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Colmol Company, New Lexington, Ohie, a corporation
of Chio

Application September 8, 1549, Serial No. 114,555
12 Claims. (CL 262~-9)

This invention relates generally to mining and more
particularly to new and improved meihods and ‘apparatus
for the mining of coal and in its more specific aspect this
invention contemplates intermittent progressive mining
of coal.

Several mining machines have been developed to cut
and remove the ceal without the aid of the well known
type of cuiting bar machine that is employed in general
practice to undercut the coal face which is subsequently
drilled and blasted loose for loading and conveying to the
surface.

Some newly developed intermittently operating ma-
chines employ a cutting bar for undercutting the coal in
a portion of the coal face which is subsequently broken
down by vibratory picks operated by hammers and the
coal falls on a conveyor for removeal. This character of
machine operates in alternate cycles of undercutting a
predetermined portion of the coal face and then pressnt-
ing the vibratory picks which remove the coal immediate-
ly above the undercut and gradually chip it to the top
of the seam until the coal is removed in that section of
the face. The machine is then shifted to adjacent sec-
tions of the coal face until the coal in the whole of the
face in the room or entry is removed to a predetermined
depth. The size of the coal removed by the picks of this
type of a machine is an indeterminate factor depending
upon the cleavage structure of the coal and the ordinary
problems of undercutiing are aiways present due to the
use of the undercutting bar. Aside from the necessity of
removing the bug dust it is difficuit to contrel the coal
as it breaks loose and it spills on the floor and may
require other loading means or a cleanup crew. The
undercutter requires a great amount of horsepower for
the work accomplished.

Another type of intermittent mining machine employs
a battery of cutting bars having their chains disposed in
parallel vertical planes spaced a few inches apart. This
battery of cutting bars or head is moved in a vertical
plane and is fed into a section of the coal face adjacent
the bottom thereof. When the cutting bars have pene-
trated to their full working depth they are raised to cut
the coal thereabove until the teeth on the cutting bars
remove all of the coal up to the top of the seam in the
selected section of the coal face. The picks or teeth
on these cutting bars approach and enter the coal from the
bottom of the head and return along the top carrying loose
coal to a conveyor which removes it from the face.
With this machine it is also difficult to catch all of the
coal when it breaks free and the cutting bar action grinds
the coal into fines producing a considerable amount of
bug dust. This type of machine also requires a great
amount of horsepower in relation to the work accom-
plished.

This invention overcomes the numerous difficuities ac-
companying the foregeing methods and intermittent ma-
chines and provides method and apparatus which greatly
increases the production of coal without such a high per-
centage of fines and bug dust and comparatively mate-
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rially less horsepower is required to dig and remove
the same amount of coal in the same period of time.
The coal is removed by rotary chipping overlapping
concentric kerfs and the cusps therebetween and leaving
a clean floor.

The present invention contemplates process and ap-
paratus for simultaneously cutting, preferably by chip-
ping to remove the coal to a predetermined depth and
loading it from a series of sections across the face until
the whole of the face has been mined and then progress-
ing for the next series of cuts. .

The cutting means is preferably provided with a plo-
rality of rotary chipping heads having widely spaced teeth
progressively receding axially and connected by redr-
wardly sharpened surfaces.  These chipping heads are
mounted in quadrangular relation with the heads at the
same elevation operating in opposite directions to convey
the coal laterally to between the heads where it is loaded
onto a conveyor for removsl from the face.

The quadrangle arrangement of the chipping heads
permits them to function as a unit that may be swiveled
on a vertical axis on the front of the machine and the
whole of the unit is fed forwardly to cut successive sec-
tions of coal as the unit is swung from one side of the
mine to the other. When the several sections across
the coal face have been removed and the cutting unit
retracted, the machine is advanced toward -the freshly
opened face and stopped permitting the cutting unit to
remove another series of successive sections across the
coal face before the machine is again advanced.

The upper chipping heads are movabie vertically rela-
tive to the lower chipping heads to increase. the size of
the chipping unit in accordance with the height of the
seam of coal but when the wupper .chipping heads ‘are
fully lowered, the cutting dimension of the unit may be
made to produce vertical and horizontal clearance for the
machine. Thus, if the cutting unit is maintained  in
alignment with the machine it may be operated as a con-
tinuous mining machine by movement of the cutting
unit-and the whole machine in successive steps or- by
producing the feed through propulsion of the machine
alone. .

In order to intermittently feed only the cutting unit
into the coal and maintain the fore part of the conveyor
on this unit, regardless of its position, it is preferable
to employ a conveyor that is capable of articulating
laterally as well as extending and retracting with the
cutting unit without interrupting its operation. This is
an important object of this invention and is accomplished
by providing conveyor links capable of swiveling together
with a variable takeup intermediate the ends of the return
run of the conveyor. . This improvement also permits
the conveyor at the ends of the machine to articulate
laterally for loading the coal and conveying it to receivers
at opposite sides of the mine or for swinging the tail
to an entry when the machine is cutting a room disposed
at an angle thereto.

Other objects and advantages appear in the following
description and claims. :

The accompanying drawings show, for the purpose of
exemplification, but without limiting the invention or
claims thereto, certain practical embodiments of the in-
vention wherein:

Figs. 1a and 1b together constitute a sectional view of
the mining machine comprising this invention, taken on
the line i—1 of Fig. 3; : . .

Figs. 2a and 2b together constitute a side elevation of
the machine embodying the invention;

Figs. 3a and 3b together constitute a plan view of the
structure shown in the foregoing views;

Fig. 4 is a view in front elevation of the cutting unit of
the machine;
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Fig. 5 is a view.of a transverse section taken on the
line 5—5 of Fig. 3; and .

Fig. 6 is a view of a transverse section taken on the
line 6—6 of Fig. 3.

Referring to Figs. 1 to 3b of the drawings, the mining
machine is made up of a vehicular body 19 supported on
a pair of endless tracks 11 propelled by the sprockets 12
at the rear of the body and carried by the idlers 13 at the
front. Intermediate the sprocket and idler the upper
flights of the tracks 11 are supported by the idler rolls 14
journaled on the body 10 and the lower flights of the
tracks are engaged by the track rollers 15 which are also
‘carried by the body 18 and support the same directly
through the endless tracks 11 to provide substantially con-
tinuous bearing for the full length of the endless tracks.

The body 18 of the mining machine is constructed with
heavy side frame members 16 and 17 connected by the
front and rear cross frame or box shaped bridge mem-
bers 18 and 19 and connected at the bottom by the floor

. member 20 and at the top by the deck 21.

As shown in Figs. la and 15 the motor 22, which is
preferably a variable speed direct current motor, is ar-
ranged to drive the hydraulic pump 23. The pump 23 is
connected through appropriate controls, the manipulating
levers of which are best located at the rear and to one side
of the body, as indicated by the box 24 in Figs. 2& and 35,
but are not shown in detail. The hydraulic pump 23 is
designed to supply all the power necessary to propel and
guide the machine, raise, lower and rotate the cutting
heads at the front of the machine and operate and swing
the conveyor.

The hydraulic traction motors 25 are located on each
side of the body adjacent their respective sprockets 12
and are independently controlled to provide complete
maneuverability in steering and moving the machine for-
ward and reverse.

The side frames 16 and 17 extend forwardly of the front
bridge member 18 and are provided with inwardly facing
ways 26 and 27 as shown in Figs. 1a, 3 and 5 for receiv-
ing the slides 40 and 41 of the vertically movable circular
base or platform 28. The bridge member 18 has two
sets of spaced projecting brackets 31 with aligned open-
ings to receive the gudgeons 32 extending from the double-
acting hydraulic cylinders 33 and 34 having their pistons
connected to one end of their respective rocker arms 35
and 36 pivotally supported on the shaft 37 carried by the
frames 16 and 17. These rocker arms are connected by
the links 38 and 39 to the slides 40 and 41 of the circular
casting or platform 28 to raise and lower the same in the
ways 26 and 27. The circular casting 28 has the turn
table 42 revolvably mounted thereon and held in place by
the spelt ring 42’. The turn table 42 supports the whole
of the mining head assembly for arcuate movement on the
front of the machine frame. The horizontally disposed
arms 43 and 44 are slidable in ways 45 and 46 formed on
the turn table. Intermediate of the ways 45 and 46 on the
turn table is a double-acting hydraulic cylinder 47 having
the piston 48 extending forwardly to the eye 50 which is
held by the pin 51 mounted in the spaced ears 52. The
ears 52 and the front ends of the arms 43 and 44 are at-
tached to the transverse plate 53 carrying the vertical
ways 54 and 55 on the ends thereof.

The casting 53 is provided with the vertical posts 56 and
57 on which is pivoted the eyes 58 and 59 on the ends of
the cables 6@ and 61 that extend from the casting 53 and
are trained over their respective pulleys 62 and 63 jour-
nzled on the front ends of the cylinders 64 and §5 piv-
otally supported on opposite sides of the frame members
16 and 17. The pistons 64a and 65a project from the
_rear of the cylinders 64 and 65 and their outer ends carry
pulleys over which the cables 6 and 61 pass and return
toward their respective cylinders and their ends are se-
cured to the frame. FEach of the cylinders 64 and 65 is
double-acting and is controlled so that the one piston is
‘extended simultaneous with the retraction of the other
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piston. . In this manner the casting 53 may be swung with
the turn table 42 through an arc of approximately ninety
degrees regardless of the forward or aft position or move-
ment of the casting or the up and down movement of the
circular casting 28.

The casting 533 is formed integral with the lower gear
box 66 and the spaced vertical ways 54 and 55 receive the
guides 67 and 68 attached to the upper gear box 70 and
travel therewith. The lower gear box 66 is raised or
Jowered with the base casting 28 and the upper gear box
will move therewith but is separable from the lower gear
box by the jacks 71 mounted on the sides of the lower
gear box with their pistons engaged in the lugs 72 on the
upper gear box.

A hydraulic motor 73 is driven through appropriate
controls from the pump 23 and is attached to the back of
the upper gear box 79. The motor 73 drives the shaft 74
and the pinion 75 on the end thereof drives the gear 76,
the bore of the hub of which is splined to receive the
complementary splined vertical shaft 77 as shown in Fig.
3a. In Fig. 1a the shaft 77 is shown to have two worm -
pinions; the pinion 78 for the upper gear box and the
pinion 79 for the lower gear box. ~Each of these pinions
is engaged by a pair of worms 80 and 81, respectively.
These worms are attached to horizontal shafts having the
spur pinions 82 that mesh with the gears 83 on the four
quadrangular head shafts 84, 85, 86 and 87, the top shafts
being separable from the bottom shafts. Thus, the hy-
draulic motor 73 drives each of the four head shafts
through this gear train reduction and the upper gear box
may be raised by the cylinders 71 relative to the lower
gear box without interrupting this drive through the
splined shaft 77.

Each of the head shafts carries a chipping head that
is provided with a double-toothed central pilot bit and a
series of angularly extending, radially disposed and rear-
wardly receding spaced bits, each having a double tooth
and removable for replacement. The lower heads pref-
erably extend beyond the upper heads and the first bit
of the radial series is positioned on the opposite side of
the shaft to provide some counterbalance to the head.
The outer bits of the bottom chipping heads extend a little
farther forward than the corresponding bits of the upper
heads as shown in Fig. 1a. Only four shafts and chipping
heads are provided in this quadrangular arrangement but
additional shafts and chipping heads may be added in
horizontal or vertical tiers which are preferably added to
maintain the quadrangular arrangement of chipping heads.

In back of the upper chipping heads each shaft 84
and 85 has an eccentric disc secured thereto. . These
eccentric discs are duplicates and are mouanted on the
upper shafts 84 and 85 and rotate therewith or in oppo-
site directions to one another and have circular tracks to
receive the split plates 88 and 89 which gyrate in opposite
directions and are maintained in one hundred and eighty
degrees phase relation with each other. These plates
have aligned scckets to receive the connecting slide bar
98 which prevents the plates from rotating but allows
them to gyrate in opposite directions in their separate
orbits determined by the eccentrics on which they are
mounted. Each plate has a series of three side teeth
91 and the plate 89 has a second or top series of teeth 92.

As these plates gyrate when their shafts are rotated,
the top and side sets of teeth travel in the small circular
paths as indicated by the dotted circles in Fig. 4 and the
several teeth cui the cusps formed between the kerfs cut
by adjacent cutting heads. This gyratory cutting action
places very little load on the rotary shafts yet it readily
removes the cusps of coal and they represent a very
important object of this invention. By changing the size
of the eccentric the amount of the cusp that is removed
may be determined. .

The lower gear box 66 has spaced downwardly and
forwardly projecting arms 93 and 94 joined at their bottom
edges by the horizontal plate member 95 forming a pocket.
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The inclined front edges of the arms 93 and 94 have the
biade plate member 96 secured thereto. The inclined
blade plate 96 carries the sharpened blade 97 along the
lower edge which extends below the horizontal plate 85
and beyond the ends of the gear box §6.

The pocket 98 formed by the spaced arms 93 and 84
and the plate members attached thereto are arranged to
receive and have secured thereto the front end of the
drag chain conveyor 9. The trough of the COnveyor is
made up in four sections. The front section 188 is
secured in the pocket 98 and has a pivotal connection
located below the center of the circular casting 28, as
indicated at 101, with the second conveyor section 102.
The conveyor section 162 telescopes within the third con-
veyor section 183 that passes rearwardly and upwardly
to the tcp of the machine. The fourth conveyor section
104 is a swinging tail section that has substantially a
ninety degree movement or forty-five degrees from each
side of the center position. Each section of the conveyor

is provided with a bottem trough surface 185 for the -

return flight of the drag chain 99 and the top trough
surface 186 for supporting the drag chain in its load
flight. The side walls 167 and 188 of the conveyor trough
extend materially above the top trough surface 386 to
prevent the coal from spilling as it is carried rearvwardly
from the chipping heads. The pivoting of the convevor at
the pin 181 permits the front section 169 to swing hori-
zontally with the chipping head and the telescoping of the
second sectien 1€2 within the third section 143 permits
the first two conveyor sections to move out and back with
the chipping head assembly. The conveyor hinges at the
top of the frame of the mesh when the chipping unit is
raised and lowered relative to the body of the machine.
Each of the conveyor surfaces 106 and 163 that support
the load and return flights of the several conveyor sections
is overlapped in the direction of trave] to prevent the chain
or its cross flights from catching thereon.

As shown in Figs. 15, 2b and 3b, the load and return
ﬂight surfaces of the conveyor fan out and provide the
circular arcuate edges 165 and 119, the center of which
-18 located in the pivotal pins 111 and 312 fixed relative
to the body of the machine on which are journaled the
arms 113 and 114 which support the feurth conveyor
section 164 for swinging in an arc. The upper and lower
conveyor surfaces 166 and 195 of the fourth cenveyor
section have complementary arcuate edges that underlie
and overlie the respective arcuate edges 189 and 1ig.
The tail swinging fourth conveyor section 1$4 hag the
shaft 115 journaled therein and driven at each end by the
hydraulic motors 116 and 117, A large sleeve 118 sur-
"rounds the shaft for guiding the chain 99 therearound as
the latter is driven from the shaft by the sprocket 319,

Intermediate the ends of the body the retarn flight ¢of
the chain 99 passes over the idler sprocket 128 and down
around the idler rolier 121 then back up over the idier
sprocket 122 as it continues to the front part of the
machine. The idler roll 121 is rotatably supported on
the end of the piston 123 that extends from the double-
acting cylinder 124. This piston is retained against turn-
ing and is biased to force the conveyor chain 9% down-
wardly to the depth indicated in dotted lines. When the
chipping heads or the taij] conveyor swing, the effective
length of the conveyor chain %9 is increased. Again,
when the cutting head assembly is moved forward on its
ways, more length is required in the conveyor chain. The
force in swinging the tail conveyor, the chipping heads
or moving the assembly forward to extend the chipping
heads is sufficient to counteract the pressure biased piston
123 and retract the same as shown in Fig. 1b. On the
other hand, when the conveyor tail and the chipping heads
are straightened and retracted, the pressure biased piston
123 takes up the return flight of the conveyor chain by
fully extending the chain to the position indicated in
dotted lines.
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The tail conveyor section 184 is swung in a manner
similar to that of the chipping heads. As shown in Fig. 3,
the cylinders 125 and 126 =re mounted on each side of
the third conveyor section 163 and have their pistons
operating toward the front of the machine.

The outer ends of the pistons 127 and 128 have jour-
naled thereon the pulley 128, 13¢ and the back ends of
the cylinders. likewise rotatably carry the puileys 131
and 132. The arcuate conveyor surface of the inter-
mediate section 163 has the laterally projecting ears 133
and 134 at the ends of the arcuate edge 109. These
ears rotatably support the pulleys 135 and 136. The
three puileys on each side of the machines are arranged
to carry the cables 137 and 138. The front ends of
these cables are attached to the frame supporting the
cylinders as indicated at 139 and 140. These cables ex-
tend forwardly passing around the pulleys on their re-
spective pistons then back between the cylinders and the
conveyor to the pulleys on the back of the cylinders and
thence over the pulleys 135 and 136 to the sides of the
swinging conveyor section 184 where they are secured
to the brackets 139 and 149. The hydraulic’ cylinders
125 and 126 are operated by similar controls and in a
manner similar to that of the swing cylinders 64 and
68, which extend the piston 127 at the same time and
rate that the piston 128 is contracted to swing the con-
veyor section 184 on the pivots 111 and 1312.

The sides 141 and 142 of the conveyor are fixed rel-
ative to the swinging section 164 but are only attached
to the intermediate conveyor section 183 adjacent the
center of the stiffening plates 143 and 144. Thus, the
sides of the conveyor sweep over the arcuately shaped
top conveying surface plate 145. The cross flights of
the drag conveyor chain will engage the short radius wall
of the flexed conveyor sides and thus guide the chain
and direct the coal to the swinging conveyor.

The lower gear box 66 is provided with outwardly
projecting flexible ears 146 and 147, the perimeters of
which closely follow the cuter marginal kerfs of the low-
er chipping heads to gather up any stray pieces of coal
that are not swept laterally to the conveyor by the chip-
ping heads. These ears are hingedly mounted .so that
they will fold toward the chipping heads when the lat-
ter are retracted. : :

In operating this mining machine the quadrangularly
arranged chipping heads are presented to the coal face,
The circular casting 28 is raised or lowered by the cyl-
inders 33 and 34 so that the lower tiér of chipping heads
will' cut to the bottom of the coal seam. ' The upper
row of chipping heads is then positioned relative to
the lower row so that they will cut to the top of the coal
seam to be mined. The chipping head assembly is then
preferably swung to the right by contracting cylinder
64 and expanding cylinder 65. All the chipping heads
are rotated and the whole of the chipping head assem-
bly is then fed forwardly on the ways 45 and 46 by the
hydraulic feed cylinder 47, the piston 48 of which is
moved outwardly at the selected speed suitable for chip-
ping the coal. The continucus forward feed of the ro-
tating chipping heads thus remove the entire coal seam
as they move forward and the gyrating side bits 91 and
top bits 92 remove the cusps between the kerfs. When
the feed piston 48 has reached. the limit of ifs stroke it
is quickly retracted and the turn table is swung to the
left to take a second bite into the coal face. The con-
secutive bites taken by laterally swinging the chipping
heads across the coal face preferably overlap one anoth-
er substantially the same degree as the overlap of the
vertical tiers of the chipping head assembly.

In taking adjacent overlapped bites across the face
from one side of the tunnel to the trailing or open side
of the chipping head assembly it is- exposed and must
be baffled to prevent the coal from being deposited over
the floor. Such a foldable baffie is shown at 148 and
149, the former being folded in as the heads are in the
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 process of taking their cuts from right to left and the
_ latter 149 is extended to catch the coal and keep it
. within. sweeping reach of the chipping heads. These
~ baffles extend the full height of the head assembly as
shown in Figs. 14, 2¢ and 32 and are provided with a
tip section 156 pivotally connected by a piano type hinge
151 to the arcuate section 152. This hinge 151 is Jocked
open by the sliding brace bolts 153 on the back of the
baffles. The arcuate bafile section 152 is hinged 154 to
the spaced ribs 155. These. hinge joints 154 are locked
open by the sliding bolts 156. When foided back these
bafiles are latched in place by the hooks 157.

After the first cut is made into the coal face, the bafile
on the trailing or open side of the chipping heads is un-
folded and locked open until the chipping assembly has
reached its full lateral swing. The endless tracks 1%
then move the machine forward to bring the retracted
chipping heads closer to the face to permit them to be
again fed into the coal seam in consecutive biles as the
chipping head assembly is intermittently swung from one
side of the room to the other. The intermittent action
of bringing the machine forward after each lateral swing
of the chipping heads and the intermiftent action in
taking lateral progressive bites into the cosal and to the
limit of the extension of the piston 48 leaves a tunnel,
the sides of which are merely a series of steps. Such
steps provide room for workmen to stand when ma-
chinery is passing and they alsc provide protection for
posts that are set to timber the roof.

By movmg the machine down the center of the tun-
nel and swinging the chipping heads to the full limit
of the arcuate travel of the turn table, the dimension
of the tunnel cut is materially wider than the machine,
In fact, two shuttle units may sit side by side in back

of this machine and the tail of the conveycr may switch -

from side to side to. fill thése shuttle umits in alternate
succession.

While, for clarity of explanation, certain preferred
embodiments of this invention have been shown and
described, it is to be uanderstood that this invention is
capable of many modifications, and changes in the con-
struction and arrangement may be made therein and
certain parts may be employed without conjoint use of
other parts and without departing from the spirit and
scope of this invention.

We claim:

1. A rotary chipping means for use on an articulating
mounting of an intermittent mining machine, which com-
prises a reciprocal plate, upper and lower gear boxes

mounted on said plate and connected for vertical move-

ment relative to each other, a pair of rotary shafts ex-
tending from each gear box and positioned in gnadrangular
relation to each other, a gear train in each box for rotat-
ing said shafts in opposite directions, splmed shaft driving
means connecting the gear trains of said gear boxes,
motor means carried by one gear box for driving said
gear trains, and chipping heads mounted on said shafts to
chip a section of the coal face when said piate is recipro-
cated.

2. The structure of claim 1 chaxacterlzed in that said
rotary chipping heads cut kerfs in overlapped relation to
one another, bits mounted on plates to be gyrated by
selected rotary shafts for cutting the cusps between the
overlapped kerfs and slide means carried by said plates
to guide the movement of said bits.

3. The structure of claim 2 which also includes power
expansion means for separating said gear boxes from one
another to a selected degree while maintaining the over-
lapped relation of the chipping heads.

4. A rotary chipping means for use on an articulated °

mounting of an intermittently progressive mining machine,
comprising a series of horizontally disposed guadrangu-
larly arranged rotary shafts operating in timed relation
with one another, a chipping head mounted on each shaft
and constructed to cut overlapping concentric kerfs, an
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eccentric on each of a selected plurality of said shafts,
a plate mounted on each eccentric; slide -means-connect-

ing adjacent plates to synchronize them in gyrating move-

ment as said shafts rotate, and bits on sajd plates mounted
to chip the cusps formed between the kerfs cut by the
overlapping chipping heads.

5. A machine for mining and removing coal comprxs-
ing a mobile body, powered gearbox means supporting and
operating a plurality of forwardly projecting rotary chip-

ping heads in upper and lower rows, the cutting circles'of

adjacent chipping heads overlapping each other to cut the
full depth of the seam in forming a single opening in the
coal, spaced vertical ways mounted on the front end of
said mobile body, a platform guided for vertical move-
ment by said ways, motor means to raise and lower said
platform, a motor actuated turntable mounted to swing
in a horizontal plane on said platform, and reciprocating
motor means mounted on said turntable to support and
reciprocate the powered gearbox radially in a horizontal
plane to feed the rotary chipping heads into the coal to cut
the full depth of the seam -and produce a progressive
series of single openings that extend from ope side of the
tunnel to the other to advance the same.

6. A machine for mining and removing coal compris-
ing a mobile body, powered gearbox means supporting
and operating a plurality of forwardly projecting rotary
chipping heads, the cutting circles of adjacent chipping
heads overlapping each other to cut a single opening in
the coal, a motor actuated turntable mounted to swing in
a horizontal plane on the front of the mobile body,
reciprocating motor means mounted on said turntable to
support and reciprocate the powered gearbox radially in
a horizostal plane to feed the rotary chipping heads into
the coal to produce a progressive series of single open-

ings that extend from one side of the tunnel to the other .

to advance the same, and said powered gearbox means
comprises lower and upper box members with intercon-
nected power to drive the rotary chipping heads on each
box member, and motor means to vary the prox1m1ty of
one box member to the other to control the size of the
single opening that the chipping heads make in the coal.

7. A machine for mining and removing coal compris-
ing a mobile body having vertical guide means on its for-
ward end, a motor actuated platform movable vertically
on said guide means, a motor actuated turntable mounted
on. said platform, a gearbox, reciprocating motor means
mounted on said turntable to support said gear box for
horizontal reciprocation, a plurality of forwardly pro-
jecting rotary chipping heads on the front of said gearbox,
a second gearbox mounted on and above the first gearbox
for powered vertical movement relative to the first gear-
box-and having 2 plurality of forwardly projecting rotary
chipping heads, the cutting circles of adjacent cutting
heads overlapping each other to simultaneously cut single
openings in the coal as the lower gearbox is reciprocated
radially and progressively from the turntable in a hori-
zontal plane and at different elevations of said platform. -

8. A machine for mining and removing coal compris-
ing a mobile body, powered gearbox means supporting
and operating a plurality of forwardly projecting rotary
chipping heads, the cutting circles of adjacent chipping
heads overlapping each other to cut a single opening in
the coal, a floor scraping blade depending from said
powered gearbox means, a motor actuated turntable
mounted to swing in a horizontal plane on the front of
the mobile body, and reciprocating motor means mounted
on said turntable to support and reciprocate the powered
gearbox means and floor scraping blade radially in a
horizontal plane to feed the rotary chipping heads into
ths coal to produce a progressive series of single openings
that -extend from one side of the tunnel to the other to
advance the same.

9, The structure of claim 8 which also includes ver-
tical guide means on the forward end of said body, a
motor actuated platform movable vertically while retained

-
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in a horizontal plane by said guide means and supporting
said turntable to raise and lower the powered gearbox
means with the rotary chipping heads and the scraping
blade to different elevations relative to said body.

10. A machine for mining and removing coal compris-
ing a mobile body, a motor actuated turntable mounted
to swing on the front of said body, a powered gearbox
means, coal cutting means extending from said gearbox
means, a floor scraping blade having a pocket and depend-
ing from said gearbox means to co-operate with said coal
cutting means to deliver coal to said pocket, a conveyor
carried by said body and having its forward end in said
pocket to receive the coal and carry it rearwardly of the
machine, a powered reciprocating means mounted on said
turntable and supporting said gearbox means, scraping
blade and the forward end of said conveyor for feeding
the same outwardly from said turntable to produce a
consecutive progressive series of small openings from one
side of the tunnel to the other to advance the same, and
conveyor take-up means to compensate for the reciproca-
tion of the gearbox means.

11. The structure of claim 10 which also includes ver-
tical guide means on the forward end of said body, a
motor actuated platform movable vertically while re-
tained in the same plane by said guide means and sup-
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porting said. turntable to raise and lower the same to
different elevations relative to said body.

12. The structure of claim 10 which also includes a
retractable- baffle means on each side of said gearbox
means to trail on the open side of the coal cutting means
when swinging from one side of the tunnel to the other.
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