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My invention relates to mining machines of . 
the universal type, and one of its objects is the 
provision of improved and efficient apparatus for 
adjusting and controlling the operation of the 
cutting of kerfs in any one of various intersecting 
planes including horizontal planes anywhere be 
tween the floor and roof of mine chambers of 
varying heights, and also the cutting of kerfs in 
vertical or shearing planes anywhere between 
the ribs of mine chambers of varying widths. 

. Another object of the invention is the pro 

mechanism for driving the kerf-cutter from a 
Source of power located above the base frame. 
A further object of the invention is the pro 

vision of fluid-pressure motor mechanism for ad 
justing a kerf-cutter on a vertical axis relative 
to the base frame and also on rectangularly 
related axes located adjacent to the kerf-cutter 
and operating the kerf-cutter in its adjusted 
positions. 

O 

vision of mining machines of the universal type - 
with the parts compactly arranged for operation 
with safety, efficiency and economy in mines 
where the available space for operation of the 
machine is limited. 
Another object of the invention is the provision 

of a mining machine of the universal type 
mounted for travel, on a mine track and capable 
of cutting kerfs in planes approximately at the 
level of the mine bottom, or in the planes of a 
mine roof, or in any intermediate horizontal 
planes, and also capable of cutting shearing kerfs 
in various upright planes intersecting the planes 
of the horizontal kerfs, and providing Safe con 
trolling and operating mechanism for the cutting 
of such i kerfs and embodying sin the machine, 
mechanism for safely and quickly effecting, ad 
justments of the kerf-cutter with a minimum 
amount of skill and manual labor. 

30 
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A further object of the invention is the pro 
vision of improved and efficient means for the 
tilting relatively to the base frame, of a Sup 
porting frame on which mining mechanism is 
mounted. ?? ? ." ? - 

Another object of the invention is the pro 
Vision of improved and efficient fluid-pressure 
motor mechanism for rotating on a vertical axis 
relative to the base frame a supporting frame 
carrying mining mechanism and locking said 
supporting frame in adjusted position relative to 
the base frame. 
A further object of the invention is the pro 

vision of improved and efficient fluid-pressure 
motor mechanism for turning over a kerf cutter 
On a longitudinally extending axis and combin 
ing thereWith mechanism for adjusting. the elle 
vation and inclination of the mechanism defining 
such longitudinal axis. 
Another object of the invention is the pro 

vision of fluid-pressure motor mechanism for ad 
justing a kerf-cutter on spaced-apart vertical 
axes and locking the kerf-cutter in adjusted posi 
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Another object of the invention is the pro 
vision of fluid-pressure operating and controlling 
mechanism for planetary power transmission 
gearing connected, between a motor and truck 
propelling mechanism in a track-mounted min 
ing machine for effecting either transportation 
movements or feeding movements along the mine 
track in either direction. 
A further object of the invention is the pro 

vision in a mining machine of the universal type 
of hydraulic motor mechanism for effecting all 
of the adjustments of the chain kerf-cutter 
driven by a motor independently of the hydraulic 
motor mechanism. - 
Another object of the invention is the pro 

vision of improved and efficient hydraulic motor 
operated mechanism for effecting swinging feed 
ing movement of a kerf-cutter either on an axis 
within the boundaries of the kerf-cutter or on an 
axis spaced therefrom. 

It is also the object of the present invention to . 
provide improved mechanism in a track-mounted 
mining machine, for efficiently cutting a shearing 
kerf in a working face extending across the space 
in advance of a curved mine track on which the 
machine is mounted. 
More particularly, it is the object of the present 

invention to provide in a mining machine of the 
universal type having an elongated chain kerf 
cutter, hydraulic motor mechanism for con 
trolling all of the adjustments and operations of 
the kerf-cutter for cutting in horizontal and 
vertical planes, except the driving of the chain, 
cutter which is effected independently of the 

45 
hydraulic motor mechanism. Y 
Other objects of the invention will appear 

hereinafter, the novel features and combinations 
being set forth in the appended claims. 

In the accompanying drawings, ..', 
Figs. 1 and 2, placed end to end, represent an 

elevation of the universal mining machine em 
bodying my improvements; . 

Figs. 3 and 4, placed end to end, represent a 
plan View of the machine shown in elevation in 
Figs. 1 and 2; w 

tion relative to the base frame, combined with 55 Fig. 5 is a sectional elevation taken on the 



2 
line 5-5 of Fig. 2, looking in the direction of the 
arrows; 

Fig. 6 is a sectional elevation taken on the 
line 6-6 of Fig. 2, looking in the direction. Of 
the arrows; 

Figs. 7 and 8, placed end to end, represent a 
longitudinal section elevation taken, through the 
longitudinal center line of the mining machine 
shown in plan in Figs. 3 and 4, placed end to end; 

Fig. 9 is a sectional view taken on the line 
9-9 of Fig. 5, looking in the direction of the 
arrows; 

Fig. 10 is a Sectional view taken on the line 
10-0 of Fig. 5, looking in the direction of the 
arrows; 

Fig, 11 is a front elevational view of the truck 
shown at the lower left-hand portion of Fig. 8; 

Fig. 12 is a sectional view taken on the line 
2-2 of Fig. 11, looking in the direction of the 
arrows; 

Fig. 13 is a transverse sectional elevation taken 
on the line 3-13 of Fig. 1, looking in the direc 
tion of the arrows; - 

Fig. 14 is a sectional elevation taken on the 
line 4-4 of Fig. 5, looking in the dircction of 
the arrows; . 

Fig. 15 is a sectional elevation taken on the 
line 5-5 of Fig. 17, looking in the direction of 
the arrows; 

Fig. 16 is a Sectional elevation taken on the 
line 6- 6 of Fig. 3, looking in the direction of 
the arrows; 

Fig. 17 is a sectional plan view showing the 
truck and the turntable adjusting mechanism; 

Fig. 18 is a sectional view taken on the line 
8-8 of Fig. 21, looking in the direction of the 
arrows; 

Fig. 19 is a sectional elevation taken on the 
line 9-9 of Fig. 1, looking in the direction of 
the arrows; 

Fig. 20 is a section taken on the line 20-20 
of Fig. 19, looking in the direction of the arrows; 

Fig. 21 is a section taken on the line 2-2 of 
Fig. 19, looking in the direction of the arrows; 

Fig. 22 is a diagrammatic view showing the 
controlling and operating mechanism for the 
hydraulic motors including the piping con 
nections thereto; 

Figs. 23, 24, 25, 26 and 27 show details of the 
controlling valve devices shown diagrammatically 
in Fig. 22; 

Fig. 28 shows diagrammatically the range of 
adjustment in elevation of the chain kerf-cutter 
when occupying a horizontal plane above all 
other parts of the machine; 

Fig. 29 shows the range of adjustment of the 
chain kerf-cutter upwardly from a position in a 
horizontal plane approximately in the plane O 
the mine bottom; 

Fig. 30 represents diagrammatically various ad 
justments of the kerf-cutter when in a shearing 
position in a vertical plane parallel to the mine 
track; 

Fig. 31 shows the relative positions of the parts 
of the machine for making a sumping. cut recti 
linearly into a working face extending across the 
space in advance of the mine track; 

Fig. 32 represents the relative positions of the 
elements of the machine for a longwall operation; 

Fig. 33 represents the position of the chain 
kerf-cutter for transportation along a mine 
track in a low roof mine entry; and 

Fig. 34 represents diagrammatically in plan 
view the relative positions of the parts of the 
machine for enabling the kerf-cutter to shear a 

O 
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kerf while the mining machine moves along a 
Curved mine track. 
Although the mining machine is shown in the 

accompanying drawings as being wheel-sup 
ported for travel along a mine track, it may be 
Supported for sliding movement along the mine 
bottom in which event rope or cable haulage 
mechanism may be relied on to transport the 
machine about the mine or effect-certain feeding 
movement thereof along rectilinear paths parallel 
to the longitudinal center line of the Supporting 
framework. Or, if desired, the mining machine 
may be mounted for transportation and for such 
feeding movementS, On Crawler treads operated 
in a well-known manner. I prefer, however, to 
mount the mining mechanism for tilting move 
ments on longitudinal and transverse intersect 
ing axes as hereinafter fully explained. 
By referring to Figs. 7, 8, 11, 12 and 17, it will 

be seen that the rear portion of the base frame 
35 is provided with spaced-apart bearings 36, 36 
in which are journalled the trunnions 37, 37 se 
cured to the front and rear sides of the rear axle 
housing 38 which extends transversely across the 
bottom of the rear portion of the base frame 35. 
The rear axle 39 is journaled in bushings at the 
ends of the axle housing 38. The rear wheels 
40, 40 are secured to the ends of the axle 39 to 
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rotate therewith. 
The front wheels 4, 4' are secured to the 

ends of the front axle 42 and the latter is jour 
naled in bushings 43, 44 in the separate trans 
versely extending housings or bearings 45 and 46, 
as shown in Fig. 17. By means of a collar 47 se 
cured to the axle 42, the bearing 45 moves lateral 
ly bodily with the axle 42. At the ends of the 
bearing 46, however, small clearances are pro 
Vided at 48 and 49 to permit a slight lateral move 
ment of the bearing 46 relative to the axle 42. 

Pivotally mounted on the base frame 35 by 
means of a king-pin 50 (Fig. 13) is a turntable 
comprising a circular plate 5 on top of which is 
secured a platform 52, to the lower side of which 
is Secured a ring 53 concentric with the ver 
tical axis of the king pin 50. Mounted on the 
base frame 35 is a bracket frame 54 which carries 
a series of horizontal pins 55, 55 on which are 
journaled the supporting rollers 56, 56 as shown 
in Fig. 17. By means of brackets 57, 57 at the 
inner ends of the pins 55, 55 the rollers 56 are 
held in their positions shown in Fig. 17, so as 
to be directly under the ring 53 and engaged 
thereby. (Fig. 13.) It will thus be seen that 
when the platform 52 Occupies a horizontal plane. 
its support by means of the ring 53 on the rollers 
56 is widely distributed by reason of the wide 
distribution of the rollers as shown in Fig. 17. 

Rigidly Secured to the rear end of the base 
frame 35 is a rearwardly extending platform 327 
as shown in Figs. 3, 7 and 17.. Secured to the 
upper surface of the platform 327 are the longi 
tudinally extending cylinders 59, 59 of hydraulic 
motors 60, 60. Within the cylinders are pistons 
61, 6 connected to forwardly extending piston 
rods 62, 62 movable through adjustable stuffing 
boxes 63, 63, and having their forward ends con 
nected by screws 64 to the rack bars 65, 65. 
By referring to Figs. 7, 8 and 13, it will be seen 

that depending from the peripheral edge of the 
horizontal plate 5 is a large spur gear 66 con 
centric with the vertical axis of rotation of the 
turntable and the mining mechanism mounted 
thereon. The rack bars 65, 65 are guided along 
slide bearings 67, 67 in position to mesh with 
diametrically opposite sides of the spur gear 66 
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as shown in Fig. 17. The spur gear 66 may be 
integral with the turntable 5 as shown in Fig. 7, 
and the latter may be connected to the platform 
52 by means of the pins 68, S8 as shown in Figs. 
7 and 17. When the pistons 6 of the hydraulic 
Inotors 60 are moved in opposite directions under 
the control of the hydraulic circuits and connec 
tions shown in Fig. 22, the spur gear 66 is rotated 
in one direction or the other to effect rotation 
of the turntable and the mining mechanism 
mounted thereon, and, as hereinafter described 
in connection with Fig. 22, the pistons 6 may be 
locked in adjusted positions and thereby effect 
locking of the turntable in adjusted position rela 
tive to the base frame 35. 

Mounted on the forward end of the base frame 
35 are spaced-apart cylindrical supports 69, 69' 

0. 

5 

for the hydraulic motors comprising cylinders . 
TO, 70 in which are movable pistons 7 having 
depending piston rods 72, 72 movable through 
stuffing boxes 73 in the lower cylinder heads 
4, 4'. . 
As shown in Fig. 12, the lower end of the piston 

rod 2 is provided with an enlarged head 75 
which fits loosely in a cylindrical recess 76 in 
the upper portion of the forwardly extending 
horizontal supporting block 77. At the bottom 
of the recess 6 is a wear plate 78 and Spaced 
above this plate is a cylindrical plate 79 secured 
to the top of the supporting block and pro 
vided with an opening in its center for loosely 
receiving the piston rod 72 immediately above 
its lower enlarged head 5. 

Extending rearwardly from the axle housin 
45 is an arm 80, the rear end of which is provided 
with a cylindrical opening 8 for receiving a 
bushing 82 having an interior surface which 
diverges from the center to both ends of the 

2) 

25 

3 
hydraulic motors 70, O' individually and inde 
pendently of each other to secure tilting move 
ments of the platform 52 on the longitudinal axis 
of the trunnions 37 shown in Fig. 7, as herein 
after described in Connection with Fig. 22 show 
ing the hydraulic circuits and connections, the 
link 9 is relied on to maintain the wheels 4 
and 4 on the ends of the axle 42 in their proper 
relations to the rails of a mine track. The wheel 
4 and collar 4 prevent the axle 42 from having 
an endwise movement in the axle housing 45 
and consequently when the axle housing 45 is 
lifted or lowered by its hydraulic motor 70, rela 
tive to the base frame 35, there will be an endwise 
movement of the axle 42 relative to the base 
frame 35 as determined by the arcuate movement 
of the pivot 92 at the outer end of the link 9, 
but the latter retains the axle housing 45 in a 
predetermined relation to the base frame 35. 
Such endwise movement of the axle 42 is rela 
tively small and is not interfered with by the 
axle housing 46 because of the clearances at the 
ends thereof, as indicated at 48 and 49 in Fig. 17. 
The pivotal connections between the rear ends 
of the arms 80 and 80 and the bottom of the 
base frame 35 permit vertical as well as lateral 

- movements of the axle housing 45 and 46. When 

3. 

bushing. An annular flange 83 at the upper end 
of the bushing 82 is adapted to engage the ring 
wear plate 84 which is located on the lower side 
of the boss 85 on the bottom of the base frame 
35. A bearing pin 86 is pinned at 87 in a cylin 
drical opening in the boss 85, and the lower end 
of the bearing pin 86 is provided with an enlarged 

the link 9 compels the arm 80 to move laterally 
on the vertical axis of the pin 86, the axle 42 
may slide endwise in the axle housing 46 as per 
mitted by the clearances at 48 and 49. It is not 
desired to exert any strains laterally on the lower 
ends of the piston rods 72, T2 and the recesses 
76, and the hole in the plate 79 should therefore 
be sufficiently large to prevent any binding strain 
on the piston rods 72, 72’. Inasmuch as the axle. 
42 is journaled in the bushings 43 and 44, such 
lateral movement as may be imparted by the link 
9 to the arm 80 may be provided for by a loosely 
fitting, connection between the rear end of the 
arm 80' and the depending bearing 86. 

head 38 for engaging the lower side of the rear 
end of the arm 80. The upper annular surface 
of the head 68 is spaced sufficiently, from the 
wear plate 84 to permit the axle housing 45 to 
fulcrum on the bearing 86 when the piston. 
is moved up or down in the cylinder 70. It should 
also be understood that there is sufficient play 
of the enlarged head 5 at the lower end of the 
piston rod 72 to permit the piston, rod T2 to move 
vertically in the stuffing box 73 without binding. : 
As shown in Fig. il, a supporting block ' 

extends forwardly from the axle housing 46 and . 
this supporting block has a recess therein 
similar to that shown in Fig. 12, for receiving an 
enlarged head at the lower end of the piston rod 
2' which head is confined by the ring plate 79' 

as described in connection with Fig. 12. 
Extending rearwardly from the axle housing 

46 as shown in Fig. 17 is an arm 80' connected 
to a bearing pin 86 as shown in dotted lines in 
Fig. 17. The connection between the rear end of 
the arm 80' and the bottom of the base frame 35 

Inasmuch as the turntable 5 and the platform 
52 are mounted on the rollers 56 for rotation on 
the vertical axis of the king-pin 50, the latter is . 
flexibly connected between the turntable 5 and 
the base frame 35 by means of the construction 
shown in Fig. 7 as hereinafter more fully de 
scribed. The upper end of the king-pin 50 is 
provided with a head 93 which is located in a . 
recess 94 and rests against an upwardly faring . 
annular seat 95 so that the king-pin 59 may have 
a limited lateral movement as permitted by the 
cylindrical opening 96 in the depending hub 97, 
in which opening the king pin 50 loosely fits. 

Mounted on the outer surface of the hub 97 is 
, the inner race 98 of a ball bearing 99, the outer 

... ace 00 of which has its inner surface Ol 
spherical in shape to permit a limited tilting of 
the turntable 5 in any direction relative to the 
cylindrical support fo2 which carries the outer 
race 00. A ball bearing retaining device 3 fits 

: in the ring support O2 and is provided at its 

is similar to that shown at the right-hand end 
of Fig. 12. A?? 
Depending from the front end of the base 

frame 35 is a bracket plate 89 to which is pivoted, 
as shown at 90 in Figs. 11 and 17, an equalizing 
link 9, the other end of which is pivoted, as indi 
cated at 92 in Figs. 11 aid 17, to the axle housing 
5. Inasmuch as it is desired to operate the 

lower side with an annular flange 04 which rests 
against an annular shoulder f05 in the cylin 
drical support 06 which depends from the bottom 
of the base frame 35. 
The king pin 50 extends loosely through a cen 

tral opening for at the center of the ball bearing 
retainer 03. At the lower central portion of 
the retainer 03 is secured a circular bearing block 
08' having a central opening through which the 

king pin 50 loosely extends. The lower surface 
of the circular bearing block 08' is spherical in 
shape to receive the upper race. 08 of the ball 
bearing fo9, the lower race O of which rests on 
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the ring cup retainer it which is mounted in 
adjustable position on the nut 2 screw-threaded 
to the lower end of the king pin 50 and locked in 
adjusted position by the cross-pin 3. It will 
thus be seen that when the turntable 5 together 
with the platform 52 are rotated on the axis of 
the king pin 50, slight universal tilting of the 
turntable and platform will be permitted by the 
spherical surfaces at the inner Surface of the 
race 00 and at the Outer surface of the race 08 
which keep the races of the ball bearings in proper 
relations to each other. That is to say, the turn 
table may be rotated in either direction without 
iriterfering with the efficiency of the ball bear 
ings, while at the same time permitting the lower 
ball bearing shown in Fig. 7 to resist upward 
thrust brought on the king pin 50 whenever there 
is, any tendency for the forwardly overhanging 
structure of the mining machine to tilt the plat 
form 52 off the rear supporting rollers or those 
designated 56 in Fig. 17. 

It should be particularly understood that the 
turntable 5 and the platform 52 are so connected 
to the base frame 35 as to move bodily therewith 
whenever the base frame is tilted on the horizon 
tal transverse axis of the axle 39 or on the longi 
tudinal horizontal axis of the trunnions 3, 37. 
It is intended that there shall be only a very slight 
universal tilting of the turntable 5 relative to the 
base frame 35 as permitted by the ball bearings 
shown in Fig. 7 and the mechanism associated 
therewith and with the king pin 50. In other 
words, the pivotal connection at the king pin 50 
between the turntable 5 and the base frame 35 
is such as to permit universal yielding of the turn 
table relative to the base frame 35 so that the 
platform 52 may accommodate itself without dis 
tortion or undue strain to Such irregularities as 
there may happen to be in the spaced-apart Sup 
porting rollers 56 and the mountings therefor. 
As shown in Fig. 13, the recess 94 for the head 

93 of the king pin 50 may be closed by means of 
the horizontal plate 14. The platform 52 may 
be detachably connected to the turntable 5 by 
means of the bolts 5, f f 5. Also, as shown in 
Fig. 13, the frame 54 of Fig. 17 as well as the 
brackets 57 of Figs. 7 and 17 may be integral with 
the base frame 35. The bearings for the rollers 
56 may each comprise a pin 55 secured to the pe 
ripheral frame 54. 
By referring to Fig. i5 which is a section taken 

on the line 5-5 of Fig. 17 looking in the direc 
tion of the arrows, it will be seen that the rear 
axle housing 38 is mounted to slide in the vertical 
guideways ffs, 6 which depend from the bot 
tom of the base frame 35. This rear axle housing 
guiding structure is located in spaced-apart posi 
tions on opposite sides of the trunnions 37, 37 and 
provides a means for maintaining the axle hous 
ing 38 in its proper relation to the base frame 35 
when the latter is tilted on the longitudinal axis 
of the trunnions. 

Associated with one of the wheels 40 as shown 
in dotted lines at 20 in Fig.17 is manually op 
erated brake mechanism which may be locked in 
applied position so as to cooperate with the struc 
ture shown in Fig. 15 to anchor the Supporting 
framework of the machine relative to the track 
when the kerf-cutting mechanism, hereinafter 
described, is operated for effecting the cutting of 
arcuate kerfs in horizontal planes or vertical 
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to anchor the framework of the machine relative 
to the mine track, both the rear axle and the 
front axle could be held by the brake mechanism 
20 against rotation. It will also be seen that 
When the brake 20 is released and the rear axle 
is driven, power will be transmitted through the 
chain 7 to the front axle 42 to positively drive 
the latter at the same time that the rear axle 39 . 
is being driven. 
The mechanism for supporting the kerf-cutting 

apparatus on the platform 52 so as to rotate with 
the turntable 5 comprises castings 2 f, 12 which 
may be welded to the top of the platform 52 as 
illustrated in Fig. 13, the latter being a view taken 
on the line 3-3 of Fig. 1, looking in the direc 
tion of the arrows. The rear ends of the castings 
2, 2 are provided with bearing blocks 22, 22 

for the transverse pivot bar 23. (Fig. 3). The 
hubs 24, 24 and 25, 25 at the rear ends of the 
arms f26, 26 and 27, 27 are keyed to the 
pivot bar 23 as illustrated at 28 in Fig. 1. The 
forwardly extending arms 29, 29 and 30, 30 
are provided with hubs 3, 3 and 32, 32 keyed 
as indicated at 33 in Fig. 1, to the transverse 
pivot bar f34 shown in Figs. 1, 3 and 8. 
The transverse pivot bar 34 is journaled in 

bearings 35, 35 which extend laterally from 
the casing 36 as shown in Figs. 3 and 8. The 
casing 36 is rigidly attached at its rearward end 
to the forward end of the frame of an electric 
motor M, the rear end of which is entirely closed 
by the casing 37 which is provided with screw 
threaded hand-hole cover plates 38, 38 which 
When removed render the brushes and the com 
mutator of the electric motor M accessible for 
inspection or repair. 
To the front end of the casing 36, as shown in 

Fig. 8, is rigidly welded, as indicated at 39, the 
cylindrical bearing support 40 in a cylindrical 
opening 4? in the forward end of the casing 36 
So as to occupy a downwardly inclined position 
“When the casing 36 and the motor M are hori 
Zontal, as shown in Fig. 8. 
To the front end of the motor shaft 42 is 

Secured a bevel pinion f 43 which meshes with a 
horizontal bevel gear 44 keyed to the upper end 
of the shaft 45, to the lower end of which is 
keyed the bevel gear 46, as shown in Fig. 8. 
The bevel gears. 44 and 46 are respectively 

provided with hubs f47 and 48 which are 
mounted in upper and lower thrust bearings 49 
and 50. The upper thrust bearing 49 is 
mounted in an annular recess on the underside 
of the cap plate 5 which is detachably con 
nected by means of cap screws 52 to the cover 
plate 53 which in turn is detachably connected 
by means of the cap screws 154 to the upper side 

60 

planes. A sprocket chain as shown in Fig. 17 
meshes with sprockets 8 and 9 connected to 
the rear and front axles so that when the brake 
mechanism 20 is applied to one of the wheels 40 

of the casing 36. The lower thrust bearing f 50 
is mounted in an annular recess on the upperside 
of the bottom cap plate 55 which may be de 
tachably secured to the casing 36 by means of 
the cap screws 56. : - 

It should be particularly noted that the con 
nections betwen the peripheral portion of the 
cover plate l53 and the casing 136 and th? con 
nections between the peripheral portions of the 
cap plate 5 and the cover plate 53 and the pe 
ripheral connections between the cap plate 55 
and the casing 36 are angular in cross-section 
as shown in Fig. 8, SO as to keep dust and dirt 
from entering the casing and interfering with 
the lubrication of the bearings therein. The 
rear end of the motor is also provided with a 

75 
flame-proof casing 37 and both the latter and . 
the casing at the front end of the motor M are 
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rigidly attached to the latter so as to always 
move bodily therewith as well as with the cylin 
drical bearing 40 as a single supporting rigid 
unit. . 
As shown in Fig. 8, a bevel gear 5 meshes 

With the bevel gear 46 and is keyed to the rear 
end of the rotary shaft (58. As shown in Fig. 8, 
at the Outer end of the shaft 58 is keyed a bevel 
pinion 59 which is adapted to mesh with the 
bevel gear 60, as shown in Fig. 6. The bevel 
gear 60 meshes with the bevel gear 6 keyed to 
the shaft 62, to the outer end of which is keyed 
the sprocket 63 with which meshes the cutter 
chain 64 mounted to travel along the guides on 
the cutter bar 65. It will thus be seen that 
when the electric motor M is operated, power 
is transmitted through the bevel gearing shown 
in Figs. 6 and 8, to the sprocket 63 to drive the 
chain cutter including the cutting bits a 66 which 
are mounted in the bit-holders 67, as shown in 
Fig. 4. 
By means of cap screws and locking mecha 

nism therefor as shown at 68 and 69 in Fig. 8, 

5 
annular flange 202 located between the cross 
plate 84 and the cutter frame 8. It will thus 
be seen that when the cutter bar 65 rotates on 
the axis of the shaft 62, the bushing 200 and its 
annular flange 202 slide against the relatively 
stationary surfaces at the outer periphery of the 
bearing block 98 and the underside of the cross 

O 
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the bevel gears 5 and 59 are held against the 
inner races of the roller thrust bearings 70, ti, 
as shown in Fig. 8. The roller thrust bearings 
are mounted on the enlarged portions 2 and 
73 of the end portions of the shaft 58, in annu 

lar seats at the ends of the tubular bearing 40. 
Additional annular seats in the ends of the tubu 
lar bearing 40 are provided for the packing 
rings 4 and 5., 
A turnover head 76 is provided with a rear 

wardly extending tubular portion 77 the ex 
tremities of which are fitted with bushings 78, 
79 secured thereto and journaled on end por 

tions of the cylindrical bearing 40, as shown in 
Fig. 8. The bushing f 79 is provided with a rear 
annular flange 80 located between the rear end 
of the tube 7 and the front annular face of the 
casing 36 where the rear end of the cylindrical 
bearing 40 fits in the cylindrical opening 4. 
The turnover head is at its outer end is cylin 

drical in shape, as shown in Fig. 8, relative to an 
axis which extends transversely of the axis of the 

25. 

30 

35. 
apart bracket plates 83 and the connecting in 

45 
shaft 58. Such cylindrical portion is designated 
18 in Fig. 8 and may be integral with the rear 
wardly extending tubular portion 7. The ends 
of the cylinder 8 are covered by the spaced 
apart bracket plates 83 which are attached by 
means of the cap screws 82 to an inner cylinder 
208 hereinafter described. Fitting into an annu 
lar groove 85 at the periphery of the plate 84. 

held in place by the cap screw 2. 

plate 84, as viewed in Fig. 8. A lubricating 
packing ring 203 may be located in an annular 
recess in the outer periphery of the bearing block 
98. 
Between the sprocket 63 and an annular seat 

in the bearing hock 98 is a roller thrust bear 
ing 204. Extending inwardly from the bearing 
block 98 is a sleeve 205 to form a cylindrical 
bearing for the spaced-apart split rings 206 
which fit in annular spaced-apart grooves in the 
enlarged portion 20 of the shaft 62. 
The cross-plate 84 may be made in two parts 

secured together, with each part integral with 
the bracket plates 83, 83, as shown in Fig. 6. 
The bracket plates 83, 83 may be secured to 
the inner cylinder 208 by means of the cap screws 
82 as shown in Fig. 6, and the cylinder 208 fitted 

against the inner sides of the bracket plates 83 
and against the guiding shoulders 209, 209. The 
inner cylinder is journaled within the Outer cyl 
inder 8 and the inner peripheral edges of the 
inner cylinder 208 are guided along the annular 
shoulders 209, 209 on the inner faces of the 
bracket plates 83. By means of the ring 86 
fitting in the annular groove 85 in the cross 
plate 84, the cutter frame 87 together with 
the chain kerf-cutter mounted thereon is sup 
ported by the rigid unit comprising the spaced 

ner cylinder 208 , between the same. Conse 
quently, when the bracket plates 83 together 
with inner cylinder 208 are rotated within the 
cylinder 8, the cutter bar is moved along 
arcuate lines transversely of itself. . 
The upper end of the sprocket shaft f62 is 

provided with a cup shaped cap. 20 which is 
Between 

the lower edge of the cap. 2.0 and the collar 2 f2 
On the shaft 62 is located the inner race of a 
roller thrust bearing 23, the Outer race of which 
rests on an annular seat 214 of a cylindrical sup 
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is a retaining ring 86 which may be composed 
of two semi-circular portions secured to the cut 

* ter, frame i 87 by means of cap screws 88, as in 
dicated in Fig. 8. The cutter bar 65 is suit 
ably supported by the cutter frame 87 for ad 
justment relative thereto by means of the cutter 
chain slidable adjusting mechanism 189 compris 
ing the head 90 connected to the cutter bar, a 
screw i9 threaded through a portion of the cut 
ter frame 8, and a collar 92 adapted to re 
ceive a turning tool. 

Riyeted to the upper side of the sprocket 63, 
as shown in Fig. 8, is a ring plate 93 against 
which is thrust by means of the springs 94, a 
ring 95 mounted to slide on spaced pins. One of 
which is shown at 96 in Fig. 8. The ring 95. 
fits in an annular recess 97 in the bearing block 
98 which is secured by means of Screws One of 
which is shown at 99, to the cross-plate 84 of 
the turnover head. T6. . . 
The cutter frame 87 has a circular opening 

200 in which fits the bushing 20 which has an 
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port 25 located intermediate the ends of the 
transverse axle 26. One end of the axle 26 
is journaled in the bearing 27 formed by an 
inwardly extending hub at the center of the 
right-hand plate 83 as viewed in Fig. 6. An 
enlarged head 218 on one end of the axle 216 
rests against the outer end of the hub bearing 
217. The other end of the axle 26 is provided 
with a cap 2 f9 which is secured in place by the . 
cap screw 220, and the cap 29 is journaled in 
the bearing 22 which is in the form of a hub 
extending outwardly from the left-hand plate 
83, as viewed in Fig. 6. The bevelgear 16O is 
provided with a hub. 222 which is journaled by 
means of the thrust bearings 223 and 224 on 
that portion of the axle 2 f6 intermediate the 
cap 29 and the cylindrical support 25. 

It should be particularly noted that irrespec 
tive of the position of the cutter bar 65, whether 
in a horizontal plane, a vertical plane or in any 
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other plane, the bearings for the sprocket shaft 
f62 and for the axle 26 will be maintained in 
position for efficient operation of the power 
transmission mechanism between the shaft 58 
and the chain driving sprocket 63, since the 
support for the cutter bar is effected by the cyl 
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inder units independently of the power trans 
mission mechanism within the same. 

Pivotally connected to the upper portions of 
the bracket plates 83 by means of the pins 225, . 
225 as shown in Fig. 6, are rearwardly extending 
links 226, 226, the rear ends of which are jour 
nailed on the ends of the laterally extending bars 
227, 227, the intermediate portion 228 of which 
provides spaced-apart cross-heads or rollers 229, 
229 movable along the guides 230, 230 mounted 
on the forward end of the cylinder bed plate 23, 
as shown in Fig. 4. The bed plate 23 may be 
secured by means of the cap screws 232, 232 to 
the upper side of the rearwardly extending tubu 
lar portion 77 of the turnover head 76, as 
shown in Fig. 2. 
Mounted on the bed plate 23 is a hydraulic 

motor comprising a cylinder 233 and a piston 234 
movable therein and provided with a piston rod 
235 extending through the stuffing box 236 and 
secured at its outer end to the cross-head bar 
228. When this hydraulic motor is operated to 
move the piston 234 toward the right, as viewed 
in Fig. 8, the cutter bar will be swung trans 
versely of its plane on the axis of the axle 2.6 
with the outer end of the cutter bar moving in 
a downward direction. When the piston 234 is 
moved toward the left the cutter bar will be 
swung transversely of its plane with its outer 
end moving upwardly. The cutter bar may be 
locked in its adjusted position by locking the 
piston 234 in the cylinder 233 as hereinafter de 
Scribed in connection with Fig. 22. 

he elongated chain kerf-cutter including the 
cutter bar 65 and the endless chain cutter 
mounted thereon may be swung either for feed 
ing or adjustment purposes, on the axis of the 
shaft 62 by means of the hydraulic motors 237 
and 238 operated in opposite directions. These 
hydraulic motors are pivotally connected at 239 
239 to supporting plates 240, 240 which are se 
cured to and extend laterally from the bracket . 
plates 83, 83, as shown in Figs. 2 and 4. Ex 
tending forwardly from the pistons in the cylin 
ders of the hydraulic motors 237 and 236 are 
piston rods 24, 24, the forward ends of which 
are pivoted at 242, 242 to brackets 243, 243 rigidly 
secured to the cutter frame. 8. The axes of 
the pivots 239, 239 and 242, 242 are parallel to 
each other and also parallel to the axis of the 
sprocket shaft 62. By effecting movement of 
the pistons in the motors 237 and 238 in oppo 
site directions as hereinafter explained in con 
nection with the diagram shown in Fig. 22, the 
cutter bar may be swung in either direction on 
the axis of the sprocket shaft f62 and locked in 
adjusted position by confining the pistons in 
the cylinders of the motors 237 and 238. Such 
locking of the cutter bar in adjusted position is 
desirable when rectilinear feeding of the kerf 
cutter is to be effected. When the kerf-cutter is 
fed arcuately on the axis of the sprocket shaft 
162, it is preferred to swing the cutter bar in an 
anti-clockwise direction, as viewed in Fig. 4, So 
that the cutter bits emerging from the Coal face 
will sweep the cuttings from the kerf during the 
operation of the kerf-cutter. • 

However, if the cutter bits 66 are reversed in 
the bit-holders 67, the kerf-cutter may be fed 
arcuately in a clockwise direction, as viewed in 
Fig. 4. It is therefore desirable to mount the 
cylinders of the hydraulic motors 23, 238 to 
resist the rearward thrusts whether the kerf 
cutter is fed arcuately in one direction or the 
other, 
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cylinder 208. The sliding sealing plate 

2,268,701 
In order to permit the sleeve bearing 205, shown 

in Fig. 8, to extend into the chamber in which the 
bevel gear 6 is located, a slot 244 is provided in 
the lower portion of the cylinder 8, this slot 
having a width equal to the diameter of the sleeve 
205. The inner end of the sleeve 205 fits in and 
extends through a circular opening in the inner 
cylinder 208. The inner end of the sleeve 205 
always moves bodily with the inner cylinder 208. 
A slot 245 in the inner cylinder 208 is provided 
for the rear hub portion of the bevel gear 59, 
and it is desirable to prevent dust and dirt from 
entering the chamber within the cylinder 208 
when the outer end of the cutter bar is moved 
upwardly from its position shown in Fig. 8. A 
sealing plate 246 is therefore mounted in a receSS 
247 in the outer surface of the cylinder 208, as 
shown in Fig. 8. This plate 246 has the width 
shown in Fig. 6 and is provided with a slot having 
a width equal to the diameter of the bearing 

A narrow slot 268 in the sealing plate 
246 receives the inner end 249 of a Screw 250 
which may be locked in place by the nut 25, as 
shown in Fig. 8. The screw 250 is mounted in 
the outer cylinder 8 and therefore acts as a 
fixed abutment engageable by the ends of the 
slot 248. When the inner cylinder 208 is moved 
in a clockwise direction, it tends to carry with it 
the sealing plate 246 but when the upper end of 
the slot 248 engages the fixed abutment 249 the 
movement of the sealing plate 246 stops while the 
inner cylinder 208 continues to rotate as per 
mitted by the slots 224 and 245. When the cyl 
inder 208 is moved in an anti-clockwise direction 
the sealing plate 246 tends to move with it until 
the lower end of the slot 248 engages the fixed 
abutment 249 in a position where the left-hand 
end of the sealing plate 246 will be in overlapping . 
relation with the left-hand end of the slot 244 
and the lower end of the slot 245, thus preventing 
access through the slot 244 to the interior of the 

246 
therefore acts automatically when the cutter bar 
is swung transversely of its plane to always keep 
the chamber within the cylinder 208 entirely 
closed from the external atmosphere. 
A transverse thrust bar 252 is detachably and 

| rigidity secured to the bracket plates 83, 83 by 
means of plates 253 and cap screws 254, as shown 
in Fig. 2. This cross-bar is thus secured to the 
plates 83, 83 against movement in any direc 
tion. The outer ends of the cross-bar 252 are 
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provided with holes for receiving the pins 255 
projecting from the lower sides of the cylinders 
of the hydraulic motors 237 and 238. The upper 
sides of these cylinders are provided with pins 
239, 239 which extend into openings in thrust 
blocks 256 which are slidable laterally into the 
guideways 257, 257 on the undersides of the 
brackets 240, and the slide blocks 256 may be 
held in place by pins as shown at 258 in Fig. 6. 
It will thus be seen that forward and rearward 
thrusts on each cylinder are resisted by the lower 
pins 255 fitting in openings in the ends of the 
cross-thrust bar 252 and by the upper pins 239 
fitting in openings in the thrust blocks 256 which 
are fitted in spaced-apart lateral extending 
guideways in both sides of the lateral extending 
brackets 260 secured rigidly to the outer sides of 
the bracket plates 83, 83. 

Referring now to the mechanism for turning 
over the head 76 together with the cutter bar, on 
the axis of the shaft 158, as shown in Figs. 8, 9 
and 10, it will be seen that a worm gear 259 is 
mounted on the rear end of the tubular portion 
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f77 of the turnover head (76. The front end of 
the casing 36 is provided with an annular shoul 
der 260 forming an annular recess 26 for receiv 
ing the two halves of a retaining ring .262 which 
is rigidly secured to the worm gear 259 by means 
of the cap screws 263. These cap screws extend 
through an annular flange 264 which may be in 
tegral with the tubular support 77, and conse 
quently the worm gear 259 is rigidly connected to 
the tubular support 77 to rotate therewith while 
the rear end of the tubular support is journaled 
in the bushing i 9 and the annular flange 8 
thereof. 
By referring to Fig. 5, it will be seen that the 

cylindrical bearing 40 is hollow but provided 
with inwardly extending radial ribs 265 arranged 
parallel to the shaft 58. The elongation of the 
cylindrical support 40 reinforced by the spaced 
ribs 265 on the interior thereof, affords a very 
rigid support for the mechanism mounted there 
on, while the thrust bearings 70 and are 
kept in proper alinement, and furthermore the 
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elongation of the cylindrical Support 40 affords a 
distribution of the mounting of the tube 77, as 
indicated by the bushings f8 and 79 in Fig. 8. 
As shown in Fig. 5, a worm 266 meshing with 

the worm gear 259 is connected to a worm shaft 
26 the ends of which are mounted in roller 
thrust bearings .268, 269. These roller thrust 
bearings are mounted in seats in the casing 20 
and the Outer races of the thrust bearings are 
held in place by the cap plates 27, 272 detach 
ably secured by means of the cap screws 273, 274 
to the ends of the casing 270, as shown in Fig. 5. 
A semi-cylindrical cover plate 275 detachably se 
cured to the casing 270 by means of the cap 
screws 276, 276 serves to cooperate with the cast ing 270 to entirely enclose the worm gearing 
266, 259. The rear edges of the casing 270 and 
the cover plate 275 fit over arcuate seats 277 and 
278 on the front end of the gear casing 36, as 
shown in Fig. 8. The seats 277 and 278 are con 
centric and preferably located in adjacent planes 
extending at right angles to the axis of the shaft 
58. The head 76 together with the cutter bar 
may be rotated to any extent desired without 
opening the enclosure to the atmosphere. At the 
outer end of the casing 270 and the cover 275 an 
annular lubricating packing ring 279 engages the 
neck portion 77 of the head T6, as shown in 
Fig. 8. 
Keyed to the worm shaft 267, as shown in Figs. 

5 and 10, is a worm gear 280 with which meshes 
a worm 28 connected to a shaft 282 the ends of 
which are mounted in the ball bearings 283, 283, 
as shown in Fig. 9. One end of the shaft 282 is 
connected by the flexible coupling 284 to the rotary cylinder block 285, to the central opening 
of which is secured a bushing 286 journaled on 
the bearing 287 secured rigidly by means of 
mechanism including the nut 288, to the cover 
289 which in turn is detachably secured by means 
of the cap screws 290 to the casing 29. 
The rotary hydraulic motor 292 is shown in de 

tail in Fig. 14 which is a section taken on the 
line 4-4 of Fig. 5, looking in the direction of 
the arrows. Supply and exhaust ports 293, 294 
in the stationary bearing block 287 communicate 
with the radial cylinders in the rotary block 285 
in which cylinders are mounted pistons 295 for 
reciprocation within the inner race 296 of the 
ball bearing 297, the outer race 298 of which fits 
the inner wall of the motor casing. The ball 
bearing is mounted eccentrically of the axis of 
rotation of the cylinder block 285 and therefore 
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when the port 293 is used as a supply port and 
the port 294 is used as an exhaustº port, the ro 
tation of the cylinder block will be in an anti 
clockwise direction as indicated by the arrow 299 
in Fig. 4. 

It should be noted that while the worm gear 
259 is rigidly connected to the rear end of the 
neck of the turnover head 76 to rotate bodily 
therewith, the worm shafts 267 and 282 are 
mounted in casings which are rigidly connected 
to the gear casing 36. The hydraulic motor 292 
and the worm gearing 28, 280 and 266 are 
mounted on the gear casing 36. The rear edges 
of the casing 270 and the cover 275 therefore 
fit on the seats 277 and 278 in stationary position 
relative to the gear casing 136. The motor cas 
ing 29 is secured by means of cap screws as ill 
lustrated at 300 in Figs. 4 and 9 to the gear cas 
ing 20, and the latter in turn may be secured 
to the gear casing 36 by means of the cap 
Screws 30, as shown in Fig. 10. 
As shown in Figs, 3 and 7, a supporting bracket 

302 is rigidly connected to the rear end of the 
notor casing 37, and is provided with rearward 
ly extending bearing arms 303, 303 in the rear 
ends of which are journaled the trunnions 304, 
304 which extend laterally from the cylinder 
305 of the vertical hydraulic motor 306. A piston 
307 is reciprocable vertically in the cylinder 305 
and is provided with a piston rod 308 which ex 
tends through a stuffing box 309 to a pivotal 
connection at 30 to the rear end of the plat 

. As hereinafter described in connec 
tion with Fig. 22, the cylinder 305 may be locked 
at various elevations relative to the platform 52 
So that when desired the trunnions 304 may be 
relied on as a fixed pivot for the rear end of 
the Supporting unit comprising the motor rigid 
ly connected to the gear casing 36, shown in 
Fig. 8, with the latter in turn rigidly connected 
to the elongated cylindrical bearing 40. 
As shown in Fig. 3, the huos 24 and 25 at 

the rear ends of the arms 26 and 27 may be 

45 

50 

55 

60 

85 

75 

pinned to the bearing bar 23 as indicated at 3 
and 32. The hubs i3 and 32 at the front ends 
of the arms 29 and 30 may be pinned to the 
bearing bar 34 as indicated at 33, 34. Conse 
quently, the pairs of arms at the lateral sides 
of the motor M may be regarded as link struc 
tures 315, 315 connecting the transverse bearing 
bars 23 and 34, the bearing bar 23, being on a 
fixed transverse axis relative to the platform 52, 
while the bearing bar 134 is on a fixed axis rela 
tive to the supporting unit comprising the motor 
M, the gear casing 36 and the elongated cylin 
drical bearing 40. When the link structures 
35, 35 are swung upwardly or downwardly on 
the rear transverse axis of the bearing bar 23 
the rear end of such supporting unit tilts on the 
axis of the trunnions 304 at the rear end of the 
bearing arms 303, as shown in Fig. 3 (see also 
Fig. 28). ? - 

For the purpose of swinging the link structures 
3.5 on the transverse axis of the bearing bar. 
23, hydraulic motors 316, 316 are pivotaly con 
nected between the platform 52 and the link 
structures 35, 315 intermediate the ends of the 
latter, as shown in Fig. 3. The hydraulic motors 
36, 36 include cylinders 37, 37 mounted in 
rings 38, 318 which are provided with laterally 
extending trunnions 39 and 320 (Fig. 13). The 
outer trunnions 39, 39 are mounted in bearings 
between the adjacent ends of the arms 126 and 
29, and the inner trunnions 320 are mounted 
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shearing kerfs in vertical planes in the working 
face 328, parallel to the mine track. 324 and 
parallel to the ribs 329 and 330 of the mine room. 
The shearing kerfs may be cut in any plane be 
tween the ribs 329 and 330, and the ribs 329 and 
330 may be spaced-apart various distances; so 
that shearing kerfs may be made anywhere in 
a working face extending across the space in ad 
Vance of the mine track, with the ribs 329 and 
330 within the reach of the machine, when the 
supporting unit 325 is swung through its widest 
angle of adjustment om the vertical axis 50 of the 
turntable. 
When the cutter bar 65 is in a vertical plane, 

the pivotal axis 26 is vertical and parallel to 
the vertical turntable axis 50. That this is true 
may be seen by referring to Figs. 6 and 8 which 
show that the sprocket shaft 62 is always at 
right angles to the plane of the cutter bar 65, 
and the axis of the shaft 26 is always at right 
angles to the shaft 62 and intersects the same. 
Consequently, when the cutter bar occupies a 
vertical plane the axis of the shaft 26 must be 
vertical since it always occupies a position ex 
tending transversely of the cutter bar and spaced 
therefrom. As shown in Fig. 8, the respective 
axes of the Sprocket shaft 62, the shaft 2 f 6 and 
the shaft 58 intersect each other. 
26 is rotatable in a plane which is at right 
angles to the axis of the shaft 58, and the shaft 
62 is rotatable in a plane which is at right an 

gles to the axis of the shaft 26, and the plane 
in which the shaft 62 is adjustable also extends 
through the shaft f 58. 
The flexibility of adjustment of the cutter bar 

On the three intersecting axes at the cutter head 
76 is such as to cooperate with the turntable 

axis 50 to secure a wide range of adjustment of 
the kerf-cutter from rib to rib in planes parallel 
to the mine track and at right angles to the 
working face 328 extending across the space in 
advance of the nine track. The cutter bar may 
be adjusted from the position shown in full 
lines in Fig. 30 to its center position indicated 
by the dotted lines C. Then by operating the 
turnover head mechanism to invert the kerf 
cutter, the latter may be adjusted from a plane 
adjacent to the rib 330 to the center plane C. 
It is also evident that the kerf-cutter while in a 
horizontal plane may be adjusted for operation 
in any plane between the floor and the roof as 
illustrated in Figs. 28 and 29. The Sane Ina 
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the mine track, it is preferred to connect sump- ti 
ing and withdrawal rectilinear cuts by an arcu 
ate feeding movement on the vertical axis 50 
of the turntable by operating the oppositely act 
ing hydraulic motors 60, 60 shown in Fig. 17, 
While the kerf-cutter and the supporting struc 
ture therefor are rigidly locked to the turntable 
to move arcuately and bodily therewith. 
The apparatus for moving the whole machine 

along a mine track either at transportation speed 
or feeding speed, is shown in elevation in Fig. 
1 and in plan in Fig. 3, as being mounted on 
the platform 327 which is rigidly connected to 
the rear end of the base frame 35. A propelling 
electric motor P is connected to a pinion 33 
which meshes with a large gear 332 connected 
through the planetary gearing 333 to the pinion 
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chine may also be used for cutting shearing 
kerfs, in any plane between the ribs of the mine 
room, as illustrated in Fig. 30. In addition to 
these operations, slanting kerfs may be cut in 
the working face 328 or in the ribs while the 
supporting framework remains stationary on the 
nine track. Under such circumstances feeding 
may be effected by operating the oppositely act 
ing hydraulic motors 237 and 238 shown in Fig. 4, 
since the pivotal axis of swinging movement of 
the cutter bar always remains at right angles 
to the plane of the cutter bar. 

In long-wall operations which are effected by 
moving the whole machine at a feeding speed 
along a mine track, the kerfs may be either 
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334 which meshes with the large gear 335. The 
planetary gearing 333 is shown in detail in the 
sectional views of Figs. 19, 20 and 21, Fig. 19 being 
a Section taken on the line, 9-9 of Fig. 1, 
looking in the direction of the arrows. The 
large Spur gear 335 is mounted on a transverse 
shaft 336 as shown in Fig. 16, which is a sec 
tional view taken on the line 6-f6 of Fig. 3, 
looking in the direction of the arrows. 
The shaft 336 is journaled in bushings 337 

and 338 in the bearings 339 and 340 at the 
upper ends of standards 34 and 342 secured 
to the supporting frame 36' mounted on the 
upper surface of the platform 327, as shown in 
Fig. 16. The clutches associated with the shaft 
336 are so arranged that the truck propelling 
mechanism can be operated while at the same 
time operating the cable reel 343 to pay out 
the electric cable 344 when the machine is moved 
forWard and to Wind it in When the machine 
is moved rear Wardly. A Sprocket 345 is con 
nected by a sprocket chain 346 to a sprocket 
347 connected to one end of the shaft which 
carries the cable reel 343. The other end of 
the cable reel shaft is connected by the sprocket 
gearing 348 to rotate the double Screw shaft 349 
to shift the cable guide 350 laterally in accord 
ance with the convolutions of the cable on the 
reel 343. In a well-known manner, the cable 
344 is connected to a distant source of electric 
power supply, and the insulated wires of this 
cable are connected in a well-known manner 
to the motors M and P and the controllers 35 
and 352 therefor. 
As shown in Fig. 16, a clutch element 353 is 

splined to the hub 354 of the spur gear 335. The 
clutch element 353 is movable by means of the 
shift lever 355 pivoted at 356, into engagement 
with the clutch element 357 at one side of the 
sprocket 345 which is journaled by means of 
the bushing 358 on the shaft 336. 

Extending through a central opening in the 
shaft 336 is a rod 359 which carries at one end 
the clutch element 360. To the opposite end 
of the rod 359 is connected a shifting lever 36 
pivoted at 362. The clutch element 360 is mov 
able into engagement with the clutch element 363 
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horizontal or inclined upwardly or downwardly, 
but when thus inclined the pivotal axis 26 must 
be horizontal and psrallel to the mine track 
so that both the leading and trailing edges of the 
cutter bar will move along straight lines parallel 
to the mine track. When cutting parallel ribbed 
kerfs in horizontal planes in the Working face 
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on the hub of the sprocket 364 which is con 
nected by means of the sprocket chain 365 to 
the sprocket 366, as shown in Fig. 1. 

Since the spur gear 335 and its hub 35.4 are 
keyed to the shaft 336, the latter may be rotated 
in either direction in accordance with the direc 
tion of rotation of the propelling motor P, and 
such rotation of the shaft 336 may be at varying 
speeds in accordance with the control of the 
planetary gearing 333. While the clutches 353 

328 extending across the space in advance of 75 and 360 are independently operable so that the 
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machine may be moved along the mine track in 
either direction without rotating the cable reel 
343, and the cable reel may be rotated in either 
direction without moving the machine along the 
mine track, it is evident that when both the 
clutches 353 and 360 (Figs. 3 and 16) are ap 
plied, the cable reel will wind up the cable 34 
when the machine is moved forwardly. The Op 
posing faces of the clutch elements 353 are there 
ore in ratchet form so as to slip when the pull 
on the cable 344 reaches a predetermined limit. 
Since the sprocket chain it connects the 
sprockets 8 and 9 on both the rear axle 39 
and the front axle 42, all four wheels of the 
truck, are positively driven (Fig. 17). 
The planetary gearing 333 and the controlling 

mechanism therefor are shown in Figs. 19, 20 
and 21. On a standard 367 which is secured 
to the base plate 367 secured to the platform 
327 (Fig. 3), is a bearing 368 lined with bushings 
369 in which is journaled the shaft 30 extend 
ing concentrically from the cup shaped support 
37 which carries an internal annular gear 32. 
The large gear 332 is keyed to a shaft 3T3 one 
end of which is journaled in the frame of the 
motor IP and the other endl of which is jour 
naled in the bushing 374 in a central opening at 
the inner end of the shaft 370. It will thus be 
seen, by referring to Fig. 19, that the shaft 33 
is mounted for rotation on a fixed stationary axis 
relative to the platform 32. 
Keyed to the shaft 373 is the hub 35 of a 

planetary gear carrier 376 comprising the ring 
frame member 377 to which at diametrically op 
posite points are pinned the cylindrical bearings 
37.8, 379 on which are journaled by means of 
the bushings 380 and 38 the hubs 382 and 383 
of the planetary gears 384, 384 and 385, 385. 
The teeth of the gears 385, 385 are each less in 
number than the teeth of each of the gears 384, 
384. In Figs. 20 and 21, the gears. 385 each have 
fifteen teeth and the gears 384 each have six 
teen teeth. The gears 335 mesh with the in 
ternal annular gear 372 carried by the Cup 
shaped support 37 f. The gears 384 mesh with 
the internal annular gear 386 which is carried 
by the cylindrical support 38 journaled at 388 
on the outer cylindrical surface of the Support 
37 against the shoulder 389. 

Associated with the periphery of the cylin 
drical support 38 is a brake comprising a brake 
band 390 lined with friction material 39 and 
entering the annular groove 392 in the periphery 
of the cylindrical support 38. To the brake 
band 390 intermediate its ends is Secured a Sup 
porting arm 393 having an oval opening 394 
transversely therethrough to receive the Support 
ing bar 395, one end of which is secured to the 
frame of the motor P and the other end of 
which is mounted in the upper end 396 of the 
bracket 36. 
The brake band lining 39 may be applied to 

the annular groove 392 to hold the cylindrical 
support 387 stationary, by operating the hydrau 
lic motor 397, a section of which is shown in 
Fig. 18. 
As shown in Fig. 20, actuating arms 398, 398 

are secured to the ends of the brake band 390, 
and these arms are provided with openings 399, 
399, as shown in Fig. 18, for receiving the cup 
shaped cylinder 400 of the hydraulic motor 39, 
the plunger 4 of of which is provided with a head 
402 which is connected by means of the pins 
403 to the spaced-apart members 404, 404 of a 
frame having abutments 405, 405 for engaging 
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the outer face of one of the arms 398. An ân• 
nular abutment 406 at the inner end of the 
cylinder 400 engages the Outer face of the other 
arm 398, as shown in Fig. 18. When the fluid 
pressure medium flows through the pipe 408, 
shown in Fig. 20, and enters the tubular passage 
way 408 in the center of the plunger 40, pres 
sure will be exerted on the piston Cup packing 
409 at the left-hand end of the plunger 40, as 
viewed in Fig. 18. The cylinder 400 and the 
plunger 40 will then be moved in opposite direc 
tions to cause the abutments 405 and 406 to 
move toward each other and thereby apply the 
brake band lining 39 to the cylindrical support 
387 to hold the latter stationary. Then when 
the gear 332 is rotated by means of the pinion 
33 on the shaft of the motor P, the shaft 373 
of Fig. 19 will be rotated, and since the planetary 
gear carrier 376 is keyed to the shaft 373, Such 
carrier will rotate With the shaft, 33 thereby 
effecting rotation of the planetary gears as the 
gears 384 travel around the stationary gear 386. 
By reason of the difference in the number of 
teeth in the gears 384 and 385, a slow feeding 
movement will be effected by means of the truck 
propelling. mechanism and the pinion 334 shown 
in Fig. 19. Therefore, when the cutter bar is 
locked in such position as to cut a kerf along 
lines parallel to the mine track, rectilinear feed 
ing movement may be effected by applying the 
clutch 360 shown in Fig. 16, Operating the 
hydraulic motor 39 to apply the brake 390 to 
hold the annular gear 386 stationary, and con 
trolling the motor P to Operate in desired direc 
tion, the Whole machine may be noved along a 
mine track at a feeding speed. At such time 
the motor Mi is controlled to operate in Such 
direction as to drive the chain cutter in cutting 
direction. 
To stop the feeding movement of the machine 

the pressure in the pipe 408 is relieved, where 
upon the spring 40 which is mounted on the 
cylinder 400, as shown in Fig. 18, will act against 
the inner faces of the arms 398, 398 to spread 
them apart and move the plunger 40 in the 
cylinder 00 back to its initial position, where 
upon the brake 390 will be released from the 
cylindrical support 387 and free the latter for 
rotation. 
The means for effecting a relatively fast or 

transportation movement of the machine along 
a mine track will now be described, Journaled 
on bushings 4 ft on the shaft 373, as shown in 
Fig. 19, is a central gear 4f 2, the hub. 43 of 
Which is keyed to the hub 44 of the brake drum 
4 f5. Associated with the peripheral recess 45 
in the brake drun 45 is a brake comprising a 
brake band 390' lined with friction material 
39'. The brake band 390' is connected inter 
mediate its ends to a supporting arm. 393 
mounted on the supporting bar 395 in a man 
ner similar to that shown in Figs. 20 and 21. 
The ends of the brake band 390 are connected 
to a hydraulic motor 39' (Fig. 22) similar to 
that shown at 397 in Figs. 20 and 21, with its 
interior structure similar to that shown in Fig. 
18. When the brake band 390" is applied after 
the brake band 390 has been released, the gear 
42 Will be held Stationary, and consequently 
when the shaft 373 is rotated by means of the 
motor P, the planetary gears 384, 384 will have 

75 

to Walk around the stationary gear 42 since the 
carrier 36 is keyed to the shaft; 373. If the 
rotation of the shaft 373 is in a clockwise direc 
tion as indicated by the arrow 46 in Fig. 21, 
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structures and both of the controllers 35 and 
352 may be arranged for operation at a single 
station on the platform 327, and in like manner 
the clutches shown in Figs. 3 and 16 may have 
actuating connections extended to the same sta 
tion. 
The System of piping connections for the vari 

ous hydraulic motors mounted on the universal 
kerf-cutting machine above described, is dia 
grammatically illustrated in Fig. 22. The pump 
444 may be of the reversible variable delivery 
type and connected by means of a Suction pipe 
450 to the supply tank 45. The delivery into 
the supply line S may be effected by the pump 
444 operating in either direction, as indicated by 
the arrows. If the pump 444 operates to deliver 
in the direction of the arrow 458, the check valve 
453 will open, the check valve 454 will close, the 
check valve 457 will open, and the check valve 
455 will close. The supply will then be from the 
tank 45 through the pipe 450, check valve 453, 
pump 444 and check valve 457 to the supply 
line S. If the delivery of the pump is in the 
direction of the arrows 452, the check valve 453 
will close, the check valve 455 will open, the check 
valve 457 will close and the check valve 458 will 
open. The flow will then be through the pipe 
450, check valve 454, pump 444, and check valve 
455 to the Supply line S. When the pressure in 
the Supply line exceeds a predetermined limit 
Such as occurs when the hydraulic motors are 
locked or their pistons reach the ends of their 
strokes, a pressure relief valve 459 will auto 
matically open to by-pass the liquid through the 
exhaust pipe E back to the supply tank 45. It 
Will thus be seen that the pump 444 will be op 
erated by the propelling motor P continuously 
and whether the electric motor P is rotating in 
One direction or the other. 
There may also be provided a manually con 

trolled by-pass for the pump 444 with a rela 
tively low-pressure relief valve 459' in such by 
pass so that when the pump is idling or doing 
no useful work it need not perform the work 
necessary to keep open the relatively high pres 
sure relief valve 459. For instance, when recti 
linear kerf cuts are being made by movement of 
the whole machine along the mine track, the 
various hydraulic motors may have their pistons 
locked in the cylinders by the closure of their 
controlling valves including closure of the port 
408” by the valve 50 (Fig. 23), and in such event 
the pump 444 will be continuously driven by 
the propelling motor P but in order to do so 
the pump acts against the relatively high pres 
sure relief valve 459 to keep the pump by-pass 
open in the System shown in Fig. 22. How 
ever, by providing another by-pass pipe between 
the pipe 456 and the exhaust pipe E, shown in 
Fig. 22, with a manual valve and a low-pressure 
relief therein in parallel with each other, it is 
evident that by opening such manual valve the 
low-pressure relief valve will permit idling of 
the pump 44 when desired with less consump 
tion of power of the propelling motor P. 
The supply pipe S is connected to the central 

portion of each of eight valve devices each 
having the construction illustrated in the sec 
tional elevational view of Fig. 25. As shown in 
Fig. 22, the supply pipe is connected in multiple 
to the eight valve devices by communicating 
through the lower side with the central cham 
ber of each valve device. The exhaust pipe E 
and a branch E thereof are connected through 

5 

() 

20 

40 

50 

60 

65 

70 

75 

the underside of each valve device and to end 
chambers therein. 

In order to tilt the base frame 35 om the trans 
verse axis of the horizontal axle 39 shown in 
Fig. 7 or on the longitudinal axis of the trun 
nions 37, the hydraulic motors 79 and '70' at 
the forward end of the truck are controlled by 
means of the valves 460, 460 one of which is 
shown in sectional elevation in Fig. 25. The 
cylinder 70', as shown in Fig. 22, is connected 
by means of the pipes 46, 462 to the interior of 
the valve casing 463, as shown in Fig. 25. 

Pivotally connected at 464 to a bracket 465 
at one end of the valve casing 463 is a lever 466 
which is connected to the valve stem 467 which 
extends into the chamber 468 and has connected 
to the inner end thereof the valve piston 469. 
To the latter is connected another valve piston 
470. A spring 47 f is mounted on the pivot 464 
and so associated with the bracket 465 and the 
lever 66 that when the lever is released it will 
be automatically moved to neutral position 
where the valve pistons 469 and 470 rest on the 
seats 472 and 472 to cut off communication be 
tween the chambers 468, 473 and 474. When 
the lever 466 is moved to its full line position 
shown in Fig. 25, communication is established 
between the supply pipe S through the chamber 
473 to the pipe 462 thereby exerting hydraulic 
pressure on the underside of the piston 7' in 
the left-hand cylinder 70', as viewed in Fig. 22. 
The liquid on top of the piston T' will flow 
through the pipe 46 f into the chamber 474 to 
the exhaust pipe E'. When the lever 466 is 
moved to its dotted line position shown in Fig. 
25, the connections will be such as to move the 
piston 7" downwardly. 
The construction of the valve 460 is the same 

as that shown in Fig. 25 So that when the lever 
466 is moved to the left, liquid will flow into 
the pipe 475 to move upwardly the piston 7 
in the right-hand cylinder it, as viewed in Fig. 
22, the liquid on top of the piston flowing 
through the pipe 476 to exhaust. It will thus be 
seen that the hydraulic motors at the forward 
end of the truck may be individually operated 
in either direction or simultaneously operated in 
the same or opposite directions. Consequently 
the forward end of the base frame 35 may be 
tilted upwardly or downwardly on the trans 
verse axis of the rear axle, or tilted laterally 
on the longitudinal axis of the trunnions 37, 
shown in Fig. 7. Furthermore, since in practice 
the adjustment of the base frame 35 by means 
of the hydraulic motors at the forward end of 
the truck is only occasional, it is preferred to 
place manually operated valves 477 and 478 in 
the pipes 46, 462 respectively, and also manual 
valves 479 and 480 in the pipes 475 and 476 re 
spectively. These manual valves are Open when 
the pistons 7 and 7" are to be moved in either 
direction, but after they have been moved to ad 
justed positions and the valves 460 and 460' 
closed, the valves 47, 48, 479 and 480 may be 
closed to lock the pistons 7 and 7' in adjusted 
positions independently of the valves 460 and 
460'. The pistons 7 and 7 will thus be locked 
in adjusted positions by the manually operated 
valves to avoid the possibility of leakage in the 
valves. 460 and 460' from disturbing the locked 
adjustment of either piston Tf or 7'. 
In order to tilt the supporting unit 325 by 

means of the spaced-apart hydraulic motors 
3 f6, as illustrated diagrammatically in Figs. 28 
and 29, a controlling valve 48 similar in con 
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actuated in opposite directions to rotate the turn 
table freely while the kerf-cutter is not operated. 
When the valve element 500 is turned 90° from 
the position shown in Fig. 27 and the valve 502 is 
operated to direct liquid through the pipe 497 
into the upper end of the right-hand motor 60, 
as viewed in Fig. 22, the predetermined rate of 
flow of liquid from the pump will effect the afore 
said rapid actuation of the single motor 60 so 
as to produce a more rapid rotation of the turn 
table. Such greater speed of rotation of the turn 
table is useful during transportation of the ma 
chine along curved portions of the mine track 
in a mine entry as hereinafter more fully ex 
plained. 
In order to control the speed of movement of 

the entire machine along a mine track, the 
planetary gearing 333 of Fig. 3, shown in detail 
in Figs. 19, 20 and 21, is under the control of the 
hydraulic motors 397, 397 each of which is con 
structed as shown in section in Fig. 18. The 
hydraulic motors 397, 397 are connected by 
means of pipes 408 and 408' respectively to the 
interlocking valve structure 507 shown in sec 
tional plan view in Fig. 23 and in elevation in 
Fig. 24. The supply pipe S and the exhaust pipe 
E’ are connected as shown in Figs. 22 and 23. 
By means of the interlocking valve structure 507 
neither motor 397 nor 397 can be operated while 
the other is being operated, with the result that 
the brake connected to one motor will be released 
before the brake connected to the other motor 
is applied. 
By referring to Fig. 23, it will be seen that 

when the plungers 509 and 5.0 are in their right 
hand positions and the plungers 5 and 52 in 
their left-hand positions, the supply pipe S is 
connected to the chamber 53 which is cut off 
from the exhaust pipe E' and the pipe 408' but 
communicates with the pipe 408'. Consequently, 
when the parts are in the positions shown in 
Fig. 23 the motor 397 will receive hydraulic pres 
sure to apply the brake connected thereto. 
The actuating lever 508 is secured to a pivot 

pin 54 mounted in the support 55 for move 
ment longitudinally of itself. The lever 508 is 
provided with a slot 5f 6 which is adapted to fit 
over a transverse pin 5ft at the rear end of the 
plunger 509 or a similar pin 58 at the rear end 
of the plunger 5, but the slot 56 can fit over 
only one of the pins 57 or 58 at a time. 
An intermediate vertical partition 59 shaped 

as shown in the sectional elevation in Fig. 26, 
acts as an abutment to prevent lateral adjust 
ment of the lever 508 while the plunger 509 is 
in its forward position shown in Ft. 23. Not 
until the plunger 509 has been moved to its rear 
ward position will the lever 508 clear the inter 
mediate partition 5 9 so that the slot 56 in the 
lever 508 can be moved over the inner end of the 
pin 58 at the rear end of the plunger 5 ... When 
the plunger 509 is moved rearwardly the pipe 408" 
is connected to the exhaust pipe E, whereupon 
the spring 40 will be able to restore the motor 
9 to its initial position and to release the brake 
connected to this motor. It should also be noted 
that continued movement of the valve 50 toward 
the left, as viewed in Fig. 23, will effect closure 
of the port between the chamber 53 and the pipe 
08. That is to say, the left-hand position of 

the valve 510 will correspond to the left-hand 
position of the valve 52, shown in Fig. 23, when 
the lever 508 is in position to clear the plate 
5. When both the valves 50 and 52 are in 
their left-hand positions, both of the brakes con 
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nected to the motors 397 and 397 will be released, 
and during the interval when the lever 508 is 
being moved laterally across the rear end of the 
partition 59, the pipe S, shown in Fig. 23 will be 
by-passed through the chamber 53 to the ex 
haust pipe E'. 

After the lever 508 has been moved laterally 
to connect its slot 56 to the inner end of the 
pin 5 t8, the plunger 5 may be moved forward, 
whereupon the lever 508 will be locked against 
lateral movement by the partition 59. Then 
the plunger 509 will be in its left-hand position 
and the plunger 5 in its right-hand position. 
The brake connected to the motor 397 will be 
released and the pressure supply pipe will be con 
nected through the port 520 to the pipe 408' to 
effect operation of the motor 397 and the ap 
plication of the brake which is connected there 
to. When the plunger 40, shown in Fig. 18, 
reaches the limit of its stroke, the liquid will be 
by-passed through the restricted port controlled 
by the set screw 52, shown in Fig. 23. This re 
stricted port connects the supply pipe S to the 
chamber 53 which is open to the exhaust at this 
time because the plunger 509 is in its left-hand 
position. Consequently, the maximum pressure 
which may be exerted on the brake connected to 
the motor 397 may be limited by the control 
of this restricted port by means of the set-screw 
52. In a similar manner the maximum pressure 
exerted On the brake connected to the notor 39 
may be regulated by the set screw 522. 
Such leakage as may occur in the recesses for 

the plunger packings 523, 523 may be connected 
to the exhaust pipe E' as shown in Fig. 23. The 
outer ends of the pins 57 and 58 may slide 
along slots 524, 524 in the support 55. Screw 
plugs 525, 525 may be located in the right-hand 
end of the valve casing 526 in allinement with 
the valves 50 and 5 f2. It will be seen that 
when the plunger 5 is moved to its left-hand 
position the pipe 408'' is connected directly to the 
exhaust chamber 52, and therefore the brake 
connected to the motor 397 will be released be 
fore the brake connected to the motor 397 can 
again be applied, and vice versa. 
By referring to Fig. 34, it will be seen that a 

shearing kerf, as indicated by the dotted lines 
528, may be cut from a curved mine track 324' 
into a working face 529 spaced from the straight 
portion 324 of the mine track and parallel there 
to. The cutting of such kerfs is particularly use 
ful in the mining of break-throughs or openings 
through pillars in coal mines. The feeding may 
be effected by traction along the curved track 
under the control of the planetary gearing 333 
of Fig. 3. As shown diagrammatically in Fig. 34, 
the cutter bar 65 may be maintained in a true 
vertical plane during the feeding movement of 
the kerf-cutter along the curved track, and the 
feeding may be continuous during the sumping 
feeding movement. To maintain the cutter bar 
in such vertical plane during the sumping feed 
ing movement, as indicated by the dotted lines 
528 in Fig. 34, the vertical pivot 26 will move 
along a straight line indicated by the dotted line 
530 so that when the kerf-cutter reaches its full 
depth of cut such vertical pivot will occupy ap 
proximately the position indicated at 26' in 
Fig. 34. The turntable pivot 50, however, will 
retain its midway position between the track 
rails and will therefore move along an arc ap 
proximately parallel to the rails, to occupy the 
point indicated at 50' in Fig. 34, when the pivot 
26 occupies the position indicated at 26'. 



While a shearing cut may be made from a 
curved mine track by. sumping feeding incre 
ments under control of the planetary gearing . . 
333, the valve 487 connected to the motor 233, 
and the valve 502 connected to the turntable mo 
tors 60, 60, it is preferred to effect the shearing 
sumping cut from a curved mine track by one 
continuous feeding movement. This may be ef 
fected by first locking the cutter bar in its full 
line position shown in Fig. 34 and then after the 
outer end of the cutter bar is projected a short 
distance into the mine vein, permitting the cut 
ter bar to float not only on the pivot 26, but also 
on the pivot 50 so that the pivot 26 will auto 
matically move along the straight line 530 (Fig. 
34) while the cutter, bar is sumped into the coal 
vein in a true vertical plane. For this purpose a 
valve 53 f is located in a branch pipe connecting 
the pipes 488 and 489, as shown in Fig. 22, and a 
valve 532 is located in a branch pipe 533 con 
necting the pipes 503 and 504. 
By permitting the valve 487 to remain in 

closed position and opening the valve 53, the 
ends of the cylinder 233 will be connected by the 
pipes 488 and 489, and therefore the liquid may 
freely circulate to permit the cutter bar to float 
laterally on the pivot 26, as illustrated in Fig. 
34. 
When the valve 502 is permitted to remain in 

closed position and the valve 500 is turned 90 
degrees from its position shown in Fig. 27, and 
valve 532 is opened, the pistons in the motors 60, 
60 will be free to move in opposite directions, 
and therefore the turntable will be permitted to 
fioat, laterally on the turntable axis 50. As the 
machine is fed along the curved portion 324 of 
the mine track the pivot point 26 will be per 
mitted to move along a straight line 530 to the 
point 2 6' by reason of the floating of the turn 
table on the axis 50 in an anti-clockwise direc 
tion. The circulation to and from the cylinders' 
of the motors 60, 60 will be in the direction of 
the arrows 537, shown in Fig. 22. The circuit 
may be traced from that end of the right-hand 
motor 60 in advance of the piston therein 
through the pipe 497, port 536, pipe 503, branch 
pipe 533, valve 532, pipe 504, port 534, pipe 495, 
into the forward end of the cylinder of the left 
hand motor 60. The liquid back of the piston 
in the left-hand motor 60 will flow through the 
pipe 499 into the port 535 and pipe 498 to the 
cylinder of the right-hand motor back of the pis 
ton therein. 
After the sumping feeding movement from a 

curved mine track has been made, to cut the kerf 
indicated by the dotted lines 528 in Fig. 34, the 
valves 53 and 532 may be closed to lock the 
cutter bar against floating laterally either on the 
pivot 26 or the pivot 50, and then by operating 
the valve 490 the hydraulic motors 237 and 238 
may be operated to swing the cutter bar down 
wardly to cut a kerf in a vertical plane on the 
axis 62 (Fig. 6) which is permanently at right 
angles to the plane of the cuter bar 65. After 
the arcuate kerf has been cut to the desired ex 
tent so that the outer lower end of the kerf-cut 
ter is approximately in the plane of the mine 
bottom, the valves 53 and 532 are again opened 
and the valve 500 adjusted to permit floating of 
the cutter bar laterally on the pivots2.f6 and 50, 
whereupon under the control of the planetary 
gearing. 333 and the controller. 52 for the - pro 
pelling motor P of Fig. 3, the withdrawal cut is 
made in the same vertical plane as that in which 
the sumping feeding cut was made near the roof. 7 
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It will thus be seen that a parallel ribbed shear 
ing kerf may be made in a vertical plane from a 
curved mine track, with the ribs of the kerf 
in the planes of the roof and the mine bottom 
respectively, and both the sumping and with 
drawal rectilinear feeding movements of the 
kerf-cutter may be made without interrupting 
the traction feeding movement of the entire ma 
chine along the curved mine track. 
A review of the constructional and practical 

advantages of the universally flexible kerf-Cut 
ting machine shown in the accompanying draw 
ings, will make it evident that notwithstanding 
the many adjustments that may be made for op 
eration of the kerf-cutter under many different 
conditions, the dimensions of the machine may 
be reduced to a minimum to enable the machine 
to operate in mines where the available space is 
very limited. This is particularly true as to the 
overal height of the machine which enables it 
to operate in relatively low roof mine entries and 
rooms and to self-propel itself at a transporta 
tion speed along low roof mine entries. For in 
stance, the plane of the roof may be as low as 
thirty inches from the level of the mine track 
rails when the truck wheels are ten inches in 
diameter. During transportation along curved 
mine tracks in narrow entries the supporting 
unit 325 may be rotated rapidly on the turntable 
axis 50 by means of one of the hydraulic motors 
60, 60 (Fig. 17). At the same time, the cutter 
bar may be swung rapidly on its pivot 62 by 
means of the hydraulic motors 23, 238 (Fig. 4). 
By referring to Fig. 33, which shows the ar 
rangement of parts for transportation, it will 
become evident that notwithstanding the elon 
gation of the entire mining machine it is pro 
vided with two flexible joints on vertical axes, 
one axis being located forwardly of the platform 
327 between the axles of the truck and the other 
axis being located between the rear end of the 
cutter bar 65 and the forward end of the Sup 
porting unit 325. 

It should be particularly noted that when the 
kerf-cutter is given a swinging feeding movemen 
on the turntable axis 50 by means of the hy 
draulic motors 60, 60 (Fig. 17) or a swinging 
feeding movement on the cutter bar pivot 162 by 
means of the hydraulic motors 23, 238 (Fig. 4), 
the feeding pressure may be limited by the set 
ting of the relief valve 459 (Fig. 22). The driv 
ing of the chain cutter is effected by the electric 
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motor M. under the control of the controller 35 
(Fig. 3) entirely independently of the feed of the 
cutter bar. This is true not only with respect 
to swinging or arcuate feed of the kerf-cutter. . 
but also with respect to rectilinear feed thereof 
along the mine track by means of the propelling 
motor P under the control of the planetary gear 
ing 333 (Fig. 3). - • 
Since the arcuate feeding pressure is limited by 

the relief valve 459 (Fig. 22), the rate of feed will 
automatically accommodate itself to the hard 
ness of the material to be cut. When the mate 
rial is relatively soft the feed will be more rapid 
than when the material is relatively hard, even 
though the chain cutter is continuously driven 
at the same rate of speed. During transportar 
tion (Fig. 33) along curved portions of a mine 
track in narrow entries in a mine, the Swinging 
of the supporting unit relatively to the truck 
and the swinging of the cutter bar on its pivot, 
may be effected under the control of the oper 5 ator, at a relatively rapid rate of speed since 
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the chain cutter is then free from any resist 
aCe 

Since all of the controlling levers and valves 
are located at the rear end of the machine, the 
operator may at all times during kerf-cutting 
proceed with Safety and confidence with the 
efficient and economic operation of the machine. 
That is to say, since the operator is always away 
from possible danger arising from roof falls, ab 
normal cutter-bar movements and SO on Which 
may occur at the working face, he can with 
safety increase the speed of operations of the 
cutting cycles. 

Reverting to the rectilinear feeding move 
ments independently of the driving of the cut 
ter chain, under the control of the planetary 
gearing 333, it should be noted by reference to 
the valve structure 507 shown in Figs. 22 and 
23, that the pressure which may be exerted in 
the hydraulic motor 397 may be limited and 
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regulated by the restricted port controlled by the 
needle set screw valve 522. Therefore, When 
the rectilinear feeding pressure reaches a pre 
determined limit, the cylinder 387 (Fig. 19) will 
slip under the brake 39 to discontinue the trac 25 
tion feed. Consequently the rate of rectilinear 
feed will be automatically regulated in accord 
ance with the hardness of material encountered 
by the kerf-cutter, while the chain cutter con 
tinues to be driven at its independently con 
trolled speed. 

In a similar manner the truck propelling 
mechanism for transportation purposes is con 
trolled by the brake 39 (Fig. 19) and the set 
Screw needle valve 52, so that such propelling 
mechanism will be protected if the machine 
meets an obstruction in the mine during trans 
portation or if the brake 20 (Fig. 17) is left 
applied when an attempt is made to transport 
the machine. 
Inasmuch as the kerf-cutter may be swung 

through an angle of more than 180° on the turn 
table axis 50 and through an angle of more than 
i80 on its pivotal axis 62, and is mounted for. 
adjustments on the axis 26 transversely of its 
plane and for inversion on the turnover head 
aXis, the various connections between the hy 
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assurance that the rear end of the cutter bar 
may be disposed in a narrow entry at the mine 
bottom between the mine track and the adjacent 
rib 329’ preparatory to making the sumping 
rectilinear feeding movement indicated by the 
arrow 4. In Such event the withdrawal cut 
in the direction of the arrow 42 may be made 
after the pivot 62 has been adjusted for with 
drawal movement along a line between the mine 
track and the rib 330'. 
While the tilting adjustments of the base 

frame 35 on the axes 37 and 39 (Fig. 7) are 
mainly for the purpose of placing the turntable 
5, 52 (Fig. 7) in a horizontal plane when the 
mine track is not level, such tilting adjustments 
may also be made to enable the machine to ac 
commodate itself to any slight variations of the 
Coal Weins or dirt strata to be arcwall cut. While 
all individual adjustments of the kerf-cutter 
transversely of its plane are arcuate, neverthe 
less such adjustments may be combined to move 
the kerf-cutter to various elevations in paral 
lelism from the floor to the roof or from one rib 
to the other. When cutting from a curved mine 
track as shown in Fig. 34, the kerf-cutter re 
mains in the predetermined vertical plane at 
528, and the hand-operated valves 53f, 532 (Fig. 
22) may be placed in partially opened position 
to restrict the floating effect on the axes 50 and 
62 when it is desired to regulate the rectilinear 
Sumping and withdrawal feeding movements. 

Shearing operations, particularly in high roof 
nine chambers, may also be carried out with the 
assistance of the tilting mechanism connected 
to the supporting unit 325. By referring to Figs. 
29 and 30, it will be seen that when the sup 
porting unit 325 is in its dotted line position the 
cutter bar may be adjusted to a vertical plane. 
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draulic motors and the controlling valve may be . 
made by means of flexible hose capable of with 
standing the operating pressures, and coiled 
Sufficiently to permit freedom of the various ad 
justments pointed out. 

All of the different duties of the machine are 
capable of being performed as the result of sim 
ple and fool-proof manipulations and adjust- 5; 
ments, and the latter may be performed quickly 
and efficiently with minimum, skill and labor. 
Not only can the kerf-cutter be adjusted to cut 
in a horizontal plane beneath the level of the 
mine track rails or at the level of the mine 
bottom, or in any horizontal plane between the 
mine bottom and the level of the mine roof in 
mine rooms of various heights, or in vertical 
planes anywhere between the ribs of the mine 
entry or room within the reach of the machine, 
or in intersecting planes along rectilinear lines. 
parallel to the mine track in longwall operations, 
but also in intersecting planes in a working face 
in advance of the mine track parallel to the axis 
of the turnover head when the latter is adjusted 
to a horizontal position parallel to the mine 
track. Furthermore, when the kerf-cutter is at 
the mine bottom with the parts arranged as 
shown in full lines in Fig. 31, the mine track 
may extend to the working face 328' with the 

5 5 
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Then while the supporting unit 325 is held rigid 
ly connected to the base frame the whole ma 
chine may be moved along the mine track at a 
feeding speed to effect a rectilinear sumping cut 
in a vertical plane. The downward arcuate feed 
ing movement may then be performed by means 
of the hydraulic motors 3 f6, 36 on the tiltable 
axis 304. The withdrawal cut may be performed 
by reverse feeding movement effected by rear 
ward movement of the mining machine along a 
mine track at a feeding speed. When the sup 
porting unit 325 is in a position parallei to the 
mine track and the cutter bar is in a vertical 
plane parallel to the mine track such use of 
the tilting mechanism will result in the cutting 
of a shearing kerf in a true vertical plane. How 
ever, shearing kerfs may also be cut by use of the 
tilting mechanism when the parts are arranged 
as shown in full lines in Fig. 30 because the cutter 
bits extend laterally from the Surfaces of the 
Cutter bar sufficiently to afford ample clearance 
to prevent binding of the kerf-cutter in the coal 
We 

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 
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 base frame, of front wheels and rear wheels 
adapted to travel on a mine track, mechanism for 
supporting the rear portion of Said base frame 
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on the rear wheels for adjustment on transverse 
and longitudinal axes relative to the horizontal, 
an axle for the front wheels, separate axle hous 
ings serving as separate journal bearings for end 
portions of said axle, rearwardly extending arms 
from said axle housings each pivotally connected 
to said base frame, a link pivotally connected to 
said base frame and One of Said axle housings, 
arms extending forwardly from said axle hous 
ing, independently operable motors between said 
base frame and said forwardly extending arms, 
and means for controlling said motors to effect 
tillting of said base iframe relatively to the hori 
zontal on said transverse and longitudinal axes. 

2. In a mining machine, the combination with 
a wheeled frame adapted to move along a curved 

O 

15 

mine track, of a turntable mounted thereon for 
movement relatively thereto on a vertical axis, 
means providing for free swinging movement of 
said turntable, an elongated shearing kerf-cutter, 
mechanism for supporting said shearing kerf 
cutter on said turntable for freely Swinging piv 
otal movement relatively thereto on a vertical 
axis spaced horizontally from said turntable axis, 
means for driving said kerf-cutter, and means 
for moving the whole machine along such curved 
mine track at a feeding speed to Sump the kerf 
cutter into a working face in advance of the nine 
track while the aforesaid free relative move 
ments on said spaced vertical axes enable the 
kerf-cutter to cut a kerf while maintained in a 
vertical shearing plane. . 

3. In a track mounted mining machine, the 
combination with a wheeled frame adapted to 
move along a curved mine track, of a turntable 
mounted thereon for movement relatively thereto 

20 

5. A mining machine comprising a support, an 
elongated chain kerf-cutter comprising a cutter. 
bar, a drum journaled on said support and hav 
ing end plates connected to said cutter bar to 
move bodily therewith, a transverse bearing jour 
naled at its ends in said end plates, a sprocket 
driving shaft having its inner end portion jour 
nailed to said transverse bearing intermediate the 
ends of the latter, intermeshing bevel gears one 
keyed to said sprocket shaft and the other jour 
naled on said transverse bearing, and means for 
driving said bevel gearing to transmit power to 
said kerfcutter to drive the same. 

6. In a low roof mining machine, the con 
bination with a main supporting frame, of a 
supplemental frame mounting thereon for tilt 
ing adjustment relative thereto on spaced-apart 
transverse axes, a kerf-cutter carried on the for 
ward end of said supplemental frame, the upper 
surface of the rear end of said supplemental 
frame being sloped downwardly towards the rear 
end of said supplemental frame so that when 
said kerf-cutter is in botton cutting position the 
rear sloping surface will be horizontal and so 
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on a vertical axis, an elongated chain kerf-cutter 
comprising a cutter bar, mechanism for pivotally 
connecting said cutter bar to said turntable for 
movement relatively thereto on rectangularly re 
lated axes one of which is at right angles to Said 
cutter bar and the other of which is vertical and 
spaced horizontally from the vertical axis of Said 
turntable, and mechanism for operating said 
kerf-cutter by first moving the whole machine 
along a curved mine track at a feeding Speed to 
effect a rectilinear sumping shearing cut in a 
vertical plane, then feeding the kerf-cutter On 
such right angle axis in the same vertical plane 
and finally effecting a withdrawal rectilinear cut 
by rearward movement of the machine along 
such curved mine track, said turntable during 
the rectilinear sumping and withdrawal feeding 
movements being free to float on said Spaced ver 

...tical axes relatively to said cutter bar moving 
in a vertical plane and relatively to said wheeled 
truck moving along the curved mine track. 

4. A mining machine comprising a cutter bar, 
an endless chain cutter, a driving Sprocket there 
for, a support for the cutter bar, a driving shaft 
connected to said sprocket, an anti-friction bear 
ing between said sprocket and a seatin Said Super 
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that when the kerf-cutter is elevated for trans 
portation the forward surface will be horizontal 
thereby adapting the machine for operation and 
transportation in low roof mine rooms and low 
roof mine entries, and means for operating said 
kerf-cutter when in its bottom cutting position. 

7. In a mining machine, the combination with 
a main frame, of a supplemental frame mounted 
thereon for tilting movements. On either of two 
spaced-apart horizontal transverse axes above 
said main frame, of an elongated chain kerf 
cutter pivoted to said Supplemental frame for 
movement relatively thereto on a horizontal 
transverse axis in advance of said main frame, 
mechanism for driving said chain kerf-cutter, 
and means for feeding said kerf-cutter in a ver 
tical plane On any one of said horizontal trans 
WeSeaxes. m 

8. A mining machine comprising a cylindrical 
support, a drum journaled therein and compris 
ing end enclosures, a chain-kerf-cutter compris 
ing a cutter bar, mechanism for supporting said 
cutter bar om said drum to move bodily there 
with on the axis of said drum, power transmis 
sion mechanism extending through said drum to 

50 

55 

said kerf-cutter to drive the same, and an au 
tomatic sealing gate having the shape of a seg 
ment of a cylinder and mounted between said 
drum and said cylindrical Support for limited 
sliding movement relatively thereto to maintain 
the gearing. Within said enclosure sealed from the 
atmosphere when said cutter bar is adjusted on 
the aforesaid axis. 

9. In a mining machine, the combination with 
a main support, of a turntable mounted thereon 

60 for swinging movement about an upright axis, 
a supplemental support mounted on said turn 

port, a cylindrical bearing extending from said 
support on one side of Said anti-friction bearing, 
a plurality of spaced split rings in said cylin 
drical bearing and fitting in annular grooves in 
said shaft, a ring plate secured to Said sprocket 
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on the other side of said anti-friction bearing, 
and a spring-pressed ring between said support 
and the said ring plate, said interengaging ring 
and ring plate co-operating with said spaced split 
rings in said cylindrical bearing to completely 
enclose said anti-friction bearing and thereby 
prevent leakage of lubricant from said anti-fric 
tion bearing, 
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table, a head mounted on said supplemental Sup 
port for rotation relatively thereto on a longitu 
dinally extending axis, a flat kerf-cutter mount 
ed on said head for adjustment relative thereto 
on an axis extending transversely of said longi 
tudinal axis and parallel to the plane of said 
kerf-cutter, means for rotating said head on said. 
longitudinal axis, means for adjusting said kerf 
cutter on said transverse axis, means for tilting 
said supplemental support successively on spaced 
apart transverse axes relatively to said turntable 
to vary the inclination of said longitudinally ex 
tending axis relative to the horizonta and there 
by adjust the elevation of the kerf-cutter, the 



adjustments on the aforesaid axes enabling said 
kerf-cutter to be supported in parallelism...at 
various elevations, and means for operating said 
kerf cutter in the positions A 
i:10. In a mining machine, the combination, with 
a main support, of a turntable mounted thereon 
for swinging movement about an upright axis, 
a supplemental support, mounted on Said turn 
table, a turnover head mounted on said supple 
mental support for adjustment relative thereto 
om a longitudinally extending : axis, mechanism 
for turning over said head on said longitudinally 
extending axis, an elongated, flat chain kerf 
cutter, comprising a cutter bar, mechanism for 
supporting said, cutter bar on said head for ad 
justment relative thereto on an axis extending 
transversely of said longitudinally extending axis 
and parallel with the plane of said kerf-cutter, 
means for tilting said supplemental support rela 
tively to said turntable on spaced-apart trans 
verse axes to vary the inclination of the longitu 
dinally extending axis relative to the horizontal, 
means for adjusting the cutter bar transversely. 
of its plane on said first-named transverse axis 
relative to said turnoverhead, the adjustments 
on the aforesaid axes being in cooperation to Se 
cure horizontal positions of the cutter bar in 
parallelism anywhere between the floor and roof 
of a mine chamber, and means for operating the 
kerf-cutter in any of its adjusted positions. 

11. In a mining machine, the combination with 
a main support, of a supplemental support, kerf 
cutting mechanism mounted on said Supplemen 
tal support and comprising an elongated cutter 
bar with an endless chain cutter traveling around 
the periphery thereof, a pair of links one on One 
side of said supplemental support and the other 
on the other side thereof and each pivotally 
connected to said main support and to said Sup 
plemental support, a pair of fluid pressure motors 
each pivotally connected to said main support and 

which adjusted... 
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to one of said links, a pivotal connection be 
tween said main support, and said supplemental 
support, means for controlling said motors to 
effect tilting of said supplemental support On its 
pivotal connection to said main support to vary 
the elevation of the chain kerf-cutter for pre 
sentation edgewise to an upright Coal face, and 
means for operating said kerf-cutter at adjusted 
elevation including feed thereof in its own plane 
to cut a plane kerf in Such upright coal face. . . 

12. In a mining machine, the combination with 
a main support, ... of a Supplemental ' support ... piv 
otally connected at its rear end to said main sup 
port, kerf-cutting mechanism mounted on the 
forward end of said Supplemental Support, a U 
shaped support pivoted at its rear end to said 
main supporton a transverse axis, trunnion con 
nections between the arms of Said U-shaped Sup- 60 
port and the sides of said supplemental support 
intermediate, the ends of the latter, a pair of 
fluid pressure motors pivotally connected to said 
main support and to said arms to effect: ad 
justmentinelevation of said kerf-cutting: mecha 
nism, and means for effecting operation of said 
kerf-cutting mechanism at its; adjusted in eleva 
tion. . . . . . ? ':' : ' ? : '.' 

. . . . 13. Ina mining machine, Ethe: combination:with 
supporting frame, of a bearing extending out- to 

neck mounted on said bear 
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bar, a head supporting said cutter bar and 
mounted on said neck for rotary movement rela 
tively thereto, on an axis, extending transversely 
of the plane of the cutter bar and spaced there 
from, a link structure connecting said hydraulic 
motor to said head, means for rotating said neck. 
on said bearing to adjust the plane of operation 
of said kerf-cutter, and means for controlling 
said hydraulic motor to swing said cutter bar 
transversely of its plane on said transverse Spaced 

14. In a mining machine, the combination with 
a portable frame including means to transport 
it, of a turntable mounted on said frame for 
oscillation relatively, thereto on an upright axis, 
a supplemental frame carried by said turntable, 
cutting mechanism pivoted to said supplemental 
frame for pivotal movement about an upright 
axis and constructed and arranged to cut a ver 
tical kerf, hydraulic piston motor mechanism for 
adjusting said cutting mechanism relative to Said 
supplemental frame, additional hydraulic piston 
motor mechanism for adjusting said turntable. 
relative to said first-named frame, and a hy 
draulic system for controlling said hydraulic mo 
tors including means permitting said cutting 
mechanism to float freely on its pivot and per 
mitting, said turntable to float freely on its pivot. 

15. In a mining machine, the combination. With 
a portable supporting frame including means to 
transport it, of a turntable pivoted to Said frame 
for oscillation about an upright axis, a supple 
mental frame mounted on said turntable, cutting 
mechanism pivoted to said supplemental frame 
for movement relatively thereto on an upright 
axis while positioned to º cut a vertical kerf, hy 
draulic piston motor mechanism for adjusting 
said cutting mechanism on its pivot relative to 
said supplemental frame, additional hydraulic 
piston motor mechanism for adjusting Said turn 
table relative to said first-named frame, and a 
hydraulic system for controlling said hydraulic 
motors including means permitting said cutting 
mechanism to float freely on its pivot. 

16. In a mining machine, the combination with 
a portable Supporting frame, including means to 
-transport it, of a turntable carried by said frame 
and pivoted thereto for oscillation about an up 
right axis, a supplemental frame mounted on said 
turntable, cutting mechanism pivoted to said 
Supplemental frame for pivotal movement about 
an upright axis while positioned to cut a vertical 
kerf, hydraulic piston motor mechanism for ad 
justing said cutting mechanism relative to said 
supplemental frame, additional hydraulic piston 
motor mechanism for adjusting said turntable 
relatively to said first-named frame, and a hy 
draulic System for controlling said hydraulic mo 
tors including means permitting said turntable to 
float freely on its pivot. 

17. In a mining machine, the combination with 
a portable supporting frame including means to 
transport it, of a turntable mounted on said 
frame for oscillation relatively thereto on an up 

65right axis, ? . . - 

said, turntable, cutting mechanism pivoted to said 
right axis, a supplemental frame mounted on 
pplemental frame for pivotal movement about 

an upright axis while positioned to cut a vertical 
kerf, means for adjusting said cutting mechanism 
relative to said supplemental frame and for ad 

aid turntable relative to said first-named 
e, said means being so constructed and ar ranged that operation thereof will permit free 

swinging movement of both said turntable and 
said cutting mechanism about their respective 
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upright axes when the machine is used for cut 
ting a verticalkerf from a curved track, 

18. A mining machine comprising kerf-cutting 
mechanism, a support having a cylindrical bear 
ing, a drum journaled to the inner walls of said 
cylindrical bearing, mechanism for supporting 
said kerf-cutting mechanism on said drum for 
bodily movement therewith, and power-transmis. 
sion means for said kerf-cutting mechanism and 
comprising a rockshaft journaled at its ends to 
said drum at the axis of rotation thereof, said 
shaft being concentric with said drum but spaced 
from the journal bearing surfaces between said 
drum and said cylindrical bearing. 

19. A mining machine comprising a support, an 
elongated kerf-cutter, mechanism comprising an 
elongated neck on an elongated bearing for 
mounting said, kerf-cutter on said support for 
bodily rotary adjustment relative thereto, a worm 
gear secured to the inner end of said neck to ro 
tate therewith, annular, thrust bearings between 

O 

5. 
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22. A mining machine comprising a cutting 

tool and notor operated power-transmission 
mechanism connected to said cutting tool to drive 
the same and comprising a motor, a pinion on 
the shaft of said motor, a countershaft at right 
angles to said motor shaft, bevel gears at the 
ends of Said countershaft, one of said gears 
meshing with said pinion, an inclined driven 
shaft making an acute angle with said counter 
shaft, and a bevel gear at one end of said in 
clined shaft in position to mesh with the other 
bevel gear on said countershaft the axes of all 
of said shafts lying in a single plane. 

23. In a mining machine, the combination 
With a main support, of a kerf-cutter, a kerf 
cutter support, link mechanism pivotally at 
tached at one end to said main support and at 
the other end to said kerf-cutter Support, and 
means connected to said link mechanism at a 
position between the pivotal connections and to 
said main support for Swinging said link mecha 

said support and the inner end of said neck and 
comprising an annular collar fitting into an 
annular groove to maintain connection between 

... Said 'neck and said bearing during operation of 
said kerf-cutter in a mine vein, a rotary hydraulic 

º motor on said support, worm, gear driving con 
nections between said motor and said worm gear, 
driving connections between said motor and said 
Worm gear to effect rotation of said neck on said. 
bearing upon operation of said motor to vary the 
plane of Said kerf-cutter, said worm gearing being 
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Self-locking to hold the kerf-cutter in adjusted 
position, and a casing for completely enclosing 
20. In a mining, machine, the combination with 

35 

a main frame, of a supplemental frame, a recipro 
cating hydraulic motor pivotally connected at its 
ends to said main frame and the rear end of said 
Supplemental frame, means to control said motor 40 
to lock the same in adjusted, position, a tilting : 
Support pivoted to said main frame and to said 
Supplemental frame forwardly of the rear end 
thereof, a kerf-cutter mounted on the forward 
end of said Supplemental frame, means for driv 
ing said kerf-cutter, and hydraulic motor mecha 
nism connected between said main frame and 
said tilting support to effect tilting of said sup 
plemental frame on its rear pivot at said first 
named hydraulic motor to secure variation in 
elevation of Said kerf-cutter, along an upright 
face of a mine vein. ? 

nism about one of its pivots. 
24. In a mining machine, the combination 

with a main frame, of a supplementary frame, a 
flat cutter mechanism, a turn-over head, means 
attaching said cutter mechanism to said head for 
adjustment about two axes, one of which is par 
allel with the plane of said cutter mechanism and 
the other perpendicular thereto, an elongated 
fixed neck permanently sloping downwardly rela 
tive to the plane of said supplementary frame, a . 
head supporting bearing telescoping said neck. 
and having engagement therewith at spaced 
areas, means for rotating said head on the axis of 
said neck, and drive means for said cutter 
mechanism. 

25. In a mining machine, the combination with 
a main support, of a supplemental support ex- . 
tending over said main support and pivotally at 
tached thereto at the rear end of Said Supple 
mental support, kerf-cutting mechanism mount 
ed on said supplemental support, link mechanism 
pivotally connecting said Supports, mechanism 
connected between said main Support and Said 
link mechanism for tilting said supplemental Sup 
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port to vary the elevation of said kerf-cutting 
mechanism, and means for operating said kerf 
cutting mechanism in adjusted position to cut a 
plane kerf. • 

26. In a mining machine, the combination with 
a main frame, of a normally horizontally disr 
posed supplemental frame mounted thereon, an 

21. In a mining machine, the combination with 
a base frame, of a turntable mounted thereon 
for rotation relatively thereto on an upright axis, 
hydraulic motor mechanism for effecting adjust 
ment of said turntable on said upright axis, a 
supplemental frame mounted on said turntable 
for adjustment relative thereto on Spaced-apart 
transverse axes, hydraulic motor operated mech 
anism for adjusting said supplemental frame 
relative to said base frame on said spaced-apart 
transverse axes, a kerf-cutter, mechanism for 
supporting said kerf-cutter on said supplemen 
tal frame for adjustment relative thereto on an-, 
gularly related axes, hydraulic motor operated 
mechanism for adjusting, said kerf-cutter on 
such angularly related axes, motor operated 
mechanism for operating said kerf-cutter in the 
position to which adjusted, and a hydraulic con 
trolling system for said hydraulic motors to effect 
locking thereof in adjusted positions to hold the 
kerf-cutter in the position to which adjusted and 

55 

60 

65 

elongated cylindrical non-rotatable bearing 
'rigidly connected to said supplemental frame 
and sloping downwardly relative to the plane 
thereof, a cutter head having an elongated neck 
journaled on said elongated cylinder, kerf-cut 
ting mechanism mounted on said head, means 
for rotating said neck thereby adjusting said 
head and kerf-cutter, and drive means for said . 
kerf-cutter including a motor on said supplemen 
tal frame and connections therefrom to said kerf 
cutter including a shaft extending through said 
elongated cylindrical bearing. 

27. In a mining machine, the combination with 
a track mounted truck having forward and rear 
ward wheel means, of a turntable mounted on 
said truck for pivotal movement about an upright 
axis between said forward and said rearward 

70 
wheel means, a supplemental frame mounted on 
said turntable for pivotal movement about an 
axis to the rear of said upright axis, said supple 

to limit the hydraulic pressure in the making of 
each of the aforesaid adjustments, 

mental frame having a riigidly attached longi 
tudinally extending neck which permanently 
slopes downwardly with respect to the plane of 
said supplemental frame, a head Journaled om 



r?z?????????? ?? xis parallel with the plane of 
said kerf-cutter and at: ängles to the longi 
tudinal axis thereof, and powerimeans operable 
from a single station for swinging said turntable, 
pivoting said supplemental frame, turning over 
said head, and pivoting said cutter barrelative to 
said head, whereby said cutter bar may bead 
justed by an operator at a central control. Station 
to any position between its extreme positions and 
maintain substantially horizontal and there op 
erated to cut a horizontal kerf without the op 
erator leaving his control station. 

28. In a mining machine, the combination 
with a main frame, of a supplemental frame 
mounted thereon for pivotal movement on a hori 
zontal axis at the rear end of said Supplemental 
frame, a kerf-cutter carried by said supplemental 
frame, arms on said supplemental frame, one on 
each side thereon, extending forwardly from said 
horizontal axis and attached at their forward 
ends to said supplemental frame, hydraulic pis 
ton motors pivotally attached to said arms and 
to said main frame and positioned between the 
arms and supplemental frame, and a control Sys 
item for said piston motors' operative to adjust 
said supplemental frame about said horizontal 
2XS. - - - - - - - - - - 

29. In a truck mounted mining machine, the 
combination with a truck adapted to travel on 
a mine track, of kerf-cutting apparatus on said 
truck, a motor for driving said truck, a hydraulic 
fluid pressure system on said truck, a clutch be 
tween said motor and a driving wheel of said 
truck, and means for actuating said clutch and 
said kerf-cutting apparatus, said means including 
said pressure system. 

30. In a mining machine, the combination with 
a frame, of a kerf cutting mechanism on said 
frame, a driving motor on said frame, traction 
means for moving said mining machine, and 
mechanism including a hydraulic control system 
having control valves for adjusting said kerf cut 
ting. mechanism relative to said frame and for 
effecting a drive between said motor and said 
traction means. . . . . . . . 

31. In a mining machine, the combination with 
a frame, of an electric motor on said frame, a hy 
draulic control system on said frame including 
a pump driven from said electric motor, kerf cut 
ting mechanism mounted on said frame, hydraul 
ic motor means for adjusting said kerf cutting 
mechanism, control means in said hydraulic 
system for operating said hydraulic motor means 
at high and low speeds by operating them selec 
tively in series and in parallel, respectively, trac 
tion means for said mining machine, and mecha 
inism including said hydraulic 
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stationary; a hydraulic fluidipressure system on 
said truck drivenfrom: said motori and cooper: 
ating with said.apparatus to perform:said mining 
operation as... aforesaid, driving; means.: between 
šaid motor, anda: driving memberk of said truck; 
adapted to effect a driving connection between 
said motor and said member, or to disengage said 
motori from said member, sand, actuating means. 
for said driving means, said actuating means in 
cluding said pressure system, whereby said pres: 
sure system has, utility, for moving. Said appa 
ratus: within said mine and during the perform-- 
ance of a mining operation while said apparatus 
is stationary. ... ." . . . . . . . . . . . . . . . . 
... 33. In a truck mounted mining machine, the 
combination with a truck adapted to travel in a 
mine, of kerf-cutting apparatus on said truck, 
a motor for driving said truck, a fluid pressure 
system on said truck, a clutch between said mo 
tor and a driving member of said truck, and 
means for actuating said clutch and said kerf 
cutting apparatus, said means including said pres 
sure system. . . . . . . . . 

34. In a truck mounted kerf-cutting appa 
ratus, the combination with a kerf-cutting ma 
chine comprising a truck adapted to travel in a 
mine, of apparatus carried by said machine for 
performing a minings operation while the ma 
chine is stationary, a fluid pressure system on said 
truck driven from said motor and cooperating 
with said apparatus to perform said mining op 
eration as aforesaid, driving means between said 
motor and a driving member of said truck adapt 
led to effect a driving connection between said 
motor and said member or to disengage said mo 
tor from said member, and actuating means for 
said driving means, said actuating means includ 
ing said pressure system, whereby said pressure 
System has utility for moving said apparatus with 
in said mine and during the performance of a 
mining operation while said apparatus is sta 
tionary. W 

35. In a truck mounted mining apparatus. the 
combination with a kerf-cutting machine com 
prising a truck adapted to travel in a mine, of 
apparatus carried by said machine for perform 
ing a mining operation while the mining machine 
is stationary, a driving motor carried by said 
truck, a fluid pressure system on said truck, and 

50 mechanism constructed and arranged to employ said fluid pressure system to effect a driving con 
nection between said motor and a driving mem 
ber of said truck to propel it through a mine and to cooperate wit 
mining operation when the machine is station 55. ary,as aforesaid. , 

ing a member of said tru 

bination with 
Velin a mine, a kerf-cut 

Said struck and adapted to be 
mine face to cut a kerf, driving 
kerf-cutter, and means, for driv 

ck to move said truck 
said kerf-cutter, cuts a 

a fluid pressure sys 
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