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UNITED STATES
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PATENT OFFICE.

EDMUND C, MORGAN, OF NEW YORX, N. Y.; OLIVE EUGENIE MORGAN EXECUTRIX or
) SAID EDXUND C. IT0RGAN, DECEASED. ’

LOADING MACHINE

Original application filed April 30, 1913, Serial No. 764,487, Divided and this application filed May 183,

1919.

T'o all whom it masy voncern:

Be it known that I, Epxonp C. Moreax,
a citizen of the United States, residing in
New York city, county of New York, and
State of New York, have invented a new
and useful Improvement in Loading Ma-
chines, of which the following is a specifica-
tion. , '

My invention relates to loading machines
particularly adapted for loading coal, either
in combination with mining mechanism in
a. mining and loading machine, or sepa-
rately from said mining mechanism. The
present application discloses subject-matter
i common - with the disclosure in my -co-
pending application Serial No. 764,487, filed
April 80, 1913, for an improvement in min-
ing machines. 7

One of the objects of the present inven-
tion is the provision of simplified and
mmproved loading apparatus particularly
adapted for loading coal in low roof mine
chambers. , Lo

More particularly it is the object of the
present invention to provide an arcuately
movable conveyer at the forward end of the
stationary conveyer arranged so that the
forward conveyer will be continually in de-
livery communication with the stationary
conveyer throughout a range of arcuate
movement of the forward conveyer of 180
degrees or more, and to provide operating
and adjusting mechanism for the loading
machine.

Other objects of the invention will appear
hereinafter, the novel features and combi-
nations of elements being set forth in the
appended claims.

In my copending application, Serial No.
64,487, filed April 30, 1913, for an improve-
ment in mining machines, T have described
and claimed the mining mechanism shown
in the present application. and also such
mining mechanism combined with the load-
ing mechanism in a combined mining and
loading machine, as shown in the present
application, whereas the claims hereto ap-
pended in the present -application are di-
rected to the loading apparatus used with-
out the mining mechanism, that is, with all
of . the cutting. mechanism  removed or
omitted.

Referring to the

7

accompanying drawings,

Serial No. 296,867.

Fig. 1 is an elevational view of a mining
and loading machine mounted on a truck
for transportation; Fig. 2 is an elevational
view of the mining and loading machine in
a mine preparatory to cutting operation;
Fig. 8 is a sectional elevational view on the
line 8—3 of Fig. 5, looking in the direction
of the arrows; Fip. 4 is a fragmentary ver:
tical sectional view of a modification for
lifting the forward portion of the mining
and loading machine; Fig. 5 is a plan view
of the entire mining and loading machine;
Hfig. 6 is a vertical sectional view taken on
the line 6—6 of Fig. 5, looking in the direc-
tion of the arrows; Fig. 7 is a sectional plan
view taken on the line 7—7 of Fig. 3; Fig.

8 is a sectional plan view taken on the line 7

8—8 of Fig. 3; Fig. 9 is a side elevational
view taken on' the line 9—9 of Fig. 8, look-
ing in the direction of the arrows; Fig. 10
is a fragmentary vertical sectional view of

2 modification illustrating means for auto-

matically controlling the speed of the cut-
ting mechanism for cutting and noncutting
operations; Fig. 11 is a plan view of a large
gear by which the entire mechanism is given
a rotary motion; Fig. 12 is a sectional view
of Fig. 11; Fig. 18 1s a diagrammatic view
showing the manner in which the entire
loading machine may be shifted to various
angles to change its path of travel in the
mine; Fig. 14 is a sectional plan view of
two rooms of the mine with an intervening
wall and apparatus for removing dust from
the mining and loading machine room to
the next adjacent room; Fig. 15 illustrates
& sectional elevational view through the
mine wall after the horizontal and verti-
cal kerfs have been cut by the mining ma-
chine; Fig. 16 is a plan view and Fig. 17 is
a -longitudinal sectional elevation of an
adaptation of the loading apparatus of the
other views, to very low roof mine cham-
bers; Fig. 18 is an enlarged sectional plan
view of the forward part of IFig. 16 taken
on the line 18—18 of Fig. 17; Wig, 19 is a
sectional elevational view of the forward
conveyer on the line 19—19 of Fig. 18, to
show the relative positions of the forward
and rear conveyers; and Fig. 20 on the first
sheet of the drawings, is a disgrammatic
view of the piping connections for the flow

-of liquid to operate the plungers of the ceil-

65

60

a5

80

85

20

160

106



- ing jacks of the loading apparatus shown in

10

15

20

25

30

36

40

45

50

55

60

65

Figs. 16 and 17, as well as of the loading
apparatus shown in Figs. 1, 2, 3, 5 and 6.

Fig. 1 shows the mining and loading ma-
chine folded up compact and mounted on a
truck 1 which is provided with wlheels 2
adapted to travel on the track 3. DBy means
of two rear hydraulic jacks shown at 4,4
in Fig. 6, and one hydraulic jack shown at
5 in Fig. 5, the mining.and loading machine
may be lifted up off the truck 1 and the lat-
ter moved out from under the mining and
loading machine, after which the mining
and loading machine may be moved to the
position in the mine where it is to. be used.
The hydraulic roof jacks 6, 6 at the rear
portion of the mining and loading machine,
and the hydraulic roof jack 7, shown in Fig.
3 at-the forward portion of the machine.
may then be relied upon to hold the frame-
work in its proper position while the cut-
ting and loading operation is being per-
formed.

The mining and loading machine shown
in the drawings comprises a circular base
plate 8 at the forward portion of the ma-
chine, which is provided with a central hub
9 over which fits the vertical holiow cylin-
der 10 of the forward hydraulic jack 7. Ex-
tending into the upper end of the cylinder

.10 is the plunger 11, the lower end of which

may be provided with a leather cup packing
to form a piston 12, and the upper end of
which may be provided with a shoe 13 ser-
rated on its upper surface.

Pivoted to the lower portion of the cylin-
der 10 is a horizontal plate 14, the forward
portion of which is provided with a shoe 15
adapted to slide over the upper surface of
the circular base plate 8, as shown in Fig. 3.
The forward end of the plate 14 may ex-
tend upwardly at 16 to the collar 17 which
forms the pivotal connection between the
plate 14 an({) the lower portion of the cylin-
der 10, as shown in Figs. 8 and 5.

On the lower side of the horizontal plate
14 is a rectangular recess 18 for receiving
the pipe 19 and the couplings 20 and 21 at
its ends. A pipe 22 is also located under-
neath the plate 14 bhetween the couplings 21
and 23. It will be seen by referring to Figs.
8 and 5 that a passageway 24 is provided
through the hub 9 and the base plate 8 to
the pipe 19. This establishes communica-
tion between the cylinder 10 beneath the
piston 12 and the pipe 19. - A passageway
95 in the rear portion of the plate 14 con-
nects the coupling 23 to a pipe 26 which ex-
tends to a drum 27 of the electrically oper-
ated hydraulic pump mechanism, as shown
in Fig. 5. This pump mechanism comprises
a pump proper, designated 28 in Fig. 5, an
electric motor 29, and intermediate gearing
80. Between the pipe 26 and the drum 27 are
two valves, the one designated 81 being for
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the supply and the one designated 32 being

for the exhaust. ~Any suitable type of hy- -

draulic pump may be employed in which
supply pressure may be obtained by opening
the valve 31, and the exhaust controiled by
means of the valve 32.

When it is desired to firmly anchor the
forward portion of the mining and loading
machine in adjusted position, the valve 32,
shown in Figs. 6 and 20, will be closed, and
the valve 31 opened. Now, when the elec-
tric hydraulic pump is operated, hydraulic
pressure will be exerted in the pipe 26, and
stuch pressure transmitted to the pipes 22
and 19 and through the passage 24 into the
cylinder 10 beneath the piston 12. Contin-
ued operation of the hydraulic pump will
lift the plunger 11 against the roof of the
room in the mine and firmly anchor the shoe
13- in the. desired position, and the valve
31 may be closed.  The jack 7 will be held
in such position until the valve 82 is opened,
whereupon the weight of the plunger 11 will

80

cause the water to recede from the cylinder -

10 and allow the plunger 11 to descend to
a lower position.
At the rear portion of the mining and

90

loading machine, is located a horizontal con- -

necting plate 33 in an intermediate position,

as shown in Fig. 6, between the rear hydrau-

lic jacks 6 and 6/, the latter being in verti-
cal ‘alinement with the floor jacks 4 and 4’.
The horizontal plate 33 supports the hy-
draulic pumping mechanism as shown in
Fig. 6. The ends of the plate 33 are rigidly
connected to the cylinders 34, 34" of the hy-
draulic jacks 6, 6" vespectively. DBeneath the
cylinders 84, 84" are partitions 35, 35" to pro-
vide independent cylinders 36, 36" for the
hydraulic lifting jacks 4,4". The roof jacks
6. 6’ are provided with plungers 37, 37
which have shoes 88, 38" the latter being

_preferably serrated on their upper horizon-

tal surfaces. The lifting jacks 4, 4" com-
prise plungers 39, 39" which have shoes 40,
40/ at their lower ends. ,

Ag shown in Fig. 6, which is a sectional
elevaticnal view of Tig. 5, taken on the line
6—6 looking in the direction of the arrows,
the lower ends of the cylinders 86, 36’ are
connected by inwardly estending brackets
41,41’ and the intermediate connecting plate
42. The laterally extending brackets 41, 41’
may have forwardly extending portions 43,
43, ag shown in Fig. 5, which serve as guides
for- the longitudinal movement of the con-
veyer frame 44. At the central portion of
the connecting plate 42 is a hydraulic cylin-
der 45 in which is located a piston 46 at the
inner end of the piston rod 47, the latter ex-
tending forwardly and being attached to the
crosshead 48 at the rear end of the plate 14.

100

110

Pipes 49 and 50 extend between the ends of

the cylinder 45 and the hydraulic pumping
apparatus, as shown in Fig. 5. By means of
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a set of valves 51, similar to those desig-
nated 81 and 32 in Fig. 6, water may be
forced into-the cylinder 45 ahead of the pis-
ton 46, or the water may be permitted to be
exhausted therefrom. In a similar way, a
set of valves 52 may be operated to produce
or relieve pressure back of the piston 46.
in Figs. 5 and 6 I have shown manually op-
erable jacks comprising screw-threaded rods
53, 537 which are pivoted at 54, 547 to the
frame 33 which is attached to the vertical
lifting jack cylinders 86 and 86" respec-
tively. On the screw-threaded rods 53, 53°
are the shoes 55, 55” which may be adjusted
to varigus angles against the side walls and
moved cutwardly by means of the wheels 56,
56".  The brackets 217, 217" may be provided
to limit the rearward adjustment of the
manual jacks as indicated by the dotted
line positions in Fig. 5, in which positions
said jacks may retain the rear portion of the
mining and loading machine midway be-
tvreen the mine walls when such rear portion
is being moved Forwardly in the manner
heréinatter. described.

I will now describe the kerf-cutting mech-
anism to show that the loading apparatus
herein disclosed is well adapted for use in a
combined mining and loadinig machine as
well as without such cutting mechanism.
The preferred kerf-cutting mechanism which
is particularly adapted  for use with the
loading apparatus = disclosed, comprises
mechanism which is supported by brackets
secured to the cylinder and plunger of the
forward central hydraulic roof jack. The
plunger 11 is provided with a vertical slot
57, as shown in Fig. 8, into which slot fits
the feather or spline 58 at the upyper end of

'“the cylinder 10, sc that the plunger may

have vertical up and down motion, but is
prevented from being rotated. On the
plunger 11 is rotated a disc bracket 59 which
1s prevented from turning on the plunger 11

by the feather 60 and which may be fixed in

adjusted position by means of the set screw
61. That is to say, the disc bracket 59 can-
not turn relatively to the plunger 11 but may
be adjusted to various vertical positions on
the plnuger 11 and held in adjusted position
by means of the set screw 61. - At the upper
end of the plunger 11 and surrounding the
same, is a collar bearing 62 to which is con-
nected the. upper horizontal bracket 63 to
forward end of which at 64 is pivoted
cutter-carrying arm 65. . The onter end
of the arm 65 is provided with a collar bear-
ng 66 in which fits the tubular shaft 67. At
he uvper end of the tubular shaft 67 is lo-
cated the horizontal disc cutter 88 and be-

th
th
£

@

M

" nenth the cylindrical collar bearing 66 is a
n

g collar bearing 69, on the outer surface
of the tubular shaft 67. By means of the
nut 70, the worm 71 mounted between the
bearings 72 and 72’, as shown in Fig. 1, may

be turned in either direction so as to oscil-
iate the segmental worm gear 78 and thereby
tilt the arm 65 and the disc cutter 68 to va-
rious angles. It will be seen by referring to
¥ig. 3, that the bracket 63 is yieldingly
counterbalanced by means of the spring 74
on the disc bracket 59 which is fixed to the
plunger 11. Surrounding the plunger 11 is
a ring 75 on ball bearings which rest on the
hub portion of the disc 59. The ring 75 is
provided with a cylindrical cup 76 which
telescopes into the cylindrical recess 77 on
the under side of the bracket 63 near the cy-
lindrical collar bearing 62. It will there-
fore be seen that the bracket or arm 63 and
the parts carried thereby are in part sup-
ported by the spring 74 and the ring 75 on
the ball bearings on top of the hub portion
of the disc 59. The main support for the
bracket 63 is by means of the wheel 78 which
is pivoted in suitable position in the bracket
63 intermediate its ends, as shown for ex-
ample in Fig. 3. The wheel 78 rides on the
upper cam surface of the disec bracket 59
which cam surface is cylindrical in plan
view, as shown in Fig. 7, but which is pro-
vided with inclined cam surfaces at 79, 79’
so as to vary the elevation of the bracket 63
and cutter 68 at certain periods. This can
easily be accomplished because the cylin-
drical collar 62 is free to slide up and down
on the plunger 11, the spring 74 acting as a
cushion in the descent and because of its
counterbalancing action facilitating the as-
cent.

At the upper end of the cylinder 10 is
mounted a cylindrical collar 80 which may
be secured in adjusted position by means of
the set screw 81. To the upper end of the
cylindrical collar 80 is secured the circular
or disc gear 82. At the lower end of the
cylindrical ‘collar 80 is a ring bearing 83 to
form a ball race. Between the ring bearing
83 and the under surface of the disc gear 82
and surrounding the cylindrical collar 80, is
a freely movable cylindrical collar 84. Tt
will be seen that this collar 84 is connected
by ball bearings to the collar 80 and is sup-
ported on the ring bearing 82. Securely at-
tached to the freely movable cylindrical
collar 84 is a bracket arm 85 which supports
a plurality of parts. The bracket arm 85 is
en intermediate frame for the cutter mecha-
niem, but its principal atility is to support
mechanism for rotating this frame 85 as well
as the parts connected thereto, including

the forward arcuately movable scooping

conveyer. '
Rigidly connected to the frame 85 and
extending upwardly therefrom, is a vertical
rod 86 which has a sliding connection with
the arm 63 by fitting into the cylindrical
opening 87 which extends vertically through
the arm 63, as shown in Fig. 8. By this
means whenever the frame 85 is moved hori-
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zontally or rotated on an upright axis, the
arm 63 will be likewise rotated because of
the connection through the rod 86.
Journalled in the upper portion of the
frame or.arm 85 is a short vertical shaft 88,
at the upper cnd of which is a pinion 89
which meshes with the disc gear 82. In the
lower porticn of the frame 85 is journalled
an extension of the shaft 88 at the lower end
of which is a gear wheel 91 which meshes
with a pinion 92 which is also mounted in
the frame 85, as shown in Fig. 3. Inter-
mediately mounted on the shaft 88 is a gear
93 which meshes with the gear 94. An elec-
tric motor 95, provided with suitable starting
mechanism, is mounted in the frame 85 near
the cylindrical collar 84. I prefer to mount

‘this motor 95 so that its shaft will occupy a

vertical position. (tears 92 and 94 are
loosely mounted on the shaft of the electric
motor 95, but the clutch member 96 is splined
thereto and may be manually operated by
the handle 62, or automatically operated by
any suitable means such, for instance, as
illustrated in Figs. 10, 11 and 12, so as to
connect the motor shaft to either the gear 94
or the gear 92. ,

It should be understood that the pinion
89, the gears 93 and 91, and the shalt 88 are
mounted to rotate together. It will also be
observed that the gear 92 is small as com-
pared with the gear 91, and that the gear 94
1s large as compared with the gear 93.
Therefore, when the gear 92 is thrown in,
the pinion 89 will be rotated slowly to effect
feeding movement of the cutting mechanism
about a vertical axis extending vertically
through the center of the forward roof jack.
When the gear 94 is thrown in, however, the
pinion 89 will be rotated comparatively fast,
which should be done when the cutting
mechanism is to be moved to a new cutting
position after a plurality of kerf cutters
have completed a series of cuts simulta-
neously. In the event that this mecha-
nism 18 to be controlled manually, the
cluteh 96 may be operated each time the
speed of rotation is to be changed, by means
of the handle 96, this being done by the
operator.

As above stated, T have illustrated in
Figs. 10, 11 and 12 a modified construction
by means of which the change in speed may
be automatically controlled during the rotary
movement of the mechanism. Referring to
these views it will be seen that a rod 96°
may be mounted in suitable brackets formed
on the collar 84 to reciprocate vertically.
This rod is constantly urged in a vertical
direction in its bearings by means of a spring
96° positioned between a collar on the red and
the lower bearing of the rod. The lower
end of the rod is provided with a forked end
in position to engage the handle 96* so that
when the rod is reciprocated vertically it

1,478,157

will shift the handle 962 to throw the clutch

member 96, as- previously described. The
reciprocation of the rod 96° may be accom-
plished automatically at the proper time by
means oif a concentric groove 82* formed in
the under side of the gear 82, as illustrated
in Figs. 10, 11 and 12." This groove or slot
82+ extends through an avc of substantially
180 degrees. During the tinie that the cut-
ting mechanism is in its cutting position,
that is during the rotation thereof thiough
the arc in which the cutting of material
actually takes place, the rod 96 is held in its
lowermost position because its upper end is
in contact with the under surface: of the
gear 82. This position of the arm 96" holds
the clutch member 96 in such position as to
hold the slow speed gears 91 and 92 in driv-
inig relation with the mechanism, as above
explained. When the cutting mechanism
leaves its cutting position, however, the end
89 of the slot 82* airives in position to allow
the rod 96 to be moved upwardly by the
gpring 96¢ into said slot, and thereby shift
the clutch to the high speed set of gears 93
and 94. The cutting mechanism will then
travel at a comparatively high speed, as
above explained, until it again arrives in
cutting position, whereupon the rod 96 will
be be forced downwardly out of the slot 82*
and thereby shift the clutch back to the slow
speed gears. In order that the rod 96" may
be properly forced downward ont of the
groove 82* the end 82° of said groove is in-
clined or formed as a cam, as shown in Fig.
12. The end 82" of the slot or groove 82*
may be abrupt since the spring 96° will act
to shift the rod 96° upwardly at the proper
time. By means of this modified arrange-
ment, it is unnecessary for the operator to
watch the speed changing mechanism since
the change in speed will automatically oceur
at the proper times. :

An additional electric motor 97 is also
mounted in the frame 85 and preferably in
vértical position, as shown in Fig. 3. If
desired, the electric motor may be provided
with speed changing gears in the casing 98.
This electric motor 97 may also be provided
with suitable starting and regulating appa-
ratus independently of the electric motor
95, although both motors may be connected
to a common source of supply, comprising
removable socket switch connections.

At the lower end of the shaft 99 of the
electric ‘motor 97, is a pinion 100 which
meshes with the gear 101, the latter being
mounted to rotate in the bearing 102 Whicﬁ
is supported by means of the bolt 103 and

nut 104 at the outer portion of the frame 85,

as shown in. Fig. 8. The gear 101 meshes

with the gear 105 which is located at the.

lower end of the hub 106 of the disc cut-
ter 107. .
Suspended from the frame 85 is an en-
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closed cylinder 108 in which is located the
piston 109, the piston rod 110 of which is

~connected at 111 to the lowermest cutter
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frame arm 112, as shown in Figs. 1 and 3.
Between the piston 109 and the lower end

of the cylinder 108 is a spring 118 which

acts on the piston 109 and constantly tends
to lift the arm 112. The hub portion 114 of
the rotatable arm 112 is held between the
stops 115 and 116 when the arm 112 is in
the position shown in Fig. 3. The stops 115
and 116 ave arranged vertically and com-
nected to collars 117 and 118 respectively,
which surround the cylinder 10. The stop
115 may be adjusted to various vertical po-
sitions along the post 10 and may also be
rotated te various positions. After the stop
115 is in the desired position, it will be held
there by means of the set screw 119. The
stop 116 is similarly adjustable and may be
held in adjusted position by means of the
set screw 119, The upper surface of the
hub 114 may engage the lower end of the stop
115, as shown in ¥ig. 8, and when freed from
this stop during rotation, such upper sur-
face may engage the lower surface of the
collar 117, as shown in Fig. 1. The hub 114
is cut away at the side opposite the arm 112
so ag to form the interlocking member 120
which is shown in Fig. 1. Bo long as the
interlocking membher 120 rests on the stop
116, as shown in Fig. 1, the arm 112 is free
to be rotated in either direction, but as soon
as the arm 112 is rotated to such position
that the member 120 is freed from the stop
116, the hub 114 together with the arm 112
is free to descend. It cannot then be moved
backwardly but can then be moved forward-
ly to the point where the member 120 en-
gages the stop 116, The latter therefore as-
sures the proper lifting of ths arm 112 to-
gether with the hub 114, for if it be attempt-
ed to rotate the arm 112 beyond the point
where it should be lifted, such motion will
be arrested by the stop 116. ‘It should also
be cbserved that the hub 114 is cut away at
its upper portion, as indicated at 122 in
igs. 2 and 18, 80 as to be of less diameter
over that portion opposite the arm 112. This
will permit the hub 114 to move within the

stop 115 when in the position shown in Fig."

i By referring to Tig. 8, it will be seen
that a suflicient space is provided between
the stop 115 and the post 10 for the collar
portion of the hub 114 when the arm 112 is
in position for upward movement along the
post 10. When in the position shown in
Hig. 2, the hub 114 is kept from being lifted
because the stop 115 is in position to act as
an abutment to prevent upward movement
of the arm 112 and to hold the latter in the
position shown in Fig. 3. '
On the lower side of the outer end of the
arm 112 is a depending lug 123 which will
engage the cam surface 124 when the arm

8

112 is rotated a sufficient distance. The cam -

124 is arc-shaped in plan view, as shown in
Fig. 5, and is securely attached to the upper
surface of the rectangular plate 14. The
part of the cam 124 which extends from the
plate 14 is inclined downwardly so as to be
1n position to receive the depending lug 123
of the arm 112 and gradually lift the latter.
When the lug 123 engages the cam 124 the
hub 114 is in such position that it has run
out from under the stop 115 and is free to
be lifted. By the time that the end of the
cam-ig reached, such cam has lifted the hub
114 to a position where the interlocking
member 120 is near the stop 116 and about
to ride on top of the same. It will be seen
that the lug 123 is of sufficient length to as-
sure the engagement of the interlocking
member 120" with the upper surface of the
stop 116 before the lug 123 leaves the cam
124, After the lug 125 leaves the cam 124
the stop 116 will hold the hub 114 and the
arm 112 in its uppermost position until the
arm 112 and the disc cutter thereon are en-
tirely clear of the conveying apparatus here-
inafter described. The stop 116 may be va-
ried in width as desired, but preferably it
should be such as'to permit the arm 112 to
descend again when the outer end of the
same approaches the mine wall and a new
cut is about to be made.

When the hub 114 is freed from the stop
115 and the cam 124 lifts the arm 112, the
spring 118 shown in Fig: 8 will act as a
counterbalance to facilitate such upward
motion of the arm 112. The spring 113 also
cushions the fall of the arm 112 when the
weight of the latter causes the same to de-
scend after the hub 114 is freed from th
stop 116. ‘

At the outer end of the arm 112 is pivoted
at 125 the disc-carrying arm 126 which is
provided with a cylindrical bearing 127 in
which is journalled the tubular shaft 1928,
as shown in Fig. 3. The lower end of the
tubular shaft 128 is provided with a dise
cutter 129 mounted in a horizontal position
at the base of the mine wall in a plane ad-
jacent the floor of the mine chamber in posi-
tion to cut a kerf the bottom of which will
be approximately in the plane of such floor.
At the upper end of the tubular shaft 128
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is secured in adjusted position by means of

the set screw 130, an additional disc cutter
131. Intermediate the ends of the tubular
shaft 128 is a ring collar 132 for supporting
the tubular shaft 128 on the outer end of the
arm 126. '

It should also be observed that at the
lower end of the tubular shaft 67 is adjust-
ably secured by means of the set screw 133
an additional disc cutter 184. At the in-
terior upper and lower portions of the hub
106 are rolling mill couplings 135 and 136,
which are loosely mounted and connect the
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shafts 187 and 138 respectively to the roll-
ing mill couplings 139 and 140. The cou-
plings 135, 136, 139 and 140 are such as to
allow the shafts 137 and 138 to have consid-
erable play sidewise or from a vertical posi-
tion. The tubular shafts 67 and 128 have
a free sliding vertical motion on the cou-
plings 139 and 140 but both must rotate
whenever the shafts 137 and 138 rotate.
The couplings 135 and 136 are also such that
although considerable play may be given to
the shafts 137 and 138 rotary motion of the
hub 108 will be transmitted to these shafts.
In this instance I have shown the couplings
135, 138, 189 and 140 as each comprising
four longitudinal fans or feathers on en-
targenients at the ends of the shafts 127 and
138. On the interior of the tubular shafts
67 and 128 are longitudinal slots in which
these fans are slidable. o

By means of the nut 141, the worm 142
shown in Fig. 1 may be turned to lift or
Jower the cutter-carrying arm 126. The
worm 142 is journalled vertically in bear-
ings cecured to the arm 112 in position to
mesh with the segmental worm gear 143 at
the. inner end of the arm 126, Tt will
therefore be seen that both the uppermost
cutter-carrying arm 65 and the lowermost
cutter-carrying arm 126 may be moved to
various angular positions by means of the
worm gearing adjusting mechanism.

~ Although T have shown five disc cutters
spaced apart and arranged at different ele-
vations, there may. be a greater or less
number of such cutters. -For instance, an
additional disc cutter could be easily con-
nected to the intermediate frame 85 above
or below the disc cutter 107 and secured in
adjusted position by means of a set screw

. similar to the means for fastening the disc

cutter 181 or 134 in position.
After the forward roof jack has been op-
erated to hold the front portion of the

minine and loading machine firmly in- fixed
. = .

position, and it is desired to start the cut-
ting operation, the various disc cut-
ters should have their carrying frames
properly adjusted. The lowermost cut
should be level with the floor of the mine
chamber, hence the stop 116 should bhe low-
ered and fastened in such adjusted position

by means of the set screw 119”. The cylin-

=
£

60
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justment :of the frame -85,
observed that the rod 86 is free to slide in

drical collar 80 can be moved up or down
along the post 10 within certain limits, to
vary the position of the disc cutter 107.
The sliding connections. at the couplings
139 and 140 will permit free vertical ad-
It will also be

the cylindrical opening 87 in the frame 63,
and the enclosed cylinder 108 can be moved
up or down on the piston 109. In some

‘cases it is'not of importance just where the
cutter 107 makes its cut and therefore the
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tension of the spring 113 in the cylinder
108 may be varied by changing the eleva-
tion of the frame 85. By lifting the frame
85 the spring 113 will be put under greater
tension, and by lowering the frame 85 such
spring will have less tension. The uncoun-
terbalanced portion of the weight of the
arm 63 would then be carried on the up-
permost arc-shaped surface of the cam
bracket 59, by means of the roller 78, as
shown in Iig. 3.

The cutters 68 and 134 may be arranged
in horizontal position or given an angular
or inclined position by actuating the nut
70. After all the various parts have been
adjusted, the current to the motor 97 may
be turned on in the proper direction to ro-
tats the varicus disc cutters in the direc-

tion indicated by the arrow 144 in Fig. 5.

The culting tools 146 will then cut hori-
zontal keris into the mine wall as shown
in Fig. 3. The cutting tools 146 may be and
preferably are removable or detachable
from the cutting discs which carry them so
that they may be conveniently removed and
resharpened or a broken tool replaced.

In order to advance the cutters in feed-
ing direction, the current to the electric
motor 95 should be turned on in the proper
direction to rotate the pinion 89 in an anti-
clockwise direction when viewed in plan.
This pinion meshes with the gear 82 which
is held in fixed position by the set screw 81
on the post 10. When the clutch 96 is
thrown in to cffect the rotation of the pinion
92, motion will be transmitted to the gear
91, the shaft 88 and the pinion 89, where-
upon the frame 85 will be slowly rotated in
the direct'on indicated by the arrow 147 in
Fig. 5. This feeding movement of the frame
85 will be transmitted by means of the verti-
cal rod 86 to the arm 63, the collar 78 of
which will gnide the arm 63 in a horizontal

-plane until the incline 79 is reached, when

the arm will descend. This descent will not
be abrupt, however, because the spring 74
will cushion the action, and when the roller
78 again rides upon the cam surface 79,
shown in Figs. 2 and 7, the spring 74 will
facilitate the ascent, because it acts in the
manner of a counterbalance. Tt should be
observed that the cam surfaces 79 and 79’
should be so adjusted that when the hori-
zontal kerfs in the mire wall are completed
the arm 63 will be about to descend, and
when a new cut is to he made the arm 63
will again ascend to its proper position at
the opposite gide of the mine wall.

As the frame 85 is rotated, it carries swith
it the cylinder 108 which acts on the piston
109 and the piston rod 110 to carry along
the lowermost frame 112. It will therefore
be seen that the coupling shafts 187 and 138
will be maintained in substantially vertical
alinement with each other and in Vertical
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alinement with the tubular shafts 67 and
128. The principal function of the particu-
lar type of coupling shown is to permit the
uppermost and "lowermost cutters to be
moved to different angular planes, either

_ horizontal or inclined upwardly or inclined

10

15

20

downwardly.

I prefer to mount on each of the cutter-
carrying arms or frames 63, 85 and 112 an
electrically operated vertical disc cutter, as
shown in Figs. 2, 5 and 8. These vertical
disc cutters will each make a cylindrically
shaped kerf, as shown at 148 in the diagram
of I'ig. 15, at the inner ends of the horizon-
tal kerfs 149. A vertical cylindrical kerf
made by a vertical disc cutter is also repre-
sented in Fig. 14. The arc-shaped dotted
line 150 in Fig. 14 represents the path that
the vertical disc cutters will take in con-
tinuing the kerf 148, The
shown in Fig. 8, which is a plan sectional
view of Tig. 8, taken on the line 8—8, is

~ typical of the mechanism for supporting
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and operating the vertical disc cutters. Ex-
tending laterally from the frame 85, as
shown in Fig. 9, is a bracket 152 provided
with a vertical opening therethrough into
which fits the pin 153 which may be held in
vertical adjusted position by means of the
set screw 154. At the upper end of the pin
153 is securely attached the horizontal bar
151 at the outer end of which is a fork
156 for supporting the bearings 157, 157" for
the worm 158, as shown in Fig. 8, A crank
155 affords a means for turning the worm
158 manually. The worm 158 meshes with
a worm gear 159 which ‘is mounted for ro-
tation on the bar 151. On the upper sur-
face of the gear 159, at 160, is pivoted the
rear end of the electric motor 161.
Extending from the frame of the motor
161 is a comparatively long arm 168, as
shown in Fig. 8, the outer end 164 of which
forms a means of attaching and holding a

‘bearing 165 for the outer end of the shaft

166. 1f desired, the bearing 165 may be held
in position by means of the bolts 167:

The shaft 166 is preferably coupled to the
shaft of the motor 161 by means of the
coupling device 168 which will permit ths
shaft 166 to be removed when desired and
replaced by another one. The shaft 166 is
preferably made integral with the cutter
disc 169. The cutters 170 and 170" may be
separate and removable, or integral with the
disc. When the disc cutters 169 need re-
pair, the entire dise, together with the shaft
166, may be easily removed by withdrawing
the coupling pin at the coupler 168 and in-
serting another shaft with a new or sharp-
ened disc cutter thereon. By means of this
construction, the disc cutters may be quick-
ly removed, thus saving considerable time.
The horizontal disc cutters 134 and 131,
shown in Fig. 3, are also readily removable

construction

7

and can be replaced by entire new disc
cutters. In a similar manner the other disc
cutters may be made removable.

Near the outer end of the arm 163 is piv-
oted at 171 a trailer 172 having a breaking

down cam 173 ai its outer end and on the

under side, as shown in Figs. 2 and 8. There
may also be such a cam breaker on the upper
side of the trailer 172, as shown at the upper
right hand portion of Fig. 2 at 174. Such
a -cam breajer on the upper side is particu-

larly useful for breaking down the upper-

most slab of coal to be mined. By referring
to' Figs. 2 and 15, it will be seen that when
the horizontal and vertical kerfs are made,
there should be at least one such cam breaker
for each slab of coal being cut. For in-
stance, the cam 174 would be relied upon

70

80

o break down the slab 175, the cam 178 to -

bréak down the slab 176 and the cam 178"
would break down the slab 178. :
As shown in Fig. 2, the small electric
motors 161, 161" and 161" are pivoted at
160, 160" and 160" to the upper surfaces of
the worm gears 159, 159" and 159" respec
tively. and ave yieldingly held in a substan-
tially horizontal position bv means of the

leaf springs 179. 179 aad 179”. By thus
having the small electric motors 181,
and 161" yieldingly mounted, irresuiarities
in the coal, such as comparatively hard sub-
stances, will not injure the cutting mecha-
nism.

It should be understood that each unit for
operating the vertical disc cutfers may be
lifted or lowered and held in adjusted posi-
tion by means of a set screw sich as that
shown at 154 in Fig. 9. Tt should also be
noted that each unit is adjustable to various
radial positions. This radial adjustment is
effectect by the manually operated worm
gearing. Xach unit also has its motor vield-
ingly mounted, as shown at 179, 179" and
179".in Fig. 2. Bach unit also has a breaker
arm pivoted to the arm which extends out-
wardly from the electric motor, as shown

o
~in

Jn Fig. 8. Each unit also comprises a hear-

and & coupling at its inner end by which
the cutter and its shaft may he easily re-
moved and replaced by & new one. T also
prefer to pivot the trailers carrying the
breaking down cams, in such a way that they
may have a limited oscillating movement
whereby they will adiust themsalves to the
condition of the cuts and the material, This
lost metion is limited by the shoulders 180,
as illustrated in Fig. 8. "The eloctric motors
161, 161" and 181" being carried with the
cutterframes 85, 63 and 112 respectively,
will remain in substantially vertical aline-
ment and it will therefore be easy to supply
proper wiring for the same from the same
source of supply that furnishes current to
the feeding electric motor 95 and the cutter-

ing for the outer end of the cutter disc shaft
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operating motor 97. Since the rotation of
the cutter-carrying frame is continuous, the
feed wire may be connected to electric slip
rings on the ring 17 below the collar 118,
where slip rings can be located; insulated
from each other but connected to the wires
which place the various motors in parallel
to each other. (See I'ig.3.)

- T will now describe the conveyer mecha-
nism and show that it is particularly adapted
for use with the kerf cutting mechanism
hereinbefore described, in a combined min-
ing and loading machine, although such
conveying mechanism may be used without
the cutting mechanism described in a simple
loading machine. An endless chain 181, as
shown in Fig. 5, provided with laterally ex-
tending flights 182, extends around a driving
sprocket 183. An electric motor 184 is con-
nected directly to the sprocket 183 to drive
the latter. The chain 181 travels in the
grooves 185, 185" in the lateral faces of the
longitudinal plate 14, as shown in Fig. 6.
The forward portion of the endless chain
181 extends around the pulley 218 at the
lower end of the post comprising the cylin-
der 10, as shown in Fig. 3. The conveyer

trough frame 44 is connected to the longi-’

tudinal plate 14, as shown in Fig. 6 and is
provided with vertical flanges 186 and 187,
as shown in Fig. 5. However, the vertical
flange 187 is broken away adjacent the cams
124 and 216.

As shown in Figs. 2, 16 and 18, the for-
ward portion of the flange 186 is curved to
form a trough or receptacle for the flights
182 to travel along and for receiving mate-
rial from the swinging conveyer 210.

The rear portion of the trough 44 is sup-
ported directly on the connecting plate 42
and is slidable thercon, as shown in Fig. 3.
Mounted upon the plate 42 by being secured
thereto, is a ball bearing swivel socket 183
in which is located the swivel or axle 189
of the bracket 190. To the rear end of the
bracket 190 are pivoted the vertical arms
192 to the lower end of which. is secured the
extension 193 of the conveyer trough. Tt

. will be seen by referring to Fig. 1 that this

50

65

extended conveyer trough is curved up-
wardly so that mine cars may be run under
the same. The lower end of the extension
193 is curved, as indicated at 194 in Fig. 5,
so as to make a turntable connection with
the rear end of the conveyer trough 44.

To the upper end of the pivoted bracket
190 is pivoted at 195 the screw-threaded rod
196 which extends loosely through the upper
end of the lever arm 197 which is secured to
the arms 192. By means of the wheel 198
on the screw-threaded portion of the rod
196, the arm 197 can be moved backward to
effect the lifting of the extension conveyer
trough 193. By turning the wheel 198 back-
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ward the conveyer trough extension 193 may
be lowered. 7

In order to faciliate the lifting and lower-
ing of the conveyer extension 193, I prefer

to connect a cushioning device between the

arm 197 and the pivoted support 190. This
cushioning device comprises a cylinder 199

a5

pivoted at 200 to the pivoted support 190 -

and a piston 201 which is connected to the
piston rod 202, the latter being pivoted at

208 to the bracket arm 197, as shown in Fig. 7

3. A spring 204 is located between - the
piston 201 and the end of the cylinder 199
opposite the pivotal point 200.  The spring
904 counterbalances nearly all of the weight
of the conveyer trough extension 193, so that
by turning the wheel 198 the extension may
easily be lifted. -The counterbalanced weight
of the extension should be sufficient, however,
to lower the same against the action of the
spring 204 when the wheel 198 is turned in
a direction to release the arm 197. '

I have not shown power-operated or au-
tomatic mechanism for swinging the exten-
sion 193 about its pivot 189 as this can eas-

ily be done manually. The connection be--

tween the rear end of the conveyer trough 44
and the extension 193 is maintained by the
adjacent arcuate ends indicated at 194. The
parts at 194 are determined by the pivot 189
as a center.
be sufficiently slack and flexible to permit
¢he desired lateral movement of the conveyer
trough extension 193. :

At the forward portion of the mining ma-
chine is a supplemental conveyer, as shown
in Figs 5, 18 and 19, comprising an endless
chain 205 which is arranged to be operated
by an electric motor 206 geared to the chain
205 having laterally extending flights 207
which move in the conveyer trough 208 at
the forward end of which is the vertical
flange 209 joining the vertical flange 210.
The forward portion 211 of the conveyer
trongh is hinged at 212, 212" so as to allow
such forward portion to occupy a substan-
tially horizontal position, although the main

portion may occupy various inclinations,

such for instance as that shown in Fig: 19.
The conveyer trough 208 and parts mount-
ed thereon, including the electric motoxr 206,
are supported by meauns of the bracket arm
913 which extends laterally from the cutter-
frame 112, as shown in Tfig. 5.
is pivotally connected at 214 to the supple-
mental conveyer. This pivotal connection
214 will permit vertical movement of the
lowermost cutterframe 112 and also of the
rear portion of the supplemental conveyer,
while the forward portion of the latter re-
mains on the floor of the mine chamber. The
forward lateral edge 215 of the supplemen-
tal conveyer trough, will then exercise its
maxium efficiency in acting as a scoop for

The conveyer chain 181 may 93

The arm 213
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collecting - substantially all material in. its
path.  As above indicated, the supplemental
conveyer must be lifted or elevated to such
position that it will pass over the main con-
veyer during the portion of the rotation of
the cutting apparatus when in non-cutting

- position, and for this reason I provide an

arc-shaped cam 216 similar to the arc-
shaped cam 124, the cam 216 being located
farther in the rear or behind the cam 124, as
shown in Figs. 2, 3 and 5. When the Ing
123, shown on the lower side of the cutter
frame 112 in Tig. 3, engages the cam 124,
the arm 213 will be lifted, and therefore the
rear portion of the supplemental conveyer
will be lifted. When the lug 123 with re-
spect to its center of rotation, is about on
the section line 11—11 of Fig. 10, the rear
portion of the supplemental conveyer will
be in the position represented in Fig. 19.
During the lifting of the rear portion of the
supplemental ¢onveyer, the outer or scoop-
ing end is dragged toward the base plate 8
and therefore will be brought nearer the
center of rotation, that is, the vertical axis
of the cylinder 10. At such time, however,
the frame 112 is substantially at its upper-
most limit of travel and the outer or scoop-
ing end of the conveyer will be in position to
engage and ride up on the cam 216 asthe cut-
ter frame 112 continunes to rotate. The free
end of the supplemental conveyer will thus
be lifted up over the main conveyer. The
parts are properly proportioned to “as-
sure the holding of the supplemental con-
veyer clear of the main conveyer. When
the -lug 128 becomes disengaged from the
cam 124, the stop 116 still- holds the cutter-
frame 112 in its elevated position. After
the outer end of the supplemental conveyer
leaves the cam 216, it may safely drop clear
of the main conveyer. Then when the cut-
ting opeération is about to be repeated, the
stop 116 will be engaged and the frame 112
will ‘descend to its lowermost position, as
shown in Fig. 3, whereupon the rear end of
the supplemental conveyer will again de-
scend and engage the upper end of the
flange 186 or outer wall of the conveyer
trough 44. As the cutters are advanced to

- produce the horizontal and vertical: euts

the breakers om the trailers continue to
break down the coal which is scooped up and

moved by means of the conveyer flights 207

onto the main conveyer, where the con-
veyer flights 182 will move the coal to the
extension 193 and thence out into mine cars
on a mine track lead along the mine cham-
ber to a position under the overhanging con-
veyer extension 193, } '
By referring to Figs. 16, 18 and 19 it will
be seen that the gathering conveyer is con-
nected at 214 to the frame 112 so as to have

a swinging movement on a horizontal axis

at 214 and also fo have a bodily swinging

‘belt run-ways.

this run-way.

o

movement with the frame 112 on a vertical
axis within the boundary of the receiver
comprising the vertical wall 186, 187 at the
torward end of the vear frame. The front
frame comprising the base 8. is adjustable
angularly relative to the rear frame which
may swing on such vertical axis. Both the
gathering conveyer and the delivering or
discharge conveyer comprise non-traveling
Each -conveyer also com-
prises an endless transmission belt carrying
spaced lights which traverse the run-ways.

The line of draft of the delivering or dis- .

charge conveyer extends forwardly and
around the vertical axis so that the receiver
comprising the vertical wall 186 will be open
to this line of draft. The line of draft of
the gathering conveyer may be on either
side of the endless belt because the motor
206 1s an electric motor and may be reversed
so that the flights 207 may traverse the ways
alternately at the forward and return por-
tions of the belt. This is advantageous to
loosen the material particularly along the
run-way in advance of the upright wall 210
when material tends to become choked along
In other words, the reversi-
bility of the transmission belt 205 relieves
choking conditions which may occur under
some circumstances.

By referring to Fig. 19 it will be seen that
the reveisible traveling conveyer flights
which traverse the ways on the pan 208
sweep in horizontal arcs at opposite ends of
the ways and at the discharge end the flights
have a free sweep from one way to the
other, the receiver being disposed beneath
the discharge end of the gathering conveyer.
[t will also been seen that the ways which
fead out of the receiver provide the base of
the latter. - Furthermore the reversibility of
the belt 205 renders the ways on the pan 208
alternately available for conveying the ma-
terial in a common draft direction from the
floor to the opening above the receiver.
When the flights 207 move across the upper
end of one way to the upper end of the other
they have a non-conveying arm. arc sweep.
In other words, duplex ways are provided
on the pan 208 and the reversible fransmis-
sion belt 205 carries spaced flights which may
traverse the ways alternately in the forward
and return portions of the belt and in a
horizontal non-conveying arc from one way
to the second. When the scooping attach-
ment comprising the plate 211 and the verti-
cal wall 209 is hinged to the pan 208, as

shown at 212-and 212’, the gathering con-

veyer is intended to operate only in one
direction of horizontal sweep over the mine
floor in advance of the supporting frame-
work, but when the scooping attachment is

omitted by removing the hinges 212, 2127,

the gathering conveyer may be swept arcu-
ately actoss the mine floor in opposite direc-
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tions and the belt conveyer 205, 207 driven
in either direction, as may be desired. How-
ever, whether the scooping attachment is
connected to the pan 208 or not the motor
206 may be reversed whenever desired so as
to drive the flights 207 in either direction
along the ways so as to relieve choking con-
ditions when necessary and to efficiently de-
liver the picked up material to the receiver
through an angle of 180° or more between
the gathering conveyer and the delivering
conveyer, or between the supplemental frame

- 112 and the framework on which it is mount-

ed. Tt should also be noted that the upright
axis of swinging movement of the gathering
conveyer and the supplemental frame 112
coincides with the axis of relative swinging
movement of the forward frame 8 and the
rear frame on which the delivering conveyer
is mounted. This upright axis of swinging
movement of the gathering conveyer also
coincides with the forward upright axis of
the arcuate bearing for the chain 181, the
latter being driven by the motor 184 and the
rear -section 193 being swingable horizon-
tally for the purpose of delivering material
to mine cars on a track directly back of the
longitudinal length of the machine or to
mine cars on tracks on opposite sides of the
longitudinal length of the machine.

It should be understood that although the
stop 116 by engaging the interlocking mem-
ber 120 of the arm 112, holds the latter in its
uppermost. position even after the lug 123
runs off the cam 124 shown in Fig. 5, the
arm 112 should drop to its lowermost posi-
tion just as soon as the conveyer trough
44 is entirely cleared. This operation is de-
sired so ‘that the disk cutter 129 will be
ready for operation just as soon as it ap-
proaches the wall of the mine. -The supple-
mental conveyer trough 208 will also descend

_at its outer end while the lug 123" on the

under side of the conveyer trough 208 is still
on the cam 124. It-should be understood
that the parts may be so related that the lug
123" on the bottom of the trough 208 will
be approximately at the same distance trom
the vertical central axis of the post 10 as the
Ing 123 on the arm 112 and as the cam- 124.
The cam 216 serves as an additional support
for the conveyer trough, or may be used as
the sole support of the conveyer trough
when the latter is lifted too high for the lug
123’ to engage the cam 124. However. the
lug 123’ will not run off the cam 124 radially
because the lug and cam are of sufficient
width to prevent this. The lug 123" will
finally run off the cam 124 a short time after
the conveyer trough 208 runs off the cam
216. The conveyer will then drop onto the
flange or side wall 186 of the main conveyer.

trough 44, and continued rotation of the

supplemental conveyer trough 208 will al-
low the latter to return to its lowermost po-
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sition. It will therefore be seen that when
the lug 123 first runs up on the cam 124, the
rear end of the supplemental conveyer will
be lifted to the position represented in Fig.

19. As soon as the arm 112 and the parts 7

carried thereby are entirely clear of the con-

~veyer trough 44, the arm 112 will drop and -
the rear end of the supplemental conveyer

will also descend. The forward end of the
supplemental conveyer, however, will still
be elevated by the cams 124 and 216.  Con-
tinued rotation of the supplemental con-
veyer will finally cause the forward portion
thereof to reach its scooping position on the
floor of the mine chamber. As the horizon-
tal dise cutters produce the horizontal kerfs,
and the vertical rotary cutters produce the
vertical kerfs, the trailers carrying the
breaking down cams are continually effecting
the breaking off of the coal in large pieces
which fall onto the. supplemental eonveyer
trongh 208 or onto the floor at the base. of
the mine wall in position to be scooped up
by the scooping edge 215 onto the platform
211 from which the coal is conveyed by the
flights 207 to the main hopper at the for-
ward end of the conveyer trough while the
flichts 182 move the pieces of coal to the ex-
tension 193 and thence into the mine cars. It
should be particularly observed that by em-
ploying intermediate vertical disc cutters
following the horizontal disc cutters, the
coal may be broken down in large- pieces.
This is because a disc cutter can produce
deeper cuts than tools which move in arcs of
circles but do not rotate. In the construc-
tion shown in the drawings, a single rotary
disc cutter produces a vertical kerf which ex-
tends both above and below the horizontal
kerf and communicates with the latter, as
shown in Fig. 15. By referring to the latter
view, it will be seen that the uppermost slab
175 and the lowermost slab 178 are not as
thick as the intermediate slabs 176 and 177.
The intermediate slabs can be made larger
because of the rotary disc cutters which ex-
tend into the coal above and helow the hori-
zontal kerfs. TFurthermore, the additional
weight of the larger intermediate slabs will
assist in breaking them loose from the mine
wall. By this method of mining coal verti-
cal arc-shaped kerfs are produced by rotary
disc cutters at one operation, such vertical
kerfs communicating with the horizontal
kerfs to cut large intermediate slabs which
are broken down by means of the cams at the
ends of the trailers loosely connected to the
vertical disc cutter-carrying arms. There-
fore the horizontal kerfs are each completed
by a single rotary disc cutter, and each of
the arc-shaped vertical kerfs is produced by
a single vertical disc cutter. Only a single:
cam or wedge acts for breaking down a cer-
tain slab of coal which has been cut, as in-
dicated in Fig. 15. The mining operation is
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therefore such that by means of téols follow-
ing each other closely, the coal may be cut
and broken down in large blocks and imme-
diately conveyed by the supplemental con-
veyer onto the main conveyer and thence to
the mine cars. Tt will thus be seen that the
loa’din,%; apparatus herein disclosed is par-
ticularly adapted for use in connection with
mechanism which dislodges coal from an up-
right mine wall in crescent-shaped masses
and allows such coal to fall to the floor at
the base of the mine wall or directly onto
the supplemental conveyer which moves
along an arc to conform with the arcuate
feeding path of travel of the cutting appa-
ratus.: It should also be noted that the load-
ing apparatus is adapted for use separately
from mining mechanismn, particularly where
the coal has been dislodged by a separate
mining machine in crescent-shaped masses
and left in its dislodged position at the base of
an upright curved wall along which the sup-
plemental conveyer of the loading apparatus
is adapted to travel so as to gather up and
load all of the dislodged coal. ~Such loading
operation may be started at the base of the
pile of dislodged coal and the supplemental
conveyer may be moved continuously in the
same direction to scoop up material which
may roll down from the pile of coal closer to
the mine wall. As the scooping and convey-
ing operation continues, the supplemental
conveyer may be moved forward step by step
to new positions by means of the motor com-
prising the cylinder 45, accompanied by
proper operation of the roof jacks.

As soon as the cutting operation begins,
the rear portion of the mining machine com-
prising the roof jacks 6, 6 after releasing
the latter, may be moved forward.  This
may. be done even while the conveying
operation is taking place. This will not
interfere with the continued operation of
the mining -and loading machine or with
the continued operation of the loading
apparatus when the mining mechanism is
omitted, because the fore portion of the
machine is securely held i position by
means of the hydraulic jack 7. When the
valve 220 in Fig. 6 is open and the exhaust
valve 221 is also open, and the supply valve
222 is closed, the plunger 37 will descend.
In a similar manner by opening the valve
223 the plunger 37" may be caused to de-
scend. This will entirely loosen the rear
roof jacks 6 and 6” and free the rear portion
of the machine. ~Now when the supply
valve shown at 51 in Fig. 5 is open, and the
electric ‘hydraulic pump is operated, the
piston 46 in the cylinder 45 (see Fig. 8) will
receive hydraulic pressure, as will also the

~ forward inside end of the cylinder 45. The

exhaust valve 52 being open at this time,
the plate 42, together with the hydraulic
jacks 6 and 6” will be moved forward. The

11

valves at 224 and at 222, as shown in Tig.
20, may now be operated to secure supply
pressure from the hydraulic pump, the
valve 221 being closed but the ‘valves 220
and 223 being open. The plungers 37 and
37" may then be forced upwardly against
the roof of the mine and firmly set in

70

position so as to securely anchor the rear -

portion of the machine. After the crescent-
shaped masses of material have been dis-
lodged from the upright mine wall in
advance of the machine, and while the cutter
frames are passing over the intermediate
portion of the machine, the exhaust valve
32 may be opened to relieve the pressure in
the cylinder 10 below the plunger 11 of the
forward hydraulic jack.
therefore descend and the shoe 13 will be
released from the roof of the mine. Be-
cause of the sliding connection of the frame
63 with the vertical rod 86, as shown in
Fig. 3, and because of the rolling mill
coupling 189, the plunger 11 may have free
descent. By mnow letting in~ hydraulic
pressure back of the piston 46 and relieving
1t ahead of the piston, the forward portion
of the machine, including the main conveyer
trough and the base plate 8, together with
the parts mounted thereon, will be moved
forward to a new cutting and loading
position. As soon as the forward portion

of the machine has been moved to its new .

cutting and loading position, the hydraulic
pressure will be again  exerted in the
cylinder 10 to force the plunger 11 to its
uppermost position. It will therefore be
seen that as soon as the dislodgment of
crescent-shaped masses of material is
effected, the disc cutter 68 will be permitted
to descend. The latter will therefore be in
a lower position while the arm 63 is swing-
ing around over the plate 14 or the.inter-
mediate portion of the machine. As soon
as the mine wall is approached by the
cutters again, the plunger 11 will have been
driven upwardly and the cutter 68 will be in
a position to begin a new cut farther into the
mine wall. The operation is theréfore such
that as soon as the forward portion of the
mining and loading machine is anchored,
the cutting operation of new kerfs will
begin, and as soon as this takes place the
rear portion of the machine is being

_loosened and ‘moved to a new forward

position and then again firmly anchored.
When the cutting of the kerfs is completed,
the forward jack is again released and the
forward portion of the machine moved
forward and again anchored for positioning
the machine so that new kerfs can be
produced. - The minitg and loading machine
may therefore be operated continuously
with little or no interruption, and coal in
large blocks may be conveyed away as soon
as 1t is broken down, and even while the

The latter will’
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rear portion of the machine is being moved
forward to a new position. It may be
desirable to change the direction of move-
ment of the entire machine, whether used
as a combined mining and loading machine

or when used as a simple loading machine.
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I have therefore provided the manually
operable side jacks comprising the shoes 55
and 55’, as shown in Figs. 5 and 6. By
referring to Fig. 13 it will be observed that
if the sleeve 55 and rod 53" are lengthened
out, the plate 33, together with the parts
connected thereto, will be shifted to the
dotted line position 33’. It will then be
evident that the conveyer trough 44 will
also be shifted to a new position, as in-
dicated by the dotted lines 44" in Fig. 13.
When the rear portion of the machine is
thus shifted, and the hydraulic jacks 6, ¢
firmly anchor such rear portion of the
machine, the forward movement of the
forward portion of the machine will be in a
different direction.  For instance, as in-
dicated in Fig. 13, when the plate 33 and
the parts connected thereto are shifted to the
dotted line position 33’, forward movement
of the machine will be at an angle to at one
side of the previous line of movement.
Therefore, by operating the one or the other
of the jacks 55 or 55, the path of inter-
mittent travel of the mining machine may
be varied as desired.

By connecting the brackets 217 and 2i7”
to the rear frame of the mining machine, as
shown in Fig. 5, the rearward movement of
of the jacks 55 and 55" may be limited so
that the jacks may be adjusted to have such
a length that when perpendicular to the rear
frame they will slip along the side walls of
the room and prevent the rear portion of the
machine from swerving out of the straight
line of travel. o

As shown in Fig. 14, an -air suction fan
925 is mounted on the horizontal plate 33.
Directly connected to the suction fan 2235
is an electric motor 226. The suction fan
or blower 225 1s carried by a pipe 227 to the
flexible coupling 228 which in turn is con-
nected to the elbow 229, the latter fitting
into an opening 230 in the mine wall 231.
When the suction fan 225 operates.it draws
the dust laden air in the room where the
mining and leading operation is taking

lace, through the intake opening 232 and
lows it through the opening 230 into the
next adjacent room. The holes 230 in the
maine wall 231 may be produced by the bor-
ing tool 234 which is connected to be oper-
ated by the electric motor 235 mounted on
the plate 33. When the kerf cutters are
operating and producing slack or coal dust
which floats in the air, the blower 225 is
constantly taking such dust laden air and
blowing it into the mnext adjacent room.
The electrically operated -blower is there-

1,478,157

fore a means of ventilating the mine and of
putting the coal dust into a place where it
will not interfere with the mining and
loading machine or with the operator.

At the same time that the room in whicn
the mining and loading operation is taking
place is being ventilated, the boring tool 234
18 producing a new opening through the
wall 231. The new opening  through the
wall 231 may be located ahead of the open-
ing through which the blower is sending the

dust laden air, any suitable or convenient

distance preferably a considerable distance
so that the opening in service may serve the
machine for a considerable portion  of
advance of travel. It may, however, be
located a distanee equal approximately to
the travel that the forward portion of the
mining and loading machines makes when
moved to a new .cutting and loading po-
sition. Therefore, when the rear portion
of the mining machine is moved forward
the elbow 229 will be in proper position to
ventilate through the opening which has
just beenr made through the mine wall. -The
opening which has just been left by the
elbow, can be closed by means -of a plug 230.
Therefore, at the time that the cutting oper-
ation of the mining machine is taking place
all of the openings back of the ventilator
ave plugged up and the opening by the tool
934 1s still incomplete. Therefore the only
communication between the mining machine
room and the next adjacent room 1s through
the opening 230 through which the blower
is operated.

The electric wiring for the machine is
diagrammatically illustrated in Ifigs. 2 and
3. The main supply wire 237 may be con-

nected to a motor starter or master con-

troller 238 from which the supply wire 239
extends along the center portion of the lon-
gitudinal plate 14-to a fixed circular ring as
previously described, mounted on the collar
17 and insulated therefrom. Above this
fixed ring is a slip ring insulated from the
hollow post 10 and connected by the flexible
wire 240 to the binding post 241 on the arm
212. The wire 240 may comprise convolu-
tions so as to be sufficiently flexible to per-
mit the arm 212 to rise or descend without
interfering with the continuity of the slip
ring arrangement on the collar 17. A wire
242 extends upwardly from the binding post
241 to each of the various: electric motors
95,97, 161, 161" and 161”". EKach of the elec-
tric motors may comprise a separate switch
which is represented by small rectangles,
The outgoing terminal of each motor may
be grounded to the machine so that the cur-
rent may be fed into the apparatus by the

positive wire 237 and taken from the appa-

ratug by the negative wire 243,
The electric motors 235 and 226 may also
be conneeted by a branch wire from the wire
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239, and this branch wire have its other ter-

minal grounded to the machine in g vwell
known manner. Each of these motors ma

also be supplied with separate switches. I}tr
will therefore be seen that each electric mo-
tor may be turned on or off independently of
the other electric motors. There is one com-
mon supply wire extending from the positive
main to each of the electric motors. The
master controller 238 may be used to turn on
current when all the electric motors are con-
nected so as to immediately operate them.
It should be understood, however, that each
motor may be: turned on and off by means
of its own switch. This will not interfere
with the operation of the other motors be-
cause -there is a common supply wire and
each motor has one terminal grounded to
the framework of the machine. The motors
are therefere connected in parallel and are
preferably series-wound motors which will
automatically exert such power as is re-
quired of them in accordance with the hard-
ness of the material to be cut. For instance,

it the kerf cutters shown in Fig. 8 meet-

with unusually hard material the motor 97
will rotate more slowly but more powerfully,
and at the same time the feeding motor 95
will rotate more slowly and more power-
fully, until the unusually hard material has
been cut through, when the motors will auto-
matically speed up again to operate the
kerf cutters at a normal rate of speed. By
mounting the electric motors upon the vari-
ous cutter arms for separate and independ-
ent operation of the cutter, the efficiency
of the apparatus is increased by the elimi-
nation of gearing and because the operation
of the mining and loading machine is more
easily controlled. '

In Fig. 4 a modification is shown for per--

mitting the lifting jack to be used for the
forward portion of the mining and loading
machine. This lifting jack comprises a eyl-

inder 244 and a plunger 245. The upper end

246 of the cylinder 244 is provided with a
passage 247 which is controlled by the three-
way valve 248 which may be operated by the
manual wheel 249 outside of the eylinder 10.
When the three-way valvé 248 is moved to

the position shown in Fig. 4, the passage.
247 s closed, but the passage 24" then com- |
municates with the upper end of the plun-.

ger 245. When hydraulic pressuve is then
exerted through the passage 24, the cylinder
244 will be lifted while the plunger 9245
rests on the floor of the mine chamber.

-When the pressure in the passage 24 is re-

lieved. the weight of the forward portion of
the mining and loading machine will cause
the latter to descend. Im this way the for-
ward portion of the mining and loading ma-
chine may be lifted and lowered as desired
by means of this hydraulic jack. The valve
248 1s 'so-constructed. that when desived the

i3

plunger 11 may be operated independently
of the lifting jack, or hoth may be operated
simultaneously, depending upon which di-
rection the valve 248 is turned. When it is
desired to move the mining and loading
machine to another location in the mine, the
lifting jack shown in Fig. 4 may be oper-
ated to elevate the forward portion of the
machine, and the hydraulic jacks 4 and 4’
may be operated to lift the rear portion of
the machine. The truck comprising the
platform 1 and the wheels 2, as shown in Tig.
1, may be then run under the mining and
loading machine so that the latter may be
transported easily on the track 3 to another
room or elsewhere in the mine. When trans-
porting the mining and loading machine on
the truck to a new location. it is preferable
to fold up the mining and loading machine
compactly, as shown in Fig. 1, by operating
the cutter bracket arms and the forward
swinging conveyer until they occupy a po-
sition over the intermediate portion of the
machine, when the current to the motors
may be cut off entirely by moving the master
controller switch 288 back to initial or open
position.

As shown in Figs. 6 and 20, the drum 27
may be divided by a longitudinal partition
260-into a supply compartment 259 and an
exhaust compartment 258. By comparing
Figs. 5 and 6 with Fig. 18, it will be seen
that the pipe 256 is the supply pipe, and the

pipe 257 the return or exhaust pipe. The.

valves 31 and 32 being simple valves are
either open or closed according to the way in
which they have been manipulated. Tf the
valve 32 is closed and the valve 31 open, and
the electric motor 29 started to operate the

pump. fluid pressure will be exerted through-

the pipe 26. The pipe 26 communicates
through the pipe 25 and the flexible connec-
tions shown in- Fig. 3 with the cylinder 10
wherein the hydraulic pressure acts on the
plunger 11 to move its serrated upper end
13 against the roof of the mine chamber and
hold the forward frame 8 and all the sup-
ports. for the cutting mechanism, firmly in
position. After the cutting operation has
been completed -and it is desired to release
the forward hydraulic jack, the valve 31 is
closed to cut off the supply pressure, and the
valve 32 is opened .so that the water in the
cylinder 10 can flow freely into the exhaust
compartment 258 of the drum 57. ,

In the same manner, as shown in Fig. 6,
when the valve 221 is closed and the valves
222 and 220 are opened, supply pressure will
be exerted in the cylinder 34 to force the
plunger 87 upwardly. When it is desired to
release the plungei 37, the valve 229 is closed
and the valve 221 opened, so that the water
in the cylinder 84 may flow freely through
the valve 221 into the exhaust compartment
258 of the drum 27. R
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In like manner, pressure may be exerted

‘on the piston 46 in the cylinder 45, either

on one side or the other thereof, according to
the direction in which it is desired to move

" the forward frame relatively to the rear

frame. Tigs. 3 and 5 show the relative posi-
tions of the frames after the rear frame
has been moved forward while the forward
frame is being held stationary. In order
to accomplish: this, it will be seen by re-
ferring to Fig. 20, that the opening of the
valve 51 and the closing of the valve 261
enables the supply pressure to be exerted in
the cylinder 45 ahead of the piston 46, the
valve 52 being closed and the valve 262 being
open during this operation. If the rear
frame is held stationary by the hydraulic
jacks, and the forward frame given freedom
of movement, pressure may. be exerted
through the pipe 50 by opening the valve
52 and. closing the exhaust valve 262 imme-
diately below the same. At the same time,
the valve 51 is closed and the valve 261
opened so that the water in the cylinder 45
ahead of the piston 46 may be exhausted
il’}m the lower compartment 258 of the drum
27. :
By referring to Fig. 3, it will be seen that
the plunger 11 is entirely removable out of
the upper end of the cylinder 10, and that
the circular bracket 59 and the collar 62 and
therefore the frame 63 together with the
cutters 68 and 134, are entirely removable
from the plunger 11. The arm 126, to-

5 gether with the cutters 129 and 131, may be

entirely detached at the pivot 125 from the
arm 112. The hub 106, together with the
cutter 107 and the flexible shafts 137 and
188, may also be detachably mounted on the
frame 85, Or-if desired, the frame 85 may
be replaced by a shorter frame such as that

designated 85" in Fig. 17, without the

motor 97 and the parts actuated thereby,
as shown in Fig. 3, and also omitting the
vertical post 86 of Fig. 3. Furthermore,
the arm 112 of Fig. 3 may be shortened as
indicated at 112" in Fig: 17, when the lower-
most cutters are to be omitted. The omis-
sion of the cutting apparatus from the min-

~ing and loading machine produces a simple

loading machine particularly adapted for
gathering and loading coal dislodged by
the mining machine which operates arcu-
ately along an upright mine wall. For in-
stance, if a separate machine in one mine
chamber produces a plurality of spaced-
apart horizontal kerfs, and the machine is
then removed to permit blasting down of
the cut coal, such a machine may proceed
to the next adjacent chamber, and after the
blasting takes place, the loading machine
hereinbefore described as not being provided
with any cutting mechanism whatever, may
be brought up to the mine wall to gather and

“load the dislodged material. By omitting

1,478,157

the cutting apparatus, the framework  of

the machine may be substantially decreased
in height, as shown in Iig. 17, so that a
loading machine will be produced which will
be particularly adaptable for operation in
comparatively low roof mine -chambers
Tig. 16 illustrates a plan view of such load-
ing apparatus particularly adaptable for
comparatively low roof mine chambers.
Due to blasting operations along an arcu-
ate mine wall, the coal may be spread con-
siderably back from the unmined mass, and
therefore the loading operation may pro-
ceed while the forward hydraulic roof jack
holds the forward portion of the machine in
fixed position while the supplemental con-
veyer rotates through approximately 180°
while maintaining delivery communication
with the main conveyer. This arcuately
movable supplemental conveyer may he
rotated continually in the same direction
by being moved along the cams 124 and
916 over the main conveyer. . While the for-
ward supplemental conveyer is being moved
arcrately from the mine wall back toward
the mine wall, the forward hydraulic jack
may be released and the piston 46 operated

while the rear hydraulic jacks 6, 6" of Fig.:

¢ are retained 1n voof propping position.
After the forward hydraulic jack has been
moved forward to a new position, it may
again be operated against the roof so that the
forward supplemental conveyer may gather
coal along a path somewhat closer to the
unmined' mass. - The scooping and loading
operation may be repeated as often as de-
sired, without step by step movement of
the forward hydraulic roof jack; such as
when the coal tends to roll' from the pile
close to-the mine wall down into the path
just passed over by the scooping portion
of the forward sapplemental convever.
Inasmueh as the stops 115 and 116 co-
operate with the -hub 114 and the interlock-
ing member 120 of the arm 112 of Fig. 3,
they cooperate with the arm 112" of TFig. 17
in the same manner. as hereinbetore  de-
serihed,
nism is omitted, such stops and interlocking
nmember may be decreased in vertical dimen-
sions, as illustrated at 115’; 116" and 120’
in Fig. 17. But if desired, the exact con-
struction with. respect to the stops 115-and
116 and the interlocking member 120, as
shewn in Fig. 3, may De used, and even
the arm 112 of the same dimensions shown
in Fig. 3 may be vetained, together with the

Ing 123 for riding on the cam 124, the arm -

126 being omitted by detachment from the
arm 112 at the pivot 125.
When the cutters 68 and 134 are omitted,

as illustrated at the upper right hand por-

tion of Fig. 17, the rear hydraulic jacks
6. 6’ may also be decreased materially in
elevation, as illustrated. at 6”7, 37" and 38"

However, when the cutting mecha- -
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at the upper left-hand portion of Fig. 17.
By comparing Fig. 17 with Fig. 8, it will
be seen that when the machine is not pro-
vided with any cutting mechanism, the re-
maining loading apparatus may be substan-
tially reduced 1 height so as to operate in
comparatively low roof mine chambers.

After the forward supplemental conveyer -

arcuately gathers up material from the mine
floor and conveys it to the main conveyer
through a range of approximately 180°, such
material is moved to the extension 193 which
is adapted to .overhang a mine car on a
mine track back of the loading machine.
This extension may be adjusted in eleva-
tion by means of the wheel 198 and it may
also be adjusted so as to be directed to a
mine car on a parallel track by moving the
extension on the swivel 189. Tt should be
noted that there is illustrated only a single

main conveyer chain 181 which extends

around the forward hydraulic jack and en-
tirely out to the outer end of the extension
193. On account of the flexibility of the
chain 181 and-the guiding of the flights 182
thereof along the vertical walls 186 and 187
of the main conveyer trough, the extension
193 may be adjusted in position laterally as
well as in elevation to a certain extent with-
out interfering- with the operation of the
main flight conveyer, Preferably the motor
184, shown at the left-hand end of Fig. 5, is
operated so as to rotate the driving sprocket
wheel 183 in a clockwise direction, as viewed
in plan, so that the conveyer flights will be

- moved freely along the open space adjacent

40

45

80

the cams 124 and 216 and will convey ma-
terial along the trough 44 on the opposite
side and toward the outer end of the exten-
sion 193. When the extension 193 is moved
laterally on the swivel 189, the flights which
tend to wipe along the wall 186 will simply
slip off the end thereof at the arcuate edge
194, and on the other side the chain will be
slack; so that when the flights move against
the end of the wall 187 at the arcuate edge
194, such flights will be readily directed
along the inner side of such wall 187.
Inasmuch as the loading machine is par-
ticularly adapted for loading coal which has

- been dislodged by an arc wall machine. the

L]
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devices illustrated at the lateral ends of the
rear frame 33 in Fig, 5 may be used in the
manner illustrated in Fig. 13 to properly
position the loading machine to operate ac-
curately along the arcuate wall and at a
suitable distance therefrom. It should also
be noted that the abutments 217 and 217’
may be used to limit the rearward movement
of the shoes 55, 55’ so that when the rear

frame is moved forward such shoes may oc--

cupy the dotted line positions illustrated in
Fig. 5 and hold the frame 33 midway be-
tween the lateral walls of the mine chamber,
thereby assuring a central longitudinal

movement, of the loading machine and pre-
venting the forward supplemental conveyer
from being moved too close to the mine wall
at certain portions of its path of travel. It
is desirable that when the last portion of the
loading operation takes place, the forward
hydraulie roof jack shall be located approxi-
mately at the center of curvature of the
mine wall, so that the final arcuate move-
ments of the scooping conveyer shall be able
to_gather and load into the main conveyer
substantially all of the material which has
been dislodged by the separate arc wall ma-
chine previously operated preparatory to
blasting down the coal. '

‘Attention is called to the fact that in my
copending application, Ser. No. 764,487,

13
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filed April 80, 1913, for an improvement in .

mining machines, I have described and
claimed the mining machine as well as the
combined mining and loading machine here-
in disclosed, and the present application is
therefore a continuation of said copending
application so far as common subject-matter
1s concerned.  In faet, Figs. 1 to 15 inclu-
sive and Fig. 20 of the drawings of the
present application are exact copies of simi-
lar drawings in said copending application
except that in Fig. 8 of the present case the
ventilating apparatus is omitted, but this is
shown in Fig. 15. Fig. 16 modifies Fig. 5 by
omitting the cutting apparatus and showing
the machine as a simple loader. TFig. 17 s a
modification of Fig. 8 since it omits the cut-
ting apparatus and shows the height of the
loading machine about half the height of the
combined mining and loading machine of
Fig. 8. Tigs. 18 and 19 are copied from
similar views in said copending application,
except that Fig. 18 omits the cutter disc.
It will thus be seen that the loading ma-
chine includes a main frame having mounted
thereon a main conveyer comprising the end-
less chain 181 and the flights 182. A swing-
ing supplemental frame 112 is mounted on
the main frame, and has counected thereto
gathering means comprising a supplemental
conveyer, as shown in Fig. 16. The main
frame or supporting frame has the main
conveyer so arranged . thereon that its for-
ward receiving portion is in an approxi-
mately horizontal plane closely adjacent the
surface. on which the machine is supported.
The supplemental conveyer constitutes a ro-

ceiving section pivoted to the forward end

of the main conveyer. The turntable mech-
anism is capable of swinging this receiving
section- horizontally into various angular
positions relative to the main conveyer so
that material may be received from various
directions tangentially corresponding to the

respective positions of the receiving section.’
- The gathered material is delivered to .the

forward arcuate trough or receptacle at the
forward end of the main frame in a low
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position relative to the mine floor thus
adapting the loading machine for use In
very low roof mines. .

gbviously those skilled in the art may
make various changes in the details and ar-
rangement of parts without departing from
the spirit and scope of my invention as de-
fined by the claims hereto appended, and I
desire therefore not to be restricted to the
precise constriction herein disclosed.

Having thus described an embodiment ot
my invention, what I claim and wish to have
secured by Letters Patent of the United
States is: '

1. In a loading machine, the combination
with supporting framework, of a roof jack
for anchoring the forward portion thereof,
turntable mechanism' mounted on said roof
jack, a main conveyer on said framework, a
receptacle at the forward end of said con-
veyer in a position adjacent the mine floor,
a scooping chute connected to said frame-
work to move arcuately concentrically with

‘said roof jack through a range of about 180

degrees from a position at one side of the
machine at right angles to the longitudinal
length thereof to a position at the other side
of the miachine at right angles to the longi-
tudinal length thereof, a traveling supple-
mental conveyer in said chute in delivery
communication with said receptacle through-
out the 180 degree range of movement there-
of, means for operating said conveyers, and
a motor for operating said turntable mecha-
nism to swing said chute from one side of
the machine to the other to effect the gather-
ing- of material from the mine floor in
advance of said framework and deliver it to
said mine conveyer for transfer toward load-
ing position. o

2. In a loading machine, the combination
with supporting framework, of turntable
mechanism ‘comprising a gear adapted to
occupy a- stationary position in fixed rela-
tion to said framework, a conveyer on said
framework with its receiving end adjacent
the surface on which the machine is sup-
ported, gathering mechanism pivotally con-
nected to said framework concentrically
with said gear to have a range of gathering
movement from one side of said machine
at right angles thereto to the other side of

said machine at right angles thereto through-

an angle of about 180 degrees, and a motor
for operating said turntable mechanism to
swing said gathering mechanism_ while the
latter is delivering material to said conveyer.

3. In a loading machine, the combination
with a supporting frame, of a conveyer on
said frame, an arcuate receptacle at the for-
ward end of said conveyer, gathering mecha-
nism pivotally connected to said frame
concentrically “with said arcuate receptacle
to have a range of gathering movement
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from one side of the machine at right angles
to the length thereof to the other side of the
machine at right angles to the length there-
of, and means for operating said gathering
mechanism  including swinging movement
thereof through about 180 degrees while re-
maining in delivery communication with
said conveyer throughout such angle.

4. In a loading machine, the combination
with a supporting frame, of -a conveyer
thereon, a receptacle at the forward end of
said conveyer, gathering mechanism: com-
prising a scoop and a supplemental con-
veyer, means for mounting said gathering
mechanism on said supporting frame to have

a pivotal connection therewith concentrie

with said arcuate receptacle and to have a
range of swinging movement through. an
angle of about 180 degrees from a position
at one side of the machine at right angles
to the longitudinal length thereof to a
position at the other side of the machine
at right angles to the length thereof while
remaining 1n delivery communication with

said first-named conveyer throughout such
angle of 180 degrees, and means for oper-.

ating said gathering mechanism including
swinging thereof through such angle on said
pivotal connection. : :

5. In a loading machine, the combination
with a main frame, of an endless traveling
conveyer with its receiving end in a low
position relative to the surface on which
the machine is supported, an arcuate recep-
tacle for the said receiving end of said con-
veyer, a supplemental frame connected to
sald main frame for arcuate movement on
an upright axis concentric with said arcuate
receptacle and in planes substantially at
right angles to said axis, a supplemental
conveyer mounted on said supplemental
frame to move bodily therewith, and means
for swinging said supplemental frame and
said supplemental conveyer from one side
of the machine at right angles to the length
thereof to the other side at right angles to
such: length through an angle of about 180
degrees while said supplemental conveyer
remains in delivery communication with
said first-named conveyer by means of said
arcuate receptacle = c
- 6. In a loading machine, the combination
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with a main frame, of an endless traveling::

conveyer mounted thereon and extending

from a position adjacent the: surface on

which the machine is supported at the for-
ward end of said frame to an elevated posi-
tion rearwardly of said frame to overhang
a mine car, a receptacle at the forward re-
ceiving end of said conveyer and having an
arcuate contour, a supplemental frame con-
nected to said main frame for arcuate move-
ment relatively thereto on an upright axis
back of the forward arcuate edge of said re-
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ceptacle, gathering mechanism mounted on
sa1d supplemental frame and movable arcu-
ately and bodily therewith in position to
deliver material at said arcuate edge into
sald receptacle, turntable mechanism for
moving sald supplemental frame and said
gathering mechanism  about such upright
axis while delivery communication between
said gathering mechanism and said recep-
tacle to said conveyer is maintained at said
arcuate edge during such arcuate move-
ment, and means for operating said gath-
ering mechanism to deliver material to said
receptacle and said conveyer for transfer
by the latter to said mine car.

7. In a loading machine, the combina-
tion with a main frame; of a supplemental
frame mounted thereon for arcuate move-
ment on an upright axis, an endless travei-
ing conveyer on said main frame, a recep-

~tacle at the forward end of said conveyer,

28

the forward edge of said receptacle being
arcuate on.an axis concentric with the axis
of arcuate movement of said supplemental
frame, radial gathering mechanisin mounted
on said supplemental frame to move bodily

- therewith to gather material and deliver it
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to said receptacle at said arcuate edge there-
of, and means for operating said gather-
ing mechanism including swinging move-
ment thereof while delivery communication
is maintained with said eonveyer at said are-
uate edge of said receptacle. '

8. In a loading machine, the combination
with a-conveyer adapted to rest approxi-
mately flat on the floor of a mine chamber,
of gathering mechanism connected to said
conveyer as a separate unit but maintained
in delivery communication therewith, said
gathering mechanism being mounted to hav-
g & swinging movement on an upright
axis, means for operating said gathering
mechanism  including swinging movement
thereof on-said upright axis to gather ma-
terial from the floor and deliver the same to
said conveyer adjacent the floor, and means
for operating said conveyer to transfer to-
ward loading position the material received
from said gathering mechanism during the
arcuate swinging movement of the latter.

9. In a loading machine, the combination
with a main-conveyer, of framework for
supporting said conveyer with its forward
receiving end approximately at the floor on
which the mavhine rests, a supplemental
fraime mounted on said frameswork for move-
nent relatively thereto in a curved path on
an upright axis, means separate from said
conveyer for removing loose -material from
he floor in advance of the machine along such
curved path and delivering such material to
said receiving end of said main conveyer just
zhove the floor, and means for maintaining
delivery comununication between said sepa-
rate removing means and said conveyer dur-
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ing the swinging movement of said separate
removing means. .

10. In a loading machine, the combination
with a main frame, of a conveyer thereon, a
roof jack at the forward portion thereof, a
supplemental frame pivoted to said roof
Jaclk; a supplemental conveyer on said sup-
plemental frame movable bodily therewith
while maintained in delivery communication
vith said main conveyer, and means for
swinging said supplemental frame together
with said supplemental conveyer on said
roof jack as an upright axis.

11. In a loading machine, the combination
with a bodily movable frame, of means for
holding said frame in fixed position between
the floor and roof of a mine chamber, a ro-
tary frame mounted on said first-named
frame, gathering mechanism carried by said
rotary frame, means for rotating said ro-
tary irame continuously in one direction to
effect the gathering of material along arc-
uate paths, means for operating said gath-
ering-mechanism, apparatus for controlling
the release of said holding means, and
means for advancing said first-named frame
and the parts carried thereby during a por-
tion of the travel of said rotary {rame.

12. In a loading machine, the combination
with framework comprising a forward sec-
tion and a rear section, conveyer apparatus
mounted on the forward section and mov-

able bodily therewith, means for anchoring

the forward section between the floor and
roof of the mine chamber, separate means
for anchoring the rear section between the
floor and roof of the mine chamber, and

mechanism for effecting relative movement

between said sections to enable the forward
section and the conveyer mechanism mount-
ed thereon to be advanced step by step to
new operating positions.

- 13. In a loading machine, the combination
with a main frame, of a conveyer mounted
thereon, vertical anchoring mechanism, a
supplemental frame pivoted to said anchor-
ing mechanism, gathering. mechanism on
said supplemental frame for delivering ma-
terial to said conveyer, means for completely
rotating said supplemental frame together
with said gathering mechanism horizontally
about said anchoring mechanism, apparatus
for turning said main frame about the ver-
tical axis of said anchoring mechanism, and
means for advancing said gathering mecha-
nism in o direction dependent upon the turn-
ing adjustment of said main frame.

_ 14. In aloading machine, the combination
with an upright support, of a carrier piv-
oted to said support for movement thereon,
gathering mechanism connected to said car-
rier, means for operating said gathering
mechanism, a device for positively prevent-
ing upward movement of said carrier dur-
ing a predetermined pivotal movement of
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said carrier on said support, and a spring
connected to said carrier tending to elevate
the same when released from said device.
15. ' In a loading machine, the combination
with supporting framework, of a main con-
veyer mounted on said framework, a sup-

plemental conveyer pivoted to said frame-

work, means for imparting a rotary motion
to salid supplemental conveyer as a whole,
mechanism for effecting the elevation of
said supplemental conveyer when passing
over sald main conveyer, and means for
maintaining delivery communication be-
tween said supplemental conveyer and said
main: conveyer when said supplemental con-
veyer is moving along the space in advance
of a vertical plane extending transversely
through the upright axis of movement of
said supplemental conveyer.

16. In a loading machine, the combina-
tion with a supporting frame, of a main
conveyer mounted thereonto have a for-
ward receiving position adjacent the bottom
of the machine, gathering mechanism piv-
otally econnected to said supporting frame as
a separate unit and comprising a scoop mov-
able laterally along an arcuate path, a re-
ceptacle at the forward end of said main
conveyer adjacent the bottom of the ma-
chine, and means for operating said gather-
ing mechanism including swinging move-
ment thereof as a unit separate from said
main conveyer but while being maintained
in ‘delivery communication with gald main
conveyer at said receptacle. ,

17. In a loading machine, the combina-
tion with a supporting frame, of a main
conveyer mounted thereon and having a for-
ward receiving portion operable in an ap-
proximately horizontal plane approximately
at the bottom of the machine, a supplemen-
tal conveyer connected to said supporting
frame to communicate with said main con-
veyer approximately at the bottom of the
machine, a scoop connected to said supple-
mental conveyer to move bodily therewith,
and means for swinging said supplemental
conveyer to cause said scoop to move along
horizontal arcuate lines to direct material
onto said supplemental conveyer for trans-
fer to said main conveyer while delivery
communication between said supplemental
conveyer and sald main conveyer is main-
tained. : '

18. In a loading machine, the combina-
tion with a supporting frame, of a main
conveyer mounted thereon, a supplemental
conveyer connected to said frame to com-
municate with said main conveyer and for
movement over the main conveyer, means
for swinging said supplemental conveyer
over a predetermined path of travel while
maintaining operative communication with

said main conveyer, means for operating

said conveyers to effect the transfer of ma-
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terial toward loading position, and mecha-
nism for effecting the elevation of said sup-
plemental conveyer when being moved over
said wmain conveyer.

19. In a loading machine, the combina-
tion with a supporting frame, of a main
conveyer thereon, a supplemental conveyer
pivoted to said frame, means for driving
said conveyers, means for swinging said sup-
plemental conveyer on its pivotal connection
to said supporting frame, and mechanisi
for effecting the lifting of the supplemental
conveyer over said main conveyer to permit
said supplemental conveyer to be moved
into position to receive material and transfer
the same to said main conveyer.

20. In a loading machine, the combina-
tion with supporting framework, of a main
conveyer on said framework with its for-
ward portion in -an approximately hori-
zontal plane, a supplemental conveyer
mounted on an inclined plane and connected
to said framework while in operative com-
munication with said main conveyer, and
means for operating said conveyers to trans-
fer material toward loading position.

21. In a loading machine, the combination -

with a main frame, of a main conveyer
mounted thereon, a swinging supplemental
frame mounted on said main frame, gather-
ing means comprising a supplemental con-
veyer operatively connected to said main
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conveyer, and means connected between said

gathering means and said supplemental frame
to effect dragging of the gathering means on
the ground over an arcuate path of travel
to gather material and convey the same to
such main conveyer during the swinging of
said supplemental frame. _

22. Tn a loading machine, the combina-
tion with a supporting frame, of a roof jack
at the forward portion thereof, a main con-
veyer mounted on said frame in position to
travel around said roof jack, a supplemental
conveyer connected to said main frame to
have a swinging movement relatively therete
on the upright axis of said roof jack and con-
centric to the forward arcuate path of travel
of said main conveyer around said roof jack.
and means for operating said supplemerital
conveyer including the swinging thereof
while delivery communication 1s maintained
with said main conveyer at the forward
arcuate path thereof forwardly of said roof
jack.

28. In a loading machine, the combina-
tion with a main frame, of a hydraulic roof
jack at the forward portion thereof, a main
conveyer on said frame in position to travel
around said roof jack while the latter is in
anchored position, a receptacle for the for-
ward end of said conveyer, said receptacle
comprising an arcuate wall concentric with
the upright axis of said roof jack, a supple-

mental frame pivotally connected to said.
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roof jack for arcuate movement on such up-
right axis, and a supplemental conveyer on
sald supplemental frame in position to be
maintained in delivery communication with
sald main conveyer along said arcuate wall,
and means for cperating said supplemental
conveyer including swinging thereof on said
upright axis while such delivery communi-
cation is maintained. .

24. In a loading machine, the combina-
tion with a main conveyer, of a hydraulic
roof jack for the forward portion thereof, a
supplemental conveyer approximately radial
relative to said roof jack, means for swing-
ing sald supplemental conveyer arcuately
relatively to said roof jack, and means for
maintaining delivery communication be-
tween said supplemental conveyer and said
main conveyer during the swinging move-
ment of said supplemental conveyer and
while said roof jack remains anchored.

25. In a loading machine, the combina-
tion with a supporting frame, of loading
mechanism mounted thereon, means on said
frame at a plurality of spaced-apart points
for lifting the machine to permit a.wheeled
truck to be moved thereunder, and means for
controlling the operation of said lifting
means to cause the latter to engage the
ground, lift the machine and lower the same
onto said truck after the latter has been
moved under the machine so that said ma-
chine may be transported by means of said
truck. : 7

26. The combination with a loading ma-
chine, of a plurality of lifting devices com:
prising two which are spaced-apart at one
end of said machine to afford room for the
movement of a truck under said machine be-
tween such two lifting devices, and means
tor operating said lifting devices to 1ift the
machine a sufficient distance to permit the
truck to be moved under the machine and let
down onto said truck for transportation.,

27. The combination with a loading ma-
chine, of a plurality of hydraulic roof jacks
for sald machine, a plurality of hydraulic
floor jacks for said machine, means for op-
erating said roof jacks to anchor said ma-

~chine in the mine chamber, and means for

operating said floor jacks for elevating said
machine to permit the latter to be loaded
onto a- truck for transportation.

28. In a loading machine, the combination
with supporting framework, of an upright
voof jack for the forward portion of snid
framework, - gathering mechanism mounted
on the forward portion of said framework to
swing arcuately on such roof jack as an
axis, means for operating said gathering
mechanism inclnding swinging the same on
said axis, and means for receiving material

~from seid eathering mechanism during its

cperation and transferring such material
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along said supporting framework toward
loading position,

29. In a Jouding machine, the combination
with a supporting frame, of three roof jacks
therefor spaced-apart triangularly, rotary
gathering mechanism mounted to swing
ahout the forward roof jack as an axis, and

means for operating said gathering mecha- -

nism including swinging thereof about said
axis while said roof jacks are in anchored
positions,

30. In a loading machine, the combination
with supporting framework comprising &
forward upright standard, of conveyer
mechanism having one section extending
back from the forward portion of said
framework and the other section movable
bodily relative to said framework while
remaining in delivery communication with
said first-named section through a pre-
determined path of movement, means for
mounting the said other section on said
frameworlk for movement to folded position
back of said standard during transporta-
tion. means for operating the conveyer
mechanism when out of folded relation, and
means for anchoring said framework during
the operation of said conveyer mechanism.

31. In a loading machine, the combina-
tion with supporting framework, of a flight
conveyer on said framework in position to
operate In a_substantially horizontal plane
approximately at the bottom of the machine,
an additional flight conveyer connected to
sald framework and extending on a down-
ward incline to the surface on which said

Aramework is mounted and in advance of

such framework in position to receive ma-
terial from such surface, means for swing-
ing said additional flight conveyer, are-
uately relatively to said framework, and
means for driving said additional flight con-
veyer to deliver material to said horizontal
receiving conveyer.

32. In a loading machine the combina-
tion with framework comprising three sec-
tions, a forward section, a rear section and
an intermediate section of a roof jack con-
stituting an upright standard on the for-
ward section, a single endless CONVEyer ex-
tending from the forward end of the inter-
mnediate section to the rear end of the rear
section, and an additional conveyer on the
forward section in position to gather ma-
terial and deliver it to the forward end of
said main conveyer.

3. In a loading machine, the combina-
tion with a supporting frame, of an an-
choring jack for the forward portion of said
supporting frame, additional anchoring
mechanism for the rear portion of said sup-
porting frame, a forward swinging con-

veyer, means for driving saifd swinging con- -

veyer circumferentially and in horizontal
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planes independently of the movement of the
k E )

forward anchoring jack, and means fov
shifting the forward anchoring jack while

said additional anchoring mechanism is in
anchoring position and for shifting said ad-

ditional anchoring mechanism while  said
forward anchoring jack is in anchoving
position. A ,

34. In a loading machine, the combina-
tion with o supporting frame, of a supple-
mental frame pivotally connected thercto
for swinging adjustment relatively to said
supporting frame, and a single endless con-
veyer extending from one end of said sup-
porting frame to the opposite end of said
supplemental frame for operation throughout
the various adjustments of said supplemen-
tul frame relatively to said main frame.

35. In loading apparatus, the combination
with two relatively movable interconnected
{rames, of anchoring means for the forward
irame forming a pivot about which the
other frame may be rotated, means for ad-
vancing the rear frame while the forward
frame 1s anchored, means operating in con-
junction with said advancing means for ro-
tating the said other frame about said
pivot, and means for gathering material and
conveying it along said frames.

36. In loading apparatus, the combination
with two frames movable relatively to each
other, of independent hydraulic jacks for
anchoring said frames, a scooping and con-
veying unit wholly supported by the for-
ward frame, means for moving said unit in
an arc while the forward jack anchors its
frame, mechanism for moving erther o said
{rames forward while the other is anchorec
to secure forward adjustment of the posi-
tion of the machine, and conveying mecha-
nism on the rear frame in position to receive
material from the said scooping and con-
veying unit.

37. In loading apparatus, the combina-
tion with a supporting post, of a carrier
pivoted thereto and slidable longitudinally
of ssid supporting post, a conveyer unit
connected to said carrier, means for con-
trolling the position of said carrier longi-
tudinally along said post, and an addi-
tional conveyer for receiving material from
said conveyer unit.

88. In loading apparvatus, the combi-
nation with a support, of a carrier pivoted
thereto, means for holding said carrier in
a depressed position by preventing upward
movement thereof during a predetermined
path of travel thereof, means for elevating
said carrier automatically when released
from said holding device, a conveyer unit
connected to said carrier, means for driving
said conveyer unit, mechanism for impart-
ing a swinging movement to said carrier and
said conveyer unit, and an additional con-
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veyer for receiving material from said con-
veyer unit. '

39. Tn loading apparatus, the combi-
nation with a carrier, a support to which
said carrier is pivotally connected; mecha-
nism for positively holding said carrier
from movement in any direction on said
support except rotatively during a prede-
termined path of travel of said carrier,
means for elevating said carrier automat-
ically when the latter is released from said
holding position, a conveyer unit connected
to said cavrier to move therewith, an addi-
tional conveyer, and means for operating
said conveyer unit todeliver material to
said additional conveyer.

40. In loading apparatus, the combina-
tion with a support, of a carrier pivoted
thereto, a conveyer unit connected to said

carrier, means for varying the elevation of

said carrier and the said conveyer unit, an
arm pivoted to said support, a dash-pot con-
nected between said arm and said carrier,
and means for turning said arm to impart
a swinging movement to said carrier and
said conveyer unit through said dash-pot.

41. In loading apparatus, the combination
with supporting framework, of a main con-
veyer mounted thereon, a supplemental
frame pivotally connected to said frame-
work to swing relatively thereto on an up-
right axis, gathering mechanism comprising
a sccop and a supplemental conveyer acting
as a unit separate from said main conveyer,
a flexible connection between said supple-

mental frame and said gathering mecha-

nism, means for swinging said supplemental
conveyer on sald upright axis to effect arcu-
ate movement of said scoop over the floor
to gather material and direct it to said sup-
plemental conveyer, means for maintaining
delivery communication between said sup-
plemental conveyer and said main conveyer
throngh an arc of about 180 degrees while

“eaid scoop is directing material onto said

supplemental conveyer, and means for driv-
ing said supplemental conveyer to deliver
material to said main conveyer over a path
of travel having an angle of about 180 de-
grees.

42. In loading -apparatus, the combina-
tion with a vertical support, of an arm piv-
oted to said support and slidable vertically
along the same intermediate the ends there-
of, a conveyer unit pivotally conmnected to
said arm, and means for swinging said arm
to effect the swinging of said conveyer unit
at the adjusted elevation of said arm rela-
tively to said support. :

43. In loading apparatus, the combina-
tion with supporting framework, of a main
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conveyer mounted thereon, a supplemental. .

frame mounted on said framework to swing
on an upright axis along arcuate lines in
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horizontal planes, an endless traveling con-
veyer on said supplemental frame in de-
livery communication with said main con-
veyer, means for operating said conveyer,
and means for completely rotating said sup-

e
;

plemental frame together with said endless

- conveyer. on such upright axis to effect the
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delivery of material to said main conveyer
when said endless convever extends for-
wardly from said main conveyer and to
restore said endless: conveyer to initial posi-
tion in readiness for another such rotary

operation.

44, In loading apparatus, the combina-
tion with a supporting frame, of a main

conveyer mounted thereon, a rotary arm

pivoted to said supporting frame and ca-
pable of being swung on its pivot in a com-
plete circle, a supplemental conveyer con-

" nected to said rotary arm to move there-
with, means comprising an electric motor

for rotating said arm in said complete circle
and moving said supplemental conveyer
therewith, an additional electric motor for
driving said supplemental conveyer, and a
separate electric motor for driving said main
conveyer.

45. In loading apparatus, the combina-
tion with a supporting frame, of a main
conveyer thereon, a supplemental conveyer
pivotally connected to said frame for move-
ment over a complete circle, and means for
permitting free movement of said supple-
mental conveyer over said main con-
veyer. :

46. In a loading apparatus, the combina-
tion with a main conveyer having a receiv-
ing end near the flcor of a mine chamber, of
a supplemental conveyer having a receiv-
ing end adapted to be located near the mine
wall on the floor in position to receive ma-
terial dislodged from said wall, said sup-
plemental conveyer being in communication
with said main conveyer. and means for
clevating said supplemental conveyer and
passing over said main conveyer.

47. In loading apparatus, the combina-
tion with a main conveyer, of a supple-
mental conveyer in. operative communica-
tion with said main conveyer through an
angle of approximately- 180 degrees near
the bottom of the machine, means for
mounting said supplemental conveyer for
maintaining communication with said main
conveyer in such low position adjacent the
bottom of the machine, means for swinging
said supplemental conveyer relatively to
said main conveyer while such communica-
tion is maintained, means for driving said
supplemental conveyer to deliver material
to said main conveyer throughout such an-
gular movement, and means for driving the
main conveyer to move the material received
thereby toward loading position.

48. In loading apparatus, the combination

21

with a supporting frame, of a supplemental
frame pivotally connected to said support-
ing frame and slidable up and down rela-
tively thereto, a main conveyer on said sup-
porting frame, a supplemental conveyer
connected to said supplemental frame, means
for moving said supplemental frame and
said supplemental conveyer arcuately, and
means for automatically shifting the plane
of rotation of said supplemental frame by
directing the latter up or down relatively
to said supporting frame. ,

49. In leading apparatus, the combina-

i
4

tion with a support, of an arm pivoted there-

to, an electric motor carried by said arm,
turntable gearing between said motor and
said support for moving said arm on its
pivot when said motor is operated, said
turntable gearing comprising a gear fixed
to and carried by said support, an additional
arm pivoted to said support, a main con-
veyer, a supplemental conveyer connected
to said additional arm in position for de-
livery communication with said main con-
veyer, and a connection between said arms
to effect swinging of said additional arm
and said supplemental conveyer when said
first-named arm is turned by said turntable
gearing and said motor. :

50. In loading apparatus, the combination
with a main conveyer,  of a supplemental
conveyer having one end adapted to rest on
the ground and slide thereover, a verti-
cally adjustable arm, a flexible connection
between said arm and said supplemental
conveyer at that end of the latter remote
from the sliding portion, and means for
arcuately moving said arm and moving said
supplemental conveyer bodily therewith.

51. In loading apparatus, the combina-
tion with a supporting frame, of a main
conveyer mounted therecon to have a re-
ceiving end at the forward bottom portion
of the machine adjacent the surface on
which said supporting frame is adapted to
rest, a supplemental conveyer connected to
said frame to swing from one side of the
machine to the other through an angle of
ahout 180 degrees to deliver material to said
main conveyer at any position of its arcuate
travel, means for driving said conveyers, and
means for swinging sald supplemental con-
veyer through said arc while delivering ma-
terial to said main conveyer.

52. In loading apparatus, the combination
with a supporting frame, of a carrier piv-
oted to said frame to swing on an upright
axis relatively thereto, a main conveyer on
said frame, a supplemental conveyer piv-
oted to said carrier to swing relatively there-
to on a horizontal axis, and means for swing-
ing said carrier together with said supple-
mental conveyer on said upright axis while
said supplemental conveyer maintains op-
erating connection with said main conveyer
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through a range of about 180 degrees and
said supplemental conveyer is free to swing
up and down on said horizontal axis.

53. In a loading machine; the combina-
tion with a supporting frame, of a conveyer
pivotally connected to said frame to swing
on an.upright axis relatively thereto, and a
pivotal connection permitting said conveyer
to have an independent vertical movement
relatively to said frame. :

54. In a loading machine, the combina-

tion with a supporting frame, of an arm
pivoted thereto on an upright axis, a con-
veyer pivotally connected to said arm to
swing vertically on a horizontal axis, and
means for rotating said arm on said upright
axis to drag along said conveyer by the piv-
oted connection within the same and said
arm. , : ~

55. In a loading machine, the combination
with a supporting frame, ot a supplemental
frame connected thereto to swing on an
upright axis through an arc of about 180
degrees, a main conveyer on said frame, a
supplemental conveyer pivotally connected
to said supplemental frame in position to
communicate with the forward end of said
main conveyer throughout the swinging
movement of ~said supplemental frame
through such arec.

56. In a loading machine, the combination
with a main conveyer, of a supplemental
conveyer in communication with the receiv-
ing end of said main conveyer. through an
e of movement of 180 degrees or more and
wjacent the floor on which -the machine
~ssts, means for swinging said supplemental

" conveyer through such arc to gather mate-

rial in advance of said main conveyer, and
mechanism for directing said supplemental
convever over the main conveyer back of
the forward end of said main conveyer.

57 Tn a loading machine, the combination

" h a sunporting {rame. of a main conveyer
n-ounted thereon with its rear portion swing-
able into position for loading material into
a mine car, a supplemental conveyer swing-
sble on an upright axis as a separate unit
‘11 "advance of said main conveyer, means
“or mornting  said supplemental conveyer
‘or delivering material to ¢aid main con-
vever at the boftom of the machine, and
means for operatihg said supplemental con-
~ever ncluding swinging thereof on such
spricht axis while delivery communication
s mnintaine with the main conveyer at
We ho'tom of the machine.

53 In a loading machine, the combination

with a supporting frame, of an elongated

traveling conveyer mounted thereon, a sup
plemental conveyer connected to said frame
and swingable through an arcuate path in-
chiding a position at right angles to the
length of the main conveyer and including

4 position in alinement with the longitudinal
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dimension of said main conveyer, a recep-
tacle at the forward end of said main con-
vever at the bottom of the machine, said
veceptacle having a forward arcuate edge,

a short distance above such bottom, and 7

nmeans for operating said supplemental con

veyer including swinging thereof to de-

liver material into said receptacle.

59. In a loading machine, the combination
with a main frame, of a supplemental frame,
a main conveyer mounted on said main
frame, a supplemental conveyer connected to
said supplemental frame, means for moving
said supplemental frame to drag along said
supplemental conveyer, means on said main
frame for permitting folding of said sup-
plemental frame and said supplemental con-
veyer, and means for elevating said main
and supplemental frames together with said
main and supplemental conveyers to per-
1hit a transporting truck to be moved under
said main frame and the transportation of
the machine while folded as stated.

60. In a loading machine, the combination
with a main frame, of a flight conveyer
mounted on said main frame with its for-
ward portion adapted to operate in a sub-
stantially horizontal plane, a trough for said
conveyer with an arcuate wall at its for-
ward portion, a supplemental frame having
pivotal relation with said main frame with-
in the boundary of said conveyer, a sup-
plemental conveyer on said supplemental
frame continually in delivery communica-
tion with said main conveyer along said
arcuate wall, and means for operating said
supplemental conveyer including the swing-
ing of said supplemental frame to effect the
delivery of material into said trough along
said arcuate wall to be acted upon by said
first-named conveyer.

61. In loading apparatus, adapted for
operation in low-roof mine chambers, the
combination with supporting framework, of
a flight conveyer mounted on said frame-
work in a position adjacent the floor of the
mine chamber with its forward receiving
end at the bottom of the machine, a sup-
plemental convéyer pivotally conmnected to
said supporting {ramework for swinging
movermnent on an upright axis while in de-
livery communication with the forward
end of said main conveyer, means for driv-
ing said conveyers, and means for swing-
ing said supplemental conveyer on said
upright axis while in delivery communica-
tion with said main conveyer.

62. In loading apparatus ~adapted for
operation in low-reof mine chambers, the
combination with a supporting frame, of
a main corveyer having its forward portion
at the bottom of the machine and said sup-
porting frame adjacent the floor of the mine
chamber, a supplemental conveyer connected
to said frame to swing relatively thereto on
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an- upright axis while maintaining de-
livery communication with the receiving end
of said main conveyer, means for dviving
sald conveyers, and means for swinging said
supplemental conveyer on said upright axis.

63. in loading spparatus adapted for
operation in low-root mines, the combination
with a main frame, of a main conveyer
mounted thereon with its forward portion
thereof at the bottom of the miachine ad-
jacent the floor of a mine chamber, of a

supplemental frame pivotally connected to

said main frame for swinging movement
on an upright axis, a scooping conveyer con-
nected te said supplemental frame for move-

~ment therewith while occupying positions in

delivery communication and with the receiv-

_ing end of said main conveyer, means for

driving said conveyers, and means for
swinging said scooping conveyer to scoop
material off the floor of a mine chamber
in advance of said main frame while said
scooping conveyer delivers such material to
said main conveyer.

64. In a loading machine, the combina-
tion with supporting framework, of a main
conveyer mounted thereon, a supplemental
conveyer pivoted to said framework, means
for imparting a rotary motion to said sup-
plemental conveyer as a whole, mechanism
tor effecting the elevation of said supple-
mental conveyer when passing over said
main conveyer, and means for driving said
conveyers.

65. In a loading machine, the combina-
tion with a supporting frame in fixed rela-
tion thereto, of a ‘main conveyer mounted
thereon, a separate supplemental conveyer
connected to said frame in position to de-
liver material to said main conveyer ad-
jacent the floor of a mine chamber, means
for swinging said supplemental conveyer
over a predetermined arcuate path of travel
while maintaining communication with gaid
main conveyer, and means for returning
said supplemental conveyer to its initial
operating position. .

66. In a loading machine, the combina-
tion with a supporting frame, of a main
conveyer mounted thereon with its forward
receiving end at the bottom of the machine
adjacent the surface on which said support-
ing frame is supported, a separate supple-
mental convever connected to said main
frame to communicate with said main con-
veyer along an avcuate path of travel ad-
jacent the receiving end of said main con-
veyer, means for swinging said supplemen-
tal convever over a predetermined arcuate
path of travel while maintaining operative
communication with said main conveyer
along such arcuate delivery path of travel,
a scoop movable with said supplemental
convever during such swinging movement
for directing material thereon, and mesns
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for driving said conveyers to move the ma-

‘terial from said scoop onto said main con-

veyer and along the latter toward loading
position during the swinging movement of
said supplemental conveyer,

67. In a loading machine, the combina-
tion with a support, of a main conveyer
thereon, a supplemental conveyer pivoted
to said support, means for swinging said
supplemental conveyer throughout a com-
plete rotation about said support, and means
for effecting the lifting of the supplemental

conveyer over said main conveyer and for

effecting

movement of- such supplemental
conveyer into position to receive material
and transfer the same 4o said main con-
vever. ‘

. 68. In a loading machine adapted for
low-roof mine chambers. the combination
with a main conveyer having a forward
horizontal portion adjacent the floor of the
mine chamber, a supplemental conveyer
having a receiving end on the floor of the
mine in position to receive material thereon
at one end and in position for delivery
communication at its other end with said
main conveyer, means for swinging said sup-
plemental conveyer, and means for effecting
the elevation of said supplemental conveyer
when passing over said main conveyer.

69. In a loading machine, the combina-
tion with supporting framework, of a main
conveyer occupying a receiving position in
a horizontal plane at the forward end of
said framework adjacent the surface on
which the machine is supported. a separate
supplemental conveyer pivotally connected
to said framework and in. delivery com-
munication with said main conveyer ad-
Jacent such surface, and means for swingine
said supplemental conveyer while the latter
maintains operative communication with said
main conveyer through a range of ahout 180
degrees over a predetermined path along
the floor of the mine chamher in advance
of said framework to receive material and
transter the same to said main convever,

70. In a loading machine adapted for
operation in a low-roof mine. the comhina-
tion with supporting framework, of a main
conveyer thereon with its forward portion
at the bottom of the machine adjacent the
floor of the mine chamber. 2 sup;
conveyer, means for mounting said sunmple-

~mental cenveyer in an inclined plane to

swing through an angle of about 180 degree
while maintained in delivery communication
with said main convever in a position a short
distance ahove the said mine floor, and means
for operating said supplemental convever to
gather material avcuate'v -and deliver it to
said main conveyer.

1. In loading apparatus. the combination
with supporting framework, of a convever
pivoted thereto for swinging movement to
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mine wall, an additional conveyer with the
receiving end approximately at the mine
floor and with its intermediate portion ex-
tending rearwardly in a general horizontal
direction along said floor, means for driving
said conveyers, an arcuate trough at the re-
ceiving end of said additional conveyer, and
an arcuate wall for said trough to guide the
de'ivery end of said first-named conveyer
to said trough through a range of about 180°.

72. In a loading machine, the combination
with supporting framework,
veyer thereon operating in a horizontal
plane at the forward receiving end therect,
an: arcuate trough for said receiving end,
said trough comprising a semi-cireular wall,
and a supplemental conveyer pivotally con-
nected to said framework to swing through
an angle of about 180 degrees while main-
tained in delivery communication with said
flight conveyer along said semi-ciren’ar wall
of said arcuate trough at the forward re-
ceiving end of said flight conveyer.

78. In a loading machine, the combination
with a supporting frame, of a conveyer there-
on having a forward receiving portion in an
approximately horizontal plane closely ad-
jacent the surface on which the machine 1s
supported, a receiving section pivoted to the
forward end of said conveyer, means for
swinging said receiving section horizontally
into various angular positions. relative to
said conveyer, and means for moving said
receiving section to receive material from the
directions corresponding. to the respective
positions of said receiving section and de-
livering such material to said conveyer.

74. Tn a loading machine, the combination
with a main conveyer having a receiving end
substantially at the floor, means comprising
an upright arcuate wall in advance of said
convever to form a receiving receptacle im-
mediately above the floor upon which the
machine rests, a separate suppilemental con-
veyer unit pivotally connected to said main
conveyer to swing relatively thereto on an
unright axis, means connected to said supple-
mental conveyer unit in position to gather
materia’ from the floor in advance of said
main conveyer, and means for swinging said
supplemental conveyer unit on such npright
axis to effect the operation of said gathering
means while said supplemental conveyer re-
mains in delivery communication with said
main conveyer along said upright arcuate
wall. .

75. In a loading machine, the combihation
with a supporting frame, of a rearwardly
extending main conveyer mounted thereon
to have a forward receiving end at the floor
and a rear discharge end adapted to swing
laterally to various discharge positions, a
scoop connected to said frame to swing ‘ater-
ally velatively thereto along arcuate paths

of a flight con-
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to scoop material from the ground in advance
of said receiving end of said main conveyer,
a supplemental conveyer extending from
said scoop to said recelving end to deliver
material to the main conveyer throughout
the arcuate movement of said scoop, and a
receptacle substantially on the ground at the
forward receiving end of said first-named
conveyer to maintain communication be-
tween said conveyers.

76. In:a:loading machine, the combination
with a supporting frame, of & main conveyer
thercon, a supp emental traveling conveyer
mounted on sard main frame to extend as a
separate unit vadizily therefrom in position
to deliver materizl to gaid main conveyer
when in predetermined relative locations,

means for swinging said supplemental con-
veyer bodily throughout a complete rotation
on an upright axis while said supplemental

L

conveyer extends radial’y therefrom; and
mechanism for directing said supplemental
conveyer upwardly over said main conveyer
back to initial operating position.

77. In a loading machine for low roof
mines, the comhination with & main frame
adapted to vest on the floor of a mine cham-
ber, of an elongated main conveyer on said
frame with a forward receiving. end and an
intermediate operating portion in positions
at the bottom of the machine closs to the
mine floor, a supplemental conveyer mounted
on said main frame to swing as-a separate
unit on an upright axis along arcuate paths,
mechanism for establishing delivery com-
munication between said supp'emental con-
veyer and said main conveyer at the forward
receiving end of the latter closely adjacent
the bottom of the machine and the mine
floor while said supplemental conveyer is
swung along siich arcuate paths, a scoop con-
nected to said supplemental conveyer to
gather material from the floor in advance
of said main frame and direct it to said
supplemental conveyer, and means for swing-
ing said supplemental conveyer to operate
said svoop whi'e such delivery: communica-
tion remaing established between the con-
vevers.

78. In 2 loading machine adapted for very
low voof mine chaml the. combination
with a frame heving a symmetrically ar-
ranged elongated shallow chute, means for
supporting said shallow chute close to the
floor over which the machine is movable,
means pivotally connected to said frame

<

within the confines of the forward portion

of said chute for gathering material from
the arcuate space in advance of said frame
and laterally of the forward end of said
chute and delivering such material to said
chute, and means traveling along said chute
for transferring the material toward load-
ing position. ‘

79. In a loading machine, the combination
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with a supporting frame, of anchoring
mechanism adapted to rest by its own weight
on a flat floor and be projected against the
roof of the mine chamber to form an abut-
ment, and powerful propelling mechanism
comprising a longitudinally extending hori-
zontal fluid pressure motor conmected be-
tween the rear end of said frame and said
abutment.

80. In a loading machine, the combination
with a supporting frame adapted to move
along a flat floor, of loading apparatus there-
on, roof jack mechanism adapted to.rest on
such flat floor and slide along the same, fluid
pressure mechanism for operating said roof
jack mechanism to form a rigid abutment,
and a horizontal fluid pressure motor con-
nected between said frame and said abut-
ment to act as powerful propelling mecha-
nism to move the entire loading apparatus

{forward.

81. In a loading machine, the combination
with supporting framework adapted to rest
on the flat floor of a mine, said framework
having a joint therein, of loading apparatus
on said framework, means for exerting pres-
sure on one portion of said framework to ad-
vance said loading apparatus over such flat
floor, means for shifting another portion
of said framework laterally, and guiding
mechanism  coacting with said shifting
means to engage the side walls to guide the
niachine when moved forward.

82. In a loading machine, the combination
with loading apparatus, of a plurality of
upright roof jacks each adapted to rest on
the floor of the mine chamber by its own
weight, and means for effecting alternated
operation of said upright roof jacks to ad-
vance the loading apparatus step-by-step.

83. The combination with a2 loading ma-
chine comprising a supporting frame, of a
plurality of anchoring devices adapted to
be thrust against the floor and roof of a mine
chamber in fixed anchored position against
movement in any direction to form abut-
ments, propelling mechanism connected to
said anchoring devices and to said frame,
said propelling mechanism being adapted
to move said anchoring devices forwardly
relatively to said frame when said anchor-
mg devices are released and are out of con-
tact with the roof and to move said frame
forward when the anchoring devices are in
ixed position acting as an abutment, and
means-for contreiling said propelling mecha-
nism to effect o walking action of said
anchoring devices intermittently and alter-

otely to effect forward movement of the
loading machine step-by-step.

84. A loading machine comprising a sup-
porting frame, a fluid pressure operated
roof jack for the forward portion of said
frame, 2 {luid pressure operated roof jack
to form an abutment, fluid pressure operated
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mechanism between said abutment and the

‘rear portion of said frame for advancing the

lodding machine, and means for selectively
controlling the operation of said fluid pres-
sure opeérated devices. ,

85. The combination with a loading ma-
chine comprising a supporting frame, of

roof jack mechanism adapted to rest on a .

flat floor back of said frame and comprising

a fiuid pressure cylinder with a plunger ex-
tending upwardly therefrom, and fluid pres-
sure motor mechanism for moving said
frame forward when said roof jack mecha-
nism is anchored and for moving the latter
forward to a new position when not an-
chored. )

86. The combination with a loading ma-
chine comprising a supporting frame, of
multiple anchorage mechanism comprising
a plurality of upright roof jacks adapted to
rest on the fioor of the mine chamber when
in released position in readiness to be pro-
jected ‘against the roof automatically, pro-
pelling mechanism between said roof jacks
and said supporting frame, and means for
effecting a selective control of said roof
jacks and said propelling mechanism to
secure a walking action of said roof jacks
and a forward movement of the loading
machine step-by-step. -

87. In a loading machine, the combina-
tion with a supporting frame, of a roof
Jack for anchoring the forward portion of
said frame, a main conveyer on said frame,
a supplemental frame connected to said
first-named frame to have a swinging move-
raent relatively thereto on the upright axis
of said roof jack, gathering mechanism on
said supplemental frame in position to
scoop and gather material from the floor
of & mine chamber and deliver such ma-
terial to said main conveyer, and means for
swinging said supplemental frame on such
upright axis to sweep said gathering mech-
anism across the mine floor.

88. In a loading machine, the combination
with a supporting frame, of a hydraulic
roof jack connected to the forward portion
thereof, a gathering unit connected to said
frame to swing on the hydraulic roof jack
as an upright axis and adapted to scoop
and gather material from the floor in ad-
vance of said frame, and means for oper-
ating said gathering unit including swing-
ing thereof on such upright axis to sweep
said gathering unit across the mine floor in
advance of said frame. ;

89. In a loading machine, the combina-
tion with a supporting frame, of a roof
jack for anchoring the same, gathering
means adapted to scoop material from the
floor of the mine chamber and connected
to said frame to swing about the roof jack
as an upright axis through an angle of ap-
proximately 180°, and means for operating
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said gathering means while said supporting
frame remains anchored by said roof jack.
 90. In ‘a loading machine, the combina-
tion with a main frame, of a roof jack for
anchoring the same, a supplemental frame
pivotally mounted for arcuate movement

- on the upright axis of said roof jack, a main

conveyer on said main frame, a supplemen-
tal conveyer on said supplemental frame
movable bodily therewith while maintained
in delivery communication with said main
frame, scooping mechanism at the forward
receiving end of said supplemental conveyer
in position, to move over the floor of the
mine chamber to gather material to be op-
erated on by saild supplemental conveyer
for delivery to said main conveyer, and
means for swinging said supplemental
frame together with said supplemental con-
veyer and said scooping means on said roof
jack as an upright axis to gather the ma-
terial from the floor and transfer it toward
loading position.

91. In a loading machine, the combina-
tion with an elevating conveyer comprising
a reversible transmission belt having spaced
arm flights, flight runways upon which the
material is conveyed by the flights, the re-
versibility of the belt rendering said ways
alternately available for conveying the ma-
terial in a common draft direction, said
ways at their discharge ends terminating
to provide a non-conveying arm arc sweep
from one way to the second, said conveyer
being pivotally mounted at its discharge
end for swinging the conveyer horizontally,
gathering means associated with the receiv-
ing end of said elevating conveyer and
adapted to move over the floor to scoop ma-
terial therefrom for said elevating conveyer,
a receiver disposed beneath the discharge
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end of said elevating conveyer, a deliver

conveyer comprising a flight way and end-

less transmission means having spaced
flights traveling over said way and hori-
zontally at each of the opposite ends of said
way, and means for bodily moving both of
the conveyers and said receiver.

92. In an underground loading machine
the combination with a base frame adapted
to occupy a stationary position, of a sup-

porting frame mounted on said base frame

50

and adapted to rotate thereabout through a -

wide angle of 180° or thore, gathering mech-
anism mounted on sald supporting frame
in position to gather material directly from
the floor of the mine chamber, and a jack
extending upward from said base frame
through said supporting frame in position
to apply pressure from the roof to said base
frame for holding the latter stationary dur-
ing the operation of said gathering means.

93. In an underground Joading machine,
the combination with a base frame, of a
supporting frame mounted on said base
frame and adapted to rotate thereabout
through a wide angle, said supporting frame
having an opening therethrough about the
axis upon which it is rotatably mounted,
gathering mechanism mounted on said sup-
porting Frame in position to gather material
directly from the mine floor, and a roof
jack projecting upward through said open-
Ing in position to apply pressure from the
roof to said base for holding the latter
anchored during the operation of said gath-
ering means.

In testimony whereof I have signed my
name to this specification on this 12th day
of May, A. D. 1919.

EDMUND C. MORGAN.
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