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UNITED STATES PATENT OFFICE.

EDMUND C. MORGAN, OF CHICAGO, ILLINOIS.

‘CUTTING-CHAIN FOR MINING-MACHINES.

Applieation filed Tfarch 8§, 1915.

To ullwhom it may concern:

Be it known that I, Eparuno -C. Morean,
a citizen -of the United States, residing at
Chicago, in the county of Cook -and State
of Illinois, have invented certain nmew and
useful Improvements in Cutting-Chains for
Mining-Machines, of which the following is
a specification. ' )

This invention relates to improvements in
cutting chains, and more particularly to-im-
provements in cutting -chains for mining
machines. :

The principal object of the invention ds
to provide a simple strong construction
which is effective and -efficient in operation.

ther objects of the invention will appear
hereinafter,.

In the accompanying drawing, Figure 1

118 a plan view of a portion of a:cutting chain

constiucted in accordance -with the prin-
ciples of miy invention; Fig. 2 is a side:ele-
vation of the same; Fig. 8 is a sectional view
taken on the line 83—38 of Fig. 1, and Fig. 4
is a sectional view illustrating the modified
forim of clamping construction. '

In cutting chains for mining machines it
is desirable that the chain parts should be
strong and substantial in construction, and
that they should be of such a construction
that the parts may be assembled and taken
apart with great facility because of the
heavy duty which is imposed upon them.
The cutting bits must also be easily accessi-
ble and removable.

In the present construction a cutting link
designated generally by the reference nu-
meral 5 is formed with perforated link pro-
jections 6, a laterally extending head 7 and
an opposite laterally extending guide por-
tion ‘8. The head portion 7 is separated
from the main or body portion of this link
by means of a neck 9, and the guiding pro-
jection 8 at the other side of the link is of
substantially the same width as the neck 9.
The head 7 is of substantially the same
thickness as the main body portion -of the

link, and extending inwardly from the outer .

end of the head portion is a bit -socket 10
which extends through the neck 9 to the
main body portion of the link 5,-and on one
side of the link is an aperture 11 which com-
municates with the inner end of the bit
socket. The bit sockets of adjacent lengths
are oppositely inclined in the link -so that

" the ends of adjacent sockets are nearest the

apposite sides and the apertures 11 of .adja-

Specification of Letters Patent.

Patented Dec.'16, 1919.
Serial No. 12,760.

cent lengths are on opposite sides of the links.

A bit 12 having a shank 13 is inserted in each

-one of the sockets and as the bit sockets of

adjacent lengths ave oppositely inclined the
bits will-extend on oppositesides of the chain,
as clearly shown in Figs. 2 and 3. By thus
staggering ‘the bits, they may be made to
cut a kerf which is slightly wider than the
chain itself and wider than a cutting head
or frame 14 by which the chain is support-
ed, thus permitting the chain to be inserted
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within the kerf, as illustrated by the dotted .

lines 15 in Fig. 3.

Hach bit is securely held in place by
means of a fastening device 16, and in order
to remove a bit from the socket it is neces-
sary only to loosen the fastening device and
to draw the bit from the socket. If the bit
tends to stick in the socket a suitable tool
can be inserted in the aperture 11 on one
side of the link and the bit wedged or driven
from the socket. Usually the inner extrem-
ity of the bit shank is formed with beveled
edges 17 to facilitate the insertion of a tool.

the cutter head 14 is formed with a
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groove 18 extending along the edge thereof .

and with a flanged edge 19 extending there-

from.- The guide portion 8 of each link 3
is formed with an over-hanging projection
20 which -extends over the flange and lies
in the groove 18. The guiding portion of
each link is also formed with an under-
hanging projection 21 which extends below
the flange 19 of the cutter head. The over-
hanging and under-hanging parts of guide
portion 8 fit the flange and groove of the
cutter head closely but permit the link to
be moved freely upon the cutter head. The
construction described would prevent the

movement of the cutter chain toward and:
from the cutter head .and would prevent the.

upward movement of the chain with respect
to-the cutter head but in order to bind tl

: ad but 1n order to bind the
chain against the downward movement with
respect to the cutter head a clamping strip
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22 is provided which is adjustably secured -

to the cutter head by means of a fastening
screw 23 and projects over the groove 18
above the over-hanging projection 20 of the
guide portion 8 of each Mnk. This holds

105

the cutter chain firmly in position in the -

guideway, preventing its dislodgment there-
irom but permitting the cutting -chain to
slide freely along the guideway.: i

In order to connect the cutting lengths a
connecting member 24 is provided which has

110
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a guide portion 8 which is preferably simi-

lar to the guide portion of the cutting
length. It is also formed with two prei-
erably integral pivot pins 25 extending In
the opposite direction from the guide por-
tion 8§ and adapted to be inserted through
the perforations of the link projections 6
of adjacent cutting lengths 5. The neck ?)
of each link forms a space 26 between the
link portions and the head 7 of each cutting
length into which the extremities of the
pivot pins 25 project but they do not project
far enough to engage the inner side of the
head 7. An outer link 27 is provided for
each connector member which is of substan-
tially the same length as the connector itself
and is provided with perforations through
which the pins 25 extend. In order to place
the outer link in proper position, in as-
sembling the chain, it must be inserted in
the spaces 26 of adjacent cutting lengths 5
before the pins 25 arc-inserted into the
spaces 26, After the outer link 27 is in place
the extremities of the pins 25 are inserted
through the perforations of the link 27 and
the connection between the cutting lengths
is complete. In order, however, to hold the
outer link 27 in position it is formed with
bosses 28 partially surrounding the aper-
tures at the ends, the inner sides of the
bosses being omitted to form seats 29 for
the ends of a spring 30. The pins 25 are
formed adjacent their extremities on the
insides thereof with notches 31 in which
the ends of the spring 30 are seated so that
when the spring is in place with its extremi-
ties in the notches 31 the outer link 27 is
held firmly in position. To remove the
spring 30 it is necessary only to insert a tool
between the spring and the outer Iink and
to pry the center of the spring upwardiy
whereupon the extremities of the spring will

become disengaged from thie notches 31 and:

the spring can be removed. It will be scen,
however, that even if the spring 30 is re-
moved there is but little tendency for the
chain to come apart, for the outer link 27
can be removed only when the connector
member 24 is withdrawn to such an extent
that the extremities of the pins 25 are clear
of the spaces 26, and this i3 not likely to
happen since the same guideway which
holds the guide portions of the cutting
lengths also holds the guide portions of the
connector link. When desived, however,
it is a simple matter to disconnect the con-
nector link, and the construction is simple
and strong and not likely to become daim-
aged. It will be seen that the ends of the
pivot pins 25 are protected by the heads 7
of the cutting lengths so that there is no
danger that the ends of the pins will become
battered or bent to such an extent that the
connector link cannot be easily removed.

Instead of a fastening screw 23, as shown -
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in Fig. 3, a headed bolt 32 may be employed
to securc the clamping strip 22 in place,
in which case it is desirable that the cutter
head 14 be formed with an upstanding
shoulder 38 slightly above the head ol the
bolt 32 to protect it from contact with the
sides of the kerf and thereby to prevent if
from becoming damaged.

In Figs. 1 and 8 a driving tooth for the
chain is represented by the broken outline
and a horizontal center line b in IFig. 1 is
referred to as the drive line of the tooth, and
the line ¢ in Fig. 8 is the transverse center
line of the tooth. The tooth may be con-
nected to a gear or any other suitable driv-
ing element (not shown). It is evident that
the drive line is intermediate the cutting bits
12 and the cutter head 14 and between the
bits and the guideway of the cutter head.
With this construction the guideway of the
cutter head and the center line of the cut-
ting bits are substantially in the same plane
or are in the same straight line when viewed
from the side as in Fig. 8, and therefore the
maximum and the most direct driving effect
is produced by the teeth of the driving
element. The cutter head is preferably
mounted to swing into the material to be cut
and the broken lines ¢ in Fig. 3 represent
the path of a kerf cut by the chain. Since
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the cutter head is substantially the same

width as the cutting chain a very thin deep
kerf can be cut.

It should be noted that the invention here-
inbefore described is particularly adapted
for loop chain core-cutting machines in
which the frame 14 is an open frame having
an unobstructed core-opening therethrough,
the direction of feed being along the path
indicated by the broken lines 4 in Fig. 3.
The line of drive indicated by the line ¢ in
Tig. 3 is in a transverse planc relatively to
the feeding path of travel of the chain cut-
ter. The cutters ave located at one edge of
the chain and the guiding mechanism at the
opposite edge of the chain, the guiding path
of travel being parallel to the path of travel
of the eutters and the cutter head, interlock-
ing guiding mechanism, the chain, and the
cutters being arranged in series in the direc-
tion of the feed, as shown in Fig. 3, so as to
effect the cutting of a narrow kerf in a loop
chain core-cutting machine.

In my copending application, Ser. No.

848,726, filed July 8, 1914, for cutter chains

for mining machines, I have covered broadly
cutting mechanism of the same general type
as that herein disclosed and also particu-
larly adapted for use in core-cutting mining
machines comprising cutting mechanism
having an unobstructed core-opening there-
through.

What I claim is:

1. A chain cutter adapted for loop chain
core cutting mining machines, said chain
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cutter ‘comprising a chain having a plane
of drive ezd:endmfr transversely of “the direc-

tion of feed and spaﬂed from the guiding
path of movement of said chain, said clmm»

comprising links, and -an mzeﬂnncrmw part

and an underhanging projection emendmo
from suid links back of the chain velative to
the feeding direction thereof.

2. In a chain cutter for mining machines,
the combination with links adapterl for a
Iine of drive in a plane extending trans-
versely -of the diréction of feed, of cutters
extending from the forward edoe of said
chain, an overhanging portion and an un-
derh‘momo pr0]ect10n extending rearwardly
from the rear edge of said clmn a cutber-
head having a ﬂwnge extending between said
overhanging portion and said underhang-
ing plO]ectlon, said cutter-head also h’wmcr
a groove for receiving the overhanging por-
tlon, and an ad]uswble device for conﬁmnfr
said overhanging portion to movement 110110
said -groove.

3. The combination with 2 cutting chain

having links arranged for a plane oi drive -

substantn‘lv at rlght angles to the direction
of feed, of ‘cutters extendnw from the for-
ward edoe of said chain,an ov verhan ging por-
tion and an underhanging progectlon ex-
tending rearwardly from the rear edge of
said frame, a cutter-head having a ‘hncre and
a:grooveio engage the unJerlnngmcr projec-
tion and the overhanging portion respec-
tively, and a chmpmo stlm to prevent the
disleeation of said ﬂ‘mge from said under-
hanging projection and to prevem the dis-
location of said overhanging portion from
said groove.

4. The combination with a cubter-head
having a groove and a pro]ecunfr flange, of
a cutfer chain adapted for a line of drive
in a plane substantially at right angles to
the divection of feed, an ovuh-mcrmo por-
tion extending rearwardly from “the rear
edege of said chain and seated in said groove,

San undmhf'nomo projection extending rear-

wardiy from “the rear edge of said chain and
dmyo%d beneath said ﬁ‘moe In & position
gmced from said over}wanomc projection,
and a clamping strip secur ed to said cutter-
head d and adpted to project over a portion of
said groove to hold said overhanging por-
tion ‘therein and hold said chain 1n ShdlﬂO‘
velation to said cutter-head and in alinement
thel ewith in feeding dlre(;tlon
. Tn a chain cutfer for mining m"{l 1nes,
the combination with a ch hain, 0: " cutters ex-
tending from the forward edge of smd
chain, guldmo deﬂces extendmo from the

rear edwe of said chain and es 031 having an.
mtelmedlﬁtn longitudinal groove and an ex-
tension with angular bends, 2 supporting
frame having a groove for receiving said ex-

tension and itselt having an extension Wlth‘

angular bends and ﬁtuno 1nuo said longitu- -

dmal grooves and a plate removably secured
to said frame for confining said extensions
from said ‘chain in the groove in-said. iframe

-to support said chain and said cutters in

alinement with said frame in the direction
of feed for:a line of drive of said chain in a
plane approximately at right angles to the
direction of feed.

6. In cutting mechanism for producing
curved kerfs in a mine wall, the combmwmn
with a plurality of cuttlno Links, of a plu-
rality of connecting hnks a phn ality of

guiding devices one connected to each of said
cu utmo Iinks to move therewith and one con-
neeted to each of said connecting links to
move therewith, and projecting rearwardly
from the chain formed by said links, cutting
bits connected to the front side of said cut-
ting links, and a guide frame connected to
the sa,ld omdmo “devices - to support said
chain for a cuttlno path of travel spaced
from gaid guiding devices and sabst(m tially
at right 'mOIes to the feedmg path of travel
of sald chain.

7. In a-chain cutter for mining m‘mhmm
the combination with a plurahty of cutter
holders each having perforated link p01txons
and a-head oepirmed from the line of drive,
and -each also having a prO]ectlon opposite

said head, of a plura hty of connecting links,-

and pins achpted to be inserted thr01wh the
perforations of said link portions to hold
said connecting links between said per-
forated link pmtlons, said heads having ex-
tensions-to protect the adjacent e‘{tlemlths
of said pins.

8. In a chain cutter for mining machines,
the combination with a chain h‘wmg a line
of'drive in a plane substantnlly at right an-
gles to the direction of feed, of cutter hold-
ers on the forward s 1fle of said chwln, a guid-
ing device on the rear side of said chain said
guiding CLQYiC( On“m ising. a lonrrltudlnﬂ
intermediate groove and an extension hav-
ing angular bond s, and a sunportnw frame
for said chain comprising an ‘extension into
said groove and means for receiving th'\ exX-
tension of said guiding device.

9. In a cutter chain of the class described,
the combination with cutting links cach
formed with perforated link engaging por-
tions and with a head separated therefrom
but having portions opposite the perfora-

tions, of a pmrah*v of co‘mec‘mno links hav-
- ing pins a

adapted to be inserted thlouorh the
}"erfow ated portions of the other Tink fro

the side opposite the head.thereof, and an
outer couhectmﬁ link  with. - perfora Llons

3
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through which the. pins-pass, less in width

than the distance between the head and per-
forated link portion whereby the link must

tremities of the ping are inserted hl our*h the
outer 11nk member. . '
- 10. In a cutting cham of the class de-

‘e placed in the said spaces before the ex-
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scribed, the combination with a plurality of
cutting links each formed with perforated
link engaging portions and a head separated
therefrom on one side by a neck forming a
space with portions of the head opposite the
perforations, a plurality of connector links
each having pins adapted to be insevted
through the perforations of the cutting
lengths and with notches at their ends on the
inside, an outer connecting link adapted to
be placed in spaces formed by the necks of
adjacent cutting lengths before the pins of
the connector member are inserted threugh
the perforations of the cutting length and
having a guide in the outer face therect, and
a resilient spring adapted to be inserted in
the notches at the ends of the pins and seated
and held in place by the guide of the outer
connector length for preventing the disloca-
tion of the link.

11. A chain cutter for mining machines,
comprising a link structure for driving en-
gagement, the plane of drive being at right
angles to the direction of feed, cufting
means at the forward side of said chain hav-
ing a cutting path of travel parallel to the
plane of drive, and guiding means at the
rear side of the chain spaced rearwardly
from the plane of drive, the cutting and
guiding means being in substantially the
same plane as the center line of the link
structure and in alinement with each other
in the direction of feed transversely to the
plane of drive, said guiding means being
no greater in thickness than the thickness of
the chain and located entively rearwardly of
the chain.

i2. A chain cutter for mining machines
having a central drive line in a plane trans-
verse of the direction of feed, cutting means
extending forwardly from said chain and
having a cutting path of travel parallel to
said central drive line, and guiding means
wholly on the rear side of said chain and
spaced in its entirety from such plane of
drive by being confined to a space no greater
in thickness than the thickness of said chain
and thereby leaving the Iateral surfaces of
said chain exposed, free and unobstructed.

13. A mining machine chain cutter for
producing cylindrically curved kerfs in a
mine wall, comprising flat links capable of
{ree feeding movement in a curved kerf, ad-
ditional links in planes at right angles to
said first-named links, cutting tools con-
nected to ome edge of said flat links and
capable of cutting cylindrically curved kerfs
for the passage of said flat Iinks and said
additional links in feeding direction, a cy-
lindrically curved supporting frame capable
of free movement along said cylindrically
curved kerf following said cutting tools and
said flat links and additional links, and in-
terlocking guiding connections between said
vertical links and said supporting frame ab

1,325,030

that side of the chain opposite the cutting
tools.

14. A mining machine chain cutter adapt-
ed for producing narrow curved kerfs in a
mine wall, said chain cutter comprising a
link structure provided with a line of drive
in a planc transverse to the feeding direc-
tion, cutting tools mounted on the forward
side of said link structure, a guide frame at
the rvear side of said link structure spaced
from said line of drive, and confined to a
space no greater in thickness than the thick-
ness of said link structure, and interlocking

connections between said link structure and

said guide frame and extending all along
the latter within the space no greater in
thickness than the thickness of said chain
for preventing the Hnk structure from mov-
ing away from said frame while being
guided along the latter for a cutting path of
rave]l parallel to the said line of drive.

15. In mechanism for producing narrow
curved kerfs in a mine wall, the combination
with a guide frame curved in cross-section in
the direction of feed, of a kerf chain cutter in
arcuate alinement with said guide frame in
the direction of arcuate feed, and interlock-
ing guiding connections between said guide
frame and the chain of said chain cutter
opposite the cutting edge of the latter and
confined to a space directly back of said
chain of a thickness determined by the lat-
eral surfaces of said chain.

16. In a chain cutter for mining machines,
the combination with a plurality of links,
of a guide frame, and interlocking guniding
connections between the links and said guide
frame confined to a space limited by the

xtended opposite surfaces of said links, said
links having a line of drive in a plane trans-
verse to the direction of the feed of said
chain cutter together with sald guide frame
and interlocking guiding connections.

17. A chain cutter having a cutting side
and a guiding side in alinement with each
other in feeding direction and comprising a
plurality of cutter links and intermediate
connecting links, and guiding mechanism
extending from the guiding side of the chain
and comprising extensions each having a
plurality of bends, said guiding mecha-
nism  being confined to a space between
planes extended from opposite surfaces of
said chain, leaving the lateral surfaces of
the chain exposed and unobstructed for free
passage along the kerf, ’

18. In cutting mechanism for core cutting
mining machines, the combination with a
chain having cutting tools extending from
the advance edge thereof, of a guide frame
spaced back from the rear edge of said chain,
interlocking counections comprising grooves
extending along the forward edge of said
frame and also comprising extensions from
the rear edge of said chain to it into sald
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grooves for confining said chain cutter to a
predetermined path of cutting travel par-
allel to the plane of drive located interme-
diate the cutting path of travel and said in-
terlocking connections, said interlocking
connections preventing said chain cutter
from being moved away from any portion
of said frame in feeding direction trans-
versely of the plane of drive.

19. A chain cutter for mining machines
comprising a plurality of alternate cutter
links, of a plurality of pairs of intermediate
links pivoted to said cutter links, T-shaped
heads extending from said cutter links and
forming recesses to receive the ends of the
outer intermediate links, and guiding mech-
anism_for that side of the chain opposite
the said heads, said guiding mechanism con-
fining the inner intermediate links to its po-
sition relatively to said cutter links.

20. In a chain cutter for mining machines,
the combination with a chain having a line
of drive in a plane extending tramsversely
of the direction of feed, of cutfer holders on
the forward side of said chain, guiding de-
vices connected to the other side of said
chain within a space between the planes of
the opposite surfaces of said chain having
such surfaces exposed and free to pass along
a narrow kerf, which surfaces are parallel
to the dirvection of feed, and a frame also
within the surfaces of such planes for re-
ceiving said guiding devices within the for-
ward edge of said frame and locking the
chain against movement away from said
frame and confining said guiding devices
to a traveling movement along the edge of
said chain parallel to said plane of drive.

21. In a chain cutter for mining machines,
the. combination with a chain having a line
of drive in a plane extending transversely
of the direction of feed, of means for hold-
ing cutters extending from the forward
edge of said chain, a supporting frame,
guiding devices extending from the rear
edge of said chain and fitting into the for-
ward edge of. said frame approximately
within planes extending through opposite
surfaces of said chain parallel to the direc-
tion of feed leaving such surfaces unob-
structed for freedom of passage along a
narrow kerf, and means on said frame for
locking said guiding devices to said frame
against movement away therefrom while
permitting guiding movement along the
same. :

22. Inachain cutter for mining machines,
the combination with a chain having a line
of drive in a plane substantially at right
angles to the direction of feed, of means for
recelving cutting tools at the forward edge
of said chain, guiding devices extending
from the rear edge of said chain, a frame
for receiving said guiding devices within a
space between planes extending through op-

S

posite surfaces of said chain and parallel

to the dirvection of feed leaving such op-
posite surfaces of said chain free and un-
obstructed, and a removable plate adapted
to be secured to said frame to hold said
guiding devices in interlocking engagement
with said frame. _

23. In a chain cutter for mining machines,
the combination with a chain having a line
of drive in a plane extending substantially
at right angles to the direction of feed, of
cutters carried by said chain to extend from
the forward edge thereof, guiding mecha-
nism comprising extensions secured to said
chain and confined to a space between planes
of the opposite surfaces of said chain leav-
ing the lateral surfaces of said chain free
and unobstructed, and a guide frame of a
thickness no greater than the thickness of
said chain between such opposite surfaces,
and having an interlocking groove for re-
ceiving said guiding mechanism and con-
fining movement thereof along said guide
irame but preventing movement of said
chain away from said frame in the direction
of feed or in the reverse direction.

24. In a chain cutter for mining machines,
the combination with a chain having a plane
of drive extending transversely of the di-
rection of feed, of cutters extending from
the forward edge of said chain, and guiding
mechanism for said chain comprising exten-
sions from the vear edge of said chain and a
guide frame having a groove extending
along the same at the forward edge thereof
and opening toward the feeding path of
travel of the chain to confine the chain to a
predetermined path of travel along said
guide frame and prevent movement of said
chain away from said guide frame in the di-
rection of feed or in the reverse direction,
said guiding mechanism including said
frame occupying a space no greater in thick-
ness than the thickness of said chain meas-
ured along a line parallel to said plane of
drive. :

- 25. The combination with a traveling cut-
ter chain, of cutting devices carried by the
forward edge of said chain, a support along
which said chain is adapted to travel trans-
versely of its direction of feed, means at
the forward edge of said support for guid-
ing the chain along such path of travel, and
mechanism connected between said chain
and said guiding means to lock the chain
against movement thereof from said sup-
port in the direction of feed or in the re-
verse direction, said guiding means and said
locking mechanism being located at the rear
of the chain and spaced from the plane of
drive which extends transversely of the di-
rection of feed.

26. In chain cutting mechanism for min-
ing machines, the combination with a plu-
rality of alternate cutter links, of a plurality
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of pairs of intermediate links pivotally con-
nected to said cutter links to constitute a
chain having a plane of drive substantially
at right angles to the direction of feed, T-
shaped heads extending from the forward
edge of said cutter links to form recesses for
receiving the ends of the forward links of
the pairs of intermediate links, spring clips
extending longitudinally of said forward
links to hold them in predetermined pivotal
connection with said cutter links, cutters
mounted in sockets extending through said
heads into said cutter links transversely to
the plane of drive, means for holding said
cutters rigidly connected to said heads, a
supporting frame in position to follow said
chain and said cutters in the direction of
feed, and interlocking guiding mechanism
between said cutter Iinks and said frame,

1,325,030

and algo between the rear links of the pairs 2

of intermediate links, and said frame for
guiding said chain transversely to the direc-
tion of feed to cause the cutters to follow
the path of travel parallel to the contour of
the forward edge of said frame, said frame

and inter-locking mechanism being in aline-

ment with a transverse section of said chain
in the direction of feed and between oppo-
site surfaces of said chain.

In testimony whereof T have signed my
name to this specification, in the presence
of two subscribing witnesses, on this 4th
day of March, A. D. 1915,

EDMUND C. MORGAN.
Witnesses:
Cmas. M. Nissex,
Cmas. H. Segar.
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