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The present application is a continuation in
part of my copending application Serial Number
474,044, filed January 27, 1943, for Coal cutting
bit, and holder therefor (now Patent  No.
2,396,945), ‘which, in turn, is a continuation in
bart of my prior application Serial ‘Number
385,972 filed March 31, 1941, for Coal-cutting bit
and holder therefor, now abandoned

A primary object of the present invention is to
provide for the optional use of a multi-pointed
factory hardened bit in a cutter chain adapted
also for the use of conventional one-half inch by
one inch shanked mine bits; so as to permit the
user to employ either the conventional mine bit
or my. factory bit at will. A further object is to
prov1de a plural-use bit made ‘of a small piece of
steel so formed as to carry out the intentions and
attain the objectives of the present invention. A
further ‘object is to provide a positive and inex-
pensive keeper through which to associate my bit
with & chain block formed with a socket adapted
also to hold ordinary mine bits. A further object
of the invention is to provide an. assembly in
which a 'one-piece holder or keeper element is

associated with a plural-pointed bit to support

the latter upon a mining machine chain link with
a portion of the bit and a portion of the holder
received within a socket formed in the link, with
the keeper positioned wholly laterally on one side

of the bit relative to the cutting path of the bit. so . :

that the bit directly engages, and is laterally sup-

Ported in one direction by, one lateral wall .of the.

link socket, while the hit directly engages, and is

laterally supported in the opposite direction by,
the holder which, in turn, directly engages, and is

laterally supported in said last-mentioned direc-
tion by, the opposite lateral wall of said link sock-

et. - A further object of the invention is to pro-.

vide, in an organization of the ‘character under
consideration, alternatively usable bits and hold-

ers, of varlably complementary thicknesses, 0.

that, for instance, the operator may. at one tlme
use bits 15’ thlck with holders havmg a com-
plementary thickness of %’’; and may at an-
other time use bits 33’ thick with holders having
a complementary thickness of %", the hovel as-

sociation of the bit and the holder gisclosed here-
in being effective to support even so thin a holder.

against breakage under lateral stresses encoun.
tered in machine coal cutting, " A further object
of the invention is to provide, for use in holding &

plural-pointed bit in a socketed mmlng machine

chain link, a holder or keeper formed to engage
one latéral surface of such bit and to engage cer-
tain of the edges of said bit at a plurality of points

(CL 262--33)
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and in such relative positions as to hold said bit
against movement with respect to the holder in
the plane of the bit and in the direction of the
active point thereof, while leaving the opposite
lateral surface of said bit open to engagement
with a lateral wall of the link socket, said holder,
together with said bit, being insertable in said
link socket, so-that the bit is laterally supported

 between a lateral wall of the link socket and. a
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surface of  the holder, while the bit directly en-
gages said link socket wall and the holder; and
the holder directly engages the bit and the op-
posite lateral wall of the link socket. Further
objects of the invention will appear as the de~
scription proceeds. :

To the accomplishment of the above and re~
lated. objects, my invention may be embodied in
the forms illustrated in the accompanying draw-
ings, attention being called to the fact, however,
that the drawings are illustrative only, and that
change may be made in the specific constructions
iljustrated and described; so'long as the scope of
the appended claims is not violated.

In the drawmgs

Fig. 1 is a side view of a bit and keeper con-
structed in accordance with my invention and
assembled in the standard socket of a standard
c¢hain block, parts being shown in sectlon for clar-
ity of llustration;

Fig. 2 is a transverse section through the con-
struction of Fig. 1; ‘

Fig. 8 is a horizontal sectional view taken sub-
stantially on the plane indicated by the line 3—3.
of Fig. 1;

Fig, 4 is an end view of the keeper of Fig. 1;

" Fig, 5 is a view similar to Fig. 1, but showmg a
modified form of bit and keeper; and ‘

‘Flig. 6 is a sectiona] view taken substantially on’
the plane indicated by the line 6—6 of Fig, 5.

* The problem of so consfructing a factory bit
and holder as to be received in a conventional

~ mine bit socket having rectangular dimensions

slightly greater than one-half inch by one inch;

. 50°as to permit the optional alternative use of
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either the factory bit or a standard mine bit is
very complicated, and numerous attempts to
solve that problem  have’ failed of 'success.. A
prinecipal difficulty is that of providing sufficient
strength in the factory bit and holder to avoid

, breakage of either; while holding the dimensions

théreof small enough to fit the relatively small
block socket. It must be remémbered that in
cuttmg coal, hard impurities are often met which
may either break or rapidly abrade away any
parts of bits and holders projecting outwardly
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bevond the link, and may even ruin the link it-
self. The active point of the bit must be a con-
siderable distance away from any part of the
holder or link. I consider one and a half inches
to be a minimum necessary spacing of a hew
active point from the link, and that the pomt
should be disposed at least one .inch from any
part of the holder. Shocks, either lateral -or in
the plane of chain travel applied at the working
ends of the bit, exert a strong tendency to break
the bit or the holder right at the mouth of the
bit block socket. The available ¢ross section at
the mouth of the socket is so small that any ferm
of holder formed with a central socket or recess

in the holder will be robbed of strength at this 3

vital point by whatever part of its cross sectional
area is displaced by any part of the bit inside
the socket at or even near to the socket mouth.

But it is not possible to enlarge this bit block -

socket if ordinary mine ‘bits are to be optionally
usable.

In order to overcome these difficulties, I have
provided, in the shape of my bits and keepers and
in the manner of their association with the bit
black .socket and with -each other, a satisfactory
solution $0 the difficulties outlined.

JIn Fig. 1, Lhave illustrated.a bit block | formed
with .a .standard ‘bit ‘socket 1D adapted to receive
and .support -an ordinary mine bit, to be secured
therein by .set screw {1, as is.customary. My bit
2.is-mounted on-block | Wlth a-substantial portion
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of the :bit .received.in ‘the .socket 10 and at least

one.and a -half inches of its length projecting
therefrom, The lateral flat side 8 of .my bit en-
gages directly against the wall 9.of the socket.19.
The opposite -lateral flat side {2 of my bit bears
against .a wall {3 of an intermediate keeper-ele-
ment 3. The .opposite lateral wall .14 of the
keeper engages the side wall 15 .of the socket 19.
The end wall 6 of the keeper engages the end
wall 7 df ‘the sockét; while screw (I engages the
leadmg end wall 18 of the keeper. :

‘A pair of spaced indentations 19.and 19’ ate

formed in the leading edge {8 of the keeper.3. for
the purpose.of securing the keeper in the socket
£0 optionally at either of two. positions, whereby
the gage of the bit'2 mmay be optionally set, at.one
arnid-a half inches or one and seven-eighths inches
from’ the‘ block.
12 6f my bit'is the bottom or flaor of.an indenta-
tion outlined by substantially. perpendicular out-
standing projections or walls .13’ .and 13" .con-
forming in shape to the edge contour aof either
end portion of my bit.2. Thrust upon my bit-in
the plane of chain travel is.taken upon these walls
or “projections which cannot .shear off because
they are supported directly against the end walls
of 'the socket 10. "Side.thrust upen my bit in the
direction of the keeper is transmitted. hy com-
pression through the keeper directly.against lat-
eral’wall i5 of .the socket; and.side thrusts from
the opposite chrectlon are transmitted directly.by
the engagement of the lateral surface.8 of my.bjt
against the lateral .wall 9 of the block .socket.
The'block socket. side walls are, of course,. amply
stronor to resist breaking. outward}y

“The-lateral . thickness .of my bit 2 is greatest
at. its. midpoint, to.resist breakage, tapering . to-
ward its cutting ends.
of this taper lies in'the fact that, with the . wall 8
of . my bit.flatly engaged against the wall 9.of the
socket, the active cutting point. of my bit.is posi-
tioned out of line with the socket wall 9,.and.di-
rectly in. the central plane. of the socket, where it

Another distinet function-
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will cut in the track in which the socket was de=
signed to present the cutting point of an ordinary
mine bit, it being obvious that my bit is far less
in thickness than a standard mine bit shank.

My keeper eXtends slightly beyond the link
socket at 28. so that keeper wall 13 provides an
prmdly extended lateral support for my bit,
and in onder 1o provide @ similay extended sup-
port at the opposite side 6f my bit, I provide an ex-
tension of socket wall 9 beyond the link by weld-
ing alongside that wall a block 2{, whose face 22
‘provides an extension of the Wall 9 beyond the
soeket mouth alongside my bit 2.

The projections 43’:and 13’ are shaped to cor-
respond to the .contour of the received bif por-

itien, ineluding the notches 8, It will be perceived,

therefore, that the hit cannot he displaced from
its ‘position within the indentation. The keeper
3 .cannot be displaced from the bit block socket
because of the engagement of the nose of screw
{1 in one or the other of the indentations .19 or
19" on ‘the leading .edge of the keeper. Normally,
the indentation .19.is used, but if a “squeeze gon-
dition” arises, the kerf may be widened by shift-
ing the bit-and-keeper assembly .and engaging
the screw A1 in indentation 19’.

In further consideration of the limitations im~
posed, and the governing dimensions, it will read-
ily be apparent that in devising my 1mproved bit
and keeper I have contrived fo satisfy all the
exacting requirements ‘invelved. My bit 2 is of
a length to project one and a half inches.out-
wardly ‘beyond the ‘hlock socket, and to present
a sufficient depth of engagement of the side sur-
face. 8 within the socket t0 against socket wall 9,
the ‘length of my bit being more than twice its
width at. its midpoint. In order to.present active
cutting :point 7 properly for cutting, permitting
the notch 4 to.serve as a rake angle below my cut-
ting point,. I must.lean .the major axis of my bit
backward, which also .relieves -the end surface
23, whereby each corner .of my hit may be suc-
cessivély positioned for cutting, and may-in each
instance provide a front.rake and a rear relief.
ObVIOUSly ‘with g substantig] portion of my bit
recgived within ‘the socket, I must, in order to
lean my ‘bit rearwardly, provide that the body
width of .my .bit be substantially less vtha.nrthe
width of a side wall of the.socket .10, which is
slightly more than one inch .to . accommodate
standard mine bits.

Obvmusly 4180, in order. to.interpose my bit. be-
tween the wall'9 df the socket.and the bottom of
the indentation. in.the wall .13, my bit thickness
must " be very .substantially less .than . approxi-
mately one-half inch.which is the width of the
socket.

‘Those familiar with the art.will recognize the
prime desirability of my employment of keeper
3 interposed between . my bit. and.the socket wall
(5, "My bit:is. meshed with. the keeper, by which
T mean” that it is.partially embedded in an in-
dentation in the lateral surface of the keeper, said
indentation corforming in contour to the outline

5 of the embhedded, partion. of . the bhit, whereby the

bit is held against. movement with respect-to the
keeper. The'keeper, of - course, 'is, held ggainst
movement in the socket by . screw . (!-engaging
in one or the.other, of the indentations. 19 and 1.9"
in ‘the kegper. Yef I.can- very rapidly 1unloek-
the. keeper,.reverse-or:rreplace:the bit, and posi-
tively. relock . the.assembly, only -a, partial turn. of
the.screw.11 heing required. I could not.achieve
these .advantages. if ;I: attempted .to. suppoert; my
bit .without.the.keeper interposed.at.the:side..of
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the bit, or.without the screw -engaging the keéper.
IrI attempbed to socket my keeper-to place my
bit ihto a: centtal opening therethrough; the sat=
isfactory. fortation of such a:socket would be
extremely difficult if not impossible, and such a
Socket would.load up with coal dust which would
seriously. intérfere: with the ,setting. of  bits, -or
the socket-walls might mash in under:abrasion
tointerfere with changing the bit. :

If, instead of the single,.simply formed, and
rugged keeper I have devised, I should try to em-
bloy two. metal clamps. to: associate my bit with
the block socket, these clamps: would necessarily
be so thin and weak (in view of the space limita~
tions imposed by the standard. socket) ias. to be
unreliable.: Furthermore, it is h1ghly desirable
to use as few loose parts as possible.. L

‘Preferably, the keeper is formed w1th passages
as at 24, to:permit the discharge of coal dust from
the -indentation therein, and alsc to allow: for
burrs forming at the cutting points during active
wear thereof, . ‘ ‘ : ;
- The block 21 ‘welded at the: side of the bit
socket in block 1, obviously will not interfere with
the use of ordinary .one-half inch by one inch
shanked standard mine bits, when: desired.  The
block 21 and the outwardly extended portion of
the keeper 8- have:their extremities; disposed at
least. one inch from the active cutting point of
my bit, so that there is little possibility of injury
t0: these elements from coring, or in case a sub-
stantial portion.of the extended end of the bit
is abraded away rapidly against rock.

The walls of the indentation in my keeper.are
of - substantially less dimension than the thick-
ness. of my -bit, as is clear from a consideration
of Fig. 3. This arrangement js desirable in order
to prevent dirt accumulation, and a very slight
projection ' of these walls 18’ and 13"’ is suffi-
cient, in coordination with the socket walls; to
retain the bit in: opera,tlve position.

It will also be apparent that I may, W1th the
simple construction provided, accomplish the ex-
tremely desirable objective of permitting the user
a choice of several sizes 'of factory bits to per-
form the operations desired and indicated by the
user’s particular cutting conditions. The bit il-
lustrated, with its.relatively thin body and slender
plercing point is-ideal for easy cutting where
minimum. coal }d1s1ntegratlon is desired.. If the
user has hard impurities to cut, bits with heavier
body sections-and heavier. duty cutting points
could be.supplied, -the use of such bits requiring
merely an interchange of the keepers 3, thicker
bits requiring thinner keepers.

Bits of the character herein disclosed must be
as inexpensive as possible, The bit of Figs. 1 to
4 may be readily sheared from thin, diamond bar
stock, after which the four notches' 4 may be
easily .cut from it by four round punches. oper-
ating at a single stroke, Yet my bit, requiring
only two.or three ounces of steel, provides. four
successively. usable ‘ideal ‘cutting points, the
notches 4 properly meshing with the indentation
in .my keeper 3 regardless. of which cuttmg
point is placed in active position.”

Under the trying limitation of space imposed,
it will be seen that I do not rely, as often at-
tempted heretofore, upon the strength of a bit
holder, but rather upon the strength of my bit
itself and the strength of the side walls of the
bit block socket to which I directly transmit the
stresses encountered in cutting, it being . obvi-
ously impossible to break my simple keeper at
any point by shocks from any direction, since the
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forces:acting upon . it are a,lmost entirely coma
pressive.:

-~ As has been said, a b1t of rhombmdal face ele-
vation, such as. that illustrated in Pigs..1.t0:4,
produces the advantageous result-of throwing 'thé
active cutting point:substantially into the median
plane of the chain’; that is, intothe position which
would ‘be-occupied by the point .of a standard;
resharpenable shanked: bit. * But it is'not .essen-
tial-to the accomplishment .of :some ‘of ‘the im-
portant. objects.of my invention so.to:throw: the
active.cutting ‘point into that: position.” That is,
the advantages.inherent in: the: use ‘¢f 'a small,
plural-pointed, . replaceable . bit, - together with: :a
one=~piece . shanked.-holder so .constructed 'that
the bit may be:meshed with.one lateral surface
of the holder before. introducing the assembled
bit :and. ‘holder into’ the standard . socket of a
mining machine chain link .in:such a relation
that one lateral surface.of the bit is pressed, by
the holder; into engagement: with.a correspond=
ingly surfaced lateral wall of that socket; while
the -lateral. surface of the holder. opposite that
surface with which the bit is.meshed, is pressed
against the opposite lateral wall-of the link socket;
so-that lateral stresses‘applied ‘to:the active.point
of the bit in-one direction are directly resisted-
by the solid 'wall ‘of the link, while such stresses
impressed ‘in the opposite :direction are trans=
mitted purely compressively: through the holder
to the opposite side of the link, are so important
that they quite overbalance any apparent disad-
vantage in the location of the:cutting point in &
position offset.from the median plane of the link;:
It has.for so long been considered netessary, in
the mining machine ¢hain art, to locate the cut-
ting point midway between: parallel .planes con-
taining respectively the lateral boundaries of the
holder, that the thought of permiiting thecutting
point to lie outside that plane'is: quite startling.
But I -have found that: assemblies in which the
active cutting point of the bit does lie outside that
plane may be arranged- to operate quite: satis-
factorily, 'and that the advantages inherent. in
the concept above described completely: outweigh
any .‘disadvantages- arising from ‘the  unconven-
tional relationship between the cutting point:and
the -link:: One such assembly is ﬂlustra,ted in

_ Figs. b and 6.

In this connection, it is to be noted that the
lateral - dimension of the. link socket -is ‘stand=
ardly one half inch. -Any bit in standard use his
a cutting point which will produce'a kerf at least
one-eighth inch wide. Therefore; a bit of the
character illustrated in Figs. 5 and 6 and having
a thickness of %'’ or moré will-cut-at least par-
tially:in.the same:path which would be cut by a
bit standardly mounted;

-Referring more particularly to F1gs 5 and 6,
it will-be seen that I have illustrated: therein
the:same link block | with its socket 10 and set
screw. i1, “T'have illustrated 3 bit 30 of rectangu=
lar-cross section’and triangular 'side ‘elevation;

.. Tormed to prov1de alternatively usable cutting

points 81 and 32 at the intersection with the
leading cutting face 33 of trailing edges 34 and
35, respectively meeting the face 33 in equal

-angles. ‘It may here be noted that in this assem-

bly the elevational contour of the bit may be
alternatively triangular, as illustrated, or trape-
zoidal, without affecting the other elements of
the organization or the cooperation of the bit
therewith.

A bit holder or keeper 36 of substantially rec-
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tangular cross séction is shaped to provide a flat
surface or floor 37 adapted to receive and support
one lateral surface 48 of the bit 30; and the lat-
emal surface of $aid holdef 36 opposite’the surface
381 is adapted to éngage angd be supported by the
Iatera.l wall 15 of the'link socket 10, ’

" With the surface 48 of thé bit 30 in engage-
ment with the surface 31 of the holder, the bit-
and-holder assembly may be inserted im the
socket. 10; and, when so inseried, the lateral sur-
face A4 of the bit 30 is pressed against the lateral
walt 9°of the socket 10, and is supported theréby.

‘The surface 3T of the keeper 36 constitutes the
bottom or ficor of an indéntation outlined by sub-
stantially perpendicular outstanding projections
or walls 38, 39 and 43, conforming in shape to
the midsection. of the edse contour of the bit, 30.
It will.be readily apparent from sn’ éxdmination
of Fig. 5 that the bit 30 is meshed with the keeper
36 in the same sense in which the bit 2 is meshed
with the keeper'3, so that neither bit can be en-
gaged in the indentation of its keeper except by
relative movement. in a direction perpendicular
to the floor of its-.indentation.” When' the bit 30
is meshed with its keeper 36, its leading edge 33
Hes in flush abutment with the indentation wall
38, and its equiangularly reldted edges 34 and 35
lie respectively in flush abutment with the in-
dentation walls 39 and 40. The hit 30 is thus sol-
idly  supported, .between .the keeper surfice 37T
and socket wall 9, and bétween the indentation
wall 38 and indentation walls 39 and 40, against
any.possible movement with respect to the keeper
36. The keeper, in turn, is held against mdve-
ment within the socket 10.by the engagement of
the nose of .the set screw I in a socket 42 in the
leading edge of ;the shank of said keeper. The
socket 42 may, if desired, be composn:e like’ the
socket 19, 19" of the keepei 3.

Chviously, the bit 30 may be reversed to bring
the peint 32 into active position,.in which cadse,
the bit edge 35 will engage the indentation wall
39, while the. bit edge 34 will engagé the inden-
tation wall 48. As is clearly to.be seen in Fig.
5, .the indentation .in the .keeper .face includes
a parallel-walled exténsion 43 in which is disposed
the inactive .bit point, and which is equivalent
in fynction to the passages 24 of the embddiment
of my invention illustrated in Figs. I to4.~  ~

.7Fhe lateral extent of the walls is such that,
when -the bit-gnd-keeper assembly .is linserted
into the socket 10, said walls terminate short of
the socket .wall 9. .Of course, the combined
’ghlcknesc of the }recper and. bit is such as to pro-
duce, a.snug fit in the socket 10.

I cleum as.my invention:

1..In eombination with a cytter chain includ-
ing a link having a socket_adapted t6 receive and
support a standard rectanhgularly shanked rmne
bit, ai;keeper .having a side ‘received.in 'said
sqc,ket-.,and fitting one Iateral wall of said socket,
the side of said kéeper opposite said first-men-
tioned side  being .formed with an .indentation
hwmg a . wall inclined to said ﬁrst mentioned

side, and a, .blural pointed bit of rhomboxdal edgev

8

outline, one wall of said-bit definitig stich outline

fitting "in said’ indentation’ against said-inclined

indentation wall, and ‘s anguldrly related-wall of

said bit “fitting the opposite lateral wall of said
& socket, the mazximum-thickriess of said bit-bes
ing” 'substantially ore-half “the ~witlth of * said
socket,” whereby’ one "sharp angle 'of “the rhomi=
boidal outling of ‘said bit'is> located within: said
socket and substaztigily in cohtact with said last-
mentioned ‘socket wall ' while 'the other” ‘shidrp
angle theresf 1§ located olutside said Socket und
substantially in the median-axial plane of said
socket, the lateral outliie of the portion ‘of s'.‘ud
bit received within said indertatiof mcludmg at
least’ 6ne reéntraht section; and’ the  outline ‘bf
said indentation conformmg ‘to° sald lateral odt-
lme of said bit porti?on e

~2."THE comibination with a cutter: b1t having
four edtting points- deﬁmng the” corners or a
reétangle havmg a 'majoraxis and & ‘mmor’ axis,
of ‘& helder for said 'bit’ removably: secmed o 'a
mining machine cham block and enclosmg “drd
securing in place slibstantially the’ Whole of &did
blt’lyu’ig 6h’ oﬁle ‘side of said minor akisand Hold=
ing'the ma,jor axis of said bit mclmed OutWardIy
and reznw‘ardly with respect toa plane pérpén—
dicular to the’ line: of cham movement S

3. In ¢ombination with & mining machme cut-_
ter eHan” 1ncludmg 9" lifik ha,wng 8 socket;"a
plural pointed bit &and & keeper ‘dald keeper hav-
ing"a suifice generally pa1a11e1 Wwith-'the plane
of c¢hain movement and sald surface ‘bemg
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generatly pelpendxcular to such surface and’ éor-
respondmg n contour to'al ‘portion of thé outhne
ofsaid "Bit, said portion of said bit ’bemg enter-

#bie in 'said” mdentatlon ‘only by reIatwe move-
1ignt’ of §aid Bit-and keeper iti‘a directionsub-
stantially pazaﬂel to sald’ walls, "afid aid
4hd-keéeper” a:sSembiy having & portion stmult
ously enterable ifi gaitl ik Sodket With' Ore”sur-
face of ‘said’ Bit subsmntia‘ﬂy paralIel with s d
plang of’ ‘siid ¢hain movement engagmg 8 s‘uﬁ-
stutitidily” paraitel’ wall of '§aid socket, ‘with tHe
oﬁbome stitfaice of sdid bit énghgifig the' bottom
of “said fdentation; and with the" side '0f ‘said
keeper opposite the ﬁré mentxoned surface

35
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and A SCPEW threadedly mount‘ed’in
saxd hn‘k‘ and engaging said kéeper, whereby said
Bm and &eeper assemny is lockéd ift' said sockét
F‘RANK L FULKE
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