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This invention relates to mining machines
and more particularly to mining machines
£ 1 h L
of the wheel mounted type adapted to operate
from the mine trackway.

. An object of this invention is to provide an

o operateeitherasa horizontal cutteror

improved mining machine of the wheel
mounted type. Another object of this inven-
tion is to provide an improved mining ma-
chine of the wheel mounted-type adapted to

.ol cutter. - Still another object of this inven-
tion is to provide an improved mining ma-
chine of an exceedingly low compact char-

~acter, especially adapted to use in mines hav-

15

25

4G

50

5 means for seid

head room, wherein improved and

‘ing low
driving mechanisms. are provided

simplified
for propelling the machine,
tilting the cutting mechanism, and for bodily
roteting the cutter carrying head. A further

- object of this invention is bo provide an im-

proved mining tmachine of the combined hori--

zontal and vertical cutter type wherein the
cutter bar may be expeditiously adjusted into
o plurality of operative positions. ~Still an-

g5 other object of this invention is to provide an

improved mining machine of the wheel
mounted type having improved elevating
and tilting mechanism for the machine body

whereby the elevation and angle of the cutter

3o bar may be varied to suit different cutting

conditions. Yet another object of this inven-

tion is to provide an improved mining ma-

chine of the wheel mounted type having a

_machine body carrying a motor and elevating
i body and improved mecha-
nism whereby the truck wheels may be driven
from the motor irrespective of the elevation
ole of the machine body relative to the
A otill further object of this
ntion is to provide an improved simpli-
ond exceedingly compact general ars
rangement of parts whereby the machine may
& operated with facility and expeditiously in
mines having narrow or low veins. Amnother
object of the invention is to provide improved
menns for rotating the cutter carrying head.
These and other objects and advantages of
mv invention will, however, hereinafter more
fully appear.
Generally stated, the invention consists of

g, verti-

_chine shown in
for elevating and .

Serial No. 137,600.

the novel devices and combinations of devices.

hereinafter clearly described and defined in
the appended claims. :

In the accompanying
shown for purposes of illustration one form
and a modification which my invention may
assume in practice. ‘

In these drawings,— : »

Fig. 1 is a top plan view of a mining ma-
chine constructed in accordance with an illus-
trative embodiment of my invention. :

Fig. 2 is a side elevational view of the ma-
chine shown in Fig. 1, the machine being
shown in its lowered position. ’

"Fig. 3 is aside elevational view of the ma-
Fig. 1 viewed from the oppo-
cite side thereof from that shown In Fig. 2,
the machine being in its elevated position.

drawings I have

66~

68

Fig. 4 is a somewhat diagrammatic view -

illustrating the elevating and tilting means
for the machine body, different positions
thereof being illustrated by dotted lines.

‘Fig. 5is 2
tending sectional view taken on line 5—5 of
Fig. 2, parts being shown in plan.

Fig. 6 is a central vertical longitudinally
extending sectional view taken on line 6—6 of
Figs. 1 and 7. .

Fig. 7 is a horizontal view of the mecha-
nism shown' in Fig. 6, the view being par-
tially shown in section to illustrate details of
construction. v

Fig. 8 is a transverse vertical sectional
view taken on line 8—8 of Figs. 1 and 7.

Fig. 9 is’a transverse vertical sectional view
taken on line 9—9 of Figs. 3 and 6.

Fig. 10 is a transverse vertical sectional
view taken on line 10—10 of Fig. 3.

Tig. 11 is a horizontal longitudinally ex-
tending sectional view taken on line 11—11 of
Fig. 2, the view being shown partially in
plan.

Fig. 12 1s a detail sectional view taken on
line 12—12 of Fig. 9 iNustrating the frie-
tional device for preventing inadvertent ro-
tation of the rotating mechanism for the cut-
ter carrying head when the controlling

_clutches are released.

Fig. 18 is a transverse vertical sectional

horizontal longitudinally ex-
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view taken on line 13—18 of Figs. 2, 8, and
L.

Fig. 18" is a detail view llustrating the
fast and slow speed driving worms.

Fig. 14 is a detail sectional view taken ¢n
line 14—14 of Fig. 1.

Fig. 15 is a detail sectional view of the au-
tomatic clutch control for preventing exces-
sive movement of the elevating and tilting
mechanism for the machine body.

Fig. 16 is a detail sectional view taken on
line 16—16 of Fig. 1 lustrating a portion of
the operating connections for the bar rotat-
ing and truek drive controlling clutches and
the reversing clutches therefor.

Fig. 17 is a detail setional view taken on
line 17—17 of Fig. 18,

Fig. 18 is a detail sectional view taken on
line 18—18 of Fig. 1.

Fig. 19 is a detail sectional view
line 19-—19 of Fig. 18.

Fig. 20 is a defail sectional view taken on
line 20—20 of Fig. 18, parts being omitted to
facilitate illustration.

Hig. 21 is a detail view illustrating the con-
trol handle for the reverse controlling fric-
tions of the elevating and tilting mechanism
for the machine body.

Fig. 221z a detail view, rartially in section,
Mustrating the controlling connection for
the truck wheel brake.

Fig. 23 is a detail sectional view taken on
line 2323 of Fig. 29,

Fig, 24 is g fragmentary plan view of a
modified form of driving means for the reel
for the electrical conductor cable.

Fig. 25 is a detail sectional view taken on
line 25—95 of Fig. 24 illustrating the guide
rolls for the cable reel drive rope.

In this illustrative embodiment of my in-
vention I have shown a mining machine des-
ignated as an entirety by the reference char-
acter 1, the machine being of the so-called
“universal” type mounted on wheels and op-
erating from the mine trackway. The min-
ing machine 1 generally comprises a section
2 housing the driving connections for the
cutting mechanism, a motor section 3, and a
section 4 housing the transmission means for
the truck drive, for rotating the cutter carry-
ing head, and for elevating and tilting the
machine body, these sections 2, 8, and 4 being
suitably mounted on a wheel mounted frame
generally designated 5. The wheel niounted

taken on

. frame 5 nelndes longitudinally spaced trans-

verse frames 6 and 7 held in rigid spaced re-

lation by parallel longitudinally extending -

frame or angle members 8, the latter being
suitably secured to the transverse frame
members 6 and 7 as by screws 9, and the mem.-
bers 8 also support certain other portions of
the machine as later described. "Asg clearly
shown in Figs. 5, 6, 9, and 10, the frame
members 6 and 7 are respectively provided
with semicircular bores which receive alined

1,785,961

bearing sleeves 10 and 11 in which eylindri-
cal portions formed on frame sections 12 and
13 are respectively rotatably mounted, the
frame sections 12 and 13 being connected ag
by bolts 14 respectively to the oppos’te ends
of the motor section 3, while the frame mem-
ber 12 is also suitably connected as by bolts
15 to the rear end of the cutter carrying head
2. The transverse frame members 6 and 7 are
each horizontally split, as at 16, and are pro-
vided with detachable cap members 17 and
18 respectively each held in position Ly suit-
able screws 19, these caps retaining the hear-
ing sleeves 10 and 11 in position and permit-
ting removal of the cutter carrying and mo-
tor frames from their bearings. ~As illugs-
trated, the frame section 4 which houses the
transmission mechanism for the truck drive,
the machine body elevating and tilting mech-
anism, and head rotating mechanism is suit-
ably r1gidly secured to the longitudinally ex-
tending frame members 8 as by serews 20 and
to the transverse frame member 7 by serews
21, the cutter carrying frame 2 and the motor
frame section 3 being rotatable relative to
the frame section 4 as hereinafter more fully
described. As illustrated, suitably connected
to the transverse frame members 6 and 7 are
parallel supporting arms 22 and 923 which
carry the truck wheels 24, the arms 22 and 23
and the wheels 24 constituting the supporting
means for the machine.

In specifieally deseribing my improved cut-
ting mechanism generally destgnated 2 it will
herein be noted that housed within the motor
section 3 is a suitable driving motor 26 herein
preferably of the wnsual vaver e elcetric
type having a longitudinally exten ding hori-
zontal armature shaft o7 (see Fig. 5 jonr-
naled at its forward end within a ball bear-
ing 28 supported by a detachable head mem-
ber 29. The rear end of the armatore shaft 97
is journaled in a ball bearing 80 supported by
a detachable head member 31, the head men-
bers 29 and 81 being suitably supported

within the freme section 2. The armature
shaft 27 has suitably secured thereto at jie
forward end a member 32 the latter having o
splined connection 88 with he rear end of o
shaft 34 alined with the armature shaft and
Journaled at its forward end in a hall hear-
ing 85 supported within the frame section 12,
the rear end of the ghaft 24 heing summorted
by the ball bearing 22 for the forward end of
the armature shaft o7, T ho shaft 84 has
preferably formed integral therewith at its
forward end and in front of the bearing 35,
a clutch member 36. Ag shown, the clutch
meinher 36 is mternally hored as at 37 o
ceive a ball bearing 88 within which,
ball bearing 8¢ suitably supnorted within
frame section 2, a shaft 40 is journaled. /I,
shaft 4 being alined with shaits 84 and o7,
The shaft 40 has suitably secured thereto gt
its rear end a clutch member which ig
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adapted to be selectively connected by means
of an axially movable clutch member 42 in
driving relation with the clutch member 36.
The clutch members 86, 41; and 42 constitute
what will hereinafter be called the main
pewer controlling clutch. The operating
mechanism for this cluteh. will be subse-
quently fully described. . o -

As illustrated, the shaft 40 has preferably
formed integral therewith, at its forward
end, a bevel pinion 43 which meshes with a
large-bevel gear 44 rotatable on an axis per-
pendicular to the axis of the shaft 40 and the
gear 44 is journaled in suitable spaced alined
ball bearings 45 suitably carried within the
machine frame. The bevel gear 44 has pret-
erably formed integral therewith a spur pin-
ion 46, interposed between the gear 44 and
the outer ball bearing 45, and this spur pinion
meshes with a larger spur g The geaz
47 is provided with an annular depending
bearing sleeve 47* journaled on spaced alined
ball bearings 48 surrounding and supported
by a-cutter chain driving shaft49 disposed on
an axis parallel with the axis of the gear 44
and journaled respectively at its opposite
ends within ball bearings 50 and 51, the for-
mer bearing 50 being supported within a de-
achable cover plate 52 secured to the frame
section 2, while the latter bearing 51 is car-
ried by a cylindrical bearing portion 53 se-
cured as by screws 54 to a turntable or swivel
mournting 55 for an elongated cutter bar 56.
The shaft 49 has secured thereto at one end,
as by a key and a radially ezpansible split
washer connection 57, a cutter chain driving
sprocket 58 of a well known form which is
adapted to be driven through switable con-
nections hereinaiter described by the motor
driven gear 47. A cutter bif carrying cutt
chain 59 is adapted to be cireulated oxhitally
about the onter edges of the cutter bar 56 and
is driven by.the sprocket 58 in the usual man-
ner. As illustrated, a resiliently positioned
annular packing ring 60 is interposed between
the cylindrical porticn 53 and the adjacent
piane surface of the cutter chain sprocket 58
and this member 60 prevents the entry of any
foreign substance and thus prevents damage
to and excessive wear of the drive sprocket
shaft bearings and the cutter chain control-
ling clutch mechanism. This packing ring
also prevents oil leskage from the casing.
The cylindrical bearing portion 53 for the
entter bar is rofatably mounted within a bear-
ing sleeve 61 supported by an anpuiar por-

tion 82 of the machine frame. Asshown, the:

clutch for connecting the gear 47 and the
sprocket 58 in driving relaticn comprises o
cluteh member 63 secured to the shaft 49 in-
termediate its ends as by a key 64, This
clutch also includes a clutch member 65 ro-
tatably mounted on a bearing slesve 66 car-
ried bv the shaft 49 and the hub of this clutch

‘member 65 is connected, as by a semi-perma-

3

nent clutch 67, to the adjacent end of the
bearing sleeve 47> for the gear 47. These
clutch members 63 and 65 are adapted to be
connected in driving relation by means of a
slidable clutch member 68 formed on a
flanged shipper member 69 with which ship-
per mechanism later described may cooperate.
It will thus be evident that by smitably actu-
ating the ‘clutch member 68 the sprocket: 58
may be connected in driving relation with
the motor or remain idle at the will of the
operator, thus permitting the cutter chain to
be moved in its orbit'or remain idle.

TIn my improved bar swinging mechanism
it will herein be observed that the cutter bar
56 is adapted to be swung or slued about its
pivot by suitable mechanism hereinafter de-
scribed. of the same general type as that
disclosed in my copending applications Ser.
No. 694,139, filed Feb. 20, 1924 and Ser.
No. 6,477, filed Feb. 2,1925. This bar swing-
ing mechanism includes means for swinging
the bar at a slow cutting speed in one di-
rection or at a fast bar positioning speed
in the opposite direction. In specifically de-
seribing the mechanism for swinging the
bar, it will be noted that the gear 47 meshes
with spur pinions 70 and 70* which have
respectively secured thereto worms 71 and
71* suitably journaled in the cutter carrying
head as clearly shown in Fig. 8 and having
teeth of different lead. These worms mesh
with slow and fast feed worm gears 72 and
79+ respectively as clearly shown in Figs. 7
and 8. The worm gears 72 and 72* are
made hollow and each carries therein a series
of clutch disks 78 which are interleaved with
a corresponding ‘series- of clutch disks 74
carried by a clutch member 75 keyed, as at
76, to the ends of a shaft 77 disposed trans-
versely of the machine.” The worm gears 72
and 72* are journaled on ball bearings 78
supported by the clutch members 75, while
the shaft 77 is journaled at its opposite ends
in ball bearings 79 supported within the
cutter carrying head 2. Plate members 80
are provided for applying pressure to the
friction disks and these members are pro-
vided with a central bore 81 through which

an operating shaft 82 extends, the shaft 82

xtending coaxially through the shaft 77 and
having secured thereto at its opposite ends,
operating handles 83 and 83*. The shaft
82 is threadedly connected as at 84 to one
end of the shaft 77.. Each of the clutch mem-
bers 75 is retained on the shaft 77 by means
of a lock nut 85 threadedly connected to

“the shaft.” The handles 83 and 83* respec-

tively engage the clutch shipper members 80.
Tt will thus be evident that upon rotation
of the rod 82 the latter is moved axially
relative to the shaft 77 thereby forcing one
plate 80 against an end clutch disk, applying
the clutch and consequently connecting one
or the other of the worm gears 72 and 72°
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to the shaft 77 to effect rotation of the lat-
ter in the desired direction at the desired
speed. As illustrated, a worm 86 is prefer-
ably fermed integral with the shaft 77 and
meshes with a worm gear 87 (see also Fig.
6), keyed as at 88 to a member 89 locsely
journaled on a shaft 90, the shaft 90 being
disposed parallel with and in front of the
shaft 49. The shaft 90 is journaled in suit-
able spaced alined hall bearings 91 and 92
at its ends, the former bearing 91 being car-
ried within a detachable cover plate 93 se-
cured to the frame section 2, while the latter
bearing 92 is supported within a retaining
member 94 also carried within the frame sec-
tion 2. The shaft 90 has preferably formed
integral therewith a spur pinion 96 which
meshes with a large internal gear 97 dis-
posed with its axis coincident with the axis
of the sprocket 58 and bolted, as at 98, to
the turntable or swivel mounting 55 for the
cutter bar 56. This mounting also provides
a guard for the machine end of the cutter
bar.  Furthermore, it will be observed,
formed between the internal gear 97 and a
radially flanged portion 99 formed integral
with the cutter bar mounting 55 is a cirenm-
ferentially extending groove 100 within
which thrust ring 101 projects, the ring be-
ing suitably secured, as by bolts 102, to
the frame section 2. The shaft 90 has se-
cured thereto at the end thereof opposite
from the spur pinion 98, as by a key 103, a
clutch member 104, while the member 89 has
preferably formed thereon a clutch member
105. The clutch members 104 and 105 are
adapted to be connected in driving relation
by means of an axially movable clutch mem-
ber 106. Obvicusly upward movement of

- the clutch member 106 disconnects the clutch

member 104 from the worm gear 87 and
permits the free rotation of the latter and
free swinging movement of the cutter bar.

It is desirable to first make a power con-
nection of the cutting mechanism gearing,
thereafter to effect bar swing i necessarv and
then finally to engage the cluteh which ef-
fects cutter chain driving sprocket rotation.
This predetermined sequence of operations
is accomplished by rotation of operating han-
dles 107 monnted upon a shaft 108 extending
transversely of the machine. The shaft 108
carries thereon in non-rotative relation there-
to a disk 109 provided with a cam eroove 110.
This cam groove comprises a plurality of ar-
cuate or non-movement producing portions
and a plurality of more nearly chorda Dor-
tions producing movement of the elements
contrelled thereby and within the cam aroove
there are engaged three rollers 111, 112, and
118, The woller 111 is rotatably mounted
upon a shaft 114 extending across the bifur-
cated end 115 of a longitudinally extending
veciprocable cluteh shipper rod 116, The rod

5116 has a portion 117 engaging in the periph-

o e ¢
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eral groove 118 of the clutch shipper gear 49
of the main power controlling clutch. The
voller 112 is rotatably mounted upon a trans-
versely cxtending shaft 119 which extends
between the rearward ends of brackets 120
mouinted upon the rearward ends of a pair of
parallel longitudinally slidable actuating
reds 121 which are pivotally connected af
their ferward ends as at 122 to depending
arms 123 rotatably supported by means of
sleeve journal members 124 upon the shaft
77. The journal members 124 also carry for-

rdly projecting parallel arms 125 having
portions 126 engaging in the annular groove
127 of the clutch shipper gear 106. The roll-
er 118 is journaled upon a shaft 128 connect-
ing the spaced arms 129 of the clutch shipper
yoke 130 whose fork 131 operatively engages
in the annular groove 69 in the reciprocable
cutter chain driving sprocket engaging
clutch 68. From the foregoing it will be ob-
vious that the movements of the roller 111
control the connection of the main power con-
trolling clutch comprising the elements 36,41.
and 42, that the movements of the roller 112
control the connection of the clutch member
104 with the worm gear 87 and so determine
whether the cutter bar shall be free for piv-
otal movement or shall he locked or swung by
power as may be determined by the opera-
tion of the handles 83 and 832, and the posi-
tion of roller 113 determines whether or not
the cutter chain driving sprocket shall he
operatively connected to the driving gear 47.
The operation of this improved common cam
control for the clutches heretofore described
is clearly described in my conending applica-
tion, Ser. No. 109,740, filed May 17,1926 and
therefore further description herein is con .
sidered unnecessary.

In specifically “describing my improved
truck wheel propulsion mechanism it will
herein be noted that the rear end of the arma.-
ture shaft 27 has secured thereto as by a key
135 a member 136 which is splined as at 137
to a shaft 138, the front end of the shaft 138
being supported by the member 136, while
the rearward end of this shaft is journaled in
a ball bearing 139 suitably carried within the
frame section 4 as clearly shown in Figs. 5
and 11. This shaft 138 has secured thereto
at its rear end as by a key and bolt connection
140 a spur pinion 141 which meshes with a
larger spur gear 142 suitably secured to a
shaft 148 suitably journaled within the frame
section 4, the shaft 143 heing disposed paral-
lel with the shaft 138 and slightly below the
latter (see also Fig. 13). The shaft 143 has
keyed thereto, as at 144, a fast feed tyorm
145 which meshes with a worm gear 146.
Also secured to the shaft 143 between
the worm 145 and the spur gear 142 is a
spur pinion 147 which meshes with a
larger spur gear 148 secured to a shaft
149 disposed parallel with the shaft 143 and
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in the same transverse horizontal plane.
The shaft 149 has keyed thereto, as at 150, a
slow speed worm 151 which meshes with a
worm gear 152. As shown, the worm gears
146 and 152 are journaled on ball bearings 153
carried by a horizontal shaft 154 disposed
transversely of the machine and journaled at

its opposite ends in ball bearings 155 suitably -

carried within the frame section 4, the central
portion of the shaft 154 being journaled in a
ball bearing 156 carried within a retaining
member 157 suitably supported within an an-
nular boss 158 formed within the frame sec-
tion 4. As the clutch mechanisms for con-
necting the gears 146 and 152 to the shaft 154
to effect rotation of the latter at a fast or at
a slow speed are substantially identical, de-
tailed description of one will suffice for both.
The gear 146 is made hollow and carries
therein a series of clutch disks 159 which are
interleaved with a corresponding series of
clutch disks 160 carried by a clutch member
161 keyed, as at 162, (see Fig. 11) to the shaft
154. Encircling the cluteh member 161 and
axially slidable thereon is a clutch applying
member 163. Also encircling - the .clutch
members 161 and disposed at opposite ends
of the shaft 154 are clutch shipper members
164 and 165, suitable ball thrust bearings 166
being interposed between the members 163
and the members 164, 165 respectively. As
clearly shown in Fig. 13 disposed above the
shaft 154 and parallel therewith is a plural-
part actvating rod 167 slidably mounted in

s bores 168 formed within the frame section 4.

Pivotally connected adjacent the opposite
ends of the rod 167, as at 189, are clutch ship-
per yokes 170 cooperating respectively with
the clutch shipper members 164 and 165.
These clutch shipper yokes 170 are also piv-
otally: connected, as at 171, to link members
172, these link members in turn being pivot-
ally connected, as at 173, to a portion of the
machine frame. As shown, the intermediate
portion of the actuating rod 167 is trans-
versely slotted at the top and bottom thereof,
agat 174, and the bifurcated end of a pivoted
lever 175 cooperates with these slots as clearly
shown in Fig. 14. ‘The lever 175 is pivoted,

“as at 176, on the machine frame and carries
on its arm opposite from its bifurcated end.

a nut 177 which is threadedly connected to a
rotatable operating rod 178, the latter carry-
ing at its outer end an operating handle 179

. (see Fig. 1). It will thus be evident that

upon suitable manipulation of the handle 179
the rod 178 is rotated and consequently the
nut 177 is moved axially relative to the rod,
effecting swinging movement of the lever 175
and sliding the actuating rod 167 axially
thereof, swinging the ghipper yokes 170 about
their pivots 171, consequently applying the
desired friction clutch to connect either the
fast speed or the slow speed worm gear in
driving relation with the shaft 154. The

5

shaft 154 is rotated in the same direction at a
slow speed or at a fast speed at will. As
clearly shown in Figs. 11 and 13 suitably se-
cured to one end of the shaft 154 is a bevel
pinion 180 which meshes with bevel gears 181
and 182, these gears 181 and 182 rotating in
opposite directions and constituting a revers=
ing mechanism as hereinafter fully described
for driving the truck wheels and rotating the
cutter carrying head in opposite directions.
The gears 181 and 182 are each provided with
a hub portion 183 journaled on a bearing
sleeve 185 and ball bearings 185* carried by a
shaft 186, this shaft being disposed perpen-
dicular to the shaft 154 and extending longi-
tudinally -of the machine. As shown, the
shaft 186 is journaled at its opposite ends on
suitable ball bearings 187 carried within de-
tachable cover -plates 188 suitably secured
within the frame section 4. Carried within
each of the gears 181, 182 is a series of clutch
disks 189 which areinterleaved with a corre-
sponding series of clutch disks 190, respec-
tively carried by clutch members 191 keyed,

as at 192, adjacent the opposite ends of shaft -

186. ‘Encircling the hubs of the gears 181,
182 are clutch applying members 193 having
fingers, projecting through apertures formed
in their respective -gears into engagement
with the clutch . disks. - Disposed interme-
diate the clutch applying members 193 and
encircling the hubs of ‘the bevel gears is a
clutch shipper 194, suitable ball thrust: bear-
ings 195 being disposed between the clutch
shipper member 194 and each of the clutch
applying members 193. Cooperating with
the peripheral groove formed on the clutch
shipper member 194 is a clutch shipper yoke
196 pivotally connected to a nut member 1967
adjustably mounted on an actuating rod 197,
the latter being slidably mounted -within
alined bores 198 formed within the frame
section 4. The operating mechanism for the
clutch shipper yoke 196 will be subsequently
described. It will thusbe évident that when
the clutch within oneor the other of the bevel
gears 181, 182 is applied, the shaft 186 may
be rotated in one direction or the other and

also at either a fast or a slow speed under the

control of the friction clutches 159, 160-for
the worm gears 146, 152. As shown, secured
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to the forward end of the shaft 186 as by a

detachable coupling member 199 and alined
therewith is a shaft 200 which is journaled at
its forward end in a ball bearing 201 carried
within & detachable cover member 202 suit-
ably secured to the transverse frame member
7. The shaft 200 has secured thereto at its
forward end a bevel pinion 203 which meshes
with a larger bevel gear 204 rotatably mount-
ed on a horizontal shaft 205 disposed perpen-

dicular to the shaft 200 and extending trans--

versely of the machine as clearly shown in
Fig. 5. The shaft 205 is journaled at its op-
posite ends in alined ball bearings 206 suit-
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ably carried by the transverse frame member
7. Herein preferably formed integral with
the bevel gear 204 is a spur gear 207, while
preferably formed integral with the shaft
205 is a spur gear 208 and these gears 207 and
208 are adapted to be connected in driving re-
lation by means of an axially movable inter-
nal shipper gear 209. The actuating mecha-
nism for the shipper gear 209 will be subse-
quently described. Secured to the outer end
of the shaft 205 as by a screw and key con-
nection 210, is a chain sprocket 211 and this
chain sprocket is connected, as clearly shown
in Fig. 10, by an endless chain connection 212
to a chain sprocket 218. The chain sprocket
218 is secured, as by a key and screw connec-
tion 214, to a horizontal shaft 215 extending
transversely of the machine. Secured to the
end of the shaft 215 opposite from the sprock-
et 213 as by a key 216 1s a chain sprocket 217.
Connected as by a semi-permanent clutch 218
to the inner end of the chain sprocket 217 is
a sleeve member 219, this latter member in
turn being clutched, as at 220, to 2 chain
sprocket 221.  The sprocket 221 is connected
as by an endless chain conncction 222 to a
sprocket 223 keyed, as at 224, to one end of a
horizontal axle 225 disposed below and par-
allel with the shaft 215 and by which the rear
truck wheels 24 are carried. The axle 225 is
journaled at its opposite ends in suitable roll-
er bearings 226 carried within the lower end
of the supporting arm 23. The shaft 215 is
journaled at its opposite ends in suitable roll-
er bearings 227 carried within the opposite
sides of the transveise frame member 7. As
shown, the upper end of each supporting arm
23 1s rotatably mounted for swinging move-
ment on roller bearings 228 supported by the
shaft 215. In accordance with this inven-
tion the chain sprocket 217 is connected as by
an endless chain connection 229 to a chain
sprocket 230 secured as by a key and screw
connection 231 to a horizontal shaft 232, the

; latter being journaled at its inner end in a

ball bearing 233 while the outer end of this
shaft is journaled in a roller bearing 234,
these bearings being carried by the frame sec-
tion 6. Axial displacement of the shaft 232

- is prevented by means of a retaining disk 235

engaging the inner race of the ball bearing
233 and a bolt 236 extends coaxially through
the shaft 232 and is threadedly connected, as
at 2362, to the disk 235. As clearly shown in
Fig. 9 the chain sprocket 231 is connected as
by a clutch connection 237 to a sleeve member
238 supported on the shaft 232 and this mem-
ber 238 is in turn connected as by a clutch
239 to a chain sprocket 240. The chain
sprocket 240 is connected, as by an endless
chain connection 241, to a chain sprocket 249
keyed, as at 243, to the front truck axle 244,
the latter being dispesed parallel with the
axle 225 heretofore described. The axle 244
carries the front truck wheels 24 and is jour-
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naled at its opposite ends in roller bearings
245 each carried within the lower end of the
supporting arm 22. The upper end of the
arm 22 is rotatably mounted for swinging
movement on a roller bearing 246 supported
at the side thereof adjacent the sprocket 23
on the shaft 232, while the other side is sup-
ported on a roller bearing 247 supported by
a shaft 248 to be described later.

In this instance, the shipper gear 209 is
adapted to be shifted axially by means of a
shipper yoke 250 (see Figs. 10 and 20) keyed,
as at 251, to a rotatable rod 252. The ship-
per yoke 196 has threaded thereto a bifur-
cated member 251* (see Figs. 13 and 20)
which embraces a reduced portion 259
formed on the rod 252. The member 2512
and the groove 252* form the fulcrum for the
inner end of the shipper yoke. Further, the
rear end of the rod 252 has secured thereto an
arm 253 having a forked portion 254 em-
bracing a circumferentially grooved portion
255 formed on a horizontal red 256 disposed
transversely of the machine and suitably
guided thereon. Secured to the rod 256 as
shown in Figs. 1 and 17 is a handle 257. The
operator may grasp the handle 257 and slide
the rod 256 axially, swinging the arm 253 and
consequently rotating the rod 252, thereby
effecting axial movement of the shipper gear
209. It will be evident that when the gears
207 and 208 are connected by the shipper gear
209, it being understood that the shatt 200 is
rotating, the truck wheels may be driven.
Furthermore, as the shaft 200 may be rotated
in opposite directions and either at fast or
slow speeds, it is also evident that the truck
wheels may be rotated in opposite directions
at either a fast or a slow speed.

In specifically describing the improved
mechanism for bodily rotating the motor
casing and cutter carrying head to vary the
plane of the cutter bar, it will be noted that
meshing with the bevel gear 204 {see Fig. 5)
is a bevel pinion 258 secured to the rear end
of a shaft 259 alined with the shaft 200 and
journaled at its rear end in a ball bearing 260
carried by a detachable cover plate 261 suit-
ably secured to the transverse frame member
7. The forward end of the shaft 259 is con-
nected, as by a detachable coupling member
262, to the rear end of a shaft 263, the latter
being journaled at its forward end in a ball
bearing 264 carried within a detachable cover
plate 265 suitably secured to the transverse
frame member 6. As shown, the shaft 263
has secured thereto, at its forward end, a
bevel pinion 266 which meshes with a bevel
gear 267 rotatably mounted on a horizontal
shaft 268 disposed parallel with the shaft 205
heretofore described. The shaft 268 is jour-
naled at its opposite ends in alined hall bear-
ings 269 carried by the transverse frame
member 6. Herein preferably formed inte-
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gral with the bevel gear 267 is a spur gear
970, while preferably formed integral with
the shaft 268 is a spur gear 271 and these
gears are adapted to be connected in driving

relation by means of an axially movable in-~

ternal shipper gear 272. It will further be
noted that secured to the outer end of the
shaft 268 as by a key and screw connection
2783, is a chain sprocket 274 and this sprocket

is connected by means of an. endless chain-

connection 275 with a chain sprocket 276 se-
cured as by a key and screw connection 277
tothe outer end of the shaft 248. The shaft
948 is journaled in ball bearings 278 and a
roller bearing 279 carried by the transverse
frame member 6. As clearly shown in Higs.
6 and 9 the shaft 248 carries adjacent its inner
end a worm 280 which meshes with a worm
gear 281 (see also Fig. 5) secured by bolts 282
to the frame member 12 and disposed coaxial-
ly with the motor.. It will be observed that
the frame member 12 is preferably composed
of two parts to facilitate manufacture, as-
sembly and the dismantling of the machine.
The gear 272 is adapted to be shifted axially
by means of a shipper yoke 283 (see Figs. 9
and 20) keyed, as at 284, to the rotatable rod
952. The shipper yokes 250 and 288 are so
arranged that when the shipper gear 209 is
connected the shipper gear 272 is discon-
nected and vice versa. From the foregoing
description it will be evident that when the
gears 270, 271 are connected by the gear 272,
it being understood that the shaft 263 is ro-
tating, the worm gear 281 is consequently ro-

tated and the cutter bar may thus be moved.:

to operate in different planes, i.-e. a horizon-
tal plane or a vertical plane or in any desired
intermediate plane. Asshown inFigs. 16,17,
and 19 improved connections are provided to
permit the rod 256 to also control the appli-
cation of the clutches 189, 190 for alternative-
ly connecting the reverse bevel gears 181, 182
in driving relation with the shaft 186. 'This
mechanism comprises a lever 285 suitably se-
cured as by a bolt 286 to a member 287 having
adjustably mounted thereon an eccentric pin
988 which is disposed in a bore 289 formed in
a-member 290, the latter being threadedly
connected, as at 291, to one end of a link 292.
As shown in Fig. 17 the opposite end of the
link 292 is pivotally connected at 293 to a
member 294, the latter member having 2
bifurcated portion 295 connected by slot and
bolt 296, to the rod 256. Secured to the end
of the rod 256 adjacent the rod 252 as shown
in Figs. 18 and 19 is an arm 297 having its
projecting end 298 cooperating with a bitur-
cated portion 299 formed on a bell crank 300,

' the latter being pivotally mounted, as at 301,

on the machine frame. The arm 302 of the
bell crank 300 opposite from the bifurcated
portion projects within an aperture 303
formed within the rod 197 (sce also Fig. 11).

- From the foregoing, it will be evident that

[

when the operator suitably manipulates the
lever 285-and the rod 256 1s rotated, the rod
252 remains stationary, the groove 255 in the
rod 256 permitting free rotation of the latter
relative to the shipper arm 253." As the rod
256 is rotated the arm 298 causes the bell-
crank 8300 to be swung about its pivot 301
thereby effecting axial movement of the rod
197-and the desired cluteh 189, 190, control-
ling the connection of the gears 181, 182 to
the shaft 186, is applied. It will also be
noted that when the shaft 256 is moved axial-
ly to effect rotation of the rod 252 the pro-
jection 298 formed on the arm 297 merely
slides within the bifurcated portion 299 of
the bell-crank 800, thereby permitting the
rod 197 to remain stationary.

In specifically describing the improved:

mechanism for elevating and tilting the ma-
shine body, 1t will herein be noted that se-
ired-2s by a key 304 to the end of the shaft
onposite from the bevel gear 180is a bevel
nion 805 (see Hig. 11) which meshes with
gears 306 and 807, The bevel gears 306
tate in opposite divections and con-
veversing mechanism. Furthermore
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the gears 306 and 807 are each provided with
a hub portion 308 journaled on a bearing
sieave 809 and ball bearings 809% carried by 2
310, this shaft being dispoged perpen-
v to the shaft 154 and extending longi-
al o machine. As shown, the

1 carried within detachable
cover pl suitably secured within the
frame section 4. {arried within each of the
oears 306 and 307 is a series of cluteh disks
318 which is interleaved with a corresponding
eries of clutch disks 814 respectively carried
by cluteh members 315 keyed, as at 316, adja-
cent the opposite ends of the shaft 810. Tn-
circling the hubs of the gears 806, 807 are
clutch applying members 317 having fingers
projecting through apertures formed in their
respective. gears into engagement with the
end clutch disks. . Disposed intermediate the
cluteh applying members 817 and encircling
the hubs of the bevel gearsis a clutch shipper
member 318, suitable ball thrust bearings 818
being. disposed  between the clutch shipper
member 318 and each of the clutch applymg
members 817, Cooperating with the periph-

2

0

~eral groove formed con the clutch shipper

member 318 is a cluteh shipper yoke 320 piv-
otally connected to anut member 320* adjust-
ably mounted on a rod 321, the latter being
stidably mounted within alined bores 322
formed withi

on the machine frame, as at 323, (see Fig. 21)
is an operating handle 324 in the form of a
bell-crank and having one of its arms 325
projecting within' an aperture 326 formed
within the vod 821, Tt will thus be evident
that when the operator suitably manipulates
the handle 324 the rod 321 is moved axially

urnaled at its oppoesite ends on-
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in the desired direction, thereby effecting ap-
plication of the desired friction clutch and
the shaft 310 is consequently rotated in one
directicn or the other. The forward end
of the shaft 310 is connected, as bv a detach-
able coupling member 327 (see Fig. 5) to
the rear end of a screw threaded shaft 328,
this shaft 328 being journaled at its forward
end in the bearing sleeve 329 carried within
a detachable cap member 330 suitably secured
to a clutch housing 331, the latter in turn be-
ing rigdily secured to the adjacent frame
member 8. As illustrated, secured to the for-
ward end of the shaft 328 as by a key and lock
nut connection 352 is a spur gear 383 which is
adapted to be connected by means of an axi-
ally movable internal shipper gear 334 to a
spur gear 335 secured by a key and lock nut
connection 336 to the rear end of a similar
screw threaded shaft 337 alined with the
shaft 328 and this shaft 337 is journaled at
its rear end in a bearing sleeve 338 carried by
a detachable cap member 339 suitably
secured to the clutch housing 831. In-
terposed between a flange 840 formed on
cach of the shafts 328, 237 and the
hubs of each of the gears 333 and 335 is a
ball thrust bearing 341 and these bearings ab-
sorb the thrust of the shafts 328 and 837 in
either direction. The screw threaded shafts
328 and 337 are respectively threadedly con-
nected as at 342 to nut numbers 343 and
344 of rectangular cross section slidably
rmounted in suitable guide ways, these mem-
bers 343, 344 each having formed thereon at
the bottom thereof, teeth 343 which cooper-
ate with teeth 346 formed on arcuate members
347 and 348 secuved as by screws 349 to the
machine supporting arms 22 and 23, respec-
tively. Asshown in Fig. 5 the internal gear
ciutch member 334 is adapted to be shifted
axially by means of a shipper yoke 850 having
an elongated guide portion 351 slidably
mounted in a slot or guide way 852 formed
within the clutch housing 331, A screw 853
is threadediy connected to the shipper yoke
350 and projects outwardly through an elon-
gated slot 354 formed in the gear housing 331
and this screw carries thereon a resiliently

' positioned operating member 355, a spring

356 being provided for yieldably maintaining
the operating member 355 in engagement
with locking apertures in the gear housing.
From the foregoing deseription 1t will be evi-
dent that when the gears 333 and 835 are con-
nected by the gear 334, it being understood
that the shaft 310 is rotating, the screw
threaded shatts 328 and 837 are also rotated
and consequently the nut members 343 and
344 ave moved axially in their guides thereby
swinging the supporting arms 22 and 23 re-
spectively about their supporting bearings
246, 247, and 228 and the machine body is con-
sequently elevated or lowered as desired.
Furthermore, it will be noted that if the gears
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335 and 333 are disconnected the shaft 337 re-

means stationary while the shaft 828 rotates,
consequontly effecting swinging movement

f enly the rear supporting arm 28 and tilt-
ing the machine body about the front truck
axle 244, It is obvious that the arms 22 and
23 may be swung in opposite directions at
either a fast or 2 slow speed.

Axial movement of the members 843 and
344 1s limited by improved automatic stop
and clutch release mechanism which com-
prises a reciprocable rod 357 disposed paral-
lel with and above the shafts 328 and 837
as clearly shown in Figs. 9 and 10. The rod
357 has secured thereto at longitudinally
spaced points stop or abutment members 358
and 859 having depending portions project-
ing within flattened or slotted portions 360
formed on the members 343 and 344 respec-
tively. 'The ends of these slotted portions in
the members 343 and 844 are each provided
with abutments 861. The rear end of the
rod 857 is circumferentially grooved at 362
and the reduced portion of this rod is em-
braced by a bifurcated member 863 (see Fig.
13) threadedly connected as at 364 to the
shipper yoke 318 (see Fig. 11). The groove
and the member 363 form the fulerum
tor the inner end of the shipper yoke 318.
As clearly shown in Fig. 15 disposed on oppo-
site sides of a relatively stationary abutment
365 formed on the upper portion of the clutch
housing 831 and encircling the rod 857 are
coiled springs 366 and 366, respectively en-
gaging adjustable collars 8367 and 368 thread-

dly connected to the rod. These springs are
adapted to normally maintain the clutch
shipper member 318 1n its neutral or inoper-
ative position: From the foregoing it will
be evident that before the nut members 343
and 344 reach their limit of inovement in op-
posite directions the step members 358 and
359 engage one or the other of the end abut-
ments 361 formed on the members 843, 344
respectively and upon continued movement
of these nut members the rod 857 is shifted
axially and the clutch 813 and 814 connecting
one or the other of the gears 306, 307 to the
shaft 310 is automatically released, conse-
quently preventing excessive movement of
the members 343, 344. Therefore, the rota-
tion of the screw threaded shafts 398, 337 is
automatically discontinued when the ma-
chine body reaches its extreme elevated, low-
ered, or tilted positions.

To prevent inadvertent rotation of the
shaft 248 carrying the worm 280 and conse-
quently of the cutter carrying head a friction
device generally designated 369 is provided
(see Figs. 9 and 12) which comprises a plu-
rality of semi-circular plate members 370
keyed to the shaft 248 as at 371, and reacting
between these members 870 are suitable coiled
springs 372 which force the members 370 out-
wardly against the inner surface of a sleeve
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873, the latter being held in non-rotative re-
lation with respect to an annular hub portion
874 formed on the frame section 6 by means
of a radial pin 875. The frictional engage-
ment between the sleeve 873 and the members
870 retards rotation of the shaft 248 and con-
sequently the worm 280 when the clutches
controlling rotation of the shaft 248 are re-
leased, thereby preventing unintentional ro-
tation, due to vibration or other causes, of the
gear 281 at that time. A similar friction re-
tarding device generally designated 876 (see
Fig. 7) is provided for the bar swing shaft
77 and this friction device resists rotation of
the worm 86 when the bar swing controlling
clutches are released. As this frictional de-
vice 376 is clearly described in my copending
application Ser. No. 6,477 mentioned above,
further detailed description of the same.is
herein deemed unnecessary. . s

As illustrated, electric current is adapted
to be conducted to the electric driving motor:
96 through suitable conductor cables 377, 378,
379 (see Fig. 11). The cable 377 is connect-
ed to a suitable cable reel 380 journaled, as at
381, upon a bracket member 382 suitably car-
ried by the frame members 8. Suitable slip
ring connections-(not shown) are provided
between the reel and connector plugs 383, the

cables 378,379 leading respectively from these -

connector plugs through certain electrical de-
vices hereinafter described to a housing mem-
ber 884 carried on top of the transverse
frame member 7 (see Hig. 10). The wires
housed within the conductor cables 378, 379
are connected through suitable terminals 385
and wires 386 to resilient contact members
387 suitably secured to the cap member 18.
These contact members 387 slidably engage
slip rings 888 (see also Fig. 5) secured as by
serews 389 to a cylindrical member. 390, the
latter in turn being connected as by screws

" 391 to a member 392. -The member 392 sur-

60

reunds the shaft 188 and is journaled at its
opposite ends within bores 393 and. 394
formed within the frame sections 13 and 4
respectively. The forward end of the mem-
ber 392 is connected as by a semi-permanent
clutch 395 to the head member 81. It will

thus be evident that the contact rings 388

rotate hodily with the motor and current is
adapted to be supplied through these slip
rings and the sliding contacts to the motor
irrespective of the position of the motor
frame relative to the frame 4. The cable reel
380 is adapted to be rotated by power in op-
posite directions and the mechanism for. ac-
complishing this is clearly shown in Fig.
11. Secured as by = key 396 is a clutch mem-
ber 397 which is adapted to be connected to
a clutch member 398 by means of a clutch
applying member 399 to be later deseribed.

The clutch member.398 is keyed .at 400 to a’

shaft 401, the latter in turn being connected

5 through a universel joint 402 of a well known

-9

form to a shaft 403. As shown, the shaft
403 has secured thereto at its rear end a bevel
pinion 404 which meshes with a bevel gear
405 suitably secured to the reel drive shaft.
The clutch applying member 899 is adapted
to be shifted axially to effect frictional en-
gagement between the members 397 and 398
by means. of a shiftable member 406 encir-
cling the hub of the member 898. Interposed
between the member 899 and the member 406
is 2 ball thrust bearing 407. Cooperating
with. the grooved periphery of the member
406 is a shipper yoke 408 formed on one arm
of a lever 409 pivoted at 410 on a yieldable
mounting 411. The other arm of the lever
409 is provided with a bifurcated portion
412 which cooperates with the grooved pe-
riphery of a rotatable nut 413, the latter
having formed thereon a hand wheel 414

‘and is threadedly connected, as at 415, to a

staticnary threaded member 416. It will thus
be evident that when the hand wheel 414 is

rotated it moves axially -relative to the

threaded member 416, consequently swinging
the lever abouit its pivot 410 thereby causing-a
driving connection between the shaft 186 and
the shaft 401 and the reel is consequently ro-
tated. The mounting 411 is adapted to yield
upon overload. Also mounted on the rear
end of the supporting frame adjacent the reel
is a main line switch and fuse box 416, a
rheostat- 417, and a controller 418, the uses
of which ‘are well known and need not here-
in be described other than to state that the
cables 878, 379 lead into and from the same.
Tt will also be observed from Figs. 1 and 2
that, suitable sand boxes 419 and 420 are
carried by the supporting frame for supply-
ing'sand to-the track rails to lessen the pos-
sibility of slippage between the truck wheels
and the rails, especially when the -machine
is moving up a steep incline. o :
Improved braking means is also provided
for controlling rotation-of the truck wheels
and this means comprises a rotatable brake
drum 421 (see Fig. 10) connected as by a semi-
permanent clutch 422 to the chain sprocket
991 and this brake drum is supported by the
shaft 215. A similar rotatable brake drum
498 is carried on the opposite side of the lon-

gitudinal vertical center of the machine and

this drum is connected as by a semi-per-
manent clutch 424 to a collar 425 which is in
turn connected by a clatch 426 to a sleeve
member” 427, the latter in turn being con-
nected as by a clutch 428 to the chain sprocket
913. Disposed on opposite sides of each of
the brake drums 421, 423 are brake shoes 429
having secured thereto at their inner adjacent
faces- friction braking material 430. These
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brale shoes 429 are loosely supported on the -

transverse frame member 7 by means of bolts
431, there being a slight clearance between
the openings in the brake shoes and the sup-
porting bolts to permit limited movement of
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the brake shoes toward and from each other.
It is evident that when the truck wheels ro-
tate the brake drums 421, 423 simultaneously
rotate therewith. To effect frictional engage-
ment between the brake drums and the rela-
tively stationary brake shoes axially mov-
able applying members 482 are provided sur-
rounding the shaft 215 and slidable longitudi-
nally thereon. Interposed between the inner
adjacent ends of the members 432 (see also
Figs. 22 and 23) is a shipper yoke 433 piv-
otally connected, as at 434, to a member 435
secured as by a screw 436 to a horizontal rod
437 reciprocable transversely of the machine
and slidably mounted in hores 438 formed in
the machine frame. An operating lever 439
is provided pivotally mounted as at 440 on the
machine frame and the lower end of this lever
is connected as by a pin and slot connection
441 to the outer end of the rod 437. It will
thus be evident that when the lever 439 is
swung about its pivot the rod 487 is shifted
axially and the shipper yoke 433 consequent-
ly fulerums against the adjacent end surfaces
of the members 432, thereby forcing them
apart and applying the brakes. A notched
segment 442 is provided for maintaining the
lever 439 in its different adjusted positions,
a dog 443 carried by the lever cooperating
with the notches in the segment.

In the modification shown in Figs. 24 and
25 it will be observed that the driving con-
nections between the shaft 403 and the cable
reel 380 shown in the preferred form of my
invention have been slightly modified. As
clearly shown in Fig. 24, secured to the rear
end of the shaft 403 is a pulley 445 with
which a flexible endless belt or rope connec-
tion 446 cooperates, this flexible rope connec-
tion passing around guide sheaves 447 and
448 (see Fig. 25) adjustably mounted at 449
and 450 respectively on a detachable bracket
451 carried by the machine frame. The rope
passes from these guide rolls 447, 448 around
the pulley 452 suitably secured to the reel
driving shaft. The bracket 451 is adapted
to be held in different adjusted positions rela-
tive to the machine frame by means of a nut
and screw connection 458.

The general mode of operation of the
machine will now be described. Tt will be
assumed that the machine is moving for-
wardly about the mine along the trackway in
the main entry at a fast or transport speed
under the control of the friction clutch 159,
160. connecting the fast feed worm gear 146
to the shaft 154 and the clutch 189, 190 con-
necting the bevel gear 181 to the shaft 186
and when the working face of the coal is
reached, these clutches are then released. Tt
is obvious that upon application of the clutch
189, 190 connecting the bevel gear 182 to the
shaft 186 the machine may be propelled rear-
wardly at a fast speed. If an undercut is de-
sired to be made, the main power controlling
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clutch 36, 41, 42, and the bar swing control-
ling clutch 104, 105, 106 are connected and
the operator then manipulates the handle 83*
controlling the fast bar swinging friction
and the bar'is swung or slued about its pivot
at a fast speed to a point adjacent the right
hand rib, the fast feed bar swing clutch
thereafter being released. The cutter chain
controlling clutch 63, 65, 68 is thrown into
operative driving relation and the cutter
chain sprocket 58 is then actuated through
transmission means frem the motor. The
friction clutch 159, 160 for connecting the
slow speed worm 152 to the shaft 154 and
the clutch 189, 190 connecting the Level gear
181 to the shaft 186 ave applied and the
clutch 207, 208, 209 is connecied and the bar
is sumped or fed into the coal at a slow or
cutting speed, the machine moving bodily
along the trackway at that time. The worm
86 and worm gear 87 prevent rotation of the
bar swinging mechanism and lock the cutter
bar 56 in position at this time. VWhen the
sumping cut is completed, the operator
swings the lever 439, eflecting application of
the brakes 421, 423, 429, preventing rotation
of the shaft 215 and consequently rotation of
the truck wheels. The handle 83 is then ma-
nipulated and the slow speed bar swing fric-
tion clutch is applied and the bar is swung
about its pivot to effect the swinging cut at
a cutting speed, the slow bar swinging clutch
thereafter being released. The truclk wheel
brake is then released and the clutch 207, 208,
209 is connected and the clatch 189, 190 con-
necting the bevel bear 182 %o the shatt 186
is applied, reversing the rotation of this
shaft, and the cutter bar is withdrawn from
the coal at a cutting speed, the worm 86 and
the worm gear 87 maintaining the bar in
locked pesition as the machine moves bodily
rearwardly along the mine trackway. If it
is desired to make a shear or vertical cut the
clutch 270, 271, 272 is connected, causing ro-
tation of the worm 280 and worm gear 281
and the cuatter carrying head and motor cas-
ing are bodily rotated into a vertical position
within the bearings 10 and 11. The worm
280 and worm gear 281 maintain the bar ro-
‘tating mechanism in its adjusted position at
this time. The cutter bar 1s then swung up-
wardly about its pivot at a fast speed to a
point adjacent the mine roof. The cutter
bar is thereafter sumped into the coal at a
cutting speed, the machine moving bodily
along the trackway. The bar is then swung
downwardly at a cutting speed to the bottom
of the mine, and the bar is thereafter with-
drawn at a cutting speed from the cosl in a
manner substantially similar to that hereto-
fore described in regard to the horizonto!
cut. If it is desired to vary the elevation
of the cutter bar and the machine body the
clutch 833, 334, 835 is connected, the friction
clutch 818, 814 connecting the bevel gear 306
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to the shaft 810 is applied, it being under-
stood that the clutch 159, 160 connecting the
siow speed worm gear 152 to the shaft 154
is still applied, and the screw threaded shafts
398, 337 are simultaneously rotated, sliding
the nut elements 3438, 344 in their guideways
and swinging the toothed arcuate members
and consequently moving the machine body
upwardly to the desired elevation. If it is
desired to lower the machine the friction
clutch 318, 814 connecting the bevel gear 307
{0 the shaft 310 is applied and the oothed
qrcuate members. are swung in the opposite
direction consequently lowering the machine
body. If it is desired to tilt the cutter bar
the clutch 333, 334, 385 is disconnected and
upon rotation of the screw threaded shaft
328 the threaded nut 843 is moved in ibs
guideway while the nut member 343 remains
stationary, thereby causing only the rear sup-
porting arm 28 to be swung about its pivot,
thereby swinging the machine about the
front fruck axie and thus varying the angle
of the machine body relative to the horizontal
and consequently the angle of the cutter bar
relative to the mine bottom. It is obvious

“that upon application of the friction clutch
P

396, 398 the cable reel 380 may be rotated as
desired. -Other operations and advantages
of my invention will be clearly apparent to
those skilled in this art: : ’

While I have in this application specifical-
ly described one form and a modification
thereof which my invention may assume in
practice, it will be understood that this form
of the same is shown for purposes of illus-
tration and that the invention may be modi-
fied and embodied in various other forms

without departing from its spirit or the

scope of the appended claims, ,

What I claim as new and desire to secure
by Letters Patent is:— :
1. In a mining machine, supporting means,
o machine body mounted thereon and carry-
ing cutting mechanism, and means for ele-
vating said body relative to said supporting
means comprising parallel pivoted arms, and
means for swinging said arms about their
pivots comprising gear segments carried
thereby .and engaged -concentric with their
pivots, nut members having teeth cooper-
zting with sald gear segments, separate
screws. cooperating with said nut members,
and means for simultaneously rotating said
sciews for moving said nut members axially
relative thereto. ' ,

9. In a mining machine, supporting means,
a machine bedy mounted thereon car-
rying cutting mechanism and a driving
motor, and means for elevating said body
relative to said supporting means compris-
ing parallel pivoted supporting arms, and
means for swinging said arms about their
pivots comprising gear segments carried
thereby and arranged concentric with their
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pivots,: nut members having teeth cooper-
ating with ‘said gear segments, separate
screws cooperating with said nut members,
and means driven by said motor for simul-
taneously rotating said screws to effect axial
movement of ‘said nut members relative
thereto. : :

8. In a mining machine, supporting means,

& machine body mounted thereon carrying
cutting mechanism and a driving motor, and
means for elevating said body relative to said
supporting means comprising parallel piv-
oted supporting arms, and means for swing-
ing said arms about their pivots comprising
gear segments carried thereby and arranged
concentric with their pivots, nut members
having teeth cooperating with said gear seg-
ments, separate screws cooperating with said
nut members, and means driven by said
motor for simultaneously rotating both of
said screws in one or its opposite direction.

4. In a mining machine, supporting means,
a machine body mounted thereon carrying
cutting mechanism and a driving motor, and
means for elevating said body relative to said
supporting means comprising parallel piv-

“oted supporting arms, and means for swing-

ing said arms about their pivots comprising
geay segments carried thereby and arranged
concentric with their pivots, nut members
having teeth cooperating with said gear seg-
ments, separate screws cooperating with said
nut members, and mesns driven by said motor
for simultaneously” rotating both of said
serews in one or its opposite direction and at
different speeds in either direction.

5. In a mining machine, a body including
cutting mechanism, and vertically adjust-
able supporting means therefor comprising
spaced arms pivoted between their ends and
having wheels at one side of their pivots,
and means for swinging said arms about
their pivots comprising -separate shafts
mounted on said body and movably connected
to said arms at the other side of their pivots,
and means, for simultaneously adjusting said
shafts.

6. In a mining machine, a body including
cutting mechanism, and vertically adjust-
able supporting means therefor comprising
spaced arms pivoted between their ends and
having wheels at one side of their pivots,
and means for swinging said arms about
their pivots comprising separate shafts
mourited on said body and movably connected
to said arms at the other side of their pivots,
and means for simulfaneously rotating said
shafts.

7. In a mining machine, a body including
cutting mechanism, and vertically adjustable
upporting means therefor comprisingspaced
ivoted arms, wheels on said arms, and means
r swinging said arms about their pivets
comprising arcuate toothed members on said
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arms concentric with their pivots, separate
rotatable threaded shafts mounted on said
body, cooperating threaded members having
teeth in mesh with the teeth on said members,
and means for simultanccusly rotating said
shafts for effecting axial movement of said
threaded members relative thereto.

8. In a mining machine, a body including
cutting mechanism, and vertically adjust-
able supporting means therefor comprising
spaced pivoted arms, wheels on said arms,
and means for swinging said arms about their
pivots comprising arcuate toothed members
on said arms concentric. with their pivots,
a mechanical connection hetween said mem-
bers including separate rotatable threaded
shafts mounted on said body, cooperating
threaded members having teeth in mesh with
the teeth on said arcuate members, and means
for simultaneously rotating said shafts for
moving said members axially.

9. In a mining machine, a body including
cutting mechanism, and vertically adjustable
supporting means therefor comprising spaced
pivoted arms, wheels on said arms, and mean:
for swinging said arms about their pivots
comprising arcuate toothed members on said
arms concentric with their pivots, a mechan-
ical connection between said members inelud-
ing separate rotatable threaded shafts mount-
et on said body, cooperating threaded mem-
bers having tecth in mesh with said arcuate
members, and means for votating said shafis
for adjusting said threaded members axiaily.

10. In a mining machine, a body including
cutting mechanism and vertically adjustable
supporting means therefor comprising
spaced pivoted arms, wheels on said arms,
and means for swinging said arms about
their pivots comprising arcuate toothed mem-
bers on said arms concentric with their
pivots, a mechanical connection between said
members ineluding separate rotatable thread-
ed shafts mounted on said body, cooperat-
ing threaded members having teeth in mesh
with said segments, and means for rotating
said shafts for simultaneously adjusting said
members axially.

11, In a mining machine; a body including
cutting mechanism, pivoted arms on said
body carrying supporting wheels, a motor in
said body, & counter-shatt mounted on said
bedy and having a reversible driving con-
nection with said motor, a driving connee-
tion between said shaft and the wheels, arcu-
ate toothed members on said pivoted arms
concentric with their pivots, separate longitu-
dinally extending rotatable threaded shafts
meunted on said bedy, cooperating threaded
members having teeth in mesh with said gear
segiments, and means for imparting rotary
movement to said longitudinally extending
shafts by power from said counfer-shaft for
moving said members axially.

12. In a mining machine, supporting

1,785,961

means, & machine body thereon carrying cut-
ting mechanism, means for elevating said
body relative to said supporting means com-
prising coaxially arranged screw members
one of which is rotatable relative to the
other, and means for connecting said mem-
bers for simultanecus rotation.

13. In a mining machine, supporting
means, a machine body thereon carrying cut-
ting mechanism, and means for elevating said
body relative to said supporting means com-
prising parallel pivoted arms, and means
for swinging said arms about their pivots
comprising arcuate toothed members secured
to said arms concentric with their pivots,
axially movable toothed members meshing
with said arcuate toothed members, screws
cooperating with said last mentioned toothed
members, and means for simultaneously ro-
tating said screws for moving said nut mem-
Lers axially relative thereto.

14, in a mining machine, supporting
means, & machine body mounted thereon
carrying cutting mechanism, and means to
vary the angle of said machine body relative
to said cutting mechanism including parallel
piveted arms. and means for swinging said
arms about their pivots comprising arcuate
thed members carried by said arms concen-

vith their pivots, members having teeth
rating with said arcuate members, and
means for effecting axial movement of one
of said last mentioned toothed members rela-
ive to the other.

15. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, and means for rotating said
head at a relatively high cutter positioning
speed and at a relatively slow speed compris-
ing coaxial fast and slow speed worm gears,
a shaft arrvanged coaxially with said gears,
said gears and shaft arranged with their axes
parallel to o vertical plane extending trans-
¥ of the machine, and means for selec-
tively connecting said gears to said shaft,

16. In a mining machine, supporting
means, a cutter carrying head rotatably suj-
ported theveon, a motor having a casing ro-
tatable and said head, and means driven by
said motor for rotating said head comprising
coaxlal worm gears, a shaft arranged coaxial-
ly therewith, said gears and shaft arranged
with their axes parallel to a vertical plane ex-
tending transversely of the machine, and
means for selectively connecting said gears
to said shaft.

17. In a‘mining machine, supporting means,
a cuatter carrying head rotatably mounted
thereon, said head carrying for rotation
therewith a motor for actuating said cutter,
and means driven by said motor for rotating
said head relative to said supporting means
comprising a worm gear encircling the head
axis and secured to said head, a worm mesh-
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ing therewith, and means for rotating said
worm in opposite directions. , ]

18. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor for actuating said
cutter, and means driven by said motor for
rotating said head relative to said supporting
means at a relatively high cutter positioning
speed and at a relatively slow speed compris-
ing a worm gear encircling the head axis and
secured to said head, a worm meshing there-
with, and means for rotating said worm in
opposite directions and at different speeds.

19. In a mining machine, - supporting
means, a machine body mounted thereon and
carrying cutting mechanism, and means for
elevating and tilting said body relative to
said supporting means comprising parallel
pivoted arms, and means for swinging said
arms about their pivots comprising gear seg-
ments carried thereby and arranged concen-
tric with their pivots, nut members having
teeth cooperating with said gear segments,
separate screws cooperating with said nut
members, and means for simultaneously ro-
tating said screws to effect axial movement of
said nut members relative thereto.

20. In & mining machine, supporting
means, 2 machine body mounted thereon car-
rying cutting mechanism and 2 driving
motor, and means for elevating and tilting
said body relative to said supporting means
comprising parallel pivoted supporting
arms, and means for swinging said arms
about their pivots comprising gear segments
carried thereby, nut members having teeth
cooperating with said gear segments, separate
screws cooperating with said nuts, and means
driven by said motor for simultaneously ro-
tating said screws for effecting axial move-
ment of said nut members relative thereto.

91. In a mining machine, supporting
means, a machine body mounted thereon
carrying cutting mechanism and a driving
motor, and means for elevating and tilting
said body relative to said supporting means
comprising parallel pivoted supporting
means, and means for swinging said arms
about their pivols comprising gear segments
carried thereby and arranged concentrically
with their pivots, nut members having teeth
cooperating with said gear segments; sepa-
vate screws cooperating with said nuts, and
means driven by said motor for simultane-
ously rotating said screws in opposite direc-
tions to effect axial movement of said nut
members in opposite directions.

29. In a mining machine, supporting
means, & machine body mounted  thereon
carrying cuiting mechanism and a driving
motor, and means for elevating and tilting
said body relative to said supporting means
comprising parallel pivoted supporting arms,
and means for swinging said arms about
their pivots comprising gear segments carried
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thereby and arranged concentrically with
their pivots, nut members having teeth co-
operating with said gear segments, separate
screws cooperating with said nuts, and means

driven by said motor for simultaneously ro-.

tating said screws in opposite directions and

70

at different speeds to effect corresponding

axial movements of said nut members.-

23. In a mining machine, a machine body-

including cutting mechanism, and vertically
adjustable supporting means therefor com-
prising spaced arms, pivoted between their
ends and having wheels at one side of their
pivots, and means for swinging sald arms

about their pivots comprising separate alined

shafts mounted on said body and respectively

movably connected to said arms at the other

side of their pivots, and means including a
clutch for connecting said shafts for simul-
taneous adjustment.

24. In 2 mining machine, a machine body
including cutting mechanism, and verticaily
adjustable supporting means therefor com-
prising spaced arms pivoted between their
ends and having wheels at one side of their
pivots, and means for swinging sald arms
about their pivots comprising separate alined
shafts mounted on said body and respectively
movably connected to said arms at the other

-side of their pivots, and means ircluding a

clutch for connecting said shafts for simul-
taneous rotation.

925. In a mining machine, a machine body
including cutting mechanism, and vertically
adjustable supporting means therefor com-
prising spaced pivoted arms, wheels on said
arms, and means for swinging said arms
about their pivots comprising arcuate toothed
members on said arms and arranged concen-
trically with their pivots, separate alined
rotatable shafts mounted on said body and
having threaded portions, cooperating
threaded members having teeth connected to
the teeth on said members, and means includ-
ing a clutch for connecting said shafts for
simultaneous rotation. S

96. In a mining machine, a machine body
including cutting mechanism, and vertically
adjustable supporting means therefor com-
prising spaced pivoted arms, wheels on said
arms, and means for swinging said arms
about their pivots comprising arcuate toothed
members on said arms and arranged concen-
trically with their pivots, separate alined ro-
tatablé threaded shafts mounted on said body,
cooperating threaded members having teeth

_in mesh with the teeth on said arcuate mem-

bers, and means including a clutch for con-

‘necting said shafts for simultaneous rotation

for moving said threaded members axially.

97. In a mining machine, a machine body
including cutting mechanism, and vertically
adjustable supporting means therefor com-
prising spaced pivoted arms, wheels on said
arms, and means for swinging said arms

75

80

90

95

100

‘105

110

115

7120

125

130



')

14

about their pivots comprising arcuate toothed
members on said arms and arranged concen-
trically with their pivots, separate alined ro-
tatable threaded shafts’ mounted on said
body, cooperating threaded members having

“teeth in mesh with said arcuate members, and
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means for rotating said shafts for adjusting
said threaded members axially.

28. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means comprising parallel arms pivoted
on said supporting means, and means for
swinging said arms about their pivots com-
prising gear segments carried thereby and
arranged concentrically with their pivots, nut
members having teeth cooperating with said
gear segments, separate screws cooperating
with said nut members, and means for simul-
taneously rotating said screws to effect axial
movement of said nut members relative
thereto.

29. In a mining machine, supporting
means, a machine bedy mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said sapport-
ing means comprising parallel arms pivoted
on said supporting means, and means for
swinging said arms about their pivots com-
prising gear segments carried thereby and
arranged concentrically with their pivots,
nut members having teeth cooperating with
said gear segments, separate screws cooper-
ating with said nut members, and means in-
cluding a clutch for connecting said screws
for simultaneous rotation to effect axial
movement of said nut members relative
thereto.

30. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said bedy
relative to said supporting means comprising
parallel supporting arms pivoted on said sup-
porting means, and means for swinging said
arms about their pivots comprising gear seg-
ments carried thereby and arranged concen-
trically with their pivots, nut members hav-
ing teeth cooperating with said gear seg-
ments, separate screws cooperating with said
nut members, and means driven by said motor
for simultaneously rotating said screws to
effect axial movement of said nut members
relative thereto.

3l. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said body
relative to said supporting means comprising
parallel supporting arms pivoted on said sup-
porting means, and means for swinging said
arms about their pivots comprising gear seg-
ments carried thereby and arranged concen-
trically with their pivots, nut members hav-

1,785,961

ing teeth cooperating with said gear seg-
ments, separate screws cooperating with said
1t members, means including a clutch for
connecting said screws together for simulta-
neous rotation, and means driven by said
motor for simultaneously rotating said screws
to effect axial movement of said nut members
relative thereto.

82. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said body
relative to said supporting eans compris-
ing parallel supporting arms pivoted on said
supporting means, and means for swinging
sald arms about their pivots comprising gear
segments carried thereby and arranged con-
centrically with their pivots, nut members
having teeth cooperating with said gear sen-
ments, separate screws cooperating with said
nut members, and means driven by said mo-
tor for simultaneously rotating said screws
and in opposite directions to effect axisl
movement of said nut members in opposite
directions relative thereto.

33. In a mining machine, supperting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said hody
relative to said supperting means comprising
parallel supporting arms pivoted on said sup-
porting means, and means for swinging said
arms abont their pivots comprising gear seg-
ments carried thereby and arranged concen-
trically with their pivots, nut members hav-
ing teeth cooperating with said gear seg-
ments, separate screws cooperating with said
nut members, and means driven by said mo-
tor for simultaneously rotating said serews
in opposite directions and at different speeds
to effect corresponding axial movements of
said nut members.

34. In a mining machine, supporting
means, a machine body mounted thereen in-
cluding cutting mechanism and a driving mo-
tor, and means for elevating said body rela-
tive to said supporting means comprising
parallel supporting arms pivoted on said sup-
porting means, and means for swinging
arms about their pivots comprising gear seg-
ments carried thereby and arranged concen-
trically with their pivots, nut members hav-
ing teeth ccoperating with said gear sew
ments, separate alined screws ceoperating
with said nut members, means for connecting
said screws together, and means driven by
eaid motor for simultaneously rotating said
screws and in opposite directions to effect
axial movement of said nut members in oppo-
site directions relative thereto.

35. In a mining machine, supporting
means, a machine body mounted thercon in-
cluding cutting mechanism and a driving mo-
tor, and means for elevating said body rela-
tive to said supporting means comprising
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parallel supporting arms pivoted on said
supporting means, and means for swinging
sald arms about their pivots comprising gear
segments carried thereby and arranged con-
centrically with their pivots, nut members
having teeth cooperating with said gear seg-
ments, separate alined screws cooperating
with said nut membeis; means for connecting
said screws together, and means driven by
said motor for simultaneously rotating said
screws in opposite directions and at different
speeds to effect corresponding axial move-
ments of said nut members. :

36. In" a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said body
relative to said supporting means comprising
parallel supporting arms pivoted on said
supporting means, and means for swinging
said arms about their pivots comprising gear
segments carried thereby and arranged con-
centrically with their pivots, nut members
having teeth cooperating with said gear seg-
ments, separate alined screws -cooperating
with said nut members, means including a
clutch for connecting said screws together,
and means driven by said motor for simul-
taneously rotating said screws and in oppo-
site directions to effect axial movement of said
nut members in opposite directions relative
thereto. '

87. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said body
relative to said supporting means comprising
parallel: supporting arms pivoted on sald
supporting means, and means for swinging
said arms about their pivots comprising gear
segments carried thereby and arranged con-
centrically with their pivots, nut members
having teeth cooperating with said gear seg-
ments, separate alined screws cooperating
with said nut members, means including. »
clutch for connecting sald screws together,
and means driven by said motor for simulis
neously rotating said screws in opposite direc-
tions and at different speeds to effect corre-
sponding axial movements of said nut mem-
bers.

38. In a mining machine, supporting
means, a machine body mounted t}

thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means comprising parallel arms pivoted
between their ends and having wheels at one
side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the other
side of their pivots and arranged concentri-
cally with the latter, nut members having
teeth ccoperating with said gear segments,
separate screws cooperating with said nut
members, and means for simultaneously ro-
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tating said screws to effect axial movement
of said nut members relative thereto.

39. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said -body relative to said support-
ing means comprising parallel arms pivoted
between their ends and having wheels at one
side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the other
side of their pivots and arranged concen-
trically with the latter, nut members having
tecth cooperating with said gear segments,

separate screws cooperating with said nut -

members, and means for simultaneously ro-
tating said screws and in opposite directions
to effect axial movement of said nut members
in opposite directions relative thereto.

40. In o mining - machine, supporting

means, a machine body mounted therecn in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means comprising parallel arms pivoted

between their ends and having wheels at one:

side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the other
side of their pivots and arranged concen-
trically with the latter, nut members having
teeth cooperating -with said gear segments,
separate screws cooperating with said nut
memmbers, and means for simultaneously ro-
tating said screws in opposite directions and

at different speeds to effect corresponding ax- ©

ial movements of said nut members relative
thereto. ‘ :

41, In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving
motor, and means for elevating said body

‘relative to said supporting means comprising

parallel supporting arms pivoted between

their ends and having wheels at one side of

their pivots, and means for swinging said
arms about their pivots comprising gear seg-
ments carried by said arms at the other side
of their pivots and arranged concentrically
with the latter, nut members having teeth
cooperating with said gear segments, sepa-
rate screws cooperating with said nut mem-
bers, and means driven by said motor for
simultaneously rotating said screws to effect
axial movement of said nut members relative
thereto. ,

42, In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means comprising parallel arms pivoted
between their ends and having wheels at one
side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the other
side of their pivots and arranged concentrical-
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ly with the latter, nut members having teeth
cooperating with said gear segments, sepa-
rate screws cooperatmfr with csaid nut mem-
bers, means for connecting said screws to-
gether, and means for snnult‘meouq by rotat-
ing said screws to effect axial mevement of
said nut members relatwe t-hereto.

43. In a mining machine, supporting
means, a achine bod mounted thereon in-
(ﬂvmnﬂ cutting mechanism, and mesns fer
elevating said nod » relative to said support-
ing means comprising parallel arms piveted

setween their ends a: 1d having wheels at one
side of their pivots, and means for swinging
said arms about their pivots comprlsxno gear
segiments carried by said arms at the ot her side
of their pivots and arranged concentrically
with the latter, nut members having teeth co-
operating with said gear segments, separate
screws cooperating with said nut members,
means including a clutch for connecting said
screws together, and means for simul-
taneously rotating sald screws to effect axial

movement of said nut members relative
thereto.
44. In a mining machine, supporting

means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevatmw said bodv relative to said support-
ing means comprising parallel arms pivoted
between their ends and having whee Is at one
side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the “other
side of their pivots and arranged concentri-
cally with the latter, nut members having
teeth cooperating with said gear semnents,

eparate screws ccoperating With said nut
mombers, means 1Pcludmcr a clutch for con-
necting said screws Looeuher. and means for
sunult‘lmox’sly rotauno said screws in op-
posite directions to effect axial movement of
said nut members in opposite directions rela-
tive thereto.

45. In a mining machine, supporting
means, a machine bOfly mounted thereon in-
cluding cntting mechanism, and means for
olevatmo said bodv relative to said support-
ing means comprising parallel arms pivoted
Letieen their ends and ha aving wheels at one
side of their pivots, and means for swinging
said arms about their pivots comprising gear
segments carried by said arms at the other
side of their pivots and arranged concen-
trically with the latter, nut mem bers having
teeth cooperating with said gear ooomentq
separate screws cooremtmg Wlth said nut
members, means including a clutch for con-
necting said serews together, and means for
simulta weously 1'o’mt1“10 said screws in op-
posite directions and at different speeds to
eflect corresponding axial movements of said
nut members relative thereto.

46. In o mining machine, supporting
means, a machine body mounted thereon in-
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ciuding cutting meclnmsm and a driving
motor, and means for elevating said body
relative to said supporting means compris
ing pqrﬂllel supporting arms pivoted 1‘03\\'%11
ihe*r ends and hftvmw Wh(‘el,, at one side of
their pivots, and means for swinging said

rms about their pivots Compr,snm gear seg-
ments carried by said arms at the other side
of their pivots and arranged concentrically
with the hbte" nut members ha aving teeth co-
cperating w ith said gear segments, separate
screws cooperating with said nut membe‘”
and means driven by said motor for simult a-
neously rotating said screws to effect axial
movement of sald nut members relative
thereto.

47. In a mining machine, supporting
means, 2 machine body mounted thereon in-
cluding cutting mechanism and a driving
moter, and means for elevating said bOfly

relative to said supporting means compris-
ing parallel supporting arms pivoted he-
tween their ends and h‘wm@ wheels at one
side of their p1vot%. and means for swinging

said arms about their pivots comprising gear
segments carried by said arms at the other

“side of their pivots and arranged concentri-

cally with the latter, nut members having
teeth cooperating Wlth said gear seomen’fq
separate screws cooperatm«r With said nut
member rs, and means driven by said motor
for simultaneously rotating said screws and
at different speeds to effect axial movement
of said nut members relative thereto at dif-
ferent speeds.

48. In a wmining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
e‘evatm(r said bodv relative to said support-
ing means comprising parallel pivoted arms,
and means for swinging said arms about
their pivots comprising gear segments car-
rvied thereby and arra noed concentucally
with their pivots, nut members having teeth
cooperating with said gear segments, sepa-

rate serews cooperating w1th s'ud nnt mem-
bers, and means for rotating said screws at
different speeds to effect ax xial movement of
sald nut members relative thereto compris-
ing fast and slow speed gearing, a shaft ar-
ranged coaxially therew 1Lh, and means for
Sdectwelv connecting said gearing to said
shaft.

49. In a mining machine, supporting
means, a machine bodv mounted thereon in-
c]udm(y cutting mechanism and a (h’]Van
motor, and means for elevating said orlv
relative to said supporting means compris-
ing parallel pivoted supporting arms, and
means for swinging said arms about their
pivots comprising gear segments carvied
thereby and ‘Ll‘l‘{ln“ed concentrica ally with
their pivots, nut memihers having teeth co-
operating with said gear qe(rments separate
serews cooperating With said nut memben,.
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and means driven by said motor for rotat-
ing said screws at different speeds to effect
axial movement of said nut members rela-
tive thereto at different speeds including fast
and slow speed gearing, a shaft coaxial there-
with, and means for selectively. conuecting
said gearing to said shaft. -

50.In a mining ‘machine, supporting
means, a machine body meunted thereon in-
cluding cutting -mechanism, -and means for
elevating and tilting said body relative to
said supporting means comprising paral-
lel arms pivoted between tlieir ends and
having wheels at one side of their pivots,
and means for swinging said: arms about
their' pivots comprising gear segiments car-
ried by said.arms at the other side of their

pivots and arranged concentrically with the

latter, nut members having teeth cooperat-
ing with said gear segments, separate screws
cooperating with sald nut members; and
means for rotating said screws to effect
simultaneous: axial movement of said-nut
members relative thereto. ' ,
51. In a mining machine, supporting
means, & machine body mounted thereon in-
cluding cutting mechanism and a driving mo-
tor, and means for elevating and tilting said
body. relative to said supporting means com-
prising parallel supporting arms pivoted be-
tween their ends and having wheels: at one
side of their pivots, and means for swinging
sid arms about their pivots comprising gear
segments carried by said arms.at the other
side of their pivots and arranged concentri-
cally with the latter, nut members having

£

teeth cooperating with said gear segments,

separate screws cooperating with:said nut

members, and means driven by said motor for
rotating said screws to effect axial movement
of said nut members relative thereto. -

52. Tn a mining machine, supporting
nieans, a machine body mounted thereon in-
cluding cutting mechanism and a driving mo-

. tor, and means for elevating and tilting said

body relative to said supporting means com-
prising parallel supporting arms pivoted be-
tween their ends and having wheels at one side
of their pivots, and means for swinging said
arins about their pivots comprising gear seg-
ments carried by said arms at the other side
of their pivots and arranged concentrically
with the latter, nut members having' teeth
cconerating with said gear segments, sepa-

5 rate screws cooperating with said nut mem-
bers, and means driven by said-motor for ro- -
tating said screws in opposite. directions to

effect, axial movement of said nut members
ative thereto'in opposite directions. -

rvel

53. In o ‘mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving

motor, and means for elevating and tilting

said body relative to said supporting means
comprising parallel supporting arms pivoted

1
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between their ends and having wheels' at
one side of their pivots; and means for swing-
ing said arms about their pivots comprising
gear segments carried by said arms at the
other side of their pivots and arranged con-
centrically with the latter, nut members hav-
ing ‘teeth cooperating with said gear seg-
mients, separate screws cooperating with said
nut members, and means driven by said motor
for Totating said serews in .opposite direc-
tions and at different speeds to effect axial
movement of said nut members  relative
thereto. R

54, Tn a mining machine, supporting
means, a machine body mounted thereon in
cluding cutting mechanism, and means for
clevating said body relative to said support-
ing means comprising parallel pivoted arms.
and means for swinging said arms about

e

~their pivots comprising gear segments car-

ried thereby and arranged -concentrically
with their pivots, nut members having teeth
cooperating with' said gear segments, sepa-

rate screws cooperating with said nut mem-’

bers, and means for rotating said screws to
effect axial movement of said nut members
relative thereto 'including coaxial worm
gears, a shaft arranged coaxial therewith, and
means for alternatively connecting said gears
to said shaft. o :
55:-In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving mo-
tor, and means for elevating said body rela-
tive to said ‘supporting means comprising
parallel pivoted supporting arms, and means
for swinging said arms about their pivots
comprising gear- segments carrigd thereby
and arranged concentrically with their piv-

‘ots. nut members having teeth cooperating

with said gear segments, separate screws co-
operating with said nut members, and means
driven by said motor for rotating said screws
to effect axial movement of said nut members
relative thereto including coaxial worm gears.
a shaft arranged coaxially therewith, and
means for alternatively connécting said gears
to said shaft. . o L o

56. Tn' a mining machine,  supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating and tilting said body relative to said
siupporting means comprising pivoted sup-
porting arms, and means for swinging said
arms about their pivets comprising arcuate
toothed members carried théreby: and ar-
ranged concentrically with their pivots,
threaded nut members having teeth meshing

“with the teeth of said arcuate members; sepa-
Trate screws cooperating with said nut mem-
bers, means for votating one of said screws

velative to the otherto effect axial movement

of one of said nut members, and means for
connecting said serews for simultaneous rota-
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tion to effect simultaneous axial movement
of said nut members.

57. In a 1nining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
Ing means comprising pivoted supporting
arms, and means for swinging said arms
about their pivots comprising toothed mem-
bers carried thereby and arranged concentri-
cally with their pivots, relatively movable
separate axially movable toothed members
cooperating with said members, and means
for effecting movement of said toothed mem-
bers.

58. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
tilting said body relative to said supporting
means comprising pivoted supporting arms,
and means for swinging said arms about their
pivots comprising toothed members carried
thereby and arranged concentrically with
their pivots, separate axially movable toothed
members cooperating with said members, and
means for moving one of said last mentioned
members axially relative to the other.

59. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means comprising pivoted supporting
arms, and means for swinging said arms
about their pivots comprising toothed mem-
bers carried thereby and arranged concentri-
cally with their pivots, separate axially mov-
able toothed members cooperating with said
members, and means for separately or simul-
taneously axially moving said last mentioned
members.

60. In a mining machine, supporting
means, 4 machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means including separate nut members
slidable in guideways, separate screws co-
operating with said nut members, and means
for rotating said screws to effect sliding
movement of said nut members relative
thereto.

61. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
elevating said body relative to said support-
ing means including separate nut members
shdable in guideways, separate screws co-
operating with said nut members, means for
connecting said screws for simultaneous rota-
tion, and means for effecting rotation of sajd
SCrews. ) ,

62. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism and a driving mo-
tor, and means for elevating said body rela-
tive to said supporting means including sep-
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arate nut members slidable in guideways, sep-
arate screws cooperating with said nut mem-
bers, and means driven by said motor for
simultaneously rotating said screws to effect
axial movement of said nut members relative
thereto.

63. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, means for rotating said
head relative to said supporting means, and
means for elevating said head relative to said
supporting means, said rotating means and
said elevating means including a common
Pplural speed mechanism and a common trans-
verse shaft driven thereby.

64. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted  thereon, means for rotating said
head relative to said supporting means, and
means for elevating said head reiative to said
supporting means, said rotating means and
said elevating means including a common
plural speed mechanism and a common trans-
verse shaft driven thereby, and means for
selectively connecting said head rotating and
elevating means in driving relation with said
shaft.

65. In a_ mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor having a casing
secured to said head and rotatable therewith,
and feeding mechanism for the machine for
propelling the latter at different speeds in-
cluding a casing substantially bisected by a
vertical plane including the axis of head rota.
tion and housing plural speed transmission
gearing and relative to which said head and
motor casing are rotatable.

66. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, means for elevating said
head relative to said supporting means, and
mechanism for rotating said head, said ele-
vating means and said rotating mechanism
including parallel shafts extending longitu-
dinally of the machine and a common trans-
verse shaft connected to and driving both of
said parallel shafts.

67. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor having a casing se-
cured to said head and rotatable therewith,
means for elevating said head relative to said
supporting means, and mechanism for rotat-
ing said head, said elevating means and said
rotating mechanism including parallel shafts
extending longitudinally of the machine, a
common transverse shaft connected to and
driving both of said parallel shafts, and driv-
ing connections between said motor and said
transverse shaft.

68. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor having a casing
secured to said head and rotatable therewith,
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means for elevating said head relative to said
supporting means, and mechanism for rotat-
ing said head, said elevating means and said
rotating mechanism including parallel shaits
extending longitudinally of the machine, a
common - transverse shaft connected thereto,
and driving connections between said motor
and said transverse shaft . including selec-
tively operable fast and slow speed gearing.

69. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, means for rotating said
head including a controlling clatch, and
means always automatically operative for re-
sisting rotation of said head when said clutch
is released. : ,

70. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereen, means for rotating said
head including a controlling clutch, and
means always automatically operative includ-
ing a frictional device for resisting rotation
of said head when said clutch is released.

71.'In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, means for rotating said
head including a transverse shaft and a clutch
controlling rotation thereof, and means al-
ways automatically operative for resisting
rotation of said shaft when said clutch is re-
leased. ;

72.In a mining ‘machine, supporting
means, a. cutter carrying head rotatably
mounted thereon, means for rotating said
head including a transverse shaft and a clutch
controlling rotation’ thereof, and means al-
ways automatically .operative including a
frictional device for resisting rotation of said
shaft when said clutch is released. ‘

73. In - a .mining - machine, supporting
means, a cutter carrying head rotatably
mounted thereon, means for rotating said
head including a worm gear secured thereto,
a worm meshing therewith, a rotatable shaft
to which said worm in sscured, and a clutch
for controlling rotation of said shaft, and
means always automatically operative for re-
sisting rotation of said worm when said
clutch is released. Co S

74. In a mining machine; supporting
means, a cutter ~carrying head rotatably
mounted thereon, means for rotating said
head including a worm gear secured thereto,
& worm meshing therewith, a rotatable shaft
to which said worm is secured, and a clutch
for controlling rotation of said shaft, and
means including a frictional device engaging
said shaft always automatically operative for
resisting rotation of said worm when said
clutch is released. . .

75. In a mining machine, supporting
means, a machine body thereon including cut-
ting mechanism, means for elevating said
body relative to said supporting means in-
cluding a controlling clutch, and means for

19

automatically releasing said clutch when the
machine reaches its extreme elevated position.

76. In a mining machine, supporting
means, a machine body thereon including cut-
ting mechanism, means for elevating said

‘body relative to said supporting means in- -

cluding controlling: clutches, and means for
automatically releasing said clutches when
the machine reaches its extreme elevated or
lowered positions.

77. In a mining machine, supporting
means, a‘machine body thereon including cut-
ting mechanism, means for tilting said body
relative to said supporting means including a
controlling clutch, and means for automati-
cally releasing said clutch when the machine
reaches its extreme tilted position.

78. In' a mining -machine, supporting
means, a machine body mounted thereon in-

cluding cutting mechanism, means for ad-.

justing said body relative to said supporting
means, and means for automatically stop-
ping said adjusting means when the body
reachés its extreme limit of adjustment.

79. In a- mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, means for tilting
said body relative to said supporting means,
and means for automatically stopping said
tilting means when said body reaches its ex-
treme tilted position. -

80. In a mining machine, supporting
means, 2 machine body thereon including cut-
ting mechanism, means for elevating said
body relative to said supporting means

Adncludine - serews and - cooperating - axially
o I D .

movable nuts, and means engageable with one

of said nuts for automatically stopping said

elevating means-when said body reaches its
xtreme limits of adjustmient.

81. In ~a. mining machine, supporting
means, a machine body thereon including cut-
ting  mechanism, means for elevating said
body relative to said supporting means in-
cluding an element movable during elevation

‘of said body, and means engageable with said

element for automatically stopping said ele:

vabing means when said body reaches its ex- .

treme limit of adjustment. ,

82. In“"a mining machine, supporting
means, a machine body thereon including cut-
ting mechanism, means for tilting said body
relative to said supporting means inc¢luding
ati- element movable during tilting -of said
body, and means cooperating with said ele-

ment for automatically stopping said tilting

means when said body reaches its extreme
limit of adjustment. e e

83. In a mining machine, supporting
means, 2 machine body thereon inchuding cut-
ting mechanism, means for elevating said
body relative to said supporting means in-
cluding an element movable during elevation
of said body, and means engageable with said
element for automatically stopping said ele-
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vating means when said body reaches its ex-
treme limit of adjustment, said means includ-
ing a reciprocable rod and a stop member se-
cured thereto.

64. In a mining machine, supporting

means, a machine body thereon including cut-

ting mechanism, means for elevating said

body relative to said supporting means in-
cluding an efement movable during elevation
of said bedy, and means engageable with said
element for automatically stopping said ele-
vating means when said body reaches its ex-
treme limit of adjustment, said means in-
cluding a reciprocable rod and a stop mem-
ber secured thereto and means for normal-
ly maintaining said rod in its inoperative
position.

85. In a mining machine, supporting
means, a machine body thereon including
cutting mechanism, means for adjusting said
body relative to said supporting means in-
cluding an element movable during adjust-
ment of said body and a controlling clutch,
and means engageable with said element for
automatically releasing said clutch when said
body reaches its extreme limit of adjustment.

86. In a mining machine, supporting
means, a machine body thereon including
cutting mechanism, means for adjusting said
body relative to said supporting means in-
cluding an element movable during adjust-
ment of said body and a controlling clutch,
and means engageable with said element for
automatically releasing said clutch when said
body reaches its extreme limit of adjustment
and including means for normally maintain-
ing said clutch in its inoperative position.

§7. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor having a casing
secured to and rotatable with said head, a
relatively stationary frame substantially bi-
sected by a vertical plane including the axis
of head rotation and housing transmission
mechanism, driving connections between said
motor and said transmission mechanism, and
mechanism driven through said transmission
mechanism for rotating said head and motor
casing,

88. In a mining machine, supporting
means, a machine body mounted thereon in-
cluding cutting mechanism, and means for
adjusting said body relative to said support-
ing means including alined screws, clutch
members secured to said screws at the ad-
jacent ends thereof, a sliding clutch member
for either connecting or discennecting said
clutch members at will, and means for eflect-
ing votation of said screws together or one
independently of the other.

89. In a mining machine, supporting
means, & machine body mounted thereon in-
cluding cutting mechanism, and means for
adjusting said body relative to said support-
ing means including alined screws, clutch
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members secured to said serews at the adja-
cent ends therecf, a sliding clutch member
for either connecting or disconnecting said
clutch members at will, and means for rotat-
ing said screws.

90. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, an electric motor having a
casing secured to and rotatable with said
head, driving connections between said motor
and head for rotating the latter, said connec-
tions including a relatively stationary frame
housing transmission gearing, and electrical
connections between said frame and said ro-
tatable motor casing.

91. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, an electric motor having a
casing secured to and rotatable with said
head, driving connections between said motor
and head for rotating the latter, said connec-
tions including a relatively stationary frame
housing transmission gearing, and electrical
connections between said frame and said
rotatable motor casing including slip rings
rotatable with said casing and cooperating
resilient contacts carried by said frame.

92. In a mining machine, a wheeled sup-
port, a cutter carrying head rotatably mount-
ed thereon and having a pivoted cutter bar,
a motor, means for rotating said head to vary
the position of said bar to enable the latter to
cut in different horizontal planes and in ver-
tical planes, means for driving the wheels of
said support, and means for only alternative-
ly connecting said head rotating means and
said wheel driving means to said motor, one
of said first and second mentioned means
being disconnected from said motor while the
other is connected to said motor.

93. In a mining machine, a wheeled sup-
port, a cutter carrying head rotatably mount-
ed thereon and having a pivoted cutter bar,
a motor having a casing secured to and ro-
tatable with said head, means for rotating
said head to vary the position of said bar to
enable the latter to cut in different horizontal
planes and in vertical planes, means for driv-
ing the wheels of said support, and means
for only alternatively connecting said head
rotating means and said wheel driving means
to said motor.

94. Ina mining machine, an electric motor,
means for conducting electrical cnergy to
said motor including a cable reel, and driv-
ing connections between said motor and said
reel including a reversing mechanism for
changing the direction of rotation of said
reel without reversing said motor, and a
clutch between said reversing mechanism and
said reel.

95. Ina mining machine, an electric motor,
means for conducting electrical energy to
said motor including a cable reel, and driv-
ing connections between said motor and reel
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including fast and slow speed gearing, and a
clutch between said gearing and said reel.
96. In a mining machine, an electric motor,
means for conducting electrical energy-to
said motor including a cable reel, and driv-

ing connections between said motor and reel

including coaxial fast and slow speed worm
gears, a shait coaxzial therewith, said gears
and shafts arranged with their axes pavallel
to a vertical plane extending transversely
of the machine and means for alternatively
connecting said gears to said shaft.

97.In a mining machine, supporting means,
a machine body thereon including cutting
mechanism, and meauns for elevating said
body relative to said supporting means in-
cluding separate screws, means for rotating
said screws in opposite directions including
a reversing mechanism coaxial with said
Screws. . .

98. In a mining machine, supporting means,

a machine body thereon including cutting

mechanism, and means for elevating said
body relative to sald supporting means in-
cluding separate screws, means for connect-
ing said screws together, and means for ro-
tating both of said screws in one or its op-
posite direction including a reversing mech-
anism coaxial with said screws.

99. In a mining machine, supporting means,
a machine body thercon including cutting
mechanism, and means for elevating and tilt-
ing said body relative to said supporting
means including separate screws, means for
rotating both of said screws in one or its op-
posite direction including a reversing mech-
anism coaxial with said screws.

100. In a mining machine, supporting
means, a machine body thereon including
cutting mechanism, and means for elevating
and tilting said body relative to sald sup-
porting means including separate screws,
means Tor connecting said screws together,
and means for rotating both of said screws
in one or its opposite direction including a
mechanism. coaxial ~with -said

Crews.

i01. In a mining machine, supporting

means, a cutter carrying head rotatably

mounted thereon, a motor having a casing se-
cured to and rotatable with said head, and
means driven by said mo$or for rotating said
head in opposite directions relative to said

‘supporting means including a shaft arranged

paraliel with the axis of rotation of said head
and operatively connected to said head.at a
point in advance of said motor and a revers-
ing mechanism coaxial with said shaft.

102. In a mining machine, a. wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal azis including
o motor and cutting mechanism driven there-
by, and means driven by said motor for driv-
ing the wheels of said support in opposite
directions including a shaft extending lon-

21

-gitudinally of the machine and connected at

its forward end to drive the support wheels,
and a reversing mechanism disposed coaxial-

1y with said shaft.

103. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal axis including
a motor and cufting mechanism and driven
thereby, and means driven by said motor for
driving the wheels' of ‘said support in-op-
posite directions including a shaft extending
transversely of the machine, a shaft extend-
ing longitudinally of the machine and con-
nected to said shaft, said longitudinally ex-
tending shaft being connected at its forward
end to drive the support wheels and a re-
versing mechanism arranged coaxially with
one of said shafts." )

104. In a mining machine, a wheeled sup-
port, “a machine body rotatably mounted
theréon about a longitudinal axis including
a motor and cutting mechanism driven there-
by, and means driven by said motor for driv-
ing the wheels of said support in opposite

- directions including a shaft extending trans-

versely of the machine, a shaft extending
longitudinally of the machine and connected
to said shaft, said longitudinally extending
shaft being connected at its forward end to
drive the support wheels, and a reversing
mechanism arranged coaxially with said
longitudinally extending shaft.

105. In a mining machine, supporting
means, a cutter carrying head rotatably
mounted thereon, a motor having a.casing
secured to said head and rotatable therewith,
and mechanism driven by said motor for ro-
tating said head and for feeding the machine
at different speeds including a casing sub-
stantially bisected by a vertical plane in-
cluding the axis of the head and housing
plural speed transmission gearing and rela-

_tive to which said head and motor casing are

rotatable.

106. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal axis including
a motor and cutting mechanism driven there-
by, means driven by said motor for driving
the wheels of said support in opposite direc-
tions including a shaft and a reversing mecha-
nism disposed coaxially with said shaft, and
means driven by said shaft for effecting ro-
tation of said body relative to said support,
the connections between said shaft and said
wheel driving and body rotating means ly-
ing at the same end of said reversing mecha-
nism. : _

-107. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal axis including a
motor and cutting mechanism' driven there-
by, means driven by said motor for driving
the wheels of said support in opposite direc-
tions including a shaft extending longitu-
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dinally of the machine and connected at its
forward end to drive the support wheels, and

.a reversing mechanism disposed coaxially

with said shaft, mechanism driven by said
shaft for effecting rotation of said body rela-
tive to said support.

108. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal axis including a
motor and cutting mechanism driven thereby,
means driven by said motor for driving the
wheels of said support in opposite directions
including a shaft extending transversely of
the machine, a shaft extending longitudinal-
ly of the machine and connected to said shaft,
sald longitudinally extending shaft being
connected at its forward end to drive the sup-
port wheels, and reversing mechanism ar-
ranged coaxially with one of said shafts, and
mechanism driven by said longitudinal shaft
for effecting rotation of said body relative
to said support. '

109. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon about a longitudinal axis including
a motor and cutting mechanism driven there-
by, means driven by said motor for driving
the wheels of said support in opposite direc-
tions including a shaft extending transverse-
ly of the machine, a shaft extending longitu-
dina'ly of the machine and connected to said
shaft, and a reversing mechanism arranged
coaxially with said longitudinally extending
shaft, and mechanism driven by said longi-
tudinally extending shaft for effecting rota-
tion of said body relative to said support,
said wheel driving means and said body ro-
tating mechanism being driven from the same
end of said longitudinally extending shaft.

110. In 2 mining machine, a wheeled sup-
port, a cutter carrying head rotatably mount-
ed thercon, a motor, and means driven by
said motor for rotating said head at differ-
ent speeds comprising a relatively high cut-
ter positioning speed and a relatively slow
speed including coaxial fast and slow speed
worm gears rotating on transversely extend-
ing axes and selectively operable to effect ro-
tation of said head.

111. In a mining machine, a wheeled sup-
port, a cutter carrying head rotatably
mounted thereon, a motor, and means driven
by said motor for rotating said head at dif-
ferent speeds and for driving the wheels of
said support including selectively operative
coaxial fast and slow speed worm gears ro-
tating on transversely extending axes.

112. In a mining machine, a wheeled sup-
port, a cutter carrying head rotatably
mounted thereon, a motor, and means driven
by said motor for rotating said head at dif-
ferent speeds including selectively operative
coaxial fast and slow speed worm gears
rotating on transversely extending axes, and
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a manually controllable friction clutch for

controlliftg rotation of each of said gears.

113. In a mining machine, a wheeled sup-
port, a cutter carrying head rotatably
mounted thereon, a motor, and means driven
by said motor for rotating said head at dif-
ferent speeds and for driving the wheels of
said support including selectively operative
coaxial fast and slow spead worm gears
rotating on transversely extending axes, and
a manually controllable friction clutch con-
trolling retation of each of said gears.

114. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon, a cutter carrying head carvied by
said bedy, a motor in said body, and mecha-
nisms driven by said motor for elevating and
tilting said hody, for votating said body,
and for driving the wheels of seid support.

115. In a mining machine, & wheeled sUP-
port, a machine body rotatably mounted
thereon, a cutter carrying head carried by
said body, a motor in said hody, and mecha-
nisms driven by said motor for elevating and
tilting said body, for rotating said body, and
for driving the wheels of said support in-
cluding common transmission mechanizm
operatively connected to the roar end of said
motor.

116. In a mining machine, a wheeled sup-
port, a machine body rotatably mounted
thereon, a cutter carrying head carried hy
said body, a motor in said kody, and mecha-
nisms driven by said motor for elevating
and tilting said body, for rotating said hody,
and for driving the wheels of said suppoit
including selectively operative couxial fa:
and slow speed worm gears through which
all of said mechanisms are driven.

117. In a mining machine, a wheeled SUP-
port, a machine body rotatably mounted
thereon about a longitudinal axis, a enttor
carrying head carried on said body, a moter
in said body having its power chaft extend-
ing longitudinally of the machine. mecha-
nism driven from the forward end of caid
motor for actuating said cutter, and mecha-
nism driven from the rear end of said motos
for elevating and tilting said hody, for rotat-
ing said head, and for driving the wheels of
said truck.

118. In a mining machine. a wheeled sup-
port, a motor carried thereby, driving con-
nections between said motor and the wheels
of said support, and means for braking the
wheels of said support including a plural-
ity of braking devices, oppositely movahle
operating members therefer, and 'a common
actuating element for said operating members
to effect simultaneous movement of the latter.

119. In a mining machine, a wheeled sup-
port, a motor carried thereby, driving con-
nections between said motor and the wheels
of said support including a transmission
shaft, and means for braking the wheels of
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said support including rotatable braking

members secured to said shaft, braking men-
bers cooperating therewith, cppositely mov-
able operating elements for said brak
members arranged coaxially with said shaft,
and a common operating element. for effect-
ing simultanecus opposite movement of said
operating members.

120. In a mining machine; a wheeled sup-
port, a body thereon carrying a motor and a
rotatable cutter carrying head, mechanism
driven by said motor for effecting rotation of
said head including a controlling  clutch,
mechanism driven by said motor for driving
the wheels of said support including a con-
trolling clutch, a reversing mechanism for
controlling the direction of rotation of said
head and for reversing the drive of said truck
wheels including reversing clutches, and con-
trolling means for said clutches including a
clutch actuating rod, means for sliding said
rod in opposite directions to alternatively
connect said two first mentioned clutches, and
means for rotating said rod in opposite direc-
tions io alternatively apply sald reversing
clutches. - : '

121. Tn a mining machine, & wheeled sup-
port, cutting mechanism thereon including a
motor and a rotatable-cutter carrying head,
mechanism driven by said motor for effecting
rotation of said head including a controlling
chitch, mechanism driven by said motor- for
driving the wheels of gaid truck, and revers-

ing mechanism including friction clutches-

for reversing the direction of rotation of said
head and for reversing the drive of said truck
wheels, and controlling means including a ro-
tatable and axially movable actuating rod,
said-rod being slidable in opposite directions
to.alternatively connect said-two first men-

tioned clutches and rotatable in opposite di-:

rections to alternatively apply said reversing

friction clutches. o
122. In a mining apparatus, a body carry-

ing a motor and a cutter carrying head ro-

tatable about a substantially horizontal axis

extending longitudinally of the apparatus,
mechanism driven by said motor for actu-
ating said cutter and for rotating said head
about its axis, adjustable wheeled supporting
means for said body driven by said motor
for elevating and tilting said body, and
mechanism driven by said motor for driv-
ing the wheels of said supporting means.
.123..In a mining apparatus, a body rotat-
able about a substantially horizontal axis
extending longitudinally of the apparatus,
and carrying a motor and a cutter carrying
head, mechanism driven by said motor for ac-
tuating said cutter and for rotating said body
about its axis, adjustable wheeled supporting
means driven by said motor for elevating and
tilting said body, and means driven by said
motor for driving the wheels of said support.

-124. In a mining machine, a motor, a cable
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reel, and driving mechanism between said
notor and reel including a friction clutch,
and operating means for said clutch includ-

ing a pivoted lever, a yieldable pivotal mount-

ing for said lever, and means for swinging
said lever about its pivot to apply or release
said clutch, said pivotal mounting for. said
lever being adapted to yield upon overload
of said clutch. ‘

125. In a mining machine, a motor, a cable
reel, and driving mechanism between said
motor and reel mcluding a friction clutch,
and operating means for said clutch includ-

ing a pivoted lever,a yieldable pivotal mount- -

ing for said lever, and. manually operable
screw and nut means for swinging said lever

about its pivot toapply or release-said cluteh,

said pivotzl mounting for said lever. being

adaptedto yield upon overload of said clutch.-

126. In a mining apparatus, a machine
body rotatable about a substantially horizon-
tal axis extending longitudinally of the appa-
ratus, adjustable front and rear wheeled sup-

ports for said body on which the latter is ro- .
tatably mounted, a motor carried by said

body, cutting mechanism carried by said body
including a pivoted cutter bar, mechanism
driven by said motor for actuating said cut-

ting mechanism and for swinging said bar-

about its pivot, mechanism driven by said
motor for simultaneously adjusting said sup-
ports to vary the elevation of said body and
for adjusting one of said supports independ-
ently of the other to tilt said body about a
substantially transverse axis, and nmechanism
driven by said motor for driving the wheels
of said supports.

127. In a mining apparatus, a machine
body rotatable about a substantially hori-
zontal axis extending longitudinally of the

‘apparatus, adjustable front and rear wheeled

supports for said body on which the latter is
rotatably mounted, a motor carried by said
body, cutting mechanism carried by said body
including a pivoted cutter bar, mechanism
driven by said motor for actuating said cut-
ting mechanism and for swinging said bar
about its pivot, mechanism driven by said
motor for simultanecusly adjusting said sup-
ports to vary the elevation of said body and
for adjusting one of said supports independ-
ently of the other to tilt said body about a
substantially transverse axis, and mechanism

-driven by said motor for driving the wheels

of said supports irrespective of the elevation
and angle of said body relative to said sup-
ports. : ’

128. In a mining machine, wheeled sup-
porting means adapted to run along a mine
trackway, a cufter carrying head rotatably

mounted thereon, a motor; and means driven -

by said motor for rotating said head and for
driving the wheels of s2id supporting means
in opposite directions including a common re-
versing mechanism and a shaft driven there-
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by, and means for only alternatively connect-
ing the head rotating and truck wheel driving
means in driving relation with said shaft.

129. In a mining machine, supporting
means, a machine body thereon carrying cut-
ting mechanism, and means for elevating said
body relative to said supporting means com-
prising alined screw members, one of which
ig rotatable relative to the other, and means
for effecting simultaneous rotation of said
screw members.

130. In a mining machine, supporting
means including relatively adjustable front
and rear supports, a machine body thereon
carrying cutting mechanism, and means for
elevating and tilting said body relative to
said supporting means comprising alined
screw members respectively operatively con-
nected to said adjustable front and rear sup-
ports, means for effecting rotation of one of
said screw members relative to the other to
effect tilting of said body, and means for
effecting simultaneous rotation of said screw
members to effect simullaneous adjustment of
said supports to change the elevation of said
body.

131. In a mining machine, cutting mech-
anism, supporting means therefor including
pivoted supporting arms, and means for mov-
Ing said supporting arms about their pivots
including separate members connected to
move said arms, and means for actuating
said members simultaneously to effect raising
or lowering of said cutting mechanism or for
actuating one of said members relative to the
other to effect tilting of said cutting mech-
anism.

182. In a mining machine, cutting mecha-
nism, supporting means therefor including
pivoted supporting arms, and means for mov
ing said supporting arms about their pivots
inciuding separate axially movable toothed
members, toothed members carried by said
supporting arms and cooperating with said
axially movable members, and menns for ac-
tnating said axially movable members simul-
taneously to effect raising and lowering of
said cutting mechanism or for actuating one
of said members relative to the other to effect
tilting of said cutting mechanism.

133. In a mining machine, cutting mech-
anism, supporting means therefor including
pivoted supporting arms, and means for mov-
ing said supporting arms about their pivots
including separate shafis mounted on said
cutting mechanism and movably connected
with said arms at one side of the pivots there-
of, and means for actuating said shafts simul-
taneously to effect raising or lowering of said
cutting mechanism or for actuating one of
said shafts relative to the other to effect tilt-
ing of said cutting mechanism.

134. In a mining machine, cutting mech-
anism, supporting means therefor including
pivoted supporting arms, and means for mov-
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ing said supporting arms about their pivofs
including seperate screw threaded shafts con-
nected to move said arms, axially movable
nut members connected to said supporting
arms and cooperating with said screw thread-
ed shafts, and means for actuating said shafts
simultaneously to effect raising or lowering of
said cutting mechanism or for actuating one
of said shafts relative to the other to effect
tilting of said cutting mechanism.

135. In a mining machine, a machine body
carrying a driving motor and cutting mech-
anism, supporting means for said body in-
ciuding pivoted supporting arms, and means
driven by said motor for swinging said arms
about their pivots including separate mewm-
bers connected to move said arms, and means
for actuating said members simultaneously
to effect raising or lowering of said body or
for actuating one of said members relative
to the other to effect tilting of said body.

136. In a mining machine, a machine body
carrying a driving motor and cutting mech-
anism, supporting means for said body in-
Tuding pivoeted supporting arms, and means
driven by said motor for swinging said arms
about their pivets including separate axially
movable toothed members, toothed members
carried by said supporting arms and coop-
erating with snid axially movable members,
and means for actuating said axially mov-
able members simultaneously to effect raising
or lowering of said body or for actuating one
of said members relative to the other to effect
tilting of said body.

137. In a mining machine, a machine body
carrying a driving motor and cutting mech-
anism, supporting means for said body in-
cluding pivoted supporting arms. and means
driven by said motor for swinging said arms
about their pivets including separate shafts
mounted on said cutting mechanism and mov-
ably connected with said arms at one side of
the pivots thereof, and means for actuating
said shafts simultaneously to effect raising or
lowering of said body or for actuating one
of said shafts relative to the other to effect
tilting of said body.

138. In a mining machine, a machine body
carrying a driving motor and cutting mech-
anism, supporting means for said body in-
cluding pivoted supporting arms, and means
driven by said motor for swinging said arms
about their pivots including separate screw
threaded shafts connected to move said arms,
axially mevable nut members connected to
said supporting arms and cooperating with
said screw threaded shafts, and means for
actuating said shafts simultaneously to effect
raising or lowering of said body or for actu-
ating one of said shafts relative to the other
to effect tilting of said bedy.

139. In a mining machine, a machine body
carrying cutting mechanism, supporting
means therefor including pivoted supporting
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arms, and means for moving said supporting
arms about their pivots including separate
members connected to move said arms, and
means for actuating said members simultane-
ously to effect raising or lowering of said
body or for actuating one of said members
relative to the other to effect tilting of said
body and including means for connecting

‘said members for joint movement, or for dis-

connecting the same to permit movement of
one while the other remsains stationary.

140. In a mining machine, a machine body
carrying cutting mechanism, _supporting
means therefor including pivoted supporting
arms, and means for moving said supporting
arms aboui their pivots including separate
axially movable toothed members, toothed
members carried by said supporting arms and
cooperating with said axially movable mem-
bers, and means for actuating said axially
movable members simultancously to “effect
raising and lowering of said-body or for actu-
ating one of said members relative to the other
to effect tilting of said body and including
means for connecting said members for joint
movement, or for disconnecting the same to

permit movement of one while the other re-

mains stationary. ,

141. In a mining machine, a machine body
carrying cutting mechanism, supporting
means for said body including pivoted sup-
porting arms, and means for moving said
supporting arms about their pivots includ-
ing separate shafts mounted on said body
and movably connected with said arms at one

side of the pivots thereof, and means for ac-

tuating said shafts simultaneously to effect

raising or lowering of said body or for actu-

ating one of said shafts relative to the other
to effect tilting of said body and including
means for connecting said shatts for joint
movement, or for disconnecting the same to
permit movement of the one while the other
remains stationary. :

149. Tn » mining machine, a machine body
carrying cutting mechanism, supporting
means therefor including pivoted supporting
arms, and means for moving said supporting
arms about their pivots including separate
screw threaded shafts, axially movable nut
members connected with sald supporting
arme and cooperating with said shafts, and
weans for actuating said shafts simultane-
ously to effect raising or lowering of said
body or for actuating one of said shafts rela-
tive to the other to effect tilting of said body
and ineluding means for coniecting said
shafts for joint movement, or for disconnect-
ing the same to permit movement of the one
while the other remains stationary.

143. In a mining machine, a machine body
carrving cutting mechanism, a mrotor carried
by said body, supporting means therefor in-
cluding piveted supporting arms, and means

driven by said motor for moving said sup-
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porting arms about their pivots including
separate members connected to move ‘said
arms, and means for actuating said members
simultaneously to effect raising or lowering
of said body or for actuating one of said
members relative to the other to effect tilting
of said body and including means. for con-

‘necting said members for joint movement, or
for disconnecting the same to permit move-
ment of one while the other remains station-

ary. :

" 144. Tn 2 mining machine, a machine body
carrying cutting mechanism, a motor carried
by said body, supporting means. therefor in-
cluding pivoted supporting arms, and means

driven by said motor for moving sald sup-.

porting arms about their pivots including
separate axially movable toothed members,
toothed members carried. by said supporting

arms and. cooperating with said axially mov- s

able members, and means for actuating said
axially movable members simultaneously to
offect raising and lowering of said body or
for actuating one of said members relative to
the other to effect tilting of said body and in-
cluding means for connecting said members
for joint movement, or for disconnecting the

“same to permit movement of one while the

other remains stationary. . -

145. In a mining machine, a machine body
carrying cutting mechanism, a motor car-
ried by said body, supporting means for said
body including pivoted supporting arms, and
means driven by said motor for moving said
supporting arms about their pivots ineclud-
ing separate shafts mounted on said body
and movably connected with said arms at one
side of the pivots thereof, and means.for actu-
ating said shafts simultaneously to effect
raising or lowering of said body or for actu-
ating one of said shafts relative to the other
to effect tilting of said body and including
means for connecting said shafts for joint
movement, or for disconnecting the same to

_permit movement of the one while the other

remains stationary.

146. In a mining machine, a machine-body
carrying cutting mechanism, a motor carried
by said body, supporting means therefor in-
cluding pivoted supporting arms, and means
driven by said motor for moving said sup-
porting arms about their pivots ncluding
separate screw threaded shafts, axially mov-

“able nut members connected with said sup-

porting arms and cooperating with. said
shafts, and means for actuating said shafts
simultaneously to effect raising or lowering
of said body or for actuating one of said
shafts relative to the other to effect tilting of

said body and including means for connect-

ing said shafts for joint movement, or for

‘disconnecting the same-to permit movement .
‘of the one while the other remains stationary:

147. In a mining machine, cutting mecha-
nism, supporting means therefor including
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pivoted supporting mms, and means for mov-
ing said Qu‘)portmo arms about their pivots
mdudvng separate axially alined shafts con-
nected to move said arms, ‘mu means for actu-
ating said shafts snnultdneousl to effect
raising or lowering of sakh l cmtmg mecha-
nism or for ac tuating g one of said shafts rela-
tive to the other to ﬂf'ef’u tilting of sald cut-
ting mechanism a mm including cluteh mem-
bers secured to the adjac nt ends of said
shafts and a sliding cuuc] member for con-
uectmo or disconnecting the clutch members
on said shaft ts.

14( A mining machine comprising a sup-
porting means, cutting mechanism carried
LII(“I'”L)V and 1PC11‘(’.11]0 a cutter carrying head
adjustable about a horizontal axis ext wdmﬂ
101191&1181“ 1ty of the machine, and means for
‘mJusvn said head about said axis including
& motor supported for rotation with said cut-
ter head, and mechanism driven by said
motor and mncluding connections extending
longitudinally of the machine and operatl\‘c-
ly connected to said cutter head at a point in
advance of said motor.

149. A mining machine comprising a sup-
porting means and a cutting mechanism car-

ried thm'ebv and including a cutter carrying
head adjustable about a hovizontal axis ex.
tedchro lengitudinally of the machine, and
means for adJu%mo said head about said axis
including a motor supported for votation
with said cutter head, and mechanism driven
motor and including connections ex-

—

by said
fendi ing longitudinally alopOr one side of the
machine in offset relation ¢ to the longitudinal
axis and operatively connected to said cut-
tm hoad at a point in advance of said motor.

A mining machine comprising a
WLeemT sunporunh means and a cuttlnfr
mechanism carried theveby and including a.
cutter carrying head adjustable about a hori-
zontal axis ex ’Lendlnsz longitudinally of the
machine, und means for ad]uctln said head
about said axis including a motor nupimrtﬂd
for retation with said cutter head, and
mechanism driven by sald motor and includ-
ing connections exton wding longitudinally of
tbe machine and 01"31'1L1W\IV connected ra-
specuveh at poms adjacent the opposite
ends of said motor to said cutter lead and
said support wheels.

151. A mining machine compri sing  a
wheeled supporting meang and a cutting
mechanism carried thercbv and including a
cutter carrying head adj justable about a }lOPl—
zontal axis ex Lendmo 101*011 wdinally of the
machine, and means for admstmrr said head
about said axis including a motor supported
for 1'0#1111011 with said cutfer he ead, and mecha-

ism driven by said motor and includin g con-
nm‘}opv extendmw longitudinally alono' one
side of the m‘lclune in offset relation to the
longitudinal axis and operatively connected
respectively at points adjacent the cpposite

1,785,961

ends of said motor to said cutter Liead and
said support wheels.

152. A mining machine comprising a
wheeled ¢ upl)orhno means and cutting rech-
amsm carried thereby and including a cutte

arrying head adjustable about a horizo
axis extending longitudinally of the machine,
mechanism for ‘1(1]“», ting said head about saic
axis including a motor supported for rota-
tion with said cutter head, and mechanism
driven by said motor 1ndud1no connectinons
extending longitudinally of the m‘acai‘-o. saidd
connections inclt uding shafting extending
longitud mdlly along one side of LI)Q maching
from a point at the rear of said motor to o
point in advance thereof, and c’mr‘ccti s
from said shafting connectible to adjust the
('U*ter carrying head and to drive the E.H.Lm
port wheels.

153. mining machine u‘mpr}sm gou
wheeled supporting means and cutting niech-
anism carried thereby a

A
£h

and including a cut-
ter carrving head adjustable about a hori-
zoutal axis uuendmn longitudinally of 11'“
machine, mechanism for ad]usmmr satd head
about said axis including a motor carvied by
said  supporting means, and mechanisim
driven by said motor including connections
xtending longitudinally of the machine,
said connections incla ding alined longitudi-
nally extending shafts one ¢ of which is dviven
fror 1tl*e motor and the other of which ig con-
nectible to effect ad]lHtulGUt of the cutter car-
rving head, a connection between said shafts
“herebv one is driven by Lhe other, and
weans releasably connectible with said con-
nection for driving by the Iatter through
which the support t wheels may be driven.

154, In a mining machine, cutting me(']\n-
nism including a cutter cerrying he ad ac Tjust-
able about a hovizon tal axig
tudinally of the machine, adjustable support-
ing means for Swld cutting m“(*]mvwn ‘th e-
b*' “the latter may be ad]uvtod to different ele-
vahons. and mechanism for adjusting said

head about its axis, a motor car rJeJ by said
suppm ting means, and mechanism driven by

said motor for actuating said elevating means
and said head '1d]usL1nﬂ mechanism mdhdmn
connections e: tcrdmo longitudinally J(mn
opposite sides of the machme and opm ative-
1¥ connected to said supporting means snd
said cutter head respuctrvely

155. In a mining machine, cutbing mecha-

nism including a rotatable (uuex' LTy
head, means I'r" effecting rotution of wni
head Jndudn a controlling clutch, and
means always mhtomaucaﬂy operatne when
said clutch is released for resisting rotation
of said head.

156. In a mining machine, cutting mecha-
nism including a “Totatable cutter carlym(*
head, means *o eiffecting rotation of |
head. and means associated with said hea
rotating means and always automaticslly
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operative when said héad rotating means is
inoperative for resisting rotation of said
head.

157. In a mining machine; cutting mecha-

- nism, adjustable supporting means for said
cutting mechanism, power operated means
for adjusting said supporting means to vary
the elevation of said cutting mechanisin, and
means automatically operative when said

, supporting means reaches its extreme limit

of adjustment for interrupting operation of

said power operated adjusting means.
158. In a mining machine, cutting mecha-
nism, adjustable supporting means for said
cutting mechanism, power operated means
for ndjusting said supporting means to effect
tilting of said cutting mechanism, and means
automatically operative when said tilting
imeans reaches its extreme limit of adjust-

. ment for interrrupting operation of said

power operated adjusting means.

159. In 2 mining machine, cutting mecha-
nism including a cutting device, an electrical
driving motor therefor, supporting means

o5 for said cutting meéchanism and said motor,

said motor having & casing rota
te said supporting means on an axis coinci-
dent with the motor axis, and electrical con:
nections between said supporting means and
said motor including contact elements car-
ried by said supporting means and cooper-
ating contact elements rotatable with said
motor casing: T

160. In a mining machine, cutting mecha--
o5 nism including a cutting device, an electrical

driving motor - therefor, supporting .means
for said cutting mechanism and said motor,
said motor having a casing rotatable relative
to said supporting means about an axis coin-
o cident with the motor axis, and electrical
connections between said supporting means
and said motor including slip rings rotatable
with said casing and cooperating resilient

contact elements engaging said slip rings and’

carried by said supporting means.

161. In a mining machine, cutting mecha-
pism including a votatable cutter carrying
head, adjustable supporting means for said
cutting mechanism, means for effecting ad-
justment of said supporting means for vary-
ing the elevation of said cutter head, and
means for effecting votation of said cutter
head relative to said supporting means, said
elevating means and head retation means in-
cluding a driving motor and common trang-
mission mechanism driven thereby, said
transmission mechanism including independ-

ently operable parallel shafts extending

longitudinally of the machine and driving
' said elevating and head rotating means ve-
spectively.
162. In a mining mechine, cutting mech-
anism including a rotatable cutter carrying
head, adjustable supporting means for said

able relative.

cutting mechanism, means for effecting ad-
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justment of said supporting means for vary-
ing the elevation of said cutter head, anc
means for effecting rotation of said cubter
head relative to said supporting means, said
elevating means and head rotation means in-
cluding a driving motor and common trans-
mission mechanism  driven thereby, ‘said
transmission mechanism including parallel
shafts extending longitudinally of the ma-
chine, one shaft being disposed at one side of
the machine and the other at the other side
thereof. _ '
163. In a mining machine, supporting
means, cutting mechanism thereon including
a votatable cutter carrying head, a motor hiav-
ing a casing secured to and rotatable with
said head, feeding mechanism driven by said
motor for feeding said cutting mechanisi

including a relatively stationary casing sub-
stantially bisected by a vertical plane includ- -

ing the axis of head rotation and housing
transmission mechanism and relative to
which. said head and motor casing are’ ro-
tatable, and means driven by said transmis-
sion mechanism for effecting rotation of said
head and motor casing.

164. In a mining machine, supporting
means, cutting mechanism thereon including
a rotatable cutter head carrying a pivoted
cutter bar, a horizontal motor having its axis
extending longitudinally of the machine and
including a motor casing secured to and ro-
tatable with the cutter head, mechanism driv-
en from one end of said motor for driving
said cutting mechanism and for swinging
said cutter bar about its pivot, and mecha-
nism driven from the opposite end of said
motor for feeding the cutting mechanism
during cutting and including a relatively
stationary casing substantially bisected by a
vertical plane mcluding the axis of head
rotation and housing transmission mecha-
nism and relative to which said head and mo-
tor casing are rotatable:

165. Tn a mining machine, supporting
means, cutting mechanism thereon including
a rotatable cutter head carrying a pivoted
cutter bar, a horizontal motor having its axis
extending longitudinally of the machine and
including a motor casing secured to and ro-
tatable with the cutter head, mechanism
driven from one end of said motor for driv-
ing said cutting mechanism and for swinging
said- cutter bar about its pivot, mechanism
driven from the opposite end of said motor
for feeding the cutting mechanism during
cutting and including a relatively stationary
casing_ substantially bisected by a vertical
plane including the axis of head rotation and
hotising transmission mechanism and relative
to which said head and motor easing are ro-
tatable, and mechanism driven through said
transmission mechanism for effecting rota-
tion of said head and motor casing relative
to said. suppofting means. ‘
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166. Tn a mining nmchme, a wheeled sup-
port, cutting mechanism thereon nmludmg
a rotatal fe wtw Brrying ]\ead, a motoy,
means for efiecting ;omtloﬂ of said head rela-
tive to said qupporu means for effecting drive
of the support wheels, and means for only
alternatively connec‘um;' said head rotation
means and said support.wheel driving means
to said motor including clutch devices shift-

able into one position to effect head rotation
and into another poomon to disconnect said
head rotation means from said motor and to
connect said support wheel driving means
thereto, one of said clutch devices bell’lff re-
lnased um'uvs when the other clutch device
is connemed

67. In a mining machine, supportiz ng

meanq cutting mec hanism thereon including

2 rotatable cutter ca wrrying head and a driv-
mg motor for said culbting mechanism and
including 2 motor casing secured to and ro-
iamb]e with said head, and mechanism dri n‘en
hy said motor for mlectnm rotation of said
head and motor ca wing relative to said s SUup-
porting means mcludmfr a gear cncircling
the head axis and 1merpo<e1 between said
motor and head, and a driving gear meshing
with said gear.

168. In a mining machine, supporting
means, cutting mecha anism thereon ]'1ﬂ1nc11n0'
a Totatable cutter carrying head and a driv-
ing: motor for said cutting mechanism and
_mchﬂmo a motor casing secured to and ro-

tatable with said head. and mechanism driven
by said motor for e f‘ecting rotation of said
head and motor casing relative to said sup-
porting means 1ncludmo a worm wheel en-
circling the head axis and a worm meshing
therewith.

169. In s mining machire, cutting mecha
nism, rdjustable supporting means therem'
including P]TOLQd sn ) )01't1ut“ arms, a driving
notor for said cutiing mechfml‘sm. and
mege h‘unsm driven by sud motor for eﬁ’ew-
ing swinging movement of one of said arms
relative to the other to tilt said cutting mech-
anism about o horizontal axis,

170. In a mining machine, cutting mech-
anisim, supporting means therefor lnchldln“‘
velativel v adjustable front and rear sup poxto,
a driving mo‘ror for said cutting mechanism,
and mechanism driven by said metor for qd-
justing said supports to effect tilting move-
ment of said cutting mechanism about a
fransverse horizontal axis.

171. In a mining machine, cutting mech-
anism, adjustable supporting means therefor
meluding relatively adjustable front and rear
supports, a driving motor for said cutting
mechanism, and mechanism driven by said
motor for adjusting said supports simultane-

cusly to vary the “elevation of said cutting
mechamsm and for adjusting one of said sup-
ports relative to the other to effecz, tilting of

1,785,961

said cutting mechanism about a transverse
horizontal axis.

172, In a mining machine, cutting mech-
anism including an 1dju,gbau]e cutter hea
d]SpO‘aeJ at the front end of the machine, a

driving metor (hspo,,eu at the rear of and ro-
tatable with said cutter head and having its
power shaft extending longitudinally of the
machine, a dd mechanism driven from the rear

end of said motor and connected to said head
between the latter and said motor for adjust-
ing said cutter head.

©3. In a mining machine, cutfing mecha-
nism incl (’imb an adj Just table cutter head dis-
posed at the front end of the machine, a driv-
meg 10101‘ disposed at the rear of and rotat
able with said adjustable cutter head and lu\'
ing its power shaft extending longitudinally
of the machine, driving conn tections between
the forward end of said motor and said cut-
ting mechaniem, and mechanism driven from
tne vear end of said motor and connected to
said head between the latter and said motor
for adjusting said cutter head.

174, In a mining machine, cutting mecha-
nism mcmdmh an afhuqtaale cutter heud dis-
posed at the front end of the machine, o driv-
ing metor dm)oqed at the rear of and rotat-

ble
12 1
T

ablewith eaid entter head and having its po\\ -
er shaft e .Len(hr ¢ longitudina Hy of the m:

(‘xLlh. and mechanism driven 1 from the rear

nd of said motor for adjusting said cutter
noa\l including a worm Wh(w I secured to said
head and surr oundlnp_ the axis thereof and a
worm meshing tneremth.

lm. In a mining machine, cutting mecha-
nism including an a\hm able cutter Tead dis-
posed at the front end of the machine, a driv-
motor disposed at the rear of and 1'01%—

able W rith said ad]mtdlne cutter head and ha
mv- its power shaft extending longit: 1dma11y
the m‘mhme, drnm connections Detween
t he forward end of said motor and s said cut-
ting mechanism, and mechanism driven from
thc rear end of said motor for adj usting said
cutter head including a worm wheel sccuud
t0 s (uﬂ head and surrounding the axis thereot
and a worm meshing there ewith.

176. In a mining m"chme cutting mecha-
nism, adjustable qupporfmo means includ-
ing 1‘0 Intively ad]nstable front and rear sup-
ports, and niotor driven means for vhuotnm
said supports simnltancously to va 11y the ele-

vation of said cutting mechanism or one rels
tive to the other to tilf said cutting mechanism
shout a trausv erse horizontal axis includ-
ing & motor earried | by said supporting means,

and mechanism driven by said motor and in-
cluding connections extending longitudinal-
Iy of the machine and opera uvelv LOﬂHU'i“d
to said front and rear supports

177. In a mining machine, cuti ng mecha-
nism, adjustable supporting mean° including
1'91‘1t1"01v ad]u%able front and rear supports,
and motor driven means for adjusting said
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supports simultaneously to vary the elevation
of said cutting mechanism or one relative to
the other to tilt said cutting mechanism about
a transverse horizontal axis including a motor
carried by said supporting means, and mech-
anism driven by said motor and including
connections extending longitudinally along
one side of the machine in offset relation to the
longitudinal axis and operatively connected
to said front and rear supports. :

In testimony whereof I affix my signature.

MORRIS P. HOLMES.
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CERTIFICATE OF CORRECTION.
Patent No. 1,785,961, Granted December 23, 1930, to
MORRIS P. HOLMES.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 8, line 104, strike
out thie colon and insert a period; page 11, line 50, claim 1, for the word "en-
_gaged" read arranged; page 12, line 114, claim 16, for "and" first eccurrence

.read with; page 13, line 77, claim 23, after "arms" strike out the comma; page
21, line 9, claim 96, for "shafts" read shaft, and line 11, same claim, after
the word "machine" insert a comma; and that the said Letters Patent should be
read with these corrections therein that the same may conform to the record of
the case in the Patent Office.

Signed and sealed this 6th day of October, A. D. 1931.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



