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Ajplicatlon filed Jiine 3,

This invention relates to machines of? the
type adapted for use in mining or extract-
ing, breaking down and 1oadmg, eoal or
other mined products . froma - solid state,
without the use of blastmg or other prepard-
tion:

An object of the invention is‘to provide a
mining machine, that will-attack solid coal
as it occurs in the seam, cut -a rectangular

block of coal, break the block of ‘eoal ‘dewn, .

shovel or scoop up the broken coal and:carry
if to the rear of the apparatus.

Another object is to provide-a mining ma-
chine for cutting out a rectangular block of
mineral, such ‘as coal, with' means-for ad-
justing the cutting elements so as to cut coal
esses,’

- Another object is to ‘provide a minng

machine with means for simultaneously pro-

ducing a plurality of kerfs intérconnected
in the form of a rectangle, together with

“means for simultaneously wedging against

the material below the upper horizontal kerf
and breaking the material down.
Another object is to provide a coal mmlng
nachine with a moving wedge: for breaklng
dov‘n blocks of ‘coal.
Another object is to produce an efficient,

strong and durable ‘mining machine which

may be economlcally constructed and ‘oper-
ated.

Other objects and adentae'e.a Wﬂl here-
inafter appear. ’

The views of ‘the dmwmo‘s are—

Figure 1 is -a plan of the machine; show-

ing one form of means for breakmg down

the mineral, the machine bemor shiown' 1 I an
operative pos1t1on in:a‘mine; - ’

Fig. 2 is a side elevatlon of the structure :

shown i 1n Flg 1:

Fig. 8 is an elevqtlon of the Aront of the
m"tchme,

Hig. 4 is a ver rtical tmnsverse sectlon as

- seern from the line 4—4 of Fig.2;

Fig. 5is a similar v1eW taken‘ on-the- hne
B—5 of Fig: 2

Rig. 6 iz a Vertlcfxl tmnsverse section :as
seen from the line 6-—6 of Fig. 23 par*s bemg
omitted for clearness; ‘ ‘

1927 Serial ‘Wo. 196,344

Fig: 7-isa detail hor 1z0nta1 sectmn as’ seen '

from the line- 77 of Fig: 2;

Fig: 8 is a detail Vertxcal sectlon talxen.

on:the line 88 of Fig. 2; :

Fig:'9 is a-detail longltudmal sectwn as
seen from the line:9—9 of Fig. 8; :

Figs. 10, 11 and 12 are detail Views of the

-control’ valve for ‘thie cut“ter head: frame ad-

justing means:

Fig. 184s a- detall vertmal sectlon take‘n on -

the line 13—13 of Fig. 4;

‘Fig. 14-is a-detail v1ew of ‘one-of the p&lt‘:
of the broaker shows in Figs: 1, 2,4 and 13;

Fig. 151sa dlacrrammatlc me of the driv-
ing ‘mechanism. for the tractory -

Fig. 16 is a diagrammatic plan of the drfy-

ing mechamsm for the mining section’ of the‘
-machine;

Fig: 17°'is a dlaoframmatlc mde elevatlon

of the structure: showti i in Figs. 15 and 163

“ Fig: 18 15 a ‘plan-of a portion of the: for-

ward end of the machine, showmo a modl-
fied form of breaker;

Fig.19 is a vertical sectlon as seen from the
line 19——19 of Fig: 187

Fig.-20 is a vemcal section taken on-the

line 20—20 of Fig. 18; and

Fig: 21 is a front view of a portmn of a:

seam “of ~coal ‘illustrating the’ shape of ‘the
cut made by the machme

10,

80

Referring -to' the dramngs, the machme ,

comprises ‘three sections, including ‘a’ mmmcr
section A, & tractor. B, and a‘conveyor. C..

The mmmg section ‘A of the machine is pro-
vided with a plurality of cutting elements,.

which'are-carried-on a frame in such 2/ Manner

as to produce interconnected kerfs of rectan—.

gular form ina seam of coal.” -
Should the block of coal between the kerfs
fail to break:down under its own weight, then

means, in: the form of a moving wedge also

carried by the frame of the machme, may be
used for breaking down the coal.

_ The frame of- the ‘machine -includes: sldes,
which may-be telescoped s0 ‘as to increase or

~-decrease the height of the cutting elements of

the machine accordmlr tothe thlckness ‘of the
seam: of coal’ being Worked :
The machine:is adapted to be operated in

85
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any place in Wh1ch hand m1n1ng can be
done..

The machine is carried into the Worklng
place on the tractor B, and it is placed so that
the front of its cuttlno elements are directly
in contact with the. solid face of coal. . .

Motion is then imparted to the cutting ele-
ments.
pushes the entire m‘whlne for Wardly 1nto the
coal at slow speeds.”

‘When the cutters have penetrated to'a sufﬁ<
cient depth, a rectangular block of coal free
on five faces, is broken down. '

The coal thus freed from the seam falls on
the front of the conveyor C, which carries the
broken coal rearwardly. where it is discharged
into a car or another conveyor..

In the following detail description, ﬁrst the
tractor then the conveyor, and then the min-
ing sectlon of the machine will be descrlbed

The tmotoﬁ
~ The tractor B is des1gned and 1ntended

to support the mining section A and the con-

veyor C, and to transport them: Whereve1 de-,
sired.
The tractor comprises a skeleton frame 21,

‘which may be - constructed in any smtable :

“The belt has a width slightly less than the é,s

manner, -~ -
The frame 21 hias a palr of shafts 18 and 32
]ournalled therein.

“Mounted.on : the shafts 18 and 32 are

,oprookets 19 ‘and 22, there being a pair .of

such sprockets at. each end of the tr actor.
Endless belt treads 20 encircle each pair of

sprockets. Rollers 81, carried by the. frame

21, bear against the treads 20, beneath the

frame ,[for the purpose of retalnlno' the treads
provided with an- inclined bottom plate 67

in contact with the ground..
The -treads 20 are driven elther in-a. t01—

“ward direction or in a rearward direction by

~ the sprockets 292

4B

For this purpose, the shaft 18 carries inter-

- mediate its length, another sprocket 40..

The sprocket 40 is connected to a spr ocket

- 41.on a-drive shaft 30 by means of a chain 23.

50

The drive shaft 80 is carried.in the frame
21 and parallels the shafts 18 and 82. -
. .Slidably mounted on the shaft 30 are bevel
gears 24 and 36, These gears are adapted to
mesh with a bevel ‘gear 25 on the. end of a

~shaft 29.

The shaft 29 is° d1sposed longltudmally of
the tractor .and may be mounted in. the
frame in any suitable manner. . -

“The end of the shaft 29 opposite to the O'ear

-95 has ﬁxed thereon a gear 26 which. meshes

60

~witha pinion 27 on the end of a shaft 330t an

electric motor 28::
‘Power is transmitted from the motor pin-

'}10n 27 through the gear 26 to the shaft 29.

By means’ of ‘a° suitable gear shifting
mechanism (not shown), either of the gears
24 or 36 can be engaged with: the gear 25. -

VVhen the gears 24: and-25 are: engaged and

As the coal is cut away, the tractor

, 1,808,649

the motor 28 rotated clockw1se a forward mo-

tion will be imparted to the tractor .treads

from the shaft 30 by the sprocket 41, chain

23, sprocket 40, shaft 18 and spr ockets 22.
“When the O'eals 36 and 25 are engaged, the

motion 1mparted to the tractor treads will be

reversed, as will be readily understood.

As shown in Fig. 1, the gears 24 and 36 are
illustrated in a neutl al position, with respect

to the gear 25, .
“Mounted in the frame 21 directly above the
shaft 30 is another shaft 42..

A gear 44 on shaft 30 is adapted to be en-

gaged with a gear 43 on the shaft 42 by means -

of suitable mechanism (not shown).
The conveyor is driven from shaft 49,
The  frame: 21 -carries a pair of spaced

-01rders 60, of channel form. -These girders

are dlsposed between the treads 20. and pro-
ject forwardly from the tractor.

o

70

75

80

.85

The girders 60 support the mining sectlon"’ '

Ay as well as the conveyor C. -
Tke com)eyor X

The: conveyor consists of two parallel :
-chains 61 which are connected at intervals by

flights 62.
The flights 62 carry an endless belt 63

distance between the chains 61.-

The conveyor chains are passed around a
sprocket 64 on a shaft 65 at the loading, or
forward. end of the machine, and around

- sprockets 49 on a shaft 48, at the dlscharge
‘or rear end of the machine. v

-'The conveyor is confined between a pan‘
:of upstanding 'side’ walls- 66. :

The forward end of the eonveyor frame is

upon which the coal is deposfued duunO' the
nnmng operation..

The plate 67 has a nose 68, dlspoeod con- -

tlgnous to_the-ground.
‘The plate 67 and :the nose 68 are so con-

'stltuted asto direct the loose coal towards the-,

forward end of the conveyor.

‘Between - its- front end, and the p01t10n

thereof which overlies the tractor, the con-
veyor is inclined. All of the dI‘lVHlO' mecha-

nism is d1sposed beneath the eleveted por- -
_tion of the conveyor,

If so desired; the bottom plate 67 may b°

so constructed as to underlie the conveyor

for its entire length. In this way, loose par-

ticles of material falling from the conveyor !
will be prevented from lodging in the driv--

ing mechanism.
The shaft 42 has two sprockets 45 and 50

‘fixed thereon, the -sprocket 45 being posi-
tioned near-one end of the shaft and is-adapt- -

ed to drive the mechanism at the forward en d

90

100

105

110

of the machine, while the sprocket 50 is posi- . °

tioned near the other end of ‘the shaft 42

" and is connected to a sprocket 47 on shaft 48
by a chain46. The sprocket 47 i is IO"ated ad-
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jacent. to-one of the conveyor cham drive
sprockets 49:

The mmmg section:

The mining section A consists of four cut-
ting devices which are arranged in such a
manner as to cut a rectangular block out.of
a-seam.of coal (see Fig. 91)

The cutting devices include a pair. of par-
allel vertlcally disposed. endless chains 69,
having toothed projections 70, and pa,ra,llel
horizontal drums 71 dlsposed transversely
of the machine.-
projections: 72..

The projections 70 and 72 may be of the
form illustrated; so as to provide a plurality
of staggered cnttlng' elements:. :

The chains 69 and drums 71 are carried by
rectangular frames 73.:

The rear of the frames 73 are rigidly con-.

nected. to. extensions . of the girder. 60. (see
Figs. 1 and 2).

The frames 73 have grooves 74 formed in -

their periphery for the chains 69.

In order to provide means wherebythe
sides-of the mining section may have “their
height adjusted to correspond: to the thick-
ness .of the coal seam- being;. worked;- the
frames 73 are composed: of telescopmof seC=

tions.

The sections of the frames 78 include an-
gular members 75, 76,77 and 78..

The member 75 has a solid-cerner portion
from which ‘projects two arms 79-and 80:

The member 76 has a solid corner portion
from which projects two arms 81 and. 82, the

arm 81 being bifurcated, while the arm 82.

ig'similarin. form to-the arms 79 and. 80,

The member 77 has: a solid corner portion
from which projects two arms 83 and 84;both
of -which are formed: similarly to the bifur-
cated arm 81 of the member 76: -

The member 78 has a solid corner portion
from which projects two-arms 85-and 86,the
arm-85- being formed similarly to the arms
79,80 and 82, while the arm 86-is formed sim-
ilarly to-the arms 81,83 and 84.. :

Each: of the arms: 81, 83;:84 and 86 havev

grooves 87 formed: therem as shown in: Fig.
4, while- each of the arms 79; 80, 82 and 85
have ribs 88 formed thereon.

The ribs 88 are slidably mounted in the
grooves 87.

The drums71 are ]ournalled on shafts 89
carried by the:corner portions of the ‘nen-
bers 77 and 78 of the frames 73.

The ends of the shafts 89 have fixed. there-

on: sprockets 90 which. are disposed. in. re-

cesses: 91 formed in the corner portlons of
the members 77 and 78. .

The:links of the chains 69 engage the teeth
of thesprockets 90 and-are gulded thereby at
the front end-of the-machine, (see-Fig. 5). -

The corner. of ‘the mémber 75 has its sur-

The drums 71 have toothed

_corresponding: distance..

3

face: ourved and: the: groove T4 . extends
around this portmn of the frame 73.
The corner portions of the members 76

‘have journalled: thereina shaft 92.  This

shaft: has fixed: thereon sprockets 93. The
sprockets 93 are disposed ‘in. recesses 94
formed in: the .corner: portlons of the mem-

bers 76
The links-of the chains 69 engage the teeth ,
‘of ‘the sprockets 93..

Intermediate its length, the shaft 92 has
fixed thereon a sprocket 56.

70

75

Mounted: in: the - frame 21, forwardly of -
the shaft 492, is another shaft 53, on wh1ch ‘

shaft is- mounted: sprockets: 52 and: 54,
A chain 51 connects sprockets 45 and 52,
while a-chaini 55 connects sprockets 54 and 56.
‘When:motion: is:imparted ‘to- the conveyor

from the shaft 42, motion- will also be im-

parted: to-the cutting chains 69 and the cut-

ting drums 71 by the series of chalns and

sprockets just described.
Thé ‘arms:80 -of the  frame 78 have jour-

nalled therein a shaft 57 having fixed there-

on;asshownin Figs. 1, 2,4 and‘13, a plurahty
of dogs 58.

Any number of the dogs58 canbe placed on

the shaft 57. However, these dogs should
preferably be of the form shown in Fig: 14

- and- they should have serrated arcuate faces

59:
The dogs 58 should be dlspoqed in ancrulal

80

85

020

95

relation to each other onthe:shaft57 as shown i

in-Figs. 2 and 13.

As the machine cuts its way forward into
solid coal, the block of coal thus freed on five
frices will cateh: one or another of the dogs 58.

Since the tips of the dogs project below the
upper surface of the block of coal, the-teeth

“of the dogs will be forced: into. the toal when
the machine moves forwardly. - This action -

will: force'the block of coal downwardly, and

the wedging action of the dogs agamst the
coal will fracture the latter so that it will *
fall:upon the front end of the conveyor:

Ag shown:in Fig. 2; the vertical height
of the frame: 78 is I'educed to'a minimum, by
reason that'the arms 79 and 81, and the arms
83 and ‘85 of the frame members have been
telescoped together, while in Fig. 8, the verti-

cal sides of the frame are shown extended.

‘When the vertical arms of the frame: are

telescoped together as shown in Fig. 2, the
Jhorizontal arms 80 and 86, and 82 and 84,

will be extended with respect to each other a
1di) This provides for
uniform léngth ofthe periphery of the frames

73 re«rardlesq of the relative pos1t10n of the
,telescoped sides thereof.

To ehange the height of the frame 73, the
vertical and horizontal arms are slid rela-

tively to each other by means of jacks 84.
Ini the present instance four jacks are used, -

and such:devices ‘are arranged ‘in-pairs, dis-

100

110°



posed at right angles to each othel as:shown -

in Figs. 7 and 8.
The jacks 34, which are smulally for med,
compu 56 2 body having a cylinder 35. The

body is rigidly attached to the arms 81 and

. ‘82 of the frame 73.

10

-156

<20

25

49

Slidably mounted in the cyhnder 35 o0f each -

jack s a piston 87, the rod of which is- ﬁxed to
a bracket 38.

The brackets 88 are f‘lstened to the arms
79 and 84 of the frames 73.

"The jacks 34 may be of .any des’led type.
However, in' the present instance, the pistons

37 ave adapted to be actuated by suitable fluid,

such: as oil; which is contained within the

cylindrieal body of each jack.

The cylinders 85 of each of the ]‘lCle have a

rlencrth greater than the lenoth of the str okes
of the piston 87,

Pipe lines 95 and 96 are respectlvely col-

nected to the forW‘ud and: rear ends .of e‘mch

of the cylinders 35.
The plpes 95 ‘Lnd 96 1 are connected toa valve

pipes 99 and 100.

The pump 98 may be of any appr oved type
and it can be actuated by means of an. elec-
tric motor 101 (see Figs. 7 and 8). :

When the oil-is. forced into. the jacks 34

through the pipe 96, the pistons will move
OutW‘iI‘dly thereby spleadmg t‘xe horizontal

‘members of the frame.:

-However, the arrangement of the ]a(‘ks is

:suchthat as ‘the horizontal sides of the frames
73 are tﬂles"ope together, the vertical sides
of the framés will be simultaneously extend--

ed. In this: way, the distance around.-the
periphery of the frame 73 will be the same
although the height and length of the frames
are ch‘mged

The pump 98 always 1otates in the same
direction thus causing the direction of flow

“in pipes-99 and 100 to remain:unchanged.: :

N
ot

" is.done by means of the valve.§
10, 11 and 12).

[
)

P 1
51

63

63

When it +s. desired to’change the height -

78, the dwectmn of flow of Lbe

90 and 96 is reversed ThIS

(S\,e F

of the frames 7
o1l in the pipes

The valve 97 may be an app roved type of
stide valve so constructed that the flow of
il can be controlled to permit the oil to flow.

from pipe 99 to elther pipe 96 or pipe 95,

or from pipe 100 to either pipe 85 or pipe ‘)6,

‘necording to the position of the V:dve as WIH

be rmdlly understeod.

~When the machine is poeltloned against
a.seam-of coal motion can be imparted o the
chains 69 and drums 71. ~ As the cutting ele-
ments of these members cut away. the coql
the tractor treads will push the whole ma-
chine forward: into the coal at-a slow 1ate
of speed.

“Fine coal from the cutters, and coal that
does not. fall directly on to the conveyor is

'lhe valve 97 is connected to a pump 98 byr

-:1,808,649 ‘

atlght up by the nose 68 at the front of the
conveyor and the forward thrust of the trac-

tor will push such coal -on to the conveyor.

The coal will be discharged from the rear

‘of the conve _]01 1nto & car or fxnothet con-
wveyor: -

Tn lieu of the nreans, wclu dmd the dogs 08
for breaking down the coal; 1 have phig rlgs

18,19 and 20 shown an’ alternaﬁVe form of

coal bre mlxex comprising a heavy jaw 102:
The jaw is provided “With a pair of oppo-

f-}sely projecting trunnions 103 which are

pivotally mounted “in brackets 104 carried

b‘/ the upper horizontal arms of the Immes N
73.

The jaw 102 is Substantlally 1ectun0uhr
in form and the trunmons 103 are dlepoqed
near one end thereof.

80

The edge of the jaw 102 ‘opposite to its..

“pivot.is g zowded with a plurality of pistons

105 Whmh are slidably mounted 1n cyhnders
1086.

The cylinders 106 are carried by bracLets
107 fixed to the uppe1 hor120nta1 arms of the
frames 73.

A pipe 108, lea dmd from ‘the puinp .98,
( shown in Fig. 9) has branches 109, to caclh

‘of the cylinders 1086:

The bottom of the jaw 102 has serratlons
110, which are dlsposed tlansversely of the
machine. "

Oil pressure from the pump 98 will force

-the pistons 105 downwardly, and as the ma-

chine moves forwardly in the mine the serra-
tions 110- Wlll bite 1nto the coal and crush
the same.

“As shown by I‘Mr 20, the chsposmon ‘of the
jaw 102is such that it acts as a moving wedge
against the top of the block of coal, as will be
readily understood.

The invention'set forth hereln is, of course,
susceptible of various other mochﬁeatlons and
adaptations. .

The invention claimed is:—

1. The combination in a mining machine,
of-a mining section; endless chain cutters lo-

_cated at each side of said mining seéction; and. .
s.. transverse upper and lower cyhndrlcal cut-

ter bars located between the endless chain -
cutters and between.which the operative sec-

85

90

95

100

106

110

tions of the endless chain cutters extend sith-- -

stantially-vertically.
~ 2. The combination in a mining machme,

of a mining section ; rotatable transverse up-

per and lower cuttmg bars having trunnions;

and’ longitudinally arranged endless chain
cutters mounted on the frunnlons of the cut-

“ter bars’ and. between which the operative
vrsections of the chain cutters.extend vertically.-

8. The.combination in a mining machine,
of a mining section having a p1umhty of end-

less- ‘chains having cutting elements thereon,
‘one of said chains being located at one side
-of: the mining section and the other-at the
-opposite side thereof; a driving:shaft at the

120

130



[

10

15

- 20

25

30

35

40

45

50

55

60

65

1,808,649

rear of said mining section; and transverse
upper and lower cylindrical cutter bars ro-
tatably driven from said shaft through said
endless chains, the operative sections of said
chains extending vertically between the cut--
ters.

4. The combination in a mining machine,
of a frame; means for vertically adjusting
the frame; means for longitudinally adjust-
ing said frame; an endless chain cutting ele-
ment at each side of the frame; and upper
and lower members having cutting elements
extending substantially across the frame be-
tween the sides thereof. - ‘

5. The combination in a mining machine,
of a mining section ; a frame, said frame hav-
ing telescopic sections to allow the frame to
be expanded or contracted vertically and
longitudinally; endless chain cutting mem-
bers arranged at each side of the said frame;
upper and lower transverse elements having
cutting members driven from the said chains;
and fluid operated jacks arranged to simul-
taneously adjust the frame.

6. The combination in a mining section of
a mining machine, of a frame, the side mem-
bers of which are vertically adjustable; two-
endless chain cutters, one mounted at one side
of the frame and the other at the opposite

5

driven from said shaft, upper and lower
transverse cutting bars driven from: said

shaft through said endless chains and having

cutting elements combining with the cutting

“the other on the opposite side thereof and

70

chains to sever the four sides of a horizontal -

column of coal, an endless belt conveyor. ex-
tending over and carried by the frame of the
tractor section and extending into the lower
member of the frame of the mining section,
and means between the cutting chains and
operating in the kerf formed by the upper
transverse cutting bar for breaking thecol-
umn and causing it to fall upon said con-

veyor. .
ROBERT M. FLEMING.

side thereof; means at the rear end of the -

frame for driving said chains; upper and
lower cylindrical members having cutters at
the forward end of the frame driven by the
chains; and means for vertically adjusting:
the frame. ‘

7. The combination in a mining section of
amining machine,of cutting elements for pro-

ducing a rectangular kerf in a seam of coalj

and rotatable cam wedging means rotatably
actuated by engagement with the body of
coal for producing a wedging effect upon
such body, said wedging means being located
rearwardly of the cutting face of the machine,
and operating after the kerf has been pro-
duced.

8. The combination in a mining section of
a mining machine, consisting of a frame;
two endless chain cutters; one located at one
side of the frame and the other at the op-
posite side thereof; a plurality of transverse
cutters spaced apart, one of said cutters be-
ing above the other and having their axes
arranged substantially horizontally; and a
rotating wedging device comprising a plu-
rality of relatively staggered wedges ar-
ranged side by side on a single shaft, located
in the kerf of the upper transverse cutter for
producing the wedging effect upon the upper .

surface of the cut section of coal, to break -

it down, said wedges each having a toothed
cam face for engagement with the coal.

9. In a mining machine having mining and
tractor sections, a drive shaft, means for driv-
ing said shaft, two endless belt cutting chains,
one located on one side of said machine, and
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