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SAID EDMUND C. MORGAN, DECEASED.

MINING AND LOADING APPARATUS.

Application filed January 10, 1923. Serial No. 611,711,

My invention relates to mining and load-
ing apparatus wherein the main frame is held
staticnary while the dislodging mechanism
operates to mine coal frem an upright mine
wall for delivery to loading apparatus in po-
sition to receive it adjacent the place of dis-
iodgment, and one of the objects of the inven-
tion is the provision of simple and improved
apparstus of this character.

A further object of the invention is the
provision of improved operating mechanism
for that type of dislodging means which com-
prises dislodging tools which are rigidly con-
nected to a supporting frame to move bodily
therewith.

More particulavly it is the object of the
present invention to provide a system of
bydranlic anchoring apparatus between the
ract and floor and between the side walls of
the mine chamber to hold stationary the main
frame for that type of mining machine where-
in the dislodging teols are mounted on a
supplemental frame to move bodily there-
with relatively to the main frame.

{ther objects of the invention will appear
hereinafter, the novel features and combina-
tions being set forth in the appended claims.

in the accompanying drawings— ]

I'ig. 1is a plan view of my improved min-
ing machine and a part of the loading appa-
ratus;

Fig. 2 is a central longitudinal sectional
view of IMg. 1; }

Tig. 3 is a plan view of the complete min-
ing and loading machine including my im-
proved wall jack anchoring mechanism;

T'ig. 4 is a sectional view taken on the line
4-—4 of Mig. 8 looking in the direction of the
ALrows;

T'ig. 5 is an elevational view of the mining
and loading machine shown in Fig. 3;

Fig. 8 is an end elevation of the dislodging
mechanism;

Trig. 7 is a sectional detail of the connection
between the forward conveyer and the side

convever of the mining and loading ma-
ciine;

Fig. 8is a sectional detail taken on the line
8—8 of Fig. 1 leoking in the direction of the
ATTOWE]

Tig. 9 is a scetional clevation taken on the
line 9—9 of Tig. 3 looking in the direction of

i# o sectional view taken on the line

10—10 of TFig. 1 looking in the direction of
the arrows;

Fig. 11 is an enlarged detail of the releas-
ing means for the pawl and ratchet mecha-
nism shown in Fig. 13

Fig. 12 is an enlarged sectional elevation
of a portion of Fig. 11; '

Ifig. 13 is a detailed sectional elevation of
Fig. 1 taken on the line 13—13 looking in the
direction of the arrows;

Mg, 14 is a plan view of Fig. 13; and

Fig. 15 is a diagrammatic illustration of
the svstem of hydraulic anchor controlling
mechanism.

By referring to Figs. 1 and 2 it will be seen’

that to the rear end of the main frame 186 is
connected an electric motor 17, the shaft of
which' carries a worm 18 which is in mesh
with the worm gear 19. As shown in Fig, 9,
the motor shatt 20 is keyed to the worm 18 and
the worm gear 19 is integral with the gear 21,
and both the worm gear 19 and the gear 21 are
mounted on the vertical shaft 22, which in
turn is mounted on the main frame 16. The
gear 21 meshes with the large spur gear 23, as
shown in Figs. 1 and 2. The spur gear 23 is
keyed to the vertical shaft 24 journaled in
suitable bearings 25 and 26 in the main frame
16. Secured to the upper end of the shaft 24
is an eccentric 27 for operating the feeding
means of the dislodging mechanism herein-
after described. ‘

The forward bottom portion 28 of the main
frame is curved, as shown in Fig. 2, to facili-
tate sliding of the machine over the mine
floor. Above the forward base portion 29 of
the main frame is a ¢ylinder 80 for receiving
the plunger 81 of a hydraulic roof jack for
anchoring the main frame. This hydraulic
roof jack comprises a shoe 82 having an upper
serrated surface 33 and a lower bowl-shaped
bottom 34 fitting into the dish-shaped recess
35 in the upper end of the plunger 31.
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The cylinder 80 is provided with a cylindri-.

cal outer surface to serve as a supporting
standard and al<o as a cylindrical bearing for
the hub 36 of the arm or supplemental frame
37 to which the dislodging mechanism is rig-
idly connected for bodily movement there-
with. ; ‘
The hub 86 is provided on its upper periph-
eral portion with ratchet teeth 38, asshown in
Figs. 1 and 2. Surrounding the ratchet teeth
is a ring 39 which carries a series of pivoted
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pawls 40 preferably extending approzimate-
ly entirely around the hub 36.

he pawl and ratchet mechanism is shown
in detail in Fig. 11. The pawls 40 are pivoted

to the ving 89, the same being spaced apart

and arranged in series almost entively around
the ring 89. These pawls are each urged by
its: spring 41 into engagement with the
notches between the ratchet teeth. When the
ring 39 together with the pawls carried there-
by is oscillated back and forth by means of
the eccentric 27 the pawls 40 will move the
hub 86 in feeding direction when the ring 39
is moved in a clockwise direction, and when
the latter is retracted the pawls 40 will be per-
mitted by the springs 41 to ride over the
ratchet into the next notches.

By referring to Fig. 1 it will be seen that
the ring 89 is provided with a rearwardly ex-
tending yoke 42 which is provided with a rec-
tangular opening 43, the side walls of which
are engaged by the plate 44, at the center of
which is located the eccentric 27. Therefore
when the motor 17 is operated to rotate the
eccentric 27.in an anti-clockwise direction, as
viewed in Fig. 1, the plate 44 will be nwoved
back and forth in the rectangular cpening 43
in the yoke42. At the same time the plate 44
will be oscillated laterally which will efiect
oscillation of the yoke 42 and the ring 39, and
when the Iatter is oscillated the pawls 40 will
be moved forward and backward to effect
continuous forward rotation, step by step, of
the hub 36 and therefore of the arm 37 and
the dislodging mechanism mounted on the

" outer end of this arm.

In order to lock the arm 37 against retro-
grade movement when the pawlis 40 are re-
tracted a spring-pressed pawl 45 is mounted
on the standard 46 which is secured at 47 to
the main frame 16, as shown in Fig. 2. This
spring-pressed pawl 45 is similar in construc-
tion to the spring-pressed pawl 40 shown 1a
Tig. 11, but since the pawl 45 is mounted sub-
stantially on the main frame it-acts as an
abutment to prevent. retrograde movement
of the ratchet ring 36 after the latter has been
moved forward one step.

The dislodging mechanism is shown in
Figs. 3,5 and 6 as secured to the outer end of
the arm 87 by means of the bolts 48 and 49,
The dislodging mechanism may therefore be
adjusted radially to various positions along
the-arm 37 relative to the central upright axis
of the bearing standard 30.

The dislodging mechanism comprises a
frame 50 to which are rigidly attached the

splittine and digging tools 51, 52, that desig-
f=) fotic ) s ) o

nated 51 being located at the fioor, and that

designated 52 being located midway between
the floor and roof in advance of the floor dis-
lodging device 51. Intermediate the dislodg-
ing tools 51 and 52 are auxiliary. piercing
tools 53 for the purpose of trimming off the
rggged wall left by the main splitting tools.

1,683,045

At the floor are additional trimming piercing
implements 54 secured rigidly to the frame
50.

" At the upper portion of the frame 50 are
gpaced-apart rearwardly extending arms 55
and 56, as shown in Hig. 8. To the rear
ends of these arins is pivoted at 57 (Fig. 6)
an arin 58 which carries at its outer end the
roof splitting tool 59. Secured to the arm
b8 ave roof trimuning piercing implements
60, as shown in Figs. 3,5 and 6. These root
trimming tools may be mounted on an aux-
iliary avim 61 pivotally connected at 62 to
the arm 58 so as to be adjusted on an axis
at right angles to the radial armi 37, Adfter
the adjustment is made the bolt 63 will be
relied upon to hold the arm 61 in adjusted
position relative to the arm 58. ~After the
arm 58 has been moved to adjusted position
the bolt 64 may be used in connection with
a nut 65 to hold the arm 58 in adjusted posi-
tion. However, it is preferred to provide
a hydraulic motor 66 comprising a cylinder
with a piston 67 therein and a piston rod 68
connected by a link 69 to the arm 58 for ad-
justing the elevation of this arm and lock-
mg 1t 1 adjusted position.

Hecured at T0 to the arm 58 is an arcuate
guide 71 which is adapted to move along the
arcuate guideway 72 for reinforeing the dis-
lodging tool 59, - Lfounted on the arcuate bar
71l are wall trimming devices 73, as shown in
Fig. 6.

Connected at 74 to the arm 87 is a spring
75, as shown in Fig. 8. This spring 75 is

.
adapted to engage an overhanging downivard
extension 76 from the plate 77, as shown in
Fig. 8. The plate 77 is mounted on top of
the hub 36 and pivotally connected at 78
to the upper end of the cylinder 30. The
plate 77 is of sufficient diameter to extend
cvei a portion of the ring 89, as shown in
Figs. 1 and 2. The plate 77 is connected to
the ring 39 by means of a plurality of spaced-
apart pin and slot connections, as shown at
79, 80 and 81 in Fig. 1.
connections may each be constructed as
shovwn in detail in Figs. 13 and 14. The
bolt. 82 is secured to the ring 39 so that a
washer 84 may vest on the loop-shaped seat
85.. The collar 83 may be gunided along the
slot 86 and the friction between the washer
84 and the seat 85 reguinted so that the plate
may have a circumferential sliding move-
ment velatively to the ring 89 Therefore
when the spring tripping device 75 engages
the abutment 76 the plate 77 will be moved
circurnfercntially relatively to the ring 389
a-distance equal $o the length of the slot
86 in the plate 77 This circumferential
movement of the plate & limited extent
velatively to the ving 39 is for the purpose
of operating a series of cams 87, one of which
is shown enlarged in Fig. 11. These cams
1

are located on the bottom of the plate 77 in
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spaced relation corresponding to the respec-
tive pawls 40, there e being also & similar cam
87’ for the *paml shown in T‘o 2. Each
of the pawls 40 and the pawl 45 is provided
with a lever, as shown at 88 in Fig. 11. These
levers are sceured to the 1):4\\% and extend
upwardly into the cans 87.. Thervefore b when
the plate 77- is automatically shifted upon
the dislodging mechanism reaching Jle hmlt
of its iee\lmo movement, the levers 88 are
operated to throw the pa\\l 40 out of en-
eagement with lhe ratchet tecth and the ,ebv
hee the arm 37 for restoring movement in
reverse direction to initial p(mtmn.

When desired all of the pawls may be
thrown ont of enoawmunt with the ratchet
teeth by mieans of the lever 89 shown in Iig.
1 vhich is ﬁecmed to the plate 77, as shown
n I‘ws 1and8. ‘,Vhen the plate 77 is shifted
ciremmferentially relatively to the ring 39
as permitted by "the pin and slot connections
79, 80 and 81 the spring-pressed pin 90 is
fmced out of its notch 91 and upen reach-
ing the notch 92 will snap into the same to
held the plate 77 in its shifted pmitlﬂn SO
that the pawls 40 will remain in released po-

sition on return of the arm 87 to initial po-
sition. - By moving the lever 89 in the oppo-
site divection or clockwise dnoc!m the pin
90 may be moved back inte the notch 01
Whucu'mn the pawls will be restored to o nd
held in their ratchet engaging positions.

Tn order to return the nrm 37 together
with the dislodging mechanism mounted
thereon to initial position after such dis-
_{Ofl‘TIDO mechanism has completed its stroke
of approximately 180 demne% power driven
mechanism is provided by mmmtma a geav
wheel 93 at the lower end of the hub 36,
as shown in Fig. 2, 1nd cormctmg to thls
gear wheel 93 a pinion 94 which is conne eted
to the motor 17 by train of geaving. As
shown in Fig. ﬂl“ spur gear 94 carries
a beveled gear ()5 ‘which meshes with another
l\ove’ed gear 96 which is connected to the
forward end of the chaft 97,

As shown in Fig. 10, the shaft 9 'q keyed
toa WOITI gear 98 W‘W”\ is loented at the rear
pottion OL the main frame 16, as chown in
Tig. 1. Meshing with the worm gear 9815 a
worm 99 cna a vertical shaft 100, At Uw lower
end of this shaft 100 is » epur gear 101 which
meshes with the Iaroe oaar 23 to veceive power

therefrom. As shown in Figs. 1, 9 and 10, a
cluteh 102 is mounted on the shaft 97 so as to
connect the gear 98 to the shalt 97. By re-

ferring to Flft. 10 it will bo seen that sinee the
gear 98 is loose on the shatt 97, the throwing
in of the clutch 102 will transmit nower from
the gear 98 to the smlt 97 and thus eifect
rotation of tha arm 87 in a clocliwise i irec~
tion through the train of gearing sing
the beveled gears 95 and 96 and the SPUT genl's
94 and 93.

In order to automatically

restors

stop the

ing movenent imparted to the arm 57 T have
pumdnu a cross-rod 103 In position to be
struck by the arm 37 \\l en the latter reaches
its initial posumn. his eross-rod 103 is
pivoted at 104 to a bell crank lever 105 which
15 pivoted to the main fr ane 16 at 106. A rod
107 econneets the bell erank lever 105 to the
cluteh elenent 1027, Tt will thus e seen that
the eluteh may be moved to,released position
eit 1or by means of the handle 108 or b'y menns
of the arm 37 automatically engaging the
rod 103.

The loading apparatus comprises an end-
logs conveyer 109 which has spaced-apart
flichts 110 adapted to travel over a semi-
circular ring receiving plate 111, as shown
in Pigs. 1 and 8. The forward edge of the
plate Tt1 e 1y be beveled, 2s shown at 112 ,and
this semi-cireular ring plate may be hinged
to the sides of the hase 95), as indicated at 113
in Fig, 5, and the upright eylindrical surface
114 may be 1)10\'1(1(‘(1 as n bearing. for the
sprocket chain 115, This sproc et chain
meshes with a spr oclet 116 at the bottom of
the vertical shaft 24, as shown in Fig. 2.
Therefore whon the eccentric 27 is driven
anti-clockwise the flights 110 will be movec
civeumterentially along the 1{\(3@}\1110 plate
111 toward the receiving end of the lateral
(30;1\'(}}'@1’ {17, as shown m Fig. 3. The for-

avd lower end of the (on\'eyer 117 may be
m(,lmed downwardly at 11§ and then ex-
tended hovizontally at 119 to the 1()1‘V‘1"d
howl :dedee 120, as shown in Figs. 8 ‘md 7.
A vea wward extension on the horizontal f
portien 119 may be provided at 121 and p(n:—
tion oi the inclined scoop of the convever pro-
vided with a hinged section 122, as shown In
Tig. 7, for permitting the flights 110 to
readily pass under-such hinged section: The
edges oi the flights 110 are beveled, as shown
at 123 and 124, so that when the flizhis 110
ride wnder the plate 122 they may Leuliiy
bass under the same and cause the lower end
of the Iatter to u(‘ ane the material off the

lights and thue keep ma \)ial irom passing
reary ‘11(11},' with the ‘1'0 The conveyer

T4 "/

na

117 be of the endless (lmin scraper type
comprising a stationary bed or way 125 and

gpaced-apart f-("'*»"pox,, or cross-flights 126 con-
nected hetween end Heas ¢linins mounted on the
conveyer frame in pesitlon to cause the

sev upc\zs o travel over the hed 125.

By referring to Fig. 3 it will be seen that
(ommmii\ 1y favee and 3 '>vy strong wall
jacks 173 and 174 are pivoted ¢ spectiv d_y at
175 ahl 176 to the sides of the main fra me 16.
"’11(\ wall i m\ 173 is prov Ided with a pair of

.1('04 wm 6 wall-engaging shoes 177 and 178
“‘)1 the w'h ]ad 174 19 likewise prov me '
with a pair of bPICGd-(I})A‘It wall-engaging
¢hoes 179 and 180. Projecting rearwar dly
1'10“1 the frame of the motor 17 are spaced-
apart brackets 181 and 182 through which
are serew-threaded large boltg 183 and 184

3
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in position to engage the inner lateral sides
of the jack frames 178 and 174 so as to move
the shoes 177 to 180, inclusive, against the
spaced-apart walls of the mine chamber, after
which the hydraulic motors comprising the
plungers 211, 212, fixed to the pistons 213, 214
m the cylinders 215, 216, may be operated.
The wall jacks will thus cooperate with the
roof jack comprising the shoe 32, 33 in hold-
ing the main frame very firmly anchored
during the operation of the dislodging mecha-
nism. ,

The conveyer frame 117 may be pivoted to
the braclket 185 which extends from one side
of the frame 16. . As shown in Fig. 4, the wall
jack 173 is tubular in construction to afford
a passageway for the conveyer frame 117
which may be secured to the inner sides or
walls of the frame 173, as indicated at 188,
1867, Tt should be neted that by reason of
the: pivotal connection of both the conveyex
117 and the wall jack frame 173 the bolt 183
may be operated over a sufficient distance to
firmly anchor the shoes 177 and 178 against
the side wall while at the same time maintain-
ing the receiving end of the conveyer 117 in
communication with the forward econveyer
110.

The wall jack frame 174 is pivoted at 1768
to the bracket 187 secured to one side of the
frame 16. As shown in Figs. 3 and 5, rear-
wardly extending brackets 188 and 189 are
connected to the rear end of the wall jack
frame 174. These brackets are provided with
serew-threaded openings to receive the bolts
191 and 192.. These bolts are in position to
engage the roof and floor, respectively. as
shown in Fig. 5, so as to take the strain of
the frame 174 from the spaced-apart ears 187

-which extend from the frame 16." It is pre-

ferred, however, to arrange the wall jacks
178 and 174, as shown in Fig. 3, so that both
of the bolts 183 and 184 may be operated,
thereby necessitating a minimum amount of
movement of the conveyer 117 and so that the
latter may be maintained in accurate delivery
communication with the forward conveyer
110." In addition to the wall jacks 173 and
174 there may be a rear jack 134 pivoted at
136 to a bracket 190 at the rear corner of
the motor frame 17. A roof jack 138 is con-
rected to the rear end of the horizontal jack
184. When the roof jack 138 is anchored and
the wall jacks 173 and 174 are released the
jack 134 may be operated to move the en-
tire machine forward. During this forward
movement the wall jack shoes 177 to 180,
inclusive, while not gripping the side walls
may be sufficiently close thercto to act as
guides during the forward movement of the
entire mining and loading machine. During
this forward movement the forward roof
jack 80 is, of course, released. During the
operation of the dislodging mechanism while
the forward roof jack is in anchored posi-

1,683,045

tion and the wall jacks 178 and 174 are in
anchored position, the roof jack 138 may co-
operate with the jack 134 to assist the for-
ward roof jack in resisting rearward thrusts
excrted by the dislodging mechanism.

At the rear end of the motor frame 17 is

secured an upright floor jack 169 provided:

with a floor-engaging shoe 193. as shown in
Fig. 5. By controlling the position of the

shoe 198 the entire machine may be guided.

forward either upwardly or downwardly ac-
cording to the pitch of the mine vein,

Ag shown in Fig. 9, the upper end of the
vertical shaft 100 is provided with an ec-

entric cam 141 for engaging the eccentric
strap 142 which is connected to the plunger

143 of a hydraulic motor 144 for pumping
liquid #rom the tank 145 into the pressure
supply pipe 146. The pumping mechanism

17 be locoted asillustrated at 144 in Fig. 3.
. 15 vepresents more or less dingram-
1tically a system of hydraulic civeuits and
aections and the controlling mechanism

e
6.

Fe
thevefor. When the pump plunger 143 is re-
ciprocat
I

ated by the mechanism shown in Fig.

tank 145

d may be drawn from the
and forced into the pressure supply pipe 146
in accordance with the control permitted by
the cheek valves 147 and 148. By means of
the valve 150 the hydranlic jack 134 may be
oiven lorizontal movements. but it should
be noted that the connections are such that
when pressure is directed into the horizontal
eylinder the roof jack 1388 is at the same time
operated. to anchored position. When the
valve 150 is 1n the position gshown in Hig.
15 the pressure supply pipe 146 is connected

to the cylinder 184 to the right of the piston

152. When the valve 150 is given a quarter
turn to the right by means of the lever 153
the pressure pipe 151 is connected to the cyl-
inder 184 to the left of the piston 152 and
the pipe 154 is connected to the pipe 155
which leads to the exhaust pipe 156, There-
fore the roof jack 138 may be relcased and
moved toward the right to a new position
when desired. That is to sav, when pressure
is supplied to the right of the piston 152 the
roof jack 188 is anchored and the whole
machine moved forward by operation of the
horizontal jack 184. When the voof jack
188 is released, the framework of the mining
and loading machine remaing stationary and
pressure exerted to the left of the pisten 152

will move the roof iack 138 forward to a-

neswy position.

Hydranlic wall jacks may be pivoted to
the sides of the frame 16, as shown in ¥ig. 8,
at 187 and 194, the wall jacks being desig-
nated 185 and 195, respectively. These wall
jacks are provided with wall-enzaging shoes
139 and 196, respectively. The control of
these wall jacks 185 and 195 is illustrated in
Tig. 5. By means of the valve 157 pressure
from . the pressure supply pipe 146 may be
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directed to either side of the piston 197, the
exhaust pipe being indieated at 198.

The wall jack 195 may be controlled by
the valve 199 to direct the pressure from the
supply pipe 146 to either side of the piston
200. The exhaust pipe is indicated at 201.

By means of the valves 158 and 159 the
hydraulic motor 66 shown in Fig. 6 on the
dislodging mechanism may be operated to ad-
just the position of the uppermost arm 58
and lock the latter in adjusted position.
That is to say, by moving the valves 159 and
158 to the positions shown in Fig. 15 sup-
ply pressure may be excrted on the piston
67 to move the same upwardly while the
pipe 202 is connected to the exhaust pipe 156.
When the arm 58 has been moved to ad-
justed position the piston 67 may be locked
in the cylinder 66 by closing the valves 158
and 159 so that communication through the
pipes 202 and 203 may be cut off from either
the supply pipe 146 or the exhaust pipe 156.

" By means of the valve 160 hydraulic pres-

%6

30

40
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sure may be exerted in the cylinder 30 of the
forward roof jack of the main frame of the
machine. The supply pressure niedium
enters the cylinder 30 through the passage
161 to move the plunger 31 upwardly so that
the shoe 32 will engage the roof of the mine
chamber. When the valve 160 is in the posi-
tion shown in Fig. 15 the cylinder 30 is con-
nected to the exhaust pipe 156, but when the
lever 162 is given a quarter turn to the right
the pressure supply pipe 146 will be connected
to the cylinder 80. When this occurs the
pressure medium will flow from the pipe 163
into the cylinder 164 of the accumulator 165,
the latter comprising a plunger 166 having a
collar 167 engaging a strong spring 168. 1%
is preferred to mnclude the accumulator 165
in the system because the operation of the dis-
lodging tools may cause such vibrations as to
tend to effect a yielding of the roof or floor to
the pressure of the forward roof jack. When
this yielding action tends to take place the
acctanulator will immediately act to cause
the plunger 81 to move the required distance
to maintain a desived anchoring action even
though the valve 160 may be moved to such
position to lock the plunger 31 In its roof-
engaging position.

The upright floor jack 169 shown at the
rear end of the framework of the machine in
Fig. 5 may be controlled by the valve shown
at 170 in Tig. 15. When the valve 170 is in
the position shown in Fig. 15 the supply pres-

sure pipe 148 will be connected to the eylin-

der 169 above the piston 171 to thrust the
plunger 93 downwardly and thereby 1ift the
vear end of the main frame on the curved bot-
tom shown at 23 in Fig. 2, as a fulerum. DBy
giving the lever 204 _
vight the upper end of the cylinder 169 will
be connected to the exhanst pipe 156 and the
supply pressure supply pipe 146 will be con-

a quarter turn to the

S5

nected to the cylinder 169 beneath the piston
171. The rear end of the wain frame can
thus be lowered on the curved bottom as a
fulerum. When the inclination of the ma-
chine has bheen adjusted by means of the floor
jack 169 the valve 170 may be moved to such
a position that the piston 171 in the cylinder
will be locked in adjusted position, after
which the plunger 193 may slide over the
mine floor and act as a rear support for the
mining and loading machine.

- After the wall jacks comprising the shoes
177, 178, 179, 180 have been adjusted to po-
sitions against the side walls, the hydraulic.
motors 215 and 216 may be operated by the
alve 217. When the handle 218 is in the
position shown in Fig. 15 supply pressure
is exerted back of the pistons 213, 214 to move
the shoes 179, 180 to anchoring positions and
at the same time forcing the shoes 177, 178
against the opposite wall.  The shoes may be
reieased by turning the handle 218 a quarter
turrin a clockwise direction as viewed 1n Fig.
15. The pipes 219, 220 are connected to op-
posite ends of the cylinders 215, 216 to enable
the valve 217 to control the plungers 211, 212,
It should be understood that Fig. 15 is a dia-
grammatic view showing the pipe connec-
tions between the various parts but that in
actual practice flexible connections are pro-
vided for the pivoted hydraulic jacks. Such
connections may be afforded by the well-
known metal pipes composed of spirally con-
nected strips and capable of withstanding
high internal pressures and remaining water
tight. :

If desired, brackets 205, 206 and 207 may
be. connected to three corners of the frame
173, as shown in Fig. 3, and these brackets
provided with bolts 208, 209 and 210, respec-
tively, each similar to the bolt 192 shown in
Tig. 5. ‘

~Obviously 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 the invention as de-
fined by the claims hereto appended, and I
wish therefore not to be restricted to the pre-
cise construction herein disclosed.

Having thus fully disclosed an embodiment
cof my invention what I desire to secure by
Letters Patent of the United States, is:

1. In a mining machine, the combination
with dislodging mechanisim adapted to be
held in continuous engagement with the coal
at a mine wall for continuous forward move-
ment over a predetermined path of travel,
means Tor supporting said dislodging mecha-
nism for such movement, means for effecting
the operation of said dislodging mechanism
to dislodge coal from such path, and multiple
wall jack mechanism comprising a supple-
mental frame pivoted to one side of the min-
ing machine and having wall engaging shoes
distributed along said supplemental frame.
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2. In a mining machine, the combination
with supporting framework, of dislodging

- mechanism’  mounted thereon for feeding
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movement relatively thereto, and anchoring
mechanism. distributed along said frame-
work and comprising a supplemental frame
pivoted to said framework intermediate the
ends thercof, and having a plurality of
hydraulically operated wall engaging shoes

‘distributed along said supplemental frame.

3..In a mining machine, the combination
with an elongated supporting frame, of min-
ing mechanism mounted on the forward end
thereof, and anchoring apparatus distributed
along” both sides of said framework, such

anchoring apparatus comprising supple-.

mental frames pivoted to the sides of said
supporting frame -intermediate the ends
thereof and each ‘supplemental frame having
thereon- a plurality of distributed wall en-
gaging shoes. o

-4 In a mining machine, the combination
with a supporting framework, ¢f mining
mechanism mounted thereon,a wall-gripping
anchoring jack pivoted to one side of said
framework intermediate the ends thereof,
and means mounted at the rear end of said
framework independently of said jack but
in position to engage the same for moving the
latter on its pivotal connection to said frame-

work.

5. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, a supplemental frame
pivoted to said supporting frame for adjust-
ment relative thereto, anchoring mechanism
on said supplemental frame in position to act
upon an upright-mine wall in a direction
transversely of the path of the machine, and
screw-threaded mechanism mounted on said
supporting frame separately from said sup-
plemental frame but in position to abut
against the same to swing the latter on Its
pivotal connection to said frame to adjust the
position of said anchoring mechanism at said
upright mine wall. o
6. In a mining machine, the combination
with' a supporting frame, of mining mecha-
nism mounted thereon, an anchoring' jack
piveted to said frame and comprising a plu-
rality of gripping shoes, and means between
said frame and said anchoring jack for swing-
ing the latter on its pivotal connection to said
frame.

7. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, an anchoring device
pivoted to said frame and comprising a plu-
rality of spaced-apart wall-gripping shoes,
spaced-apart adjustable floor and roof-grip-
ping devices, and means mounted on said sup-
porting frame in position to engage said
anchoring ‘device to swing the same on its

pivotal -connection with said supporting
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frame to foree said gripping shoes against
the wall of a mine chamber. _

8. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, a supplemental frame
pivoted to cne side of said supporting frame
mmtermediate the ends therect, a plurality of
wall-gripping anchoring devices distribut-
ed along said supplemental {rame; and
means at the: rear end of said supporting
frame for swinging said supplemental frame
on its pivot to said supporting frame to ad-
just the positions of said wall-gripping an-
choring devices. :

9. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted. thereon, a hydraulic wall
jack pivotally connected to the forward por-
tion of said irame, a hydraulic jack pivoted
to an intermediate portion of said frame and
having multiple wall-gripping menns in po-
sition to act on an upright wall adjacent the
machine, hydraulic mechanism for operating
said hydraulic multiple jack, and means con-
necting the rear portion of said frame to the
rear portion of said multiple jack to swing
the same to wall-gripping position on' its
pivotal connection to the intermediate por-
tion of suid frame. :

10. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, a pair of wall jacks
pivotally connected to opposite sides of
said frame intermediate the ends thereof, ad-
justable abutments mounted at the rear end
of said supporting frame separately from
said wail jacks but 1 position to abut against
the latter, means for operating said abutments
to swing the wall jucks to wall-gripping
positions on their pivetal connections to said
supporting frame, and hydraulic mechanism
for operating said wall jacks against oppo-
site spaced-apart upright side walls in the
mine chamber to anchor said supporting
frame between such side walls. ‘

11. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, a pair of hydraulic
Jacks pivotally connected to opposite sides of
the forward portion of said frame, s pair of
multipie - engagement . jacks pivotally con-
nected to opposite sides of said frame inter-
mediate the ends thereof, hydranlic mecha-
nism for controlling said hydraulic jacks, and
means connected between the rear end of said
frame and the rear portion of said multiple
engagement jacks for operating the latter
by swinging them on their pivotal connec-
tions to the intermediate portions to said
frame.

12. In a mining and loading machine, the
combination with a supporting frame, of
mirring mechanisma mounted thereon, a wall
jack connected to said frame, means for oper-
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ating said wall jack, and conveyer mecha-
nism supported by and e\tbﬂdl]l“ through
said wall jack.

18, In a mining and loading machine, the
combination with a suppmtmfr frame, oI
mining mechanisin mounted thereon, a wall
jack-comprising a tubular frame, and a con-
veyer supported by said tubular frame and
extending through the same.

14. In n mining and leading machine, the
combination with a suppmtmu frame, of
mining mechanism mounted Uxueon. a mul-
tiple ja ack comprising a tubular frame pivot-
ally connected to said supporting frame in-
termediate the ends of the latter, means on

< the rear end of said supporting frawe in

i
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po;montug 1gage said tubular frame to move
uhe jack to wall-engaging position, and a

raveling conveyer hmmg a frame support-
Ld by t the inner side walls of said tubular
frame in position to convey dislodged ma-
terial through said tubular frame to load-
ing position,

18, In a mining machine, the combination
with a supporting frame, of dislodging
niechanism mounted thereon for movement

LL‘.nu_'y thereto and U)mpmm spaced
i“)c.-L pointed wedging tools .tual)tuu to pen-

rate the solid coal in its native smtu, mneans
tor. oper ating said dislodging mechanism by
imparting a continuous Forward movement
to said pmmed wedging tools to tear the coal
#rom the solid face of the upright mine vein,
and adjustable wali- abutinent mechanism

corinected to both -1id(;‘b of said frame in po-
sition 1o engage the spaced-apars walls of
ihe mine chamber fmd prevent movement of

ald frame during the operation of said dis-
odg ng mechanisn.
16. In a mining machine, the comlnmtmn
N

with a svpnortmo frame, oL roof jacks for
1 the forward 1)01 tion of said sup-
porting frame, arvc-wall disiodging mecha-
nism mouni“d on said frame for feeding
nmovement velatively thereto on an uprighs
axis, multiple wall jack mechanism compris-
ing a suppl.‘men al frame pivoted to said
sm“p rting  {frame intermediate the ends
thereof for aﬂ]umm‘nt of the wall jack mech
anism toward and from said supporting
frame, mwtiple jack mgumnmm ot npnwnw
a second supplemental {rame pivoted to the
other side of the supporting frame interme-
diate the ends thereof for similar adjust-
ment relative to said sll*)portmo frame, and
adjustable abutments at the vear portion of
said supperting frame for engaging the veay
pOlthDS “of said supplemental frames.

17. In a mining machine, the combination
with a main frame, of anchomlgz means
therefor, a supplemental frame mouvnted on
said main frame for avcunate movement rela-
tively therveto, dislodging mechanism con-
nected to said supplemental frame to be sia-
tionary relative thereto but movable Lodily

&

7

therewith in feeding direction, means mount-
ed on said main frame and connected to said

supplemental frame for powerfully moving.

the latter arcuately relatively to said main
frame to operate said dislodging mechanism
while said anchoring means is in anchored
position, and wall abutment mechanism to re-
sist swerving of the main frame due to the
operation of said moving means acting be-
tween said main frame and said supplemen-
tal frame during the operation of said dis-
lodging mechanism.

16 [n a mining machine, the combination

with a suppor LlD” frame, of 2 supplemental
frame mounted thereon for swinging move-
meit relatively thereto, spaced- ap‘ut pmmed
wedging tools mounted on said supplemental
frame Tor bodily movement therewith and
adapted to penetrate the solid face ot a mine

vein and by wedging action split large pieces
of coal from the unmined mass over a wide
area between the floor and roof of a mine
chamber, pawl and ratchet mechanism for
swinging said supplemental frame to actnate
saild boolx osciliating mechanism to cperate
said pawl and ratchet mechanism, and an-
choring menni for said supporting frame in-
cludmu wail-abutment mechanism.

19. Tn a nunmg machine, the combination
with cupporting framework, of dislodging
mechanism comprising . coal-splitting tooh
adapted to have a continuous forward feed-
ing movement along arcuate paths of travel,
pawl and ratchet mechanism for feeding

zud dislodging mechanism, and means com-

prising wall abutment mechanism for hold-
mg said framework stationary during the
opuatlou of said dlSlOdOln‘) mechanism,

20. In a mining machlnc, the combination
with a main frame, of a supplemental frame
mounted thereon to swing relatively thereto
on an upright axis and comprising a radial
arm, splitting tools adapted to swing into the
upr wht face of a mine vein and f;pht the ma-
ter ial therefrom, means for adjustably secur
ing said splitting tools to-said arm at a pre-
rlcfunnned distance from said axis for bod-
ily movement with said arm along an aveuate
path, means for swinging said radial arm to
operate said sy )httmn tools on such upright
face. and \vaH abutment wechanism fov pre-
venting said main frame from swerving
during the swinging movement of said radial
arm and the dislodging opevation of said
splitting tools. ‘ :

21. In a mining machine; the combination
with a main frame adapted to rest on and
stide over a mine floor, of a roof jack for the
foerward end of said main frame, a supple-
mental frame mounted en said main frameto
swing reiatively thereto on the upright axis
of said root jack, a radial arm on said sup-
nlemental frame to move bodily therewith,
dislodging apparatus carried by said arm to
move bodily therewith and comprising pene-
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trating wedging mechanism adapted to pene-
trate the solid face of the mine vein and spliz
large picces of mineral therefrom over a wide
area, a motor mounted on the main frame,

power transmission mechanism between said .

motor and said supplemental frame and com-
prising” pawl and ratchet mechanism for
swinging said radial arm to operate said dis-
lodging mechanism while said voof jack is inx
anchored position, and wall abutment mech-
anism adapted to resist the tendency of the
main frame to swerve during the operation
of said dislodging mechanism en the solid
face of the mine vein.

22. In a mining machine, the combination
with a main frame, of a supplemental {rame
mounted on said main frame for swinging
movement relatively thereto on an upright
axis, coal-splitting mechanism mounted on
said supplemental frame in position to op-
erate on the upright face of a solid coal vein
between’ the floor and roof of a mine cham-
ber and comprising an upright series of
spaced-apart pointed wedging tools adapted

~to penetrate the soild face of the coal vein and

by wedging action rip and tear the coal in
large pieces from the unmined mass cver a
wide area extending from such floor to such
roof, power transmission mechanism mount-
ed on said main frame and connected to said
supplemental frame to effect the swinging
thereof to operate such coal-splitting mecha-
nism, and means couiprising a roof jack and
wall abutiment mechanism for holding the
main frame in stationary position during the
operating of said coal-splitting mechanism.

23. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, supplemental frames
connected to opposite sides of said supporting
frame in position to rest on and shide over
the mine floor on opposite sides of said sup-
porting frame, means for siiding said sup-

“plemental frames over the mine floor rela-

tively to said supporting frame to adjust the
positions thereof adjacent the side walls of
the mine chamber, and hydraulic mechanism
on one of said supplemental frames for firm-
ly anchoring the supporting frame between
the side walls during the operation of said
mining mechanism.

24. In a mining machine, the combination
with a supporting frame, of mining mecha-
nism mounted thereon, means -comprising
supplemental frames one connected to each
side of said supporting frame for gripping
the opposite mine walls, each of said supple-
mental frames being adapted to rest on and
slide over the mine floor, and power-operated
mechanism for fivmly anchoring said grip-
ping means between the side walls to hold said
supporting frame stationary during the op-
eration of said mining mechanism.

95. In a mining machine, the combination
with a supporting frame, of arc-wall mining

1,683,045

mechanism mounted on the forward end of
said frame, two supplemental frames one

pivoted on each side of said supporting frame,

means for swinging said supplemental frames
individually to wall-engaging position, and
hydraulic wall engaging jack mechanism on
one of said supplemental frames for anchor-
ing all of the aforesaid frames between the
opposite walls during the operation of said
arc-wall mining mechanism.

26, In a mining and loading machine, the
combination with a supporting frame, of min-
ing mmechanism mounted thereon, a wall jack
onnected to said frame, and conveyor mecha-
nism extending through said wall jack.

27. In a mining and loading machine, the
combination with a supporting frame, of min-
ing mechanism mounted thereon, a wall jack
compriging a tubular frame, and a conveyor
extending through said tubular frame.

28. In a mining and loading machine, the
combination with a supporting frame,ofmin-
ing mechanism mounted thereon, & wall jack
COmpPTis

sing a supplemental frame pivotally
eonnected to sald supporting frame, means
on sald supporting frame in position to en-
gage said supplemental frame to move the
1zcle to wall-engaging position, and a con-
vevor supported by said supplemental frame
in position to convey dislodged material
toward loading position.

29, In s mining machine, the combination
with a main frame, of a roof jack for the
forward portion of said frame, dislodging
mechanism comprising spaced-apart pointed
wedging tools adapted to penetrate the solid
coal face and tear large pieces of coal from
the face over a wide area, means for mount-
ing said disicdging mechanism on said frame
for arcuate movement relatively to said main
frame, multiple jack mechanism at both sides
of said main frame, and means for operating
said last-named  jack mechanism. to firmly
anchor said main frame against swerving
during the operation of said dislodging
mechanism.

80. In a mining machine, the combination
with a supporting frame, of mining mech-
anism mounted thereon, wall jack mechanism

comprising supplemental frames pivoted to
opposite sides of said supportin

o frame and

each adapted to rest on and slide over the
mine floor between the said supporting frame

and the adjacent wall of the mine chamber,

means mounted on said supporting frame in
position to swing said supplemental frames
laterally relatively to said supporting frame,
means tor lifting the rear ends of said sup-
plemental frames off the mine floor, and
power-operated mechanism for exerting
powerful wall gripping action on said roof
iack mechanism to firmly anchor said frame
between the spaced-apart side walls of the
mine chamber.

31.- In a mining machine, the combination

80

90

100

110

115

120

130



10

15

20

o
ot

<

35

40

25

1,683,045

with a supporting frame, of elongated wall
jack frames pivoted to said supporting frame
1ntermediate the ends of the lattel mining
mechanism on said supporting Lr‘lme, means
at the rear end of said Quppmtm(r frame for
swinging said elongated frames away from
said suppoxtln(r frame - toward opposite
spaced-apart walls in the mine chamber, hy-
draulic mechanism for lifting the rear ends
of said jack frames off the mine floor; roof
jack mechanism for the rear ends of said wall
jack frames; and a plurality of hydraulic
]acks on one of said elongated frames for
anchoring all of said fnmes firmly between
said side Walls

32. In a mining and loadm(r machine, the
combination with a supporting fmme, of are-

~wall dislodging méchanism mounted thereon

and comprising means for stripping a layer
of coal from an upright arcuate face of the
mine wallin advance of said frame, anchoring
mechanism comprising wall jacks distributed
along both sides of said supporting frame,
conveyor mechanism extending along one side
of said frame within the confines of the wall
jack mechanism on that side, and means for
delivering dislodged material to said con-
veyor mechanism.

33. In a mining machine, the combination
with a supporting frame, of a supplemental
frame mounted thereon for arcuate move-
ment relatively thereto, dislodging mech-
anism mounted on said supplemental frame
for bodily movement therewith and for opera-
tion on the solid upright face of a coal vein
in its native state, a roof jack for anchoring
the forward portion of the supporting frame
adjacent said dislodging mechanism, multlple
wall jacks comprising frames plvoted to op-
posite sides of said supporting frame inter-
mediate the ends of the latter, and abutments
between the rear end of said supporting frame
and the rear side portions of the frames of
said multiple jacks.

34. In a mining machine, the combination
with elongated supporting framework adapt-
ed to be loc lted between side walls of a mine
chamber, of arc wall dislodging mechanisn
mounted on the forward portion of said
framework, means for operating said dislodg-
ing mechanism. loading apparatus mounted
on said framework in posmon to receive the
dislodged coal and trausfer it toward load-
ing poqltlon multiple jack mechanism com-
prising elongated frames pivoted to said
supporting framework and extending along
the rear side portions thereof, and means at
the rear end of said framework for inde-
pendently adjusting each multiple ]‘wk mech-
anism in its posmon relative to said frame-

work and toward the respective side walls of
the mine chamber.

35. In a mining machine, the combination
with 4 xupportmo fraitiie, of mining medhi-
aniswi mounted thereotis su pplesisntal eloi:

9

gated jack frames connected to opposite sides
of said supporting frameé so as to be longi-
tudinally disposed 1elam\<,thueto means for
acjusting the positions of said mch frames
adjacent the side walls of the mine chamber
and relative to said supporting frame, and
hvch aulic anchoring mechanism for said jack
tmmes to anchor the latter and said support-
ing frame fivmly between the side walls dur-
1110 thc Op(.ldfl()ll of said mining mechanism.
In a mining and loading madnne, the
combumtwn withh o bupportlnﬂ frame, of
mining mechanism thereon, a wall jack con-
nected to one side of said supporting frame,
and.a conveyer supported by said wall jack
wvith its forward receiving end in p051t10n to
receive dislodged mater ml from @‘ud mining
mechanism. :

37. In a mining and loadmrr machme, the
combination with a suppmtmrr frame, of
mining mechanism: mounted-thereon; a wall
jack comprising a supplemental frame de-
tachably connected to said supporting frame,
and a conveyer supported by said supple-
mental {rame in position to convey dislodged
material toward loading position, said con-
vever being detachable from the supporting
frame together with said wall jack to afford
a narrower width of the machine for trans-
portation in a mine.

38. In a mining and loading machine, the
combination with a supporting frame, of
mining mechanism mounted thereon, an elon-
eated multiple wall jack detachably and piv-
otally connected to one side of said support-
ing frame intermediate the ends thereof, and
a conveyer supported by said multiple wall
jack and removable from the machine to-
gether with said jack to afford a narrower
Wld’th of the machine during transportation
in a mine.

39. In a mining machine, the combination
with a supporting frame, of arc-wall coal-
stripping mechanism comprising an upright
series of spaced-apart piercing tools in posi-
tion to rip and tear the coal from the solid
face of the coal vein, lateral abutment mech-
anism at the rear side portions of said frame,
abutment mechanism for the rear end of said
frame, means for operating said coal-strip-
ping mechanism, and an additional lateral
abutment for the forward side portion of said
frame near the starting position of said coal-
stripping mechanism to co-operate with the
first-named lateral abutment mechanism to
resist swerving of the machine during the
operation of said arc-wall coal-stripping
mechanism.

40. In a mining machine, the combination
with a main frame, of a hvdraulic roof jack
for the forward portion of said main frame,
dislodging mechanism mounted on said main
frf!me for feeding movement T elatively there-
to in advaiice of %xd 1‘00f jack while satd dig-

lodging mischanism is held i gonitinubis ens
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gagement with the coal at the mine wall for
continuous forward movement over a prede-
termined: path of travel, supplemental frames
pivotally connected to both sides of said main
frame to swing relatively thereto, and a plu-
rality of hydraulic wall jacks distributed
along each of said pivotally connected sup-
plemental frames in position for distributed
application along the mine walls spaced from
both sides of the main frame,

41. In a mining machine, the combination
with a' ' main. frame, of a supplemental frame
mounted thereon for arcuate movement rela-
tively theretoron an-upright axis, dislodging
mechanism mounted -on said supplemental
frame forbodily movement therewith on said
upright axis’ and comprising spaced-apart
penetrating wedging tools each adapted to
1I;enetrate the solid coal in its native state and

y wedging action split and tear the coal in
laro'e pleces over.a Wlde area extending from
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the floor to the roof of the mine chamber,

means for operating said dislodging mecha-
nism by forcing said tools into. the solid coal
face along arcuate lines while said main
frame remains stationary, hydraulic wall
jacks pivoted to the sides of the forward end
portlon of said main frame to swing from
positions longitudinal of the frame to posi-
tions subqt‘mtmlly at right angles to the lon-
gitudinal length of the machine, supple-
mental frames pivoted to both sides of the
main frame intermediate the ends thereof, a
plurality of hydraulic jacks on each of said
supplmental frames in pesition for engaging

the walls on both sides of the main frame, and

adjustable abutments for the rear.end por-
tions of said supplemental frames.

In testimony whereof I have signed my
name to this specification on this. 2d d‘ly of
January, A. D. 1923,

- EDMUND C.MORGAN.
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