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UNITED STATES PATENT OFFICE 
2,66,005 

OSINTEGRATING AND GATHERNG CHAN 
Joseph F. Joy, Pittsburgia, Pa., assignor to Joy 
Manufacturing Company, Pittsburgh, Pa., a 
corporation of Pennsylvania, 

Application March 29, 1949, Serial No. 84,29 
(C. 262-33) 1. 1. Clains. 

1. 
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 continuous 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 nine 
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 
a 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 functions 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 crossfights 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 mineral rearwardly 
along the plate. The improved chain is extremely 
compact and rugged in design, and may be op 
elated 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 
a, continuous mining apparatus. Another 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 
and disintegrating head of a continuous mining 
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apparatus. A further object is to provide an in 
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 
fights 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 
wide an improved digging and gathering chain of 
the endless fight type having toothed conveyor 
flights of improved construction together With 
improved pivoted link means for connecting the 
conveyor fights together. Another object is to 
provide an improved hinge pin structure for a dis 
integrating chain. Yet another object is to pro 
vide an inproved 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. 1 is a plan view of a continuous mining ap 

paratus, 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. 

Fig. 4 is an enlarged view in central longitudi 
nal vertical section taken substantially on line 
i-8 of Fig. 1, illustrating 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 is 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 vertical sectional 
view taken online 9-9 of Fig. 6. 

rig. 10 is an enlarged detail vertical sectional 
view taken on line - of Fig. 6. 



2,676,005 
? 

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 applications, Serial Nos. 
102.995 and 102.996, filed on July 5, 1949, owned 
by the assignee of the present, invention. The 
improved disintegrating and gathering chain is 
also of a type which may be associated with con 
tinuous mining apparatus such as that disclosed 
in an earlier filed application of Harold F. Silver, 
Ser. No. 11,688, filed February 27, 1948, also 
OWned by the assignee of the present, invention, 
and it will further be understood that the in 
vention may be embodied in various other types 
of digging and disintegrating equipment. 
The continuous itaining apparatus shown here 

in is generally designated ; and includes a mo 
bile base 2, desirably a crawler base, having a 
frame 3, and SWively no inted on the base frame 
at 4 to SWing in horizontal plaines with respect 
to the base is a frame 5. The Swivelled frame 5 
has a forwardly projecting frane portion 8 pro 
jecting in advance of the base and providing hori 
ZOntal guideways on which a slidable frame 7 is 
guided for rectilinear horizontal novement along 
radial lines with respect to the swivel axis $. 
Pivotally mounted at 8 on the sliding frame to 
Swing in vertical planes with respect thereto is a 
frame or bar structure 9 of a vein-attacking and 
disintegrating head, and the improved disinte 
grating and gathering chain generally designated 
f is guided for circulation in a vertical orbital 
path above guideways on the frame structure 9. 
The attacking and disintegrating head may be 
Operated to dig into and tear loose large frag 
ments of the Solid coal or other rinineral from the 
Coal Sean Or nine Wein and the disintegrated ma 
terial is moved rearwardly by the top run of the 
disintegrating chain and discharged onto a front 
Conveyor Which conveys the disintegrated ma 
terial rearwardly to discharge into a hopper ?2 
arranged coaxially with the Swiye 4 and carried 
by the base frame. A rear discharge conveyor 
3 renoves the disintegrated material from the 
hopper and conveys the disintegrated material 
rearwardly of the apparatus to a suitable point 
of delivery. A gathering device or shovel 4 is 
carried by the sliding frame beneath the at 
tacking and disintegrating head, for cleaning up 
the foor in advance of the base and any loose ma 
terial on the floor may be directad rearwardly 
by the gathering device onto the front con 
veyor i. 
AS is fully disclosed in the above mentioned 

Russell and Sibley applications, hydraulic cylin 
der and piston devices 6, is mounted trans 
Weisely on the base are operatively connected to 
the frame 5 for Swinging the attacking and dis 
integrating head horizontally about the swive 
axis 4 relative to the base. Hydraulic cylinder 
and piston devices , it extending longitudinally 
in parallelism. On the swiveled frame 5 are oper 
atively connected to the sliding framed for mov 
ing the attacking and disintegrating head back 
and forth along the frame guideways. Hydraulic 
cylinder and piston devices 3 are connected be 
tween the sliding frame and the frame structure 
8 for SWinging the attacking and disintegrating 
head in vertical planes about the pivot 8. A hy 
draulic cylinder and piston device 3 is provided 
for tilting the gathering device 4. Since these 
cylinder and piston devices and the control 
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; pivotally engage the hinge pins. 

4. 
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 Sibey 

applications above referred to, motors 2, 21 on 
the SWivelled frame 5 at the opposite sides of 
the hopper 2, are connected by self-adjusting, 
telescopic drive shaft connections 22 to loingi 
tudinal shafts 23 (Fig. 3) suitably journaled in 
gear housings 24 attached to the opposite sides 
of the forward portion of the sliding fraine i. 
Gears 25 fixed to these shafts mesh with gears 25 
Secured to parallel shafts likewise Suitably jour 
naled in the gear housings. Secured to theS& 
parallel shafts are Worms (not shown) Iteshing 
with worm wheels 2, which drive Spui gears 28 
meshing With Spur gears 29 keyed to the oppo 
site ends of a transverse shaft 3, arranged with 
its axis in coincidence with the pivotal axis 3 
of the SWingable frame structure 3. A pair of 
chain drive sprockets 3 are keyed to the shaft 
33 and engage and drive the disintegrating and 
gathering chain , to effect circulation of the 
latter about the guideways on the fraine Struc 
ture with its upper run moving rearwardly. Ai 
ranged on the shaft intermediate the chain 
Sprockets is a spacing sleeve 32. The SWingable 
frane 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 35, 
and the disintegrating chain is guided along 
these plates and about the guiding roller. Since 
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 in 
proved distintegrating and gathering chain it will 
be observed that transverse conveyor flights o' 
cross bars 43 are pivotally connected together 
near their outer ends by strap links is, and the 
flights have lateral gibs 42 which are slidaiiy 
received in guideways 43 at the sides of the bai' 

The bar structure includes Verti 
cal side plates 44 (Fig. 5) to which the top and 
bottom plates 33 and 34 are secured, and guide 
strips. A5 are fixed to the inner sides of these 
side plates to provide the guideways $3. The 
transverse conveyor fights or croSS bars have 
at their ends laterally spaced front lugs 48 
formed with aligned openings which receive 
front hinge pins 48, and the rear ends af the 
strap links 3 project between these lugs and 

The conveyor 
flights also have pockets. A9 in their end poi'- 
tions for receiving the teeth of the drive sprock 
ets, and the side walls of these pockets have 
aligned openings 5 for receiving rear hinge pins 
5 which traverse the pockets in parallelistin with 
the front hinge pins. The strap links pro 
ject at their front ends into the pockets and 
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pivotally engage the rear hinge pins. Set screws 
52 threaded within openings 53 in the inner lugs 
46 and inner pocket walls, project into apertures 
54 in the hinge pins for securing the latter 
against axial displacement in the lug openings. 
The hinge pins are longitudinally slotted at 5 
at their inner ends on their exterior peripheries 
and are formed at their outer ends with trans 
verse slots 56. When it is desired to remove 
the hinge pins the set screws 52 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 
53 to bring the longitudinal slots 55 into aline 
rent with the projecting ends of the Set ScreWS, 
and when the hinge pins 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 it have 
outward projections 58 with which the real Sur 
faces of the cross fights A abut at 59, to pro 
vide a stiff back chain structure, thereby avoid 
ing inward bending of the chain. The strap links 
is have pockets S opening through their bot 
ton Surfaces and openingS 3 extend through 
the outer Surfaces of the links and communi 
cate with the pockets 66 for discharging any 
dirt collected in the link-pockets. The teeth of 
the drive sprockets 3 project into the pockets 
49 and 63 in the flights and strap links and en 
gage culved rearward Surfaces 62 and 63 on the 
strap links to effect driving of the chain. The 
end portions of the cross fightS are of gen 
erally inverted T-shape in Cross section (Fig. 10) 
While the intermediate portion is of channel 
shape or inverted J-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 bars or 
fights have at their outer surfaces laterally 
spaced lugs 6A formed with longitudinal Sockets 
55 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 
'elatively inclined portions 6 and 8 disposed 
t; an obtuse angle and terminating in disinte 

grating or digging points 69 at the opposite ex 
teinities of the bit. The front faces of the dis 
integrating or digging points are protected by 

8, 

hard facing material or hard metal inserts 3 
for resisting wear. The cutter bit is reversible 
and for end to present either digging point to 
the Work and either portion of the bit body is 
receivable in the lug Sockets, and Set, ScreWS , 
threaded in top openings 2 in the lugs, are 
a justable into engagement with the inactive 
hit, portions received in the lug sockets for Se 
3:ring the teeth in position on the croSS flights 
With the active digging points projecting for 
Wardly and outwardly from the lugs in the man 
her shown. The bit supporting lugs are so ar 
ranged on different conveyor flights that a de 
sired staggered relation of the bits on the chain 
is provided. When one digging point of a bit 
becomes dull the set screw may be released 
aid the bit be withdrawn from the lug Socket, 
aid the bit may then be reversed end for end 
and reinserted in the lug socket 2nd again se 
cured in position by the set screw . The plane 
front, faces of the active portions of the bits lie 
fish with the forward plane surfaces 2 of 
the ligs and the latter are inclined forwardly 

g outwardly at a substantial angle with ite 
et, to the front surfaces 3 of the flights to 

rovide material receiving pocketS is of Sub 
tantial area intermediate the flights in advance 
ind 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 9 and CrOSS 
fights of the top run of the chain move rear 
wardly along the flat outer surface of the top 
plate 33 to convey the disintegrated material 
rearwardly as it is dislodged from the Solid coal 
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6 
seam or mine vein, and the tips of the digging 
teeth as the conveyor fights 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 
paSs 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 mineral the latter is rapid 
ly dislodged in relatively large fragments in an 
extremely eficient 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 flights which carry the transverse 
rows of digging teeth the material is effectively 
dislodged in relatively large fragments and is 
conveyed by the cross flights rearwardly away 
from the Working face. The novel structure of 
the Cross fights 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 toothed conveyor flights at 
their outer ends to strap links and by driving 
the chain by engagement of the sprocket teeth 
With the strap links, driving of the chain is 
effected in an improved manner. The novel re 
lation of the cross flights and strap links and 
the associated hinge pins results in an improved 
pivot structure between the cross flights. Other 
advantages of the invention will be clearly ap 
parent to those skilled in the art. 
While there is in the application 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 I claim as new and desire to secure by Letters Patent is: 
l. A digging and gathering chain of the end. 

less fight type guided for orbital movement, with 
its top run movable along a plane surface to con 
vey material therealong, comprising a series of 
narrow, elongated, cross flights spaced apart; Ion 
gitudinally of the chain, each flight carrying a 
transverse row of digging teeth projecting from 
the outer surface thereof including a series of 
intermediate teeth and laterally inclined end 
teeth projecting laterally beyond the ends of the 
flight, the teeth on each fight being staggered 
with respect to the teeth of oppositely adjacent 
flights, said fights each having lugs at its op 
posite ends projecting longitudinally of the chain 
froii). One side thereof near the bottom of the 
chain, said lugs providing 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 connected to each cross flight and 
pivotally engaging said hinge pins at the op 
posite ends of Said fights, said lugs and said strap 
1inks as said chain circulates orbitally moving 
Over the plane surface and Serving to Support 
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aid fights with the lower surfaces of said flights 
is:osed in adjacency to the bottons of Said lugs 
Rind 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 
fights. 

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 
Outer Surfaces of said cross fights and project 
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 intermediate said flights 
in advance of Said tooth carrying lugs. 

4. A digging and gathering chain as set forth 
in claim 1 wherein said spaced lugs at the ends 
of Said flights extend forwardly from each end 

3. 

portion of each flight with said strap links having 
their rearward portions projecting rearwardly re 
tween said lugs and said pockets between said 
lugs arranged rearwardly of each strap link to 
expose the rear ends of the strap links for coin 
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 pook 
ets for receiving the teeth of the drive sp;'oe:ets 
With the Sprocket teeth engaging the rearyardly 
facing Surfaces of the front walls of Saisi linis 
pockets. 

6. A digging and gathering chain of the end 
leSS flight type guided for Orbital circulatio 
about a guide bar structure with the top run of 
the chain movable along a plane surface to coin 
Vey material therealong, comprising a series of 
harrow elongated conveyor fights spaced apart 
longitudinally of the chain, each flight carry 
ing a transverse row of digging teeth with the 
teeth on each flight being staggered with respect 
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to the teeth on oppositely adjacent flights, the 
Outer teeth at the ends of said cross fights being 
inclined laterally beyond the ends of said iiights 
to pain it complete disintegration of a segment, 
of solid material to provide an opening of a width 
Suficiently Wide to receive the guide bar struc 
ture, each fight having at its ends articulated 
coininections 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 fights lying in close 
adjacency to the bottons 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 con 
prise spaced inner and outer lugs at the ends of 
each fight and carrying hinge pins for engage 

6) 

3 
ment With strap links, and the laterally inclined 
end teeth of said transverse row on each flight 
inclined laterally beyond the outer sides of the 
Outer lugs beyond the sides of said plane sur 
face. 

8. A digging and gathering chain as set forth 
in claim 7 wherein said outermost lugs at 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 end 
leSS flight type guided for orbital movement with 
its top run moving along a plane Surface to con 
Wey 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 
iy at a Substantial angle with respect to the front 
Surfaces of Said flights to provide large Chaerial 
ireceiving pockets of Substantiai airea, intei"inedi 
ate said flights in advance and in Wardly of Said 
tooth-carrying lugs, the teeth of the lugs of each 
fight being staggered with respect to the teeth 
of oppositely adjacent fights. 

10. A digging and gathering cinaiti as Set forti 
in claim 9 wherein the teeth have forward glaig 
faces which lie flush with said forward plains 
surfaces of Said lugs, and the digging points of 
the teeth project outwardly beyond the outsi 
Surfaces of Said lugs. 

il. A digging and gathering chain as S 
in clain 9 wherein the outer lugs at the er 
said fights are laterally inclined otWair 
yond the ends of Said fights to locate th 
points of Said teeth carried therely 
beyond the outer sides of the plane Starface of ei 
which the material is conveyed. 
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