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‘ This invention relates to a mining machine 
head. It relates particularly to a mining machine 
head of the type" comprising a rotatable and ad 
vanceable cutter element having a material pas 
sage therethrough extending generally parallel 
to the axis of rotation and having periphery cut 
ting means mounted thereon at the forward end 
thereof and an inner element substantially co 
axial with the cutter element and at least par 
tially disposed therewithin and facing in the 
same direction, the inner element having inner 
cutting means mounted thereon at the forward 
end thereof. 
Mining machine heads of the type above re 

ferred to are disclosed in my Patent~No. 2,562,841. 
Such heads have proven eminently satisfactory 
in the mining of coal. I obtain therewith un 
precedented tonnage per man hour without un 
desirably breaking up the coal. The heads are 
of relatively simple construction and can be fab 
ricated at low cost. Their upkeep cost is like 
wise low. 
Coal in different localities varies in character 

istics including hardness and structure. ‘The 
heads disclosed in my said application are per 
fectly satisfactory for bituminous coal mined 
from the Pittsburgh seam in West Virginia. 
However, c'oal‘in other localities having different 
characteristics presents somewhat different prob 
lems. Relatively hard coal is more highly re 
sistent to fracture by the breaker of my mining 
machine head. I have found that for some oper 
ations the inner element should be hollow. When 
the inner element is made hollow it provides a 
material passage therewithin entering the same 
at the forward end thereof into which passes 
some of the material of the body of material be 
ing operated upon. That material is preferably 
discharged from within the inner element into 
the material passage through the outer element. 
This may be provided for by making an opening 
in the‘ wall of the inner element intersecting or 
communicating with the material passage there 
within so that the material received within the 
inner element passes rearwardly therein for a 
distance and then passes outwardly through the 
wall of the inner element into the material pas 
sage through the outer element. The inner ele 
ment desirably has a wall inclined to its axis to 
insure breaking off of material entering the inner 
element forming partof the body of material be 
ing operated upon and projecting such material 
laterally out of the material passage in the inner 
element into the material passage in the outer 
element. ' ' 

(Cl. 262-—9) 
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The inner element is preferably a cutter ele 

ment having inner cutting means mounted there 
on at the forward end thereof. It is also prefer 
ably a’breaker small enough at its forward end 
to enter the opening formed by the inner cutting 
means but wider than that opening at its rear 
ward end to break or fracture the material out 
side it.‘ The breaker is preferably of a width ap 
proximating that of the opening formed by the 
inner cutting means at a zone not substantially 
in advance of the periphery cutting means. The 
breaker desirably has outwardly projecting rib 
means forming a generally spiral conveyor ex 
tending rearwardly and circuinferentially. That 
conveyor is of ‘relatively coarse pitch with adja 
cent convolutions spaced apart to provide passage 
space therebetween of materially greater cross 
sectional area than the rib means, and the con 
veyor is desirably pitched and the passage spaced 
proportioned to the size of the inner cutting 
means so that the passage space accommodates 
and the conveyor conveys rearwardly substan 
tially all of the cuttings formed by the inner cut 
ting means which enter the passage space and the 
conveyor engages and propels rearwardly lumps 
of the material. “ 

Also, for‘ operating upon material of different 
characteristics the forward end of the inner ele 
ment should be in different axial relationships to 
the forward end of the outer element. I have de 
vised a construction of universal applicability in 
respect of the relationship between the forward 
ends of the inner and outer elements; I provide 
connecting means connecting the inner element 
with the outer element cooperable with. the ele 
ments when they are in different axial relation 
ships to each other whereby the forward end of 
the inner element may be adjustably positioned 
relatively to the forward end of the outer element. 
Such construction is of great utility whether the 
inner element is a solid breaker as in my said 
patent or a hollow cutter element or a hollow 
breaker. In my presently preferred construction 
the inner element is a hollow breaker connected 
with the outer element by connecting means of 
the type above referred to. 

I ?nd it generally preferable to make the outer 
element in the form of a cylinder open at both 
ends. I also prefer to employ a rotatable and 
advanceable shaft which carries the inner and 
outer elements. Desirably the inner element 
telescopes either within or outside of the shaft, 
which is preferably hollow. The connecting 
means may be in the form of a bolt passing 

56 through the inner element and the shaft. To 
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provide for connecting the inner element with 
the shaft in different axial relationships thereto 
either the inner element or the shaft, or both, 
may be provided with a series of bolt receiving 
holes; adjustment is provided for by aligning 
desired holes in the inner element and the shaft 
and bolting the inner element to the shaft there 
through. 

I desirably employ a spiral conveyor disposed 
about the shaft and mounted thereon for rotating 
and advancing movement with the shaft and 
adapted to convey rearwardly about the shaft 
material entering the forward end of the con 
veyor. The outer element is preferably mounted 
upon the spiral conveyor for rotating and ad 
vancing movement with the shaft and spiral 
conveyor. Normally the forward end of the 

15 

inner element and the forward end of the outer - 
element are in approximately the same. trans 
verse. plane but through the above mentioned 
connection the inner Y element ‘may be moved 
either forwardly or rearwardly relatively to the 
outer element so that the forward end of the 
inner element may project forwardly, of the for 
ward end of the outer element or ‘the forward 
end of the inner element may be disposed rear 
wardly of the forwardend of the outer element. 
When the inner element a breaker it should, 
as above mentioned,’ be of a width approximating 
that of the. opening formed by the inner cutting 
means“ at a zone not substantially in advance 
of the periphery cutting means. This enables 
the breaker-to act on and ‘break up the material 
surrounding the breaker and disposed generallyv 
within the outer. element which has been partially 
severed from the mass of material being‘ operated 
upon by the periphery. cutting means mounted on 
the forward end. of; thoioutel? element 
Other details. obieotsjhnd; advantages or} the 

invention will become apparent as the following 
desorihtioh. 9*:- ti FY6533‘? Preferred embodiment 
ther f- proceeds 

Ih' the oooomeahrihs drawihss I; have shown a 
Pi’ssthi preferred embodiment oi ihs‘invention. 
in which _ 
Figure 1 is a perspective view with; portions 

out. away of a mining; machine head; i - 
Figure 2 is hhshdviowor the mining machine 

head; shown in. Figure liesv viewed from, the front 
end thereof or generally from the liiftshttl’ld end 
view? s. Figure 1; ’ 

Figure 3 is a perspective view of the inner sle 
moot of tho machine head shown in Fig 
11mg 1, and; 2; and. 
Figure ‘l is a central vertical longitudinal cross 

seotional view through the mining machine head' 
Roisrltlns now more particularly to the. draw 

logs. the mining, machine head shown- therein 
comprises a shaft. ‘to spiral; conveyor 3 mounted 
on and disposed about the shaft. 2. an outer cy-. 
liridricsl cutter element 4 mounted onansl. carried 
by the. spiral conveyor. 3. and inner, hollow 
breaker and cutter; elemehtt. oar-tied hy the for; 
‘Word ehdiof thoshoft '1;- They s aft ‘Us. preferably 
hollow as shown and is of“ a._ ‘as to enable itv to 
carry the load imposed in, operation, Normally 
the diameter of the shaft 2 may range from 6" 
to 18” or-more depending on thesizeiof the min-. 
ing machine head. The spiral conveyor 3 may 
be an appropriately shaped metal plate welded 
to the outside; of the shaft 2' so that’ when the 
shaft 2 is rotated andv advanced the conveyor 3 
conveys rear-wardly along and outside the shaft 
2 material entering the conveyor at the front end 
thereof. The front end of; the conveyor termiul 
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4 
nates within the outer element or cylinder 4, 
entering that cylinder far enough to enable the 
cylinder to be welded thereto throughout a' suf 
ficient length of the conveyor to form a strong 
unitary'head comprising the shaft 2, the spiral 
conveyor 3 and the cylinder 4. The cylinder is 
preferably of such diameter that it ?ts snugly 
about the front end of the spiral conveyor 3, 
enabling it to be welded thereto. Thecylinder 
#3 forms a rotatable and advanceable outer cutter 
element having a material passage therethrough 
extending generally parallel to the axis ‘of. rota 

It has periphery cutting means mounted 
thereon at the forward end thereof. The periph 
ery cutting means mounted on the forward end 
of the cylinder 4- are cutters 6, ‘I and 8, the cutters 
6 projecting somewhat outwardly from the outer 
surface of "the cylinder, the cutters 1 being dis 
posed generally in the plane of the material of 
the cylinder and the cutters 8 projecting some 
what inwardly from the inner surface of the cyl 
inder. The cylinder 4 has spirally arranged rods 
9 and ID welded to its outer and inner surfaces 
respectively to convey rearwardly any fine ma; 
terial formed by the action of the cutters 6,1 and 
8 and lying generally in the path of the cylinder 
as it rotates and advances into. the material being 
operated upon. The cutter element 4 is adapted 
to cut a generally cylindrical kerf in a body of 
material upon rotation and advancement thereof. 
The inner ‘element 5 is shown in perspective 

in Figure 3. It comprises a hollow cylindrical 
shank I!’ and a head !2 of somewhat greater 
diameter- than the shank II at its forward end 
tapering down to approximately the diameter of 
the shank I! at its rearward end where it is 
Welded to the shank as indicated at 25 toform a 
unitary structure. The shank IV I. is of such dis 

: ameter as to have a snug sliding fit within the 
40 hollow shaft 2. The shank I IV may be internally 
7reinforced by welding or otherwise fastening 
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therein adjacent the right-hand extremity there-I 
of Viewing Figures 3 and 4 a collar» l3._ Bolt re- ' 
ceiving holes Hi, l5 and I6 are formed through 
the shank I I’ and the collar I3. therewithin to Per 
mit a fastening bolt to pass completely through 
the. shank. The hollow shaft 2 may bellext?rs 
nallyreinforced by welding theretov reinforcing 
means. I‘! and a bolt receiving hole is is: iormeci 
through the shaft and the reinforcing means ll. 
to receive a fastening bolt I!) which also passes 
through a selected one of the holes’ I;6,_v 'i?and, 
I6 in the shank of the inner element to adjus 

‘tably fasten the inner element to’ the; shaft and; 
hence to the outer'element 4. inasmuch as the 

‘ outer element is rigid with respect to thejshafj. 
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A nut 20 is applied to the bolt Ila-to; maintain‘ 
the innerielement ?rmly fastened‘ to the; shaft. 
Thusthe bolt constitutes connecting me c 11-. 
necting the inner element with theoutei ment 

cooperable with the elements when they are different axial relationships to eachothor. where: 
by the forward end ‘of the innerelementmaybe 
adjustablyi positioned relatively. to theforward 
end of the outer element. - 
The forward end. of the head‘ 1:2 of- the inner; 

element 5 is in the form of a hollowrcylinderl 113M: 
ing inner cutting means in the. form; of‘; cutters 
2|, 22 and 23 mounted thereon'at the forward 
extremity thereof. The cutters 2|». project some-. 
what outwardly from the. outer surface of the, 
head E2, the cutters 22 are disposedgenerallyin 
the plane of the material of- the head [7-2 and the 
cutters 23 project somewhat. inwardly‘ from. the. 
inner surface of the head. The head‘ 1-2; has 
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spirally arranged ribs 24 welded to its outer sur 
face. The ribs 24 are shown as forming a gen 
erally spiral conveyor on the outer surface of the 
head l2 of the inner element 5 extending rear 
wardly and circumferentially and also increas 
ing in radial height from front to rear along the 
head [2. Thus the inner element 5 constitutes 
a hollow breaker coaxial with the outer element 
4 and connected therewith and having inner 
cutting means mounted on the forward end there 
of, the hollow breaker being small enough at its 
forward end to enter the opening formed by the 
inner cutting means but being wider than that 
opening. at itsrearward end by reason of the 
gradually increasing height of the spiral ribs 24. 
Preferably the hollow breaker at a zone not sub 
stantially in advance of the periphery cutting 
means 6, l and 8 is of a width approximating 
that of the opening formed by the inner cutting 
means 2|, 22 and 23 so that the inner element 
acts as a‘breaker as above mentioned. 
The inner element 5 has a material passage 

therewithin entering the same at the forward 
end‘thereof. The passage is indicated by refer 
ence numeral 26. The passage 26 communicates 
with the material passage through the cylinder 
4 rearwardly of the forward end of the head l2. 
An opening 21 is formed through the wall of 
the head 12 to form a passage communicating 
between the passage 26 and the material passage 
inside the cylinder 4. The head l2 also has a 
wall 28 consisting of a heavy plate welded in 
place as shown and inclined to the axis of the 
head to insure breaking off of material entering 
the passage 26 forming part of the larger body 
of material being mined and projecting such 
material laterally out of the inner element 5 
through the opening 21 into the material pas 
sage in the cylinder 4. The radial depth of the 
opening 2'! is, as shown in Figure 4, somewhat 
greater than the radius of the forward end of 
the head 12 of the inner element 5. The wall 
28 is shown as being both radially and circum 
ferentially inclined to insure breaking off of any 
material within the inner element 5 which may 
tend to adhere to the mass of material being 
operated on and forceably ejecting the broken 
off material out of the inner element as the min 
ing machine head advances and rotates. 
The rods l0 welded to the inner surface of the 

cylinder 4 are relatively small and of generally 
round cross-section adjacent the forward end of 
the cylinder. These small round rods extend 
rearwardly within the cylinder from the forward 
end thereof generally in a relatively tight spiral 
to a point near the center of the opening 21 or 
near the center of the plate 28 at which point at 
least some of the small round rods change in 
shape to generally half-round or similar cross 
section and begin to increase in height radially 
of the cylinder as they extend rearwardly as 
clearly shown in Figure 4. The tapered rear 
ward portions of the rods l0 extend rearwardly 
generally in a spiral of coarser pitch than the 
smaller round forward portions thereof, the rods 
at their rearward ends being of substantially the 
same pitch as the spiral conveyor 3 and one there 
of forming substantially a forward extension of 
the spiral conveyor 3. 
The tapered portions of the rods I0 attain at 

their rearward ends a radial height somewhat 
greater than the radial distance between the 
inside surface of the cylinder 4 and the inside of 
the kerf cut into the material being operated 
upon by the cutters G, 1 and 8. Thus if a portion 
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6 
of the material has not broken off from the main 
body of material by the time it strikes the en 
larged rearward portions of the rods l0 that por 
tion will be engaged and pressed inwardly there— 
by to cause the same to break off from the main 
body of material before entering the spiral con 
veyor 3. 

Similarly, the tapered spiral ribs 24 attain at 
their rearward ends a radial height materially 
‘greater than the radial distance between the out 
side surface of the forward end of the head l2 
and the outside of the kerf cut into the material 
being operated upon by the cutters 2| , 22 and 23 
so that the ribs 24 act to expand and crack the 
material about the inner element 5. At the same 
time, however, the radial distance between the 
radially outward surfaces of the rearward ends 
of the ribs 24 and the radially inward surfaces of 
the radially opposed rods [0 is slightly‘ less than 
the radial distance between the outside surface 
of the kerf cut by the cutters 2|, 22 and 23 and 
the inside surface of the kerf cut by the cutters 6, 
1 and 8 so as to prevent jamming of the mate 
rial between the rearward ends of the ribs _24 and 
the radially opposed portions of the rods l0. 
While I have shown and described a present 

preferred embodiment of the invention it is to 
be distinctly understood that the invention is 
not limited thereto but may be otherwise various 
ly embodied within the scope of the following 
claims. ‘ 

I claim: 
1. A mining‘ machine head comprising a ro 

tatable and advanceable cutter element having 
a material passage therethrough and an annular 
rotatable and advanceable element substantially 
coaxial with and at least partially within said 
cutter element and facing in the same direction, 
said annular element having cutting means at 
the forward end thereof, said annular element 
having outwardly projecting means rearwardly 
of the forward end thereof providing passage 
space therebetween of materially greater cross 
sectional area than said outwardly projecting 
means and said annular element being small 
enough at its forward end to enter the opening 
formed by said cutting means but being wider 
than that opening rearwardly of its forward end 
and at the portion of said projecting means of 
greatest transverse dimension whereby to con 
stitute a breaker, said annular element having 
passage means therethrough topermit material 
therewithin to pass generally transversely out of 
said annular element into the space within saidv 
cutter element. 

2. A mining machine head comprising a ro 
tatable and advanceable cutter element having a 
material passage therethrough and an annular 
rotatable and advanceable element substantially 
coaxial with and at least partially within said 
cutter element and facing in the same direction, 
said annular element having cutter means at the 
forward end thereof, said annular element hav 
ing outwardly projecting rib means rearwardly 
of the forward end thereof forming a generally 
spiral conveyor of relatively coarse pitch extend 
ing rearwardly and ciroumferentially, adjacent 
convolutions of the conveyor being spaced apart 
to provide passage space therebetween of ma 
terially greater cross-sectional area than the rib 
means, and said annular element being small 
enough at its forward end to enter the opening 
formed by said cutting means but being wider 
than that opening rearwardly of its forward end 
and at the portion of the rib means of greatest 
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transverse dimension whereby to constitute a 
breaker, said annular element having passage 
means therethrough to permit material there. 
within to pass generally transversely out of said 
annular element into the space within said cutter 
element. , ' ' 

3. A mining machine head comprising a ro 
, tatable and advanceable cutter element having. a 
material passage therethrough, an annular, roe 
tatable and advanceable element substantially 
coaxial with and at least partially within said 
cutter element and facing in the same direction‘, 
said annular element having cutting means at 
the forward end thereof, said annular element 
havingoutwardly projecting means rearwardly 
of the forward end thereof providing passage 
space therebetween of materially greater cross 
sectional area than said outwardly projecting 
means and said annular element being small; 
enough at its forward end to enter the opening, 
formed‘ by said. cutting means but being wider 
than that opening rearwardly of its forward end 
and at the portion of said projecting means: of 
greatest transversedimensicn whereby to con 
stitute a breaker, said annular elementv having. 
passage means therethrough to permit material 
therewithin to pass generally transversely out 
of said annular element into the space‘ within 
said cutter element, and connecting means con 
necting said annular element to said cutter ele 
ment cooperable with said elements when; they 
are in different relationships to each other in, the 
direction generally parallel to the axis of rota 
tion whereby the forward end of said annular 
element may be 'adjustably positioned relatively 
to the forward end of said cutter element. 

4. A mining machine head comprising a rotat 
able and advanceable shaft, a cutter element of 
greater diameter than the shaft and having a 
material passage therethrough connected with 
the shaft to rotate and advance therewith and an, 
annular element substantially coaxial witlrand 
at least partially within said cutter element and 
facing in the same direction, said annular: ele 
ment being connected with the shaft to rotate 
and advance therewith, said annular element, 
having cutting means at the forward. end there- 
of, said annular element having outwardly‘ pro-V 
jecting means rearwardly cf the forward’ end 
thereof providing passage space therebetween of 
materially ‘greater cross-sectional area than» said 
outwardly projecting means and said annular 
elementbeing small enough at its forward end 
to‘ enter theopening formed by said cutting 
means but being wider than that opening rear 
wardly of its forward end and at the portion! of 
said projecting means of greatest transverse“ di-‘ 
mension whereby to constitute a breaker,saidv 
annular element having passage means there» 
through to permit material therewithin‘ to‘ pass; 
generally transversely out of said annular ele 
ment into the space within said. cutter element, 

5. A mining machine head comprising 'azrota-t~ 
able and advanceable shaft, a conveyor;- screw 
mounted on the shaft to convey'rearwardly ofthe, 
shaft upon rotation thereof material entering: the 
screw, a cutter elementcarried by the screw so 
that the shaft, screw and cutter element. form: a, 
rotatable. and advanceable- unit, the cutter ele» 
ment having a material passage therethrough, 
communicating with the conveyor screw, and an 

5 

10 

20 

30 

35 

40 

50 

55 

60 

70 

annular element substantially coaxial with and 
at least partially within said cutter element and 
facing in the same direction, said annular ele 
ment being connected with the shaft to rotate 
and advance therewith, said annular element 
having cutting means at the forward end there 
of, said annular element having outwardly pro-' 
jecting ,means rearwardly of the forward end 
thereof ‘providing passage space therebetween of 
materially greater cross-sectional area than said 
outwardly projecting means and said annular ele 
ment, being small enough at its forward end to 
enter the opening formed by said cutting means 
but being wider than that opening rearwardly of 

‘its, forward end and at the portion of said pro 
jecting means of greatest transverse dimension. 
whereby to constitute a breaker, said annular 
element having passage means therethrough to 
permit material therewithin to pass generally 
transversely out of said annular element into the 
space within said cutter element whence the ma 
terial is delivered rearwardly by said conveyor 
screw. . ' 

6. A mining machine head comprising a rotat-v 
able and advanceable cutter element having a 
material passage therethrough, an annular ro 
tatable" and advanceable element substantially 
coaxial with and at least partially within said 
cutter element and facing in the same direction, 
said annular element having cutting means at the 
forward end thereof, said annular element hav 
ing outwardly projecting means rearwardly of 
the forward end thereof providing passage space 
therebetween of materially greater cross-sec 

' tional area than said outwardly projecting means 
and said annular element being small enough at 
its forward end to enter the opening formed by 
said cutting means but being wider than that, 
opening, rearwardly of its forward end and at the 

[portion of said projecting means of greatest 
transverse dimension whereby to constitute a 
breaker, said annular element having passage 
means therethrough to permit material there 
within to pass generally transversely out of said 
annular element into the space within said cut- ’ 
ter element, and means disposed generally within 
said annular element and extending generally 
transversely thereof to break off material with 
ing said annular element whereafter said mate 
rial passes through said passage means. 7 

CHARLES E. COMPTON. 
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