


O 

20 

30 

40 

45 

50 

Patented Jan. 26, 1937 

UNITED STATES 

2,068,985 

PATENT OFFICE 
2,068,985 

CUTTER MECHANISM 

Robert E. Jeffrey, Columbus, Ohio, assignor to 
The Jeffrey Manufacturing Company, a corpo 
ration of Ohio 

Application May 10, 1935, Serial No. 20,825 
Ira Great Britain August 27, 1934 

12 Claimis. 

One object of the invention is to provide a 
Cutter bar for a kerf-cutting mining machine, 
Which cutter bar is of extremely simple and 
rugged COinStruction, built up or fabricated from 
Steel plates by a process of welding. 
Another object of the invention is to provide 

a new cutter chain and cutter bar which provide 
a maximum bearing surface therebetween ad 
jacent the free or head end of Said cutter bar 
Where the cutter chain changes its direction of 
travel. 

Other objects of the invention will appear 
hereinafter, the novel features and combinations 
being Set forth in the appended claims. 
In the accompanying drawing, 
Fig. 1 is a plan View of a niining machine in 

cluding the cutter mechanism comprising my 
invention; 

Fig. 2 is a lateral elevational Sectional view on 
the line 2-2 of Fig. 1; 

Fig. 3 is a longitudinal elevational Sectional 
View on the line 3-3 of Fig. 1; 

Fig. 4 is a Sectional view of a detail taken on 
the line 4-4 of Fig. 1; 

Fig. 5 is an enlarged detail plan view showing 
the head end of the cutter bar and cutter chain 
With the cutter bar top plate removed and the 
cutter chain cut short; and 

Fig. 6 is a sectional view on the line 6-6 of 
Fig. 1. 

Referring to Fig. 1 of the drawing, there is 
seen a mining nachine, particularly of the type 
adapted for cutting kerfs in a coal mine, COIn 
prising a body portion which carries a motor 
A and has a head section 2. Adjacent the 
rear portion of the body is there is provided 
complete control mechanisms including a pair of 
winding drums to which are attached draft ca 
bles 3 for conveying the machine about a mine 
room and performing various kerf-cutting op 
erations. Said mining machine Inay in general 
follow the form disclosed in full detail in the 
application of Robert K. Jeffrey and Lewis E. 
Mitchell for a Mining machine, Serial No. 716,160, 
filed March 17, 1934. 

Projecting forwardly from the head section 2 
of the machine is a post 4 adapted to support 
a cutter bar 5 in Sliding relation. The cutter 
bar 5 is provided with a circumferential groove 
or track 6 within which is adapted to travel a 
continuous cutter chain 7 formed of alternate 
bit carrying links 8 and connecting links 19 
pivotally connected by pins 8. Appropriate 
cutter bits 2) are carried by the bit carrying links 
8. It is obvious that as the cutter chain 
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progresses around the cutter bar 5 it may be 
directed to cut a kerf in a mine room in a man 
ner described in complete detail in the afore 
mentioned application. 

Attention is particularly directed to Figs. 2, 
3, and 4 of the drawing which illustrate the im 
portant construction of the cutter bar of my in 
vention. This cutter bar is preferably built up 
or fabricated from steel plates, such as rolled 
plates, most of which are of simple and standard 
form, which are integrally connected as by weld 
ing, and preferably by electric welding, to form 
a rigid and thus a strong, but light weight con 
struction. 
The mining machine illustrated in Fig. 1 is of 

the "ShortWall” type with the feed rope 3 reeved 
around the pulley 2 and the retarding rope 3' 
a SSociated with the pulley f' in a well-known 
manner, to effect feeding movement of the kerf 
Cutter transversely of itself. It should be under 
stood, however, that the cutter bar structure may 
also be used in long wall mining machines or other 
types of mining machines. 
The cutter bar illustrated in the accompany 

ing drawing comprises a head plate or block 2 
Which may be a casting or forging and which is 
preferably H-shaped in cross-section, as shown 
in Fig. 2 which is a view taken on the line 2-2 
of Fig. 1 looking in the direction of the arrows. 
Elongated approximately rectangular plates 22 
and 23 are welded to the upper and lower par 
allel faces of the head block 2 and a pair of side 
plates 2 and 28 each equal in length to the 
plates 22 and 23, are welded to the head block 2 
and to the plates 22 and 23 so as to occupy 
Spaced-apart parallel positions as shown in Figs. 
and 2. 
The welding together of the plates 22, 23, the 

head block 2, and the side plates 27 and 28 may 
be effected in various ways. For instance, the 
edges of the head plate or block 2 may be cham 
fered and welded at 26, 26 to the longitudinally 
eXtending side plates 27 and 28 in such relation 
to the head block 2 as to occupy predetermined 
positions with respect to the plates 22 and 23 
When the latter are assembled. 
Each of the cutter bar plates 22 and 23 is pro 

Wided with five holes 24, as shown in Fig. 1. 
These holes may be drilled and counter-sunk as 
ShoWn in Figs. 2 and 3. To effect the Welding 
of the plates 22 and 23 to the head block 2, the 
latter may be connected to one terminal of an 
electric welding apparatus, and the welding rod 
of said apparatus melted by contacting the same 
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forming head rivets 25, 25 one in each of the holes 
24. It will thus be seen that the plates 22 and 
23 may be rigidly connected to the head block 
2. So as to be in spaced parallel relation and in 
predetermined positions with respect to the head 
block 2, as illustrated in Figs. 1 and 3. 

It is preferred to connect the side plates 27 
and 28 to the cutter bar plates 22 and 23 through 
out their entire lengths. This may be done by 
chamfering the edges of the plates 27 and 28 
at their outer edges and then effecting Welding of 
the side plates 27 and 28 at 26, 26 to the plates 
22 and 23, as illustrated in Fig. 2. If desired the 
Side plates 27, 28 may first be welded at 26, 26 to 
the head plate 2 followed by welding at 26', 26 of 
the plates 22 and 23 to the side plates 27 and 28, 
and finally welding the plates 22 and 23 to the 
head plate 2 by means of the welding rivets 
25, 25. 

It should be particularly noted that when the 
head block 2, side plates 27, 28, and cutter bar 
plates 22 and 23 are assembled by welding in 
proper relation to each other, the rear inner Sur 
faces of the side plates 27 and 28 are in position 
to slide along the vertical side walls of the post 
4. In other words, the side plates 27 and 28 co 

operate with the spaced-apart parallel plates 22, 
23 to provide a guide for the adjustment of the 
Cutter bar in length, along the supporting post 4. 
The Outer Surfaces of the side plates 27 and 28 co 
operate with the laterally projecting portions of 
the plates 22 and 23 to form a U-shaped guide 
Way 6 for the endless cutter chain f7. 
By reason of the complete absence of rivet holes 

in the side plates 22 and 23, the side plates may be 
located by Welding closer to the outer edges of the 
plates 22 and 23 than would be possible if the 
plates 27 and 28 were riveted to the plates 22 and 
23. Consequently, wider spacing between the 
side plates 27 and 28 enables the post 4 to be 
Widened and the plates 27 and 28 to be made of 
ample thickness while maintaining sufficient 
space to form the guideways 6. 
The outer end portion of the head block 2 is 

semi-circular as viewed in plan in Fig. 5. The 
outer curved section of the head plate or block 2 
is provided with upper and lower guide plates 30 
and 3 respectively, preferably composed of hard 
ened steel. These upper and lower guide plates 
30 and 3 are shown in Figs. 1 and 5 connected by 
rivets 32 to the outer semi-circular portion 29 of 
the head block 2. The plates 30 and 3 may be 
renewed when worn, by removing the rivets 32, 
and then riveting new guides to the Semi-circular 
portion 29 of the head block 2. 
The guide plates 30 and 3 are semi-circular at 

their outer ends and are provided with semi-cir 
cular guideways 6, 6' which at their rear ends 
are in a linement with the forward ends of the 
guideways 6, 16. The bottoms of the guideways 
6', 6' form arcuate surfaces along which the 

chain links may slide while the chain is traveling 
around the Outer end of the cutter bar. In other 
Words, the bottoms of the guideways 6' provide 
large bearing areas for the cutter chain as it 
slides around the head end of the Cutter bar 5. 
As shown in Fig. 5, the bit holder links 8 are 

each provided with laterally projecting fianges 
or gibS 36 which are adapted to move along the 
guideways 6, 6 at the outer sides of the side 
plates 27 and 28 and along the guideways 6' at 
the Outer end portion of the cutter bar. These 
gibs 36 are provided with arcuate Surfaces 37 
having a curved configuration similar to that of 
the arcuate Surfaces 30', 3' at the bottoms of 
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the guideways 6'. It is thus evident that over 
a substantial portion of the area of the arcuate 
SU'faCeS 30’ and 3’ there is a Sliding contact 
between the bit carrying links 8 and the plates 
3 and 3f. 
The intermediate links 9 which connect the bit 

holding links í 3 are each provided with arcuate 
Surfaces 9 which are adapted to co-operate with 
the arcuate Surfaces 30' and 3' on the adjacent 
inner arcuate Web portions of the plates 30 and 
3 respectively. As shown in Figs. 3 and 6 the 
bottoms of the guideways 3' are each U-shaped 
in cross-section and semi-circular as viewed in 
plan. Consequently the bottom or inner central 
portion of both the connecting links 9 and the 
bottom central portions of the side plates of the 
bit, holding links f8 have arcuate surfaces adapted 
to make sliding contact with the semi-circular 
tracks 30' and 3' and 30' and 3' of the plates 
30 and 3. The sliding contact between the 
curved Surfaces 9, 37' and the bottoms of the 
guideways 6' will therefore be extended Over a 
considerable area, at the outer end of the cutter 
bar as the cutter chain slides around the Same. 
This distribution of the contact area, between the 
chain and the plates 39, 3 reduces to a minimum 
the wear on both the cutter bar plates 30 and 3 
and on the bottoms of the links of the cuttel' 
chain. Inasmuch as the curved surfaces 9' and 
3' at the bottoms of the chain links are elongated 
in the direction of the travel of the chain, unde 
sirable tilting of the links on axes extending 
transversely of the cutter bar, Will be avoided. 
In other words, the area of sliding contact be 
tween the cutter chain links and the arcuate guid 
ing surfaces at the outer end of the cutter bar 
is so distributed as to maintain a continuous and 
efficient path of cutting travel for the cutter bits 
20 during operation of the mining machine. 
Adjacent the edges of the cutter bar plates 22 

and 23 are attached by means of removable rivets 
34, wear plates 33 which are L-shaped in croSS 
section, as shown in Fig. 2. The Wear plates 
33 are adapted to make an inter-locking fit with 
the gibs 36 and the outwardly extending flanges 
35 of the bit holding links 8. The wear plates 
33 are iocated between the guide shoes 38, 38 and 
the outer ends of the plates 22, 23. The Sides of 
the bit carrying links fit the inner edges of the 
wear plates 33 and the outer flanges 35 so closely : 
that the bottoms of the chain links do not contact 
with the outer surfaces of the side plates 27 and 
23, but instead the thrust during feed of the 
chain cutter is taken by the flanges 35 bearing 
On the outer surfaces of the wear plates 33. That 
is to say, when the chain cutter is traveling in the 
direction of the arrow 48 of Fig. 1 and the chain. 
cutter is being fed in the direction of the arrow 
49, the feeding thrust will be taken by the outer 
Surfaces of the Wear plates 33. 

It is desirable to stagger the cutter bits 2C in 
fain-shaped relation as illustrated in Fig. 2 so 
as to Secure the cutting of a wide kerf affording 
ample clearance for feeding movement of the 
cutter bai'. When the cutter bits 2) are located 
in such positions as those ShoWin in full lines in 
Fig. 2, there is a tendency during feeding move 
ment in the direction of the arrow 49 of Fig. 1, 
for tilting movements of the bit holding links to 
be effected on an axis parallel to the path of 
travel of the chain cutter, but this tendency is 
effectively resisted by the interlocking relation 
between the gibS 36, the fianges 35, and the Sur 
faces of the wear plates 33 at the sides the cutter 
chain comes in contact With. 

5. 

20, 

2 

8?? 

4, 

75 



5 

10 

5 

20 

25 

30 

35 

40 

(3) 

70 

75 

2,068,985 
While at the sides of the cutter bar the flanges 

35 slide along the Wear strips 33 and the bottoms 
of the chain links do not engage the adjacent 
Surfaces of the plates 2 and 28, a reverse ar 
rangement is made at the outer semi-circular pOr 
tion of the cutter bar. In other words, at the 
head end of the cutter bar the flanges 35 of the 
bit carrying links 8 are held out of contact with 
the guide plates 33 and 3, and to assure this the 
bottoms of the flanges 35 are cut away at 35' 
aioing arcuate lines, as shown in Fig. 5. 
Near the rear end of the cutter bar the plates 

22 and 23 are provided with guide shoes 38, 38, as 
shown in FigS. 1 and 4, to provide tapered guide 
Ways leading to the side grooves S, 6 of the 
cutter bar. This provision is made to assure 
proper entry of the gibs 36 of the bit carrying 
links 3 into the side grooves is so that the gibs 
36 and flanges 35 will fit over the wear strips 33, 
as shown in Fig. 2. The gibs 36 are beveled at 
both ends as indicated at 36 in Fig. 5, to co 
operate with the guide shoes 38, 38. Such bew 
eling at 36' also facilitates entry of the gibs 35 
along the beveled ends 33' into the guideways 6 
back to the Wear strips 33. 

It should also be noted that when the ropes 
3, 3’ are arranged to effect Sumping of the 

kerf-cutter into a mine vein lengthwise of the 
cutter bar preparatory to shortwall operations, 
the rather close fit between the sides of the bit 
carrying links and the inner walls of the guide 
ways 6', S' will prevent tilting of those cutter 
bits which are inclined to the greatest angle rela 
tive to the plane of the cutter bar. The Sides of 
the bit carrying links Will bear against the inner 
Spaced-apart parallel Walls 5, 5 Which are Seni 
circular in configuration and parallel to the 
planes which extend through the upper and lower 
Surfaces of the cutter bar. The gibs 36 bear 
against the spaced-apart parallel walls 5, 5 
Which are also Semi-circular and concentric With 
the curved walls 50. The inner edges of the Side 
plates of the bit carrying links bear against the 
Walls 52 Which are also semi-circular and con 
Centric With the curved Walls 50. 

It Will thus be seen that the side plates of the 
bit carrying links are extended laterally and out 
Wardly at their lower inner ends to form the gibs 
36. The side plates of the bit carrying links to 
gether with the gibs 36 ride in arcuate spaced 
apart grooves which are in vertical aiinement 
as viewed in Fig. 3. The gibs 38 aire also mov 
able along parallel Spaced-apart grooves which 
are of Sufficient dimensions to afford freedom of 
movement of the elongated gibS 36 while the 
chain passes around the curved outer end of the 
cutter bar. 

By comparing FigS. 2 and 3, it Will be seen 
that the chain makes an interlocking connection 
With the cutter bar both at the sides or edges 
of the chain and at the Outer curved end thereof, 
and tilting of those cutter bits which are located 
at the maximum angle, as shown in full lines in 
Figs. 2 and 3, is effectively prevented not only at 
the Sides or edges of the cutter bar but also at 
the outer curved end thereof. The guides 38 lead 
the chain into interlocking connection with the 
L-shaped Wear Strips 33, as shown in Figs. 1. 
and 2, and from the Outer ends of the Wear strips 
33 the chain is led into a guideway 6' into inter 
locking relation with the head sections 30, 3f. 
After moving through a semi-circle the chain 
again goes into interlocking relation with the 
leading side of the cutter bar, as shown in Fig. 2. 
By observing the relationship between the grooves 
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of the guideways f6 it will be seen that the cylin 
drical grooves at 30', 3' are at right angles to 
the spaced-apart parallel grooves 5, 5 and the 
atter are in parallel relation to the Semi-ring 
surfaces 50, 59. Furthermore, although the lat 
erally extending flanges 35 of the bit holding 
links bear against the outer surfaces of the Wear 
Strips. 33 along the leading and trailing edges of 
the cutter bar they are held out of contact. With 
the cutter bar, as shown at 35 in Fig. 3, When 
the cutter chain is traveling around the curved 
end of the cutter bar. 

For the purpose of adjusting the slack in the 
cutter chain a Screw-threaded shaft 39 is 
Screw-threaded through an opening in the block 
42 which is riveted between the plates 22 and 23, 
as shown in FigS. 1 and 3. If desired the block 
42 may be welded to the plates 22 and 23 in a 
Imanner similar to the welding of the head block 
2 í to the plates 22 and 23. 
The shaft 39 is provided with a head 40 fitting 

a cylindrical opening in the outer end of the 
post 4. Between the threaded portion 4 of the 
Shaft 39 and the head 40 thereof is located a 
Wheel 44 having radially spaced-apart recesses 
45. When the Wheel 44 is turned in One direction 
or the other, the length of the cutter bar may be 
adjusted, after which a U-shaped locking device 
46 having a central pin may be inserted in the 
opening 47 of the top plate 22. The pin of the 
locking device 46 will fit any one of the radial 
holes in the wheel 44 So as to lock the shaft 39 
against rotation after it has Once been actuated 
to effect adjustment of the sack in the cutter 
chain. When the locking device 46 is removed, 
a tool may be inserted in one of the radial Open 
ings to effect turning of the Screw 4f. Instead 
of depending upon frictional contact between the 
locking device 46 and the top plate 22, a set screw 
A 6' may be provided to hold the locking device 46 
securely connected to the wheel 44, as shown in 
Fig. 3. 
In view of the foregoing disclosure of an emi 

bodiment of my invention, it is evident that a 
mining machine 
So as to be Very strong and Still relatively light 
in Weight. The cost of construction is materially 
reduced because the cutter bar may be readily 
built up from rolled steel plates most of which are 
'of standard shape. 
the cutter bar is reduced to a minimum while its 
strength is increased and the cost of construction 
reduced. 

It should also be noted that the surfaces which 
receive the most wear are located on pates 30, 3, 5: 
and 33, all of which are removable and therefore 

While the relation between the cut 
ter chain and the wear strips 33 is for eficient 
operation during feeding movement in the direc 
tion of the arrow 48 of Fig. 1, the relation between 
the chain and the outer semi-circular guideways 
is for efficient entry of the cutter bits into their 
cutting paths of travel while changing direction 
or moving arcuately. That is to say, the par 
ticular arrangement at the Outer end of the cut- '; 
ter bar is especially for the purpose of not only 
reducing the Wear to a minimum, but also to 
secure efficient initial operation of each cutter 
bit as it enters its cutting path of travel and 
moves arcuately to the leading Side or edge of the 
cutter bar. 

Obviously those skilled in the art may make 
various changes in the details and arrangement 
of parts without departing from the spirit and 
Scope of the invention as defined by the claims 

cutter bar inay be constructed 
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4. 
hereto appended, and I therefore wish not to be 
restricted to the precise construction herein dis 
closed. 
Having thus described and shown an embodi 

ment of my invention, what I desire to secure by 
Letters Patent of the United States is: 

1. In a mining machine, the combination with 
a cutter bar, of a cutter chain, Said Cutter bar 
having chain receiving guideways adjacent each 
side thereof and a head portion forming a curved 
guideway with an arcuate bearing Surface adja 
cent the inner wall thereof, said cutter chain 
comprising bit carrying links and connecting 
links, the bit carrying links having bearing 
flanges which contact with the outside edges of 
the cutter bar adjacent the longitudinal sides 
thereof, and having outwardly extending gibS 
having arcuate bottom surfaces which contact 
with said arcuate bearing surface of the head 
portion of said cutter bar, and Said connecting 
links also having arcuate bottom surfaces which 
contact with said arcuate bearing Surface of the 
head portion of said cutter bar. 

2. In a mining machine, the combination. With 
a cutter bar, of a cutter chain, said cutter bar 
having chain receiving guideways adjacent each 
side thereof and a head portion forming a curved 
guideway with an arcuate bearing surface adja 
cent the inner wall thereof, said cutter chain 
comprising connected bit carrying links and con 
necting links, the bit carrying links having bear 
ing flanges which contact with the outside edges 
of the cutter bar adjacent the longitudinal sides 
thereof, and having retaining gibS With arcuate 
bottom Surfaces which contact With Said arcuate 
bearing surface of the head portion of Said cut 
ter bar. 

3. In a mining machine, the combination with 
a cutter bar, of a cutter chain, Said cutter bar 
having a curved end with curved bearing Sur 
faces, one of which is on a central arcuate boSS 
of said curved end and a pair of which are on 
each side of said boss, said cutter chain having 
bit carrying links with arcuate bottom Surfaces 
which ride on said pair of surfaces and connect 
ing links with arcuate bottom surfaces which ride 
on said one surface on the central arcuate boss. 

4. A cutter bar for a mining machine compris 
ing spaced top and bottom plates, longitudinal 
side plates positioned between said top and bot 
tom plates, a head plate positioned between said 
top and bottom plates, and between said side 
plates and located at one end of Said Cutter bar, 
all of said plates being Welded together to pro 
vide a riigid cutter bar. 

5. In a mining machine, the combination with 
a cutter bar, of a cutter chain, said cutter bar 
forming a longitudinal guideway adjacent its side 
edges for said cutter chain, gibS on Said cutter 
chain adapted to travel in said guideway, retain 
ing means adjacent said guideway co-operating 
with said gibs to hold said cutter chain on said 
cutter bar, and a removable guide Shoe adja 
cent the point of entry of said chain gibs into 
said guideway for guiding said gibS thereint0, 
said shoe having a tapering guideway leading to 
said cutter bar guideway. 

6. In a mining machine, the combination with 
?t cutter bar having a curved outer end, of Semi 
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cylindrical grooves spaced apart within the Outer 
semi-circular portion of said cutter bar, a Cutter 
chain comprising cutter carrying links and con 
necting links, said cutter carrying links having 
spaced-apart side portions adapted to ride along 
said semi-cylindrical grooves while Said connect 
ing links travel along the space between said 
grooves, and means for guiding the cutter chain 
along the sides of the cutter bar. 

7. In a mining machine, the combination with 
a support, of a cutter bar comprising Spaced 
apart parallel plates welded to Spaced-apart 
elongated strips to form a socket fitting Over Said 
support, a head block welded between the Outer 
ends of said plates and having a semi-circular 
portion projecting therefrom, a pair of guide 
plates removably secured to the Semi-circular 
portion of said head block, and means affording 
guideways for cutter chains along the sides and 
Cuter end of Said cutter bar. 

8. In a mining machine, the combination with 
an elongated support, of a cutter bar comprising 
spaced-apart parallel plates welded to Spaced 
apart parallel strips to form a socket fitting Said 
support, a cutter chain, interlocking guideway 
connections between said cutter chain and Said 
cutter bar, a stationary nut Secured to Said plates 
to occupy a position between the same, means 
connected to said support and Screw-threaded 
through said nut to adjust the slack of the Cut 
ter chain, and means associated with an opening 
in one of said plates for holding the slack adjust 
ing mechanism in adjusted position. 

9. In a mining machine, the combination with 
a cutter bar having a head with Spaced arcuate 
bearing surfaces of different radii, of a cutter 
chain having interconnected bit carrying links 
and connecting links, both of Said links having 
arcuate bearing surfaces which contact the head 
bearing surfaces as said links move around said 
head. 

10. In a mining machine, the combination 
With a cutter bar having a head with Spaced 
arcuate bearing surfaces of different radii, of a 
cutter chain comprising interconnected bit car 
rying links and connecting links, arcuate bearing 
surfaces formed on each of said types of links, 
one type of link contacting a bearing Surface of 
one radius and the other type of link contacting 
a bearing surface of the other radius as they 
move around said head. 

11. In a mining machine, the combination with 
a support, of a cutter bar comprising Spaced 
apart parallel plates rigidly attached to spaced 
apart elongated strips to form a Socket fitting 
over said support, a head block rigidly attached 
between the outer ends of said plates and having 
an arcuate portion projecting therefrom, and a 
pair of guide plates removably Secured to Said 
arcuate portion and forming an arcuate guide 
way having bearing surfaces of different radii. 

5.2. A cutter bar comprising an elongated body 
portion and a head portion at one end, said head 
portion including a pair of plates providing Spaced 
apart arcuate bearing surfaces with an arcuate 
boss between them, said boss having an arcuate 
bearing surface. 
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