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[5 7] ABSTRACT 

Cutter bit lugs and base members for affixing the cutter 
bit lugs to a driven element of a mining machine or the 
like in such a way that the lugs may be‘vreadily removed 
and replaced. Each base member may be permanently 
affixed to the driven element and ‘has at least one sur 
face adapted to cooperate with at least one surface on 
its respective lug to sustain the resultant cutting forces. 
Means are provided to maintain the lug in position on 
the base member, the resultant cutting forces on said 
maintaining means being reduced by the above men 
tioned cooperating surfaces. 

56 Claims, 24 Drawing Figures 
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MEANS FOR REMOVABLY AFFIXING CUTTE 
BIT AND LUG ASSEMBLIES TO DRIVEN 

ELEMENTS OF A MINING MACHINE OR THE 
LIKE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to cutter bit lugs and base 

members for af?xing the cutter bit lugs to the driven 
elements of a mining machine or the like, and more 
particularly to cutter bit lugs and base members 
whereby the lugs may be easily and quickly installed or 
removed and replaced. 

2. Description of the Prior Art 
While the base member of the present invention may 

be applied to other equipment such as digging ma 
chines, earthworking machines and the like, for pur 
poses of an exemplary showing it will be described with 
respect to its use on mining machines. 

In normal mining operations, cutter bits require fre 
quent replacement due to wear or breakage. It is not 
unusual for cutter bits to be replaced on a daily basis. 
In view of this, the prior art has done much work on the 
provision of readily replaceable cutter bits and have de 
veloped, among other things, a variety of “knock-on, 
pry-out“ bits, and bits having readily removable retain 
ing means. 
The lug means in which the cutter bits are held, on 

the other hand, generally are characterized by a longer 
service life. As a result, the most common practice is 
to permanently affix the lugs to the driven elements of 
the mining machine as by welding or the like. Never 
theless, the lugs themselves are subject to wear and 
breakage. Under extremely severe conditions, lugs may 
require replacement on a weekly basis. 
Since the lugs are usually welded or otherwise perma 

nently af?xed to the driven element of the mining ma 
chine, their replacement is difficult. Where possible, 
their replacement is attempted in the field. Frequently, 
however, it is necessary to remove the driven element 
from the mining machine and take it to a place where 
repairs can be made. In either event, it is a dif?cult and 
time consuming procedure resutling in considerable 
down time for the mining machine. ‘ v ' 

As a result, it is not unusual that the replacement of 
worn or broken lugs be postponed until the operator of 
the mining machine has no other alternative. However, 
when broken or worn lugs are not replaced, the ef? 
ciency of the mining machine is diminished and a 
undue strain is placed upon adjacent bits and lugs. 
Worn or broken lugs can also result in the production 
of ?oat dust which not only renders the mining opera 
tion more difficult but also constitutes a hazard to the 
health. 
Unlike the problem of providing as easily replaceable 

cutter bit, the prior art has not expended a great deal 
of effort in overcoming the problem of providing a 
readily replaceable bit lug. However, prior art workers 
have, for example, tried to adapt the lug bearing links 
of cutter chains for use with cutter arms, cutting drums 
and the like. In such instances, the lug bearing link-like 
elements are affixed to the driven elements of the min 
ing machines by pins similar to the pintles used in cut 
ter chains. However, these pins sustain substantially all 
of the resultant cutting forces and are themselves sub 
ject to wear and failure. Other types of “pin-on" lugs 
have been developed, as exempli?ed by U.S. letters 
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2 
Pat. No. 3,338,634. In their most usual form, the pin-on 
lugs have been provided with a pair of spaced, depend 
ing legs adapted to straddle a portion of the driven ele 
ment. One or more pins are then passed through perfo 
rations in the lug legs and that portion of the driven ele 
ment straddled by them. Here again, however, the pins 
are subject to the resultant cutting forces. In the above 
noted U.S. Pat. No. 3,338,634 the perforation in the 
driven element is a slot so that a wedging action is pro 
duced. This additionally subjects the pin to shearing 
forces. Furthermore, it is not uncommon for the lug 
legs to spread. When this-occurs, the lugs tend to wal 
low during the cutting operation thus increasing the 
wear on both the legs and the pins and again ultimately 
resulting in failure of the parts. 
The present invention is directed to a base member 

which may be permanently affixed to the driven ele 
ments of the mining machine. It is further directed to 
lugs for use with the base member, which lugs may be 
readily installed or removed in the ?eld. The base 
member and lugs of the present invention overcome 
the problems set forth above. They may be applied to 
any suitable form of mining machine driven element, 
including cutter chains, cutter arms, cutter wheels, cut 
ting drums, oscillating rippers, long wall equipment and 
the like. 

SUMMARY OF THE INVENTION 

In general, the present invention contemplates the ' 
provision of an upstanding base member welded or oth 
erwise permanently affixed to the driven element of a 
mining machine at each position where a lug and cutter 
bit assembly is to be located. In a number of embodi 
ments of the present invention the upper portion of the 
base member is slotted or bifurcated so as to receive 
the bottom portion of the lug. Conversely, the bottom 
portion of the lug may be bifurcated so as to straddle 
the upper portion of the base member. In either event, 
the mating surfaces of the base member and lug may be 
con?gured to have a dovetail ?t so as to prevent the 
spreading of the bifurcations. ‘ 
As will be described hereinafter, the lug may be 

maintained in position on the base member by a trans 
verse pin passing through coaxial perforations in the 
base member and lug. Alternatively, the lug may‘ be 

‘ held'in place on the base member by a set screw, by a 
resilient retaining means, by a frictional ?t having a 
wedge-type action, or by combinations of these ele 
ments. ' ‘ i ' ' 

The nature of the lug and the type of cutter bit to be 
used therewith does not constitute a limitation on the 
present invention. . I - 

The bottom surface of the base member may be so 
con?gured as to be affixable to drums of different di 
ameters, but at the same time maintaining a constant 
included angle between the bit axis and that drum cen 
ter line passing through the bit cutting tip. Irrespective 
of the nature of the driven element to which the base 
means is to be attached, the base bottom may be appro 
priately con?gured so that the base means will be nor 
mal to the surface to which it is affixed or so that the 
base means will lie at an angle thereto. 

In all of the embodiments of the present invention, 
the base means will have at least one surface adapted 
to cooperate with at least one surface of the lug so as 
to sustain the resultant cutting forces and to substan 
tially reduce the resultant cutting forces sustained by 
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the means which maintains the lug in position on the 
base member. To accomplish this the above noted pair 
of cooperating surfaces should be at an angle of 90° or 
less to the cutting direction (but not parallel thereto), 
and preferably at an angle of less than 90°. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of one embodiment 
of the present invention. , 

FIG. 2 is a front elevational view of the embodiment 
of FIG. 1. 
FIG. 3 is a side elevational view illustrating the provi 

sion of a rear wall portion on the mounting member of 
FIG. 1. 
FIG. 4 is a side elevational view similar to FIG. 1 il 

lustrating various angular relationships between the co 
operating surfaces of the lug and the base member. 
FIG. 5 is a side elevational view similar to FIG. 1 and 

illustrating the provision of a dovetail fit between the 
lug and base means. 
FIG. 6 is a front elevational view of the embodiment 

of FIG. 5. 
FIG. 7 is a side elevation view of another embodi 

ment of the present invention. 
FIG. 8 is front elevational view of the embodiment of 

FIG. 7. 
FIG. 9 is a side elevational view illustrating the em 

bodiment of FIG. 1 wherein the base member has been 
provided with a forward wall portion. 
FIG. 10 is a front elevational view of the structure of 

FIG. 9. 
FIGS. 11 through 14 are side elevational views illus 

trating the use of different lug and cutter bit assemblies 
with the base member of FIG. 1. 
FIG. 15 is a side elevational view diagrammatically 

indicating the manner in which the base member of the 
present invention may be configured so that it is appli 
cable to drums of different diameters, but at the same 
time maintaining a constant included angle between 
the axis of the cutter bit and that drum center line 
which passes through the cutting tip of the cutter bit. 
FIG. 16 is a side elevational view of yet another em 

bodiment of the present invention. 
FIG. 17 is a side elevational view of another embodi 

ment of the present invention wherein the lug is affixed 
to the base member by a wedging action having a fric 
tional ?t. ‘ 

FIG. 18 is a front elevational view of the structure of 
FIG. 17. 
FIG. 19 is a side elevational view similar to FIG. .17 

and illustrating the provision of a resilient retaining 
means for the lug. 
FIG. 20 is a front elevational view of the structure of 

FIG. 19. 

FIG. 21 is a side elevational view of an embodiment 
wherein the base member has a gauge determining 
abutment surface for the cutter bit. 
FIG. 22 is a semi-diagrammatic view of a cutting 

drum with lug and cutter bit assemblies and base mem 
bers of the present invention affixed thereto so as to 
form a complete helix. 
FIG. 23 is a semi-diagrammatic front elevational view 

of cutting drum having lug and cutter bit assemblies 
and base members of the present invention affixed 
thereto so as to form a double helix with the cutter bits 
of the second helix having paths of travel located be 
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4 
tween the paths of travel of the cutter bits of the ?rst 
helix. 
FIG. 24 is a semi-diagrammatic front elevational view 

of a cutting drum having lug and cutter bit assemblies 
and base member of the present invention affixed 
thereto in a double helix, again with the cutter bits of 
the second helix having paths of travel lying between - 
the paths of travel of the cutter bits of the ?rst helix. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1 and 2 illustrate a simple embodiment of the 
present invention. As will be made evident hereinafter, 
the type of lug and cutter bit assembly to be used with 
the base member of the present invention does not con 
stitute a limitation on the invention. For purposes of an 
exemplary illustration, FIGS. 1 and 2 show a lug with 
a rotatable pick-type bit as taught in U.S. letters Pat. 
Nos. 3,397,012, and 3,397,013. Briefly, the cutter bit 
1 comprises an elongated shank 2 having at one end a 
conical nose 3 terminating in a hard cutting tip 4. At 
the other end of the shank, there is an annular notch 5 
and an abutment surface 6. The shank 2 is of circular 
cross section. 

The lug 7 has a body portion 8 with a forward surface 
8a and rearward surface 812. A shank receiving perfora 
tion 9 extends through the body 8 and forms openings 
in the forward and rearward surfaces. 
The lug 7 has a rearward extension 9a terminating in 

an anvil portion 10 having an abutment surface I l. The 
rearward end of the cutter bit shank 2, including the 
notch 5, extends beyond the rear surface 8b of the lug 
body portion. The abutment surface 6 on the cutter bit 
is adapted to cooperate with the abutment surface 11 
on the anvil portion of the lug so as to determine the 
gauge or depth to which the cutter bit extends into the 
shank receiving perforation 9. The diameters of the 
shank receiving perforation 9 and the cutter bit shank 
2 are such that the cutter bit is freely rotatable in the 
shank receiving perforation. Finally, some form of re 
taining means is provided to prevent removal of the 
cutter bit during the cutting operation. For purposes of 
an exemplary showing, a retaining means 12 is illus 
trated in the form of a split metal ring mounted on the 
cutter bit shank in the notch 5. The outside diameter 
of the split metal ring 12 is greater than the diameter 
of the shank receiving perforation 9 and thus acts to 
prevent removal of the cutter bit from the lug during 
the cutting operation. When the‘ring 12 is removed 
from the notch 5, the cutter bit 1- may be extracted 
from the shank receiving perforation. for. purposes of 
replacement. - 

The lug 7 has a bottom surface 13. Heretofore, the 
bottom surface 13 rested directly on the driven element 
of a mining machine (such as a chain, cutter arm, cut 
ter wheel, cutting drum or the like) and was welded or 
otherwise permanently affixed thereto. In accordance 
with the present invention, the bottom lug surface 13 
is adapted to lie in abutting relationship to a mating sur 
face on the base member, as will be described hereinaf 
ter. 

The base member is generally indicated at 14. It com 
prises an upstanding block-like element having a pair 
of bifurcations l5 and 16 at its upper end. Between the 
bifurcations 15 and 16, the mounting means has a sur 
face 17 adapted to cooperate with the bottom surface 
13 of the lug. Finally, the base member 14 has a bottom 
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end generally indicated at 18. As will be described 
more fully hereinafter, this bottom end 18 will be ap 
propriately configured for permanent attachment to 
the driven element of the mining machine. 
As indicated above, the lug 7 is adapted to be located 

between the bifuractions 15 and 16 of the base member 
14 with its bottom surface 13 in abutting relationship 
with the surface 17 of the mounting means. Means 
must be provided for maintaining the lug in the position 
shown in FIGS. 1 and 2. While such means may take 
various forms (as will be described hereinafter), for 
purposes of an exemplary showing the maintaining 
means in FIGS. 1 and 2 is illustrated as a pin 19. The 
pin 19 passes through coaxial perforations 15a and 16a 
in the bifurcations l5 and 16 and a perforation 20 in 
the lug 7. Finally, means must be provided to prevent 
axial movement of the pin 19 during the cutting opera 
tion. The nature of the means for preventing such axial 
movement does not constitute a limitation on the pres~ 
ent invention. For example, any of the well known 
keeper means developed with respect to pintles in min 
ing machine chains may be used. For purposes of an ex 
amplary showing, the pin is illustrated in FIGS. 1 and 
2 as being of such length as to have its ends extend be 
yond the outside surfaces of the bifurcations 15 and 16. 
The ends of the pin are provided with transverse perfo 
rations 21 and 22 adapted to receive roll or spiral pins 
23 and 24. 

It will be evident from FIGS. 1 and 2 that the lug 7 
may be readily removed from the base member 14 by 
simply removing one or the other of roll or spiral pins 
23 and 24 and then removing pin 19. A new lug may 
then be placed between the bifurcations 15 and 16 and 
the pin 19 reinserted in the perforations 15a, 16a and 
20. Thereafter, the roll or spiral pin may be replaced 
and the assembly is ready for continued use. This sim 
ple replacement operation may be accomplished in a 
matter of minutes in the ?eld. It obviates the necessity 
of removal of the driven element from the mining ma 
chine and minimizes down time. 
The lug and base member assemblies of the present 

invention have a number of important features which 
are exempli?ed by the embodiment of FIGS. 1 and 2. 
First of all, it will be noted that the lug 7 is affixed to 
the base member 14 by a single pin 19. The cooperat 
ing lug and base member surfaces 13 and 17 are of suf 
ficient size to sustain forces tending to pivot the lug 7 
in either direction about the pin 19. 
The arrow A indicates the cutting direction of the as 

sembly. As used hereinafter and in the claims, the term 
"cutting direction” refers to the instantaneous direc 
tion of motion of the cutter bit and lug assembly and 
the base member, as imparted to them by the driven el 
ement. This is true irrespective of the nature of the 
driven element. Where the driven element is a cutting 
drum or a cutter wheel, which rotates about an axis, the 
cutting direction is defined as the tangent to the circle 
described by the assembly at any given instant. The 
term “cutting direction" refers only to the motion im 
parted to the assembly by the driven element, and is not 
intended to refer to additional motion imparted to the 
assembly by the advance of the entire mining machine 
or by oscillation, traverse or other motion imparted to 
that part of the mining machine bearing the driven ele 
ment. As indicated above, the term "driven element" 
refers to that element of the mining machine to which 
the base member 14 is affixed. The nature of the driven 
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6 
element does not constitute a limitation on the present 
invention and may include cutter arms, cutter wheels, 
cutter chains, cutting drums and the like. 
At any given instant, as the assembly advances in the 

cutting direction A, the assembly is subject to a number 
of cutting forces in a plurality of directions. of the 
many cutting forces, the two primary ones are a vertical 
force indicated by arrow B and a horizontal force indi 
cated by arrow C. , 

In an ideal situation, the cooperating bit abutment 
surface 6 and the lug abutment surface 11 and the co 
operating lug surface 13 and base member surface 17, 
would be parallel to each other and would be perpen 
dicular to the resultant force of forces B and C. Under 
these circumstances, the loading on the bit 1 would be 
along its axis; the loading on the lug would be sustained 
by the anvil portion 10 with little or no wear on the 
shank receiving perforation 9; and the loading on the 
base member 14 would be vsustained entirely by its sur 
face 17 with no loading on the pin 19. 
As a practical matter, such an ideal situtation cannot 

beachieved; it can only be approximated. This is true 
for a number of reasons. For example, from instant to 
instantv the magnitude of the forces B and C vary. As a 
consequence, the resultant force of forces B and C can 
not be represented by a single, stationary, arrow, but 
rather would have to berepresented by an arrow, the 
position of which varies over a'range of degrees. In ad 
dition, if both the bit and lug abutment surfaces and the 
lug and base member abutment surfaces were made 
substantially perpendicular to the resultant force of 
forces B and C, a number of other problems would 
arise. For example, too great a bit circle would result; 
or the angle of attack of the bit tip 4 would be im 
proper; or there would be too little abutment surface 
between surfaces 13 and 17 on one side or the other of 
the pin 19; or too much material would be required in 
the manufacture of the base member 14 or the lug 17 
to render them practical. 

All of these factors make it clear that some sort of 
compromise must be made. It has been found that if the 
base member 14 and the lug 13 have at least one coop 
erating pair of abutting surfaces lying at an angle of 90°. 
or less to the cutting direction (but not parallel thereto) 
these surfaces will sustain a substantial part of the re- ' 
sultant cutting forces and will relieve the pin 19 of a 
substantial part of these resultant cutting forces. It has 
further been found perferable that the angle of the co 
operating abutting surfaces to the cutting direction be 
less than 90°. In the embodiment illustrated in. FIGS. 1 
and 2 the abutting surfaces 13 and 17 are illustrated as 
forming an angle of about l0°-l5° t0 the cutting direc 
tion A. Field testing of this embodiment has shown that 
excellent results are achieved and that the pin 19 is re 
lieved of a considerable amount of the resultant cutting 
forces. ' 

Several additional steps may be taken to prolong the 
life of the base member 14. For example, the surface 
17 may be subjected to a hardening treatment. The 
same is true of the inside surfaces of the bifurcations 15 
and 16. This is diagrammatically illustrated by stippling 
with respect to the inside surface of the bifurcation l6 
and the surface 17 in FIG. 2. Such hardening treat 
ments would alleviate wear of these surfaces by the lug 
member 7. It would also be within the scope of the in 
vention to provide the perforations 15a and 16a of the 
bifurcations 15 and 16 with replaceable bushings to al 
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leviate wear on the base member by the pin 19. Such 
a bushing is indicated in dotted lines at 25 in the perfo 
ration 15a of bifurcation 15. The bushing further may 
have an annular rim (as shown) flush with the inside 
surface of the bifurcation 15 to provide additional re 
placeable surface against wear by the lug 7. 
FIG. 3 illustrates an embodiment similar to that of 

FIGS. 1 and 2, and like parts have been given like index 
numerals. The base member 14a of FIG. 3 differs from 
the base member of FIGS. 1' and 2 in that it is provided 
with a rear wall portion 26 having a downwardly and 
forwardly sloping inner surface 27. The lug 7a differs 
from the lug 7 in FIGS. 1 and 2 in that the anvil portion 
10 is formed with a downwardly and forwardly sloping 
rear surface 28. In all other respects, the embodiment 
of FIG. 3 is identical to that of FIGS. 1 and 2. 
The provision of the rear wall portion 26 on the base 

member 14a accomplishes several things. First of all, it 
tends to deter the spreading of the bifurcations of the 
base member 14a (one of which is shown at 15) se 
condly, the inside surface 27 of the wall portion 26 
abuts the surface 28 of the anvil portion of the lug, thus 
forming another pair of cooperating surfaces lying at an 
angle of 90° or less (shown at less than 90° in FIG. 3) 
to the cutting direction A. Thus the surfaces 27 and 28, 
in addition to the surface 13 and 17, further relieve the 
pin 19 of the resultant cutting forces. 
FIG. 4 illustrates another embodiment of the present 

invention. The cutter bit and lug are identical to those 
shown in FIG. 1, and like parts have been given like 
index numerals. The base member 14b, shown in cross 
section, is again substantially the same as the base 
member 14 of FIG. 1, except that it is provided with a 
rear wall portion 29. The rear wall portion 29 has an 
inner surface 30 adapted to abut against the rear sur 
face of the anvil portion 10 of the lug. The structure 
thus far described differs from that of FIG. 3 only in 
that the rear surface 10a of the anvil portion of the lug 
and the inner surface 30 of the wall portion 29 of the 
base means lie at an angle of 90° to the cutting direc 
tion A. Thus these last mentioned surfaces, together 
with the surfaces 13 and 17, sustain the resultant cut 
ting forces and relieve the pin 19 of much of them. 
The dashed line 31 is intended to diagrammatically 

represent a continuation of the abutting surfaces 30 
and 10a. The dashed line 32 is intended to represent 
abutting surfaces between the lug 7 and the base mem 
ber 14b, equivalent to the surface 13 and 17, but slop 
ing downwardly and rearwardly. It‘will be noted that 
the surfaces diagrammatially represented by the dashed 
line 32 do not lie at an angle of 90° or less to the cutting 
direction A. Nevertheless, this structure will relieve the 
pin 19 of much of the resultant cutting forces since the 
abutting surfaces represented by the dashed line 31 do 
lie at an angle of 90° or less to the cutting direction A. 
Dashed line 33 is intended to diagrammatically indi 

cate a continuation of the abutting surfaces 13 and 17. 
Dashed line 34 is intended to indicate abutting surfaces 
between the rear wall portion 29 and the anvil portion 
of the lug. In this instance, the abutting surfaces repre 
sented by the dashed line 34 do not lie at an angle of 
90° or less to the cutting direction A. But the structure 
will relieve much of the resultant cutting forces from 
the pin 19 since the abutting surfaces 13 and 17 and the 
continuation of them at 33 do lie at an angle of 90° or 
less to the cutting direction A. 
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From the above it will be evident that if there is more 
than one pair of abutting surfaces between the lug and 
the base member, much of the resulting cutting forces 
can be relieved from the pin 19 so long as one of the 
pairs of abutting surfaces lies at an angle of 90° or less 
to the cutting direction A. Again it would be preferred 
if the angle in question were less than 90°. In all other 
respects, the assembly of FIG. 4 operates in the same 
manner and has the same advantages described with 
respect to the embodiments of FIGS. 1 through 3. 
FIGS. 5 and 6 illustrate an embodiment similar to 

that shown in FIGS. 1 and 2. The cutter bit is identical 
and like parts have been given like index numerals. 
Again, the same sort of retaining means is shown at 12. 
The lug, generally indicated at 35, is similar to the lug 

7 of FIG. 1 and 2 in most respects. Therefore, it has a 
body portion 36 having a forward surface 36a and a 
rearward surface 36b. There is a shank receiving perfo 
ration 37 equivalent to the shank receiving perforation 
9 in FIGS. 1 and 2. The lug has a rearwardly exending 
portion 38 terminating in an anvil portion 39 with an 
abutment surface 40 adapted to cooperate with the 
abutment surface 6 of the cutter bit. Finally, the lug has 
a bottom surface 41 adapted to cooperate with a mat 
ing surface on the mounting means. 
The lug 35 differs from the lug 7 of FIGS. 1 and 2 in 

that its side portions (generally indicated at 42 and 43) 
are extended laterally and undercut so as to provide up 
wardly and inwardly sloping surfaces 44 and 45 respec 
tively. 
The mounting means 14c of FIGS. 5 and 6 is, with 

one exception, identical to that shown in FIGS. 1 and 
2 and like parts have been given like index numerals. 
The mounting means 140 differs from that shown in 
FIGS. 1 and 2 in that the upper edges of the bifurca 
tions 15 and 16 are configured to provide surfaces 46 
and 47 which slope upwardly and inwardly. 
Again, for purposes of an exemplary showing, the lug 

35 is illustrated as being maintained in position on the 
mounting means 140 by a pin. The pin is identical to 
that shown in FIGS. 1 and 2 and like parts have been 
given like index numerals. The pin 19 passes through 
the‘coaxial perforations 15a and 16a in the bifurcations 
of the mounting means 14c and through the perforation 
48 in the lug. Again the pin may be provided with roll 
pins 23 and 24, or the like. _ 

It will be immediately evident from FIGS. 5 and 6 
that the undercut lug surfaces 44 and 45 and the up 
wardly and inwardly sloped mounting means surfaces 
46 and 47 provide a dovetail relationship between the 
lug and mounting means. While these last mentioned 
surfaces will sustain, to some extent at least, the resul 
tant cutting forces, primary reliance for the sustaining 
of these forces is still upon the cooperating surfaces 17 
and 41. The primary purpose for the dovetail relation 
ship is to prevent spread of the bifurcations 15 and 16 
over a period of time, due to the cutting forces. In all 
other respects the structure of FIGS. 5 and 6 functions 
and can be replaced in the samemanner described with 
respect to FIGS. 1 and 2. . , 

FIGS. 7 and 8 illustrate an embodiment similar to 
that shown in FIGS. 1 and 2, but wherein the lug is in 
tended to straddle the base member. In FIGS.,7 and 8, 
the bit is identical that shown in FIGS. 1 and 2 and like 
parts have been given like index numerals. Again, for 
purposes of illustration, an identical retaining means is 
shown at 12. The lug 49 is similar to that of FIGS. 1 and 
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2 in that it has a body portion 50 with a forward surface 
50a, a rearward surface 50b and a shank receiving per 
foration 51 extending therethrough. Further, the lug 
has a rearward extension 52 terminating in an anvil 
portion 53 having an abutment surface 54 adapted to 
cooperate with the bit abutment surface 6. 
The lug 49 differs from the lug 7 of FIGS. 1 and 2 in 

that it has a pair of spaced, downwardly depending legs 
55 and 56. The lug also has a downwardly and rear 
wardly sloping bottom surface 57 between the legs 55 
and 56. The bottom-most edges of the legs 55 and 56 
may terminate in downwardly and inwardly sloping sur 
faces, as shown at 58 and 59, respectively in FIG. 8. 
The mounting means is generally indicated at 60. The 

mounting means may have a bottom generally indi 
cated at 61 made up of a pair of surfaces, as will be de 
scribed hereinafter. It will be understood, however, 
that the bottom 61 may have any appropriate con?gu 
ration, depending upon the nature of the driven ele 
ment to which it is to be affixed. The upper end of the 
mounting means 60 is narrowed as at 61 and terminates 
in a downwardly and rearwardly sloping surface 62 un 
derlying and spaced from the lug surface 57. The 
mounting means is also provided on either side (at the 
base of its narrowed portion) with a pair of downwardly 
and inwardly sloping surfaces 63 and 64, adapted to co 
operate with the lug leg surfaces 58 and 59, respec 
tively. 
Again, for purposes of an exemplary showing, the lug 

49 is illustrated as being maintained in position on the 
mounting means 60 by means of a pin 65 passing 
through coaxial perforations 55a and 56a in the lug legs 
55 and 56 and through a perforation 66 in the nar 
rowed portion of the mounting means. As in the case 
of FIG. 1, the pin 65 may be provided with roll pins 67 
and 68. 

In the embodiment of FIGS. 7 and 8 the resultant cut 
ting forces are sustained by the cooperating surfaces 
58-63 and 59-64. It will be understood by one skilled 
in the art that the angular relationship of the surfaces 
58-63 and 59-64 with respect to the resultant cutting 
forces, should be the same as that described with re 
spect to the surfaces 13 and 17 of FIGS. 1 and 2. In de 
termining these angular relationships, the same consid 
erations should be kept in mind. 
The surfaces 58-63 and 59-64 are shown in FIGS. 7 

and 8 as sloping downwardly and inwardly. It will be 
understood by one skilled in the art that these surfaces 
need not be so angled and could lie in the same plane. 
However, when the surfaces 58-63 and 59-64 are an 
gled as shown, the lug and mounting means will have 
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a dovetail relationship tending to pervent the spreading ‘ 
of the lug legs 55 and 56 over a period of time due to 
the cutting forces. 
FIGS. 9 and 10 illustrate the embodiment of FIGS. 1 

and 2 provided with an alternative means for prevent 
ing the spreading of the bifurcations 15 and 16 of the 
mounting means 14. Again, like parts have been given 
like index numerals. In the embodiment of FIGS. 9 and 
10 the bifurcations l5 and 16 are joined at the forward 
end of the base member by an integral wall portion 69. 
The wall portion 69 is positioned at the point where the 
bifurcations 15 and 16 are of the greatest height and 
will prevent their spreading over a period of time due 
to the cutting forces. 
FIGS. 11, 12, 13 and 14 illustrate how the base mem 

ber of the present invention may be used with a wide 
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variety of lugs and cutter bits. In FIGS. 11 through 14 
all of the base members are identical to the base mem 
ber shown in FIGS. 1 and 2, and like parts have been 
given like index numerals. Similarly, in FIGS. 11 
through 14 all of the lugs are maintained in their proper 
position on their base members by pin means identical 
to that shown in FIG. 1, and again like parts have been 
given like index numerals. 
Turning ?rst to FIG. 1 1, it is intended to illustrate the 

use of the base member of the present invention with 
a typical pick-type bit frequently referred to as a “plum 
bob” bit. The bit, generally indicated at 70, comprises 
a tapered nose portion 71 terminating at one end in a 
hard cutting tip 72 and at the other end in a tapered 
abutment surface 73. Rearwardly of the abutment sur 
face 73 there is a cylindrical shank 74. The lug 75 has 
a forward surface 75a, a rearward surface 75b and a 
shank receiving perforation 76 passing therethrough. 
At the forward surface of the lug, the shank receiving 
perforation 76 ?ares outwardly (as at 77) to provide a 
gauge determining abutment surfacev to cooperate with 
the bit abutment surface 73. 1 
There are a number of different retaining means that 

can be used with bits of the type shown in FIG. 11. For 
purposes of an exemplary showing, the bit shank 74 is 
illustrated as having an annular notch 78. The lug is 
shown as having a transverse ;hole 79 which partially 
intersects the shank receiving perforation 76. The hole 
79 is adapted to receive a pin 80. When in place, the 
pin 80 partially enters the annular notch 78 in the cut 
ter bit shank, retaining the cutter bit in place during the 
cutting operation. The various elements may be so 
sized that the cutter bit is rotatable in the shank receiv 
ing perforation 76. 
The lug 75 has a bottom surface 81 adapted to coop 

erate with the surface 17 of the base member in the 
same manner described with respect to the cooperation 
of surfaces 13 and 17in FIG. 1. _~ 
FIG. 12 illustrates a lug substantially identical to the 

lug of FIG. 1, and like parts have been given. like index 
numerals. The lug 7 differs from its counterpart in FIG. 
1 simply in that it has been modi?ed to accept not only 
a bit of the type shown in FIG. 1 but also a bit of the 
type shown in FIG. 11. This is accomplished by'provid 
ing the shank receiving perforation 9 with an outwardly 
?ared portion 82 at the forward surface 8a of the lug ' 
body. The'bit in FIG. 12 is substantially the, same as the 
bit shown in FIG. 11 and like'parts‘havve been given like 
index numerals. The abutment surface73 on the bit co 
operates with the abutment surface 8210i: the lug to de 
termine the gauge ‘or depth to which the bit extends 
into the shank receiving perforation 9. Again, the vari 
ous elements may be so sized that the bit 70 is freely ro 
tatable in the shank receiving perforation 9. 

In the embodiment of FIG. 12, the lug 7 may be 
adapted to accommodate any of the well known types 
of retaining means for the bit. While not intended to 
constitute a limitation on the present invention, the bit 
shank 74 is illustrated as having an annular notch 78 
adapted to accommodate a split metal retainer 83. The 
shank receiving perforation 9 is also provided with an 
annular notch 84located opposite the shank notch 78. 
The retainer 85 has a centrally located annular raised 
portion. The parts are so con?gured that the ring may 
be compressed to be wholly accommodated within the 
annular notch 78 in the shank during'insertion of the 
bit. When the bit is fully seated in the shank receiving 



3,749,449 
11 

perforation 9, the ring is free to expand slightly, enter 
ing the lug notch 84. The retaining ring 85 has an inter 
nal diameter slightly less than the diameter of the cutter 
bit shank 74 and an external diameter slightly greater 
than the diameter of the shank receiving perforation 9. 
FIG. 13 illustrates the use of the base member of the 

present invention with lugs and bits of the well known 
type taught, for example, in U.S. letters Pat. No. 
3,1 14,537. In this instance, the lug 86 is provided with 
a vertically oriented shank receiving perforation 87 
having a rectangular cross sectional con?guration. The 
bit 88 comprises a head portion 89 with a hard cutting 
tip 90 and a downwardly depending shank 91. The 
head portion 89 has gauge determining abutment 
shoulders 92 and 93 adapted to cooperate with the top 
surface of the lug 86. The rear edge of the shank 91 
may be provided with a hook-shaped notch of the type 
taught in U.S. letters Pat. No. 3,1 14,537 to accommo 
date a resilient retaining means 94 of the type taught in 
the same patent. Brie?y, the retaining means comprises 
a pin 94a located in a body of resilient material 94b. 
The retaining means 94 is located in a transverse perfo 
ration 95 in the lug 86. The perforation 95 partially in 
tersects the shank receiving perforation 87 so that the 
pin 94a may engage the notch in the bit shank 91 to 
maintain the cutter bit in seated position during the 
cutting operation. The lug 86 also has a bottom surface 
96 adapted to cooperate with the surface 17 of the base 
member 14 in the same manner described with respect 
to the surfaces 13 and 17 in FIG. 1. 
FIG. 14 illustrates the use of the base member of the 

present invention with a lug and cutter bit similar to 
that shown in FIG. 11. The bit 97 has a substantially 
conical nose 98 terminating at one end in a hard cutting 
tip 99 and at the other end in a tapered abutment sur 
face 100. The remainder of the bit comprises a cylindri 
cal shank 101. The lug 102 has a forward surface 102a 
and a rearward surface l02b with a perforation 103 ex 
tending therethrough. The perforation 103 is adapted 
to receive a headed sleeve 104. At the head of the 
sleeve there is a tapered surface 105 adapted to coop 
erate with the bit abutment surface 100. The longitudi 
nal perforation 106 through the sleeve comprises a 
shank receiving perforation. 
The sleeve 104 may be non-rotatively af?xed in the 

lug perforation 103 by any suitable means including a 
frictional ?t. On the other hand, the sleeve may be ro 
tatable within the lug perforation 103, in which case 
some well known form of retaining means (not shown) 
must be provided to maintain the sleeve in place. Simi 
larly, the bit 97 may be rotatable or non-rotatable in 
the sleeve 104 and some well known form of retaining 
means must be provided to maintain the bit in its seated 
position. 
For purposes of an exemplary showing, the bit 97 is 

illustrated as being rotatable in the perforation 106 of 
the sleeve 104. The bit shank 101 is shown as having 
an annular notch 107 to accommodate a split metal 
ring 108. The parts are so sized that during the inser 
tion of the bit shank in the sleeve perforation 106 the 
split metal ring 108 may be completely accommodated 
in the annular notch 107 of the shank. When the bit is 
in seated position, the split metal ring 108 will expand 
against the inside surface of the perforation 106 of the 
sleeve 104 in a frictional engagement. The inside diam 
eter of the split metal ring will still be slightly less than 
the diameter of the bit shank 101 thus maintaining the 
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12 
bit in position. The lug 102 will have a bottom surface 
109 adapted to cooperate with the surface'17 of the 
base member in the same manner described with re 
spect to the surfaces 13 and 17 of FIG. 1. 
FIGS. 12, 13 and 14 are typical examples of the 

above mentioned bits having a “knock-in, pry-out” en 
gagement with their respective lugs. In all of the em 
bodiments of FIGS. 11 through 14, the angular rela 
tionships of the bottom surfaces of the lugs and the sur 
face 17 of the base member will be governed by the 
same considerations described with respect to FIGS. 1 
and 2. 

As indicated above, the bottom end of the base 
means of the present invention may be appropriate 
con?gured to be af?xed to any type of driven element 
of a mining machine or the like. FIG. 15 diagrammat 
ically illustrates how the bottom end 18 of the base 
member may be configured so as to be self-locating 
when af?xed to a cutting drum or the peripheral edge 
of a cutting wheel. It will be understood that the repre— 
sentation of the drums 110 and 111 are strictly dia~ 
grammatical, cutting drums normally having a diameter 
of about 18 inches or less to about 32 inches or more. 
FIG. 15 illustrates the assembly af?xed to the drum 

110 so that the hard cutting tip 4 of the bit 1 will have 
the proper attack angle for the material being cut. Line 
112 comprises a center line of the drum 110 passing 
through the cutting tip 4. The bottom end 18 of the 
base member 14 comprises two planar surface portions 
18a and 18b lying at an angle with respect to each other 
and meeting at a point 113 lying along the center line 
112. Surface 18a forms an angle D with the center line 
1 12. Surface 18b forms an angle E with the same center 
line. Angle D and angle E are equal. 
The actual angularity of the surface portions 18a and 

18b does not constitute a limitation on the presentin- - 
vention. However, the angles D and E must be equal 
and must be more than 90'’. When this is done, and the 
bit, lug and base member assembly is placed in its 
proper position on the drum 110, the bit will automati 
cally have its proper attack angle. This is true irrespec 
tive of the size of the drum to which the assembly is to 
be affixed. Thus, it will be noted that the center line 
112 for drum 110 is also the center line for larger drum 
111. It will further be noted that the included angle F 
between the bit axis 114 and the center line .112 re 
mains constant both for drum 110 and drum 111., 

In all of the embodiments thus.‘ far described, the 
means for maintaining the bit lug on ‘the base member‘ 
has been shown as being a pin. As indicated above, 
other means may be used for this purpose. ‘Attention is 
called to FIG. 16.. r _ v . ‘. g 

In FIG. 16 a base member 115 is shown, equivalent 
to the base member 14 in FIG. 1. The base member 115 
has a sloping upper surface 116 equivalent to the sur 
face 17 of the base member of FIG. 1. At the rear of 
the base member there is an upward extension 1 l7 hav 
ing an abutment surface 118 and an undercut portion 
119. At the forward end of the base member there is a 
second upwardly and rearwardly oriented extension 
120 having a threaded perforation 121 therein to re 
ceive a set screw 122. ‘ 

FIG. 16 also illustrates a lug ‘123 similar to the lug 7 
of FIG. 1. Thus, the lug 123 has a body portion 124 
with a forward surface 125 and a rearward surface 126. 
A shank receiving perforation 127 passes through the 
body portion. The lug has a rearward extension 128 ter 
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minating in an anvil portion 129. The anvil portion has 
an abutment surface 130 equivalent to the abutment 
surface 11 in FIG. 1. The anvil 129 has a second abut 
ment surface 131 adapted to cooperate with the abut 
ment surface 118 on the base member. Finally, the 
anvil 129 has an extension 132 adapted to be received 
in the undercut 119. 
At the forward end of the lug 123 there is an exten 

sion 133 having a downwardly and forwardly sloping 
surface 134 adapted to be engaged by the set screw 
122. 
The bottom surface 135 of the lug 123 is con?gured 

to cooperate with the surface 116 of the base member 
in the same manner described with respect to the sur 
faces 13 and 17 of FIG. 1. The angularity of the sur 
faces 116 and 135 may be appropriately determined by 
the same considerations described with respect to FIG. 
1. 
As shown, the lug 123 is adapted to be used with a 

bit of the type shown at 1 in FIG. 1. It is within the 
scope of the invention to modify the lug 123 as shown 
in FIG. 12 for use with a bit of the type shown at 70 in 
the same Figure. 
To remove the lug 123 from the base member 115, 

it is only necessary to loosen the set screw 122. A new 
lug may then be placed on the base member surface 
116 with its extension 132 located in the undercut 119. 
Upon tightening of the set screw 122, the assembly is 
ready for further operation. It will also be appreciated 
that any of the lugs illustrated in FIGS. 11 through 14 
may be appropriately con?gured for use with the base 
member 115. 
FIGS. 17 and 18 illustrate another manner in which 

the lug may be maintained in position on the base mem 
ber. In FIG. 18, the bit and retaining means are identi 
cal to that shown in FIG. 1 and the lug is substantially 
the same, so that like parts have been given like index 
numerals. The lug 7a differs from the lug 7 of FIG. 1 
in that its bottom portion is slightly wider. The bottom 
surface 13a of the lug is equivalent to the surface 13 in 
FIG. 1. The lug 7a is, however, provided on either side 
with downwardly and inwardly sloping surface 136 and 
137. These surfaces also slope rearwardly and down 
wardly of the lug. 
The base membr 14d is substantially similar to the 

base member 14 of FIG. 1. The base member has bifur 
cations 15b and 16b with a surface 170 therebetween, 
equivalent to the surface 17 of FIG. 1. 
The upper ends of the bifurcations 15b and 16b are 

widen and provided with undercut surfaces ‘138 and 
139. These surfaces also slope rearwardly and down 
wardly of the base member. ’ 

It will be evident that the lug surface 13a cooperates 
with the base member surface 17a and the lug surface 
136 and 137 cooperate with the base member surfaces 
138 and 139 to provide a wedging engagement between 
the lug 7a and the base member 14d. The lug will thus 
be frictionally engaged in the base member and the re 
sultant cutting forces will tend to force the lug toward 
an increased frictional engagement. The cooperating 
surfaces 136-138 and 137-139 provide a dovetail fit 
between the lug and the base member preventing 
spreading of the base member bifurcations 15b and 
16b. The determination of the angularity of surfaces 
13a and 17a may be determined in the same manner 
described with respect to the surfaces 13 and 17 of 
FIG. 1. 
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Thus, to replace the lug 7a of FIGS. 17 and 18, it is 

only necessary to administer blows to the lug by a suit 
able tool in the cutting direction. A new lug may then 
be inserted in the base member 15d and driven home 
by blows in the opposite direction. Again it will be un 
derstood that any of the lugs illustrated in FIG. 11 
through 14 may be appropriately configured to be used 
with the base member 14d. 
FIGS. 19 and 20 illustrate a lug and base member 

substantially identical to that of FIGS. 17 and 18 and 
like parts have been given like index numerals. 
The base member 14e differs from that of FIGS. 17 

and 18 only in that it is provided with a transverse hole 
140'below its surface 170. A second hole 141 extends 
from the surface 13a into the hole 140 and is located 
centrally of the bifurcations 15b and 16b. Mounted in 
the hole 140 a resilient retaining means of the type 
taught in U.S. letters Pat. No. 3,526,436. For purposes 
of an exemplary showing a retainer is shown in hole 
140 comprising a cylindrical body of resilient material 
142 with a nose element 143 imbedded therein. The 
nose element extends through hole 141. 
The lug 7a differs from that shown inFIGS'. 17 and 

18 only in that its bottom surface 13a is provided with 
a notch or conical depression 144. The conical depres 
sion is con?gured to accept the nose element 143 of the 
resilient retaining means and may be so positioned that 
the nose element 143 bears against one side of the de 
pression 144 tending to urge the lug to its seated posi 
tion. It would be within the scope of the invention to 
use any other suitable and well known retaining means 
for the lug, as for example a plunger with a resilient 
backing as taught in U.S. letters Pat. No. 3,254,922. 

In the embodiment of FIGS. 19 and 20, as the lug 7a 
is inserted into the base 14e, the nose 143 of the resil 
ient member 142 may be depressed, the resilient mem 
ber being able to expand in the hole 140. When the lug 
is in its seated position, the nose 143 will return to the 
position shown in FIG. 19 and 20 andiwill assist the 
frictional fit in retaining the lug 7a in its fully seat posi 
tion. 
FIG. 21 shows yet another embodiment of the pres 

ent invention. This embodiment is similar to that shown 
in FIG. 3. The base member 14f has a pair of bifurca 
tions (one of which is shown at l45)>with two surface 
146 and 147 therebetween. These surfaces are similar 
to the surface 13 and 27 of FIG. 3. Thebase member, 
14f also has a rear wall portion 148. The rear wall 148 
has a perforation 149 therethrough adapted to receive 
the stem 150 of a replaceable abutment surface 151. ’ 
A lug is shown at 152 having a forward surface 152a, 

a rearward surface 152!) and a shank‘receiving perfora 
tion 153 extending therebetween. It will be noted that 
the shank receiving perforation 153 is in alignment 
with the replaceable abutment surface 151. The bot 
tom portion of the lug has a pair of surfaces 154 and 
155 adapted to cooperate with the surfaces 146 and 
147, respectively on the base member. Finally, the lug 
may be held in place on the base member by, any suit 
able means including a transverse pin 156 similar to the 
pin 19 of FIG. 3 and provided with roll pins or the like 
(one of which is shown at 157,). ‘ 
The assembly of FIG. 21 is adapted to be used with 

a bit of the type shown in FIG. 3 and differs from FIG. 
3 primarily in that the abutment surface, adapted to co 
operate with a bit abutment surface, is located on the 
base member, rather than on the lug. Since the base 
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member is not intended for replacement, it is desirable 
to provide the replaceable abutment surface 151 so 
that the rear wall portion 148 of the base member does 
not become unduly worn. Again, the angularity of sur 
faces 154-146 and 147-455 may be varied, but should 
be determined in accordance with the teachings set 
forth with respect to FIG. 1, 2 and 3. 
F IG. 22 illustrates an exemplary arrangement of cut 

ter bit, lug and base member assemblies about a typical 
cutting drum. The cutting drum is generally indicated 
at 158. All of the cutter bit, lug and base member as 
semblies can be identical and are generally indicated at 
159. It will be noted that the two assemblies designated 
159a and 1591: have the bottom end of their base mem 
bers appropriately notched so that they may rest in part 
on the drum rims 158a and 158b, respectively. All of 
the assemblies are mounted on the drum perpendicular 
to the drum axis with the exception of the outermost 
two assemblies designated 159a and 159d. These last 
mentioned assemblies are not only notched so as to rest 
in part on the drum rims, but also are mounted at an 
angle to the drum axis. In this way, assemblies 159a and 
1596‘ make clearance cuts for the rim 158a while the 
assemblies 15% and 159d make clearance cuts for the 
drum rim 158b. 

FIG. 23 illustrates an alternative arrangement of the 
assemblies on a typical cutting drum. The drum is gen 
erally indicated at 160 and has rims 160a and 160k. All 
of the cutter bit, lug and base member assemblies may 
be of the same type. In this instance, however, they are 
arranged in a double helix. The assemblies of the ?rst 
helix are indicated by the index numeral 161. The for 
wardmost and rearwardmost assemblies of the ?rst 
helix are indicated at 161a and 1611), respectively. It 
will be noted that in both of these assemblies the base 
member is appropriately con?gured to sit in part at 
least on the drum rims 160a and 1601;. All of the assem 
blies of the first helix are oriented perpendicular to the 
drum axis. The assemblies of the second helix are indi 
cated by the index numeral 162. The ?rst and last as 
semblies of the second helix are designated as 162a and 
162b, respectively. With the exception of the ?rst and 
last assemblies, all of the assemblies of the second helix 
are oriented perpendicular to the drum axis. The ?rst 
and last assemblies, however, have the bottom of their 
base members appropriately con?gured to cause them 
to lie at an angle to the drum axis so that they can make 
a clearance cut for the drum rims. 

In the embodiment of FIG. 23 it will be noted that the 
assemblies of the second helix are so located that the 
bits thereof will follow paths of travel between the 
paths of travel of the bits of the ?rst helix. Thus, the bits 
of the second helix will cut the cores left' by the bits of 
the first helix. 

In a mining machine of the type having a plurality of 
coaxial cutting drum segments extending substantially 
the full width of the entry being cut, the drum segments 
being movable vertically between a lowermost position 
and an uppermost position so that most of the entire 
entry is cut by the drums, it is common to provide at the 
ends drum segments which make cuts such that the 
lower and upper corners of the entry are rounded. FIG. 
24 illustrates the assemblies of the present invention 
affixed in an exemplary arrangement about such a 
drum. The drum is generally'indicated at 163. The as 
semblies are again located about the drum in a double 
helix. The assemblies of the ?rst helix are indicated at 
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164 through 168. The assemblies of the second helix 
are indicated at 169 through 173. Again, the assemblies 
of the second helix are so arranged that the cutter bits 
thereof follow paths of travel between the paths of 
travel of the cutter bits of the assemblies of the ?rst he 
lix. Thus, as viewed in FIG. 24 from left to right, the 
successive cuts are made by the cutter bits of assem 
blies 164, 169, 165, 170, 166, 171, 167, 172, 168 and 
173, in that order. In order to provide the desired 
rounded cut, the bit circles of the bits in the assemblies 
of the present invention diminish in radius as view from 
left to right in FIG. 24 in the above mentioned order. 
All of the assemblies on the drum 163 may be provided 
with the same bit, the‘ diminishing bit radii and the 
proper spacing of adjacent bit circles being accom 
plished by the size of base means used and the angular 
ity to the drum axis at which each base means is af?xed 
to the drum. 

In the exemplary embodiment of FIG. 24, the four 
right-handmost assemblies (i.e., assemblies 173, 168, 
172 and 167) may use base means of the same height, 
the variance in bits circles being accomplished by the 
angularity to the drum axis at which the base members 
are affixed to the drum. The remaining assemblies (i.e., 
assemblies 171, 166, 170, 165, 169 and 164) may use 
base members increasing in height, in the order, given. 

It will be noted that all of the assemblies are af?xed 
to the deum at an angularity of 90° to the drum axis ex 
cept assemblies 164, 165, 168, 172 and 173. As viewed 
in FIG. 24, all of the last mentioned skewed assemblies 
lean slightly to the left, with the exception of assembly 

‘ 173 which leans slightly to the right and makes the 
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clearance cut for the right end of the drum. 
All of the assemblies may be provided with base 

members having bottom ends con?gured as described 
with respect to FIG. 15, so that they are self-locating 
with respect to the proper bit angle. In those assemblies 
which are skewed, this may be accomplished by provid 
ing an additional relief on the bottom end of the base 
member. Such a relief is generally indicated at 174 on 
the base member of assembly 164. 
Modi?cations may be made in the invention without 

departing from the spirit of it. For example, all of the 
embodiments shown in FIGS. 1 through 4, 9 through 15 
and 21 may be modi?ed to have the dovetail relation 
ship between lug and base member taught with respect 
to FIGS. 5 and 6. In all of the embodiments, any one 
or all of those surfaces of the base member contacted 
by the lug may be subjected to a hardening treatment 
(for example, surfaces 46 and 47 inFIG. 6, surfaces 58 
and 59 in FIG. 9 and surfaces 136 and 137 in FIG. 20). 
All of those embodiments wherein, they maintaining 
means is a transverse pin passing through portions of 
the base member and the lug may have the perforation 
or perforations in the base member provided with bush 
ings, as taught with respect to FIG. 2. Any of the vari 
ous types of lugs shown in the drawings may be modi 
tied to straddle the base member in the manner taught 
with respect to FIGS. 7 and 8. 

In the embodiment of FIGS. 1 and 2, the bifurcations 
l5 and 16 are illustrated as running longitudinally of 
the base member from its forward portion to its rear 
ward portion. It will be understood by one skilled in the 
art that it would be within the scope of the present in 
vention to provide bifurcations extending transversely 
of the base member with the at least one base member 
abutment surface extending therebetween. The bottom 
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portion of the lug would have to be appropriately modi 
?ed and the same is true of the means to maintain the 
lug in place on the base member. The embodiment of 
FIG. 16, for example, illustrates one version of a base 
member provided with transverse bifurcations 117 and 
120. In a similar manner, the embodiment of FIGS. 7 
and 8 illustrate a base member having a longitudinally 
extending narrowed portion 61. It would be within the 
scope of the invention to provide a narrowed portion 
extending transversely of the upper portion of the base 
member. In such an instance, the lug would have to be 
provided with forward and rearward downwardly de 
pending legs, rather than legs extending longitudinally 
of the lug. Again the means for maintaining the lug on 
the base member would have to be appropriately modi 
fied. Such an embodiment can can be visualized from 
FIG. 8. For example, if the bit 1 were considered to be 
turned 90° with respect to the lug 50, FIG. 8 could then 
be considered to be a side elevation of such an embodi 
ment wherein the narrowed portion 61 would extend 
transversely rather than longitudinally of the base 
member. 

In the structure shown in FIG. 15, the surfaces 18a 
and 18b on the bottom end 18 of the base member are 
shown and described as being planar. It will be under 
stood by one skilled in the art that these surfaces need 
not be planar. When they are not planar, the only re 
quirement is that each surface contact the periphery of 
the drum at at least one point, and that the tangents to 
the drum at those points of contact intersect each other 
on the center line 112. Thus, in the Figure, the lines 
designated 18a and 18b could be considered tangent 
lines to the points of contact of the base member and 
the drum, irrespective of the particular configuration of 
the surfaces 180 and 18b. 

Finally, with respect to the embodiment of FIGS. 19 
and 20, it will be understood by one skilled in the art 
that it would be within the scope of the invention to 
provide the bottom portion of the lug 7a with perfora 
tions equivalent to the perforations 40 and 41 and with 
a resilient retaining means equivalent to the retaining 
means 142. In such an instance, a depression equiva 
lent to the depression 144 would be located in the abut 
ment surface 17a of the base member. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are de?ned as fol‘ 
lows: 

1. In a mining machine and the like of the type having 
at least one driven element adapted to advance a plu 
rality of cutter bit and lug assemblies in the cutting di 
rection, said cutter bits each having a cutting tip to act 
upon the material being cut, means for removably affix 
ing said lugs to said driven element, said means com 
prising a block-like base member supporting each lug, 
said base member having a front portion facing in the 
cutting direction and a rear portion facing in the oppo 
site direction, said base member having a bottom end 
af?xable to said driven element, said base member hav 
ing an upper portion to engage said lug, one of said lug 
and said upper portion of said base member being bi 
furcated, the bifurcations extending in a direction from 
said front portion toward said rear portion of said base 
member, the other of said lug and said upper portion 
of said base member being receivable between said bi 
furcations, at least one surface on said upper portion 
con?gured to lie in parallel abutting relationship with 
at least one surface on said lug, said at least one base 
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18 
member surface lying at an angle to the cutting direc 
tion of less than 90° and being non-parallel thereto so 
as to sustain the bulk of the resultant cutting forces on 
said base member, said angle opening in the direction 
of advance of said driven element. 

2. The structure claimed in claim 1 including retain 
ing means to hold said lug in position on said upper por 
tion of said base member. 
3..The structure claimed in claim 1 wherein said bot 

tom end of said base member is con?gured to be af 
fixed to the curved peripheral surface of a driven ele 
ment of circular cross section, said bottom end being 
configured to contact said peripheral surface at at least 
one point‘ on either side of that center line of said 
driven element which would pass through the cutting 
tip of ya cutter bit and lug assembly engaged by said 
upper portion of said base member, the tangents to said 
peripheral surface at said points of contact intersecting 
each other on said centerline whereby said base mem 
ber is self orienting with respect to bit angle on driven 
elements of different diameters. 

4. The structure claimed in claim 1 wherein said 
upper portion of said base member has two surfaces 
adapted to be in parallel abutting relationship with two 
surfaces on said lug, each of said base member surfaces 
lying at an angle to the cutting direction opening in the 
direction of advance of said driven element, said angle 
of each of said base member surfaces to said cutting di 
rection being less than 90° , each of said base member 
surfaces being non-parallel to the cutting direction. 

5. The structure claimed in claim 1 wherein said 
upper portion of said base member is bifurcated, said 
at least one abutment surface on said upper portion 
lying between said bifurcations, said bifurcations being 
spaced and configured to receive the bottom portion of 
a lug therebetween whereby said at least one abutment 
surface between said bifurcations will be' inv parallel 
abutting relationship with a bottom surface of said lug. 

6. The structure claimed in claim 5 including retain 
ing means to hold said lug in position on said upper por 
tion of said base member. 

7. The structure claimedin claim 5 wherein said bot 
tom end of said base member is con?gured to be af-v 
?xed to the curved peripheral surface of a driven ele 
ment of circular cross section, said bottom end being 
con?gured to contact said peripheral surface at at least 
one point on either side of that center line of said 
driven element which would pass through the cutting 
tip of a cutter bit and lug assembly engaged by said 
upper portion of said base member, the tangents to said 
peripheral surface at said points of contact intersecting 
each other on said center line whereby said base mem 
ber is ‘self orienting with respect to bit'angle on driven 
elements of different diameters. 

8. The structure claimed in claim 5 wherein said bi 
furcations are joined by a wall extending therebetween 
and adjacent said front portion of said base member. 

9. The structure claimed in claim 5 wherein the facé 
ing inside surfaces of said bifurcations are provided 
with a hard surface to minimize wear thereof by said 
lug. 

10. The structure claimed in claim 5 wherein said 
abutment surface on said base member between said 
bifurcations is provided with a hard surface to minimize 
wear thereof by said bottom surface on said lug. 

11. The structure claimed in claim 5 wherein said bi 
furcations have upper edges con?gured to have an in 
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terlocking fit with undercut shoulders on said lug to 
prevent spreading of said bifurcations by the cutting 
forces. 

12. The structure claimed in claim 11 wherein each 
of said upper edges of said bifurcations is provided with 
a hard surface to minimize wear thereof by said under 
cut lug shoulders. 

13. The structure claimed in claim 5 wherein said bi 
furcations are joined by a wall extending therebetween 
adjacent said rear portion of said base member, said 
wall having a surface between said bifurcations adapted 
to be in parallel abutting relationship to a cooperating 
surface on said lug. 

14. The structure claimed in claim 13 wherein said 
base member is to be used with a lug accepting a cutter 
bit of the type having an elongated shank terminating 
at one end in a cutting tip and terminating at the other 
end in an abutment surface, a replaceable abutment 
surface removably affixed to said wall, said replaceable 
abutment surface being positioned on said wall to co 
operate with said bit abutment surface. 

15. The structure claimed in claim 13 wherein said 
surface on said wall lies at an angle to the cutting direc~ 
tion of 90° or less and is non-parallel thereto, said angle 
opening in the direction of advance of said driven ele 
ment. 

16. The structure claimed in claim 5 wherein said bi 
furcations have coaxial transverse holes therethrough 
to receive a pin adapted to pass therethrough and 
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through a cooperating hole in said bottom portion of 30 
said lug to maintain said lug in position on said upper 
portion of said base member. 

17. The structure claimed in claim 16 including re 
placeable sleeves in said transverse coaxial holes in said 
bifurcations. 

18. The structure claimed in claim 2 wherein said 
base member is to be used with a lug of the type having 
downwardly depending bifurcations comprising legs in 
spaced relationship, said upper portion of said base 
member having a portion of reduced width to be re 
ceived between said lug legs, said upper portion of said 
base member having at least one abutment surface on 
either side of said portion of reduced width to lie in par 
allel abutting relationship with the bottom edges of said 
lug legs, said abutment surfaces on said base member 
each comprising a surface lying at an angle to the cut 
ting direction of less than 90° and being non-parallel 
thereto, said angle opening in the direction of advance 
of said driven element. 

19. The structure claimed in claim 18 including re-t 
taining means to hold said lug in position on said upper 
portion of said base member. 

20. The structure claimed in claim 18 wherein said 
bottom end of said base member is con?gured to be af 
fixed to the curved peripheral surface of a driven.ele~ 
ment of circular cross section, said bottom end being 
configured to contact said peripheral surface at at least 
one point on either side of that center line of said 
driven element which would pass through the cutting 
tip of a cutter bit and lug assembly engaged by said 
upper portion of said base member, the tangents to said 
peripheral surface at said points of contact intersecting 
each other on said center line whereby said base mem 
ber is self orienting with respect to bit angle on driven 
elements of different diameters. 

21. The structure claimed in claim 18 wherein said 
abutment surfaces on said upper portion of said base 
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20 
member are con?gured to have an interlocking rela 
tionship with said parallel abutting surfaces on said lug‘ 
legs to prevent spreading of said lug legs by the cutting 
forces. 
22. The structure claimed in claim 18 wherein said 

portion of reduced width has a transverse hole there- . 
through adapted to receive a pin passing therethrough 
and through coaxial holes in the lug legs to maintain the 
lug in position on said upper portion of said base mem 
ber. 
23. The structure claimed in claim 18 wherein the 

sides of said portion of reduced width adapted to lie ad 
jacent said lug legs are each provided with a hard sur— 
face to minimize wear thereof by said lug legs. 

24. The structure claimed in claim ‘18 wherein said 
abutment surfaces on said upper portion of said base 
member are each provided with a hard surface to mini 
mize wear thereof by said parallel abutting surfaces on 
said lug legs. 

25. In a mining machine and the like of the type hav 
ing at least one driven element adapted to advance a 
plurality of cutter bit and lug assemblies in the cutting 
direction, said cutter bits each having a cutting tip to 
act upon the material being cut, the combination of a 
lug and means for removably affixing said lug to said 
driven element, said lug comprising a body having a 
perforation to receive the shank of a cutter bit, said 
body having at least one abutment surface, said means 
to removably affix said lug to said driven element com~ 
prising a block-like base member, said base member 
having a front portion facing in the cutting direction 
and a rear portion facing in the opposite direction, said 
base member having a bottom end affixable to said 
driven element, said base member having an upper por 
tion to support said lug, one of said lug and said upper 
portion of said base member being bifurcated, the bi 
furcations extending in a direction from said front por 
tion toward said rear portion of said base member, the 
other of said lug and said upper portion of said base 
member being receivable between said bifurcations, 
said upper portion of said base member having at least 
one abutment surface lying in parallel abutting rela 
tionship to said at least one abutment surface on said 
lug, said parallel abutting lug and ‘base member sur 
faces lying at an angle to the cutting direction of less 
than 90° and being non-parallel thereto, said angle 
opening in the direction of advance of said driven ele 
ment, and means to maintain said lug in position on 
said base member. I - 

26. The structure claimed in claim 25 wherein said 
bottom end of said base member is con?gured to be afé 
fixed to the curved peripheral surface of adriven ele 
mentof circular cross section, said bottom end being . 
con?gured to contact said peripheral surface at at least 
one point on either side of that center line of said 
driven element which would pass through the cutting 
tip of a cutter bit in said lug, the tangents to said periph 
eral surface at said points of contact intersecting each 
other on said center line whereby said base member is 
self orienting with respect to bit angle on driven ele 
ments of different diameters. 

27. The structure claimed‘in claim 25 wherein said 
upper portion of said base member is bifurcated, said 
at least one base member abutment surface lying be~ 
tween said bifurcations, said lug having a bottom por 
tion lying between said bifurcations with said at least 
one lug abutment surface in parallel abutting relation 






