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CUTTER CHAN 

Leon E. Simmons, Claremont, N. H., assignor to 
Joy Manufacturing Company, a corporation of 
Pennsylvania. 

Application December 16, 1947, Serial No. 792,054 
(CI. 262-33) 3 Claims. 

This invention relates to kerf cutting means 
and more particularly to an improved cutter 
bar and cutter chain especially designed for use 
in a kerf cutting mining machine for cutting 
coal or similar materials in mines. 

In conventional cutter chains and cutter bars 
of the kind designed for use in coal cutting ma 
chines, the cutter bar usually has a guideway 
extending about its margin, in which the cut 
ter chain is guided for circulation in an Orbital 
path, and the cutter chain has bit-carrying 
blocks pivotally connected together by strap 
links, with the bases of the blocks and strap 
links provided with gibs which run in the bar 
guideway. The cutter chain is usually driven 
by a drive sprocket disposed within the orbit 
of the chain at One end of the bar, and Such 
sprocket usually has a single central roW of 
teeth which enter pockets in the block bases, 
resulting in a relatively long-pitch chain. The 
strap links are sometimes provided at their piv 
ots with projecting pivot portions which are 
received within bores in the block bases and 
which are held together by rivets. The bit 
carrying blocks have lateral lugs, some of which 
are centrally located and others of which are 
inclined laterally at different angles at opposite 
sides of the median line of the chain, and these 
lugs have openings normal to the path of travel 
of the chain for receiving the shanks of conven 
tional single pointed cutter bits held in place 
by conventional Set Screws on the lugs. By so 
arranging the block lugs at different inclina 
tions with respect to the median line of the 
chain, proper lacing or staggering of the bits 
is provided so that a kerf may be formed in 
the coal of a Width Sufficient to receive the cut 
ter bar as the latter is advanced into the coal. 
In Such known types of cutter chains and cut 
ter bars, the side bits of the bit lacing receive, 
during cutting, tremendous lateral thrusts 
Which tilt the chain laterally in one direction 
or the other, Sometimes causing springing or 
twisting of the strap links, and subjecting the 
rivets to Substantial shearing stresses. Also, 
the gibs at the bases of the blocks and strap 
linkS, due to their location at the bottom of 
the bar guideway, fail to provide adequate lat 
eral guiding support for the chain. 
The present invention contemplates improve 

InertS Over Such known types of cutter chains 
and cutter bars in that the bit-carrying blocks 
and strap links have lateral guide flanges spaced 
OutWardly from the inner surfaces of the bases 
of the blocks and strap links so that guide 
flanges travel about and are slidingly guided by 
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the outer peripheral edges of the cutter bar ex 
teriorly of the bar guideway. Also, there is pro 
vided a sliding guiding relationship between 
the bit-carrying blocks and the cutter bar about 
the margin of which the cutter chain is guid 
ed for circulation, in which a groove and a guide, 
each narrower than the width of the blocks, and 
one formed on the blocks and the other on the 
bar, coact to resist lateral thrustS. For ex 
ample, the bottom of the guideway of the cut 
ter bar may be provided with a relatively nar 
row channel or groove at its bottom surface, in 
which the lower portions of the bases of the bit 
blocks travel and are guided for receiving the 
lateral thrusts of the side bits of the chain. So 
that substantial stress loads are removed from 
the strap links and rivets. Further, the bit 
carrying blocks may be provided with end abut 
ments intermediate the strap links which en 
gage One another in end to end relation as the 
cutter chain travels along the straight Sides of the 
cutter bar to prevent undesirable bending back 
of the chain from a straight line while permit 
ting free outward bending of the chain. The 
cutter chain of the present invention may be 
driven by a double sprocket having parallel 
roWS of side teeth which project between the 
adjacent ends of the strap links at the sides of 
the bit blocks and engage the rear curved ends 
of the Strap links to drive the chain in its orbital 
path, resulting in a chain having a relatively 
Small pitch. Thus, substantial advantages over 
chains and bars of the known types referred to 
are attained. 
An object of the present invention is to pro 

vide improved kerf cutting means for cutting 
kerfs in coal or similar materials. A further 
object is to provide an improved cutter chain 
having improved guides for engaging the outer 
peripheral edges of the cutter bar exteriorly of 
the bar guideway. Still another object is to 
provide an improved cutter chain made up of 
pivotally connected bit-carrying blocks and 
strap links and having improved bar engaging 
guides on the blocks and links whereby im 
proved guiding of the chain is attained. Yet an 
other object is to provide an improved cutter 
chain and drive sprocket construction which 
enables a chain of Small pitch to be obtained. 
A still further object is to provide an improved 
Cutter chain and cutter bar construction hav 
ing novel arrangements and combinations of 
parts. These and other objects and advan 
tages of the invention will, however, hereinafter 
more fully appear. 

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

In these drawingS: 
Fig. 1 is a plan view of the outer portion of 

a cutter bar and cutter chain, constructed in 
accordance with a preferred illustrative em 
bodiment of the invention. 

Fig. 2 is a view in central longitudinal ver 
tical section taken substantially on line 2-2 
of Fig. 1, with a portion of the cutter bar shown 
in side elevation. 

Fig. 3 is an enlarged detail cross-sectional 
view taken substantially on line 3-3 of Fig. 1. 

Fig. 4 is a detail view, partially in horizon 
tal Section and partially in plan, and on a re 
duced scale, showing the cutter chain drive 
sprocket in driving relation with the cutter 
chain. 

Fig. 5 is an enlarged fragmentary central lon 
gitudinal sectional view through the cutter chain, 
with the cutter bar Onitted. 

Fig. 6 is an enlarged detail cross-sectional view 
taken on line 6-6 of Fig. 1. 

Fig. 7 is a perspective view of the inner side 
of one of the Strap links. 

Fig. 8 is a perspective view of one of the bit 
carrying blocks. 

Fig. 9 is a perspective view of the outer side of 
one of the strap links. 

Fig. 10 is a detail cross-sectional view similar 
to Fig. 6 but with parts in full, showing a modi 
fied construction. 

In this illustrative construction, as shown in 
the drawings, the cutter bar, which is adapted 
for association with a coal Cutting machine, is 
generally designated , and the endless cutter 
chain guided on the cutter bar is generally desig 
nated. 2. While the cutter chain and cutter bar 
disclosed are especially adapted for use in the 
cutting of coal, evidently, they may be used for 
other purposes and may be associated with ma 
chines other than coal mining machines. 
The cutter bar is herein of the narrow elon 

gated plane type having parallel Side edges 3 
and a curved tip end. 4, and comprises top and 
bottom plates 5, 5 which are maintained in par 
allel Spaced relation by longitudinal side bars 6, 
6, to which the plates 5 are rigidly secured as 
by welding or otherwise. Secured to the inner 
sides of the outer portion of the plates 5, 5 in 
termediate the Side bars 6 is a rectangular por 
tion 7 of an end plate 8 having an arcuate or 
Semi-circular outer surface 9. Arranged at the 
top and botton sides of the end plate 8 are 
semi-circular outer plates 10, f Origidly secured 
to the end plate, as by bolts . The inner sides 
of the outer plates ?o near their peripheral edges 
are Cut a Way to pl’OWide arcuate recesses 2 for 
receiving the inner flanges 3 of semi-circular 
wear strips 4 of angular cross section. The outer 
peripheral flanges 5 of the wear strips extend 
around the Outer Semi-circular edges of the plates 
0, as shown in Fig. 2. Straight wear strips f 6, 

Similar in CrOSS Section to the wear strips 4, are 
rigidly Secured along the inner surfaces of the 
bar plates 5 as by rivets fl. The arcuate wear 
strips f4 are secured to the plates O likewise by 
rivets. The outer flanges f8 of the wear strips 
6 engage the straight peripheral edges of the 

bar plates, 5 and join with the ends of the semi 
circular wear Strips 4. The plates 5, 5 and side 
bars 6 cooperate to provide straight guideways 
9 along the parallel sides of the cutter bar, and 

the plates 8 and 0 cooperate to provide a semi 
circular guideway 20 about the tip end of the 
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4 
bar and joining with the guideways 9. The 
parallel outer surfaces of the parallel side bars 
6 are longitudinally grooved at 2i to receive 
wear strips 22 which are secured to the bal's 6 
as by welding. The wear strips 22 are generally 
U-shaped in cross section and provide relatively 
narrow longitudinal channels or grooves 23 which 
extend along the bottoms of the guideways 9. 
The curved end of the plate 6 has a curved chan 
nel or groove 24 of the same croSS Section as the 
channel 23 and extending arcuately about the 
outer surface 4 of the bar along the bottom of 
the curved guideway 20 and joining with the 
channels. 23. 
The cutter chain 2 comprises a Series of bit 

carrying blocks. 30 pivotally connected together 
by strap links 3?. The blocks have lateral lugs 
32 formed with openings 33 normal to the path 
of travel of the chain and terminating at their 
bottoms within the solid bases of the blocks, and 
these openings receive the shanks 34 of conven 
tional single pointed cutter bits 35. The open 
ings 33 are preferably formed by broaching, and 
communicate at their inner ends within the blocks 
with transverse openings 36, Similarly prefer - 
ably formed by broaching and opening outward 7 
through the sides of the Solid block bases. Con 
ventional set screws 37, threaded within open 
ings 38 in the lugs, engage the forward edges (f 
the bit Shanks to Secure the cutter bits on that 
lugs. Certain of the lugs on different blocks at 2 
centrally disposed while others are relatively an - 
gularly disposed with respect to the median ling 
of the chain to provide proper lacing or stagger 
ing of the bits, as Shown in dotted lines in Fig. 2, 
to enable the cutting of a kerf in the coal of 
a Width Sufficient to receive the bar as the bar 
is advanced into the kerf. The blocks have cen 
trally located front and rearward end abutments 
39 which engage Similar end abutments on ad 
jacent blocks to prevent the chain from bending 
inWardly back from a straight line as it travels 
along the straight sides of the cutter bar while 
permitting free bending of the chain outwardly 
as it passes about the curved end of the bar 
and about the drive sprocket. Projecting laterally 
from the opposite sides of the rearward portions 
of the lugs are guide flanges 49 having inner 
guiding Surfaces 4f which engage the outer pe 
ripheral edges of the cutter bar exteriorly of 
the bar guideway. The bases of the blocks project 
at 42 inwardly of the bases of the strap links 
and are received in the channels or grooves 23, 
24. Each block-base has parallel transverse bores 
43 in which cylindrical wear bushings or sleeves 
44 are tightly fitted. The strap links 3 are 
arranged in pairs at opposite sides of the block 
bases and have circular bearing portions 45 at 
their inner sides, which are received in the bores 
of the bearing bushings or sleeves 44. A bearing 
portion at One end of each strap link has a re 
duced circular projection 46, while the other bear 
ing portion of each link has a circular bore 47, 
and the bores 47 of a pair of links, when in 
assembled relation, receive the projections, 46 to 
provide an interlock between the strap links. The 
bearing portions of the strap links are formed 
With aligned openings which receive rivets 48 
which hold the strap links together in pairs. The 
circular projections 46 fitted in the bores 47 of 
the Strap links to provide the interlock between 
the Strap links provide a rigid construction for 
absorbing certain lateral stress loads, thereby to 
remove Substantial Shearing stresses from the 
rivets 48, as later explained. Projecting laterally 
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from the tops of the rearward portions of the 
strap links and extending rearwardly of the front 
ends of the trailing block lugs are guide flanges 
49 having inner guiding surfaces 50 which en 
gage the outer peripheral edges of the cutter bar 
exteriorly of the bar guideway, and which co 
operate with the guide flanges 40 on the blocks in 
the guiding of the chain about the margin of the 
bar. A transverse vertical plane, which includes 
the axis of the front pivot of each block, cuts 
through the guide flanges of a pair of strap links. 
The side bits of the bit lacing receive tremendous 
inward thrusts during the cutting operation, and 
a portion of such thrusts is received by the block 
bases 42 engaging the side walls of the channels 
or grooves 23 and 24. The rear end abutinents 
39 of the blocks project rearwardly a short dis 
tance from the rear Surfaces of the guide flanges 
40, as clearly shown in Fig. 8. As shown in Fig. 6, 
the inner surfaces of the block-bases 42 are Spaced 
a small distance from the bottoms of the channels 
23, 24 so that the entire inward thrust of the 
chain is absorbed by the lateral guide flanges 40 
and 49 which engage the outer peripheral edges of 
the bar. The bottom surfaces of the bases of the 
blocks are curved at 5f to provide adequate clear 
ance as the blocks pass about the curved outer 
end of the bar. In the modification shown in Fig. 
10, the lateral guide flanges 40 and 49 are omitted 
so that the entire inward thrust of the chain is 
absorbed by the bases of the strap links 3' en 
gaging the bottom of the bar guideway and the 
inner surfaces 52 of the blocks 32' engaging the 
bottom surfaces 53 of the guide channels. The 
outer side surfaces 54 of the strap links 3 engage 
the inner side surfaces 55 of the wear strips 4 
and 6, and the bases of the strap links are 
formed with lateral gibs 56 which run in side 
grooves 57 of the bar guideway inwardly of the 
inner edges 58 of the wear strips, as shown in 
Fig. 6. 
The chain is driven by a double sprocket 60 

(see Fig. 4) having parallel side rows of teeth 
6 which project between the adjacent ends of 
the strap links 3 at the opposite sides of the g 
solid block-bases inwardly of the guide flanges 
40, and these teeth engage the curved rear ends 
62 of the strap links. By the provision of the in 
proved cutter chain structure above described, 
and by driving the cutter chain by engagement 
of the sprocket teeth with the ends of the strap 
links, a chain with a relatively Small pitch is at 
tained. 
As a result of this invention, an improved kerf 

cutting means is provided whereby the cutting 
of coal or similar material is effected in an in 
proved manner. By the provision of the im 
proved cutter chain structure and the cutter bar, 
the cutter chain is guided about the margin of 
the bar in an improved manner. The Supple 
mental narrow guide channel extending along 
the bottom of the bar guideway receives a por 
tion of the lateral loads of the cutter chain So 
that Substantial Stress loads are removed from 
the strap links, thereby preventing transmission 
of Substantial shearing stresses to the rivets. By 
the provision of the guide flanges on both the bit 
carrying blocks and the strap links which engage 
the outer peripheral edges of the cutter bar ex 
teriorly of the bar guideway, improved guiding of 
the chain is afforded. The double chain drive 
sprocket having parallel side rows of teeth which 
straddle the chain blocks and engage the rear 
ends of the strap links substantially reduce the 
pitch of the chain. These and other advantages 
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6 
of the invention will be clearly apparent to those 
skilled in the art. 
While there is in this application specifically 

described one form which the invention may as 
Sunne 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 departing from 
its Spirit or the Scope of the appended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A cutter chain comprising a series of bit 

carrying blocks and Strap links pivotally connect 
ing Said blocks together, means for pivotally con 
necting said strap links to the end portions of the 
bases of said blocks, said links disposed at the 
outer sides of said block bases, said blocks each 
having a centrally located lateral bit-carrying 
lug, the base of each block having integral end 
projections extending forwardly and rearwardly 
of Said lug longitudinally between pairs of Said 
Strap links and providing end abutment surfaces 
engageable With Similar end abutment surfaces 
of adjacent blocks to prevent inward bending of 
the chain from a straight line while permitting 
free outward bending of the chain, and lateral 
guide flanges having inner transverse guiding sur 
faces and projecting from the sides of the lug of 
each block outwardly beyond the outer portions 
of Said strap links, said flanges extending rear 
Wardly of Said lug and in part formed integral 
with a rear end projection, said rear end projec 
tion of each block extending a slight distance 
rearwardly of the rear Surfaces of Said guide 
flanges between the Outer Sides of the latter and 
the inner side surfaces of said strap links, the 
front surfaces of Said guide flanges being dis 
posed a substantial distance rearwardly of a 
point disposed longitudinally midway between 
the ends of the block. 

2. An endless cutter chain comprising a series 
of chain blocks disposed in close adjacency in 
Substantially end to end abutting contact and 
pivotally connected together by strap links dis 
posed at their outer sides, pivotal connections 
between said links and the opposite end portions 
of the bases of Said blocks and providing a pair 
of pivotal axes on each block-base, said blocks 
having lateral bit-carrying lugs formed with said 
guide flanges along their rearward portions with 
said flanges projecting rearwardly of said lugs, 
the front Surfaces of Said flanges located a Sub 
stantial distance rearwardly of a point longi 
tudinally midway between the ends of the block, 
and said strap links having similar side guide 
flanges projecting rear Wardly of the forward ends 
of Said block lugs and so arranged with respect 
to each block that a transverse vertical plane 
which includes the front pivot axis of the pivotal 
connection of each block with its strap links, 
cuts through the guide flanges of a pair of strap 
links, Said lug and strap link flanges having 
inner guiding surfaces and cooperating in the 
guiding of the chain. 

3. An endless cutter chain comprising a series 
of chain blocks each having a lateral bit-carry 
ing lug and guide flanges projecting laterally from 
the sides of each lug and rearwardly from the 
rear Surface of Said lug with the front surfaces 
of Said guide flanges located a substantial dis 
tance rear Wardly of a point disposed longitudi 
nally midway between the ends of said blocks, 
and a pair of strap links pivotally connected to 
the rearward portion of the base of the block, 
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each link having a lateral guide flange located 
rearwardly of the block and disposed rearwardly 
of and in close adjacency to said block guide 
flanges, and said link flanges cooperating with 
said block flanges in the guiding of the chain. 

LEON E. SIMMONS. 
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