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This invention relates to mining apparatus, 
and nore particularly has reference to improve 
ments in coal mining apparatus for cutting kerfs 
in a coa Sean at Warious locations tO SUit diffei'- 

5 ent. mining conditions. 
An object of this invention is to provide an 

improved coal mining apparatus which is ex 
tre Mnely flexible in operation and provides an ex 
tremely Wide range of cutter adjustment. An 

10 other object is to provide an improved coal min 
ing apparatus having improved adjustable Sup 
porting means for the kerf cutter and improved 
kerf cutter driving (neans. A further object is 
to provide an improved pivotal mounting for the 

5 kerf cutter driving motor and an improved turn 
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table structure for the driving motor mounting. 
Yet another object is to provide an improved 
truck propeling mechanism for driving the truck 
wheels to propel the apparatus along the mine 
trackway through a wide range of relatively low 
cutting speeds and a relatively high transport 
Speed. A further object is to provide improved 
hydraulic operating means for various mecha 
nisms of the apparatus, together with an im 
proved hydraulic fluid system, embodying im 
proved liquid pressure supply and control means. 
Still ainother object is to provide improved hy 
draulically operated mechanism for adjusting the 
elevation arid lateral position of the keif cutter, 
for rotating the kerf cutter into horizontal and 
vertical cutting planes, and for tilting the kerf 
cutter into cutting planes relatively inclined with 
respect to the horizontal and vertical, Still an 
Othel' Object is to pro Vide an irnproved hydrauli 
cally operated and controlled cable reel for the 
power conductor cable and an improved hy 
draulically controlled braking means for the ap 
paratus. Yet another object of this invention is 
to provide an improved coal mining apparatus of 
an extremely flexible character whereby the kerf 
cutter may be positioned into any desired cutting 
plane, the paits of the apparatus being arranged 
ir är extremely ccm act; Minarner whereby an 
apraratus extremely low it height is attained. 

4? these and other objects aid advantages of the 
inventia will, however, hereinafter more fully 
appeai”. 
In the accorpanying diaWings there are shown 

5 for purposes of illustration One form and a modi 

55 

fication thereof which the invention may assume 
in practice, 

in these drawings, 
Figs. . and 3, taken together, ShoW in plan a 

preferred illustrative form of the improved min 

(C. 262-28) 
ing apparatus, the top plate being broken a Way 
to Show portioins of the internal Inechani Sm. 

Figs. 2 and 4, taken together, shOW the im 
proved mining apparatus in side elevation, a 
portion of the side plate being broken away to 
show portions of the internai mechanism. 

Fig. 5 is an enlarged view in longitudinal Sec 
tion taken substantially on line 5-5 of Fig. 1. 

Fig. 6 is an enlarged detail sectional view taken 
on line 6-5 of Fig. 5. 

Fig. 7 is a detail sectional view taken on line 
7-7 of Fig. 6. 
Fig. 8 is an enlarged view in longitudinal sec 

tion taken on line 3-8 of Fig. 1. 
Fig. 9 is an enlarged horizontal sectional view 

taken on line 3-9 of Fig. 2 showing the trans 
mission mechanism. 

Fig. 10 is a longitudinally extending Vertical 
sectional view taken on line 9-0 of Fig. 9. 

Fig. 1 is a detail sectional view taken on line 
- of Fig. 9. 
Fig. 12 is a cross Sectional View taken on line 
2-2 of Fig. 10. 
Fig. 13 is a horizontai Sectional view taken on 

line 3-53 of Fig. 5. 
Fig. 4 is a cross sectional view taken on line 
4- 4 of Fig. 10. 
Fig. 15 is a detail sectional view taken on line 

E 5-5 of Fig. 9. 
Fig. 16 is an eniarged cross sectional view taken 

on line í 6-! G of Fig. 1. 
Fig. 17 is a detail horizontal sectional view 

taken on line - of Fig. 16. 
Fig. 18 is a view in longitudinal section of one 

of the arm swinging cylinders. 
Fig. 19 is an enlarged view in longitudinal sec 

tion taken on line 9-59 of Fig. 3. 
Fig. 20 is an enlarged CrOSS Sectional view taken 

on line 28-23 of Fig. 3. 
Fig. 21 in a detail horizontal Sectional view 

taken on line 2-2 of Fig. 20. 
Fig. 22 is an enlarged view in longitudinal Sec 

tion taken on line 22-22 of Fig. 3. 
Fig. 23 is an enlarged longitudinally extending 

vertical sectional view taken on line 23-23 of 
Fig. 3. 

Fig. 24 is a horizontal Sectional view taken on 
line 24-24 of Fig. 22. 

Fig. 25 is a diagrammatic view showing the im 
proved hydraulic Systern. 

Fig. 26 is a detail plan view showing the pump 
Control means. 

Fig. 27 is a cross sectional View taken on line 
27-27 of Fig. 26. 
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Fig. 28 is a cross sectional view taken on line 

28-28 of Fig. 26. 
Fig. 29 is a detail sectional view taken on line 

29-29 of Fig. 28. 
Fig. 30 is a longitudinal sectional view taken 

on line 30-30 of Fig. 26, showing the pump Struc 
ture. 

Fig. 31 is a longitudinal sectional View taken 
on line 3 -3 of Fig. 26, showing the pump struc 
ture. 

Figs. 32 and 33 are views similar to Figs. 3 and 
4 respectively showing a modified form of con 
Struction. 

Fig. 34 is an enlarged view in longitudinal Sec 
tion taken substantially on line 34-34 of Fig. 32. 
In the preferred illustrative embodiment of the 

invention shown in Figs. 1 to 31, inclusive, there 
is shown a coal mining apparatus of the so-called 
universal type having an improved adjustable 
supporting structure for the kerf cutter whereby 
kerfs may be cut in a coal Seam at any desired 
location to suit different mining conditions. 
This improved coal mining apparatus generally 
comprises a self-propelled portable base , a hori 
Zontal turntable 2, a vertically SWingable arm. 
structure 3, a rotatable head 4, a swingable cutter 
support 5 and a kerf cutter 6. The portable base 

is herein in the form of a truck frame 7 of an 
low compact design mounted on 

wheels 8 adapted to run along a mine trackWay 
9 laid on the nine floor. This truck frame has a 
forwardly projecting horizontal frame portion 0 
supporting, in a relatively low position below the 
top of the truck and in advance of the front truck 
wheel axes, an annular frame f l on which the 
turntable 2 is mounted for rotation about a ver 
tical axis with respect to the truck frame, the 
turntable axis being located on the truck frame 
a substantial distance in advance of the front 
truck wheels, thereby enabling the turntable 
structure to be mounted on the truck frame in an 
extremely low position. The annular frame por 
tion of the truck frame is in the form of a 
bearing annulus and supports bearing sleeves 2 
in which a cylindrical bearing portion 3 of the 
turntable is rotatably mounted, the turntable be 
ing retained in position within its bearing mount 
ing by an annular shoulder 4 engaging the upper 
bearing sleeve and an annular retaining plate 5 
secured as by screws to an annular flange fi 
formed integral with the bottom of the cylindri 
cal bearing portion f3 of the turntable. Formed 
integral with the cylindrical bearing portion 3 
of the turntable and extending upwardly there 
from is a segmental open center frame portion 
or segmental flange , the sides of which Sup 
port bearing hubs 8. Pivotally mounted on the 
turntable frame to swing in a vertical direction 
with respect to the turntable and extending 
through the open side of the flange, portion , 
is a yoke-shaped frame portion of the arm 3, and 
the arms 9 of this frame have integral bearing 
hubs 20 journaled on pins 2 secured Within the 
bearing hubs 8 of the turntable frame. Ar 
ranged between the arms 9 of the yoke-shaped 
frame of the swinging arm 3 and secured to the 
latter, as by bolts, at the rear end thereof is a 
motor 22, the motor being mounted to Swing with 
the arm 3 between the sides of the segmental 
flange portion within the central opening of 
the turntable frame. The rotatable head 4 is 
journaled in an elongated bearing sleeve 23 sup 
ported within the neck portion of the forward 
portion of the arm 3, and the head 4 is rotatable 
Within this bearing sleeve about an axis extend 
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ing longitudinally of the arm at right angles to 
the horizontal axis of arm SWing. Secured, as 
by welding to the rotatable head 4 and encircling 
the latter is an annulus 24 having a flange 25 to 
which is secured, as by screws, an annular retain 
ing plate 26, this annullus and retaining plate co 
operating with an annular flange 2 formed ex 
ternally on the outer extremity of the arm 3 for 
retaining the rotatable head in position on the 
arm in the manner ShoWn in Fig. 19. AS ShoWn, l0 
in Fig. 22, fixed to the outer extremity of the 
rotatable head 4 at 28 is a frame 29 to which is 
secured, as by bolts, a yoke-shaped frame 30. 
The swingable cutter support 5 has lateral trun 
nions 3, 3 journaled in bearing sleeves 32 Sup 
ported by annular bearing Supports 33 formed 
on the arms 34, 34 of the yoke-shaped frame 30, 
the Support 5 being swingable With respect to the 
frame 30 and head 4 about an axis arranged at 
right angles to the axis of rotation of the head. 
The kerf cutter 6 is in the form of an elongated 
plane cutter bar 35 having mounted for circula 
tion in a guideway 36, formed about its margin, 
an endless cutter chain 3. Suitably secured to 
the bar 35 and Supporting the latter is a bar 
hanger 38 having an annular bearing portion 39 
journaled on bearing sleeves 40 supported by an 
annular portion 4 of the Swingable cutter sup 
port 5. The bearing portion of the bar hanger 
is retained in position on the Support 5 between 
an annular flange 42 formed on the support and 
a detachable retaining plate 43 secured, as by 
screws, to the frame 44 of the Swingable support. 
It will thus be seen that the kerf cutter may 
swing with respect to the cutter support 5 about 
an axis perpendicular to the support pivot axis. 
The means for locking the kerf cutter in its dif 
ferent angular positions with respect to the 
Swingable support comprises a locking pin 45 
slidably mounted in a bore in the bar hanger and 
insertible in any one of a number of locking 
openings 46 formed in lateral bosses 47 integral 
with the annular bearing portion 39 of the bar 
hanger. The pin is urged towards its locking 
position by a coil spring 48, and a suitable cam 
lever means 49 is provided for moving the pin 
into its released position. 
The motor 22 is herein preferably of the re 

versible electric type having the axis of its power 
Shaft 50 allined with the axis of rotation of the 
head 4 and the longitudinal axis of the arm 3, 
and the driving connections between the motor 
power shaft and the kerf cutter comprise, as 
shown in Fig. 19, a coupling hub 5 keyed to the 
motor power shaft and journaled in a ball bear 
jing 52 supported by the front motor head 53. 
Secured, as by screws, to this coupling hub is a 
coupling member 54 having splined connection 
With the rear end of a transmission shaft 55 air 
ranged with its a Xis coinciding with the longitu 
dinal axes of the arm and the axis of rotation of 
the head 4, This shaft extends through the arm 
neck portion and is journaled in a ball bearing 
56 supported within a head member 57 secured 
within the bore of the tubular frame 58 of the 
rotatable head 4. Keyed to the Outer end of the 
transmission shaft 55, as shown in Fig. 22, is a 
bevel pinion 59, the hub of which is journaled in 
a ball bearing 60 supported within a head por 
tion 6 integral with the yoke-shaped frame 30, 
and, as shown in Fig. 24, this bevel pinion meshes 
with a bevel gear 62 journaled on a shaft 63 se 
cured within the arm 34 of the yoke frame 30. 
The bevel gear 62 meshes with a bevel gear 64 
keyed to a shaft 65 journaled within ball bear 
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2,229,087 
ings 66 supported within the frame 30 and ar 
ranged With its axis allined with the axis of 
Swinging movement of the cutter support 5. 
Fixed to the shaft 65 is a bevel gear 67 meshing 
With a bevel gear 68 connected through a friction 
safety clutch 69, of the multiple disc type, to a 
shaft 20, the latter being journaled in ball bear 
ings supported within the swingable support 
5. The hubs of the bevel gear 68 are journaled 
in bearings 2 and 73 supported respectively by 
the shaft 70 and the frame 44 of the cutter sup 
port 5 so that when the clutch 69 slips, due to 
overload, the bevel gear may rotate with respect 
to the shaft O. Keyed to the outer extremity of 
the shaft 9 is a chain sprocket 74 for engaging 
and driving the endless cutter chain 3. It will 
thus be seen that the transmission connections 
between the motor and cutter chain are So ar 
ranged. With respect to the axes of the various 
Supports that the cutter chain may be driven ir 
respective of the adjusted position of the arm 3, 
the head 4 and cutter support 5. 

Hydraulically operated means is employed for 
Swinging the cutter support 5 about its pivot with 
respect to the frame 39, comprising a cylinder 75 
pivotaly mounted at its rear end at 76 on pivot 
pins supported by brackets 7 formed integral 
with the annulus 24 of the rotatable head 4. 
Reciprocably mounted in the cylinder 5 is a 
piston 8 having its piston rod 79 extending for 
Wardly through the packed front head 80 of the 
tilt cylinder and pivotally connected by a pin 8f 
to the SWijngable cutter support 5, the pin 8 be 
ing mounted in projections 83 formed integral 
with the frame 44 of the cutter support. The hy 
draulically operated mechanism for rotating the 
head With respect to the arrn 3 comprises, as 
shown in Figs, 3, 4, 19, 20, 21 and 23, a pair of 
hydraulic cylinders 843, 84 Supported within 
brackets 85 secured to the opposite sides of the 
frame of the arm 3, and each containing a recip 
rocable piston 86 (see Fig. 23) having a rear 
Wardly projecting piston rod 8. Each of these 
piston rods carries a bracket 88 on which is jour 

Passing around these 
pulleys 89 are cables 9, 98 each anchored at 
one end at 94 to the frame of the arm 3, the 
cabies passing from the pulleys 89, 89 around in 
cined pulleys 92, 92 journaled on brackets se 
cured to the airin fraine, and the cables have their 
intern ediate portions wrapped around a drum 
33 formed integral with the retaining annulus 
É of the head 4, the opposite ends of these 

cables being Secured at 94 to the frane of the 
rotatable head 4. The means for locking the ro. 
tatable head 4 in its adjusted positions with re 
spect, to the airin comprises a sliding locking pin 
35 mounted in a guideway 96 formed in the arm 
frame, and this pin is adapted to project in any 
one of a series of apertures 9 formed in the 
frame of the head 4. The means for operating 
this locking pin coyaprises a cylinder 98 having 
its front head 99 secured to the arm frame. This 
cylinder contains a piston having a forward 
ly projecting piston rod secured to a member 

2. The member 2 has an opening receiving 
a pin 3 secured to the locking pin 95. Ar 
ranged within the cylinder 38 and interposed be 
twean the rear cylinder head and the piston is a 
coil spring 4 for urging the locking pin into 
its locking position. Hydraulic pressure is 
adapted to be supplied to the opposite end of the 
cylinder to act on the opposite side of the piston 
for moving the piston rearwardly to release the 
locking pin from the head. Hydraulic means is 

3 
provided for swinging the arm 3 relative to the 
turntable, comprising a pair of hydraulic cylin 
ders 05, 5, mounted to swing in vertical planes 
and each containing, as shown in Fig. 18, a piston 
f6 having its piston rod ( pivotally connected 
at 88 to projections i 3 formed integral with 
the arm frame. The lear ends of the cylinders 
are pivotally connected at 0 to a bracket f 
formed integral With the turntable frame. It 
will thus be seen that when hydraulic pressure is 
Supplied to the cylinders 85, the arm 3 may be 
swung upwardly and downwardly with respect to 
*he turntable 2, as desired. The hydraulic means 
for rotating the turntable 2 relative to the truck 
frarie Comprises, as shown in Figs. 1, 2, 5 and 8, 
a pair of hydraulic cylinders 3, 3 secured 
Within the truck frame and arranged in longitu 
dinal parallel relation at opposite sides of the 
truck frarine in the manner shown in Fig. 1. 
These cylinders each contain a piston 4 (see 
Fig. 8), each having a rearwardly projecting pis 
ton rod £5 extending rearwardly through the 
packed rear head of the cylinder. Secured 
to the rear end of each of the piston rods 5 is 
a bracket, On which is journaled a pulley 8. S 
Cables 9, 9 each have an end fastened at 20 
to the truck frame and pass around the pull 
leys it 3, portions of the cables extending 
from the pulleys 8 forwardly through openings 
in the truck frame around horizontal pulleys f2 : 
journalsd, as shown in Fig. 16, in a manner to 
be later described, the opposite end portions of 
the c8.hles extending from the pulleys 2 around 
a Segimental guiding groove 22 formed aloout the 
rin of the fiange portion of the turntable frame, : 
and these cables are secured at their opposite 
ends at 23 to the turntable frame. It will thus 
be seen that when hydraulic pressure is supplied 
to one or the other of the cylinders 3, the 
Cables may be operated to swing the turntable 2 
in One differtion or the other about its axis with 
respect to the truck. The means for supplying 
hydraulic pressure to the various hydraulic cyl 
inders above described will be later described. 
NoW referring to the improved mechanism for 

driving the truck wheels to propel the apparatus 
along the mine trackway through a wide range of 
low cutting speeds and at a high transport speed, 
it will be noted that mounted within the truck 
frame at the rear of the turntable with its axis 
horizontally disposed and extending longitudi 
nally of the truck frame is a motor 26 herein 
preferably of the reversible electric type having 
its power shaft 2 connected by a flexible cou 
pling 28 to a longitudinal shaft 29. This shaft 
is journaled in bearings supported within a gear 
housing 30 arranged within the truck frame, 
and has fixed thereto at its forward end a spur 
pinion 3 meshing with a large spur gear 32, 
herein the high Speed terminal gear, journaled on 
a longitudinal shaft 33 herein arranged parallel 
With and below the shaft 29 and likewise suit 
ably journaled within the gear housing 30. The 
gear í32 is connectible by a multiple disc clutch 
34 to the shaft 33. Formed on the hub of the 
gear 32 is a spur pinion 35 meshing with a large 
spur gear 36 fixed to a longitudinal shaft f37 
arranged parallel with the shaft 29, 33 and 
likewise Suitably journaled within the gear hous 
ing. Fixed to the shaft 3 is a spur pinion 38 
meshing With a large Spur gear 39, herein the 
low Speed terminal gear, journaled on the shaft 
33 and connectible by a multiple disc clutch 40 

to the Shaft, 33. Keyed to the rear end of the 
shaft f33 is a bevel gear 4 meshing with re 
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verse bevels 42 and 43 journaled on a horizon 
tal shaft 44 herein arranged at right angles to 
the shaft 33 and suitably journaled within the 
sides of the gear housing. The bevel gears 42, 
43 are connectible by multiple disc clutches 45 
and i46, respectively, to the shaft 144. The op 
erating means for the clutches 45, 46 comprises 
a clutch applying collar surrounding the shaft 
44 between the bevel gears 42 and 43, and en 
gaging this collar is a pivoted shipper yoke 48 
connected at 49 to an operating rod 50. The 
outer end of this operating rod is pivotally con 
nected at 5 to a lever 52 in turn pivotally con 
nected at 53 to a piston rod 54 of an Operating 
piston 55 contained in the horizontal hydraulic 
cylinder 56. This cylinder has its outer head 
57 secured to a bracket 58 projecting from the 

adjacent side of the truck frame. When hy 
draulic pressure is supplied to the cylinder 56, 
the piston 55 may be moved in One direction or 
the other to apply one or the other of the 
clutches 45, 46, thereby to effect rotation of the 
drive shaft i 44 selectively in either of Opp0Site di 
rections. Fixed to the opposite ends of the shaft 
144 are chain sprockets 59 connected by end 
less chains í 60 to sprockets í6 fixed to the truck 
wheel axles. The mechanism for operating the 
high and low speed disc clutches 34, 40 will now 
be described. Formed on the rear face of the low 
speed terminal gear 39 is a cam 65 with which 
engages a plunger 66 guided in a bore 61 
formed in the gear housing. The rear end of 
this plunger is pivotally connected at 68 to a 
lever 69 in turn pivotally connected at 70 to a 
rod 7. The lever 69 is pivotally mounted by 
trunnion blocks iT2 on an adjusting rod 73, the 
trunnion blocks having convex surfaces engaging 
the cylindrical periphery of the rod 73, and 
when in the position shown in Fig. 10, abutting 
a collar f74 fixed to the rod 73. A shipper yoke 
lever 75 is pivotally mounted at 76 and engages 
a clutch applying ring 77 Surrounding the shaft 
33 between the hubs of the gears 32, 39 in the 
manner shown in Fig. 13, and this Shipper lever 
T5 is pivotally connected by trunnion blocks 78 
to the rod Ti, these trunnion blocks having con 
cave surfaces slidingly engaging the cylindrical 
rod surface. Threaded on the forward end of the 
rod 7 is a nut 79, and encircling the rod and 
engaging the nut is a washer 80. Surrounding 
the rod 7 and acting between a nut 8 
threaded to the rod and a washer 82 is a coil 
spring 83, this spring holding the trunnion 
blocks 78 of the yoke lever against the Washer 
80. The operating rod T3 is mounted for axial 
movement within the gear housing and is 
splined at 84 against rotation, and the rear 
ward portion of this rod is threaded at 85 for 
threaded engagement with a nut 86 formed 
Within the hub of a Worm. Wheel 8. Meshing 
with this worm wheel is a worm 88 fixed to an 
operating shaft 89 having an operating handle 
99. It will thus be seen that when the Worm 
gearing 88, 8 is rotated, the rod 73, through 
the nut, and threads, is moved axially to vary the 
location of the fulcrum pivot of the lever 69. 
When the gear 39 is rotated, the can f65 there 
on reciprocates the plunger 66, thereby oscil 
lating the lever 69 about its fulcrum, recipro 
cating axially the rod f and through the 
spring 83 yieldingly loading the clutch 40 at 
timed intervals. By adjusting the rod 73 
axially to vary the fulcrum point of the lever 
69, the intervals of application and release of 
the clutch 40 may be varied as desired, it being 
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possible to So adjust the parts as to effect con 
tinuous loading of the clutch, no clutch loading, 
and any desired intermediate loading of the 
clutch between full load and no load. By moving 
the rod 73 to the left in Fig. 10, the clutch 40 
may be entirely released from any influence of 
the can operated mechanism, and the high Speed 
clutch 34 loaded. When the high speed clutch 
f34 is loaded, the truck wheels may be driven in 
either of opposite directions at a high transport 
speed from the motor 26 through the gearing 
3, 32, shaft 33, bevel gear 4f through one or 

the other of the reverse bevels 42, 43 and the 
chain and sprocket connections 59, 60, 6. 
When the low speed clutch 40 is loaded, the 
truck wheels may be driven in either of Opposite 
directions at a relatively low cutting Speed from 
the motor 26 through the gearing 3, 32, 35, 
f36, 38, 39, shaft 33, bevel gear 4, one or the 
other of the reverse bevels 42, 43 and chain. 
and sprocket connections i 59, 160, i 6 í. By ad 
justing the rod 73 to vary the fulcrum point of 
the lewer i 69 to valry the intervalls of application 
and release of the low speed clutch 40, the truck 
wheels may be driven through a Wide range of 
low speeds between zero and a predetermined 
maximum low speed. 
A hydraulically controlled truck wheel brake is 

provided comprising, as shown in Fig. 5, a brake 
drum 95 keyed to the front truck Wheel axle and 
with which a brake band 96 cooperates. This 
brake band is made in two parts pivotally mount 
ed on a link 97 Supported by the truck frame. 
The other end of the upper brake band part is 
pivotally connected at 98 to a lever 99, while 
pivoted to this lever at 200 is an adjustable turn 
buckle link 20 connected to the Opposite end of 
the lower portion of the brake band. The upper 
end of the lever 99 is pivotally connected at 202 
to a piston rod 203 of a piston 284 contained in a 
hydraulic cylinder 25 mounted on the truck 
frame. Interposed between the rear head of the 
cylinder and the piston is a coil spring 206 for 
urging the piston toward its forward position to 
effect application of the brake. When hydraulic 
pressure is supplied to the opposite side of the 
piston, the parts are moved into their brake re 
leasing position. 

Hydraulic jack devices are provided for jacking 
the apparatus in position on the trackway during 
the cutting operation and comprise, as shown in 
Fig. 16, a pair of hydraulic cylinders 20 mounted 
in parallel vertical relation at opposite sides of 
the truck frame and each containing a piston 2 
having an upwardly projecting piston rod 22. 
These piston rods project through the packed up 
per heads 23 of the cylinders, and are each pro 
vided with a socket 24 for receiving a jack pipe 
25. It Will thus be seen that when hydraulic 
pressure is Supplied to the jack cylinders below 
the pistons 2 A, the jack pipes 25 may be moved 
upwardly into engagement with the mine roof to 
jack the apparatus in position on the track rails. 
The guide pulleys 2 for the cables of the turn 
table rotating means are journaled, as shown in 
Fig. 16, on the cylindric bodies of the hydraulic 
anchor jacks. 

For supplying motive power to the motors 22 
and 26, there is provided a cable reel 220 ro 
tatably mounted within the rearward portion of 
the truck frame on a horizontal transversely ex 
tending axis, the cable reel being arranged in a 
chamber 22 formed in the truck frame between 
the pulleys and cables 8, 9 of the turntable 
rotating mechanism, as shown in Fig. 1. Wound 
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upon this cable reel is a power conductor cable 
222 guided by an automatic spooling device 223 
arranged on the rear end of the truck frame at 
the rear of the reel. The cable reel 220 is driven 
by a hydraulic motor 224 through a sprocket 225, 
an endless chain. 226 and a sprocket 227 fixed to 
the reel drive shaft. Also rotatable With the 
Sprocket 22 and driven by the chain. 226 is a 
chain Sprocket 228 connected by an endless chain 
229 to a sprocket 230 fixed to the drive shaft 23 
of the automatic spooling device 223. 
Now referring to the hydraulic pump and con 

trol means, it Will be noted that arranged in a 
chamber 232 between the cable reel and the rear 
end of the motor 26 is a tank 233 for containing 
a liquid, preferably oil, and arranged in this tank 
is a gear pump 234 driven by the power shaft 27 
of the motor 26. This pump is adapted to supply 
hydraulic pressure to the various hydraulically 
Operated devices of the apparatus. As shown in 
Fig. 5, mounted on the top of the gear housing 
E3i for the transmission gearing is a horizontal 
Valve box 235 having formed therein a series of 
horizontal valve bores 236 each containing a, bal 
anced type slide Valve for controlling the flow of 
hydraulic pressure to the various hydraulic de 
vices. As shown most clearly in Figs. 6 and 7, the 
valve stem 237 of each of these slide valves is 
provided with slotted sides at 238 with which en 
gage a yoke-shaped nember 239, the arms of 
which engage the flattened sides of the Valve 
stems for preventing rotary motion of the valves 
while connecting the valves for axial movement 
With the members 239. Each of the members 239 
is secured to a flat operating bar 240 extending 
transversely across the top of the truck frame 
and guided in grooves 24 formed in the sides of 
the truck frame, and each end of these operating 
bars is provided with a conveniently located han 
dle 242 whereby the valves may be operated from 
either side of the apparatus. The gear pump 234 
is of the variable displacement type comprising a 
gear chamber 25 containing three intermeshing 
gears. 246 secured to parallel shafts journaled 
within the pump casing and to one of which the 
motor power shaft of the motor 26 is connected. 
Formed in the pump casing are parallel vertical 
bores 242 and 248 containing slide valves 249 and 
25 respectively. The valve stems 25 of these 
valves are each slotted at 252 to receive the bi 
furcated ends of levers 253 and 254 secured re 
spectively to parallel operating rods 255 and 256 
extending longitudinally forwardly within the top 
portion of the truck frame. These rods have 
fixed thereto levers 257 and 258, respectively, 
each connected by a pin 259 engaged in a slot 
formed on depending plate-like projections 260 
secured to transversely extending operating rods 
26; and 262 respectively, these rods being similar 
to the operating rods 240 for the control valves 
and similarly guided on the top of the truck 
frame. When the operating rods 26, 262 are slid 
in One direction or the other, the Slide valves Will 
be slid either upwardly or downwardly within the 
Walve bores of the pump Casing. The IOWer ends 
of the valve bores 24, 248 communicate with the 
oil supply contained in the tank 233, while the 
upper end of the valve bore 247 communicates 
through a passage 263 with the liquid supply in 
the tank. The valve bores are connected through 
passages 264 and 265 with the intake sides of the 
pump gears and through passages 266 and 267 
with the discharge sides of the pump gears. The 
valve bore 247 is connected to the hydraulic sys 
ten through a passage 268, while the valve bore 
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248 is connected to the hydraulic system through 
a passage 269. When the valve 250 is in the posi 
tion shown in Fig. 31, hydraulic pressure may 
flow from the Supply tank through the valve bore 
and passage 265 to the pump intake, and the 
pump discharge is connected through passage 
267 and through the valve bore past the valve to 
the passage 269 of the hydraulic system. When 
the valve 249 is in the position shown in Fig. 30, 
the Supply of fluid from the passage 263 to the 
pump intake paSSage 234 is cut off, while the 
pump discharge is connected through the passage 
266 and the valve bore to the liquid supply in the 
tank. It Will thus be seen that when the valves 
249 and 256 are in the position shown in Figs. 30 
and 31, the pump is operating at half capacity. 
When it is desired to Supply the full pump ca 
pacity to the hydraulic System, the valve 249 is 
slid downwardly from the position shown in Fig. 
30 to connect the intake passage 263 with the 
pump intake passage 264 and the pump discharge 
passage 266 with the passage 268 of the hydraulic 

10 

20 

System, So that at this time both discharge sides 
of the pump gears are connected to supply hy 
draulic pressure to the system. When the valve 
250 is slid downwardly from the position shown 
in Fig. 31, the passage 265 is cut off by the valve 
while the passage 267 is connected to the liquid 
tank, and at that time the Supply of hydraulic 
preSSure to the System is cut off and both dis 
charge sides of the pump gears are connected to 
discharge back to the tank. 
Now referring to the improved hydraulic Sys 

tem shown in Fig. 25, it will be noted, as above 
mentioned, that the horizontal valve bores 236 
in the valve box. 235 each contain a slide valve, 
and these slide valves are respectively designated 
2 : ), 27 , 272, 273, 274, 275, 276, 277 and 278. 
Formed in the valve casing and extending sub 
Stantially there-across to connect the opposite 
ends of the Valve bores into communication. With 
One another, are parallel passages 279 and 280, 
respectively, these passages being connected 
through branched conduits 28 and 282 to a dis 
charge conduit 283 leading to the liquid supply 
tank 233. The valve bores are connected to 
gether by a liquid pressure Supply passage 284 
communicating With the valve bores midway be 
tween their ends, this passage 284 arranged par 
allel with the discharge passages 29, 289 and 
likewise extending Substantially across the valve 
box. The passage 284 is connected by a conduit 
285 with a conduit 286 connected to the discharge 
passages 268 and 269 of the pump. Each of the 
slide valves is Centrally grooved between end 
heads, and these grooves at all times communi 
cate with the liquid pressure Supply passage 284. 
The slide valve 270, which controls the supply of 
liquid pressure to the turntable rotating cylinders 

3, 3, has its valve bore connected through a 
conduit 287 to the forward end of one cylinder 
f 3 and through a conduit 288 to the forward 
end of the other cylinder 3, and the rear ends 
of the cylinders 3 are connected through con 
duits 289 and 290, respectively, and a discharge 
conduit 29 to the liquid Supply tank for conduct 
ing any oil leakage past the pistons back to the 
tank. The valve 27, which controls the supply 
of liquid pressure to the arm Swing cylinders fo5, 
f5, has its bore connected through a conduit 292 
to a conduit 293 communicating with the rear 
ends of the cylinderS 95 and through a conduit 
294 communicating with a conduit 295 connected 
to the forward ends of the cylinders (5. The 
valve 272, which controls the supply of liquid 
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pressure to the cutter support SWing cylinder 5, 
has its bore connected through a conduit 296 to 
the forward end of the cylinder 5 and through a 
conduit 29 to the rear end of the cylinder 75. 
The valve 273, which controls the supply of liquid 
pressure to the head rotating cylinders 84, 84, has 
its bore connected through a conduit 298 to the 
forward end of one cylinder 84 and through a 
conduit 299 with the forward end of the Other 
cylinder 84. The valve 274, which controls the 
supply of liquid pressure to the anchor jack Cyl 
inders 24, 20, has its bore connected through a 
conduit; 3) and a branched conduit 3) to the 
lower ends of the anchor jack cylinders and 
through a conduit 302 and branched conduits 303 
to the upper ends of the anchor jack cylinderS. 
The valve 275, which controls the Supply of liquid 
pressure to the Support lock cylinder 98, has its 
bore connected through a conduit 394 to the for 
ward end of the lock cylinder. The valve 276, 
Which controls the Supply of liquid pressure to the 
reel drive motor 224, has its bore connected by a 
conduit 35 to the reel motor intake and through 
a conduit 356 to the reel motor discharge. The 
valve 27, which controls the supply of liquid 
pressure to the brake cylinder 205, has its bore 
connected through a conduit 30 to the forward 
end of the brake cylinder. The valve 28, Which 
controls the Supply of liquid pressure to the clutch 
operating cylinder 56, has its bore connected 
through a conduit 308 to the inner end of the 
cylinder 56 and through a conduit 309 to the 
outer end of the cylinder 56. The supply conduit 
286 has communicable thereWith, under the COIl 
trol of a valve 3 0, a conduit 3 leading to a 
breaker pad similar to that disclosed in my co 
pending application, Serial No. 700,681, filed Dec. 
2, 1933, now matured into Patent No. 2,163,341, 
patented June 30, 1939, and this conduit 3 is 
connectible, under the control of the valve 30, to 
a discharge conduit 32 communicating With the 
liquid Supply tank. 
As previously mentioned, the pump 234 may 

operate at either half capacity or full capacity 
under the control of the slide valves 239 and 25. 
When the control Valves are in the position shown 
in Fig. 25, all of the various conduits referred to 
are out of communication. With the supply paS 
sage 284 and the discharge passages 29 and 280. 
When it is desired to effect turntable rotation in 
one direction, the valve 270 is slid in a direction 
to connect the conduit 287 With the SUpply paS 
sage 284 and to connect the conduit 288 with the 
discharge passage 280, and at this time liquid 
pressure is supplied through the conduit 28 to 
one cylinder 3 to act on its piston 4 to rotate 
the turntable 2, While the other cylinder is con 
nected to exhaust. When it is desired to rotate 
the turntable 2 in the opposite direction, the Valve 
270 is slid in the opposite direction to connect the 
conduit 288 with the supply passage 284 and the 
conduit 28 to the discharge passage 29, and at 
this time liquid preSSure is Supplied through the 
conduit 288 to the other cylinder f3 to act on its 
piston 4 to rotate the turntable 2 in the oppo 
site direction. To effect SWinging of the arm 
structure 3 upWardly about its pivot relative to 
the turntable, the valve 27 f is moved into a posi 
tion to connect the conduit 292 to the supply 
passage 284 while the conduit 294 is connected to 
the discharge paSSage 280, and liquid pressure is 
then Supplied through the conduit 292 to the rear 
ends of the cylinders 05 to act on the pistons 06 
to move the latter for Wardly. The arm structure 
may be swung downwardly, when the valve 27 is 
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moved to connect the conduit 294 to the Supply 
passage 284 and the conduit 292 to the discharge 
passage 279, liquid pressure then being supplied 
to the conduit 294 and branched conduits 295 to 
the forward ends of the arm swing cylinders 5 
to effect movement of the pistons 06 rearwardly. 
The arm structure may be locked in any desired 
adjusted position by returning the valve 2 to 
the position shown to trap the liquid in the cyl 
inders. When it is desired to effect SWinging of 
the cutter support 5 relative to the rotating head 
4 in one direction, the valve 22 is slid into a 
position to connect the conduit 296 with the Sup 
ply passage 284 and the conduit 297 to the ex 
haust passage 280, liquid pressure then being Sup 
plied through conduit 296 to the forward end of 
the cylinder 5 to SWing the cutter Support in One 
direction. To effect SWinging of the Cutter Sup 
port in the opposite direction, the valve 272 is slid 
into a position to connect the conduit 29 to the 
supply passage 284 and the conduit 296 to the 
discharge passage 279, liquid pressure then being 
supplied through conduit 297 to the rear end of 
the cylinder 75. When it is desired to rotate the 
head 4 relative to the arm in One direction or the 
other, the Valve 273 may be slid into a position to 
connect one of the conduits 298 and 299 to the 
supply passage 284 and the other of the conduits 
298 and 299 to one of the discharge passages 279 
and 280, thereby to supply liquid pressure to one 
Or the other of the cylinders 84 of the head ro 
tating means. The anchor jacks 25 may be 
moved into anchoring position by sliding the 
Valve 24 into a position to connect the conduit 
3. With the supply passage 284 and the conduit 
302 With the discharge passage 280, liquid pres 
Slure then being Supplied to the lower ends of the 
jack cylinders 20 to move the jack pistons 2 
upWardly into anchoring position. When it is 
desired to release the anchoring jacks, the con 
duit 3060 is connected to the discharge passage 279, 
while the conduit 392 is connected to the supply 
passage 284, thereby to effect downward move 
ment of the jack pistons. When it is desired to 
release the head lock, the valve 275 is moved to 
a position to connect the conduit 394 to the sup 
ply passage 384, thereby to supply liquid pres 
Sure to the bar lock cylinder 98 to act on the pis 
ton. Othereof to move the locking pin 95 into its 
released position. When the conduit 34 is con 
nected by the Valve 25 to the discharge passage 
29, the Spring G4 of the lock cylinder moves 
the piston () into a position to effect locking of 
the head. The reel driving motor 224 may be 
Operated by moving the valve 276 to a position to 
connect the conduit 35 with the supply passage 
284, While the discharge conduit 306 is connected 
to the discharge passage 280. To effect release 
of the truck wheel brake 95, 96, the valve 27 
is moved into a position to connect the conduit 
307 with the Supply passage 280, thereby to sup 
ply liquid pressure to the forward end of the 
brake cylinder 205 to move the brake piston. 204 
into its released position. To effect brake appli 
cation, the conduit 3 is connected by the valve 
277 to the discharge passage 280, the brake cyl 
inder Spring 206 then acting on the piston to 
move the brake into applied position. To oper 
ate one or the other of the reverse clutches 45, 
46 of the truck drive, the valve 2.8 may be 
moved into a position to connect one of the con 
duits 338, 309 to the supply passage 284 and the 
Other of the conduits 308, 309 to one or the other 
of the discharge passages 219, 280, thereby to sup 
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ply liquid pressure to one end or the other of the 
clutch operating cylinder 56. 
In the modified form of construction disclosed 

in Figs. 32, 33 and 34, there is shown a somewhat 
different form of mounting for the kerf cutters. 
In this instance, a motor 35 has formed on the 
sides of its casing bearing Supports 36 mounted 
on the pivot pins 2 supported in the bearing 
bosses 8 of the flange portion of the turntable 
frane. Secured to the for Ward end of the motor 
casing is a Support 3 it on which is secured the 
hanger 388 for the bar 39 of the kerf cutter. 
Keyed to the for Ward end of the motor power 
shaft is a bevel pinion 32 meshing with a bevel 
gear 32 journaled Within the Support 37 and 
driving a spur gear 322 meshing with a large 
spur gear 323 fixed to a shaft 324 suitably jour 
naled within the support 3. Fixed to this shaft 
324 is a chain Sprocket 325 which engages and 
drives an endless cutter chain 326 mounted for 
circulation about the margin of the cutter bar 
38. For tilting the motor casing relative to the 
turntable to change the angle in altitude of the 
cutter bar relative to the horizontal, there is a 
hydraulic cylinder 327 pivotally mounted at 328 
On a bracket, 329 formed integral With the turn 
table frame. This cylinder contains a piston 330 
having its piston rod 33 pivotally connected at 
332 to projections 333 projecting rearwardly from 
the motor casing. When hydraulic pressure is 
Supplied to one end or the other of the cylinder 
327, the piston 339 may be moved in a direction to 
tilt the cutter bar either upwardly or downwardly 
as desired. The cutter bar is SWung horizontally 
in its plane by rotation of the turntable 2. Other 
wise this form of the invention is similar to that 
above described, and the Supply of pressure fluid 
to the cylinder 327 is controlled in a manner 
Similar to the Various other hydraulic cylinders 
above described. 
The general mode of operation of the improved 

mining apparatus is as follows: The apparatus is 
propelled about the mine at a high transport 
speed under the control of the high speed friction 
clutch 34. When the working place is reached 
and it is desired to insert a horizontal kerf in 
the coal Sean at the level of the nine floor, 
hydraulic pressure is first supplied to the lock 
cylinder to release the locking pin and thereafter 
hydraulic pressure is supplied to the proper cylin 
der 86, 84 of the head rotating means to rotate 
the head 4 to move the kerf cutter from the full 
line position shown in Fig. 4 to the lower dotted 
line position in that figure, the supply of liquid 
preSSure to the rotating cylinder thereafter being 
cut off and the liquid pressure wented from the 
lock cylinder to again effect locking of the head 
in position. Hydraulic pressure is then supplied 
to the proper cylinder of the turntable rotating 
means to effect swinging of the arm structure 
laterally until the tip end of the kerf cutter 
reaches the right hand rib of the entry, the sup 
ply of liquid pressure to the rotating cylinder 
thereafter being cut off. The operator then starts 
the motor 22 to effect rapid circulation of the 
cutter chain 37 about the margin of the cutter 
bar 35. The low speed truck wheel drive control 
clutch i 40 is then applied, thereby to effect pro 
pulsion of the apparatus bodily along the track 
Way at a low cutting Speed to Sump the cutter 
bar beneath the coal. When the Sumping cut is 
completed, the low speed truck drive control 
clutch is released and thereafter the Supply of 
liquid pressure in the brake cylinder is vented to 
effect application of the brake 95, 96 to hold 
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the apparatus in a stationary position on the 
track Way. Hydraulic pressure is at the same time 
Supplied to the lower ends of the jack cylinders 
to move the jacks into anchoring relation with 
respect to the nine roof. Hydraulic pressure is 
then Supplied to the proper turntable rotating 
cylinder to effect turntable rotation in a direction 
to Swing the cutter bar across the coal face from 
right to left until the tip end of the cutter bar 
reaches the left hand rib of the entry, the liquid 
pressure Supply to the turntable rotating cylinder 
thereafter being cut off. The anchor jacks are 
then released and hydraulic pressure is Supplied 
to the brake cylinder to effect release of the 
brake. The low speed truck drive control clutch 
4t is then again applied, and upon proper appli 

cation of one of the reverse clutches 5, 46 the 
truck Wheels are driven in a direction to move 
the apparatus bodily rearwardly along the mine 
track Way at a low cutting Speed to withdraw the 
cutter bar from beneath the coal, thereby to con 
plete the cut beneath the coal Seam. Ifitis desired 
to insert a shear cut in the coal Seam, hydraulic 
preSSure is Supplied to the lock cylinder to re 
lease the head lock and thereafter hydraulic 
pressure is supplied to the proper cylinder of the 
rotating means for the head 4 to move the kerf 
cutter from a horizontal cutting position into a 
Vertical cutting position, the head lock thereafter 
being connected. Hydraulic pressure is then Sup 
plied to the arm swing cylinders 05 to swing 
the arm 3 in a Vertical direction relative to the 
turntable until the tip end of the cutter bar 
reaches the mine roof, the liquid pressure Supply 
to the cylinders 5 thereafter being cut off. The 
low speed truck wheel drive control clutch 40 
is then applied to effect propulsion of the appa 
ratus at a low cutting Speed bodily along the 
mine trackWay in a direction to effect sumping 
of the cutter bar into the coal seam. The anchor 
jacks are then moved into anchoring relation 
With the mine roof and the truck Wheel brake set. 
Hydraulic pressure is then Supplied to the arm 
Swing cylinders 5 to effect swinging of the arm 
downwardly to move the kerf cutter downwardly 
in its plane to cut a Vertical kerf between the 
mine roof and mine floor. When the tip end of 
the cutter bar reaches the mine floor, the swing 
ing of the arm is discontinued and the anchor 
jacks and brake are released. The low speed 
truck drive control clutch 60 is then again ap 
plied, and under the control of one or the other 
of the reverse control clutches 45, f46 the ap 
paratus is propelled bodily rearwardly along the 
mine trackWay at a low cutting Speed to with 
draw the cutter bar from the coal, thereby to 
complete the cut. If desired vertical Shear cuts 
may be made Solely by SWinging of the arm. With 
out effecting Sumping and withdrawal cuts as 
above described. The cutter bar may be SWung 
into different inclined positions with respect to 
the horizontal and Wertical by supplying hydraulic 
pressure to the Support SWing cylinder 5 to SWing 
the cutter support relative to the rotating head 4. 
The cutter bar may be SWung in its plane into 
different angularly related positions with respect 
to the cutter Support 5 by releasing the locking 
pin 45. It Will be evident that by proper adjust 
ment of the turntable, arm, rotating support and 
cutter Support relative to the truck frame and 
by SWinging the parts in proper position, hori 
Zontal kerfs may be cut at any desired location 
between the mine roof and nine floor, and verti 
cal kerfs may be inserted in the coal seam at any 
desired location between the ribs. Also by proper 
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adjustment of the parts, the kerf cutter may 
be operated to cut kerfs in either rib of the entry. 
It will also be evident that by varying the loca 
tion of the fulcrum point of the lever 69 of the 
low speed clutch operating means, the rate of 
low cutting feed may be varied, as desired, it 
being possible to drive the truck wheels to propel 
the apparatus at any desired low cutting speed 
between Zero and a predetermined maximum low 
cutting speed. Further, by Varying the position 
of the control valves 249 and 250 of the pump, 
the capacity of the hydraulic System may be 
varied at will. These and other uses and advan 
tages of the improved mining apparatus Will be 
clearly apparent to those skilled in the art. 
While there is in this application Specifically 

described one form and a modification thereof 
which the invention may assume in practice, it 
will be understood that this form and modifica 
tion thereof are shown for purposes of illustration 
and that the invention may be further modified 
and embodied in Various other forms Without 
departing from its spirit or the scope of the 
appended claims. 
What I claim as new and desire to Secure by 

Letters Patent is: 
1. In a mining apparatus, a portable base, a 

horizontal turntable mounted on said base and 
having a central opening, an arm structure pivot 
ally mounted on said turntable to Swing in a . 
vertical direction relative thereto, a support 
mounted on the outer extremity of said arm 
structure for rotation about the longitudinal axis 
of said arm structure, a cutter support SWingably 
mounted on said rotatable Support on an axis 
at right angles to the rotatable support axis, a 
kerf cutter carried by said Swingable Support, 
and a kerf cutter driving motor mounted on the 
rear end of said arm structure to swing there 
With relative to the turntable and located. Within 
Said central turntable opening. 

2. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base in a 
relatively low position with its bottom surface 
arranged adjacent the bottom Surface of said 
base and having an upstanding frame providing 
a central opening, the top surface of Said up 
standing frame being arranged below the top 
surface of said base, an arm Structure pivotally 
mounted on said turntable to Swing in a vertical 
direction relative thereto about a horizontal axis 
located below the top surface of Said upstanding 
frame, a revolving support mounted on the outer 
extremity of Said arm structure for rotation about 
the longitudinal axis of said arm structure, a 
cutter Support Swingably mounted on said re 
volving Support on an axis at right angles to the 
revolving support axis, a kerf cutter carried by 
said SWingable Support, and a kerf cutter driving 
motor mounted on the rear end of Said arm 
structure to SWing with the latter with respect 
to said turntable and located within said up 
standing frame Opening. 

3. In a mining apparatus, a portable base, a. 
horizontal turntable mounted on said base in a 
relatively low position with its top surface ar 
ranged below the top surface of said base, said 
turntable having an upstanding segmental frame 
having at its Opposite sides bearing bosses located 
below the top of the turntable and supporting 
pivot pins, an arm structure pivotally mounted 
on said turntable to swing in a vertical direction 
relative thereto and having at its opposite sides 
cylindrical bearing portions journaled on said 
pivot pins, a revolving support mounted on the 
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outer extremity of said arm structure for rotation 
about the longitudinal axis of said arm Structure, 
a cutter support SWingably mounted on said re 
volving support on an axis at right angles to 
the revolving support axis, a kerf cutter mounted 
on said swingable Support, and a motor carried 
on said arm structure to swing thereWith With 
respect to said turntable for driving said kerf 
cutter. 

4. In a mining apparatus, a portable base, a 
horizontal turntable on said base, said turntable 
having an upstanding segmental flange provid 
ing a central opening, an adjustable Supporting 
structure pivotally mounted on said turntable be 
tween the sides of said segmental flange With its 
rearward portion arranged in Said central flange 
opening, and a kerf cutter carried by Said Sup 
porting structure. 

5. In a mining apparatus, a portable base, a 
horizontal turntable on said base, said turntable 
having an upstanding segmental flange providing 
a central opening, an adjustable Supporting Struc 
ture pivotally mounted on said turntable between 
the sides of said segmental flange With its rear 
Ward portion arranged in Said central fange 
opening, a kerf cutter carried by said Supporting 
structure, and a kerf cutter driving motor 
mounted on the rear end of said Supporting 
structure to Swing with said supporting structure 
and arranged in Said central flange opening. 

6. In a mining apparatus, a portable base, a 
relatively wide, low, compact horizontal turntable 
mounted on Said base in a relatively low posi 
tion below the top of Said base, an arm structure 
mounted on said turntable between the sides of 
the latter to SWing in a vertical direction relative 
thereto about a horizontal pivot located in a rela 
tively low position below the top surface of said 
turntable, a kerf cutter supported by said arm 
structure, and means for swinging said arm 
Structure relative to said turntable. 

7. In a mining apparatus, a portable base, a 
relatively wide, low, compact horizontal turnta 
ble mounted on said base in a relatively low posi 
tion below the top of said base, an arm structure 
mounted on Said turntable between the sides of 
the latter to Swing in a vertical direction rela 
tive thereto about a horizontal pivot located in a 
relatively low position below the top surface of 
Said turntable, a kerf cutter supported by said 
arm structure, and means for swinging said arm. 
Structure relative to said turntable including a 
cylinder pivotally connected to said turntable at 
a point above the bottom surface of the latter, 
a piston contained in said cylinder having a pis 
tOn rod and a pivotal connection between said 
piston rod and said arm structure. 

8. In a mining apparatus, a portable base, 
traction means therefor, a frame supported on 
said base in advance of Said traction means and 
having an annular bearing portion, a horizontal 
turntable mounted on said annular bearing por 
tion and having an upstanding segmental frame, 
an arm Structure pivotally mounted on the turn 
table between the sides of said segmental frame 
to SWing in a Vertical direction relative thereto, 
and a kerf cutter supported on said arm struc 
ture. 

9. In a mining apparatus, a wheeled truck 
adapted to run along a mine trackway, a low 
compact horizontal frame on said truck having 
a portion projecting forwardly therefrom in ad 
Vance of the front truck wheels and arranged 
in a relatively low position with its bottom sur 
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wheel axes, a horizontal turntable mounted on 
Said projecting frame to turn about a vertical 
axis located a substantial distance in advance 
Of the front truck wheels, an arm pivotally 
mounted on said turntable to swing in a vertical 
direction relative thereto, and a kerf cutter car 
ried by said arm. 

10. In a mining apparatus, a wheeled truck 
adapted to run along a mine trackway, a low 
Compact horizontal frame on said truck project 
ing forwardly therefrom in advance of the front 
truck Wheels and arranged in a relatively low 
position. With its bottom surface below a hori 
ZOntal plane including the truck wheel axes, a 
horizontal turntable mounted on said projecting 
frame to turn about a vertical axis located a 
substantial distance in advance of the front 
truck Wheels, an arm pivotally mounted on said 
turntable to swing in a vertical direction relative 
thereto, a cutter support pivotally mounted on 
the outer extremity of said arm to Swing relative 
thereto about an axis arranged at right angles 
to the longitudinal axis of said arm, and a kerf 
Cutter carried by said cutter Support. 

ll. In a mining apparatus, a wheeled truck 
adapted to run along a mine trackway, a low 
Compact horizontal frame on said truck project 
ing for Wardly therefrom in advance of the front 
truck wheels and arranged in a relatively low po 
Sition. With its bottom surface below a horizon 
tal plane including the truck wheel axes, a 
horizontal turntable mounted on said projecting 
frame to turn about a vertical axis located a sub 
Stantial distance in advance of the front truck 
Wheels, an arm pivotally mounted on said turn 
table to SWing in a vertical direction relative 
thereto, a revolving support mounted on the 
Outer extremity of the arm to rotate relative 
thereto about an axis extending longitudinally of 
Said arm, and a kerf cutter carried by said re 
Volving Support. 

12. In a mining apparatus, a wheeled truck 
adapted to run along a mine trackway, a low 
compact horizontal frame on said truck project 
ing forwardly therefron in advance of the front 
truck wheels arranged in a relatively low posi 
tion with its bottom surface below a horizontal 
plane including the truck wheel axes, a horizon 
tall turntable mounted on said projecting frame 
to turn about a Vertical axis located a substan 
tial distance in advance of the front truck wheels, 
an arm pivotally mounted on said turntable to 
SWing in a vertical direction relative thereto, a 
revolving Support mounted on the outer ex 
trenity of Said arm for rotation about an axis 
extending longitudinally of said arm, a cutter 
Support SWingably mounted on said revolving 
Support On an axis at right angles to the axis 
of the revolving Support, and a kerf cutter car 
ried by said SWingable support. 

13. In a mining apparatus, a truck mounted on 
Wheels adapted to run along a mine trackway, 
Said truck having a frame provided with an an 
nular bearing portion arranged on the forward 
portion of the truck and projecting forwardly in 
advance of the front truck wheels, a turntable 
journaled on said annular bearing portion with 
the top of the turntable disposed below the top 
of said truck, said turntable having a portion pro 
jecting outwardly beyond the outer periphery of 
Said annular bearing portion, an arm pivotally 
mounted on said turntable to swing in a vertical 
direction with respect thereto about a horizontal 
axis located inwardly with respect to said outer 
bearing portion periphery, and motor operated 

means disposed below the top of said truck for 
Swinging said arm about its pivot relative to 
Said turntable including extensible adjusting de 
Vices extending between said outwardly project 
ing turntable portion near the bottom of said 
turntable and the lower portion of said arm. 

14. In a mining apparatus, a truck mounted 
On Wheels adapted to run along a mine trackway 
and having a truck frame provided with a for 
Ward annular bearing portion, a turntable 
mounted in a relatively low position on said an 
nular bearing portion to rotate with respect 
thereto about a vertical axis located in advance 
of the front truck wheels, means arranged above 
and below said annular bearing portion for jour 
naling Said turntable thereon, said means having 
a connecting frame extending therebetween and 
OutWardly around said annular bearing portion, 
an arm structure pivotally mounted on said turn 
table to SWing in a vertical direction with respect 
thereto about a horizontal axis located inwardly 
With respect to said annular bearing portion, a 
kerf cutter carried by said arm structure, and 
extensible adjusting devices extending between 
Said connecting frame near the bottom of said 
turntable and the lower portion of said arm 
Structure for Swinging the latter about its pivot. 

15. In a mining apparatus, a portable base, a 
horizontal turntable on said base, said turntable 
having an annular frame having its forward por 
tion cut away, an adjustable supporting structure 
pivotally mounted on said turntable between the 
Sides of Said annular frame and projecting for 
Wardly through Said cut away portion, and a, 
kerf cutter carried by said adjustable supporting 
Structure. 

16. In a mining apparatus, a low compact, hori 
ZOntal truck frame supported on truck wheels 
adapted to run along a mine trackway, the wheel 
base of the truck located substantially at the 
central portion of the truck frame and the truck 
frame having portions projecting horizontally 
forwardly and rearwardly with respect to the 
truck wheels, the forward projecting portion of 
the truck frame arranged in a relatively low po 
sition and providing an annular bearing frame, 
a horizontal turntable journaled for rotation 
On Said annular bearing frame about a vertical 
axis located a substantial distance in advance of 
the front truck wheels, the top surface of the 
turntable located below the top surface of the 
truck frame, an adjustable supporting structure 
mounted on said turntable. and projecting for 
Wardly in advance of the truck frame, and a 
kerf cuttei' carried by said supporting structure. 

17. In a mining apparatus, a low compact hori 
ZOntal truck frame supported on truck wheels 
adapted to run along a mine trackway, the wheel 
base of the truck located substantially at the 
Central portion of the truck frame and the truck 
frame having portions projecting horizontally 
forwardly and rearwardly with respect to the 
truck wheels, the forward projecting portion of 
the truck frame arranged in a relatively low po 
Sition and providing an annular bearing frame, 
a horizontal turntable journaled for rotation om 
said annular bearing frame about a vertical axis 
located a substantial distance in advance of the 
front truck wheels, the top surface of the turnta 
ble located below the top Surface of the truck 
frame, an arm structure pivotally mounted on 
said turntable to Swing vertically with respect 
thereto and when in horizontal position located 
below the top surface of the truck frame, and 
a kerf cutter carried by said arm structure. 
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18. In a mining apparatus, a low compact hori 

ZOntal truck frame supported on truck Wheels 
adapted to run along a mine trackway and having 
portions projecting forwardly and rear Wardly 
a Substantial distance with respect to the truck 
Wheels, the forward projecting frame portion pro 
viding a bearing annulus arranged in a relatively 
low position, a horizontal turntable journaled for 
rotation on said bearing annulus about a vertical 
axis located a substantial distance in advance of 
the front truck wheels, the top surface of the 
turntable located below the top surface of the 
truck frame, said turntable having an upstanding 
Segmental flange providing a central opening, a 
vertically swingable supporting structure pivotal 
ly mounted on Said turntable between the sides of 
Said segmental flange with its rear Ward portion 
projecting Within said central flange opening, 
and a kerf cutter carried by said Supporting 
Structure. 

19. In a mining apparatus, a low compact hori 
ZOntal truck frame supported on truck wheels 
adapted to run along a mine trackway and hav 
ing portions projecting forwardly and rearward 
ly a Substantial distance with respect to the truck 
Wheels, the forward projecting frame portion 
proViding a bearing annullus arranged in a rela 
tiVely loW position, a horizontal turntable jour 
naled for rotation on Said bearing annulus about 
a vertical axis located a substantial distance in 
advance of the front truck wheels, the top sur 
face of the turntable located below the top sur 
face of the truck frame, said turntable having an 
upstanding segmental flange providing a central 
Openings, a vertically SWingable supporting struc 
ture pivotally mounted on said turntable be 
tween the Sides of said segmental flange With its 
rear Ward portion projecting within said central 
flange opening, a kerf cutter carried by said sup 
porting structure, and a kerf cutter driving mo 
tor mounted on the rearward portion of said 
Supporting structure to swing vertically with said 
Supporting structure and arranged with its rear 
Ward portion. Within said central flange opening. 

20. In a mining apparatus, a portable base, an 
Open-centered horizontal turntable on said base, 
a frame mounted on said turntable to swing ver 
tically with respect thereto and having its rear 
Ward portion arranged downwardly within the 
Open center of the turntable with its bottom sur 
face disposed below the top of said turntable, a 
kerf cutter carried by said swingable frame, and 
motor Operated means for vertically swinging said 
frame relative to said turntable including an ex 
tensible adjusting device pivotally connected to 
Said SWingable frame and said turntable and ar 
ranged down. Within the open center and below 
the top of said turntable at the rear end of said 
frame rearwardly of the frame pivot. 

21. In a mining apparatus, a portable base, an 
Open-centered horizontal turntable on said base, 
a frame mounted on said turntable to swing ver 
tically with respect thereto and having its rear 
Ward portion arranged within the open center of 
Said turntable with its bottom surface disposed 
below the top of said turntable, a kerf cutter car 
ried by said swingable frame, and motor operated 
means for Swinging said frame vertically relative 
to Said turntable including an extensible adjust 
ing device pivotally connected to said swingable 
frame and Said turntable and arranged down 
Wardly within the open center and below the 
top of Said turntable at the rear end of said 
frame rearwardly of the frame pivot, said ex 
tensible adjusting device comprising a cylinder 
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pivotally connected to said turntable to SWing 
relative thereto about an axis parallel to the 
pivotal axis of Said Swingable frame and Con 
taining a piston having its piston rod pivotally 
connected to the rearward portion of the SWing 
able frame on a parallel axis. 

22. In a mining apparatus, an arm structure 
pivotally mounted to swing in a vertical direc 
tion, a revoluble Support mounted On Said arm 
structure to turn about an axis extending lon 
gitudinally of the arm structure, a kerf cutter 
supported by Said revoluble support, and means 
for revolving said support relative to Said arm 
structure including parallel cylinders mounted On 
said arm structure, pistons reciprocable in Said 
cylinders and each having a piston rod carrying 
a pulley, a cable drum on said revoluble Support, 
and cables each having an end fixed to said arm 
Structure and their other ends fixed to said 
revoluble Support, Said cables engaging Said pull 
leys respectively and Wound about said drum. 

23. In a mining apparatus, a portable base, 
relatively low in height and wide in width, a low, 
compact, Widely extended horizontal turntable 
mounted on and extending substantially trans 
versely across said base in a relatively low posi 
tion with its top surface arranged below the top 
Surface of said base, an arm structure pivotally 
mounted on said turntable below the top of the 
latter to Swing in a vertical direction relative 
thereto, a cutter support pivotally mounted on 

0. 

20 

30 

the Outer extremity of Said arm structure to 
Swing relative thereto about an axis parallel to 
the arm structure pivot axis, a horizontal kerf 
cutter carried by Said cutter support and mova 
ble horizontally to cut a horizontal plane kerf, 
and a motor mounted on said arm structure to 
SWing therewith with respect to said turntable 
for driving said kerf cutter, said motor located 
at the rear end of said arm structure with its 
rear Ward portion disposed rearwardly of the arm 
Structure pivot axis, the bottom surface of said 
motor, When Said arm structure is in horizontal 
position, disposed below the top of said turntable 
and the top Surface of said motor disposed be 
low the top of said base. 

24. In a mining apparatus, a portable base, 
relatively low in height and wide in width, a low, 
compact, widely extended horizontal turntable 
mounted on said base and extending substantial 
ly transversely across the latter in a relatively 
low position. With its top surface arranged below 
the top surface of said base, an arm structure 
pivotally mounted on said turntable below the 
top of the latter to Swing in a vertical direction 
relative thereto, a revoluble support mounted 
at the outer extremity of said arm structure for 
rotation about the longitudinal axis of said arm 
Structure, a cutter Support pivotally mounted on 
Said revoluble Support on an axis at right angles 
to the revoluble Support axis, a horizontal kerf 
Cutter carried by said cutter support and mova 
ble horizontally to cut a horizontal plane kerf, 
and a motor mounted on said arm structure to 
Swing thereWith With respect to said turntable 
for driving Said kerf cutter, said motor located 
at the rear end of Said arm structure in a po 
sition overlying the turntable pivot axis, the bot 
tom Surface of Said motor, when said arm struc 
ture is in horizontal position, disposed below the 
top of Said turntable and the top surface of said 
motor disposed below the top of said base. 

25. In a mining apparatus, a portable base, rela 
tively low in height and wide in width, a low, 
compact, Widely extended horizontal turntable 

3 5 

40 

50 

60 

t 5 

70 

75 



10 

5 

50 

55 

2,229,087 
mounted on said base and extending substantial 
ly transversely across the latter in a relatively 
low position with its top surface arranged below 
the top surface of said base, the height of said 
base substantially determining the height of the 
apparatus, an arm Structure pivotally mounted 
On Said turntable below the top of the latter to 
SWing in a Vertical direction relative thereto, a 
revolubie Support mounted on the outer extremity 
of said arm structure for rotation about the lon 
gitudinal axis of said arm structure, a cutter 
Support pivotally mounted on said revoluble Sup 
port on an axis at right angles to the revoluble 
Support axis, a kerf cutter carried by said cutter 
Support, and a motor mounted on said arm 
structure to swing therewith with respect to said 
turntable for driving said kerf cutter, said motor 
located at the rear end of said arm structure in 
a position overlying the turntable pivot axis 
With the major portion of the motor disposed be 
low the top of the turntable, the top surface of 
Said motor, When Said arm structure is in hori 
ZOntal position, arranged below the top surface of 
Said base and the bottom surface of said motor 
arranged a substantial distance below the top of 
said turntable. 

26. In a mining apparatus, a low compact port 
able base having traction means, a frame sup 
ported on said base in advance of said traction 
means and having an annular bearing portion 
disposed in a relatively low position in horizontal 
planes near the bottom of said base, a horizontal 
turntable mounted in a relatively low position on 
Said annular bearing portion and having a major 
portion thereof disposed beneath the upper mar 
gins of said base, a kerf cutter mounted on said 
turntable for pivotal movement about a trans 
Verse axis located below the top of said turntable 
and including a cutter bar having orbitally mov 
able cutting elements thereon, and means for 
driving said cutting elements on said cutter bar 
comprising a motor movable with said kerf cutter 
about said transverse axis and having a portion 
thereof recessed within said turntable and ex 

5 tending beneath the top of said frame. 
27. In a mining apparatus, a low compact port 

able base having traction means, a frame sup 
ported on Said base in advance of Said traction. 
means and having an annular bearing portion 
disposed in a relatively low position in horizontal 
planes near the bottom of said base, a horizontal 
turntable mounted in a relatively low position on 
said annular bearing portion and having a portion 
thereof coacting with said annular bearing por 
tion, a kerf cutter mounted on said turntable for 
pivotal movement about a horizontal axis disposed 
above the upper side of the portion of said turn 
table which coacts with said annular bearing por 
tion, said kerf cutter including a motor and a 
projecting cutter bar having orbitally movable 
cutting elements thereon, and an opening in said 

1 
turntable adapted to receive the lower portion 
of said motor and permit pivotal movement of 
said kerf cutter with respect to said turntable. 

28. In a mining apparatus, a low compact port 
able base having traction means, a frame Sup 
ported on said base in advance of said traction 
means and having an annular bearing portion 
disposed in a relatively low position in horizontal 
planes near the bottom of said base, a horizontal 
turntable mounted in a relatively low position on 
Said annular bearing portion and having a por 
tion thereof coacting with said annular bearing 
portion, said turntable further having a major 
portion thereof disposed beneath the upper mar 
gins of Said base, a kerf cutter mounted on said 
turntable for pivotal movement about a trans 
Verse axis disposed adjacent one end of said turn 
table and above the top of the portion of the 
latter which coacts with said annular bearing 
portion, Said kerf cutter including a project 
ing cutter bar having orbitally movable cutting 
elements thereon, a motor disposed rearwardly 
of said cutter bar and pivotally movable thereWith 
about said transverse axis, said frame being re 
ceSSed to receive said turntable and said turn 
table having an opening therein to receive the 
lower portion of said motor and permit pivotal 
movement of said kerf cutter with respect to 
said turntable. 

29. In a mining apparatus, a wheel-supported 
frame having a portion projecting forwardly in 
advance of the front truck wheels, said forwardly 
projecting frame portion having a recess therein 
and providing an annular bearing disposed in 
horizontal planes near the bottom of said frame, 
a horizontal turntable disposed in a relatively low 
position below the top of said frame and provid 
ing an open-centered turntable ring received in 
Said recess and supported by said bearing, up 
standing bearing-providing means supported by 
Said turntable ring, a second frame having trun 
nions journaled in said bearing-providing means 
for tilting on a horizontal axis extending trans 
versely of said turntable, a cutter bar carrying 
orbitally movable cutting elements and supported 
at the forward end of said second frame, and an 
actuating motor for said cutting elements carried 
by said second frame and having a casing nar 
rower laterally than said ring opening and having 
its rear end forward of the rearmost portion of 
the opening in Said turntable ring and tiltable 
with said second frame and operatively connected 
to drive said cutting elements, said second frame 
tiltable about said transverse axis to raise said 
cutter bar, and said motor, in a tilted position of 
said second frame, having at least the portion 
thereof including the rearward end of its casing 
Within the open center of said turntable ring and 
below the top of said annular bearing. 
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