mounted on tubular casings 13a and 15a ad 
jacent the opposing ends of shaft 2, outwardly of the 
cutter chains 2 and 22. These partial scroll sections 
13 and 16 describe inwardly facing arcuate surfaces 
adapted to work material being mined inwardly and rear 
wardly of the ends of shafts 12 generally along flow paths 
designated 25 and 26 (see FIGURE 1), whereby mined 
material, disintegrated by the outer sections 13 and 16, 
is worked into the mouth of the machine along the di 
rections of elongation of cutter chains 21 and 22. 
To assist in guiding the material rearwardly of the 

cutter head 11 into the cutter chains and into the scroll 
type conveyor (to be described), a pair of side plates 25a 
and 26a are provided to aid in defining the flow paths 
25 and 26 and to reduce spillage to the sides of the ma 
chine after the material has been forced rearwardly by 
cutter head 11; and these plates 25a and 26a also serve 
as mounting plates for conveyor shaft 27, to be described 
hereinafter. It will be appreciated that inward and rear 
ward working of the materials by the outer partial scroll 
sections 13 and 16 materially reduce spillage to the sides 
of the machine, and also causes disintegration of the ma 
terial to occur not only adjacent the outer partial scroll 
sections 3 and 16, but along the cutter chains 21 and 
22 as well. 

Shaft 2 further includes a pair of partial scroll cutter 
sections 14 and 15 welded to intermediate tubular casing 
section 14a and disposed between cutter chains 2i and 
22 as illustrated; and these intermediate partial scroll 
sections further define curved surfaces which work the 
material being mined into the cutter chains 21 and 22 
along the inner edges thereof. As a result of the entire 
configuration described, therefore, the mined material is 
worked inwardly and rearwardly of the cutter head 11 
along both sides of the cutter chains 21 and 22, and thence 
into the mouth of the machine. 
Frame member 10 supports a further rotatable shaft 

27 extending in a direction substantially parallel to shaft 
12 but rearward thereof; and shaft 27 (see FIGURES.. 2 
and 3) preferably is disposed below the level of shaft 
12 and cutter chains 21, 22, at a position closely adja 
cent to ground level. Shaft 27 carries a scroll type con 
veyor 28 at a position closely adjacent backing and ground 
plates 29-29a provided as a portion of the frame mem 
ber. The scroll type conveyor 28 is preferably a rela 
tively small scroll (as compared with the size of partial 
scroll sections 13 through 16) constituting in a preferred 
embodiment of the present invention a relatively high 
speed six-inch scroll, whereas the cutter head and cut 
ter chains cut a path in the order of twenty-one inches. 
The backing and ground plates 29-29a, in associ 

ation with the side plates 25a and 26a, form a partially 
enclosed area which may be considered the "mouth” of 
the machine, referred to previously; and it will be noted 
from the arrangement shown that the material is sub 
stantially entirely forced into this mouth of the machine 
during a mining operation, with the material thereafter 
being moved by the conveyors, to be described, with sub 
stantially no possibility of spillage whatsoever. 
The material being mined, worked inwardly and rear 

wardly by partial scroll cutter sections 13 through 16, is 
thrown into scroll type conveyor 28 by the combined 
action of partial scroll sections 13 through 16 and cutter 
chains 21, 22; and this material, now appreciably disin 
tegrated, is transported at high speed to one side of the 
miner along flow paths such as those designated 30 (see 
FIGURE 1). The material worked into the mouth of the 
machine, is thus ultimately transported along flow paths 
25, 26 and 30 to one side of the machine; and tilis mate 
rial is then thrown onto a further conveyor 31 disposed 
entirely to one side of frame 10 for transport to the rear 
of the miner. 
As will be particularly noted from FIGURE 2, con 

veyor 31, which is of the chain type, has an inclined con 
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figuration; with the forward end of the conveyor being 
disposed closely adjacent ground level to the rear of scroll 
conveyor shaft 27. This inclination and disposition of 
conveyor 31 aids in maintaining a very small machine 
height. Moreover, the conveyor 31 is, by reason of its 
side rather than central disposition, adapted to be com 
pletely exposed, whereby a helper standing on the ground 
to one side of the machine can observe the material 
flowing along conveyor 31, and can manually remove any 
undesired materials moving along said conveyor. This 
represents a significant improvement over conveyor ar 
rangements normally employed, wherein the conveyor is 
conventionally disposed at a significant height in partially 
enclosed relation along the central axis of the mining 
machine; for in such instances manual access to the con 
veyor is not readily feasible whereby separation of unde 
sired materials from desired materials can be effected only 
after the material has been completely conveyed to the 
rear of the machine and loaded into appropriate re 
ceptacles. 

Power for the cutting head 11 is ultimately obtained 
from an electric motor 32, e.g. a 50-horsepower motor, 
cooperating with an electric starter indicated at 33. The 
output shaft of the motor 32 is coupled to a transmission 
34 and thence to a shaft 35 driving chain 36. A clutch 
37 is provided to permit chain 36 to be engaged or dis 
engaged as desired, whereby the cutting head 11 may be 
similarly engaged or disengaged during a mining opera 
tion. Chain 36 engages a rotatably mounted shaft 38 
which acts as the main support for cutter chains 21, 22 
mentioned previously; and the power from transmission 
34, coupled to shaft 38 via shaft 35 and chain 36, is 
thence coupled to star wheels or sprockets 12a-12b on 
cutter head shaft 12 through the agency of the cutter 
chains 21 and 22. Power from shaft 38 is also coupled 
via a further chain drive 39 to shaft 27, thereby effecting 
drive to the six-inch scroll conveyor 28. 

Cutter chains 21, 22 are disposed outwardly of a pair 
of plates, disposed generally parallel to plates 25a-26a, 
and located at positions indicated as 40 and 41. Plates 
40 and 41 are substantially longer than plates 25a-26a, 
as illustrated. Power shaft 38 is journaled in, and extends 
between, said plates adjacent the rearward ends thereof, 
whereas cutter head shaft 12 is journaled in, and extends 
between and beyond, said plates 40-41 adjacent the for 
ward ends thereof. Plates 40-4 moreover act as guides 
for cutter chains 21-22, holding them in place relative 
to cutter head 11. 

Interior plates 40-41 are connected to one another by 
a bar 42 welded thereto and extending across and above 
the mouth of the miner. Bar 42 includes a pair of pivotal 
joints 43, 44, engaged respectively by the pistons of a 
pair of cylinder type hydraulic actuators, one of which 
actuators has been designated (see FIGURES 2 and 3) 
as 45. The lower ends of hydraulic actuators 45 are also 
pivoted in a pair of brackets 46, attached to ground 
plate 29a and disposed closely adjacent ground level. 

Fluid pressure is supplied to the actuators 45 by appro 
priate control means; and, by desired control of this 
fluid pressure, the cutting head 11 and its associated 
Cutter chains 21-22 may be variably elevated above 
ground level, as schematically indicated by dotted lines 47 
in FIGURE. 2. This control of fluid pressure is accom 
plished by an arrangement including a motor 48 mounted 
to the rear of frame 10, with motor 48 comprising for ex 
ample a 7% H.P. motor, and driving both a speed reducer 
49 and chain 50, chain 50 being covered, as shown, by 
chain guard 50a. The output of speed reducer 49 is cou 
pled to the side-located discharge conveyor 31 by a chain 
5i, covered by chain guard 51a, whereby this conveyor 
is driven by motor 48 with an appropriate speed reduc 
tion. Chain 50, driven by motor 48, drives a hydraulic 
pump 52; and said hydraulic pump thereby supplies fluid 
pressure to the actuators 45 from a hydraulic oil tank 53, 
under the control of a valve 54. An operator, standing 
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6 
to one side of the miner, may by appropriate manipula 
tion of valve 54 thereby control the elevation of cutting 
head 11. 
Movement of the entire frame 10, and thereby of the 

continuous miner, is controlled by two rope drums 55 
and 56 powered by a transmissoin 57 located above said 
drums and forward of the hydraulic tank 53, with trans 
mission 57 ultimately receiving its power from the same 
motor 32 which drives transmission 34. Ropes (not 
shown) are normally supplied on drums 55 and 56, with 
these ropes being attached to roof jacks through sheaves 
(not shown) to control movement of the machine in any 
desired direction. Such ropes are principally employed to 
move the machine into or out of the material being cut; 
and the rope drums 55, 56 can be individually controlled 
for such purposes by two independent clutches (not 
shown) under the manual control of a pair of hand 
wheels 58. 
As will be appreciated from the foregoing description, 

the entire machine is so arranged that material may be 
mined with a minimum of spillage, and with more effi 
ciency than has been possible heretofore. The arrange 
ment of the machine is such that, in a preferred embodi 
ment, it may cut a place five feet wide and nine feet deep 
(or 45 square feet of area) for each move, although, as 
will be appreciated, the width of the head and dimensions 
of the cut may be different if desired. The ribs or sides 
of the entry mined are cut square by the arrangements of 
the present invention, and this result is of considerable 
importance since it leaves a uniform entry adapted for 
uniform timbering in the mine, with no further effort 
required. 
A typical sequence of mining is illustrated in FIGURE 

4, the diagrammatic illustration of this figure depicting 
a preferred method of mining with the apparatus of the 
present invention. Each of the areas broadly designated 
1 through 6 inclusive, represents substantially 45 square 
feet (i.e. five feet in width by nine feet in length). The 
operator of the machine, who may stand at a location 
Such as 60, controls the actual positioning of the machine 
and elevation of the head by appropriate manipulation of 
hand wheels 58 and valve 54. 
The disintegrating head 11 is preferably first lowered 

to ground level and forced into a seam of coal or other 
mineral being mined, along the bottom of the seam (see 
FIGURE 3) for a depth of substantially fourteen inches, 
whereafter the operator raises the disintegrating head 11 
and cuts the top of the seam. The material being mined 
is transported to the rear of the machine along conveyor 
31, and this conveyor 31 may be associated with a further 
Swing conveyor 61 to effect efficient transportation of the 
material to any desired location. 
When finished at the top, the machine is then advanced, by an appropriate manipulation of the rope drums, an 

other 14 inches, whereafter the head is lowered to cut 
the bottom coal again. After completing a cut of the 
entire area designated 1, the operator backs the machine 
out and moves it over to make similar cuts in the area 
designated 2. Cutting of area 3 follows, with the excep 
tion that after the normal nine-foot cut of this area is 
completed, the machine is further advanced into area 4 
to cut this area 4 without retreating. Areas 5 and 6 are 
then cut in a manner analogous to the cutting of areas 
1 and 2. 
While I have thus described a preferred embodiment of 

the present invention, many variations will be Suggested 
to those skilled in the art, and it must therefore be stressed 
that the foregoing description is meant to be illustrative 
only and should not be considered limitative of my in 
vention. All Such modifications and variations as are in 
accord with the principles described, are meant to fall 
within the scope of the appended claims. 

Having thus described my invention, I claim: 
1. A continuous miner comprising a frame member 

mounted for movement into a body of mineral being 
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mined, a disintegrating head on said frame member com 
prising an elongated rotatable shaft having a first pair of 
cutter sections thereon positioned closely adjacent the 
opposite ends of said shaft and shaped to direct mined 
material both inwardly and rearwardly of the ends of 
said shaft and toward said frame member during rotation 
of said shaft, said rotatable shaft also having a second 
pair of cutter sections positioned at a central portion of 
said shaft and shaped to direct mined material rearwardly 
of said central portion, whereby continuous rotation of 
said disintegrating head into said body of mineral effects 
a disintegration of said mineral and rearward flow of 
said mineral toward and over a portion of said frame 
member with substantially no spillage to the sides of said 
head, a first movable conveyor on said frame member, 
motor means driving said disintegrating head, said motor 
means also driving elongated cutter chains disposed along 
the rearward path of flow of said material from said dis 
integrating head toward said first conveyor, Said first 
and second pairs of cutter sections being shaped and 
positioned to work said mined material into both sides 
of each of said cutter chains during said rearward flow of 
said material, said first conveyor being disposed substan 
tially parallel to, below, and rearward of said elongated 
rotatable shaft for causing said rearwardly flowing ma 
terial to flow toward one side of said frame member, 
said first conveyor means being disposed closely adjacent 
ground level and terminating at a position spaced from 
said one side of said frame member, and a second mov 
able conveyor disposed along said one side of said frame 
member and having an inlet end disposed closely adjacent 
ground level in the space between said one side of said 
frame member and the termination of said first conveyor, 
and at substantially the discharge level of said first con 
veyor, for transporting said material to the rear of said 
frame member along said one side thereof. 

2. The combination of claim 1 including hydraulic 
means for positioning said disintegrating head and cutter 
chains at different desired positions relative to said frame 
member. 

3. In a continuous mining machine, an improved cut 
ter head comprising an elongated shaft positioned across 
the front of said machine, a pair of elongated motor 
driven cutter chains coupled to said shaft for rotating 
said shaft, and a plurality of individually removable par 
tial scroll sections carried by said shaft adjacent both 
sides of each of said 'cutter chains, said partial Scroll 
cutter sections each having an outer arcuate edge extend 
ing through an arc of more than 90 and less than 180° 
and having spaced cutter bits mounted thereon, said 
partial scroll cutter sections being both longitudinally 
and angularly spaced from one another and having op 
positely curved surfaces adjacent opposite sides of each 
said cutter chain operative to work mined material into 
both sides of each said cutter chain and operative to 
effect a flow of said mined material toward said machine 
along flow paths adjacent both sides of each cutter chain 
and substantially parallel to the direction of elongation of 
said cutter chains. 

4. A continuous miner comprising an elongated frame 
member mounted for movement into a body of mineral 
being mined, a disintegrating head mounted at the for 
ward end of said frame member and comprising an elon 
gated rotatable shaft extending across the front of said 
frame member transverse to the direction of movement 
of said frame member, a plurality of partial-scroll cutter 
members longitudinally spaced from one another along 
said rotatable shaft and axially spaced from one another 
about said rotatable shaft, said partial-scroll cutter mem 
bers including individually removable outer such members 
disposed adjacent the opposing ends of said shaft posi 
tioned and shaped to direct mined material rearwardly 
and at least partially inwardly of the ends of said shaft 
and toward said frame member during rotation of said 
shaft, said partial-scroll cutter members also including 
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3 
further individually removable such members disposed 
between said outer such members adjacent a central por 
tion of said shaft and positioned and shaped to direct 
mined material rearwardly and at least partially out 
wardly of said central portion of said shaft and toward 
said frame member during rotation of said shaft, where 
by continuous rotation of said disintegrating head during 
advancement of said miner into said body of mineral 
effects a disintegration of said material and rearward 
converging flow of said mineral at positions between the 
ends and central portion of said shaft with substantially 
no spillage to the sides of said head, and cutter chains 
disposed rearward of said disintegrating head in the paths 
of said convergingly flowing material whereby said con 
verging flow works said material into the sides of said 
cutter chains for further disintegration as said material 
flows rearwardly toward said frame member. 

. 5. The structure of claim 4 wherein said miner frame 
member includes a ground plate, a pair of upstanding 
side plates extending in spaced substantially parallel re 
lation to one another rearward of said head, and an up 
standing backing plate extending across the rear of said 
side plates, said ground plate, side plates, and backing 
plate forming an open-topped open-front receptacle adapt 
ed to receive, said rearwardly flowing material. 

6. The structure of claim 4 wherein said partial scroll 
cutter members are attached to tubular casing members 
slidably disposed on said shaft, and means for removably 
locking said casing members at predetermined positions 
on said shaft. - 

7. The combination of claim 4 wherein each of said 
partial scroll cutter members comprises an arcuate plate 
having an outer arcuate edge extending through an arc 
of less than 360, and a plurality of cutter bits mounted 
in spaced relation to one another along each said outer 
arcuate edge. . . - - - 

8. The combination of claim 7 wherein each of said 
arcuate plates defines a curved surface, the curvatures 
of the outermost ones of said plates, disposed respectively 
adjacent the opposing ends of said shaft, being opposite 
to one another to effect said inwardly directed flow of 
material adjacent the ends of said shaft, the curvatures of 
inner ones of said plates also being opposite to one an 
other and opposite to the curvatures of adjacent outer 
most ones of said plates thereby to effect said converg 
ing flow of material. 

9. An improved cutter head for use on a continuous 
mining machine comprising an elongated rotatable shaft 
adapted to be positioned across the front of said machine; 
first, second, and third tubular means removably mounted 
and locked in spaced aligned relation to one another on 
said shaft, said first and second tubular means being dis 
posed adjacent opposing ends of said shaft respectively, 
said third tubular means being disposed on said shaft 
between said first and second tubular means; first, and 
Second cutter chains engaging said shaft for rotation 
therewith, said cutter chains each comprising elongated 
endless chains having their directions of elongation ex 
tending transverse to said shaft, said first cutter chain 
engaging said shaft between said first and third tubular 
means, and said second cutter chain engaging said shaft 
between said second and third tubular means; and first, 
second, third, and fourth cutter means carried by said 
tubular means whereby removal of said tubular means 
from said shaft effects removal of said cutter means there 
from, said cutter means having curved surfaces adapted 
to effect a flow of material disintegrated thereby in par 
ticular directions relative to the directions of elongation 
of said shaft and cutter chains, said first and second cutter 
means being carried by said first and third tubular means 
respectively adjacent opposing sides of said first cutter 
chain and having their curved surfaces oppositely in 
clined to effect a flow of said material inward of one end 
of said shaft and outward of a central portion of said 
shaft toward and along both sides of said first elongated 
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cutter chain, said third and fourth cutter means being 
carried by said second and third tubular means respec 
tively adjacent opposing sides of said second cutter chain 
and also having their curved surfaces oppositely inclined 
to effect a flow of said material inward of the other end 
of said shaft and outward of a central portion of said 
shaft toward and along both sides of said second elon 
gated cutter chain. 

10. The cutter head of claim 9 wherein said third 
tubular means comprises a single elongated tubular mem 
ber extending between said first and second cutter chains. 

:11. The cutter head of claim 9 wherein each of said 
cutter means comprises a partial scroll cutter section 
having an arcuate outer edge extending through an arc 
of less than 360, and a plurality of spaced cutter bits 
removably mounted along each such arcuate outer edge. 

12. An improved cutter head for a continuous mining 
machine comprising an elongated shaft adapted to be 
positioned across the front of said machine, a pair of 
elongated cutter chains coupled to said shaft at positions 
inward of the opposing ends of said shaft respectively, a 
first plurality of partial scroll cutter sections mounted on 
said shaft between the opposed inner sides of said cutter 
chains, and a second plurality of partial scroll cutter sec 
tions mounted on said shaft between the outer sides of 
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said cutter chains and the opposing ends of said shaft 
respectively, said partial scroll cutter sections each having 
an outer arcuate edge having spaced cutter bits mounted 
thereon, said partial scroll cutter sections in both said 
pluralities being both longitudinally and angularly spaced 
from one another and having oppositely curved surfaces 
adjacent the opposite sides of said cutter chains respec 
tively operative to effect a flow of mined material toward 
said machine along flow paths which converge between 
the ends and central portion of said shaft, whereby said 
mined material is worked into both sides of each of said 
cutter chains and caused to move in directions substan 
tially parallel to the directions of elongation of said cut 
ter chains along the opposite sides of both said cutter 
chains. 
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