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11 Claims.

This invention relates to mining chains and
more particularly to a digging and gathering
chain especially designed for use with the vein-
attacking and disintegrating head of a con-
tinuous mining apparatus.

In continucus mining apparatus of a known
type, a mine vein-attacking and disintegrating
head serves to attack in succession a series of
relatively wide, vertical segments of coal or other
mineral for dislodging the latter in relatively
large fragments from a solid coal seam or mine
vein. The attacking and disintegrating head, as
is fully disclosed in the applications above re-
ferred to, includes a vertically swingable bar
structure providing guideways along which a
series of parallel disintegrating chains are guided
for circulation in vertical orbital paths, and these
chains carry disintegrating instruments which dig
into and rip or tear out the coal or other mineral
as the attacking and disintegrating head is fed in
& suitable manner with respect to the face of the
seam or vein. The present invention contem-
plates improvements over known types of disinte-
grating chains in that it embodies both digging
and gathering funections whereby the attacking
and disintegrating head may be fed to effect dis~
integration of the solid coal or other mineral and
to convey the dislodged coal or other mineral as
it is dislodged, in an extremely effective manner.
The disintegrating chain of the present invention
is of the type which embodies cross bars or con-
veyor flights pivotally connected by links, and
with the cross flights carrying digging instruments
or teeth and traveling over the top plate on the
attacking and disintegrating head, for dislodg-
ing the coal or other mineral and for conveying
the disintegrated coal or other minera] rearwardly
along the plate. The improved chain is extremely
compact and rugged in design, and may he op-
erated rapidly to tear away or dislodge the coal or
other mineral in relatively large fragments and
to convey the dislodged coal or other mineral
rapidly away from the face as it is dislodged,
thereby greatly expediting the mining operation.

An object of the present invention is to provide
an improved mining chain especially designed for
use with the attacking and disintegrating head of
& continuous mining apparatus. Anocther object
is to provide an improved digging and gathering
chain whereby coal or other mineral may be rap-
idly dislodged in relatively large fragments from
the solid and conveyed from the working face.
Still another object is to provide an improved dig-
ging and gathering chain for the vein-attacking
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apparatus. A further object is to provide an im-
proved disintegrating chain having transverse
conveyor flights pivotally connected by side links
with the conveyor flights carrying transverse rows
of digging teeth, and with the teeth on certain
flights staggered with respect to the teeth on
others thereby to provide for proper “lacing” of
the teeth to enable removal of a segment of coal
or other mineral of a width substantially greater
than the width of the bar structure on which the
chain is guided. A still further object is to pro-
vide an improved digging and gathering chain of
the endless flight type having toothed conveyor
fligshts of improved construction together with
improved pivoted link means for connecting the
conveyor flights together. Another object is to
brovide an improved hinge pin structure for a dig-
integrating chain. Vet another object is to pro-
vide an improved disintegrating and gathering
chain having novel features of  construction.
These and other objects and advantages of the
Invention will, however, hereinafter more fully ap-
pear as the description proceeds. :

In the accompanying drawings there is shown
for purposes of illustration one form which the
invention may assume in practice.

In these drawings:

Fig. 1is a plan view of a confinuous mining ap-
baratus, with the rearward portion broken away,
in which an illustrative form of the improved dis-
integrating and gathering chain is embodied.

Fig. 2 is a side elevational view of the mining
apparatus shown in Fig, 1.

Fig. 3 is an enlarged horizontal sectional view
taken substantially on the planes of line 3—3 of
Fig. 2. i

Fig. 4 is an enlarged view in central longitudi-~

nal vertical section taken substantially on line
4—4& of Fig. 1, lustrating the vein-attacking
and disintegrating head,
- Fig. 5 is a cross sectional view taken substan-
tially on the planes of line 5—5 of Fig, 4, illus~
trating structural details of the improved disin-
tegrating and gathering chain,

Fig. 6 iy an enlarged fragmentary plan view
of the disintegrating and gathering chain shown
in Figs. 4 and 5.

Fig. 7 is a fragmentary side elevational view
of the chain shown in Fig. 6. :

Fig, 8 is a cross sectional view taken substan-
tially on line 8—8 of Fig, 7.

Fig. 9 is an enlarged detail
view taken on line 9—39 of Fig. 6.

¥ig. 10 is an enlarged detail vertical sectional
view taken on line 1010 of Fig. 6.

vertical sectional
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Fig. 11 is a perspective view of one of the hinge
pins.

In this illustrative embodiment of the inven-
tion, the improved disintegrating and gathering
chain is shown incorporated in a continuous
mining apparatus of the type fully disclosed in
the Russell and Sibley applicaticns, Serial Nos.
102,995 and 102,998, filed on July &, 1948, owned
by the sssignze of the present invention. The
improved disintegrating and gathering chain is
also of a type which may be associated with con-
tinyous mining apparatus such as that disclosed
in an earlier filed application of Harold 7. Gilver,
Ser. No. 11,688, filed February 27, 1948, also
owned by the assignee of the presend invention,
and it will further be understood that the in-
vention may be embodied in various other types
of digging and disintegrating equipment.

The continuocus mining apparatus shown here-
in is generally designated { and includes a Mo~
bile base 2, desirably a crawler hase, having a
frame 3, and swivelly mounied on the base frame
at 4 to swing in horizontal planes with respect
to the base is a frame §. The swivelled frame 5
hag a forwardly projecting frame portion & pro-
jecting in advance of the base and providing hori-
zontal guideways on which a slidable frame 7T is
guided for rectilinear horizontal movement along
radial lines with respect to the swivel aXis 4.
Pivotally mounted at 8§ on the sliding frame to
swing in vertical planes with respect thereto is a
frame or bar structure § of a vein-atbacking and
disintegrating head, and the improved disinte-
grating and gathering chain generally designated
18 is guided for circulation in a vertical orbital
path above guidewsays on the frame structure 8.
The attacking and disintegrating head may be
-operated to dig into and tear loose large frag-
ments of the solid cosal or other mineral from the
coal seam or mine vein and the disintegrated ma-
terial is moved rearwardly by the top run of the
disintegrating chain and discharged onto a front
conveyor {1 which conveys the disintegrated ma-
terial rearwardly to discharge info a hopper 2

arranged coaxially with the swivel 4 and carried 4

by the base frame. A rear discharge conveyor
12 removes the disintegrated material from the
hopper and conveys the dizintegrated material
rearwardly of the apparatus to & suitable point
of delivery. A gathering device or shovel | 4 is
carried by the sliding frame 7 beneath the at-
tacking and disintegrating head, for cleaning up
the floor in advanee of the base and any loose ma-
terial on the floor may be dirzcted rearwardly
by the gathering device onto the front con-
veyor (1. .

As is fully disclosed in the above mentioned
Russel] and Sibley applications, hydraulic cylin-
der and piston devices 18, {8 mounted trans-
versely on the base are operatively connected .to
the frame 5 for swinging the attacking and dis-
integrating head horizontally about the swivel
axis & relative to the bass.  Hydraulic cylinder
and piston devices {1, {7 extending longitudinally
in parallelism on the swivelled frame 5 are oper-
atively connected to the sliding frame 7 for mov-
ing the attacking and. disintegrating head back
and forth along the frame guideways. Hydraulic
cylinder and piston devices {8 are connected be-
tween the sliding frame and the frame structure
2 for swinging the attacking and disintegrating
nead in vertical planes about the pivot 8. A hy-
draulic cylinder and pisten device {3 is provided
for tilting the gathering device {4. Since these
cylinder and viston devices and. the control
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valve means therefor are fully disclosed in the
above mentioned Russell and Sibley applications
further description thereof is herein unneces-
sary.

As is also disclosed in the Russell and Sibley
applications above referred to, ractors 24, 21 on
the swivelled frame 3 at the opposite sides of
the nopper 12, are connected by self-adjusting,
telescopic drive shaft connecticns 22 to longi-
tudinal shafts 23 (Fig. 3) suitably journaled in
gear housings 24 attached to the opposite sides
of the forward portion of the sliding frame 7.
Gears 25 fixed to these shalts mesh with gears 28
secured to parallel shafts likewise suitably jour-
naled in the gear housings. Secured to these
parallel shafts are worms (not shown) meshing
with worm wheels 27 which drive spur gears 28
meshing with spur gears 28 keyed to the oppo-
site ends of a transverse shaft 3§, arranged with
its axis in coincidence with the pivotsl axis 8
of the swingable frame structure 8. A pair of
chain drive sprockets 31 are keyed to the shaft
28 and engage and drive the disintegrating and
gathering chain 14, to effect circulation of the
Iatter about the guideways on the frame struc-
ture with its upper run moving rearwardly. Ar-
ranged on the shaft intermediate the chain
sprockets is a spacing sleeve 22. 'The swingable
frame or bar structure 9 includes top and boi-
tom plates 33 and 34 and carried at the outer
end of the frame structure is a guide roller 3§,
and the disintegrating chain is guided along
these plates and about the guiding roller. Bince
the driving means for the disintegrating chain
and bar structure are.fully disclosed in the Rus-
sell and Sibley applications further description
thereof is herein unnecessary.

Referring to the detail structure of the im-
proved distintegrating and gathering chain it will
be observed that transverse conveyor flighis or
cross bars &9 are pivobally connected together
near their outer ends by strap links &1, and the
flichts have lateral gibs 42 which are slidably
received in guideways 43 at the sides of the har
structure 8. The bar structure includes verti-
cal side plates 48 (Fig. 5) to which the top and
bottom plates 33 and 84 are secured, and guide
strips. 85 are fixed to the jinner sides of these
side plates to provide the guideways £&3%. The
transverse conveyor flights or €ross hars have
at their ends laterally spaced front lugs 48
formed with aligned openings 47 which receive
front hinge pins 48, and the rear ends of the
strap links 41 project between these lugs and
pivotally engage the hinge pins. The conveyor
flights also have pockets. 42 in their end por-
tions for receiving the teeth of the drive sprock-
ets, and the side walls of these pockeis have
aligned openings 58 for vecelving rear hinge pins
54 which traverse the pockets in parailelism with
the front hinge pins.” The strap links #i pro-

- ject at their front ends into the pockels and
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pivotally engage the rear hinge pins. - Set screws
59 threaded within openings 83 in the inner lugs
45 and inner pocket walls, project into apertures
%4 in the hinge pins for securing the latier
against axial displacement in the lug openings.
The hinge pins are longitudinally slotted at §5
at their inner ends en their exterior peripheries
end are formed at their outer ends with trans-
verse slots §8. When it is desired to remove
the hinge pins the set screws §2 may be turned
outwardly from the apertures 54 so that the pins
may. be driven out with the projecting ends of
the set screws passing through the slots 55. Upon’
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assembly the hinge pins may be inserted inwardly
and as they are inserted they may be turned by
a suitable instrument received in the end slots
5% to bring the longitudinal slots 55 inte aline-
ment with the projecting ends of the set SCrews,
and when the hinge ping are properly positioned
the set screws may be adjusted inwardly to bring
their inner ends into the apertures 54 to lock
the pins in position. The strap links &i have
cutward projections 58 with which the rear sur-
faces of the cross flights 40 abut at 59, to pro-
vide a stiff back chain structure, thereby avoid-
ing inward bending of the chain. The strap links
£ have pockets §9 opening through their bot-
tom surfaces and openings §i extend through
the outer surfaces of the links and communi-
cate with the pockets 68§ for discharging any
dirt collected in the link-pockets. The teeth of
the drive sprockets 3] project into the pockets
49 and 88 in the flights and strap links and en-
gage curved rearward surfaces 62 and 63 on the
strap links to effect driving of the chain. The
end portions of the cross fiights 48 are of gen-
erally inverted T-shape in cross section (Fig. 10)
while the intermediate portion is of channel
shape or inverted U-shape cross section (Fig,
-9, and the legs of the latter run close to the
top surface of the top plate of the head struc-
ture, to move the disintegrated material rear-
wardly along the top plate. The cross bhars or
fiights have at their outer surfaces laterally
spaced lugs 84 formed with longitudinal sockats
8% opening through the front and rear ends of
the lugs (Fig. 9). A double ended, reversible
digging bit or tooth 6% has a body formed by
relatively inclined portions 67 and 88 disposed
t an obtuse angle and terminating in disinge.-

jav}

rating or digging points 6% at the opposite ex.-
remities of the bit. The front faces of the dis-
ntegrating or digging points are protected by
hard facing material or hard metal inserts 14
for resisting wear. The cutter bit is reversible
end for end to present either digging point to
the work and either portion of the bit body is
receivable in the lug sockets, and sed serews 11,
threaded in top openings 72 in the lugs, are
adjustable info engagement with the inactive
bit portions received in the lug socksts for se~
curing the teeth in position on the cross flights
with the active digging points projecting for-
wardly and outwardly from the Jugs in the man-
ner shown. The bit supporting lugs are so ar-
ranged on different conveyor flishts that a de-
sired staggered relation of the bits on the chain
is provided. When one digging point of a bit
scomes dull the set screw 7f may be released
he bit be withdrawn from the lug socket;
i the bit may then be reversed end for eng
reinserfed in the lug socket and again se-
d in position by the set screw 7f. The plane
t faces of the active portions of the bits lie
with the forward plane surfaces 72 of
ugs and the latter are inclineg forwardly
4 outwardly at a substantial angle with rve-
pect to the front surfaces 73 of the flights to
rovide material receiving pockets 74 of sub-
tantial area intermediate the flights in advance
nd inwardly of the tooth-carrying-lugs.

The digging and gathering chain during use is
rapidly circulated about its guideways on the
swingable frame or bar structure 8 and cross
flights of the top run of the chain move rear-
wardly along the flat outer surface of the top
plate 83 to convey the disintegrated material
rearwardly as it is dislodged from the solid coal
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seam or mine vein, and the tips of the digging
teeth as the conveyor flights move rectilinearly
along the top plate lie substantially in a com-
mon transverse plane to provide what is known
as a “table top” arrangement of the teeth. The
digging teeth move in a curved path as they
bass around the roller 35 at the outer end of
the bar structure and then move rearwardly along
a rectilinear path so that as the chain is fed
into the coal or other minersl the latter is rapid-
ly dislodged in relatively large fragments in an
extremely efiicient manner. The cross flights and
the lugs and teeth are so arranged that substan-
tial spaces or pockets for disintegrated mate-
rial are provided between the flights, so that
large quantities, and even large lumps, of ma-
terial may be conveyed rearwardly along the
top plate.

As a result of this invention an improved
mining chain is provided which is rugged and
compact in design and which is extremely ef-
ficient in operation, By the provision of the
cross conveyor flishts which carry the transverse
rows of digging teeth the materia] ig effectively
dislodged in relatively large fragments and is
conveyed by the cross flivhts rearwardly away
from the working face. The novel structure of
the cross flights and the strap links and the novel
arrangement of the digging teeth on the cross
flights results in a digging and gathering chain
which is simple and rugged in design. By pivo-
tally connecting the tootheq conveyor flishts at
their outer ends to strap links and by driving
the chain by engagement of the sprocket testh
with the strap links, driving of the chain is
effected in an improved manner. The novel re-
lation of the crosg flights and strap links and
the associated hinge pins resulls in an improved
pivot structure between the eross flights. Other
advantages of the invention will be clearly ap-
parent to those skilled in the art,

While there is in the app’ication specifically
described one form which the invention may
assume in practice, it will be understood that
this form is shown for purposes of illustration
and that the invention may be modified and
embodied in various other forms without depart-

-ing from its spirit or the scope of the appended

claims.

What T claim as new
Letters Patent is:

1. A digging angd gathering chain of the end-
less fight type guideq for orbifa]l movement with
its top run movahie along a plane surface to con-

and desire to secure by

5 vey material therealong, comprising g series of

narrow, elongated, cross fights spaced apart lon-
gitudinally of the chain, each flight carrying a
transverse row of digging testh projecting from
the outer surfacs thereof including a series of
intermediate teeth ang laterally inclined end
teeth projecting laterally beyond the ends of the
flight, the teeth on each flight being staggered
with respect to the teeth of oppositely adjacent
flights, said flights each having lugs at its op-
posite ends projecting longitudinally of the chain

Irom one side thereof near the bottom of the

chain, said lugs pbroviding aligned apertures for
receiving a transverse hinge pin, one hinge pin
near each end of each flight, and strap links for
connecting said cross flights together with each
link pivotally conneeted to each cross flight and
pivotally engaging said hinge pins at the op-
posite ends of said flights, said lugs and said strap
links as said chain circulates orbifally moving
over the plane surface and serving to support
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2 flights with the lowsr surfaces of said flichts
»
3

ai
is

o>

rozed in adiacency to the bottoms of said lugs
@ strap links and to said plane surface.
2. A digging and gathering chain as set forth
in claim 1 wherein said cross flights near their
ends have pockets formed between said lugs for
receiving the teeth of drive sprockets with the
sprocket teeth drivingly engaging the rear ends
of said strap links to effect drive of said chain
only at its opposite sides at the ends of said cross
flights.

3. A digging and gathering chain as set forth
in claim 1 wherein said digging teeth are carried
by a spaced row of lugs which are secured to the

Al

%

3

r.

outer surfaces of said cress flights and project I

outwardly therefrom, said lugs having forward
plane surfaces which are inclined forwardly and
outwardly at a substantial angle with respect to
the front surfaces of said flights to provide pock-
ets of substantial area intsrmediate said flights
in advance of said tooih carrying lugs.

4. A digging and gathering chain as set forih
in claim 1 wherein said spaced lugs at the ends
of said flights extend forwardly from each end
portion of each flight with said strap links having
their rearward portions projecting rearwardly be-
tween said lugs and said pockets betwsen zai
lugs arranged rearwardly of each sirap link fo
expose the rear ends of the strap links for con-
tact with the sprocket teeth whereby the latter
may drivingly engage the rear ends of said strap
links.

5. A digging and gathering chain as set forth
in claim 4 wherein said strip links also have pock-
ets for receiving the teeth of the drive spro 3
with the sprocket teeth engaging the rearwar dly
facing surfaces of the front walls of said link-
nockets.

6. A digging and gathering chain of the end-
less fiight type guided for orbkital circulation
ahout a guide bar structure with the top run of
the chain movable along a plane surface to con-
vey material therealong, comprising a series of
narrow elongated conveyor flights spaced apart

longitudinally of the chain, each flisht carry- .

ing a transverse row of digging teeth with the
teeth on each flight being staggered with respect

10

30

40

to the teeth on oppositely adjacent flights, the )

outer teeth at the ends of said cross fiights being

inclined laterally beyond the ends of said fights 5

to permit complete disintegration of a segment
of solid material to provide an opening of a width
suficiently wide to receive the guide bar struec-
ture, each fight having at its ends articulated
‘connections with adjacent flights and each end
connection moving along the plane surface and
providing guiding supports for said cross flights
with the bottoms of said flights lying in close
adjacency to the bottoms of said end connections
and said plane surface, said end connections en-
gageable by the teeth of drive sprockets to effect
drive of the chain only at the sides thereof at the
ends of said cross flights.

7. A digging and gathering chain as set forth
in claim 6 wherein said end connections com-
prise spaced inner and outer lugs at the ends of
aach flight and carrying hinge pins for engage~

60

35

ment with strap links, and the lateraliy inclined
end teeth of said transverse row on each flight
inclined laterally beyond the outer sides of the
outer lugs beyond the sides of sald plane sur-
face.

3. A digging and gathering chain as set forth
in claim 7 wherein said outermost lugs ab the
ends of each flight are formed with lateral gibs
adapted for guided reception in lateral guideways
on said guide bar structure at the outer sides of
said plane surface.

9. A digging and gathering chain of the engd-
less flight type guided for orbital movement with
its top run moving along a plane surface 1o con-~
vey material therealong, comprising a series of
narrow, elongated, cross flights spaced apart
longitudinally of the chain, each flight carrying a
transverse row of digging teeth projecting from
the outer surface thereof, said flights having a
spaced row of projecting lugs by which said teeth
are carried, said lugs having forward plane sur-
faces which are inclined forwardly and outward-
1y at a substantial angle with respect to the front
surfaces of said flights to provide large maverial
receiving pockets of substantial area interimedi~
ate said flights in advance and inwardly of sald
tooth-carrying lugs, the teeth on the lugs of eack

924

15

fiight being staggered with respeet to the testh
of oppositely adjacent flights. ’

10. A digging and gathering chain as set fortd
in claim ¢ wherein the teeth have forward plans
faces which lie flush with said forward plan
surfaces of said lugs, and the digging poinis O
the teeth project outwardly beyond the ouLS
surfaces of said lugs. ’

11. A digging and gathering chain as ssi I
in claim 9 wherein the outer lugs at the end
said fiights are laterally inclined outward 1y
yond the ends of said flights to locate the 4
points of said teeth carried therehs :
bevond the outer sides of the plane surfate 0Ve
which the material is conveyed.
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