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RODERICK MacEACHEN, OF WASHINGTON, DISTRICT 0F COLUMIBIA.

MINING MACHINE,

:Application filed December 14, 1928,

The object of my invention is to provide a
mining machine capable of excavating a
whole seam of coal by a threefold process,
namely, by undermining, shearing, and

6 blocking the coal, thus eliminating the ardu-
ovs and hazardous operations of  drilling
and blasting now common to the mining
process.  Furthermore it is an object of my
invention to provide a mining machine which

10 in addition to excavating coal also carries
the coal which it has locsened from the natu-
ral vein upon a suitable conveyor to the rear
of the machine from whence 1t is loaded in-
to cars. :

15 T attain these and other objects of my in-
vention by the mechanism illustrated in the
eccompanying drawings, in which:—

Tigure 1 1s a side elevation of my inven-
tion with part of one of the arms 35 broken

20 away;

Tig. 2 is a plan view of the machine with
the upper cutting bit structure and the ver-
tical oscillating cutter arms removed; ,

Ttig. 8 is an enlarged detail view of the

25 chain used as the second, third and fourth

~ culting chaing hereinafter described;

Tig. 8* is a detailed sectional view on line
330 ot ig. 33

TMig. 4 is an enlarged detail view of the

30 lower cutting chain and bottom saw blade
arvried by said chaing

Fig. 4* is a section on line 4*—4* off

o 2

e
I ig.75 is a top plan view of the entire
33 machine;
Fig. 6 is a front elevation of the machine
viewed from its operating end;
Tig. 7 is a detail elevational view of verti-
cally oscillating cutter arm 35 and the means
40 {or eccentrically controlling its action;

i, 9 is a detail side elevation of the lower
portion of the machine illustrating the func-
45 {ion of screw 4 1n elevating frame 1.

Like character of reference designate

like parts in each of the several views.
Referring to the accompanying drawings,
I provide a main frame 1 mounted on a
50 wuitable caterpillar truck 2 to which it is
pivotally attached at 8. I provide suitable
menns such as screw 4 for tilting the machine
by elevating the rear portion of the frame 1
on the caterpillar truck 2. Mounted in the
¢ar of the machine I provide a suitable mo-
- 5 which has the motor shaft 6 carrying

Serial Mo, 680,760.

worm 7 which drives worm gears 10 which
are splined on the horizontal shaft 8 arranged

AR

at right angles to the

motor shaft and longi-

tudinally of the frame of the machine.
Shafts 8 which arve mounted in bearings 9

drive vertical shafts 12 through suitable
=

traing of gears 11.

The caterpillar truck 2 carries gears 16
on its rear axle 17, which gears are driven
by gears 15 on vertical shafts 14 which are
driven by a train of worm gears 13 from
hoizontal shafts 8, as shown in Fig. 1.

I provide a suitable conveyor 18 mounted

on truck 2, into which coal is delivered from 7

a series of combined cutting and conveyor
chains, These cutter and conveyor chains
consist of a lower cutter chain 19, a second
cutting chain 20, third chain 21 and fourth
cutting chain 22, of which any suitable
number may be provided, preferably as

shown in Fig. 1, the

chains being arranged

in stepped relation as regards their forward
operating portion. Asshownin IMig. 2, I pro-
videsuitableidlershafts 24 carrying sprockets
25 on whichtheregpéctivecutting chainsabove
Geseribed are mounted. Intermediate the
forward ends of chains 19 and 20 I provide
conveyors 25; and intermediate chains 20
and 21 I provide conveyors 26. These con-
cenveyors are provided. wth outstanding or
radial blades 27. Conveyors 25 and 26,
which preferably are of the chain type, are
mounted on sprockets 28 carried by vertical
shafts 24 which also carry sprockets 23 and
are driven by the cutting chains 20 and 21,
as shown in Figs. 1 and 2.

1, 4 and 42, T provide
bottom saw blades 29 having cutting teeth

Referring to Figs.

30 dist

1))
iy

sosed preferably as shown in Tig.

4+, 1 also provide upper cutter blades 31.
Saw blades 29 and upper cutter blades 31
are bolted on the bottom and top, respec-

tively, of bottom cutti

ng chain 19 by suitable

bolts 32 which also connect the links of the
chain to each other, as shown in Fig. 4%
The cutting chain 19 travels in -a suitable
peripheral groove or channel 83 in the
stepped portion 79 of the main frame 1 of
the apparatus. Upper cutting chains 20,
21 and 292 are provided with suitable cutter
blades 83 suitably bolted to the chains as
by bolts 34, as shown in Fig. 32
Referring to Fig. 1, I provide a plu-
rality of lilee vertically oscillating shearing

arms 35 which carry
Llades 30 suitably af

a series of saw cutting
ed as by belts 87 to
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the outer arcuate end of arm 35. Dlades
30 ave preferably of a like size and inter-
changeable with blades 29 of the bottom
cutting chain. As shown in Fig. 8, shear-
ing arm 35 is operwoed by crank 39 swhich
carries a stub shaft 40 removably rmounted
in the bushing 41 of the shearing arm. as
illustrated. Crank 39 is mounted on and
operated by shaft 38. Shearing arm 35 is
provided with a rectangular opening 42 to
adjustably receive the bu.sl\mg 41 I which
the stub shaft 40 of the crank arm is
mounted for reciprocating the shearing arm.
I further provide a slot 43 in the sha wnlk of
the shearing arm 33, as shown in Fig. 7.

Mounted on the face of the qheu‘mo arm
35 I provide a cam lug 44 trave lhng in
the cam groove 45 in The frame of the
machine. As shown in Fi fig. T, cam groove
45 has its upper end 46 oifset to the rear
of the machine, while its lower end 47
is offset to the front of the machine. The
central cam guide member 48 1s provided

vith a rearwardly offset upper cam end
49 and Wltn a forwardly offset cam end
0. Cam 44 hLas a for‘.’rard‘v oifset upper

am end 51 and a rearw \r'sw offset lower
cam end 52, the cam ends being arranged
the reverse of thoese of the groove 43 and
the central cam guide member 48, w 1\61">by
to retract the cn Lte arm as lL is elevated 1 by
the crank 29 for a new stroke, and to ghift
it forward as it starts downward on a new
siroke, thus permitting it to engage the coal
in descending.

Referring to Figs. 1. 5 and 6, I provide
a transverse horizontal shaft 53 carrying
the sprockets 54 opera ted by chaing 55 which
in turn are opera ated by the small sprockets
56 on motor shaft 6. I provide a suitable
plural number of recipreocating arms or
shaft 57, 58 and 59 for operating t ”m cutters
or picks 77 which are arranged on the u pper
})“lt of the machine. I p"onde transverse
shafts 61 journaled in the bearings 60 which
are carried by the arms 57, 58 “and 59, as
shown in Fie. 6. I provide Journ%l boxes 62
on the foeru'd free ends of arins 57, 58 and
59, these journal boxes, as indicated in Fig.

1, belng provided with longitudinal boves
63. in which are reciprocably mounted the

stub shafés 6. Shaits 61 carry cccentric
sleeves G5 operably mounted in thn Pldx-
carrying casting 66 which also {unctions as
an ecoentrvc strap.
As shown in Fig. 1, T provide a lmfv tong
yuppo“‘ 70 for the several journal boxes
. this lazy tong support being operably
monnted at 71 on frame 1 and oper n,l - at-
tached at 72 to the several ]oz'nal box e,
T furthex provide a horizontally threade
shaft T4 operably connected at joint 13 wi “1
the lazy tongg 70, the threaded ﬂnd ot shaft
74 being oper ated by menns of a suitable
hand wheel 75 mounted in the bearing 76,

1,585,041

whereby the operative height of the cutting
picks 77 may be readily adjusted by turning
hand wheel 75. TFrame 1'is provided \\ml
suitable stepped portions 79, 80, 81 and 82,
as shown in I'igs. 1 and 5, intervening be-
tween the respective stepped cutting chalns
19, 20, 21 and 22

prondc a suitable bottom auide plate
or floor 75 arranged under cutting chain 19
and forming a floor for the conveying oper-
ation of said chain.

The gystem of operation
new and improved mining machine is based
upon the principle of mining formerly ap-

plied by the discretionary actlon of the
hunma intellect in the skilled work of min-
ing by hand.

The coal 1s first
basis, clay or stone

employed in this

loosened froin its natural
12, by the operation of the
saw blades on the lewer side of the bottom
cutting chain which is driven horizonlally
by power. This operation effects an under-
cut, preferably about one inch high and
six inches deep. ’7hg bits ov blades on the
upper side of the cavrier teeth perform the
first blocking operation, namely, that of
splitting away a narrow section of coul
(about three inches high and six inches
deep) overhanging the cut made by ﬂ,z'
bottom saw blades. These | blocking bits m
carried by each of the several cutting clmmf
which travel horizontally, turning toward
each other at the outer end of the 1')p¢uzxtw
that ig, toward the middle, and then travel-

ling backward so as to carry the coal «o
Icogened to a suitable conveyor, such us

llustrated in my co-pending application,
Serial 656,188, filed August 7. 1923, TInio
the ceveral pairs of chains arranged in
stepped relation are likewise fitted lock-
ing blades or hits which are so spaced av {o
split off the desived section of coul that hns
been ealeulated both as to height and depth
by the po\l‘rxm‘ ng of the chains.

A Indieated in Figs, 1 and 5, chaing 198,
20, 21 snd 22 are both laterally and verti-
cally ffexible. the links being })1\'(){:111‘ eon-
nected to each other for lateral and vertical
movement.

Above the said chains are arranged ad-
justable shafts on which are mounted a

T

definite number of reciprocating cutiing
teeth ov p[d's which operate by cams

mounted on same shaft driven Ly power
suitably apphed. These picks, by a multi-
tude of blows, struck along the lines of the
conl-grain, sever Qectl(ms of conl overhang-

ing spaces that have bheen excavated by the
cpevation cof the :1‘-)0\.'0111011‘(irn-:*d arrier

chains. These shafts are built in frames,
respectively, which are fitted with hinged
supports, which are qdm"table to a higher
or lower position Dy the operation of a
serew, or othier device, attached to a suitable
position on the machine.
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To. facilitate the operation of chains and.
picks in loosening the coal from.its natural

bed, the ceal is cleaved or sheared on both
sides by the operation of two vertically
swinging arms fitted with saw-like sections
on their forward, or swinging end. These
two shaft-like saws are elevated and lowered
by the operation of suitable cranks driven

by power suitably applied. In the process

of lowering the teeth of these shaft-lile

saws engage the coal, cutting therein a nar-.

now passage or ridge which releases a cal-
culated section at both sides, and facilitates
the operation of the chains and picks. The
shafts of said swinging saws are fitted with
sliding bearings in which the driving cranks
operate. They are also provided with slides
and bobbin which contribute a cam-move-
ment to them while they are in operation,
in' such manner that in the upward move-
ment the saw teeth are withdrawn slightly
backward so as to permit them to rise with-
out engaging the coal. In conjunction with
this cam-movement there are also fitted in

* the rear end of said shafts sliding bearings

which permit them to take the forward and
recessional movement.

This mining machine is mounted upon
specially prepared caterpillar drives: suit-
ably  dviven by the power provided. The
drives are separately geared so as to permit
the diversifind ghifting vequirved for the op-
vation of the machine. A device hag also
been provided whereby this machine can be
set accurately to take any rise or dip that
may oceur in the bottom, or base of the coal,
upon which it performs its function. To this
end the upper portion of the machine is
piveted hovizontally, at a suitable point,
preferably at the front axle, upon the cater-
pillav-drive-truck. At another suitable
point, preferably toward the rear of the ma-
chine, are positioned seb screws, hand or
power driven, which elevate or lower rear
of machine so ag to enable it:to cut accurate-
v. along the lower edge of the coal seam,
namely along the lower surface of the coal,
at its juncture with the underlying strata.

What T claim is+—

1. In » mining machine, the combination
of a series of endiess chains arranged in
stepped rvelation, the bottom chain. project-
ing farthest forward, said bottom chain car-
rying horizentally projecting saw blades,
and each of the chains carrying horizontally
projecting cutting bits attached to the upper
nortions of the respective chains.

2. In 2 mining machine, the combination
of a series of endless chains arranged in
stepped velation, the bottom chain project-
ing fartherest forward, said bottom  chain
carrying horizontally projecting saw blades,
each of the chains carrying horizontally
projecting’ cutting bits attached to the upper
portions of the respective chains, a plural-

saw-blade- sections on their operating
means for reciprocating said blades, and

2

ity of horizontally arranged: cutting picks,
and power controlled means for actuating
said picks.

3. In a mining machine,; the combination

of a series of endless chains arranged in 7

stepped relation, the bottom chain project-
ing fartherest forward, said bottom chain
carrying horizontally projecting cutting bits
attached to the uppér portions of the re-

spective chains, a plurality of horizontally 7

arranged cutting picks, power controlled
means for actuating said picks, and manual-
ly controlled means for adjusting said piclks
to varying heights:

4. In a mining machine; the combination
of a series of endless chains arranged in
stepped relation, the bottom chain project-
ing fartherest forward, said bottom chai:
carrying horizontelly projecting saw blades,
each of the chains carrying horizonlally
projecting cutting bits attached to the upper
portions of the respective chains, and in-
termediately disposed endless chains, said
chains having regularly projecting blades to
convey the coal.

5. 1n a mining machine; the combination
of a series of horizontally disposed cutting
picks, means for reciprocating said picks,
the aforesaid picks being arranged in spaced
rows, lazy tong mechanism to which the
rows of spaced picks ave attached and where-
by the: height of the rows of picks relal
to: each other and to the frame on. which
they are mounted may be adjusted.

6. In a mining machine, the combination
of vertically disposed saw arms the oper-
ating ends of said arms consisting of a
series of saw-blade sections detachably ce-
cured to the saw. arms, whereby to permit
of:convenient replacement of broken blades.

7. In a mining machine, the combination
of vertically disposed saw arms carrying
ends,

means for vertically oscillating said blades.

8. In a mining machine, the combination
of a series of pairs of endless chains av-
ranged in:stepped relation, horizontally pro-
jecting saw blades carried by the bottom
pair. of chains, bits carried by the other
chains and also by the bottom chains, verti-
cally disposed oscillatable saw arms, gnid
saw arms having a series of saw blades de-

tachably secired to thelr operating ends,
; j b4

said saw blades being interchangeable with
the saw blades mounted on the aforesaid
pair of bottom chains, and power means for
operating on the aforesaid apparatus.

9. In a mining machine, a cutting arm
carrving saw blades on.its operating end,
a crank operatively attached to the arm for
drivihe same upward and dowanward, and
a sliding bearing bolted on the arm con-
nected to said crank.

10: In a mining machine, the combination
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of a series of pairs of endless chains carry-
ing cutting bits and saw blades, said chains
being uuanaed in a stepped relation to each
othel, a series of rows of horizontally cut-
ting picks arranged above the chaing, means
for reciprocating said cutting picks, a main
frame carrying all of the aforesaid appara-
tus, vertically oscillating shearing arms, a
caterpillar truck on v +hich the main frame is
mounted, the frame being hingedly attached
to the caterpillar truck, and means for ele-
vating or lowering the other end of the main
irame to secure the desired adjustment of
the operative end of the apparatus best
suited for the particular locations where it
is used.

11. In a mining machine, the combination
of a series of pairs of endless chains carry-
ing cutting bits and saw blades, said chains
being arranged in a stepped relation to cach
other, a series of rows of horizontal cutting
picks arranged above the chains, means for
reciprocating said Luttino’ picks, a main
frame carrying all of the aforesaid appara-
tus, vertically oscillating arms, a caterpillar
truck on which the main frame is mounted,
the frame being hingedly attached to the
caterpillar tu’ch, means for elev
lowering the other end of the frame To se-
cure the desired adjustment of the oper-
ating end of the apparatus best suited for
the particular locations where it is to be
used, and a conveyor mranged to receive

material delivered by the aforesaid chains
and cutting picks and to convey same to an-
other conveyor.

12. In a mining machine, the combination
of a pair of endless chains carrying cutting
’nitq and saw blades, horizontally operating
picks arranged above the chains, means for
reciproecating said picks, a main frame on
which the aforesaid apparatus is mounted,
a caterpillar truck on whicl the main frame
is hingedly mounted near one end thereof,
and means for elevating or lowering the
other end of the main frame.

13. In a mining machine, the combination
of an endless chain carrying cutting bits
and horizontal saw blades, picks arranged
above the chain, means for reciprocably
operating said picks, a main frame on which
the aforesaid apparatus is mounted, a cater-
pillar truck on which the main frame is
hingedly attached near one end theveof, and
nieans for elevating or lowering the other
end of the main frame relative to the cater-
pillar truck.

14. In a mining machine, the combination
of a series of pairs of endless chains carry-
ing cutting bits and saw blades, said chains
being arranged in a stepped relation to each
other, horvizontally disposed cutting picks
arranged above the chains. means for recip-
recating said cutting picks, a main frame

carrying all of the aforesaid apparatus,

ating and -

1,585,041

caterpillar truck on which the main frame
is hingedly attached near one end thercof,
and means for elevating or lowering the
other end of the main frame to secure the

desired adjustment of the operating end of 7

the picks and chains.

15. In a mining machine, the combination
of a plurality of pairs of endless chains, o
frame on which pairs of chains are mount-
ed in stepped relation, said chains includ-
ing cutting and conveying elements, and a
cater pﬂlar truck on which the aforesaid ap-
paratus is mounted and including a cater-
pillar drive to force it into the coal.

16. In a mining machine, the combination
of several pairs of endless chains carrying
coal cutting or sawing elements, a series ot
rows of horl/onhlly dlspo%d (,uttmfr picks
arranged above and rearwardly of the oper-
ating “end of the chains, and’ a caterpillar
drive carrying the aforesaid apparatus and
adapted to force it into the coal,

17. In a mining machine, the combination
of several pairs of endless chains carvrying
coal cutting or sawing elements, a series of
rows of houmntally dlcposod cutting picks
arranged above and rearwardly of the oper-
ating end of the chaing, a caterpillar drive

carrying the aforesaid apparatus and adapt-

ed to force it into the coal to he mined,
and vertically oscillating saw arms carried
by and operatively connected with the afore-
said apparatus.

18. In a mining machine, the combination
of a series of cutting Cllull\é, hou/onm] y
disposed cutting pld\s dlapmod above thc
chains and operating in a pesition reavward-
ly of the chains, a plurality of oscillating
saw arms arranged to cut vertically on
either side of the picks, and = caterpillar
drive cuxymo the aforesaid apparatus and
arranged to shift the entire appal.lius to its
opemtue posmon and to press the oper-
ative end of the machine against the faco
of the coal while in operation.

19. In a mining machine, the combination
of a series of pairs of chains, said chains
carrying coal cutting elements, reciprocably
operated picks arranged above and rear-
vardly of the operating ends of the afore-
said chains, vertically operating saw arms
arranged on either side of the series of picks
and cutting chains, a main frame carrying
all of the aforesaid apparatus, a caterpillar
truck to one end of which the aforesaid ap-
paratus is hingedly mounted, means for ele
Vatlno and lowering the main frame relative
to the caterpillar truck, the above describe:l
chains carrying coal cutting elements having
their links pivotally connected to each other
101 latel al and vertical flexibility.

. In a mining machine, the combination
of a series of pairs of chains, said chains
carrying coal cutting elements. reciprocahly
operated picks arranged above and rear-
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wardly of the operating ends of the afove-
said chains, vertically operating saw arms
arranged on either side of the series of picks
and cutting chains, a main frame carrying
all of the aforesaid apparatus, a caterpillar
truck to one end of which the aforesaid
apparatus is hingedly mounted, means for

elevating and lowering the main frame rela-
tive to the caterpillar truck, the above de-
scribed chains carrying coal cutting elements
and having their links pivotally connected
to each other.

RODERICK MacEACHEN.
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