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This invention relates to mining apparatus, and 
more particularly has reference to improvements 
in coal mining apparatus of the combined hori 
Zontal and shear cutter, wheel mounted type 

5 adapted to operate from the mine trackway. 
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An object of this invention is to provide an 
improved coal mining apparatus. Another object 
is to provide an improved coal mining apparatus 
of the combined horizontal and shear cutter type. 
A further object is to provide an improved ad 
justable supporting structure for the cutting 
mechanism of such an apparatus. Yet, another 
object is to provide an improved adjustable Sup 
porting structure whereby the kerf cutting 
mechanism may be positioned to cut, kerfs in the 
coal face in any desired horizontal plane between . 
the mine roof and the mine floor, and to cut verti 
cal kerfs. Another object is to provide, in Such 
an apparatus, improved adjustable kerf cutting 
mechanism operative to cut kerfs in the coal face 
in parallel planes either horizontally, or vertically 
and in intersecting planes, thereby enabling the 
apparatus to accommodate itself to practically 
any cutting condition encountered. Yet another 
object is to provide an improved mining appara 
tus of the wheel mounted type adapted to operate 
while supported and guided by the mine trackway 
and having improved adjustable kerf cutting 
mechanism whereby kerfs may be cut at or near 
the level of the nine-bottom outside and below 
the level of the nine track Way, in any desired 
horizontal plane between the mine roof and mine 
floor, and in vertical planes. A still further object 
is to provide, in a mining apparatus of the afore 
said character, improved adjustable kerf cutting 
mechanism whereby a vertical or shear cut may 
be inserted in the coal face while the apparatus is 
Supported Cn and guided by a curved trackway. 
A still further object is to provide an improved 
tiltable mounting for the kerf cutting mechanism 
whereby the kerf cutter may be universally tilted 
to change its angle in altitude, thereby to accom 
modate itself to a rolling or uneven bottom. An 
other object is to provide an improved coal mining 
apparatus of a truly universal character wherein 
an extremely wide range of adjustment of the kerf 
cutting mechanism is possible whereby kerfs may 
be cut in the mine wall at practically any desired 
location and while an extremely simple and 
rugged structure is still retained. These and 
other objects and advantages of this invention 
will, however, hereinafter more fully appear. 
In the accompanying drawings, there is shown 
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for purposes of illustration, two embodiments V- ---- 
which the invention may assume in practice. 
In these drawings, 
Fig. 1 is a plan view of one illustrative embodi 

ment of the improved mining apparatus. 
Fig. 2 is a side elevational view of the apparatus 

shown in Fig. 1. . . . . . ." 
Fig. 3 is an enlarged central longitudinally ex 

tending vertical sectional view taken substantially 
on line 3-3 of Fig.1. - 

Fig. 4 is a detail horizontal 
line 4-4 of Fig. 3. 

Fig. 5 is a horizontal sectional view taken sub 
stantially on line 5-5 of Fig. 3, parts being 
Omitted to facilitate illustration. 

Fig. 6 is a detail sectional view taken online 
6-6 of Fig. 5. VA 

Fig. 7 is a horizontal sectional view, partially 
shown in plan, taken Substantially on line 7-7 
of Fig. 2. 

Fig. 8 is a transverse Vertical sectional view 
taken on line 8-3 of Fig. 2. 

Fig. 9 is a detail vertical sectional view 
line 9-9 of Fig. 8. ' ' - 

Fig. 10 is a transverse vertical sectional view 
taken substantially on line (-fé of Fig. 2. 

Fig. ill is a central longitudinally extending 
Vertical Sectional view taken substantially on line 
- of Figs. 1 and 12. 
Fig. 12 is a horizontal Sectional view taken sub 

stantially on line 2-i2 of Fig. 2. 
. Fig. 13 is a transverse vertical Sectional Vie 
taken Substantially on line 3-3 of Fig. 1. 

Fig.14 is a detail view illustrating a portion of 
the mechanism shown in Fig. 13. 

Figs. 15 and 16 are views similar to Figs. 1 and 
2, illustrating the Second embodiment of the ill 
VentiOn. 

Fig. 17 is an enlarged central longitudinally 
extending vertical sectional view taken substan 
tially on line 7-7 of Fig. 15. 

Fig. 18 is a developed horizontal sectional view 
taken substantially, on line. 8-8 of Fig. 16. 

Fig. 19 is a longitudinally extending vertical 
Sectional view taken on line 9-9 of Fig. 18. 

Fig. 20 is a horizontal sectional view taken 
substantially on line 20-28 of Fig. 16. ; . . 

Fig. 21 is a transverse vertical sectional view 
taken on line 2-2 of Fig. 20... . . . . . 

Fig. 22 is a detail vertical sectional view taken 
on line. 22-22 of Fig. 18. 

In the illustrative embodiment of the inven 
tion shown in Figs. 1 to 14, inclusive, there is 

section taken on 

taken. On 

shown a coal mining apparatus of the combined 
horizontal and shear cutter, wheel mounted type 
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2 
adapted to operate from the mine trackWay and 
generally comprising a portable base, herein in 
the form of a truck frame , mounted on wheels 
2 adapted to run along a mine trackway 3. Sup 
ported on the truck frame for vertical and 
universal tilting adjustment relative thereto is 
a turntable supporting frame 4 having SWiveled 
thereon for rotation about a substantially Ver 
tical axis, a turntable 5. Mounted at the fol'- 
ward edge of the turntable and overhanging the 
frame structure 4 is a rigid frame 6 Supporting, 
through an adjustable parallel motion Support 
ing structure 7, a rotatable cutter head 8. Suit 
able motor operated devices are provided for ele 
vating and universally tilting the turntable, for 
operating the adjustable Supporting structure, for 
rotating the cutter head and operating the cut 
ting mechanism, and for driving the truck wheels 
to propel the apparatus along the mine trackWay, 
as will hereinafter be described. 

Referring to the turntable mounting structure 
for the cutting mechanism, it will be noted that 
supported for vertical and universal tilting ad 
justments relative to the truck frame is the Sup 
porting frame 4 herein in the form of an annulus 
or ring 0 having attached thereto a plurality 
of, herein three, depending brackets f, the lower 
ends of which are shaped to engage, respectively, 
with upstanding guide members 2, herein in the 
form of screw pedestals, which are secured to the 
truck frame. These Screw pedestals Serve aS 
guides to prevent any substantial lateral move 
ment of the turntable supporting ring and at 
tached parts relative to the truck frame during 
adjustment of the turntable. Secured to these 
depending brackets are Screw nuts 3 (See Fig. 
6) which are threadedly engaged with vertical 
screws 4 supported at their upper ends by the 
upstanding guide members 2 and at their lower 
ends in step bearings 5 formed in bearing brack 
ets f6 attached to the bottom of the truck frame. 
It will be noted that the nuts 3 are So con 
nected to the feet of the depending bracketS aS 
to permit a slight relative rocking movement be 
tween the parts. The three sets of screws and 
guide members constitute upright Supports for 
the annular supporting frame or ring 0, and 
the latter can be adjusted vertically in parallelism 
or angularly to change its angle in altitude by 
suitable rotation of the screws. The mechanism 
for separately or simultaneously rotating the 
screws will be later described. The turntable 5 
supported by the annular frame 0 is in the form 
of a circular casting which constitutes the main 
frame of the cutting mechanism. This casting 
forms the turntable rotatable about the center 
of the ring fo and is guided for rotative move 
ment in the ring by a depending annular flange 
7 fitting the interior periphery of the ring and 

by a radial fange. " f 8 Overlying the top Surface 
of the ring. In the outer edge of the turntable 
casting is formed a series of notches 9, and co 
operating with these notches is a slidable locking 
bolt 20 mounted in a guideway formed within a 
bracket 2f secured to the annular supporting 
frame 0. The locking bolt when in its inner 
position is adapted to project within one of the 
notches 9 to lock the turntable 5 against rota 
tion relative to the annular supporting frame 0, 
Motor operated devices are employed for rotat 

ing the turntable 5, and herein comprise a motor 
22, herein preferably of the reversible electric 
type, Suspended beneath the turntable casting 
within the lateral limits of the annular support 
ing frame 0. The power shaft 23 of this motor 
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is horizontally disposed and extends transversely 
across the turntable and has fixed thereto a bevel 
pinion 24 meshing with a bevel gear 25 fixed to 
a vertical shaft 26 suitably journaled within the 
turntable casting. Fixed to and driven by the 
shaft 26 is a spur gear 27 meshing with a Spur gear 
28 suitably fixed to a vertical shaft 29, herein ar 
ranged parallel with the shaft 26 and likewise 
suitably journaled within the turntable casting. 
Secured to the shaft 29 is a Worm 30, which is 
herein the slow speed worm, meshing With a Slow 
speed worm wheel 3f, the latter being connectible 
by a multiple disc clutch 32 of a usual design, to a 
horizontal shaft 33. Fixed to and driven by the 
shaft 33 is a worm 34 meshing, as shoWn ilin Fig. 
3, with a worn wheel 35 rotating about a vertical 
axis and suitably journaled within the turntable 
casting. This worm wheel drives a vertical Shaft 
36 connectible by a sliding clutch 37 to a Spur 
gear 38 supported by the shaft and meshing with 
the teeth of a circular rack 39 formed on the inner 
periphery of the annular supporting frame G; the 
gear 33 when released from the shaft 36 being 
freely rotatable on the shaft. Also meshing With 
the spur gear 2" is a spur gear 40 Secured to a 
vertical shaft 4 arranged parallel with the shafts 
26 and 29, and driven by this shaft is a worm 42, 
which is herein the fast speed worn, meshing 
with a fast Speed worm wheel 43. This worn 
wheel is connectible by a multiple disc clutch 44, 
similar to the clutch 32, to the shaft 33. It will 
thus be seen that when the clutch 37 is connected 
and one or the other of the clutches 32, 44 is ap 
plied, the turntable 5 may be rotated relative to 
tie annular supporting frane i 9 to swing the 
cutting mechanism at either a relatively high po 
Sitioning speed or a relatively low cutting speed. 
If desired, the teeth of the worm gears 34, 35 may 
be self-locking and thereby lock automatically the 
turntable against rotation when the clutches 32, 
44 are released, thereby eliminating the necessity 
of the separate turntable lock 9, 20 described 
above. The turntable release clutch 37 comprises, 
aS ShOWh in Figs. 3 and 4, clutch plungers 45 
guided within slots 45 formed in the shaft 36. 
Rotatably mounted within the shaft 36 is a clutch 
Operating shaft 47 having an operating handle 
48 and formed on its lower end a pair of grooves 
49. When the element 47 is in the position shown 
in Fig. 4, the clutch plungers are projected within 
notches 53 follmed in the geal' 38, thereby locking 
the gear to the shaft 36. When the element 47 is 
turned to bring the grooves 49 in registry with the 
slots 46, the clutch plungers are free to slide in 
Wardly, thereby to release the gear 38 from the 
shaft 36. The clutch 37 when released cuts loose, 
So to Speak, the turntable from its rotating mech 
anism, thereby permitting the turntable to ro 
tate freely relative to the annular supporting 
frame ), for a purpose to be later mentioned. 
Now referring to the kerf cutting mechanism, 

and more particularly to the adjustable support 
ing Structure therefor, it will be observed that 
formed integral with the rigid frame 6 are par 
allel longitudinal frame portions 5 f, 5 f, and jour 
nailed within these frame portions is a transverse 
hinge shaft 52 arranged with its axis horizontal. 
Pivotally mounted at its irear end on this hinge 
shaft. is a main supporting link member or arm 
53, and this link member has pivotal connection 
at its forward end with a transverse shaft 54 con 
nected to the cutter head supporting or neck 
frame 55. A Secondary link member or arm 56 is 
pivotally connected at its ends to transverse hinge 
shafts 5 and 58, respectively, connected to the 
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frame portions 5E, 5 and the cutter head support 
ing frame 55. The cutter head 8 is mounted on 
the neck frame 55 for rotation relative thereto 
about a horizontal axis extending radially with 
respect to the turntable axis. The links 53, 56 co 

* Operate to forma parallel motion structure for 
the cutter head whereby the latter may be ad 
justed in any desired position between the mine 
roof and mine floor while the head axis is main 
tained parallel to a common straight line perpen 
dicular to the turntable axis. 
Now referring to the specific cutting mecha 

nism, it will be noted that the supporting frame 
55 has attached thereto a cylindrical bearing 
sleeve 59 and rotatably mounted on this sleeve 
is a Cylindrical Supporting frame 69 having an 
inwardly directed annular retaining flange 6 
and attached to the cutter head frame 62. 
Mounted on the cutter head frame for rotation 
about an axis at right angles to the axis of the 
cutter head is a cylindrical supporting frame 63 
rotatably mounted in a bore 64 formed in the cut 
ter head frame. A thrustring 65 attached to the 
cutter head frame serves to retain the frame 63 
in its bore. Attached to the frame 63 is a sup 
port or hanger 66 which carries the cutter bar 
67. Mounted for orbital movement on the mar 
gin of the cutter bar 67 is a usual cutter chain 68. 
The mechanism for actuating the cutter chain 

comprises a bevel gear 69 fixed to and driven by 
the vertical shaft 26 (see Fig. 3) and meshing 
with a bevel gear to fixed to a horizontal shaft . 
This shaft extends radially with respect to the 
turntable axis and is suitably journaled within 
the turntable casting and rigid head 6, as shown 
in Fig. 3. Fixed to the forward end of the shaft 
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is a bevel pinion 72 meshing with a bevel gear 
73 loosely mounted on the hinge shaft 52. Mesh 
ing with the bevel gear 73 is a bevel gear 74 fixed 
to a shaft 75 suitably journaled in bearings 76 
carried by the link member 53. The forward end 
of the shaft 75 carries, a bevel pinion 7 meshing 
with a bevel gear 8 loosely mounted on the hinge 
shaft 54. Meshing with the bevel gear 78 is a bevel 
gear 9 (see Figs. 1 and 2) fixed to a shaft 8. 
extending through the neck frame along the axis 
of the rotatable cutter head 8. This shaft 8) is 
journaled at its ends within the neck frame 55 
and cutter head frame 62. Herein fixed to the 
front end of the shaft 8 is a bevel pinion 8 
meshing with a large bevel gear 82 journaled on 
a shaft 83 arranged with its axis coincident with 
the axis of bar swing. The shaft. 83 drives a 
sprocket 84 which in turn engages and drives the 
cutter chain 63 in a well known, manner. The 
gear 82 is connectible to the shaft 83 by a sliding 
jaw clutch 85 having a usual clutch shipper 86 
operated by a handle 87. It will thus be seen that 
irrespective of the adjusted position of the cutter 
head relative to the truck, the cutter chain 68 
may at all times be driven, and that by simply 
releasing the clutch 85 the cutter chain may re 
nlain idle during running of the motor. 
Now referring to the improved mechanism for 

effecting swinging of the cutter bar about its 
pivotal axis relative to the cutter head, it will be 
noted that fixed to the shaft 83 and driven there 
by is a bevel pinion 89 constantly meshing with 
reversely rotatable bevel gears 9, 9 loosely jour 
nailed on a transverse shaft. 92 in turn suitably 
journaled within the cutter head frame 62. The 
reverse bevels 90,9 t are selectively connectible to 
the shaft 92 by means of multiple disc clutches 
93 and 94, respectively, of a usual design operated 
by a suitable shipper mechanism 95 controlled by 

- 6. I CONnectible to the i Saft 

3 
a'i handle - 96. iš "Connectible to the shaft 92 is a 
worm 9 meshing with a worm wheel. 98 fixed to 
a Shaft 59 arranged parallel with the shaft 83 and 
likeWise journaled in the cutter head frame. Also 
fixed to the shaft. 99 is a spur pinion OO mesh- , , 
ing with the teeth of an internal gear Of herein 
formed integral with the cylindrical supporting 
frame S3 for the cutter bar S. ... The Worm 97 is 
Connectible to the shaft. 92 by a sliding clutch ele. 
ment f and cooperating clutch elements 03 
and is carried by the worm and shaft respec 
tively. The sliding clutch element O2 is pro 
Vided With USual shipper mechanism C5 oper 
ated by a handle 9. It will thus be seen that 
depending upon which friction clutch 93, 94 is ap 
plied, the cutter bar may be swung about its pivot 
at a Speed appropriate for cutting in either of 
opposite directions. The improved mechanism 
for rotating the cutter head 8 about its axis rela 
tive to the supporting frame 55 herein comprises 
-a worn connectible to the shaft 92 and mesh 
ing with a worm wheel i88 fixed to a longitudi 
nally extending shaft fo9 arranged parallel with 
the Shaft 8. This shaft is Suitably journaled 
Within the cutter head frame and carries a pin 
ion fineshing with the teeth of an internal 
gear hereinformed integral with the cylin 
drical bearing Sleeve 59 on Which the cutter head 
8 isrotatably mounted. The Worm 07 is con 
nectible to the shaft 92 by a sliding clutch ele 
ment : 2 cooperating with clutch elements i 3 
and it carried by the Worm and shaft respective 
ly. This sliding clutch element is provided with 
Sual. Shipper mechanism 5 operated by a 

handle 5. It will therefore be evident that the 
cutter head may be rotated about its axis in 
either of opposite directions under the control of 
friction clutches 33, 34. The worm gearings 97, 
98 of the bar swinging mechanism and 0.7, 08 
of the head rotating mechanism are self-locking, 
and upon release of the clutches O5, 2 main 
tain automatically the cutter bar and head in 
their positions of adjustment. 
Mechanism is provided for adjusting the paral 

lel notion supporting structure T by power to 
vary the elevation of the cutter head 8, and herein 
comprises worm gear teeth i9 formed on seg 
mental portions 2 integral with the link 53 
and overlapping the frame portions if, 5 of the 
rigid frame 6. Meshing with these worm gear 
segments are parallel worms 2 fixed to parallel 
shafts 22 Suitably journaled within the rigid 
frame 6. Fixed to these shafts are worm wheels 
23 with which mesh Worms 24 fixed to a hori 
zostal shaft 25, herein arranged transversely 
of and suitably journaled within the rigid frame 

25 by a sliding 
clutch 26 is a spur. gear 2 meshing with an 
idler gear 28, which in turn meshes with a spur 
gear 29 journaled on the hinge shaft 52. The 
gear 29 is hereinformed integral with and driven 
by the bevel gear 3 of the cutter chain driving 
mechanism. It will thus be seen that When the 
clutch 26 is connected, the parallel link struc 
ture may be swung upwardly or downwardly rela 
tive to the turntable 5 to position the cutter head 
into different parallel planes, as desired. The 
Worm gearing 9, 2 is of the self-locking type 
and automatically maintains the parallel link 
members in their different positions of adjust 
ment. 
Now referring to the mechanism for driving 

the truck wheels and actuating the elevating 
screws 4, it will be noted that mounted on the 
truck frame is a motor 3, which may be of the 
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4. 
reversible electric type having its power Shaft 
connected to a Wom 32 meshing With a Worm 
wheel i33 rotatably mounted on a transverse 
shaft 34 suitably journaled within a frame 35 
Suitably Secured to the truck frame. This Worm 
wheel 33 may be operatively connected to the 
shaft 34 by means of a multiple disc clutch 36 of 
a usual design having Suitable operating mech 
anism including a hand lever 3. Fixed to this 
transverse shaft 34 is a brake drum 38 which 
is engaged by a brake band 39 also arranged 
to be controlled by the hand lever 37. When 
this hand lever is SWung in One direction the 
clutch 36 is applied and the brake 39 released 
and in the opposite direction the brake is applied 
and the clutch released. Journaled on the shaft 
34 is a spur gear f40 connectible with the shaft 
by a jaw clutch member 4 splined to the shaft, 
and this gear meshes With a Spull gear 42. The 
Spur gear 42 is connected to a transverse shaft 
43 Suitably journaled. Within the frame f35. 
Keyed to the shaft 34 is a spur pinion 44 mesh 
ing With a Spur gear 45 Secured to a transverse 
Shaft 6 (see Fig. 14) arranged parallel with the 
shaft f34. Splined to the shaft 46 is a slidable 
pinion 47 adapted to mesh with a spur gear 48 
keyed to a sleeve f49 herein formed integral 
With the Spur gear 40. If desired, operating 
mechanism may be provided for the clutch 4 
and the sliding pinion 4 so that when one is 
Connected the other is released. As illustrated, 
Secured to the shaft 43 is a chain sprocket 50 
Connected by an endless chain connection 5 to 
a chain Sprocket Secured to the rear truck axle. 
The front and rear truck axles are connected to 
gether by a Sual chain and Sprocket connection 
52. From the foregoing description it will be 

evident that when the jaw clutch 4 is shifted 
to Connect the Spur gear 40 to the Shaft 34 
and the pinion 4 is out of mesh with the gear 
48 the truck wheels may be driven at a relatively 
high Speed from the motor f3 through Worm 
gearing 32, 33, friction clutch 36, shaft 34, 
Spur gearing 49, 42 and the chain and sprocket 
connections 50, 5 and 52. It will also be 
evident that When the jaw clutch. A? is in its 
released position and the Spur pinion 4 is slid 
into meshing engagement with the gear 48, the 
truck wheels may be driven at a relatively slow 
Speed appropriate for cutting through the reduc 
tion gearing 44, 45, 47 and 48. Upon re 
versal of the motor f3f the truck wheels may be 
driven to propel the apparatus in a reverse di 
rection at either a relatively high or a relatively 
OW Speed. 
The mechanism for driving the screws 4 from 

the motor 3 herein comprises a bevel pinion 53 
(See Fig. 3) journaled On the Shaft. 34 and con 
nectible to the shaft by the jaw clutch 4. This 
bevel pinion meshes with a bevel gear 54 fixed 
to a vertical shaft 55 Suitably journaled within 
the frame 35. Keyed to the lower end of the 
Shaft 55 is a chain Sprocket 56 which engages 
and drives an endless transmission chain 57. 
Idler sprockets 58 and 59 serve to guide the 
chain 57 relative to chain sprockets 60 rotat 
ably mounted upon each of the screws f4 at its 
lower end, and these sprockets are driven by the 
endless chain 57. As shown in Fig. 6, the chain 
Spirockets 6 have formed thereon clutch teeth 
6 adapted to engage with similar teeth on 

clutch members 62 splined to the lower end of 
the Screws. The screws extend downwardly 
through openings in the top plate of the truck 
frame, and the clutch members 62 are each pro 
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Wided With a groove 53 in engagement with an 
arm 64 attached to a vertical Operating Shaft 
65. The shafts 65 extend through the top plate 

of the truck and are each provided with a Con 
veniently located handle 66 by which the move 
ment of the clutch members 62 may be con 
trolled. It will thus be seen that when all the 
clutches 62 are in a position to connect the 
chain sprockets 60 to the screws 4, the latter 
may be simultaneously rotated to move the turn 
table 5 together With the cutting mechanism Sup 
ported thereby, into different elevated positions 
relative to the truck frame. It will also be noted 
that by releasing certain of these clutches and 
connecting certain others, the ScreWS may be SO 
rotated to effect tilting movement of the turn 
table about a horizontal axis to change its angle 
in altitude. 
In the illustrative embodiment of the inven 

tion shown in FigS. 15 to 22, inclusive, there is 
shown a mining apparatus of the same general 
character as that in the embodiment of the in 
Vention described above, and having the same 
Vertically adjustable and universally tiltable turn 
table Structure and the same mechanisms for 
rotating and adjusting the turntable and for 
driving the truck wheels to propel the apparatus, 
and also having the Sane motors 22 and 3 for 
driving the Various devices of the apparatus. In 
this form of the invention, the circular turntable : 
Casting has formed integral therewith an arm 
structure extending radially with respect to 
the turntable axis and overhanging the annular 
Supporting frame f and rigidly braced with re 
Spect to the turntable casting by horizontal webs 
T?. In this construction, formed integral with 

this arm structure at its outer extremity is a cir 
cular frame 72 arranged in a substantially ver 
tical position and rigidly braced with respect to 
the arm by means of vertical webs 73. As shown 
in Fig. 17, secured to this circular frame 2 is an 
annular retaining and bearing sleeve T4 having 
an in Wardly directed flange 5. Between this 
flange and Shoulder 16 formed on the circular 
frame 2, there is rotatably mounted a sleeve 
TT which herein forms a rotatable neck for a 

Cutter head 8. This sleeve f is secured to a 
projecting neck member or frame 79 by which 
the Cutting mechanism is supported, as will later 
be described. 
The mechanism for effecting rotation of the 

Cutter fraine 8 about the neck axis herein con 
prises a Spur gear 80 fixed to the Shaft. If and 
meshing With a Spur gear 8? fixed to a parallel 
shaft 82. Fixed to this shaft is a bevel pinion 83 
meshing with reverse bevels 84, f 85 (see also Fig. 
21). These reverse bevels are alternatively con 
nectible by multiple disc clutches 86 and 87, 
respectively, of a usual design, to a transverse 
shaft 88 suitably journaled within the turntable 
casting. These clutches are provided with any 
Suitable Operating means including a shipper 
member 89 actuated by an operating rod (9) 
having an operating handle 9. Suitably se 
cured to the shaft 88 is a worm 92 meshing with 
a. WOI'm Wheel 93 fixed to a horizontal shaft 94 
arranged parallel with the shaft and likewise 
Suitably journaled within the turntable casting. 
Fixed to the forward end of the shaft fg4 is a 
Spur pinion 95 meshing with an internal gear 
95, herein formed integral with the sleeve 77, 
by which the rotatable cutter frame 78 is sup 
ported. It will thus be seen that upon suitable 
application of the clutches 86, 87, the cutter 
frame 78 may be rotated about the neck axis in 
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one direction or the other to position the cutting 
mechanism into a plurality of interSecting planes 
about the neck axis. The worm gearing 92, '93" 
is of the self-locking type, and when the clutches 
86 and 87 are released, automatically locks, the 

cutter frame against rotation about the axis of 
the neck, thereby maintaining the cutting mecha 
nism in any of its adjusted positions about the 
neck axis. - 
The cutter frame : T8 is supported on the ro-: 

tatable neck framel 9 through a parallel link 
structure substantially similar to the link. Struc 
ture in the embodiment of the invention de 
scribed above, and comprises paralel frame por 
tions 98 integral with the neck frame , 9 and 
extending parallel to and equidistant from the 
axial line of the neck. ... Supported within these 
frame portions 98 is a transverse hinge shaft 99 
arranged with its axis perpendicular to and inter 
secting the axial line of the neck, and pivotally 
mounted at its rear end on this hinge shaft is a 
main supporting link member or arm 200, and 
this link member has pivotal connection at its 
forward end with a transverse shaft 20 connected 
to the frame of the cutter head 78. A second 
ary link, member or arm 202 ispivotally con 
nected at its ends to transverse hinge shafts 203 
and 204, respectively connected to the neck frame 
79 and the cutter frame 8. These arms or 

links form a parallel motion structure and are 
so arranged that as they swing about their pivotS 
into different angular positions relative to the 
neck axis, the cutting mechanism is maintained 
at all times parallel to a line parallel with the 
axial line of the neck, and that by these links the 
cutting mechanism may be adjusted into par 
allel planes toward and from and into the axial 
line of the neck. The mechanism for swinging 
the arms is substantially, the same as that de 
scribed above in connection with the parallel arms 
53, 56. In this embodiment of the invention, a 
cutter bar 265 is pivotally mounted at 206 on 
the cutter frame 78 and carries on its margin 
for circulation thereabout a usual cutter chain 
207. The driving mechanism for the cutter chain 
is substantially the same as in the embodiment of 
the invention above described, with the excep 
tion that the shaft 8) is journaled within the 
frame of the cutter frame 18 and has fixed 
thereto and drives a bevelopinion 208 (see Fig. 
19), meshing with a bevel gear 29 fixed to a 
vertical shaft 28 arranged with its axis coinci 
dent with the bar pivot axis and suitably jour 
naled within the cutter frame. Fixed to the shaft 
20 is a chain sprocket 2 which engages and 
drives the cutter chain 20 in a usual manner. 
The mechanism for Swinging the cutter bar 25 

about its pivot herein comprises a Spur gear 22 
meshing with the idler gear 28 of the parallel 
link swinging mechanism above referred to and 
rotatably supported on the transverse shaft 203. 
Formed on the hub of the spur gear 2t2 is a 
bevel gear 23 meshing with a bevel gear 24 
fixed to a shaft 25 suitably journaled on the 
link 202. Fixed to the forward end of this shaft 
is a bevel gear 2 í 6 meshing with reverse bevels 
2 and 28 rotatably supported by a transverse 
shaft 29 journaled on the link 22; and these 
bevels are alternatively connectible to the shaft 
by a jaw clutch 220. Fixed to the shaft 29 is 
a bevel gear 22 meshing with a bevel gear 222 
secured to a shaft 223 journaled at the side of 
the link 22 and driving a worm 224 meshing 
with a worm wheel 225 fixed to a transverse shaft 
226, Secured to the shaft 226 is a Worm 22 

5 
meshing with a worm wheel .228 journaled. On 
the hub portion of one of the annular bearing 
members 229 for the cutter bar. Pivotally mount 
ed at 230 on the cutter bar Support is a latch 23f 
which when in the position shown in Fig. 19 
engages the teeth of the Worm Wheel 228.to con 
nect rigidly the latter to the cutter bar. Any 

: Suitable means 232 is employed for holding the 
latch23 in its gear engaging position, this means 
being releasable at will to permit release of the 
latch from the gear, thereby to permit free swing 
ing of the cutter bar about its axis. It will herein 
be noted that upon connection of one or the other 
of the reverse bevels 27, 28 to the shaft 29, 
the cutter bar may be SWung in one direction or 
the other about its pivotal axis relative to the 
Cutter frame, and that when the clutch 220 is 
placed in its neutral position, the cutter bar 
Swinging mechanism is entirely disconnected 
from its drive. 
The mode of operation of the embodiment of 

the invention shown in Figs. 1 to 14, inclusive, is 
as follows: The apparatus is propelled along the 
mine trackway at a relatively fast transport speed 
through the truck wheel driving gearing 32, 
133, 40, 42 driven by the motor 31, it being 
understood that at that time the cutter head 
8 is SWung upWardly from the position shown 
in Fig. 2 to a position wherein the cutter bar 
is disposed above the level of the trackway. 
When the working face is reached, the fast truck 
wheel drive is disconnected from the motor by 
releasing the friction clutch 36 and the sliding 
clutch 4f. If it is desired to make a swinging 
cut at or near the level of the mine bottom in 
front of the end of the trackway, the cutter bar 
is initially moved into the position shown in 
Fig. 2. The operator then connects the sliding 
clutch 02, and upon application of the friction 
clutch 93 of the bar. Swinging mechanism the 
cutter bar 67 is swung about its pivot relative 
to the cutter head from the central position 
shown in Fig. 1. laterally to a position wherein 
the tip end of the bar is disposed adjacent the 
right hand rib of the entry, the clutch 93 there 
after being released. The operator then shifts 
the sliding clutch 85 into a position to connect 
the shaft 83 to the gear 82, thereby connecting 
the cutter chain in driving relation With the 
motor 22; and as a result the cutter chain 68 
is rapidly circulated about the margin of the 
cutter bar. 
swinging mechanism is then applied and the 
cutter bar is swung transversely in its plane 
from right to left across the front-end of the 
trackway at a relatively slow cutting Speed to 
make an arcuate cut beneath the coal. When 
the tip end of the cutter bar reaches a position 
adjacent the left-hand rib, the clutches 94 and 
C32 i are released. The apparatus is then i pro 

pelled bodily rearwardly along the mine track 
way to move the cutter bar away from the coal 
face, and the cutter bar is thereafter Swung 
into its central position shown in Fig. 1. The 
clutch 26 of the parallel link Swinging mecha 
nism is then connected, and the link structure 
is swung upwardly to move the cutter bar into 
its transport position above the level of the 
trackway. The apparatus is then propelled rear 
wardly along the mine trackway under the pro 
pulsion of the high speed gearing 132, 33, 40, 
42 driven by the reversible motor f3. , , , 
If it is desired to cut a horizontal kerf at or 

near the level of the mine bottom outside and 
below the level of the mine trackway in accord 

The friction clutch 94 of the bar 
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6 
ance With the arcWall method, the operator ap 
plies the friction clutch 44 of the fast speed turn 
table SWinging mechanism, thereby causing the 
turntable 5 together With the cutting mechanism 
Supported thereby, to be swung horizontally at 
a positioning Speed from the central position 
ShOWn in Fig. 1 to a position wherein the pivot 
Of the Cutter bar 6 lies outside of the track 
Way. During horizontal Swinging movement of 
the turntable relative to the truck, the cutter bar 
67 may be SWung simultaneously about its pivot 
in the Opposite direction relative to the cutter 
head 8 under the control of the clutch. 94 of the 
cutter bar SWinging mechanism until the tip 
end of the cutter bar assumes a position adja 
cent the right-hand rib at a less angle than the 
angle of the parallel link Supporting structure 
relative to the rib. When the parts are thus 
disposed With the bar pivot lying outside the 
mine trackWay, the operator releases the friction 
clutch 94 of the bar SWinging mechanism, and 
the clutch 25 of the parallel link swinging mech 
anism is then connected and the parallel arms 
are SWung down Wardly to position the cutter bar 
at or near the level of the mine bottom, as shown 
in Fig. 2. The clutch 25 is then released and 
the jaw clutch 85 is connected, connecting the 
Cutter chain in driving relation. With the motor 
22. The pinion 47 of the slow speed truck driv 
ing Imechanism is then Slid into meshing en 
gagement with the gear 48 and upon applica 
tion of the friction clutch 36 the truck wheels 
are driven to propel the apparatus bodily in a 
for Ward direction along the mine trackway at 
a relatively slow cutting speed, Sumping the 
cutter bar 6 beneath the coal. The friction 
clutch 36 is then released and the brake 38 
Set. The operator then applies the friction clutch 
32 of the slow Speed turntable Swinging mecha 
nism, and the turntable together with the cut 
ting mechanism. Supported thereby is swung hori 
ZOntally at a slow cutting speed to effect hori 
Zontal Swinging movement of the cutter bar in 
its plane across the coal face to make a hori 

During the initial SWing 
ing movement of the turntable 5 the cutter bar 
67 is swung about its pivot under the control 
of the clutch 93 in a reverse direction until the 
parts assume a straight-line position wherein the 
Cutter bar extends parallel to a line including 
the bar pivot and the turntable axis. After the 
tip end of the cutter bar has reached the left 
hand rib and the swinging cut beneath the coal 
has been completed, the cutter bar 67 is again 

. Swung about its pivot in a direction opposite 
from the direction of turntable rotation, under 
the control of the friction clutch 93 of the bar 
Swinging mechanism while rotation of the turn 
table 5 is continued, the turntable and cutter 

: bar Swinging simultaneously in opposite direc 
tions at that time until they assume an angular 
position with the cutter bar disposed at a less 
angle. relative to the left hand rib than the an 
gle of the parallel arm structure relative there 

::to. The clutches 32 and 93 and the brake 38 
are then released, and upon application of the 
friction clutch 36 of the truck wheel drive and 
the reversal of the motor f3, the apparatus is 
propelled bodily rearwardly along the mine track 
way at a slow cutting speed, moving the cutter 
bar from beneath the coal. After the comple 
tion of the cut beneath the coal, the parts are 
again returned to their transport position, with 
the cutter bar disposed in an elevated position 
above the mine trackway. 

2,007,905 
A horizontal kerf may be cut at or near the 

level of the mine roof simply by connecting the 
clutch 2 and applying one or the other of 
the friction clutches 93, 94 of the head rotat 
ing mechanism to effect rotation of the cutter 
head 8 about the neck axis, thereby Swinging 
the cutter bar through an arc of a circle from 
the position shown in Fig. 2 to its opposite hori 
ZOntal position above the head axis. The ciutch 
26 is then connected and the parallel link 
members 53 and 56 are SWung upWardly about 
their pivots to move the cutter bar 67 to a po 
sition adjacent the mine roof. The cutter bar 
is then Sumped in, SWung transversely in its plane, 
and withdrawn from the coal, in accordance with 
the usual arcwall method of cutting. 

It will be noted that during any of the hori 
ZOntal cutting Operations described above, for in 
Stance, When it is desired to cut on a rolling or 
uneven bottom, the cutting mechanism may be 2 
universally tilted to change its angle in altitude, 
simply by disconnecting certain of the elevating 
Screws 4 from the notor 3 while others are 
rotated, thereby causing the turntable to be tilted 
relative to the horizontal. For instance, if it is 
desired to tilt the tip end of the cutter bar down 
Wardly, this may be accomplished by disconnect 
ing the clutches for the front elevating ScreWS i 4 
While the rear elevating Screw is connected to the 
motor f3, thereby causing the rear edge of the 
turntable to be elevated. Conversely, if it is 
desired to tilt the tip end of the cutter bar up 
Wardly, the lear elevating screw may be discon 
nected from the motor while the front elevating 
Screws are rotated, thereby causing the forward 
edge of the turntable to be tilted upwardly. 
A shear or vertical cut may be inserted in the 

coal face simply by applying one or the other of 
the reverse frictions 93, 94 of the head rotating 
mechanisin, thereby rotating the cutter head 
about the neck axis to bring the cutter bar 6. 
into a position to Swing Wertically. During the 
shearing operation, the cutter bar is first Sumped 
in, then swung downwardly in its plane, and 
thereafter withdrawn from the coal, in a manner 
Similar to that described above in connection with 
horizontal cutting in accordance with the arcwall 
method. It will further be noted that by rotat 
ing the cutter head the cutter bar may be moved 
through an arc. of a circle to shearing positions 
at either side of the cutter head axis, thereby en 
abling vertical kerfs to be cut in the coal face in 
parallel planes. 
When it is desired to insert a vertical or shear 

ing, Cut in the mine wall when the apparatus is 
Supported and guided by a curved trackway, the 
apparatus is operated in the following manner. 
With the cutter bar 67 in shearing position, the 
turntable 5 is rotated to move the cutting mech 
anism, laterally until the tip end of the cutter bar 
engages the rib of the entry. The turntable is 
then-locked against rotation and the cutter bar is 
SWung. UpWardly to a position adjacent the mine 
roof. When the parts are thus disposed, the ap 
paratus is propelled along the mine trackway at 
a Slow Speed to cause the tip end of the cutter 
bar to penetrate the coal. The turntable lock is 
then released and the turntable is permitted to 
rotate freely relative to the truck as the appara 
tus is propelled bodily along the mine trackway, 
and as a result, as the apparatus moves along 
the curved trackway the cutter bar is sumped 
Within, the coal in the manner well known to 
those skilled in the art, the free rotation of the 
turntable relative to the truck as the latter moves 
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along the trackway preventing binding of the 
cutter bar in the kerf. The cutter bar is then 
swung downwardly in its plane and withdrawn 
from the coal. . . . 
In the form of the invention shown in FigS. 5 

to 22, inclusive, the apparatus operates to make 
horizontal and Vertical or shear cuts in the same 
manner as the form of the apparatus described 
above, and therefore, a detailed description of 
these methods of cutting is unnecessary. How 
ever, in this form of the apparatus the cutting 
mechanism and the parallel link: Supporting 
structure are both mounted for rotation about 
the neck axis relative to the turntable, and as a 
result When the cutter bar is in its vertical cutting 
position it may be moved by Swinging the parallel 

20: 

25: 

arms into any desired location between the ribs 
of the entry. In this form of the invention, the 
cutter bar is moved into its different cutting posi 
tions upon rotation of the cutter head frame 79 
under the control of the friction clutches 86, 87 
of the head rotation mechanism. The cutter bar 
is swung in its plane, through the bar swing 
gearing 23, 24, 22,222,224, 225, under the con 
trol of the jaw clutch 220 controlling the reverse 
bevels 27, 28, and the cutter bar is locked 
against Swinging movement relative to the cutter 
frame 78 by the latch 23f. . . 
As a result of this invention it will be noted that 

an improved coal mining apparatus is provided, 
having improved adjustable kerf cutting mecha 

35 

40 

nism whereby horizontal kerfs may be cut at or 
near the level of the mine botton, outside and 
below the level of the mine trackway, and ver 
tical cuts may be cut between the ribs of the 
entry. It will further be noted that by the pro 
vision. Of the improved adjustable supporting 
structure for the kerf cutting mechanism the 
cutter bar may be positioned to º cuti kerfs at or 
near the level of the mine roof or in any desired 
parallel planes between the mine roof and the 
mine bottom. It will also be evident that by the 
provision of the improved tiltable turntable 
mounting for the kerf cutting mechanism, the 
cutter bar may be universally tilted to change its 
angle in altitude, thereby to accommodate itself 
to a rolling or uneven: bottom. It will still further 
be noted that an in proved coal mining apparatus 
is provided wherein: the adjusting mechanism for 
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the kerf cutting mechanism is extremely flexible, 
it being possible to operate the apparatus as a 
mounted bottom cutter, top cutter, center cutter, 
shear cutter, and slabbing machine, and to operate 
the machine to make shear cuts while the ma-. 
chine is supported and guided by a curved track 
way; thereby enabling the apparatus to accommo 
date itself to practically every mining condition 
encountered within the normal working range of 
a track cutting machine. These and other uses 
and advantages of the improved mining apparatus 
will be clearly apparent to those skilled in the art. 
While there is in this application specifically 

described two forms which the invention may 
assume in practice, it will be understood that 
these forms are shown for purposes of illustra 
tion only, 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 

i. In a mining apparatus, a portable base, a 
horizontal turntable innoll inted on said base...for 
rotation about a vertical axis, and for universal 
tilting movement relative to the horizontai, an 

arm structure pivotally mounted upon a sub 
stantially horizontal axis on said turntable and 
adjustable therewith and relative thereto, and 
kerf cutting mechanism carried at the outer ex 
tremity of Said arm structure and adjustable rela 
tive thereto into horizontal and vertical cutting: 
positions. . . . . . . . . . ; . . . ; 

2. In a mining apparatus, a portable base, a 
horizontal turntable mounted on Said base for 
rotation about a vertical axis and for universal: 
tilting movement relative thereto, a parallel link: 
supporting structure pivotally mounted on said: 
turntable and adjustable thereWith and relative 
thereto, and kerf cutting nechanism carried at: 
the outer extrenity of Said link supporting struct: 
ture is and adjustable reative the reto sinto hori-, 
Zontal and vertical cutting positions. 

3. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said: base for 
rotation about a vertical axis and for universal 
tilting movement i relative to the horizontal, alh; 
arm structure, pivotally mounted upon a sub 
stantially horizontal axis on said turntable and 
overhanging said base, and kerf cutting mecha 
nism carried at the outer extremity of said arm 
structure and including a cutter head rotatable. 
relative to said arm structure about a horizontal. 
axis and a kerf cutter pivotally mounted on Said. 
cutter head to SWing relative thereto. . . . . . . . 

4. In a mining apparatus, a portable base, a. 
horizontal turntable mounted on said base for 
rotation about a Vertical axis and for universal 
tilting movement relative thereto, a parallel link 
Supporting structure pivotally mounted on said: 
turntable and overhanging said base, and kerf, 
cutting mechanism carried at the outer extremity 
of said link Supporting structure and including a 
cutter head rotatable relative to said supporting 
structure about a horizontal axis and a kerf cut 
ter pivotally mounted on said cutter head. 

5. In a mining apparatus, a portabie base, a 
horizontal turntable mounted on said base for ro 
tation about a vertical axis and for universal tilt 
ing movement relative to the horizontal, an airin 
Structure pivotally mounted upon a substantially 
horizontal axis on Said turntable-and-overhang 
ing Said base, and kerf cutting mechanism carried 
at the outer extremity of said arm structure; and 
including a cutter head rotatable relative to said 
arm structure about a horizontal axis and a kerf 
Cutter pivotally mounted on said cutter, head and 
rotatable with said cutter head into horizontal 
and vertical cutting positions. 

6. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said: base for 
rotation about a vertical axis and for universal 
tilting movement relative thereto, a parallel link 
Supporting structure pivotally mounted on said 
turntable and QVerhanging, said base, and kerf 
Cutting mechanism carried at the outer extremity 
of Said link Supporting structure and including a 
Cutter head rotatable relative to said supporting 
Structure about a horizontal axis and a kerf cut 
ter pivotally mounted on said cutter head and 
rotatable with said cutter head into horizontal 
and Vertical cutting positions, ... 

. In a mining apparatus, a portable base, a 
horizontal", turntable mounted on said base for 
rotation relative thereto about a vertical axis, an 
arm structure pivotally mounted on said turn 
table for Swinging movement relative thereto 
about a substantially horizontal axis located ad 
jacent the forward end of said base and over 
hanging said base, and kerf cutting mechanism. 
carried at the outer overhanging extremity of 
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said arm structure and adjustable relative there 
to into horizontal and vertical cutting positions. 

8. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
rotation relative thereto about a vertical axis, a 
parallel motion Supporting structure pivotally 
mounted on and overlying said turntable and pro 
jecting forwardly from its mounting thereon and 
Overhanging said base, and kerf cutting mecha 
nism carried at the Outer extremity of Said Sup 
porting structure and adjustable relative thereto 
into horizontal and Vertical cutting positions. 

9. In a mining apparatus, a portable base, an 
arm structure pivotally mounted on said base at 
the forward end thereof to Swing through a wide 
angular range upon a substantially horizontal 
axis and extending for Wardly in advance thereof, 
kerf cutting mechanism carried by the outer ex 
tremity of said arm structure and adjustable 
about a horizontal longitudinal axis relative 
thereto into horizontal and vertical cutting posi 
tions, and means for Swinging said arm struc 
ture horizontally relative to said base. 

10. In a mining apparatus, a portable base, a 
horizontal turntable on said base, parallel links 
pivotally mounted on Said turntable for Swing 
ing movement relative thereto about horizontal 
axes, a frame Supported on the outer extremities 
of said links and to which the latter are pivotally 
connected, and a cutter head nonted on Said 
frame for rotation relative thereto about a hori 
ZOntal axis. 

ll. In a mining apparatus, a portable base, a 
Support nounted On Said base for universal tilt 
ing movement relative thereto to change its angle 
in altitude, parallel links pivotally connected to 
Said Support for SWinging movement relative 
thereto about parallel horizontal axes, a frame 
Supported on the outer extremities of Said parallel 
links and to which the latter are pivotally con 
nected, and a cutter head mounted On Said frame 
for rotation relative thereto about a horizontal 
axis. 

12. In a mining apparatus, a portable base, a 
Support mOUnited On Said baSe for rotation rela 
tive thereto about a Weltical axis and for univer 
sal tilting movement relative thereto to change 
its angle in altitude, parallel links pivotally con 
nected to said Support to Swing relative thereto 
about parallel horizontal axes, a frame Supported 
on the outer extremities of Said links and to which 
the latter are pivotally connected, and a cutter 
head mounted on said frame for rotation about a 
horizontal axis. 

13. In a mining apparatus, a portable base, a 
Support mounted on Said base for adjustment 
relative thereto into different elevated positions 
and for rotation about a vertical axis, an arm 
Structure pivotally mounted upon a Substantially 
horizontal axis on Said Support for SWinging move 
ment relative thereto and extending forwardly in 
advance of Said base, and kerf cutting mechanism 
mounted on the Outer extrenity of said arm 
structure and adjustable relative to said arm 
structure into horizontal and Vertical cutting 
positions. 

14. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
rotation about a Vertical axis and for universal 
tilting movement relative to the horizontal, a 
cutter head mounted on Said turntable for rota 
tion relative thereto about an axis extending 
radially from the turntable axis and for adjust 
inent in a vertical direction relative to Said turn 
tebe, and a kerf cutter pivotally mounted on said 
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cutter head and adjustable therewith about the 
head axis into horizontal and vertical cutting 
positions. 

15. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
rotation about a vertical axis, a cutter head 
MOUntec Orl Said turntable for rotation relative 
thereto about an axis extending radially from the 
turntable axis and for adjustment in a vertical 
direction relative to said turntable, a kerf cutter 
pivotally mounted on said cutter head and adjust 
able there with about the head axis into horizontal 
and Vertical cutting positions, means for always 
maintaining the head axis horizontal during ad 
justment of Said head in aforesaid vertical direc 
tion, and means for propelling said base to effect 
rectilinear Sumping and withdrawal movements 
of Said kerf cutter in any of its adjusted positions 
about the head axis. 

16. In a mining apparatus, a portable base, an 
annular frame Overlying said base, devices be 
tWeen Said base and frame for adjusting the latter 
into different elevated positions relative to Said 
base, a turntable rotatably mounted on said an 
nular frame, a Cutter head mounted on said turn 
table for rotation relative thereto about an axis 
eXtending radially from the turntable axis and for 
adjustment in a vertical direction relative to said 
turntable, and a kerf cutter pivotally mounted on 
Said cutter head and adjustable therewith about 
the head axis into horizontal and vertical cutting 
positions. 

17. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
adjSlutment into different elevated positions rela 
tive thereto, an arm structure pivotally mounted 
On Said turntable to Swing in a vertical direction 
relative thereto, a kerf cutter carried at the outer 
eXtremity of Said arm structure and adjustable 
relative to Said arm structure into horizontal and 
Vertical Cutting positions, and means for pro 
pelling said base bodily back and forth relative 
to the mine face to effect rectilinear sumping and 
Withdrawal movements of said kerf cutter. 

18. In a mining apparatus, a portable base, a 
parallel motion parallel link structure pivotally 
mounted on Said base to SWing in horizontal and 
Vertical directions relative thereto, a cutter head 
rotatably mounted on the outer extremity of said 
link structure, and a kerf cutter pivotally mounted 
On Said cutter head. 

19. In a mining apparatus, a portable base, a 
parallel motion link structure pivotally mounted 
On Said base to SWing in horizontal and vertical 
directions relative thereto, a cutter head rotatably 
mounted on the outer extremity of said link struc 
ture, and a kerf cutter pivotally mounted on said 
cutter head and adjustable therewith into any 
desired position completely about the head axis. 

20. In a mining apparatus, a portable base, an 
arm Structure pivotally mounted on said base to 
Swing horizontally and vertically relative thereto, 
a cutter head rotatably mounted on the outer 
extremity of Said arm structure, and a kerf cutter 
pivotally mounted on Said cutter head and ad 
justable thereWith into any desired position com 
pletely about the head axis while at all times re 
maining in a plane parallel with the head axis 
dit ring SUch, adju Stment. 

21. In a mining apparatus, a portable base, a 
Support. In Ounted On Said base for rotation about 
a Vertical axis and for tilting movement relative 
to said base about transverse and longitudinal 
axes, a parallel motion arm structure pivotally 
Imounted on said Support to Swing relative thereto, 
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a cutter head mounted on the outer extremity of 
said arm structure for rotation relative thereto, 
and a kerf cutter pivotally mounted on said cutter 
head, and adjustable therewith about the head 
axis into horizontal and vertical cutting posi 
tions. 

22. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
rotation about a vertical axis and for tilting 
InOWennent, irelative to said base about transverse 
and longitudinal axes, said turntable, having a 
frame overhanging the forward end of said base, 
an arm Structure pivotally mounted on said over 
hanging frame to Swing relative to the turntable 
abOlt an axis in advance of the forward end of 
the base, a cutter head rotatably mounted on the 
Outer extremity of said arm structure, and a kerf 
Cutter pivotally mounted on said cutter head and 
adjustable thereWith about the head axis into 
horizontal and vertical cutting positions. 

23. In a mining apparatus, a portable base, a 
Support mounted on said base for tilting move 
ment relative thereto about horizontal transverse 
and longitudinal axes, an arm structure pivotally 
mounted upon a substantially horizontal axis on 
the forward end of said Support for Swinging 
movement relative thereto, a cutter head rotat 
ably mounted on the outer extremity of said arm 
Structure, and a kerf cutter pivotally mounted 
on said cutter head to swing relative to the latter. 

24. In a mining apparatus, a portable base, a 
Support mounted on Said base for tilting move 
ment relative thereto about transverse and longi 
tudinal axes, an arm structure pivotally mounted 
to Swing in a vertical direction relative thereto, 
and a cutter head rotatably mounted on the Otter 
extremity of said arm structure for rotation on 
an axis normally extending longitudinally of the 
baSe. 

25. In a mining apparatuS, a portable base, a 
Support Inounted. On Said base for tilting move 
ment relative thereto about horizontal transweSe 
and longitudinal axes, an arm structure pivotally 
mounted to SWing in a vertical , directiOn rela 
tive thereto, a cutter head rotatably mounted on 
the Outer extrenity. Of Said arm Structure, and 
a kerf cutter pivotally mounted on Said cutter 
head and bodily movable on rotation of said head 
on its axis into different cutting planes. 

26. In a mining apparatus, a portable base, a 
Support mounted on said base for tilting move 
ment relative thereto about horizontal transverse 
and longitudinal axes, a parallel motion arm 
structure pivotally mounted on the forward end 
of said Support for Swinging movement relative 
thereto, a cutter head rotatably mounted on the 
Outer extrenity of Said arm Structure, and a 
kerf cutter pivotally mounted on said cutter head. 

27. In a mining apparatus, a portable base, a 
support mounted on said base for universal tilt 
ing movement relative thereto, an arm structure 
pivotally mounted upon a Substantially horizontal 
transverse axis. On the for Ward end of said Sup 
port to SWing relative thereto, a cutter head ro 
tatably mounted. On the outer extremity of Said 
arm structure, and a kerf cutter pivotally mount 
ed on Said cutter head. 

28. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base for 
rotation about a Vertical axis and for universal 
tilting movement relative to the horizontal, Said 
turntable being adjustable in a vertical direction 
relative to said base, an arm structure pivotally 
mounted on said turntable and adjustable theire 
with and swingable in vertical planes relative 
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thereto, and kerf cutting mechanism carried at 
the Outer extremity of said arm structure and ad 
justable relative thereto into horizontal and ver 
tical cutting positions. 

29. In a mining apparatus, a portable base, a . 
horizontal turntable mounted on said base for 
rotation about a vertical axis and for universal 
tilting movement relative thereto, said turntable 
being adjustable in a vertical direction relative to 
Said base, an arm structure pivotally mounted 
Upon a Substantially horizontal axis on said turn 
table and Overhanging Said base, said arm struc 
ture being Swingable relative to and with said 
turntable, and kerf cutting mechanism carried at 
the Outer extremity of said arm structure and 
including a cutter head rotatable relative to said 
arin Structure about a horizontal axis, and a kerf 
Cutter pivotally nOUinted on said cutter head and 
rotatable With Said head about the head axis into 
horizontal and vertical cutting positions. 

30. In a mining apparatus, a portable base, 
a horizontal turntable mounted on said base for 
rotation about a vertical axis and for universal 
tilting movement relative thereto, said turntable 
being adjustable in a vertical direction relative 
to Said base, a cutter head mounted on said 
turntable for rotation relative thereto about an 
axis extending radially from the turntable axis 
and Said cutter head being adjustable in a ver 
tical direction relative to said turntable, and a 
kerf cutter pivotally mounted on said cutter head 
and adjustable therewith about the head axis 
into horizontal and vertical cutting positions. 

31. In a mining apparatus, a portable base, 
a horizontal turntable mounted on said base for 
rotation about a vertical axis and for universal 
tilting movement relative to the horizontal, a 
Cutter head mounted on said turntable for rota 
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tion relative thereto and for adjustment in a 
Vertical direction relative to the turntable, means 
for always maintaining said head axis parallel 
to a Common Straight line during aforesaid ad 
justment of said head relative to said turntable, 
and a kerf cutter pivotally mounted on said cut 
ter head and adjustable therewith about the head 
axis into horizontal and vertical cutting posi 
tions. 

32. In a mining apparatus, a portable base, 
a horizontal turntable mounted on said base for 
rotation about a vertical axis, a Swing able arm 
pivotally mounted on said turntable to swing in 
a, Vertical direction relative thereto about a hori 
2Ontal axis located in advance of the forward 
end of the base, a cutter head rotatably mounted 
on the outer extremity of said arm and adjust 
able with said arm in a vertical direction rel 
ative to said turntable, and a kerf cutter pivot 
ally mounted on said cutter head and adjust 
able thereWith about the head axis into horizontal 
and vertical cutting positions. 

33. In a mining apparatus, a portable base, 
a horizontal turntable mounted on said base.for 
adjustment into different, elevated positions rel 
ative thereto, an arm structure pivotally mount 
ed. On said turntable to Swing in a vertical direc 
tion relative thereto, and a kerf cutter carried 
at the Outer extremity of said arm structure and 
adjustable relative to said arm structure into 
horizontal and vertical cutting positions, said arm 
Structure being SWingable to move said kerf cut 
ter into parallel horizontal planes. 

34. In a mining apparatus, a portable base, 
an arm structure pivotally mounted on said base 
to Swing horizontally and vertically relative 
thereto, a cutter head rotatably mounted on the 
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outer extremity of Said arm structure, and a kerf 
Cutter pivotally mounted on said cutter head and 
adjustable thereWith into any desired position 
Coimpletely about the head axis, Said head axis at 
all times remaining parallel to a common straight 
line during SWinging of said arm structure in a 
Vertical direction relative to said base. 

35. In a mining apparatus, a portable base, 
a Support mounted on Said base for tilting nove 
nent relative thereto about a horizontal axis, 
Said Support being adjustable in a vertical di 
rection relative to Said base, an arm structure 
pivotally mounted upon a Substantially horizon 
tal axis on the forward end of Said Support for 
SWinging movement Irelative thereto, a cutter 
head rotatably mounted on the outer extremity 
of Said arm structure, and a kerf cutter pivot 
ally mounted on said cutter head and adjustable 
therewith about the head axis into horizontal and 
Vertical cutting positions. 

36. In a mining apparatus, a portable base, a 
support mounted on said base for tilting move 
ment relative thereto about a horizontal aXis, 
an arm structure pivotally mounted upon a sub 
stantially horizontal axis on the forward end 
of said Support for SWinging novelinent relative 
thereto, Said arm Structure being adjustable hori 
ZOntally relative to said base, a cutter head 
rotatably mounted on the other extremity of said 
arm structure, and a kerf cutter pivotally mount 
ed on said cutter head. 

37. In a mining apparatus, a portable base, 
a Support nounted on said base for tilting nove 
linent relative thereto about a horizontal axis, 
an arm structure pivotally mounted to Swing in 
a vertical direction relative to said support about 
an axis extending transversely of the base at 
the for Ward eind, thereof, Said arm Structure be 
ing swingable bodily horizontally relative to said 
base, and a cutter head rotatably mounted on the 
outer extrenity of Said arm structure. 

38. In a mining apparatuS, a. Wheel Supported 
frame adapted to run along a mine tirackway 
and mounted for tilting movement relative to 
the horizontal, a parallel link supporting struc 
ture pivotally mounted on said tiltable fraine 
for Swinging movement relative thereto, a cutter 
head rotatably nounted on the outer extremity 
of said supporting structure, and a kerf cutter 
pivotally mounted Oil Said cutter head and ad 
justable with Said head about the head axis into 
different cutting positions. 

39. In a nihining apparatus, a Wheel Supported 
frame adapted to run along a mine trackway 
and mounted for tilting novernent Irelative to 
the horizontal, a parallel link Supporting struc 
tre pivotally InOUnited On Said tiltable frame 
for SWinging movement in both horizontal and 
Vertical directions, a cutter head rotatably 
mounted on the outer extremity of said sup 
porting structure, and a kerf cutter pivotally 
mounted on said cutter head and adjustable with 
said head about the head axis into different cut 
ting positions. 

40. In a mining apparatus, a wheel supported 
frame adapted to run along a mine trackway 
and mounted for tilting movement relative to 
the horizontal, an arm structure pivotally 
lounted on the forward end of said frame to 

SWing in a vertical direction relative thereto 
about a horizontal axis located in advance of 
said frame, a cutter head rotatably mounted on 
the outer extremity of said supporting structure 
to rotate through 360, and a kerf cutter pivot 
ally mounted on Said cutter head and adjustable 
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With Said head about the head axis into different 
cutting positions. 

41. In a mining apparatus, a portable base, 
a horizontal turntable mounted on said base for 
rotation about a vertical axis and for universal 
tilting movement relative to the horizontal, a 
SWingable Supporting structure pivotally mount 
ed on said turntable and adjustable therewith 
3.End Swingable Up Wardly and down Wardly rela -- 
tive thereto, kerf cutting mechanism carried at 
the outer extremity of said Supporting structure 
a.ind including a horizontally extending kerf cut 
ter adjuStable relative thereto into horizontal 
and Vertical cutting positions, and means for 
always maintaining said kerf cutter in a hori 
ZOntal position during SWinging of said Support 
ing structure relative to said turntable. 

42. In a raining apparatus, a portable base, a 
horizontal turntable mounted on Said base for 
rotation about a vertical axis and for universal 
tilting movement relative to the horizontai, a 
SWingable Supporting structure pivotally mount 
ed. On Said turntable to SWing about a horizontal 
axis and overhanging Said base, kerf cutting 
mechanism carried at the outer extremity of 
Said supporting structure and including a cutter 
head rotatable relative to said Supporting struc 
ture about a horizontal axis, a kerf cutter pivot 
ally mounted on said cutter head, and means for 
always maintaining the cutter head axis parallel 
to a conion straight line during swinging of 
Said Supporting structure relative to said turn 
table. 

43. In a mining apparatus, a portable base, a 
horizontal turntable on said base, an arm struc 
ture pivotally mounted on said turntable to Swing 
Vertically relative thereto about a horizontal 
transversely extending axis located in advance 
of Said base, said arm structure extending out 
Walidly fron the forward edge of Said turntable a 
Substantial distance in advance of said base, a 
cutter head rotatably mounted on the Outer over 
hanging extremity of said arm structure, a kerf 
cutter pivotally mounted on said cutter head to 
SWing relative thereto and adjustable With Said 
head about the head axis. relative to said arm 
Structure into horizontal and vertical cutting po 
Sitions, means for rotating said turntable to move 
the arm Structure and cutter head laterally rela 
tive to Said base, and means for Swinging said 
arm Structure vertically relative to said turntable 
to Vary the elevation of the cutter head. With re 
Spect to Said base. 

44. III a. mining, apparatus, a wheel Supported 
base adapted to run along a mine trackway, a 
horizontal turntable on said base, an arrin struc 
ture pivotally mounted on said turntable to Swing 
Vertically relative thereto about a horizontal 
transverSely extending axis located in advance of 
the front wheel axes, said arm structure extend 
ing OutWardly from the forward edge of said turn 
table 2. Substantial distance in advance of said 
base, a cutter head rotatably mounted on the outer 
Overhanging extremity of said arm structure, a 
kerf cutter pivotally mounted on said cutter head 
to Swing relative thereto and adjustable with said 
head about the head axis relative to said arm 
Structure into horizontal and vertical cutting po 
Sitions, means for rotating said turntable to move 
the arm Structure and cutter head laterally rela. 
tive to Said base, and means for SWinging said arm 
Structure vertically relative to Said turntable to 
vary the elevation of the cutter head with respect 
to said base. 
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horizontal turntable on said base, an arm struc 
ture pivotally mounted on Said turntable at the 
forward end of said base to swing in a vertical 
direction relative thereto about a horizontal axis 
extending transversely of Said turntable, and a 
kerf cutter mounted on the Outer extremity of 
said arm structure and adjustable relative there 
to into horizontal and vertical cutting positions, 
Said arm structure having a range of SWinging 
movement about said transverse horizontal axis 
sufficient to position said kerf cutter, solely by 
SWinging movement about said tranSVerse hori 
Zontal axis, optionally in a horizontal position 
Substantially on the mine floor Or in a position 
wholly above a horizontal plane including Said 
transverse horizontal axis. 

46. In a mining apparatus, a portable base, a 
horizontal turntable on said base, an arm Struc 
ture pivotally mounted on said turntable at the 
forward end of said base to Swing in a Vertical 
direction relative thereto about a horizontal axis 
extending transversely of said turntable, a cutter 
head mounted on the outer extremity of Said arrin 
structure for rotation relative thereto about a 
horizontal axis, and a kerf cutter pivotally mount 
ed on said cutter head and rotatable therewith 
relative to said arm structure into horizontal and 
vertical cutting positions, said arm structure hav 
ing a range of swinging movement about Said 
transverse horizontal axis sufficient to position 
said kerf cutter, solely by swinging movement 
about said transverse horizontal axis, Optionally 
in a horizontal position substantially on the nine 
floor or in a position wholly above a horizontal 
plane including said transverse horizontal axis. 

47. In a mining apparatus, a portable base, a 
horizontal turntable on said base, an arm Struc 
ture pivotally mounted on said turntable to SWing 
relative thereto, a frame Supported on the Outer 
extremity of said arm structure and to which 
said arm structure is pivotally connected upon 
an axis perpendicular to the planes of SWinging 
movement of said arm structure, Said arm Struc 
ture moving angularly about said pivotal CCn 
nection with said frame upon SWinging movement 
of said arm structure relative to Said turntable, 
a cutter head mounted on said frame for rota 
tion relative thereto about a horizontal axis, a 
kerf cutter pivotally mounted on said cutter head 
for swinging movement relative thereto, and no 
tor operated devices for rotating said cutter head 
about its axis and for swinging Said kerf Cutter 
about its pivot. 

48. In a mining apparatus, a portable base, a 
horizontal turntable on said base, an arm Struc 
ture pivotally mounted on said turntable to 
swing relative thereto, a frame Supported on the 
outer extremity of said arm structure and to 
which said arm structure is pivotally connected 
upon an axis perpendicular to the planes of 
swinging movement of Said arm structure, Said 
arm structure moving angularly about said piv 
otal connection with said frame upon SWinging 
movement of said arm Structure relative to Said 
turntable, a cutter head mounted on Said frame 
for rotation relative thereto about a horizontal 
axis, a kerf cutter pivotally mounted on Said 
cutter head for Swinging movement relative 
thereto, motor operated devices for rotating said 
cutter head about its axis and for swinging said 
kerf cutter about its pivot, and motor operated 
means for swinging said arm structure relative 
to said base. 

11 
49. In a mining apparatus, a portable base, a 

horizontal turntable on said base, an arrn Struc 
ture pivotally mounted on Said turntable for 
SWinging movement relative thereto, said arm 
structure extending longitudinally in advance of 
said base, a support to which the outer extremity 
of said arm structure is pivotally connected on 
an axis parallel. With the arm structure axis, a 
Cutter mounted on Said Support for rotation rela 
tive thereto about an axis extending perpendicul 
larly to said support axis, and a kerf cutter piv 
otally mounted on said cutter head for SWinging 
movement relative thereto about an axis at right 
angles to the head axis, Said kerf Cutter being 
disposable, by head rotation exclusively, to cut 
parallel horizontal and parallel vertical kerfs. 

50. In a mining apparatus, a portable base, a 
horizontal turntable mounted on Said base, a 
frame on said turntable having a horizontal pOr 
tion projecting outwardly from the forward edge 
of said turntable, said projecting frame portion 
overlying the front end of said base and having 
its forward extrennity overhanging Said base, an 
elongated arm pivotally mounted on said pro 
jecting frame portion to SWing about a horizontal 
axis located in advance of Said base, a Support 
rotatably mounted on the outer extremity of said 
arm, and a kerf cutter carried by said support 
and rotatable with the latter about the Support 
axis relative to said arm into horizontal and ver 
tical cutting positions. 

51. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base, a 
írame on Said turntable having a horizontal por 
tion projecting outwardly from the forward edge 
of Said turntable, Said projecting frame portion 
overlying the front end of said base and having 
its forward extremity overhanging Said base, an 
elongated arm pivotally mounted on said pro 
jecting frame portion to Swing about a horizontal 
axis located in advance of Said base, a Support 
rotatably mounted on the outer extremity of said 
arm, a kerf cutter carried by said Support and 
rotatable with the latter about the support axis 
relative to said arm into horizontal and vertical 
cutting positions, means for Swinging Said arm 
in a vertical direction about its pivot relative to 
Said turntable to SWing Said kerf cutter in ver 
tical planes, and means for rotating said turn 
table relative to said base to SWing said kerf 
cutter in horizontal planes. 

52. In a mining apparatus, a portable base, a 
horizontal turntable mounted on said base, a 
frame on said turntable having a, horizontal 
portion projecting outwardly from the forward 
edge of Said turntable, Said projecting frame por 
tion OWerlying the front end of the base and hav 
ing its forward extrennity overhanging said base, 
an elongated arm pivotally mounted on said pro 
jecting frame portion to Swing about a horizon 
tal axis located in advance of said base, a Sup 
port pivotally connected to the outer extremity 
of Said arm, Said arm moving angularly about its 
pivot with Said support with respect to the lat 
ter as Said arm is SWung about Said horizontal 
pivotal axis, a cutter head rotatably mounted on 
said Support, and a kerf cutter carried by said 
cutter head and rotatable with said head about 
the head axis relative to said arm into horizontal. 
and vertical cutting positions. 
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CERTIFICATE OF CORRECTION. 

Patent No. 2, 007,905. july 9, 935, 

CHARLES F. OSG00D. 

it is hereby certified that error appears in the printed specification of the 
above numbered patent requiring correction as follows: Page 8, second column, 
line 35, claim 7, for "adjsuinent" read adjustment; page 9, lines 23, 42 and 
52, claims 23, 25 and 26 respectively, strike out the word "horizontal"; page 
10, first column, line 38, claim 37, after "end" strike out the conna; and 
page 11, second column, line 9, claim 49, after "cutter" insert the word head; 
and that the said Letters Patent should be read with these corrections therein 
that the same may conform to the record of the case if the Patet ºffice. 

Signed and sealed this 13th day of August, A. D. 1935. 
Les lie Frazer 

(Seal) Acting Commissioner of Patents. 


