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The present application is a continuation of my

application Serial No. 219,709, filed July 18, 1938,

being identical therewith in. disclosure; and. this
-application is, as was my said application Serial
No. 219,709 a continuation in part of my applica-
tion Serial No. 23,017, filed May 23, 1935, for
Mining machine cutter chain . and method - of
making - elements thereof, now  Patent No.
2,156,725, issued May 2, 1939, and my application
Serial No. 23,592, filed May 27, 1935, for Mining

machine and elements thereof, now Patent No. -

2,156,726, issued May 2, 1939, This application is

primarily directed toward the particular cutter

bit disclosed in said patents and holding means

therefor ‘constituting an improvement over the

holding means disclosed in the said patents.

An object of the present invention is to provide

& bit for mining machine cutter chains which

shall be extremely inexpensive, as compared to

previously known bits, but which shall be of such

character as to provide improved eficiency, im-

proved facility of handling and changing, and

to provide two alternatively usable cutter points.

A further object of the invention is to provide &

workable holder for such bits, employing only

three pieces, yet providing for easy replacement

of the wearable piece that holds the bit. .

- Through experience with small multiple point-
- ed bits I have found that serious problems are
. involved in gripping such a small plece in cutting

position, due to the fact that when cutting in

hard impurities, any outward extension or pro-
Jection {rom the surface of the blocks is severely

abraded ‘away by hard material not removed by
the bit points .or sides closely adjacent. I am
“aware of structures in which rear surfaces of such
‘small ‘bits are supported
formed infegrally with the block, with a clamp

plece and: screw ahead of the bit to engage and

Jock "it, thus constituting a three piece holder. .

However such construction requires. replacement
of the expensive block itself when the bit sup-
porting portion becomes mutilated by coring. I
obviate this by providing a replaceable tool post
projecting outward from the link to support the
rear surface of the bit, said tool post being pro-
vided with a head which cooperates with an in-
clined flat surface on the bit block to clamp the
bit in cutting position, :

Further and more particular objects of the in-
vention will appear as the description proceeds.

To the accomplishment of the above and re-
lated objects, my invention may be embodied in
the form illustrated in the accompanying draw-
ing, attention being called to the fact, however,

that the drawing is illustrative only, and that
change may be made in the specific construction
illustrated and described, so long as the scope of

" - the appended claims is not violated.
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Fig. 1 is a bottom plan view ‘of ‘a mining ma-
chine chain link formed to accommodate my
tiovel bit holding means, and showing such means
in position to clamp my novel bit in place on the
link or block;

Fig. 2 is & fragmentary longitudinal section
takeri upon a plane parallel to the plane of Fig. 1;

Frig.3 is a side elevation of the bit of the present
invention; o _

Fig. 4 is a rear elevation thereof;

Fig. 5 is-an end view thereof; and .

Fig. 6 is a reduced ‘end elevation of the organi-
zation of Fig. 1, o

Referring ‘more particularly to the drawing, it

‘will be seen that I have illustrated a mining ma-

chine chain lnk indicated generally by the refer-
ence numersl 20. Said link comprises, as usual,
& head 2/, and is formed with a bore extending
from the outermost surface of the head 21 en-
tirely through the link, said bore in the illus-
trated embodiment consisting of an enlarged por-
tion 22 and & smaller portion 23.

The bore is formed, at its outermost portion,

" to provide an outwardly and forwardly sloping

flat surface 24 for & purpose later to be described.
The link block is preferably formed with a second

‘bore 2§ opening from the bore 22, at & point

- adjacent the shoulder formed between the por-
- ‘tions 22 and 13, through that wall of the biock

directly in a socket -
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which, in the working position of the block, is
directed downwardly.

The bit of the present application is indicated
generally by the reference numeral 28, and is
{llustrated in detail in Figs. 3, 4, and 5. Said bit
comprises a flat front wall 27, the contour of
which is a sharp-ended ellipee; and two identical
convex walls 28 and 28, the contours of which
are segments of convex circular figures. 7The
walls 28 and 29 merge into & transversely rounded
narrow edge 38 which, in structural effect, is sub-
stantially a line and which is so designated in
certain of the claims appended hereto; the walls
21 and 28 meet in a cutting curved edge $1; and
the walls 27 and 29 meet in a cutting curved edge
32, identical with the edge 31. The edges 31 and
32 meet; in the plane of the edge 38, in a sharp

‘cutting point 33 at one end, and in a sharp cut-

ting point 34 at the other end.

The shape of the completed bit: may, perhaps,
be best described as the shape of & segment of &
double convex disc. In this definition, the word
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“segment” is used in its restricted geometrical
sense, and refers to that portion of such double
convex disc which is defined between a portion
of the periphery of the disc and a subtending
plane thereof. In other words, the bit has the
shape of an element produced by cutting & double
convex disc upon a plane including a (preferably
minor) chord of said disc.

Obviously, while the bits may be made by so
cutting a double convex disc, they may be much
less exponsively manufactured in any one of sev-

eral different ways; fur histanee by the method

disclosed in my said co-pending application.

It will be readily seen that this bit element,
normally not over 21% inches in length and ap-
preximately Y& of an inch in major width, pro-
vides an extremely inexpensive mining machine
bit, double pointed, readily replaceable, and con-

10

15

taining so little material that it will he less .

expensive to replace it than to resharpen it.
It will also be seen, from the following dis~
closure, that in the present application I have
illustrated one extremely efficient, readily oper-
able, holding means for such a bit; the advan-

~ tages of which, when used in connection with the

.illustrated bit, will be readily apparent to any-

one familiar with the art to which the present
invention pertains.

4 clamping element, indicated generally by the.

reference numeral 35, for use with the bit of
the present application, comprises a shank 38
recelvable in the bore 22 and a head 37. Said
clamping element. 35 is formed in its forward
face with a recess 38 substantially conforming
to the shape of, and adapted snugly to receive,
a portion of the curved and convex walls of the
bit 26, From a consideration of Fig. 2, particu-
larly, it will readily be seen iliat, when 2 bit 2§
is engaged in sald recess 38, it will be snugly
held with its surface 27 in contact with the flat
surface 24 of the bore 22. It will also be seen

that, because of the particular shape of the bit:

and of the surfaces 24 and 38 between which said
bit is clamped, working forces impressed upon
the projecting cutter point 33 will have no tend-
ency to loosen the bit from its clamped. engage-
ment; but instead, will .tend to force the bit
more deeply into the pocket defined by the recess
38 and the cooperating fiat surface 24, .

The shank 3§ is formed on its forward face

with an inclined step 40 engageable by the end

of a set screw 42 threadedly received in & bore 44
formed in the bit block; and it will be apparent,
from & consideration of Flg. 2, that the set screw
42 tends, when turned down against the step
49, to urge the shank 36 inwardly of the bore 22.

Unaveidably, when & mining machine is used

in a coal mine, fine coal dust.finds its way into

‘the sockets of the bit-carrying blocks. With
devices of the prior art, it is not uncommon for
the sockets to become so solidly packed with coal
dust as to make it substantially, if not quite,
impossible to remove the bit holding means dis-
posed therein without actually drilnng the metal
aWay.

To overcome this difficulty, I provide a passage
whereby coal dust, which finds its way info the
socket 22, may find egress therefrom. - The ac-
tion of the mining machine is such that coal dust
will be shaken out, through & passage of the type
which I have provided, during operation of the
machine, so that it will never become packed in
the socket.

As has been stated, the bore in which the shank

3€ is received extends entirely through the bit
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block.. In order further to facilitate egress of
coal dust, however, I have provided the second
bore 25 which lesds downwardly from substan-
tially the junction of the portions 22 and 23 of
the primary bore, and opens through the down-
wardly-disposed wall of the bif block. In order
further to facilitate the passage of coal dust
through the block, however, I prefer to form the
shank 38 with a bore or passage 39 which leads
from & point adjacent the base of the recess 38
through the base of the shank 36 and so into the
bore 22. In practice, it is found that the coai
dust passes straight through the organization of
the p:esznt application and does not pack in the
holder socket,. )

Under extreme conditions, it is possiblc that,
in spite of the provision of the safeguards above
described, dirt might become packed in the block
socket, Under such circumstances, it will be clear
that the provision of the bore 2% adiacent the
base of the shank 36 would make it possible for
the operator to insert a tool through the bore 28
to engage the base of said shank 36 to pry the
holder 35 out of the bore.

‘In use, the bit 28 is placed in recess 38 of
clamping-element 88 and the two parts are in-
serted into the socket 22 with the face 27 of the
bit resting on the surface 2§ of the socket, Screw
42 is then forced down upon surface 48 of the
holder 35, and the holder 35 is thereby urged
inwardly, surface 21 of the bit sliding inwardly
on surface 24 of the socket 22 until the clamping
element and bit are firmly wedged into place.
Because of this wedging action of screw 42 on
element 3§, the shank of the element 35 may
lgosely fit the bore 22 and the bore and shank
need nof be accurafely machined.  As a conse-
auence, any distortions of the shank and socket
resulting from normal use do not interfere with
ready removal and replacement of the clamping
element and bit.

It will be noted that the inner tip of the bit

“(point 84 in Fig. 2) lies free from contact with
-the element 25, the block 26, and the screw 42.

Therefore any battering of the active tip of the
bit, arising from normal use, will not interfere.
with reversal of the bit to bring the previously

- unused tip of the bit into active position,
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- It will also be noted that resistance offered by
the work to passage of the bit tends to drive the
bit iInwardly along surface 24 of the block 26 and
concurrently to drive the eiement $5 inwardly
inte the block 28, thereby maintaining the bit
firmly in place at all times 36 as to avoid all chat-
tering of the bit and element 85 in the block.

I claim ss my invention:

1. As g new article of manufacture & cubter
bit comprising & metal plece having the shape
of & segment of s symmetrical double-convex
disc.

2. As a new article of manufacture, a cutter
bit formed with & continuous flat face termingt-
ing in cutting points at its opposite ends, said
bit further being formed with two sideg leading
from the lateral edges of said flat face and merg-
ing in an arc of & circle,

3. The combination with a cutter bit, of &

holder therefor comprising a block formed with
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& socket, and a clamping eclement comprising a
head and a shank, said shank being receivable in
said socket, a recess formed in said head and
conforming substantially to the contour of a por-
tion of the rear surface of said bit and adapted
sougly to recelve said portion and to hold a fist
front surface of sald bit against a fiat surface
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provided on said block, said shank being formed

with a dirt passage opening from said recess into

sald socket, ‘

4. The combination with & “cutter bit, of a
holder therefor comprising a block formed with
& socket therein disposed, in the working
Hion of the block, upon a substantially horizontal
axis, a clamping element comprising & head and
& shank, said shank being receivable in said
socket, a recess formed in said head and con-
forming substantially to the contour of a portion
of the rear of said bit and adapted snugly to re-
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stantially perpendicular to said screw axis and
engageable by sald screw for shifting the tool
post axially to wedge a front surface of the bit
against said abutment,

9. As & new article of manufacture, a cutter
bit formed with a flat front face outlining an
elongated ellipse defining a pair of opposite cut-
ting ends, and a pair of identical side surfaces
leading from the latera}l edges of said ellipse and
converging in a curving, blunted rear edge, con-

- forming to the arc of a circle,

cetve said portion and to hold a flat front sur- -

face of said bit against a flat surface provided
on said block, said shank being formed with a
dirt passage opening from said recess into said
socket, and said block being formed with s bore

wall of said block which, in the working position
of said block, faces downwardly. ' -

5. The combination with s cutter bit, of &
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. flat front face terminating

.10. In a mining machine chain, a bit block
formed with a socket defining an .outwardly in-
clined abutment surface, in combination, a cut-
ter bit formed with s substantially continuous
in cutting points at

. ] .+ s opposite ends, said bit further being formed.
intersecting said socket and opening through that

holder therefor comprising a block. formed with .

& Socket therein disposed, in the working position
of the block, upon a substantially horizontal axis,

8 clamping element comprising a, head and a |

shank, said shank being receivable in said socket,
& recess formed in said head and conforming sub-
stantially to the contour of a portion of the. rear
surface of said bit and adapted snugly to receive

sald portion and to hold & flat front surface of .

said bit against a flat surface provided on said

. such abutment surface to

block, said shank being formed with a dirt pas- .

sage opening from said recess through the base
of said shank, and said block being formed with
8 bore intersecting said socket adjacent the base
of said shank and opening through that wall of
sald block which, in the working position of said
block, faces downwardly. .

6. The combination with a cutter bit, of a .

holder therefor comprising a block formed with
. & socket, and a clamping element comprising a
head and a shank, said shank being receivable
in said-socket, a recess formed in said head and
conforming substantially to the contour of a por-

tion of the rear surface only of said bit and-

adapted snugly to receive said portion and to
hold a front surface of said bit against an abut-
ent surface provided on said block, sald shank
being formed with a dirt passage opening from
said recess into said socket. :

7. A mining’ machine chain link’ having a
socket, an immovable forwardly and outwardly
inclined abutment upstanding from the link and
‘In front of the mouth of satd jsocket, a tool post
with its inner end received in said socket and its
_ outer end protruding therefrom and having an
open-sided bit engaging seat formed on its front

side corresponding in contour with a rear sur-

face only of a plural pointed bit carried therein
and generally inclined inwardly and rearwardly
and extending into said socket, and a threaded
member engaging the forward surface of the in-
ner end of the tool post for shifting it axially of
sald socket to wedge a front surface of said bit
against said abutment, SR
8. In a mining chain link, a socket, an immov-
able abutment upstanding from the link in front
of said socket, a movable tool post in the socket
and upstanding therefrom, a bit having a curvi-
linear back side engaged against @ corresponding

open groove formed in the front side of the tool .
. post, and means including a screw threadedly
mounted in said lnk on an axis inclined to the
" axis of said socket and projectible into said socket
and an abutment surface on said tool post sub-
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with allochiral side surfaces leading respectively
from the lateral edges of said front face and
merging in an arc of a circle, and a brace for said
bit including a shank receivable in the socket of
such block and & head, said brace being formed
to provide a seat having allochiral side walls
merging in an arc of a circle and conforming
generally to the contour of a portion of the sur-
faces of said bit side surfaces intermediate said
cutting points, the perpendicular distance from
the arc of sald seat
being less at either end of sald seat than at its
midpoint when said shank is recelved in such
socket, whereby said seat wedges the flat face of
said bit against such surface. . |

11. In &' mining machine chain, a bit block
formed with a socket defining an outwardly in-
clined abutment surface, in combination, a cut-
ter bit formed with a substantfally continuous -
flat front face terminating in cutting. points at .
its opposite ends, said bit further being formed
with allochiral side surfaces leading respectively
from the lateral edges of said front face and
merging in an arc of a circle,
‘bit Including a shank recetvable in the socket of
such block and & head, said brace being formed
to provide a seat having ‘allochiral side walls
merging in an are of & circle and conforming gen-
erally to the con ur of a portion of the surface
of said bit side aces intermediate said cutting
points, the perpendicular distance from such -
abutment surface to the arc of said seat being
less ‘at either end of sald seat than at its mid-
point when said shank ig received inguch socket,
whereby said seat wedges the fiat face of said
bit against such surface, and means carried by
sald block and shiftable with respect thereto in
engagement with said shank to effect such wedg-

/ Ing action.
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'12. In a mining machine chain, a bit block -
formed with a socket and formed to provide a
rearwardly and cutwardly facing inclined surface
angularly related to the axis of said socket, a bit
having a cutting face terminating in oppositely

-cutting points- and adapted to bear

against sald surface, and a holder for said bit
having a shank receivable in said socket and
having g head projecting from said socket, said
/blt being ghaped with an arcuate edge lying in a
[platie normal to its cutting face and including
{ said points, and said holder being formed with &
seat conforming in contour with a portion of said
edge and embracing poriions of  the lateral walls
of said bit, said seat extending an appreciable
distance in both directions from the midpoint of
sald arcuate edge, whereby the perpendicular dis-

75 tance from said inclined surface to the said con-

and a brace for said
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forming portion of said seat is less at either end
of said seat than at said midpoint.

13. In g coal cutting mechanism, an organiza-
tion comprising & socketed ‘member, a small
plural pointed cutting tooth, a tooth supporting

post with its inner end -extending into the socket-

of said member and its outer end projecting

therefrom, said post having an open-sided bit- -

engaging seat recessed on its front face corre-
sponding in contour with a rear surface only of
said tooth and generally inclined inwardly and
rearwardly and extending into said socket, a
screw taking downwardly in said socketed mem-
ber with its end face extending into the socket of
said member to engage and step down upon-a
shoulder formed on the lower :front side of the
inner end of said post to thrust sald post inward-

ly of said socket upon the line of its longitudinal

-axis, together with an immovable forwardly and
outwardly inclined wedging surface formed on
sald socketed member at the front of the mouth
of said socket, overlying said screw and engaging
in a wedge lock manner the front face of said bit
coincidental with said inward thrust of said post.

14, Por use in a mining machine, a bit holder
- formed with a shank and a head, ‘and further
formed with a bit-receiving recess opening

through the front face of said head, and with a -

hole in said shank intersecting said recess and
obening through an external surface of said
shank. .
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shank and s head, and being further formed with -
a recess opening through the front face of said
head and generally inclined forwardly and out-
wardly, and with a hole in said shank intersect-
ing said recess and opening through an external
surface of said shank, said bit being received in
said recess with an inactive point projecting into -
said hole. .

16. For use in a mining machine, a bit holder
formed with s shank and a head, and further
formed with a bit-receiving recess opening
through a wall of said holder, and with a hole in
sald shank intersecting said recess and opening
through the inner end of said shank.

17. The combination with a ‘mining machine
chain bit block having a socket therein, of a
plural-pointed bit and a holder therefor, said
holder being formed with a shank receivable in
said socket, and with a head, said holder being
further formed with a recess opening through
the front face of said head and generally inclined
forwardly and outwardly, and with a hole in said
shank intersecting said recess and “opening

" through an external surface of said shank, a step
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formed on the forward surface of said shank and
comprising an outwardly and rearwardly inclined
plane, and a screw having a. flat nose threadedly
mounted in a bore in said block and flatly en-
gageable with sald step to urge said holder in-
wardly of sald socket, said step intersecting said

. hole and being disposed inwardly beyond the

15. In combination, a plural-pointed bit and a

holder therefor, said holder being formed with &

inner end of sald recess,
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