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1 Claim. (C. 262-26) 

This invention relates to improvements in mining ma 
chines adapted to remove coal or similar material from 
the face of the mine, and more particularly to mining 
machines of the type having one or more laterally spaced, 
radial boring arms with cutting devices thereon adapted 
to cut bores in advance of the machine. The present in 
vention is especially designed as an improvement over 
the form of mining machine disclosed in the application 
of Frank Cartlidge and Frank A. Lindgren, Serial Num 
ber 255,058, filed November 6, 1951, owned by the as 
signee of the present invention wherein the cutter bit sup 
ports on the outer ends of the boring arms are telescopi 
cally mounted for endwise extension by power means 
operating from the supporting frame of the rotatable bor 
ing member and effective through the drive shaft for said 
rotatable boring element to adjust the extension of the 
radial arms while the boring element is in operation. 
The principal object of the present invention is to pro 

vide an improved form of adjusting mechanism for both 
extension and retraction of the arms radially of the bor 
ing element while the latter is in operation. 
Other objects and advantages of the present invention 

will appear from time to time as the following descrip 
tion proceeds. 
The invention may best be understood by reference to 

the accompanying drawings, in which: 
Figure 1 is a fragmentary sectional view taken generally 

along the vertical plane passing through the axis of rota 
tion of a boring element constructed in accordance with 
my invention; 

Figure 2 is a front end view of the boring element shown 
in Figure 1; 

Figure 3 is a detailed section taken on line 3-3 of Figure 1; 
Figure 4 is a detailed section taken on line 4-4 of 

Figure 1; 
Figure 5 is a fragmentary vertical section taken longi 

tudinally of the axis of rotation of the boring element and 
showing a variant form of planetary drive gearing which 
can be used in connection with my invention. 

Referring now to details of the embodiment of my in 
vention shown in Figures 1 to 4, a mining machine support 
or frame is indicated generally at 10 at the front end of 
which is mounted a boring element indicated generally at 
is adapted to be rotated by power on a generally hori 
Zontal axis in advance of the mining machine. In prac 
tice, machines of the kind to which my invention relates 
frequently have two or more similar boring elements ro 
tating on parallel axes so as to cut contiguous bores. 
Since my present invention is directed more particularly 
to features of a single boring element, only one such bor 
ing element need be shown or described herein. 
The boring element 1, shown in Figure 1, consists of a 

radially elongated, hollow supporting frame 12 having 
an integral hub 13 rotatable in suitable bearings 14 in a 
gear housing 15 secured to the front end of the main 
Support 10. The cutter arm support 12 is generally hollow 
and has a pair of radially extending cutter arms 16, 16 
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mounted for endwise telescopic movement relative there 
to. Each cutter arm has a cutter bit support 17 on its 
outer end, extending at a right angle forwardly therefrom, 
and having a plurality of detachable cutter bits 18, 18 at 
its inner, outer and forward end portions. 
The boring element 11 may also be provided with a 

tapered drill-like member projecting forwardly concentric 
with the hub i3. 
The inner ends of the radially extending cutter arms 16, 

16 are telescopically adjustable in the hollow frame 12 
along two parallel guideways 20, 20 formed closely ad 
jacent each other on opposite sides of the axis of rota 
tion of the boring element (see Figure 3). These guide 
ways have wear plates 25 and 22 along the side and front 
inner faces thereof, engaged by bolts 23, 23 in the hollow 
frame for adjusting said wear plates relative to the cutter 
arms when necessary. Each of the guideways 20 has a 
vertically extending slot 25 opening rearwardly along its 
inner face through which extend a bracket 26 fixed to the 
rear face of the respective telescoping arm 16. Each of 
the brackets 26 has an enlarged end portion 27 in which 
is threaded a screw shaft 28. 
AS Will be seen from Figure 1, each screw shaft 28 has 

its outer end journalled in a bearing support 29 carried 
on the inner face of the hollow frame 12 adjacent the 
aperture 36 through which its respective cutter arm 16 
projects. The inner end of each screw shaft 28 is jour 
nalled in a pair of bearing supports 31, 32 projecting in 
wardly and fixed to the end of the side face of the hollow 
frame 2. The two screw shafts 28, 28 rotate on par 
allel, laterally spaced axes, but are disposed in endwise off 
Set relation to each other toward opposite ends of the 
hollow frame. - 

The hub 13 of the boring element has an adjusting 
shaft 35 extending axially therethrough and journalled 
on longitudinally spaced bearings 36 and 37 therein. The 
outer end of the adjusting shaft 35 may also have a re 
duced end portion 38 journalled in a cross web 39 of the 
hollow frame 2, which cross web also forms a part of 
the guideways 20 for the cutter arms 16. A worm 40 is 
fixed on the outer end of the shaft 35 in engagement 
with worm wheels 4, 41 fixed on the two screw shafts 28, 
23 between their respective bearing supports 31 and 32. 
The dual sets of worm gearing and screw shafts are 

arranged to cause simultaneous telescopic extension or re 
traction of the cutter arms 6, 16 in the hollow frame 12 
when the adjusting shaft 35 is rotated in one direction or 
the other. 
The hub i3 of the boring element may be driven through 

any Suitable power-driven gearing, in the form shown in 
Figure 1 a gear 45 being fixed on the hub intermediate its 
ends, and driven by a gear 46 on shaft 47, from any suit 
able power source on the supporting frame 10. 

Referring now to the means for operatively connect 
ing the hub i3 with the adjusting shaft 35 so as to rotate 
the latter in one direction or the other mainly by power 
from said hub, I provide a planetary gear mechanism 
generally indicated at 50, having one element operatively 
connected with the hub 3 of said boring element, a second 
element operatively connected with the adjusting shaft 
35 and a third element arranged for positive rotation by 
power in one direction or the other under the control of 
the operator. 

In the illustrative form of planetary mechanism shown 
in Figure 1, a bevel gear 51, forming one element of the 
planetary System, is fixed on the adjusting shaft 35 and is 
meshed with a plurality of planetary gears 52, 52, here 
in three in number, mounted in a cage 53, which cage 
forms the second element of the planetary. Said cage is 
loosely mounted on the inner end of the hub 13. The 
planetary gears 52 are also meshed with a double bevel 
gear 54 loosely mounted on the hub, which last-named 
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gear forms: a third element of the planetary. Bevel gear 
54 is driven from the hub 13 through a bevel gear 55 
supported on a pin 56 fixed on the housing 15 and meshed 
with a bevel gear 57 carried on the hub near its outer 
end. 

Rotation of the cage 53 is effected by a reversible 
motor (not shown) under control of the operator in any 
conventional manner, and connected through a shaft 60 
having a pinion 61 thereon meshed with external gear teeth 
62 formed about the cage 53. 
As will be seen from Figure 1, the bevel gears 50, 54 

and 57 are all of the same pitch diameter. Assuming 
that the cage 53 is held stationary by the motor shaft 
60, the bevel gear 55 serves as an idler to rotate gear 54 
in the opposite direction at the same speed. The planetary 
gears 52 will also serve as idlers to rotate the bevel gear 
51 fixed to shaft 35 at the same speed and in the same di 
rection as the hub 13. Accordingly, so long as the control 
motor connected to shaft 60 is deemergized and said shaft 
is maintained in a stationary position, the adjusting shaft 
35 will rotate in unison with the boring element as a 
whole, without causing any rotation of the two screw 
shafts 28 which effect endwise movement of the tele 
scoping cutter arms 16, 16. When the control motor con 
nected to control shaft 60 is rotated in one direction how 
ever, pinion 61 will turn the cage 53 bodily in the same 
direction so as to rotate the cage into a new angular posi 
tion. This change in angular position will be reflected in 
either a corresponding speed-up or reduction in speed of 
the bevel gear 51 with respect to the bevel gear 54 so as 
to cause rotation of the adjusting shaft 35 and worm 40 
relative to the hub 13, thereby causing uniform rotation 
of the two screw shafts 28. Rotation of the screw shafts 
28, in turn, produce inward or outward movement of the 
arms 16, depending upon the direction in which the screw 
shafts are rotated. 
The variant form of planetary gear mechanism shown 

in Figure 5 is similar in principle to that shown in Figure 1 
but uses spur gears instead of bevel gears. In this case, 
a spur gear 65 is keyed on the adjusting shaft 35 and is 
meshed with a plurality of planetary gears 66 on a cage 
67. The cage is loosely mounted on the adjusting shaft 
35. The planetary gears 66 are also meshed with an 
internal gear 68 on a gear member 69, also loosely mount 
ed on the shaft. 35. The gear member 69 carries a second 
internal gear 70 meshed with a pinion 71 on stub shaft 
72 fixed to the gear casing 15. The pinion 71 is also 
meshed with a gear 73 on the inner end of the boring 
element hub 13. 
The planetary gear mechanism of Figure 5 has such 

gear ratios that, when the cage 67 is held stationary by 
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the control shaft 60 and pinion 61, the adjusting shaft 35 
and hub 13 will rotate at the same speed and in the same 
direction. Any change in angular position of the cage 67 
by rotating the control shaft 60 will be reflected in either 
a corresponding speed-up or reduction in speed of the ad 
justing shaft 35 relative to the hub 13 so as to produce an 
inward or outward movement of the arms 16, depending 
upon which direction the control shaft is rotated. 

Although I have shown and described certain embodi 
ments of my invention, it will be understood 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 appended claim. 

claim: 
In a mining machine having a frame and a power-driven 

boring element rotatably mounted thereon, including a 
hub and at least one cutter carrying arm adjustable ra 
dially of said hub, means for adjusting the position of the 
arm relative to said hub, including a shaft extending con 
centrically through an axially of said hub and operably 
connected with the arm at the front end thereof to move 
the latter in response to rotation of the shaft relative to 
the hub, the improvement comprising a first gear fixed on 
said shaft, a planetary gear meshed with said first gear 
and journalled on a carrier concentrically mounted with 
respect to said hub and shaft, a second gear rotatably 
mounted concentrically with the first gear, the shaft and 
the hub, and also meshed with said planetary gear, a 
third gear journalled on the frame and meshed with the 
second gear, and a fourth gear fixed on the hub and meshed 
with the said third gear, and means for rotating said 
carrier reversely about the axis of said hub and shaft, 
including a control shaft disposed on an axis parallel with 
the axis of said hub and shaft. 
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