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MINING APPARATUS.

Application filed December 18, 1815, Serial No. 67,097. Renewed February 10, 1925.

This invention pertains to improvements
in kerf cutting apparatus and more particu-
larly, though not exclusively, to mining ma-
chines adapted to cut downwardly disposed
kerfs in coal.

Referring to the drawings:

Fig. 1 is a plan view of one embodiment
of my invention;

Fig. 2 is a side elevation thereof in opera-
tion;

Fig. 8 is an end elevation of a preferred
form of support which in combination with
a mining machine constitutes a preferred
construction of my invention;

Fig. 4 is an end elevation of the -mecha-
nism shown in Figs. 1 and 2;

Fig. 5isa plan view of the preferred form
of support illustrated in Fig. 3;

Fig. 6 is a side elevation of the embodi-
ment of my invention shown in Fig. 2 show-
ing a preferred method of making the initial
cut.

Under some conditions it is desirable and
even necessary in mining coal to work from
the top of the coal stratum instead of dig-
ging into it laterally. This is peculiarly ad-
vantageous when the “open pit” system of
mining is used, the coal strata relatively near
the surface being exposed, preferably by
steam shovels. Various methods of break-
ing up and removing such coal have been
used but the method almost universally used
in open pit work at the present time is to
drill holes into the coal stratum and “shoot
it from the solid”. In some instances the
coal is shot adjacent a face already broken
down in which event the coal can be broken
by relatively small charges of powder, but
this method necessarily restricts the area
which can be worked and is to some extent
incompatible with the most efficient working
to capacity of the steam shovel or other strip-
ping or uncovering agent. To enable the
stripping or uncovering force to work more
nearly to capacity, the coal is largely drilled
at ‘a distance from the face already broken

"down. As the stratum is unrelieved except
on the surface large charges of explocives
are essential which are very expensive and
which reduce the value of the product by
reducing a good deal of the coal to powde.
Briefly, the purpose of my invention is to

relieve the coal to be shot by cutting down-
wardly disposed kerfs through it. These
downward}ly disposed or vertical kerfs may
either divide the coal strata into long strips,
or squares, parallelograms, or any other de-
sired sections, the extent, shape and disposi-
tion of the kerfs depending largely on the
mine and the rate at which it is desired to
produce the product.

After cutting the kerfs the coal may be
broken down easily by small charges of pow-
der or any other preferred means. The re-
lieving of the lateral support and the use of
small charges of powder enable the coal to
be broken up without reducing any consid-
erable percentage thereof to powder.

The top of the coal strata presenting the
most conveniently disposed supporting sur-
face and usually being relatively smooth, I
preferably practice my invention with a cut-
ting agent adapted to be supported by and
slidably traverse along the top of the coal
stratum. while a downwardly extending cut-
ting element depends therefrom .into the
coal stratum and is fed along by a tractile
element above the surface.

Referring to the drawings and to the pre-
ferred embodiment of my invention which I
have chosen for illustrative purposes, I pref-
erably provide a mining machine 1 which
may, if desired, be of the type illustrated in
the co-pending application of Albert Ball
and the present inventor, Serial No. 524,936,
since patented on May 30, 1916, No. 1,185,279
preferably provided with a cutter bar 2
having a draw cut cutter chain 3. The
mining machine may be and preferably is of
a type having the cutter bar 2 adapted to
be swung relative to the machine while op-
erating and to be locked relative to the ma-
chine when desired. In the present instance
the cutter bar 2 is pivotally mounted to
swing about the axis 4 or to be locked in fixed
relation to the machine by a locking pin 5
or any other suitable locking means.

' To perform the function which it is the
object of the present invention to perform,
I preferably provide supporting means
adapted to hold the machine in such relation
to the work that a° downwardly disposed
kerf can be cut and to this end I preferably
provide a portable base preferably consist-
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ing of a shoe or skid 7 adapted to slide along
the mine bottom and an upright support 8
on the shoe 7, said portable base preferably
having one or more webs ¢ for stiffening
and strengthening purposes.

In the illustrative embodiment of my in-
vention illustrated, T have shown pivotal
attachment means 9 on the support 8 for
holding the mining machine 1, the latter
being preferably provided with a project-
ing plate 10 having attached thereto a swiv-
eled element 11 adapted to surround a
threaded bolt 12. the bottom end of said ele-
nient being swiveled as at 12’ to the support
8 and the top end being provided with a
hand wheel 11” having threads engaging the
threaded bolt 12 and a collar portion 13 en-
gaging a recess in the swiveled element 11.

The plate 10, swiveled element 11, bolt 12
and cooperating parts constitute a preferred
form of angular adjusting mechanism for
swinging the mining machine where lateral
pivotal supporting means is used. The min-
ing machine is of course pivoted at such a
point that the weights at the opposite sides
of the pivot points are as near equal as pos-
sible, thereby rendering shifting easy. - The
purposes of the angular adjusting mechanism
are to vary the angle of the cutter bar 2 to
the work when it is fixed relative to the
mining machine, and also to permit varia-
tions in the depth of cut, which is useful
not only to accommodate the machine to
strata of different thickness, but to enable
the bottom of the kerf to vary to follow un-
even portions of the bottom of the stratum,
sulphur balls and the like.

To provide a large bearing surface of the
shoe 7, I preferably extend it substantially
the full length of the mining machine and
in order not to interfere with the cutter bar
9 when in depending relation, I may provide
in the shoe 7 a recess 14. To promote ease of
traction, the ends of the shoe ave preferably
angled at each end 15. While any suitable
traversing or feeding mechanism may be
used, I have found it advantageous to use
flexible feeding means typified eny the chain
16 which preferably engages guiding means
on the support as the sheaves 17, 18 and 19,
and also preferably engaging a rotary feed-
ing element on the machine typified by the
sprocket 20 and guiding means on the ma-
chine which may comprise the sheaves 21
and 22. In this connection guiding means
is used as meaning guiding means for the
chain and not as guiding means for the ap-
paratus as a whole to determine its direc-
tion of traverse. The motor which actuates
the cutter chain and the feed operating mem-
ber 20 is arranged between the same. The
feeding sprocket 20 may be driven at vari-
able speed and in reverse divections as usual
in such machines and described in the patent
above referred to.

The apparatus preferably operates with
the cutter bar at the rear and preferably
with the cutter bar depending in to the
coal at or near a right angle. It will be
noted that the weight of the machine holds
the cutter bar up to the work while the
flexible feeding element or other feeding
means feeds the cutter bar 2 and its cutter
chain 3 into the work. The preferred con-
struction providing the sliding shoe T is
peculiarly advantageous since 1t not only
enables the machine to be located relatively
near to the ground but exerts no tendency to
deflect the apparatus from its course as de-
termined by the position of the fixed anchor-
age point of the flexible feeding means, the
point of engagement of the flexible feeding
means with the apparatus and the plane of
the cutter bar 2.

I preferably locate the operative engage-
ment point of the feeding means substan-
tially 1n the plane of the cutter bar. This
tends to keep the apparatus moving in a
straicht line towards the anchorage point
thus avoiding cramping of the cutter bar.

Any suitable method of making the initial
cut may be used but I prefer to direct the
machine with its longitudinal axis in the di-
rection of the kerf to be cut with the cutter
bar resting on the surface as shown in Fig.
6 and to feed the cutter bar into the work by
downward swinging movement. I may con-
veniently effect this purpose, as shown in
Fig. 6, by attaching the flexible feeding
means 16 to a chain anchoring flange 22 cutter
bar 2 and tensioning the feeding means by
driving sprocket 20 at a predetermined slow
or cutting specd thus pulling the cutter bar
into the work. T then preferably lock the
cutter bar in fixed relation to the machine
in the position shown in dotted lines in Fig.
6, reeving the feeding means as shown in
Fig. 2. The mining machine is then again
started. The cutter chain preferably cuts in
draw cut relation and thus removes to a great
extent the cuttings {romn the kerf. The rota-
tion of the sprocket 20 by the actuation of
the mining machine causes the apparatus to
pull itself toward the fixed anchorage point.
If it is desired to make a slightly shallower
kerf, the hand wheel 11’ may he screwed
down, thus raising the pivot 4 and moving
the cutter bar to the position of the cutter
bar 2 shown in dotted lines at the right'in
Fig. 2. If a deeper cut is desired the hand
wheel 11’ may be screwed up, in which case
the mining machine 1 will be tilted so that
the cutter bar pivot is lowered and the bar
2 assumes the position shown in dotted lines
at the left in Figure 2. When a sulphur
ball or other obstruction is encountered the
machine may cut beneath it to some extent
by angling the machine 1 as a whole and may
cut across the top or be drawn thereover with
a minimum of cutting by releasing the bar
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from its locked position. It will be under-
stood that the position of the cutter bar with
respect to the coal to be cut may be adjusted
to any desired angle and by suitable adjust-
ment the cutter bar 2-inay be made to extend
perpendicular to the top surface of the coal,
if this be found desirable, irrespective of
whether the mining machine is tilted so as
to make a maximum or a minimum -cut.
This double adjustment permits the employ-
ment of the most desirable angle of cutter
bar irrespective of the depth within the
range of the machine’s capacity.

Where a considerable change in depth of
cut is consistently required a longer or
shorter cutter bar should be provided, but
where it is desired to cut a kerf of consider-
ably less depth the cutter bar may be tem-
porarily fixed at'a 45° or any other desired
angle relative to the mining machine. In
such case the cutter bar should preferably
extend rearwardly in a position intermediate
the two positions illustrated in Fig. 6.

Obviously, withdrawal of the cutter bar
from the kerf is accomplished by reversing
the chain connection and arrangement shown
in Fig. 6, thus permitting the cutter bar to
be swung upwardly at preferably a faster
speed. .

While I have illustrated and described
in detail one embodiment of a preferred con-

struction of my invention, it is to be under-

steod that the 1nvention is not limited to the
specific elements, nor combinations of ele-
ments, nor relative arrangement of elements
herein described, but that extensive devia-
tions, omissions, substitutions and rear-
rangements may be made without departing
from the principles thereof.

The scope of my invention is more par-
ticularly pointed out in the appended
claims, :

Having thus described my invention, what
I claim and desire by Letters Patent to pro-
cure, is:— ‘

1. A mining machine having a portable

base and an angularly adjustable elongated -

cutter bar mounted for swinging movement
in a vertical plane extending longitudinally
of the base and between the sides of the lat-
ter and provided with cutting elements ar-
ranged to cut a kerf to admit said bar, and
means to increase the cutting range of said
machine in the plane of swinging movement
of said cutter bar comprising an adjustable
pivotal mounting for said machine on its
base. . ‘
2. A mining machine provided with a
portable base and having cutting mechanism
including an angularly adjustable elongated
cutter bar swingable in a vertical plane and
provided with cutting elements arranged to
cut a kerf to admit said bar. and means for
increasing the cutting range of said machine
in the plane of movement of said cutter bar

comprising a horizontal pivot-mounting for

said machine as a whole directly on said

base, said machine being so positioned rela-

lt)ive to said base as to lie directly above said
ase. :

3. A mining machine having a portable
base, a horizontal pivotal mounting for said
machine on said base, said machine being so
disposed relative to said base that its verti-
cal projection on said base falls entirely be-
tween the sides of said base, and an elon-
gated pivoted cutter bar on said machine
swingable on-a parallel axis and in a verti-
cal plane parallel to a line parallel to the
longitudinal axis of said base and lying

~within the lateral limits of the latter, said

cutter bar carrying orbitally moving bits
arranged to cut a kerf to admit said bar
while said bar is fed bodily at uniform speed
and in a fixed angular relation to its path of
feed.

4. A mining machine provided with a
portable base and having cutting mecha-
nism including an elongated cutter bar

swinging through a vertical plane and com-

plete self-contained actuating means for said
cutting mechanism, and means to vary the
cutting range of said machine in the plane
of moyvement of said cutter bar comprising a
pivoted mounting for said machine directly
on said base whereby said machine lies di-
rectly above said base, said cutter bar carry-
ing orbitally moving bits arranged to cut a
kerf_to admit said bar when said bar is fed
bodily at uniform speed and in a fixed angu-
lar relation to its path of feed, and adjust-
ing means for effecting adjustment on said
pivot.-

5. In combination with a mining machine
including a plane cutter bar pivotally
mounted thereon and having a circulating
cutting element carrying cutter chain circu-
lating in an orbit around the edges thereof,
said bar pivot lying inside said orbit, power
supplying means, and power rotated means
for effecting bodily feeding of said ma-
chine as a-whole during cutting, a portable
base, and a pivotal mounting. whereby said
machine is supported for tilting movement as
a whole in a vertical plane on said base, said
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cutter bar also being swingable in a vertical.. . .

plane to cut a kerf, ] )

6. A mining machine having a horizontal-
ly pivoted elongated cutter bar adapted to
cut a kerf when the machine is moved bodily
as a whole during cutting and the cutter bar
disposed in fixed angular relation to its path
of feed, and power actuated means for
swinging said bar and bodily moving the
machine, a portable base for said machine,
and means to vary the depth of cut in the
plane of swing of the cutter bar comprising

‘an adjustable pivotal mounting for said ma-

chine as & whole on said base, said bar being
disposable with its free end more remote
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than its pivotal axis from the pivotal axis
of the machine as a whole.

7. A mining machine having a horizontal-
ly pivoted cutter bar having cutting ele-
ments adap*ed to cut a kerf on edgewsie pres-
entation of said bar to the work and power
means whereby said machine may be fed
bodily as a whole during cutting or said
cutter bar may be swung relative to said
machine, a portable base for said machine,
and means to vary the depth of cut in the
plane of the swing of the cutter bar com-
prising an adjustable pivotal mounting for
said machine as a whole on said base, said
bar mounting permitting said bar to be dis-
posed with its free end more remote than its
pivotal axis from the pivotal axis of the
machine as a whole.

8. A mining apparatus comprising, in
combination, a portable base, a mining ma-
chine pivotally mounted directly thereon
and vertically above the same for pivotal
movement in a single plane and comprising
a prime mover, a cutter bar pivotally mount-
ed on said mining machine and having cut-
ting elements driven by said prime mover
and traveling in an orbit whose plane makes
an angle with a horizontal plane, the pivotal
axis of said bar being surrounded by said
orbit, and means to vary the angular posi-
tion of the mining machine as a whole with
respect to its base to vary the depth of the
cut in the plane of movement of the cutter
bar.

9. A mining apparatus comprising, in
combination, a portable base, a mining ma-
chine pivotally mounted directly thereon
and vertically above the same for pivotal
movement in a single plane and comprising
a prime mover, a cutter bar pivotally mount-
¢d on said mining machine and having cut-
ting elements driven by said prime mover
and traveling in an orbit whose plane makes
an angle with a horizontal plane, said cut-
ting elements being arranged to cut a kerf
to admit the bar on proper presentation of
the latter to the work to an extent such
that more than one-half of said orbit may
lie within the kerf, and means to vary the
angular position of the mining machine as
a whole with respect to its base and of the
cutter bar with respect to said machine, to
vary the depth of the cut in the plane of
movement. of the cutter bar.

10. In a mining apparatus, in combina-
tion, a skid, a mining machine mounted for
angular adjustment on said skid and in-
cluding kerf cutting mechanism arranged to
cut a vertical kerf and feeding mechanism
operative to effect feed of said skid and said
machine, said feeding mechanism including
a feed operating member directly engage-
able with flexible feeding means, and means
for adjusting said machine angularly rela-
tive to said skid.

1,635,628

11. In a mining apparatus, in combination,
a skid, a mining machine mounted for an-
gular adjustment on said skid and includ-
ing kerf cutting mechanism arranged to
cut a vertical kerf and feeding mechanism
operative to effect feeding movement of said
skid and machine, said feeding mechanism
including a feed operating member directly
engageable with flexible feeding means, and
means for holding said machine in adjusted
angular position on said skid.

12. In a mining apparatus, in combina-
tion, a portable base, a mining machine
mounted on said base for anguTar adjust-
ment akbout a transverse axis and including
machine feeding mechanism and vertically
disposed horizontally pivoted kerf cutting
mechanism, said feeding mechanism includ-
ing a feed operating member directly en-
gngeable with flexible feeding means, and
means for adjusting said machine angularly
as a whole relative to said base.

13. In a mining apparatus, in combina-
tion, a portable base, a mining machine
mounted thereon and including means for
effecting bodily feeding movement of said
apparatus during cutting and a plane cut-
ter bar disposed at an angle relative to said
machine and arranged to cut a vertical kerf,
said feeding means including a feed operat-
ing member adapted to cooperate directly
with flexible feeding means during feeding,
and power means for adjusting said machine
during cutting angularly as & whole rela-
tive to said base in a vertical plane.

14. In a mining apparatus, in combina-
tion, a portable base, a mining machine
mounted on and vertically above the same
and including means for effecting feeding
movement of said apparatus during cut-
ting and a swinging plane cutter bar dis-
posed at an angle relative to said machine
and arranged to cut a vertical kerf, said
feeding means including a feed operating
member directly engageable with flexible
feeding means, and power means for adjust- -
ing said machine angularly during cutting
relative to said base in a vertical plane.

15. In a mining apparatus, in combina-
tion, a portable base, a mining machine in-
cluding machine feeding mechanism and a
cutter bar mounted to swing in.a vertical
plane to cut a vertical kerf, said feeding
mechanism including a feed operating mem-
ber directly engageable with flexible feeding
nieans, and means for adjusting said ma-
chine angularly in a parallel vertical plane
relative to said base.

16. In a mining apparatus, in combina-
tion, a skid, a mining machine pivoted there-
on upon a horizontal pivot and including
kerf cutting mechanism arranged to cut a
vertical kerf and feeding mechanism oper-
ative to effect feeding movement of said
ski¢ and machine, said feeding mechanism
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including a feed operating member directly
engageable with flexible feeding means, and
means for adjusting said machine in a ver-
tical plane about its pivot on said skid.

17. In a mining apparatus, in combina-
tion, a portable base, a mining machine piv-
oted thereon on a horizontal axis and in-
cluding machine feeding mechanism and
pivotaﬁy connected kerf cutting mechanism
connectable with said feeding mechanism
and arranged to cut a vertical kerf, said
feeding mechanism including a feed oper-
ating member directly engageable with flex-
ible feeding means, and means for adjusting
said machine about itg pivot.

18. In a_ mining -apparatus, in combi-
nation, a skid, a mining machine pivoted
thereon and including kerf cutting mecha-
nism arranged to cut a vertical kerf and
feeding mechanism operable to effect feed-
ing movement of said skid and machine, said
feeding mechanism including a fecd oper-

- ating member directly engageable with flex-
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ible feeding means, and means for adjusting
said machine in a plane substantially at
right angles to the plane of movement of
sald skid. i )

19. In a mining apparatus, in combination,
a skid, a mining machine pivoted thereon
for angular movement about an axis trans-
verse-to the direction of movement of said
skid, said machine including kerf cuttin
mechanism arranged to cut a vertical ker
and mechanism operable to effect feeding
movement of said skid and machine, said
last mentioned mechanism including a feed
operating member adapted to cooperate di-
rectly with flexible feeding means, and means
for holding said machine in adjusted angu-
lar position on said skid.

20. In a mining apparatus, in combination,
a skid, a mining machine mounted for angu-
lar adjustment on said skid, said machine
including kerf cutting mechanism arranged
to cut a vertical kerf and feeding mecha-
nism, flexible feeding means operatively con-
nected to said feeding mechanism and lead-
ing to a fixed support in advance of the
machine, and ‘means for adjusting said ma-
chine angularly relative to said skid and for*
holding the same in adjusted position.

21. Mining apparatus comprising, in com-
bination, the skid 7, the mining machine 1
supported solely by said skid, the pivotal
support 9 and the substantially vertically
depending cutter bar 2 provided with cut-
ting elements adapted to cut a kerf in the
material supporting said apparatus to admit
said bar, and means for swinging said min-
ing machine as a whole on said pivotal sup-
port to vary the distance between the bot-
tom of said skid and the bottom of said cut-
ter bar. ‘ :

22. Mining apparatus comprising, in com-

> bination, the skid 7, the mining machine

623 L » ]

1 supported solely by said skid, the pivotal
support 9 and tﬁe substantially vertically
depending cutter bar 2 having circulating
cutting elements moving upward on the side

‘of said bar toward said machine and oper-

ative to cut a kerf to receive said bar, and

70

manually operable means for swinging said -

mining machine as a whole on said pivotal
support to vary the distance between the
bottom of said skid and the bottom of said
cutter bar. -

23. Mining apparatus comprising, in com-
bination, the skid 7, the mining machine 1
having the cutter bar 2 adjustable with re-
spect thereto, said cutter bar being provided
with cutting elements arranged to cut a
kerf to admit the bar, the pivotal support
9 for said machine on said skid providing
a pivot for the machine arranged wholly to
one side of the longitudinal center line of
said skid about which said machine is pivot-
able in a plane making an angle with the
horizontal, said pivot constituting the sole
pivotal support for the machine, and means
for swinging said mining machine as a
whole on said pivotal support.

24. Mining apparatus comprising, in com-
bination, the skid 7 adapted to constitute a
moving support during cutting, the mining
machine 1 movable bodily with said skid
during cutting, the substantially vertically
depending cutter bar 2 having orbitally
moving cutting elements arranged to cut
a kerf to receive the bar, the pivotal sup-
port 4 disposed within the orbit of the cut-
ting elements about which said cutter bar
may be swung, the pivotal support 9, releas-
able locking means 5 to prevent swinging
movement of said cutter bar about said piv-
otal support, and mechanism for swingin
said mining machine about said pivota
support to vary the distance between the
bottom of said skid and the bottom of said
cutter bar,

25. In a mining apparatus, in combination,
a skid having an extended supporting sur-
face slidable over the surface to be mined
and having an upstandinﬁ Eortion, a min-
ing machine of a type slidable upon a sur-
face thereof over a mine bottom during
cutting pivoted at a point intermediate its
ends on a transverse axis on said portion
and having cutting mechanism adapted ta
cut a vertical kerf, and means connected be-
tween said mining machine and support for
adjusting the angular position of said min-
ing machine to vary the relative position of
sald cutting mechanism and the mine sur-
face.”

26. In a mining apparatus, in combination,
a skid slidable over the surface to be mined
and having an upstanding portion, a mining
machine of a type slidable on a surface
thereof over a mine bottom during cutting
pivoted at a point intermediate its ends on
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a transverse axis on said upstanding por-
tion and having cutting mechanism mov-
able to cut a vertical kerf, and adjustable
means pivotally connected to both said sup-
sort und said machine for adjusting the
iatter about its pivot to vary the relative
position of said cutting mechanism and the
mine surface.

27. In a mining apparatus, in combina-
tion, a skid having an upstanding portion
thereon, a mining machine of a type slidable
on a surface thereof over a mine bottom
during cutting pivoted at a point interme-
diate its ends on a horizontal pivot on said
upstanding portion and having cutting
mechanism adapted to cut a vertical kert,
flexible feeding mechanism operatively con-
nected to said mining machine, and means
adjustable at will to vary the depth of the
kerf cut by said cutting mechanism.

98, In a mining apparatus, in combina-
tion, a skid movable over the surface of the
material to be mined, a mining machine of
a type slidable on a surface thereof over a
mine bottom during cutting pivoted thereon
on a transverse axis, cutting mechanism
pivotally connected to said mining machine
and driven thereby movable to cut a verti-
cal kerf in the stratum beneath said support,
feeding mechanism carried by said mining
machine and driven thereby, and flexible
feeding means operatively connected to said
feeding mechanism and leading to a fixed

support in advance of the machine.

99. In a mining apparatus, in combina-
tion, a skid movable over the surface of the
material to be mined, a mining machine of
a type slidable on a surface thereof over a
mine bottom during eutting pivoted thereon
on a transverse axis, cutting mechanism
pivotally connected to said machine on a
transverse pivot and driven thereby, said
cutting mechanism comprising a cutter bar
provided with orbitally moving cutting ele-
ments arranged to cut a kerf to receive said
bar, feeding mechanism carried by said min-
ing machine and driven thereby, and flexible
means operatively connectible to said feed-
ing mechanism and to said cutting mecha-
nism.

30. In a mining apparatus, in combina-
tion, a support shdable over the surface to
be mined and having a cut-away portion at
one of its ends, a mining machine carried on
said support, cutting mechanism including
a cutter bar carried by said machine and
pivoted thereon on a horizontal pivot, said
cutting mechanism_being adapted to cut a
kerf to receive said bar upon bodily move-
ment of the apparatus, and means for swing-
ing said cutting mechanism as a whole about
its pivot from a longitudinally disposed posi-
tion to a position within said cut-away por-
tion.

31. In a mining apparatus, in combina-

1,685,623

tion, a shoe having a longitudinally disposed
upstanding portion, a mining machine of a
type slidable on a surface thereof over a
mine bottom during cutting pivoted at a
point intermediate its ends on said upstand-
ing portion and disposed over said shoe, cut-
ting mechanism pivotally connected to one
end of said mining machine, and means
operatively connected to said mining ma-
chine for varying the angle of the same rela-
tive to said shoe.

32. In a mining apparatus, in combina-
tion, a shoe having a longitudinally disposed
upstanding portion, a mining machine of a
type «lidable on a surface thereof over a
mine hottom during cutting pivoted at a
point intermediate its ends on said upstand-
ing portion and disposed over said shoe cut-
ting mechanism pivotally connected to one
end of said mining machine, and means
operatively connected to the other end there-
of for adjusting the angle of the same rela-
tive to said shoe.

33. In 2 mining apparatus, in combina-
tion, a shoe having a longitudinally disposed
upstanding portion, a mining machine pivot-
ed at a point intermediate its ends on said
upstanding portion and disposed over said
shoe, cutting mechanisin pivotally connected
to one end of said mining machine and com-
prising a pivoted cutter bar provided with
circulating cutting elements arranged to cut
a kerf to admit the bar, means operatively
connected to the other end thereof for ad-
justing the angle of the same relative to said
shoe, and means including a flexible con-
nection operatively connectible to said min-
ing machine for propelling the same or for
adjusting said cutting mechanism about its
pivot.

34. In a mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf, a plane kerf cutter com-
prising an elongated cutter bar and cutting
elements operative to cut along the full
length of said bar a vertical kerf of a width
to receive said bar parallel to a plane parallel
to the direction of rectilinecar movement of

.said base and between the sides of the latter,

and means for varying the vertical dimen-
sion of the kerf cut in a given plane includ-
ing means for supporting said cutter on said
base comprising a plurality of adjustable
pivots.

35. In a mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf, an elongated plane kerf
cutter comprising a cutter bar and cutting
elements orbitally movable about the margin
of said bar operative to cut a vertical kerf of
a width to receive said bar parallel to a plane
parallel to the direction of rectilinear move-
ment of said base and between the sides of
the latter, and means for varying the vertical
dimension of the kerf cut including means
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for supporting said cutter on said base com-
prising a plurality . of adjustable parallel
pivots.

36. In a. mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf, a plane kerf cutter com-
prising an elongated cutter bar provided
with circulating cutting elements operative
to cut along the full length of said bar a
plane vertical kerf of a width to receive said
bar and parallel to the direction of rectilin-
ear movement of said base and between the
sides of the latter, and means for varying
the vertical dimension of the kerf cut in a
single plane including means for support-
ing said cutter on sald base comprising a
plurality of independently adjustable pivots.

37. In a mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf, an elongated plane kerf
cutter comprising a cutter bar provided with

circulating cutting elements movable in an

orbit about the margin of said bar operative
to cut a plane vertical kerf of a width to re-

‘ceive said bar and parallel to the direction

of rectilinear movement of said base and be-
tween the sides of the latter, and means for
varying the vertical dimension of the kerf
cut including means for supporting said cut-
ter on said base including a plurality of
independently adjustable parallel pivots.

38. In a mining apparatus, a portable
base constituting the sole support for the
apparatus, & mining machine including
machine feeding mechanism and vertically
disposed plane kerf cutting mechanism in-
cluging an elongated cutter bar having cut-
ting elements movable orbitally about its
margin and adapted to cut a kerf to admit
said bar, said machine feeding mechanism
being located entirely within the plane of
said kerf cutting mechanism.

39. In a mining apparatus, a mining
machine having machine feeding mechanism
and kerf cutting mechanism normally cut-
ting with the lateral edge thereof, said ma-
chine being normally slidable on its own
bottom upon the mine bottom during cut-
ting and cutting laterally in a horizontal
plane, and means for mounting said machine
with said kerf cutting mechanism in a ver-
tical plane for cutting a vertical kerf and
constituting a sliding support for the same.

40. In a mining apparatus, a mining ma-
chine having machine feeding mechanism
and angularly adjustable kerf cutting mech-
anism and normally cutting in a horizon-
tal plane, and a support comprising means
for mounting the machine with the kerf
cutting mechanism in a vertical plane.

41. In a mining apparatus, a mining ma-
chine having machine feeding mechanism
for bodily moving the apparatus during cut-
ting, and a cutter bar disposed at an angle
relative to said machine and having cutting

7

elements movable orbitally about its margin,
and a support providing means for mount-
ing said machine at will with the cutter bar
lying within a vertical plane.

42. In a mining apparatus, a portable
base, a mining machine normally cutting
on its bottom and including machine feed-
ing mechanism and a swinging cutter bar,
and means for operating said machine on
said base and with its bottom in a vertical
plane. ,

43. In a mining apparatus, in combina-
tion, a portable base having a single longitu-
dinally disposed upstanding portion mounted
thereon, a mining machine pivoted at a

‘point intermediate its ends on a transverse

axis on sald upstanding portion and dis-
posed on said base, the width of the base
on the side of the upstanding portion im-
mediately below said machine being greater
than on the opposite side.

44. In a mining apparatus, in combina-
tion, a shoe having a single longitudinally
disposed upstanding portion mounted there-
on arranged at one side of the center line
of said shoe, and a mining machine pivoted
on said upstanding portion on a transverse
axis, said machine overlying the wider por-
tion of said shoe.

45. In a' mining apparatus, in combina-
tion, a shoe having a longitudinally dis-
posed upstanding portion mounted thereon
arranged at one side of its central line, and
a mining machine having a cutter bar and
pivoted solely at one side thereof on said up-

-standing portion with its cutter bar lying

in a vertical plane and projecting across
said central line.

46. In a mining apparatus, a portable.

base, a mining machine including machine
feeding means operative fo effect movement
of translation of said machine and base dur-
ing cutting and a cutter bar, said machine
being pivoted at about its center of balance
on a horizontal relatively fixed pivot upon
said base, and means for adjusting said
machine about its pivot. -

47. A mining machine having a portable
base and a cutter bar swingable through a
vertical plane extending longitudinally of

-and substantially centrally of said base, said

cutter bar having cutting elements thereon
movable orbitally about its margin and ar-
ranged to cut a kerf along the length of the
bar and to admit said bar upon bodily move-
ment of the machine, and means to increase
the cutting range of said machine in the
plane of movement of said cutter bar com-
prising a pivotal mounting on its base and
means for swinging said machine about said
pivot.

48. A mining machine comprising ma-
chine feeding mechanism and a swinging
cutter bar, said cutter bar having cutting
elements thereon arranged to cut a kerf to
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admit said bar, means for supporting the
same with its cutter bar pivoted to swing in
a vertical plane, said supporting means hav-
ing un opening through which said bar is
adapted to swing in making a vertical cut.

49. A mining machine having a horizon-
tally pivoted cutter bar, said bar provided
with cutting elements arranged to cut a kerf
{o admit said bar, a portable base for said
machine, said bar being disposable in a posi-
tion making an angle with the horizontal in
a vertical plane extending longitudinally of
and substantially midway between the sides
of said base, and means to vary the depth of
cut comprising an adjustable pivotal mount-
ing, parallel to said first mentioned pivot,
for said machine on said base.

50. A mining machine having a horizon-
tally pivoted cutter bar, said bar provided
with cutting elements arranged to cut a kerf
to admit said bar, means inclading support-
ing means {or said machine whereby the lat-
ter may be moved toward and from fhe
working face in a rectilinear path, and
means to vary the depth of cut in the plane
of movement of said cutter bar about its
pivot comprising a mounting for said ma-
chine on said supporting nieans on a pivot
extending transversely of the direction of
rectilinear movement of the machine, said
culter bar being disposed in a vertical plane
parallel to the direction of feed and sub-
stantially midway between the sides of said
supporting means.

51. A mining machine having machine
feeding merhanism for bodily moving the
machine during cutting and a horizontally
pivoted cutter bar having cutters movable
orbitally about its margin, and means by
which the machine may he supported during
movement relative to the work, said support-
ing means having an opening through which
said bar may be swung in making a vertical
cut, said bar when horizontal lying wholly
above the planes of said opening.

52. In a mining apparatus, in combina-
tion, a portable base, & mining machine
pivoted thereon and including machine feed-
ing mechanism and pivotally conneeted kerf
cutting mechanism. said kerf cutting mech-
anism comprising a cutter bar swingable in
a vertical plane and having orbitally moving
kerf cutting elements arranged to cut a ver-
tical kerf to admit said bar and said machine
feeding mechanism being connectible to said
kerf cutting mechanism to cause swinging
movement thereof, and means for adjusting
said machine about its pivot.

53. In a mining apparatus, in combina-
tion, a portable base, a mining machine
mounted for pivotal movement with respect
thereto and including machine feeding mech-
anism operative to feed said machine during
the cutting of a plane kerf, and plane kerf
cutting mechanism, said kerf cutting mech-
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anism comprising a cutter bar swingable in
a vertical plane and having orbitally moving
kerf cutting elements arranged to cut a ver-
tical kerf to admit said bar and said machine
feeding mechanism being connectible to
cause a swinging movement of said kerf cut-
ting mechanism relative to said base.

54. In a mining apparatus, in combina-
tion, a portable base, a mining machine
mounted for pivotal movement with respect
thereto, a cutter bar on said machine, cutting
elements on said cutter bar arranged to cut
a kerf in a vertical plane to admit said bar,
machine feeding mechanism on said ma-
chine, and means whereby said feeding
mechanism nay be connected to cause said
cutter bar to swing relatively to said base in
a vertical plane.

55. Tn a mining apparatus adapted for
the cutting of vertical kerfs, a portable base,
a mining machine pivoted thereon and hav-
ing an clongated cutter bar adupted to move
in a vertical plane npon movement of said
machine about its pivoet, said bar provided
with cutting elements arranged to cut a kerf
to receive said bar, and feeding means for
suid machine and base including a rotatable
sprocket memher whose position relative to
said base is changed in a vertical plane by
movement of said machine about 1ts pivot
adapted for connection to cause said machine
to cut a vertical kerf.

56. In a mining apparatus, a machine sup-
porting Dbase rectilinearly movable during
cutting, a machine supported thereon, an
elongated cutter bar pivetally mounted on
said machine and operative to cut a sub-
stantially vertical kerf parallel to the direc-
tion of movement of said base and between
the sides of the latter, said bar provided with
cutting elements arranged to cut a kerf to
receive said bar, and a pivotal connection
between said machine and base on which
said machine may be adjusted us a whole to
effect bodily movement of said cutter bar in
its plane of cut.

57. In a mining apparatus, a support, n
mining machine thereon arranged to move
bodily therewith during eutting, a cutter bar
having cutters movable orbitally about its
margin pivoted on said machine and swing-
able in a vertical plane to cut the plane of
said support within the area between the
sides of said support and at a point between
the extreme longitudinal limits tlereof, said
bar in another position extending substan-
tially beyond the limits of said support.

58. L. n mining apparatus, in combination,
a portable base having a longitudinally dis-
posed upstanding portion, a mining machine
pivotable about a transverse axis lying be-
tweep its ends and journaled for such pivot-
al movement solely on said upstanding por-
tion, the width of the base on the side of the
upstanding portion immediately below said

S0

*x
!

i)

100

110

115

120

125



10

20

1,685,628

machine being greater than that of the oppo-
site side of saigrupstanding portion so that
it underlies the machine.

59. In a mining apparatus, in combination,
a shoe having a longitudinally disposed up-
standing portion arranged at one side of
the center line of said shoe, and a mining
machine having at one side only thereof a
projecting element constituting a pivot and
supported by said upstanding portion where-
by said machine may be tilted about a trans-
verse axis, said macﬁine overlying the wider
portion of said shoe which underlies the
machine for substantially its full width.

60. In a mining apparatus, in combina-
tion, a portable base, a mining machine mov-
able with said base and overlying the same,
supporting means arranged wholly at one
side of said mining machine and including
an upstanding portion disposed on said base,
and cooperating means carried by said ma-
chine for pivotally supporting the latter for

© tilting movement about a transverse axis.
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61. In a mining apparatus, a portable base,
a mining machine normally cutting on its
own bottom and including machine feeding
mechanism and a cutter bar, and means for
operat'm% said machine on said base and
with its bottom in & vertical plane.

62. In a mining apparatus, in combina-
tion, a mining machine having a frame pre-
senting a plane surface upon which said
machine is adapted to be disposed and a
pivoted cutter bar, and supporting means for
said machine comprising a skid underlying
the same and a support on said skid against
which said surface is disposed during opera-
tion of the cutter bar to bring said cutter
bar into a plane at a substantial angle to
its plane when cutting on the bottom.

63. In a mining apparatus, the combina-
tion with a mining machine normally slid-
able on its own bottom on the mine bottom
during cutting and having a horizontally
movable cutter bar cutting with the lateral
edge thereof, of means for operating said
machine with its bottom in a vertical plane

comprising a skid on which said machine is-

supported on its side and with which said
machine is slidable over the mine bottom
during cutting.

64. In a mining apparatus, in combina-
tion, a mining machine slidable on the mine
bottom and having a body presenting a plu-
rality of plane surfaces, amf' means for oper-
ating sald machine when selectively sup-
ported with different surfaces constituting
itz under side. .

65. In a mining apparatus, the combina-
tion with a mining machine normally slid-
able on its own bottom and having a pivoted
cutter bar, of means including an auxiliary
support for operating said machine with its
bottom in = vertical plane and with its cutter
bar swingable in a vertical plane.

66. In a mining apparatus, a machine
body comprising machine feeding mecha-
nism, angularly adjustable kerf cutting
mechanism normally cutting in a horizontal
plane, and means including an auxiliary
support permitting operation of said feeding
mechanism with the kerf cutting mechanism
positioned to cut in a vertical plane beneath
the level of the machine body.

67. In a mining apparatus, a machine
body comprising machine feeding mecha-
nism including a flexible tractive connection
for bodily moving the apparatus during cut-
ting, angularly adjustable kerf cutting mech-
anism normally cutting in a horizontal plane
and comprising a cutter bar having cutters
movable orbitally about its margin, and sup-
plementary supporting means permitting
employment of said tractive connection with
the kerf cutting mechanism positioned to
cut in a vertical plane beneath the level of
the machine body.

68. In a mining machine, a portable base,
a mining machine body pivoted on a hori-
zontal axis to said base, cutting mechanism
disposed between the sides of said base and
connected to said body for angular adjust-
ment with respect thereto, said cutting mech-
anism including a bar provided with
orbitally moving elements arranged to cut a
kerf to admit said bar, means actuated by
power from the mining machine for effecting
angular adjustment of the cutting mech-
anism, and simultaneously operable means
for effecting angular adjustment of the ma-
chine body with respect to the base during
cutting.

69. In a mining machine, a portable base,
a mining machine pivoted on a horizontal
axis to said base, cutting mechanism dis-
posed between the sides of said base and piv-
oted to the machine on an axis parallel to
that of the machine, said cutting mechanism
including a bar provided with orbitally mov-
ing elements arranged to cut a kerf to admit
said bar, means actuated by power from the
mining machine for effecting movement of
the cutting mechanism on its pivot, and
simultaneously operable means for similarly
adjusting the machine, thereby increasing
the range of angular movement of the cut-
ting mechanism. ) » .

70. In a mining apparatus, in combination,
a support, a mining machine pivoted thereto
for angular movement about an axis trans-
verse to the direction of movement of the
support, said machine including a single piv-
otally mounted kerf cutting bar positioned
to cut in a vertical plane and having a free
end movable to opposite sides of a line par-
allel to the mine bottom while more remote
than its pivot from the axis of machine
pivotal movement, means operable to effect
feeding movement of the apparatus, and
means for swinging said machine about its
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pivot to the support comprising an extensible
and retractable connection between the sup-
port and machine. . .

71. In a mining apparatus, in combina-
tion, a support, a mining machine pivoted
thereto for angular movement about an axis
transverse to the direction of movement of
the support, said machine including means
operable to efféct feeding movement of the
apparatus and a single pivotally mounted
kerf cutting bar projecting in a plane par-
allel to the direction of rectilinear movement
of said support and having a free end mov-
able to opposite sides of a plane parallel to
the mine bottom while more remote than its
pivot from the axis of machine pivotal move-
ment, and means for swinging said machine
and cutting means about the pivot of the
machine to the support comprising comple-
mental relatively movable coaxial threaded
members on the supﬁort and machine.

72. A mining machine comprising, in com-
bination, plane kerf cutting mechanism ar-
ranged to cut kerfs in vertical planes and
comprising a cutter bar about whose periph-
ery cutting element.: are orbitally movable
a supporting means adapted for motion o
translation during cutting, said bar being
carried on said supporting means and piv-
otable relative thereto about a pivot perpen-
dicular to its plane of cut ang surrounded
by the orbit of said cutting elements and so
disposed that the plane of cut substantially
coincides with the central longitudinal ver-
tical plane of said supporting means, and
feeding means including power winding
means carried by said supporting means
and an element connectible during cutting
from a point in advance of said machine to
said power winding means. 4

73. A mining machine compriding, in
combination, plane kerf cutting mechanism
adapted to cut kerfs in vertical planes and
comprising a cutter bar about whose periph-
ery cutting elements are orbitally movable, a
supporting means adapted for motion of
translation during cutting, said bar being
carried on said supporting means and piv-
otable relative thereto about a pivot perpen-
dicular to its plane of cut and within the
orbit of said cutting elements and said bar
being so disposed relative to said supportin
means that the kerf cut lies in a vertica
plane substantially midway between the sides
of the path traversed by said supporting
means during cuotting, and motor driven
means on said supporting means for actuat-
ing said cutter bar and for effecting feed of
sald supporting means,

74. In a mining apparatus, in combina-
tion, a portable base movable rectilinearly
during cutting and including a prime mover,
an elongated plane kerf cutter comprising a
bar mounted to swing on said base about a

horizontal axis and extending in a plane
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Earallel to the direction of movement of said
ase and between the sides thereof, said bar
having thereon cutting means arranged to
cut a kerf to admit said bar, means for
swingin% the cutter bar and for causin
travel of the apparatus by power from sai
prime mover, and means for adjusting the
cutter bar axis vertically while maintaining
the cutter bar in a plane parallel to the
longitudinal axis of the base comprising
means permitting pivotal adjustment be-
tween sections of the base about a horizontal
axis extending transversely of the base when
the cutter bar is in said plane, said axis
being spaced longitudinally of said appara-
tus from the cutter bar axis.

75. In a mining apparatus, in combina-
tion, a portable base movable rectilinearly
during cutting and including a prime mover,
a plane kerf cutter comprising a bar mount-
ed to swing on said base about a horizontal
axis and extending in a plane parallel. to
the direction of movement of said base and
between the sides thereof, said bar support-
ing circulating cutting elements moving in
an orbit surrounding said axis, means for
adjusting the cutter bar axis vertically,
while maintaining the cutter bar in = plane
parallel to the longitudinal axis of the base,
comprising means permitting pivotal. ad-
justment between sections of the base about
a horizontal axis extending transversely of
the base when the cutter bar is in said plane,
said axis being spaced longitudinally from:
the cutter bar axis, and means for swinging
the cutter bar in opposite directions by
power from said prime mover at predeter-
mined differing rates of speed.

76. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section on a horizontal axis,
an elongated cutter bar pivotally connected
to said carrying section on a second hori-
zontal axis, said bar having thereon cutting
means movable in an orbit about the margin
thereof and arranged to cut a kerf to admit
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said bar and said axes being in fixed parallel -

relation, means for holding said cutter bar
in adjusted angular relation with said carry-
ing section, means for propelling said port-
able base to secure feeding movement of the
cutter bar with the base section and cutter
bar in such fixed angular positions, means
for adjusting said carrying section during
operation of the cutter bar, and means for
actuating the cutter bar.

%77. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section on a horizontal axis,
an elongated plane cutter bar connected to
said carrying section on a second horizontal
axis, said bar being provided with ecirculat-
ing cutting elements- movable in an orbit
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about the margin thereof and arranged to
cut a kerf to admit said bar and said axes
being in fixed parallel relation, and means
for causing vertical movement of said cutter
bar comprising means for swinging the car-
rying section on its pivot to the transport
section and for simultaneously causing
movement of the cutter bar on its pivot to
the carrying section.

78. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section on a horizontal axis,
an elongated plane cutter bar pivotally con-
nected to said earrying section for swinging
on a second and parallel horizontal axis, said
bar being provided with a circulating cut-
ter chain carrying cutting elements moving
in an orbit within which said second axis
passes. said axes being in fixed parallel rela-
tion, and means for causing vertical move-
ment of said cutter bar comprising power
transmitting elements on the cutter carry-
ing section.

79. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section on a horizontal axis,
an elongated cutter bar connected to said
carrying section on a second and parallel
horizontal axis and provided with a circu-
Jating cutter chain carrying cutting elements
whose orbit surrounds said second %orizontal
axis, means for adjusting said cutter carry-
ing section on its pivot while maintaining
said horizontal axes parallel, means for
holding said cutter bar rigid relatively to
said carrying frame at different vertical ad-
justments thereof, and power transmitting
means on the carrying section for swinging
the cutter bar relatively to said carrying sec-
tion including means permitting free swing-
ing of said bar.

80. In a mining apparatus, in combina-
tion, a machine body including a prime
mover, transportable supporting means for
the body, an elongated cutter bar pivoted to
the body on a horizontal axis and provided
with cutting elements arranged to cut a kerf
to admit said bar, and means for swinging
said cutter bar in a vertical plane parallel
to the longitudinal axis of the body compris-
ing an operating connection between the
prime mover and the cutter bar including
means for swinging said bar in opposite di-
rections at different predetermined speeds.

_81. In a mining apparatus, in combina-
tion, a machine body including a prime
mover, transportable supporting means for
the body, an elongated cutter éi)ar pivoted
to the body on a horizontal axis and pro-
vided with cutting elements arranged to cut
a kerf to admit said bar, means for swinging
said cutter bar by power from said prime

11

mover at a predetermined slow or cutting
speed to a position in angular relation to the
longitudinal axis of the body to form a ver-
tical kerf, and means for thereafter return-
ing said bar at higher than cutting speed.

82. In a mining apparatus, in combination,
a portable base movable rectilinearly, a ma-
chine body on said base including a prime
mover, an elongated cutter bar pivoted to
the body on a horizontal axis and provided
with circulating cutting elements arranged
to cut a kerf to receive said bar, means for
swinging said bar by power from said prime
mover at a predetermined slow or cutting
speed to a position in angular relation to the
longitudinal axis of the body to form a verti-
cal kerf, means actuated by the prime mover
for causing translative movement of the base
while retaining the cutter bar in said posi-
tion, and means for thereafter returning
said bar at higher than cutting speed.

83. In a mining apparatus, in combina-
tion, a portable base, a machine body on said
base including a prime mover, an elongated
cutter bar mounted to swing about a horizon-
tal axis on said base and %etween the sides
thereof, said cutter bar provided with cut-
ting means arranged to cut a kerf to admit
said bar, means for swinging the cutter bar
by power from said prime mover at a prede-
termined slow or cutting speed to a position
in angular relation to the longitudinal axis
of the body to form a vertical kerf, and
means for thereafter returning said bar at
higher than cutting speed said bar swinging
means comprising a variably driven gear.

84. In a mining apparatus, in combina-
tion, a portable base including a machine
body having a prime mover, an elongated
cutter bar mounted to swing about a hori-
zontal axis on said base and between the
sides thereof, said cutter bar provided with
cutting devices arranged to cut a kerf to ad-
mit said bar, means for swinging the cutter
bar by power from said prime mover at a
predetermined slow or cutting speed to a po-
sition in angular relation to the longitudinal
axis of the body to form a vertical kerf, means
for thereafter returning said bar at higher
than cutting speed, and means for varying
the position of the cutter bar vertically com-
prising means for pivotal adjustment between
sections of the base on an axis in fixed par-
allel relation to that of the cutter bar and
spaced longitudinally from the cutter bar
axis.

85. A_mining apparatus comprising an
oblong machine body including a prime
mover and a pivoted cutter bar, means for
positioning the body in either of two posi-
tions about its longitudinal axis, means for
swinging said cutter bar in either position
of the body by power from said prime mover
to cut in different planes, and means actu-

65

70

78

80

80

100

Lo

120



12

ated by said prime mover for causing travel .

of the machine in either position.
86. A mining apparatus comprising an
oblong machine body including a prime

- mover and cutting mechanism driven there-
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by, means for positioning the body in either
of two positions about its longitudinal axis
to cut in different planes, and means actu-
ated by said prime mover for causing travel
of the apparatus in either position.

87. A mining apparatus comprising an
oblong machine body including a prime
mover and cutting mechanism driven there-
by, means for positioning the body in either
of two positions about its longitudinal axis
to permit said cutting mechanism to operate
in different planes, and means actuated by
said prime mover for causing travel of the
apparatus in either position, said means in-
cluding variable speed mechanism for mov-
ing the apparatus at predetermined slow or
working speed or at higher transport speed.

88. The combination with a mining ma-
chine comprising an.oblong body having a

. plane bottom. said body including a prime

mover and cutting mechanism driven there-
by, which body is normally adapted for op-
eration with said bottom in a certain plane,
of means permitting operation of the ma-
chine with said body turned angularly about
its longitudinal axis to position its bottom
in a different plane and to permit said cut-
ting mechanism to operate in different
planes.

89. The combination with a mining ma-
chine comprising an oblong body having a
plane bottom, said body including a prime
mover and having cutting imechanism and
machine moving mechanism driven thereby,
which body is normally adapted for opera-
tion with said bottom positioned in a certain
plane, of means permitting operation of the
machine with said body turned engularly
about its longitudinal axis to position its
bottom in a different plane to permit said
cutting mechanism. to operate in different
planes, and means permitting employment
of said machine moving means in either posi-
tion, - ’

90. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section, an elongated cutter
bar having cutting elements movable orbit-
ally about its margin to cut a kerf to admit
said bar and connected to said carrying sec-
tion on a second parallel pivot, said pivots
being in fixed parallel relation, and means
for causing vertical movement of the cutter
bar in the plane thereof comprising power
transmittine elements on the cutter carrying
section, said bar being disposable in angular-
ly related positions in which its longitudinal
axis forms the sides of an angle whose apex
lies in the axis of said second pivot and
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whose sides extend from said apex away
from said first mentioned pivot and make
equal angles with the plane of said pivots.

91. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivoted
to the transport section and including power
transmitting means, an elongated cutter bar
having cutting elements movable orbitally
about 1ts margin to cut a kerf to admit said
bar and pivotally connected to said carrying
section on a second pivot and positioned to
cut a vertical kerf, said bar having a free
end, said pivots being in fixed parallel re-
lation, and said bar being disposable by
movement about its pivot parallel to a line
parallel to the plane of said pivots and with
its free end more remote than its pivot from
the pivot of said carrying section, means
actuated by said power transmitting means
for swinging the cutter bar in a vertical
plane, and means for holding the cutter car-
rying section in angularly adjusted relation
to the transport section.

92. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section and a cutter carrying section pivot-
ed to the transport section and including
power transmitting means, an elongated cut-
ter bar having cutting elements movable
orbitally about its margin to cut a kerf to
admit said bar and pivotally connected to
said carrying section on a second pivot and
having orbitally movable cutting mecha-
nism positioned to cut in a vertical plane.

"said bar having a free end, the pivots ot

the carrying section and cutter bar being in
fixed parallel relation, and said bar being
disposable by movement about its pivot
parallel to a Iine parallel to the plane of said
pivots and with its free end more remote
than its pivot from the pivot of said car-
rying section.

93. In a mining apparatus, in combina-
tion, a portable base comprising a transport
section, a cutter carrying section pivoted to
the transport section and including variable
speed power transmitting means, an elon-
gated cutter bar pivotally connected to said
carrying section on a second pivot and po-
sitioned to cut a vertical kerf, said bar sup-
porting cutting means arranged to cut a
kerf to admit said bar, said pivots being
in fixed parallel relation, means comprising
said power transmitting means for swing-
ing tﬁe cutter bar in a vertical plane in op-
posite directions at ~different respective
speeds, and means for holding the cutter
carrying section in angularly adjusted rela-
tion to the transport section. .

-94. In a mining apparatus, in combina-
tion, a machine body including a prime
mover, transportable supporting means for
the body supporting the latter for tilting
movement on a horizontal pivot, an elon-
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gated cutter bar pivoted to the body on
a spaced horizontal pivot and supporting
cutting means arranged to cut a kerf to ad-
mit said bar, means for swinging said cut-
ter bar by power from said prime mover
to form a vertical kerf, means for tilting the
machine body on its horizontal pivot to
raise and lower the cutter bar pivot, and
means for causing travel of the apparatus
by power from said prime mover includ-
ing variable speed power transmitting ele-
ments.

95. In a minin
tion, a machine

apparatus, in - combing-
ody including a prime

mover, transportable supporting means for-

the body supporting the latter for tilting
movement on a horizontal pivot, a cutter
bar pivoted to the body on a non-coincident
horizontal pivot and supporting -cutting
means arranged to cut a kerf to admit said
bar, means for swinging said cutter bar by
power from said prime mover to form a
vertical kerf, means for tilting the machine

body on its horizontal pivot to raise and

lower the cutter bar pivot, and means for
causing travel of the apparatus at either a
predetermined slow or cutting speed or at
a higher or transport speed by power from
said prime mover including a variable speed
driving gear.

96. In a mining apparatus, in combina-
tion, a support movable in a generally
rectilinear path during -cutting, cutting
mechanism mounted on said support and in-
cluding a body supporting a pivoted cutter
bar, said body being pivoted on said sup-
port on a parallel axis for arcuate move-
ment in planes parallel to the plane of the
bar, an actuating motor for the cutter bar,
and means between said support and body
for changing the angle of said body to the
path of movement of said support and
maintaining it in different desireg positions
including a tension member secured at one
end to said support and cooperating at a
spaced point with a rotatable member on
said bo&}.

97. In a mining apparatus, in combina-
tion, a support movable in a generally recti-
linear path during cutting, cutting mech-
anism mounted on said support and includ-
ing a body supporting a pivoted cutter bar,
said body being pivoted on said support on
a parallel axis for arcuate movement in
planes parallel to the plane of the bar, an
actuating motor for the cutter bar, and
means between said support and body in-
cluding 2 member on said body and ro-

tatable on an axis offset from the axis of

pivoting of said body for changing the angle
of said body to the direction of movement
of said support and maintaining it in dif-
ferent desired positions while %eaving the
plane of cut unchanged. :

98. In a mining apparatus in combina-

i8

tion, a support movable in a generally recti-
linear path during cutting, cutting mecha-
nism mounted on said support and includ-
ing a body supporting a pivoted cutter bar,
sald body being pivoted on said support on
a parallel axis for arcuate movement in
planes parallel to the plane of the bar, an
actuating motor for the cutter bar, and
means between said support and body in-
cluding a rotatable member on said body

at the side thereof remote from said bar piv-’

ot for changing the angle of said body to
the direction of movement of said support
and maintaining it in different desired posi-
tions while leaving the plane of cut un-
changed.

99. In a mining apparatus, in combina-
tion, a support movable in a generally recti-
linear path during cutting, cutting mecha-
nism mounted on said support and includ-
ing a body supporting aée‘fivoted cutter
bar, said body being pivoted on said sup-
port on a parallel axis for arcuate movement
in planes parallel to the plane of the bar,
an actuating motor for the cutter bar, means
between said support and body for chang-
ing the angle of said body to the direction
of movement of said support and maintain-
ing it in different desired positions, and
means for effecting feeding of said entire
apparatus during cutting, including a mem-
ber rotatable on a horizontal axis transverse
to the path of travel during cutting and
driven by said motor.

100. In a mining apparatus, in combina-
tion, a support movable in a generally recti-
linear path during cutting, cutting mecha-
nism mounted on said support and includ-
ing a body supporting a pivoted cutter bar,
said body being pivoted on said support on a
parallel axis for arcuate movement 1n planes
parallel to the plane of the bar, an actuating
motor for the cutter bar, means between
said support and body including a rotatable
member on said body for changing the
angle of said body to the direction of
movement of said support and maintain-
ing it in different desired positions, and
means for effecting feeding of said entire
apparatus during cutting including a mem-
ber rotatable on a horizontal axis tranverse
to the path of travel during cutting and
driven by said motor. -

101. In a mining apparatus, in combina-
tion, a support movable in a generally recti-
linear path during cutting, cuttng mecha-
nism mounted on said support and includ-
ing a body supporting a pivoted cutter bar,
said body being pivoted on said support on
a parallel axis for arcuate movement in
planes parallel to the plane of the bar, an
actuating motor for the cutter bar, means
between said support and body including
a rotatable member on said body at the side
thereof remote from said bar pivot for
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changing the angle of said body to the di-
rectio. of movement of said support and
maintaining it in different desired positions,
and means for effecting feeding of said en-
tire apparatus during cutting including a
member rotatable on a horizontal axis trans-
verse to the path of travel during cuttine
and driven by said motor.

102. In a mining machine, a supporting
frame movable bodily relative to the mine
bottomr rectilinearly during cutting, cutting
mechanism thereon having a pivoted cutter
bar provided with cutting elements moving
in an elongated orbit within and near one
end of which the pivot of said bar is dis-
posed, means including a parallel pivot per-
mitting said bar pivot to be dispos in
different positions relative to said frame,
and means whereby said bar pivot may be
swung either bodily with said bar or while
the latter is released for free movement rela-
tive to its pivot.

103. In a mining machine, a supporting
frame movable bodily relative to the mine
bottom rectilinearly during cutting, cutting
mechanism thereon having a pivoted cutter
bar provided with cutting elements moving
in an elongated orbit within and near one
end of which the pivot of said bar is dis-
posed, means including a parallel pivot per-
mitting said bar pivot to be disposed in
different positions relative to said frame in-
cluding a pivotal mounting for said cutting
mechanism as a whole permitting pivotal
movement thereof upon an axis parallel to
the bar pivot, and means whereby said bar
pivot may be swung either bodily with said
bar or while the latter is released for free
movement relative to its pivot. :

104. In a mining machine, a supporting
frame movable bodily rectilinearly relative
to the bottom during cutting, cutting mecha-
anism thereon having a pivoted cutter bar
provided with cutting elements moving in
an elon%ated orbit within and near an end
of which the pivot of said bar is disposed,
means including a pivotal mounting on said
frame for said cutting mechanism as a whole
permitting said bar pivot to assume posi-
tions at opposite sides of the plane of move-
ment of the axis of pivotal movement of
said cutting mechanism during rectilinear
cutting feed, means for swinging the bar
pivot, and a releasable connection operative
to hold the bar in fixed relation-to said cut-
ting mechanism or wheiTeleased to permit
relative movemnt therebetween automatical-
ly upon a continued swinging movement of
the pivot.

105. In a mining machine, a supporting
frame movable bodily rectilinearly relative
to the bottom during cutting, cutting mech-
anism thereon having a Ipivoted cugter bar
provided with cutting elements moving in
an elongated orbit within and near an end

1,685,628

of which the pivot of said bar is disposed,
means including a pivotal mounting on said
frame for said cutting mechanism as a whole
permitting said bar pivot to assume posi-
tions at opposite sides of the plane of move-
ment of the axis of pivotal movement of said
cutting mechanism during rectilinear cut-
ting feed, means for swinging the bar pivot,
and a releasable connection operative to hold
the bar in fixed relation to said cutting
mechanism for swinging bodily therewith or
when released to permit said pivot to be
swung while the tip of the bar remains sub-
stantially stationary.

106. In a mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf, supporting mechanism
pivotally mounted thereon for swinging
movement upon a horizontal axis, and cut-
ting mechanism including a pivoted cutter
bar having a mounting permitting it to
swing about an axis parallel to said first
mentioned axis and spaced therefrom, said
bar being disposable during cutting in a
plane between the sides of said base and in
a position in such plane in which it makes
an obtuse angle with a line perpendicular to
its axis of swing and lying in a plane includ-
ing both of said pivotal axes.

107. In a mining apparatus, a portable
base movable bodily rectilinearly during the
cutting of a kerf{ supporting mechanism
pivotally mounted thereon for swinging
movement upon a horizontal axis, and cut-
ting mechanism including a pivoted cutter
bar swingable about an axis parallel to said
first mentioned axis and spaced therefrom,
said bar being mounted to permit swinging
between positions in each of which its free
end is at opposite sides of a vertical plane
including said second axis, from said first
mentioned axis, and in one of which said
free end lies above and in the other lies
below a plane including both axes, and
means for swinging said bar permitting free
movement thereof when said swinging
means is inoperative,

108. In a minin agﬁaratus, in combina
tion, a support slidable over the surface
to be mined and having a cutaway portion at
one of its ends, a mining machine carried
on said support, cutting mechanism carried
by said machine and pivoted thereon on a
horizontal axis, said bar pivot overlying
said cutaway portion, and means for swing-
ing said cutting mechanism as a whole about
its pivot from a longitudinally disposed po-
sition to a position within said cutaway
portion.

109. In a mining apparatus, in combina-
tion, a mining machine having a frame pre-
senting angularly disposed plane supportin
surfaces and having a cutter bar pivoteg
thereon, one of said plane surfaces being
adapted to support said machine during hor-
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izontal cutting, and supporting means for
said machine comprising a ski
the same, and a support on said skid against
which the other of said plane supporting
surfaces is disposed to enable the cutter bar
to swing in a vertical plane to cut a vertical
kerf.

110. In a mining apparatus, a portable
support, a mining machine mbunted thereon
for pivotal movement upon a horizontal axis
relative thereto and including a driving
motor partaking of the pivotal movement
of said machine, said machine also having
a swingable elongated cutter bar pivotally
mounted thereon having cutters driven by
said motor movable orbitally about its mar-
gin to cut a kerf to admit said bar, mecha-
nism for moving said machine about its
pivot, mechanism driven by said motor for
swinging said cutter bar to feed the latter
into the material to be mined, and mecha-

nism driven by said motor for bodily mov-

ing the apparatus during cutting.

111. In a mining apparatus, a portable
support, a mining machine mounted thereon
for tilting movement relative thereto about
a horizontal pivot and having a driving
motor, said machine also having a swingable
elongated cutter bar having cutters driven
by said motor movable orbitally about its
margin to cut a kerf to admit said bar, said
cutter bar being arranged to swing in a ver-
tical plane to cut a vertical kerf, mechanism
for moving said machine about its pivot,
mechanism driven by said motor for swing-
ing said cutter bar to sump the latter into
the material to be mined, and mechanism
driven by the motor for bodily meving the
apparatus as a whole during the cutting op-
eration to feed the cutter bar into the mate-
rial being mined. ,

112. In a mining apparatus, a portable
support, a self-contained mining machine
pivotally mounted on said support for tilt-
ing movement relative thereto and having
a driving motor, said machine also having
an elongated pivoted cutter bar having
cutters driven by said motor movable
orbitally about its margin to cut a kerf to

underlying’
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admit said bar, said bar being arranged to
swing in a vertical plane to cut a vertical
kerf, mechanism for moving said machine
about its pivot to vary the cutting range of
said cutter bar, mechanism driven by said
motor for swinging said cutter bar abouf its
pivot, and mechanism driven Ly the motor
for moving the apparatus as a whole during
the cutting operation to feed the bar into
the material being mined.
. 113. In 2 mining apparatus, a portable
support, a self-contained mining machine
pivotally mounted on said support for tilting
movement relative thereto and having a
driving motor and an elongated pivoted
cutter bar adapted when said machine is op-
erating as a self-contained machine to cut a
kerf in a horizontal plane, said bar having
cutters driven by said K motor movable
orbitally about its margin to cut a kerf to
admit said bar, said support being adapted
to support said machine with its cutter bar
swingable in a vertical plane to cut a vertical
kerf, mechanism for moving said machine
about its pivot to vary the cutting range of
said bar, mechanism driven by said motor
for swinging said cutter bar about its pivot,
and mechanism driven by said motor for
moving the apparatus bodily during the cut-
ting operation to feed the cutter bar into the
material to be mined. -

114. In a mining apparatus, a portable
support, a unitary mining machine mounted
thereon for tilting movement relative thereto
about a horizontal pivot and baving a motor,
said machine also having a pivoted cutter
bar arranged to swing in a vertical plane,
mechanism for moving said machine about
its pivot to vary the cutting range of said
cutter bar, mechanism driven by said motor
for swinging said cutter bar about its pivot
to cut a vertical kerf, and mechanism driven
by said motor for bodily moving the appa-
ratus as a whole during the cutting opera-
tion to feed the cutter bar into the material
being mined. *

In testimony whereof, I have signed my
name to this specification.

MORRIS P. HOLMES.
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izontal cutting, and supporting means for
said machine comprising a ski g
the same, and a support on said skid against
which the other of said plane supporting
surfaces is disposed to enable the cutter bar
to swing in a vertical plane to cut a vertical
kerf.

110. In a mining apparatus, a portable

support, a mining machine mounted thereon
for pivotal movement upon 2 horizontal axis

relative thereto and including a driving
motor partaking of the pivotal movement
of said machine, said machine also having
a swingable elongated cutter bar pivotally
mounted thereon having cutters driven by
said motor movable orbitally about its mar-
gin to cut a kerf to admit said bar, mecha-
hism for moving said machine about its
pivot, mechanism driven by said motor for
swinging said cutter bar to feed the latter
into the material to be mined, and mecha-

“nism driven by said motor for bodily moy-

ing the apparatus during catting.

111. In a mining apparatus, a portable
support, a mining machine mounted thereon
for tilting movement relative thereto about
a horizontal pivot and having a driving
motor, said machine also having a swingable
elongated cutter bar having cutters driven
by said motor movable orbitally about its
margin to cut a kerf to admit said bar, said
cutter bar being arranged to swing in a ver-
tical plane to cut a vertical kerf, niechanism
for moving said machine about its pivot,
mechanism driven by said motor for swing-
ing said cutter bar to sump the latter into
the material to be mined, and mechanism
driven by the motor for bodily moving the
apparatus as a whole during the cutting op-
eration to feed the cutter bar into the mate-
rial being mined.

112. In a mining apparatus, a portable
support, a self-contained mining machine
pivotally mounted on said support for tilt-
ing movement relative thereto and having
a driving motor, said machine also having
an elongated pivoted cutter bar having
cutters driven by said motor movable
orbitally about its margin to cut a kerf to
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admit said bar, said bar being arranged to
swing in a vertical plane to cut a vertical
kerf, mechanism for moving said machine
about its pivot to vary the cutting range of
caid cuiter bar, mechanism driven by said
motor for swinging said cutter bar about its
pivot, and mechanism driven by the motor
for moving the apparatus as a whole during
the cutting operation to feed the bar into
the material being mined.
_113. In a mining apparatus, a portable
support, a self-contained mining nachine
pivotally mounted on said support for tilting
movement relative thereto and having a
driving motor and an elongated pivoted
cutter bar adapted when said machine is op-
erating as a self-contained machine to cut a
kerf in a horizontal plane, said bar having
cutters driven by said . motor ovable
orbitally about its margin to cut u kerf to
admit said bar, said support being adapted
to support said machine with its cutter bar
swingable in a vertical plane to cut a vertical
kerf, mechanism for moving said machine
about its pivot to vary the cutting range of
said bar, mechanism driven by said motor
for swinging said cutter bar about its pivot,
and mechanism driven by said motor for
moving the apparatus bodily during the cut-
ting operation to feed the cutter bar into the
material to be mined. :

114. In a mining apparatus, a portable
support, a unitary mining machine mounted
thereon for tilting movement relative thereto
about a horizontal pivot and having a motor,
said machine also having a pivoted cutter
bar arranged to swing in a vertical plane,
mechanism for moving said machine about
its pivot to vary the cutting range of said
cutter bar, mechanism driven by said motor
for swinging said cutter bar about its pivot
to cut a vertical kerf, and mechanism driven
by said motor for bodily moving the appa-
ratus as a whole during the cutting opera-
tion to feed the cutter bar into the material
being mined. N

In testimony whereof, I have signed my
name to this specification.

MORRIS P. HOLMES.
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the said Letters Patent should be read with these corrections therein that the same

ma
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