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UNITED STATES PATENT OFFICE 
2,619,338 

COAA, MINING MACHINE 
Frank A. Lindgren, Chicago, Ill., assignor to Good 
man Manufacturing Company, Chicago, Ill., a 
corporation of Illinois 

Application November 3, 1950, Serial No. 193,986 
(C1, 262-9) 5 Claims. 

This invention relates to improvements in coal 
mining machines of the kind adapted for cut 
ting and loading coal from a mine face without 
an intermediate blasting operation. Various 
forms of Such machines, designed to remove the 
coal from the Solid working face and commonly 
referred to as continuous mining machines, have 
heretofore been proposed and employed but such 
machines have generally been too complicated 
and costly for economical operation under pre 
vailing conditions in most coal mines. 
The principal object of the present invention 

is to provide a machine of the character above 
described which is relatively simple in construc 
tion and operation, employing as its cutting ele 
ment a relatively large Cutter disc rotatable gen 
erally in a vertical plane and mounted on the 
end of a horizontally and vertically swinging 
boom, which also carries with it a gathering 
mechanism, collecting the cuttings as they are 
removed by the cutting disc. 
Two important advantages of the present in 

vention are that (1) coal is mined at a great 
Saving in power by reason of the disc structure 
and (2) there is a large percentage of desirable 
lump Coal produced by reason of breaker forma 
tions on the back side of the disc Which Serve to 
break off the Outstanding core When the disc is 
buried behind the mine face. 

Conventional cutting and loading machines 
which utilize cutter chains as all or part of their 
structure are wasteful of power because of fric 
tion between the cutter chains and the corre 
sponding cutter bars and gibs. Since Such fric 
tional loss may account for more than 50% of 
the total power required by the chains it will 
be apparent that the present disc arrangement, 
which eliminates chains altogether, and still pro 
duces a high percentage of lump coal by reaSOn 
of the breaker formations, is inherently more 
efficient and can operate With a much Smaller 
motor. 
Other objects and advantages of the invention 

will appear from time to time as the description 
proceeds. 
The invention may best be understood by re 

ference to the accompanying drawings, in which: 
Figure 1 is a plan view of a machine con 

structed in accordance with my invention, Show 
ing the cutting and collecting mechanism in full 
lines extending forwardly of the machine body 
as the machine is operating in a mine room; 

Figure 2 is an enlarged, detailed plan view of 
the front end of the machine, including the cut 
ting and collecting mechanism in the same posi 
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2 
tion shown in full lines in Figure 1, but with parts 
broken away to show certain details of con 
struction; 

Figure 3 is a side view with parts shown in 
irregular Section of the cutting and gathering 
mechanism shown in Figure 2; 

Figure 4 is an enlarged, fragmentary side view 
of the rear end of the machine Support; 

Figure 5 is a fragmentary, detailed view some 
what similar to Figure 4 but With the extreme 
rear end of the discharge conveyor and with 
parts of the conveyor and machine support 
Shown in longitudinal section; 

Figure 6 is an enlarged, detailed vertical sec 
tion, taken Substantially along line 6-6 of Fig 
lure ; 

Figure 7 is a detailed section taken on line 
- of Figure 4; 
Figure 8 is a fragmentary detailed view taken 

generally along line 8-8 of Figure 3 and looking 
from the front end of the cutting and collecting 
mechanism with the cutter disc removed and 
With portions of the collecting mechanism 
broken away; 

Figure 9 is a detailed Section taken on line 9-9 
of Figure 3; 

Figure 10 is a detailed section taken on line 
0-10 of Figure 2; 
Figure 11 is a detailed section taken on line 
- of Figure 2; 
Figure 12 is a fragmentary detailed section 

taken on line 2-2 of Figure 11. 
Referring now to details of the embodiment of 

my invention illustrated in the drawings, 0 indi 
cates generally a base for the machine having 
a pair of endless treads if, at opposite sides 
thereof for transporting the machine during 
mining operations. The endless treads may be 
of conventional design trained around idler 
sprockets 2, 2 near the front end of the base 
and drive Sprockets 3, 3 near the rear of the 
base, the intermediate portions of the treads 
engaging Supports f4, 4 horizontally extending 
between the front and rear Sprockets. The two 
treads may, as usual, be independently driven as 
by electric motors 6 mounted adjacent opposite 
sides of the base and each connected through 
suitable gear reductions indicated generally at 7 
to a drive Sprocket 5 and drive chain 8 to a 
drive sprocket 9 fixed on the tread sprocket 3 
for each tread. The drive motors 6, 6 may be 
provided as usual with Suitable individual con 
trols (not shown) permitting variable speed and 
reversible drive of the two endleSS tread devices 
independently of each other for manoeuvering 
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the machine during the cutting and transporting 
operations. 
A turntable 29 of relatively large diameter is 

mounted at the front end of the base 9 to Sup 
port the cutting and gathering mechanisia for 
lateral SWinging noVenent acroSS the front end 
and to opposite Sides of the base. In the for: 
shown herein, the turntable comprises a ring 
shaped plate 2 rotatably mounted within a 
flanged marginal guide ring 22 forming part of 
the base 0 and having Superposed in Wardly ex 
tending annular retaining plates 23 detachably 
Secured to the base to hold the Outer edge of the 
turntable in place. The inner edge of the ring 
shaped plate 2 is rotatably mounted about an 
upstanding centrally disposed bOSS 25 Which, aS 
herein shown, is formed integrally With the 
base fo. 

Suitable means may be provided for rotating 
the turntable 20 by power. As herein shown, Such 
means includes a cable 26 Which is Wound around 
the outer periphery of the turntable with its tWO 
free ends extending rearwardly in generally par 
allel relation to each other and passing about 
Sheaves 2 Which are connected to the rear ends 
of pistons 28, 28 extending from hydraulic cylin 
ders 29, 29 mounted on the base 0 to the rear of 
the turntable. The extreme free ends of the 
cables 26 are suitably anchored to the inner sides 
of the cylinders 29. Hydraulic control neans of 
any well-known type may be provided for Supply 
ing hydraulic pressure alternately to the front 
and rear ends of the hydraulic cylinderS 29, 29 SO 
as to cause the turntable to be rotated by poWer. 
Such hydraulic control means is old and Well 
known in the art so further details need not be 
shown nor described herein, as it forms no essen 
tial part of the present invention. 
A yoke 40 is associated With the boon 3 and 

has, at the rear end of each a Spaced arm 4, a 
journal box 8 containing a bearing sleeve 9 within 
which one or the other of the trunnions 3 is 
rotatably journalled. Thus the boom 30 is 
mounted for vertical SWinging movement about 
the axis of trunnions 3, 3. The boon is nor 
mally adapted to extend in a generally doWn 
Wardly inclined position over the proximate edge 
of the turntable and carries thereon a cutting 
element indicated generally at 32, and a gather 
ing element indicated generally at 35 dispOSed 
below said cutting element, With a centrally dis 
posed endless flight conveyor 36 extending along 
the boom to a point of discharge at the rear end 
of the latter. As will be seen in Figures 3 and 6, 
the flight conveyor 36 is arranged to be dis 
charged into a hopper indicated generally at 38, 
the forward end of Which is fixed on the upstand 
ing central portion 25 of the main frame Within 
the limits of the rotating portion 2 of the turn 
table 20 and, for this reaSOn, the trunnion Sup 
porting arms 4, 4 are preferably arched up 
Wardly and inwardly over the edge of the hopper 
38, as shown in Figure 3, So that the trunnioned 
axis of the boom, which coincides With the axis 
of the idler Sprocket shaft 39 about Which the 
rear end of the flight conveyor 36 is trained, is 
disposed in material-discharging relation over 
the hopper. 
The boom 3 includes a trough formation A2 

connected at its forward end to a pair of Cross 
connected chain-type gathering devices 44, 44 
adapted to rest on the mine floor during certain 
periods of the cutting operation, as Will herein 
after more fully appear. 

Intermediate the ends of the boom is a bridge 
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4 
member 45 fixed to the beam members 42, 42 
Substantially above the flight conveyor 36 as 
shown in Figure 10. In the form shown herein, 
said bridge member is integral with the side 
beams and has a Centrally disposed pivot support 
48 with a vertical pivot pin 49 on which the rear 
end of an auxiliary boom or cutter frame 5) is 
hinged to permit said auxiliary boom to Swing 
On a limited arc in a plane Substantially parallel 
to and above the gathering mechanism of the 
gathering devices of the gathering conveyor 36. 
The auxiliary boom 59 has a cutter disc 5 

rotatably mounted at its front end on an axis 
Substantially perpendicular to the axis of hinged 
SWinging movement of said cutter frame. The 
entire cutter frame is bodily moved or Swung 
about its axis by a pair of hydraulic cylinders 55, 
55 with cooperating pistons and piston rods 56. 
In the form shown herein, the rear ends of the 
hydraulic cylinders 55 are pivotally connected to 
the outer ends of the bridge member 45 and the 
forward ends of the piston rods 56 are pivotally 
connected to ears 57, 57 formed on the sides of 
the motor Casing 52 on the cutter frame, to be 
described later (see Figures 2, 8 and 10). 
The forward end of the auxiliary boom 50 is 

Supported for horizontal Swinging movement 
relative to the main boom 39 by a horizontally 
disposed bearing plate 59 supported on spaced up 
Standing Struts 69, 60 supported in turn on the 
aprons of gathering devices 44, 44 as shown in 
Figure 8. The auxiliary boom 50 has a skid por 
tion 6 adjacent its forward end which slidably 
engages the bearing plate 59 while said axuiliary 
boom is pivotally SWung about its hinged axis de 
fined by pivot pin 49. 
The entire boom 30, including the gathering 

devices 44 and Swinging cutter head 32 on 
auxiliary boom 50, is adapted to be elevated by 
pOWer. When desired for transporting the machine 
Or for cutting at different levels above the mine 
floor. As shown herein, the power elevating 
means includes a pair of hydraulic cylinders 62 
and cooperating piston rods 63: the lower ends 
of the cylinders being pivotally connected to the 
front ends of the yoke arms 4, 4 mounted on 
the turntable 2); and the ends of the piston rods 
63 being pivotally connected to ears 64, 64 ad 
jacent the Outer ends of the bridge member 45 
Of the boon (See Figures 2 and 3). 

Referring now in greater detail to the details 
of construction of the gathering devices 44, 44, 
these devices are of the type shown in Patent No. 
2,183,383, which have heretofore been employed 
in loading machines so that further details there 
of need not be described herein excepting to point 
out that the gathering elements of the gather 
ing devices consist generally of a pair of endless 
chains 65, 65 orbitally movable about elongated 
guide bars 66, 66 and With gathering arms 67, 67 
extending laterally therefrom and pivotally 
mounted to SWing upwardly and downwardly 
With respect thereto as said gathering arms move 
over undulating gathering aprons 68, 68 sul 
rounding the guide bars 66, and joined to each 
other by a horizontal api'On 69 between said guide 
barS and in front of the flight conveyor 36. The 
guide barS 66 extend along opposite sides of the 
elevating conveyor 36 at the front end thereof, 
Said chain guides being disposed in rearwardly 
diverging paths So that loose material falling 
upon the gathering chains or upon the aprons 
68 or 69 will be deposited upon the fight conveyor 
36 for transportation upwardly along the boom. 
The gathering chains 65 of the gathering ele 
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Inents are each driven from a sprocket 70 at the 
rear end of the guide bars 66 and a sprocket shaft 
7 extending downwardly to a bevel gear 72 
meshed with a bevel gear 73 fixed on a cross 
shaft 14. Said cross shaft passes through a 
channelled central portion 5 of the boom 38) 
wherein the elevating conveyor 36 is supported 
(see Figure 9). A pair of conveyor chain drive 
sprockets 76, 76 are also fixed on the cross shaft 
74 for driving engagement with the chains 36a, 
36a at opposite sides of the flight conveyor 36 for 
driving the latter. 
The cross shaft 74 is driven from a pair of 

motors 78, 78 mounted on the opposite sides of 
the boom immediately to the rear of the gather 
ing devices, as shown in Figures 3 and 10. The 
drive connections between each motor and the 
corresponding end of the cross shaft 4 is pro 
vided through a motor pinion 79 and a gear 80 on 
a forwardly extending stub shaft 82. The lat 
ter. shaft has a beveled pinion 83 at its front end 
connected to a beveled gear 84 fixed on the outer 
end of the cross shaft 4 (see Figure 9). 
The lower reach of the conveyor chains 36a 

pass Over idlers 85 to the rear of their drive 
sprockets 76 and also over idlers 86 at the front 
end of the conveyor, as shown in Figure 3. 
The cutter disc 5 of the cutting element has 

a recessed front face formed by a rearwardly and 
inwardly curved web 90 connecting its hub 9 
with an outwardly flanged periphery 92. The 
disc is rotatably mounted on an OutWardly 
skirted peripheral portion 93 of a gear casing 
94 (see Figure 2). Said gear casing is connected 
to notor housing 52 which in turn is connected 
at its rear end to a frame member 95 hinged to 
the pivot pin 49 about which the entire cutter 
frame 50ishinged, as previously described. Suit 
able gear reduction mechanism is provided in 
the gear casing 94 for rotating the cutter disc at 
a suitable cutting speed from motor 96 in hous 
ing 52. As shown herein, said gear mechanism 
comprises a motor pinion 95 meshed with a gear 
95d on stub shaft 97 rotatably mounted within 
the casing. Said stub shaft has a gear 98 on 
its forward end meshed with a gear 99 on a second 
stub shaft f OO, which has its front end mounted 
concentrically with and bearing on the hub 9. 
of the cutter disc. The drive from shaft to 
to the hub 9 which carries the cutter bits 5 
is as follows: a sun gear 99d is carried by shaft 
00. The sun gear meshes with a plurality of 

planet gears 02 which are carried by, and ro 
tatable with, the hub 9. The planet gears, in 
turn, mesh with stationary ring gear f02a which 
is fixedly mounted at the front end of the gear 
casing 74. 

Suitable cutter bits 95, 95 are mounted on 
the outer fianged periphery 92 of the cutter disc, 
in the form shown said cutter bits being prefer 
ably bifurcated so as to cut a kerf substantially 
wider than said flanged outer periphery. 
The rear inwardly curved faces of the cutter 

disc web 90 between its flanged periphery 92 and 
the hub. 9 is provided with a series of radially 
extending ribs 06 as shown in Figures 11 and 12, 
so as to aid in breaking the coal away from the 
face after it has been undercut by the cutter bits, 
as will hereinafter be more fully described. 
The cuttings brought rearwardly by and dis 

charged from the flight conveyor 36 into the hop 
per 38 transported rearwardly of the machine 
frame by a flight conveyor 10 which may be of 
the central chain type heretofore commonly em 
ployed in cutting and loading machines of the 
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6 
general character herein disclosed so that fur 
ther description of details of the discharge con 
veyor need not be described herein excepting to 
point out that the front end of the conveyor, to 
gether With its receiving hopper, is mounted on 
a fixed part of the main frame 0 within the cir 
cular portion of the turntable So as to receive 
the cuttings from the elevating conveyor 36 on 
the boom 30 in all permissible positions of swing 
ing movement of said boom. 
The use and operation of the machine above 

described is as follows: 
The range of Swinging movement of the main 

boom and turntable is substantially greater than 
180 degrees across the front and to opposite sides 
of the main frame, whereas the range of move 
ment of the auxiliary boom 50 with respect to 
the main boom 30 is relatively small but sufficient 
to provide clearance for the cutter disc 32 to be 
shifted between left cutting and right cutting 
angular positions relative to the boom, depending 
upon which direction the entire boom is being 
SWung during a cutting operation. In the pres 
ent instance, the rearwardly extending discharge 
Conveyor 0 is of sufficiently limited width 
Where it extends rearwardly from the receiving 
hopper 38 across the rear margin of the turn 
table, to permit an angular movement of approx 
imately 196 degrees of the main boom 30 with 
the turntable. The total angular swing of the 
auxiliary boom 50 relative to the main boom is 
approximately 35 degrees. 

In mining Coal with the machine, the machine 
is moved bodily into position centrally of a room 
Or entry, as shown in Figure 1, where the ad 
vance or Working face A has been previously cut 
on a wide arc. The main boom 30 is swung to 
One side, for example clockwise to the right side 
to its limit, as shown in Figures 1 and 2. In this 
position, the auxiliary boom is then about 17 de 
grees to the right of the longitudinal center line 
of the main boom, so that the forward cutting 
edge of the cutter disc 32 is substantially lined 
With the longitudinal axis of the main boom but 
rotatable in a plane at an obtuse angle thereto. 
The boom 30 is lowered so that the gathering 
devices 44, 44 rest upon the mine floor in sliding 
engagement thereWith. 
With the cutter disc 32 rotating counterclock 

Wise when looking from the rear toward the front 
of the machine, the main boom 30 is swung by 
power toward the left, cutting a new face along 
an arcuate line indicated at B in Figure 1. As 
the cutter disc buries itself beneath the working 
face A, the Outstanding core defined between the 
face A and the new line of cut B will be broken 
off by engagement by the ribS 6 on the inner 
face of the cutter disc. To complete the cut, the 
boom is swung to its extreme left limit, approxi 
mately 98 degrees beyond center. When it is 
clear of the side Wall or rib, the auxiliary boom 
50 can be swung about its minor axis to its ex 
treme left limit to condition it for a reverse cut. 
In its new position, the cutter disc is rotatable 
in a plane at a reversed obtuse angle to the lon 
gitudinal axis of the main boom, with its forward 
Cutting edge Substantially lined with said axis. 
In order to increase the height of the work 

ing face, the main boom 30 may be raised to a 
higher level, as indicated in dotted lines in Figure 
3, and the boom, With its cutter disc now at its 
extreme left limit, is swung in reverse direction 
to complete a second arcuate cut at a higher 
level from left to right. Under most conditions, 
Only two such successive arcuate cuts are re 
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quired for advancing the main working face to 
the full height of the machine but, if desired, 
the Working face can be made substantially 
higher than the machine by more than two 
arcuate cuts at different levels, with the machine 
base remaining in the same position. 
After a completely new working face has been 

cut to its desired height, as above described, 
the machine may then be trammed forward a 
distance equivalent to the depth desired for the 
next cut of a new working face, whereupon 
the cutting operation above described may be 
'epeated. 

It will be understood that substantially all 
the coal broken down from the face will be de 
posited directly upon the gathering devices in 
mediately beneath the cutting edge of the cut 
ter disc 32 and will be carried rearwardly by 
the elevating conveyor 36 and transferred to the 
discharge conveyor 0 for final loading into 
nine cars or other transporting means at the 
rear of the machine. Any loose coal which 
may drop on the floor of the mine during a cut 
ting Operation will be cleaned up when the 
gathering devices make their next successive 
SWinging movement along the mine floor. 
Although I have shown and described certain 

embodiments of my invention, it will be under 
stood that I do not wish to be limited to the 
exact construction shown and described, but 
that various changes and modifications may be 
made Without departing from the spirit and 
Scope of the invention as defined in the append 
ed claims. 

claim: 
1. In a mining machine, a base having mobile 

Supporting means, a main boom supported on 
Said base for vertical and horizontal swinging 
movement relative thereto, an auxiliary boom 
having a cutting element on its outer end with 
cutter bits moving orbitally in a plane generally 
perpendicular to the longitudinal axis of said 
auxiliary boom, Said auxiliary boom being sup 
ported on Said main boom for limited horizon 
tal SWirging movement relative thereto, to ad 
just said cutting element to reversely obtuse 
angles at opposite sides of the longitudinal axis 
to said main boom. 

2. A mining machine in accordance with claim 
1, wherein the forward cutting edge of said cut 
ting element is substantially aligned With the 
longitudinal axis of the main boom, in the re 
versed angular positions of Said auxiliary boom. 

3. In a mining machine, a base having mobile 
Supporting means, a main boom supported on 
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8 
said base for vertical and horizontal swinging 
movement relative thereto, gathering means on 
the end of Said boom adapted for SWeeping en 
gagement With the ground in one position, an 
auxiliary boom having a cutting element on its 
outer end With cutter bits moving orbitally in 
a plane generally perpendicular to the longi 
tudinal axis of Said auxiliary boon, Said auxiliary 
boom being Supported on Said main boom for 
horizontal swinging movement relative thereto 
in a plane above Said gathering means, to adjust 
said cutting element to reversed obtuse angles 
at opposite sides of the longitudinal axis of said 
main boom. 

4. A mining machine in accordance with claim 
3, Wherein the forward cutting edge of said 
Cutting eleinent is Substantially aligned with 
the longitudinal axis of the main boom, in the 
reversed angular positions of Said auxiliary 
boom. 

5. In a mining machine, a base having mobile 
Supporting means, a main boom Supported on 
Said base for Weltical and horizontal Swinging 
movement relative thereto, gathering means on 
the end of Said boom adapted for sweeping en 
gagement With the ground in one position of 
vertical adjustment of Said main boom, an auxil 
iary boom having a cutting element on its outer 
end With cutter bits moving orbitally in a plane 
generally perpendicular to the longitudinal axis 
of Said auxiliary boom, Said auxiliary boom be 
ing Supported on Said main boom for horizon 
tall SWinging movement relative thereto in a 
piahe above Said gathering means, to adjust 
Said cutting element toward opposite sides of 
the longitudinal axis of Said main boom and at 
leversely obtuse angles to said axis, the main 
boom being SWingable with said turntable through 
a range of Substantially mole than 180 de 
grees and the auxiliary boom being Swingable 
relative to Said main boom through an arc of 
at least twice the total lateral span of said 
cutting element. 

FRANK. A. LINDGREN. 
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