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~ mounted adjacent the mine bottom or at van- .
ous elevations with respect thereto.

- UN ITED STATES:

THOMAS E. PRAY, OF CHIC‘AGO ILLINOIS ASSIGNOR. 70 GOODMAN MAN"UFAGTURING

COMI’ANY OF CI-J.TCAGO ILLINOIS .A. CORPORATION OF ILLINOIS

MINING MAGHINE o

| Apphcatlen ﬁled Oeteber 6 1930 Serlal No 486 549 Renewed January 18 1932

My invention relates to 1mprovements in
mining machines and more particularly to
a track mounted mining machine adapted to

cut a kerf adjacent the mine bottom or at
- in ‘that a Wldel' ‘range -of movement of the
cutting element is provided than is shown in
the Dams patent so that the machine maycut
‘in narrow places equally as well as in 'wide
places and so the machine may cuta: kerf be-
low the level of the tmek In front of and to
each side of the track. - .
As illustrated in the dra,wmgs, the machme_ -
1S llade up of four general elements com-.
prising a base frame 1 a feeding frame 2,a .
pivotal frame -3 mounted thereon for pwe‘bal;
movement with respect thereto about a ver-
~ tical axis ed]ecent the forward end of the
feeding frame 2. and a euttmg element 4 '.

varicus elevetlons with respeet thereto.
My invention has among other obj ects to
provide a new and 1mproved mining machine

of the class described in which the cutter bar
_may cut a kerf having a Substa,ntmlly straight

face from the track in restricted spaces such

‘as ‘mine entries in front of and to each side

of the track upon which the machine 1is

Further objects of my invention will ap-
pear from time to tlme as ‘the spemﬁcetlon
proceeds.

My invention may be more clearly under—'
stood with reference to the accompa,nymg |
drawings wherein: - - _

Figure 1 is a top plan view of the dBVlCG_'
-embodymg my invention with pa,rts broken-

away and in sectlon;

&5’
Cad |

Figure 2 is a side elevation of the device
“shown in Figure 1 with certain parts brokeni

away and in sectwn, o -
Figure 3 1s a partial enlerged sectlonal
view taken on line 3—3 of Figure 1;
Figure 4 1s a partial enlarged sectlonal

2 view taken on line 4—4 of K3 1gure 1;
Tigure 5 is an enlarged frawmentary side-

 elevation of the forwa,rd portion of the ma-

@
it

£0

chine with P‘LT‘LB broken a,way end in sec-_

tlon ;

6—6 “of Flgure 5;
Kigure

with parts shown in section; -
Figure 8 is a sectional VleW teken 011 11119
8—8 of Figure 3; and
Figures 9, 10, 11 12 and 13 are dlagram—

lllELulC VIEWS showmﬂ' the mining ma,chme m‘_'

various positions during the euttmg opera-
tiom.

Like numerals refer to like parts throucrh— :

out the several figures.
Referring now in partleular to the. dmw-—

mr’*s, the demce embodymg my 111ve11t1011 18

Figure 6 1s a seetlonal view taken on line
T 18 a p artial enlerged tep plan a

view of the forward portion of the machine
with the cutting element broken away and’

gear train generally indicated at 12.

shown as a mining machine of the stra,lght-' o

~face type similar to that disclosed in Patent
~ Number 1,244,178, issued to Charles E. Da-

Vis, Oeteber 23 1917 but differs therefrom

carried on the pwotal frame 3.

The base frame 1 is preferably : meented up-

60

F
. W

on wheels which run upon a track, which

wheels may be power:driven 1n:a usual man-
- ner not herein shown nor -described since 1t
is no part of my invention for moving the
mining machine about the mine from work-
ing pla,ce to working place or for sumping
‘the -cutter bar into the coal. |
~frame 2 is mounted on the base frame 1. for

‘both angular and longitudinal ‘movement as = ..
- the machine 1s makmg a cut. The
frame 8 is mounted on-a stud 5 on the forward

pivotal

‘The feeding

portion of the feeding frame 2 for pivotal

movement ‘with respeet thereto.

3 beyond the forward end thereof on trun-

The cutting
element 4 is trunnioned on the pivotal frame

85"

" nion supports 6, 6 and is yieldably supported

at its rearward end by an adjusting screw 7

for adjusting the angle of said -cutting ele-

ment with respect to the pivotal frame 3.
Referring now in particular to the detalls

of the feedmcr frame 2 and means for feed-

ing the euttmﬂ' element 4 to cut a substan-

tially straight fece 1n the mine wall, a mo-

tor 10 1s mounted on the rear end of the feed- |

ing frame 2 and is operatively connected with

a transverse shaft 11 by means of a suitable

A -spur
cear 13 is on the opposite end of the trans-

verse shaft 11 from the motor 10 and meshes
with end drwes a spur gea,l 14 on -a ‘trans- -

100



% gble connecting device 25 by means of the

10

15 ;

2

 verse shaft 15. A suitable gear train gener-

ally indicated at 16 drives parallel Spaced
transverse shafts 17 and 18 from the trans-

verse shaft 15, the shaft 18 being above the

shaft 17. A worm and worm :_gear drive 20

has connection with the shaft 18 and a ver-

tical shaft 21 for driving said shaft from
‘cam 34 engages t

the shaft 18. A spur gear 02 is keyed on the
lower end of the shaft 21 and meshes with a

circular rack 23 on the rearward portion of
 the base frame 1. Suitable means are pro-
vided for controlling the connection of the .
worm and worm gear drive 20 to the shaft 18
50 said worm fmd worm gear drive may be se-
lectively connected thereto which means

herein comprise a suitable clutch means- of

an ordma,ry construction gener ally indicat--

' ed at 24.

20

25

30

A movable connectmo' device 25 is pivot-
,ally connected with the base frame 1 on a
 vertical stud 26 adjacent the center of the

circular rack 23, and with the feeding frame
9 adjacent the rearward. end thereof for piv-

ota,l movement with respect thereto about the

> axis of the vertical shaft 21. Thus the mov-
able connecting device serves as a crank to 2.
connect the feeding frame 2 with the ba,se __

frame 1.
The. feedmg frame 2 is prowded with

pivot 29 which has a sliding pivotal conmnec-

tion with the base frame 1 in slots 80 and 31

~in the base frame 1.
‘have their forward ends on the outer for-

- ward corners of the base frame 1 and con-

86 verge towards the central portion of said base

Connected with
the pivot 29 1s.a removable holding piece 32
which slides in the slots 30 and 31 ‘and en-
oages recesses 33 in the slots 30 and 381 as
0 shown in Figures 3 and 5 so as to prevent.
the feeding frame 2 from being lifted up-
wardly to dlsengaﬂ‘e it from the base frame
1. Thus as the feeding frame 2 is rocked

40 5

50

frame (see Figs. 1 and 7).

with respect to the base frame 1 and mov-

spur gear 22 and rack 23, the pivot 29 passes
along one slot and 1is switched to the other
at the center of the base frame 1.

‘Suitable switching means are plov;tded.

Wmch consrﬁt of a SWltemno cam 34 con-

 nected with the feedmg frame back of the

© 31 meet.
50

_ing engaging faces 38 and 89. As the pivot

60 -

o ﬁ:,

pivot 29 at the point where the slots 30 and
At the meeting point of the con-

verging slots there are remwardly project-

29 reaches this central position, the further

‘rocking movement of the moving frame
. causes. “the switching cam 384 to engage one
- of these faces and sw 1tches the pivot -09 from

one slot to the othe
prvot 29 1s moving alonﬂ* slot 80 toward the

For example, if the

center, when 1t reaches the center where the

two slots meet, the switching cam 34 engages
pomt the moving frame

‘has reached the limit of its backwar d_ move-

the face 39. At this

Figs, 7

The slots 30 and 31

has a

~of said cutting element.
is provided with ouides 56 which are adapted.
to register with the guides 54 and 1s movable -
in sald guides towards and away from the

1,908,179

ment and then betri?ls to move forward and

the engagement of the swi itching cam 34 with
the face 39 causes the. pivot 29 to be moved

to pass mto the slot 81. If the pivot 29 1s
moved in the opposite direction, that is, in

the slot 81 and is moving towar dc: the center |

70

when it reaches the center the switching

he face 38 and switches "-’ald.
pivot into the slot 30.

Stitable means. are pmmded to c]_ﬂal the%'

cuttings from the slots 30 and 31 during the

cut‘tmo" operation, which means heréin com-

prise a cleaner 41 nlaced ahead of the pivot

29.
42 as shown, the ends of which pass along

the faces of the slots 30 and 31, and 1s pivot-
ally mounted upon the pl vot 929. Thiscleaner
part 43 plOVlded_,- '
with Jugs 44 adapted to engage a pin 45 so
~as to 1111’1 t movement of Lhe deaner, (see
The cleaner 41 1s pr ovided

has connected with 1t a

{ and 8).
Wﬁh a projection 46 which is engaged by

a controlling device. 47, mounted upon a pin.
48 which is mtelpocred between the remov-

mble holding piece 32 and the feeding frame
This uOIltFOlllIlO device 1s pr owded with

from one ot the slots 30 or 31 to the other,

This cleaner h.;,.JS two projecting arms -
80

85

90

projecting parts 49 and as the pivot 29 passes.

one of these projecting parts engages a point

50 at the point where the slots 30 and 31 come

together and causes the cleaner 41 to, be
moved so that it eatends directly across the
slot into which it is then to be moved and

thus cruldes said cleaner into said slot and

moves ahead of the pivot 29 so as to clear the
respective slot, in which the pivot 29 1s mov-
, dirt, or other material that

g, of cut‘umo
may be therein.

Referring now in pétrmcular to the detalls-‘f
of the cuttmo element 4- and means for

moving said cuttmﬂ element and pivotal
Trame 3 about the oxis of the stud 5,

05

100

108

said

cutting element is pmwded with a motor )

52 herein preferably shown as an electric
motor at the rearward end thereof, and cut-

ting mechanism Jouvardhf of said motor.

110

The cuttmo* mechanism is of a usual con-

struction o will only be described insofar as

is necessary to clearly set forth my invention.

A portion 53 of the cutting element 4 pro- 1
q-ects forw‘v dly beyond the base frame 1 and
a pair of guides 54 depending therefrom

on each side r)f the longitudinal center line

portion 53 of the cutting element 4. A cut-

ter bar 57 projects forwaldlv from the cut-
ter head 55 and has a cutter chain 58 mov-_
chain 58 1s
driven from a sprocket 59 fixed on a sleeve

able thereabout. The cutter

60 journaled within the cutter head 55 and
driven from the motor 52 by means of a

- 118

A cutter head 55
120

125

-;:plmed shaft 61 mterpomd between said 130
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15

“extending ear 70 by means-of-a pin-71..
69 extends upwardly from the
cutter head 55 and is threaded within the

- 20

28

30

35

4b

1,2and 4).

[ 1 ;@ang:tzz._a

sleeve and. t ie portion B3 of the cuttmo ele-
The splined - shaft 61 .is slidable

ment 4.
within: a hub63 of a bevel igear 64 journaled

within the portion 53 of the cutting element
4 and.1s driven therefrom. The bevel (gear
04 is driven frem the motor 52 by means:of

a bevel pinion 65 on a loncrltudmal shaft 66
in e uﬂ-u:ﬂ manner, the: detuis of which. drw—

e merhanism are not herein EIIOWD smce-_

thfw are no part of my: invention.

The cutter head 55 1s moved: towards lzmd'-_

away trom the portion 53-and cutting: element

4 1n the 0‘1;11c1bs 54 in a usual manner -which
herein comprises a vertlca*ly extending screw

shaft 69 pwotwlly mounted -on:a fmwardly

serew -shait

hub of a worm gear 72 which in turn is jour-

naled within the portion 53.of the cutting-ele-
ment 4. The worm gear 72 is selectively-con-

nectible with the motor 52 for: ‘raising sand
lowering the cutter head 55 in the guides 54 1n

2 Uslal manner 1}111(:’1 vriil not h fr“ﬂm ba:de-
- scribed 1n detail smce; 1t 1S no. part of my 111-:"

vention.

“An arcuate gmde 5 extends upwardly
from the feeding frame 2 rear wardly of .the

euftmg element 4 and has a- o1b 76 fixed: to
its top portion in a usual manner (see Figs.

in the under portion of an upwardly: extend-
ing portion (8 of the pivetal frame 3. “This

arcuate groove iz engaged by the gib 76: to
~prevent up and down movenent. of the- Pplv-
otal frame 3 with vespect to the feeding frame_

2. An arcuate rack 79 abuts the: forward
portion of the arcuate guide 75 and is.fixed to
the feeding frame 2 by means of ‘machine

screws 80 and 1s engaged by.a pinion:81.

The pinion 81.1s prowded with:an upward-
1V extending hub 82 ]ournaled ‘within the up-

wardly extending portion 78 of the pivotal
frame 3. An annular ring: 83 -abuts-the: top
portion of the upwar dly e;xtendmo' portion 8

of the pivotal frame 3 and 1s ﬁxed to the up-
per end of the hub 82 to hold said:-hub:and

~ pinion from vertical movement within-the

- 50

upwardly extending portion.78 of.the pivotal

frame 3. The inner portion of the hub-821s
splineda for a portmn of 1ts length:and 15 en-
gaged by a splined end 84 of-a vertical shaft
85. A shoulder 86 is provided on-the inner

~ surface of the hub 82 to engage the lower end

bd

60

.135

of the vertical shaft 85.

The vertical shatt 85 é*:te*lds upwardly_

from the hub 82 and 1s coaxial -with a worm

gear 88 journaled on its hub within-a-worm-

and worm gear housing 89. ‘The worm.and
worm gear housing 89 1s fixed between sup-

port members 90 extend Ing rearwardly from

the motor 52 of the cuttmw element 4.
 Means are provided for drwmg the worm

gear 83 from the motor 52 which herein com-

prises a worm 91 mtegral with.a: longltudl-

The

~An arcuate groove 77 is provided

- ' . .
. L ) "
[
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___nally extendmg shaft 92 ]ﬁurnaled 1w1th111 -
~the ‘worm :and “worm -gear: housing :89 ;and
- meshing: with the worm gear-88. . Thelongi-

tudinal :shaft 92 and worm- 91 Are drwen :

- from themotor:52 by:means of amotor pinien
93 :which meshes with :and: drives:a spur gear
94 fixed on the forward end: t}f‘xsald longltud:l-'-
_ nal shaft.

Meanssare prowded for selectwely conneﬁt-._‘
ing the vertical:shaft 85 -with: the worm: gear %5
-88 which means herein - ‘comprise aismtable
“cone:chitch-of-a usual construction:generally
‘indicated: at-95, -which clutch:is sphned on
the upper, portxon of thewertical:shaft-85. :dt =
‘may thus be seen ‘that when the conefclutch 95 m o
is engaged- with-the ‘worm gear: 88 the pinion '“
81:1s: mta:ted and:ithe - ptvotal -frame =3 and
cutting element 4 ATe }moved ﬂ;bl'}llt the aXIS .

of the:stud 5.

Thus-ameans: has been prowded for mev-l-*
ing ithe :cutter:bar 57 about: thesaxis of:the

studb to feed:said cutter barin:the coal. This
provides an*adchtmnal means for: feeding: smd :

cutter -bar ‘in-the coal and #lso- prov:taess g

means for: pos:ttmnmg“the cutter bar 57:to ad- "

]ust said cutter:barto various widthsof roems -

1tds desired to cut:and For permitting-the-cut-

ter bar .to- be ‘positioned ‘to one: side orithe

other -of : the track below : the -level of . the'
track. ‘Thus when: the feedmo* frame 2718 10
an:extreme: position ion-one: side of- the’ base

frame:1 or:the:other;the:eutter:bar 57 maybe

roem- i ;a ssingle operation.

The pivotal frame :3ds held m hxed *rela-‘_

“adjusted-so.as:to cut & DArTow:Toom or 'w:tde' I

100

tion with- respect to the feedimg frame:2-while

of‘the-coal by a- smtable*h@ldmg ;0T loaklng
means :of ‘a -type wéll known -in-the-art,:a
preferred form-of isaid: locking: mean&bemg

“a 'pin-and aperture lock of attype genemlly
~used-on mining: machines (not:shown).
Referrmg now in:particular to the adj ust-
‘ing screw 7-and means for®adjusting :the

angular position of ~the cutting .element 4

_ pivotal {frame: 3, a ver-
tical shaft:96.is prowded "This- shafte) passes

with respect:to the:

the-cutterbar 57 is:being-fed :across:the face R

205

through:a lug 97 -extending rearwardly from. S

“the :upwardly -extending: portion (%8 of:the 115

“sien:spring 98 interposed between a-nut99
and the lower portlon of thelug 97. Amother

pivotal frame 3:and -has-a suitable compres-'

compression spring 100 is promded between

the upper portion -of the lug 97 and:a collar
101--fixed: on-the vertical- shaft 96. The up-

120 -

per:; portmn of thevertical shaft:96 isithread-

ed-and-is-engaged. by threads within:the:hub

of a worm gear 102-journaled within a-worm

and worm gear housing:103 -trunnioned:be-.
tween-the outer ends of the:support- ‘members

125

90. Theworm :gear 102iis-driven by means

of a'worm 104, swhich: wormmay:berotated by
suitable: hand’ operated meansto vary:the an-
gular -position-of ‘the.cutter bar:57 with: re-

5pect to.the mine: botmm mia usual manner,

1"0 o
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It should here be neted that ample clear-

~ance is provided between the vertical shaft 85

~and the hub. of the worm gear 88 and that
the lower end of saidshaft is loesely mounted
in the hub 82 for driving said hub to take

care of angular movement of the cutting ele-
ment 4 with respect to the pivotal frame 3

- so that the pinion 81 may be driven from the
- motor 52 in all positions of adjustment of

10

o _~t0 the pivotal frame 3.

“While the machine may be Sumped mto the J

- coal by means of its track wheels where the

15

~ cutting is soft, I herein prefer to sump the

cutter “bar b7 and cutter chain 58 into the
coal by means of a flexible feeding device-1n
a usual manner. Said flexible feeding de-

- vice herein comprises a feed-drum 105 having

20

25

‘a flexible feeding member 106 eemleeted-
- ment of the pivotal frame 3 in the manner

which has hereinbefore been deserlbed |
~When it is desired to cut adjacent the mine
‘bottom in front of the track, the cutter bar

57 is lowered to a position bBJ.OW the level of @0 .

thereto.: The- feed drum 105 is fixed on

‘sleeve 107 and is driven from the shaft- 17

by means of a worm and worm gear drive

~ generally indicated at 108 in a usual manner
- which is not herein shown in detail since 1t 1 13

no part of my invention. - A sheave 109 is

provided on each side of the- feeding frame 2

~ Tear the rearward end thereof in alwnment
- with the forward portion of the feed drum
- 105. Sheaves 110 are mounted rearwardly

30

of the sheaves 109 and on each side of the

feeding frame 2 and are rotatable about a
Another pair of

horizontal transverse axis.

~ sheaves 111 are provided on each side of the
“base frame 1 beneath the feeding frame 2 and

.35
sheaves are rotatable about a vertical axis

40

rearwardly of the front track wheels. These

and the flexible feeding member 106 is adapt-

ed to pass around the sheave 109, rearwardly
“and around the sheave 110, forwardly around

one sheave 111 on the mner side thereof and

around the other sheave 111 on the outer side

 thereof to a sheave 112 on ‘the outer forward

corner of the base frame 1, around said sheave
to a sheave 113 in a central portien of said
‘base frame.
each side of the forward end of the base fame
1 so that a flexible feeding member may be
threaded around either. side of said base
frame.

45

50

- Thesheaves 112 are provided on

Sheaves 111a are provided on each
side of the base frame 1 intermediate the

sheaves 111 and 112 to vrovide a means for
threading the flexibla feed ng member for-
- wardly of the machine when the feeding

frame 1s In an extreme position on either

side of the circular rack 28. From the sheave

113 the flexible feeding member 106 is adapt-

- ed to-extend forwardly and have its end a,t-

60

tached to a jack or any other holding device
ad1 acent the coal face.. - '

- It may thus be seen that when power 1e
lled te the feed drum 105 to wind the

: ﬂemble feeding member thereon, and when
the cutter chain 58 is moving a,beut the cut-

ter bar 57 and the end of the flexible feeding

> member 106 is fixed adjacent the coal face,

said motor and cutting element W1th respeet ,

manner.

1,908, 17-9

that se,ld member wﬂl move the cutter ba,r e
::md cutter chain 58 under the coal. -

Referring now in particular to I‘lgures 9 to '

13, meluswe and the use and operation of

the machine embodymg my invention, the

feeding frame 2 is positioned so that the pivot

29 is in an extreme forward position in the
slot 81 and so that the rearward end of said

feeding frame overhangs from the opposite
The cutter bar 57 is
then positioned so that its forward end is ad-

jacent the right hand forward corner of the -
- working face when cutt ting from right to lett

side of said machine.

70

75

to one side of the mine track. POSlthIllIlg of

the cutter bar is effected by moving the piv- 80

otal frame 3 about the axis of the stud 5 by
means of the driving pinion 81 driven from

arcuate rack 79 and thus causes pivotal move-

the track by means of the screw shaft 69 after

‘the motor 52, which pinion meshes with the

1t has been positioned to one side thereof by

bar 57 is in position to make the sumping

cut, the pivotal frame 3 is locked in fixed re-

the pivotal frame 3 in & manner which has -
hereinbefore been described. When the cutter

68

la thIl with respect to the feeding frame 2 in

a suitable manner.
member 106 is then threaded from the feed

‘drum 105 around the sheaves 109, 110, 111a,
112 and 113 to a jack adjacent the coal face,

The {flexible feeding .

60

and the cu Lter chin 58 is driven about the cut-
ter bar 57. 'This feeding member is then

wound on the drum 105 to move the machine

along the track and sump the cutter bar 57 o

When

and cutter chamn 58 into the coal.

105

the cutter bar 57 has been sumped into the

coal to the desired depth the pivotal frame 3
is moved about its axis of pivotal connection

to the feeding frame 2 so said cutter bar may

extend generally longitudinally with respect
to said feedmﬂ' frame. The pivotal frame 8

is then locked in such a position in a suitable
Power 1s then a pphed 10 the spur

110

oear 99 and Seld cutter bar 57 is moved across _

the coal face as is shown in Figures 11 and 12

to cut a kerf having a 1ele,t1veiy straight face.

frame 3 1s unlocked from the feedmo* frame
2 and said pivotal frame is pwotally moved
ebeut its axis of pivotal connection to the

“When: the cutter bar reaches the extreme left -
“hand corner of the working face the pivotal

190

feeding frame 2 untﬂ the cutter bar 5T is

the kerf to the opposite side of the mine track
and cut a relatively straight kerf as it is be-
ing withdrawn. The cutter bar 57 is then re-

moved from the coal face by means of the flex-

ible feeding member 106 which is attached

to a jack or any other suitable holdmcr dewee 30

rearwerdly of the machme

| pemtmned so it may be withdrawn from
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It may now be seen that the mltlal cuttmgi;.
position of the cutter bar 57.may be adjusted

by means of moving the pivotal frame 3:about
the axis:of stud 5 so that the:machine may be
adapted to cut in either wide or narrow places

-s0 sald cutter bar may be positioned to one
side or the other of the track below the level
of the track adjacent the mine bottom and
that a new and improved form of mining
machine is provided which is a,dapted to cut
a Kkerf in the mine wall having a '

straight face
at the mine bottom or a,t_,var.iouq elevamons

‘with respect thereto, which i achiue 1s so ar-

ranged as to take up a:mimimum amount of

lateral space and efficiently cut'in narrow en-

trl £33

one form of my invention, it will be under-

‘stood that the..constmctlon_and.arrangeme_nt
* of the various parts may be altered without

departing from the spirit and scope thereof.
ir urthermore 1do not wish to be comtrued as

limiting myself to the specific form illus-
 trated, excepting as it may be snemﬁcally hm—- '
- ited in the appended claims. ~

I claim as my invention: . |
1. In combination with a tr‘a,cL. mou ted

nining machine, a base frame, a feedlng-‘
frame mounted 'thereon Tor movement .

two converging slots in said base frame, a
pivotal frame mounted on said feeding frame
for prOt’Il movement with respect thereto
about a vertical axis adjacent the forward
end of said feeding frame, and a cutting ele-

ment mounted on said pivotal frame and ex-

" f‘eflrhng forwardly from said base frame for
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a vertical axis
- 1"*01‘*‘1911 of:said feeding frame, a cutting ele-
ment trunnioned on said p;votal frame and
extending forwardly therefrom including a
motor and cutting mechanism forwardly of
forward povtmﬁ over-

cutter head
~ for momng said - pivotal frame and cutting

'element about the axis of said pivotal frame |
6. In combination  with a- track meunted-
‘mining machine, a base frame, a
frame mounted thereon for movement m two
converging slots in said-base frame,-a-
'-'otal *erame. mounted 011 sald 1eedmcr framef

:nmvablﬂ toward a

cutting a- substantially stralght kerf in the
mine wall at- v&rmus elew— atlons with 1"espect'

the: reto.

-9 In combmatmn Wlth a; tmck mounted.
‘mining machine, a base frame, a feeding

fmme molmt d ‘s:hel con for movement in two

convergmn slots in said base frame, a pivotal

frame mounted on said: feeding fram for
pwc}tal movement with respect thereto about
adjacent the forward central

said motor 11104.115:11110*
lnnﬂ ng-said b*‘wﬁ frame and a

hanging  forward. portion  having a: chain
cerrying cutter bar extendmo f01 Wardly
ﬂl*”‘I’be‘Olﬂ " S -

; In coi 11)111,;..,‘{,1{311 Wlth a tracL mounted
1’11111110' machine, a base frame, a feeding
irame nmm1t d: thereon formovement in two
converging slots in said base frame, a pivotal 1
frame mounted on said fﬁedmg frame for

pivotal movement with respect thereto about
5 vertical axis adjacent the forward central

“portion-of said fﬂf‘dll‘iﬁ' frame, a cuttmcr ele-

nient. trunmened on sarc prOt‘ll frame and

W’hﬂé I have herein showzi and descrlb d.

and ‘away from sald over:

ex:tendmg forwardly therefrom: mcludmg a

5

motor and cutting mechanism forwardly of

said motorincluding. a: forward portion over-

hanging said base: frame, and.a:cutter head
‘movable: towards and away. from said-over-
“hanging forward: portion:having a chain

cd,rrymo' cutter bar extending..forwardly
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therefrom. and means rearwardly. of sald'mo-
tor and driven therefrom for movmo- sald.-

plvota.L frame about its ver L1ca1 axis. LI

~In combinatien < th. a track: mounted”-r”f '

CONVerging. slotsiin said base. frame a

_min ng machine, a base frame, a feeding
Trame mounied Eh-::l’euu for movement in two .
pivotal
frame mounted on-said feeding: frame for 80
pivotal movement with respect thereto:about. .

a vertical axis adjacent the forward central -

portion of said feeding frame, a cutting ele-
ment:trunnicned on sald pwotal frame and:
extending forwmrdly therefrom;including a
‘motor, cutting mechanism forwardly of said
10t0r and clrwen from: the forward end.of =~
-sald motorincluding a forward portion over-.
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12nging ‘said base- frame, a cutter head mov-

5 Iri bombmatwn Wlth q track mounted'

mining machine, a base frame, a feeding

c.,b ¢ towards and away from said overhancr-’-’” o
ingforward portion-having aschain carrying =~
cutter bar extending forwardly therefrom,
and means rearwardly of sald motor: and
driven: from the rearward end-thereof for.
moving said. pwotal frame abf)ﬂt 1ts Vertlcal"'

- axis. | '

frame mountec thereon for. m@vement i two .

converging slots in said base frame; a pivotal
frame. mounted on - said feeding frame for
pivotal movement with respectithereto about
a vertical axis adjacent:the forward central

portion of said feeding frame, a. .cutting ele=

ment trunnioned: on- smd pwotfu frame and
extending forwardly therefrom ineluding a:
motor, cuttmo' mechanism forwardly: of said

motor and- driven from. the f@rward end of - .

said motor including a forward pertion over-

hanging said base. frame ‘a-cutter head-mov-

-_able towmrda and away fromr said:- ovelhang--;

ing forward pertion having a.chain carrying

‘wardly of said motor,-and means-driven from

cutter bar extending forwardly therefrom

a1 arcuate rack on said feeding frame’ rear-: S,
115

the rearward end of said-motor and- hawng;‘ -
operative: connection with: said: arcuate rack
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_about a Vert:tcal axis; ad] acent the forward_f

central portion of said- feedmg frame, a-cut-
ting: -element- trunnioned on'- said- pwot&l- .

frame and extendmg ferwardly therefrom
mcludmﬂ' a. motor, cuttmg mechra,msm f0r-r



.

‘wardly of said motor and driven from the
forward end of said motor including a for-

ward portion overhanging said base frame, a
cutter head movable towards and away from

said overhanging forward portion having a

chain carrying cutter bar extending forward-

.~ ly therefrom, an arcuate rack on said feeding
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frame rearwardly of said motor, and means

driven from the rearward end of said motor

and having operative connection with said-
arcuate rack for moving said pivotal frame
“and cutting element about the pivotal axis of
said pivotal frame comprising a pinion hav-

ing operative connection with said arcuate

rack and a vertical shaft driven by said motor
and having driving connection with saic

pinion. -

7. In combination W-if.h"_ a. ti*uckf_m(juhted
__ mining machine adapted to cut a kert at the

mine bottom or at various elevations with

- respect _thereto-, a base frame, a cutting ele-

- away from said overhanging forward por-

tion having a chain carrying cutter bar ex-
tending forwardly therefrom, a feeding
frame mounted on said base frame for move-

ment extending forwardly from said base

frame including a motor and cutting mecha-
~nism- forwardly of said motor including a
forward portion overhanging said base

frame, a cutter head movable towards and

ment in two converging slots in sald base

frame, and means for supporting said cutting

element on said feeding frame for pivotal

movement with respect thereto about a verti-

cal axis comprising a pivotal frame having

pivotal connection with said feeding frame.
8. In combination with a truck mounted

' mining machine adapted to cut a kerf at the
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mine bottom or at various elevations with re-
spect thereto, a base frame, a cutting element

extending forwardly from said base frame p
- including a motor and cutting mechanism
- forwardly of said motor including a forward

portion overhanging said base frame, a cut-

ter head movable towards and away from
- said overhanging forward portion having a-

chain carrying cutter bar extending forward-

1y therefrom, a feeding frame mounted on
‘said base frame for movement in two con-
verging slots in said base frame, and means
for supporting said cutting element on said

feeding frame for pivotal movement with

respect thereto about both a horizontal and
vertical axis comprising a pivotal frame hav-
~ing pivotal - connection ~with said- feeding

frame. e

9. In .combina.ﬁ‘on with 'a,_'.tr'ﬁd{' mounted

mining machine adapted to cut a kerf at the

mine bottom or at various elevations with
‘respect thereto, a base frame, a cutting ele-
ment extending forwardly from said base

frame including a motor and cutting mecha-

nism forwardly of said motor includ-

ing a forward portion overhanging said base
frame, a cutter head -movable towards and
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away from said overhanging forward por-

tion having a chain carrying cutter bar ex-

tending  forwardly therefrom,  a feeding
frame mounted on said base frame for move-

ment in two converging slots in said base

frame, a trunnion support for said cutting
element extending forwardly of said feeding
frame for supporting said cutting element
for pivotal movement with respect to said
feeding frame about a transverse axis, and

<

means for supporting said trunnion support. -

and cutting element on said feeding frame

for pivotal movement with respect thereto

about a vertical axis comprising a pivotal
frame supported on said feeding frame and €

having pivotal connection therewith.

10. In combination with a truck mounted

mining machine adapted to cut a kerf at the
mine bottom or at various elevations with
‘respect thereto, a base frame, a cutting ele-
‘ment extending forward '

ly from said base

frame including a moctor and cutting mecha-
nism forwardly of said moter including a

forward portion overhanging said base
frame, a cutter head -movable towards and
“away from said overhanging forward por-

tion having a chain carrying cutter bar ex-

tending forwardly theretrom, a feeding

frame mounted on said base frame for move-
ment in two converging slots in said base ¥

frame, a trunnion support for said cutting
element extending forwardly of said feeding
frame for supporting said cutting element
for pivotal movement with respect to said

feeding frame about a transverse axis, and

means for supporting said trunnion support
and cutting element on said feeding frame
for pivotal movement with respect thereto

about a vertical axis adjacent the forward
end of said feeding frame comprising a 197
ivotal frame supported on said feeding
frame and having pivotal connection there- -
~ 11. In combination with a truck mounted

mining machine adapted to cut a kerf at the
mine bottom or at various elevations with

respect thereto, a base frame, a cutting ele-
ment extending forwardly from said base
rame including a motor and cutting mecha-

nism forwardly of said motor mcluding a
forward portion overhanging said - base
frame, a cutter head movable towards and
away from said overhanging forward por-
tion having a chain carrying cutter bar ex-
tending  forwardly the |
frame mounted on said base frame for move-.
“ment in two converging slots in said base
frame, a trunnion support for said cutting -
element extending forwardly of said feeding

. SN - _1{3 L _:
ererrom, - a igeding

frame for supporting said cutting element ‘=
for pivotal movement with respect to said
feeding frame about a transverse axis, and.
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means for supporting said trunnion support

and cutting element on said feeding frame -
for pivotal movement with respect thereto '
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'speot thereto, a base. freme,

8
i |

about a vertical axis COIIlpI‘lSlIlD’_ ‘a pl‘votel_

- frame supported on said feeding frame and
having pivotal connection therewith adjacent
‘the forward end of said feeding freme on

5 the long: itudinal center line thereof
12 In combination with a truck mouuted_

mining machine adapted to cut a kerf at the

mine. bottom or at various elevatlon:-_-, W1th-

respect thereto, a_base frame, a cutting-ele-
ment. eutendmcr forwardly from said base
frame 1nomdmo a motor and cutting mecha-

nism forwerdly of said motor moludmcr a

forward portion overhanging - said - base
frame, a cutter. head movable towards- and
% away from said overhengmo* forward por-

tion having a chain carrying cutter bar ex--

tending. forwardly - therefrom a feeding
frame mounted on said base freme for move-
ment in two converging. slots in said base
frame, a pivotal frame supported on said
'feedmg frame and having pivotal movement
‘with respect thereto, means for supporting
said cutting element on said pivotal frame

for pwotfml movement with respect thereto

about a transverse axis comprising a trun-

| ‘nion: support at the forward end of said

pivotal frame and a yieldably supported ad-
justing screw at the rearward end of said

pivotal frame, and means driven by said cut-

= fing element moto;. for moving said pivotal

freme with respect to said feeding frame.
13. In combination W1th a truck mounted

mining machine adapted to cut a kerf at the

mine bottom or at various elevatlons with re-
cutting ele-

ment tendmﬂ' forwerdly from said base

frame 1ncludmo* a.motor and cutting mecha-
nism torwardly of said motor 1_nolud1uo* a .
fOI‘WuI‘d portion overhanging said base

{rame, a. cutter head movable towards and
away from said overhanging forward por-
tion having a chain carrying cutter bar ex-
tending forweroly therefrom, a feeding

frame mounted on said base frame for move-

ment in two converging slots in said base

frame, a plvotal frame supported on said

feedmfr frame for pivotal movement with
1espect thereto about a vertical axis adja-

cent the. forward end of said feeding frame,
4% means for supporting said cutting element on
pwotal movement
horizontal axis

comprising a trunnion support extending o
moveble towards and away from said over-

‘hanging forward portlon ‘having a chain
‘carrying cutter bar extending forwerdly[

said pivotal frame for
W1th leepeet the1 eto about 2

forwar dly of said pivotal frame and a Vleld-
ably supported adjusting screw at the rear-
~ward end of said pivotal freme, and means
driven by said motor for moving said. pwotel
fra:me with respect to said feedmcr frame.

14. In combination with a truck mounted

¢ mining machine adapted to cut a kerf at the

mine bottom or at various elevations with

respect thereto, a base frame, a cutting: ele-
ment eztendmﬁ forwardly from ::ud base

| frame moludmﬂ a. motor and cutting mecha-
€5 mem forwerdly of sald motor mcludmo' a

forward portlon overhancrmﬂ- - seld base”
frame, a cutter head moveble towards and -

'eway from said overhanging forward por-
tion having a chain carrying cutter bar-ex--
-teudmg forwardly therefrom in- fixed rela-
tion with respect thereto, a feeding: frame

e
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mounted on said base. freme for. annular

‘movement in two converging slots in- said
_.baee frame, and means for supporting said
cutting element on said feeding frame for

pivetal movement with respect thereto about

a vertical axis comprising a pivotal. fra,me -

supported on said feeding frame and having

‘pivotal connection with eald feedmg fname

adjacent the forward end thereof. -
- 15. In combination with a truck mounted

mining machine adapted to cut a kerf at the

mine: bottom or at various elevations with.re-

spect thereto, a base frame having a motor
‘thereon, a cutting element extendmg for-
~wardly. from said base frame including a
motor and cutting mechanism. forwardly of T
said motor including a forward. portion-over-
haneing said base fmme, a cutter head mov-
“able towards and away from Sald overhang-j
‘ing forward portion having a. chain. carry-
ing cutter bar extending forwardly there- -
from ‘means for driving eald cutting mech- -
‘anism and:cutter chain from the forward end
“of said motor, a feeding frame mounted on
- said base. freme for movement in two con-

verging slots in said base frame, means
driven by said first mentioned motor for

moving said feeding frame in said: couverg-ﬁ :

ing slots, ‘means for supportmg seld euttmg' 109 K

.....

tloel axis. COHlpI‘lSlIlO' a pwotul freme sup-. o

ported on said feeding frame and having
pivetal connection w1th said, feeding frame
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about. an axis ad]aoent the forward end

thereof and means driven from the 1‘earwerd
end of said second mentioned motor for mov-

ing said pivotal frame about said axis. | .
-~ 16. In combination with a truck mounted

mining machine adapted to cut a kerf at
the mine . bottom or at various. elevatlonsj_._: -

~with respect thereto, a base frame having a
motor thereon, a. euttmfr element extending -
-forwerdly from said beee frame 1nolud1n
a motor and cutting mechanism forwerdly'
of said motor including a forward portion

overhanging said base fra,me, a cutter head

therefrom means for driving said. cutting
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_-meohamem and - cutter chain from: the for-
ward. end of said motor, a feedlnﬂ* frame
mounted on said base freme for movement’_-_
in two converging slots in said base frame, -

means driven by said first mentioned motor -

for moving said feeding frame in said con-

verging slots, a pivotal frame supported on
seld feedmo* freme for pwotel movement |
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| Wltll reepec.t thereto about a -’ifei‘tica.l axis ad-

trunnion support extending forwardly of
said pivotal frame, and means driven from

10
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-f.'_-warclly from said base frame including a
motor and cutting mechanism forwardly of

90

jacent the. forward end of said feeding

frame, means for supporting said cutting
element on said pivotal frame for pivotal
movement with respect thereto comprising a

the rearward end of gaid motor for moving

sald pivotal frame Wlth respect to said feed- |

ing frame.
17. In combmatlon with a truck mounted

mining machine adapted to cut a kerf at the

mine bettom or at various elevations with re-

spect thereto, a base frame having a motor

thereon, a cutting element extending for-

said motor meludmg a - forward portion
overhanging said base frame, a cutter head
movable towards and away from said over-

‘hanging forward portlon having a chain

~carrylng cutter bar extending forwerdly

therefrom, means for driving said cutting

meehamsm

forward end  feed-

of said motor,

~ing frame mounted on said base freme

- 30

for movement in two convergmg slots 1n-
said base frame, means driven by
mentioned metor for moving sa1d feeding
frame In said converging slots a, pwotal:
frame supported on said feedmﬂ* frame for

~ pivotal movement with respect thereto about

S 4D

a vertical axis adjacent the forward end of
said feeding frame, means for supporting

sald cutting element on said pivotal frame

for pwotal movement with respect thereto
about a horizontal axis comprising a trun-

~_ nion support extending forwardly of said
pivotal frame and a y1eldably supported ad-

justing screw at the rearward end of said
pivotal frame, and means driven by the rear-
ward end of said motor for moving said piv-

otal frame about its axis of pwota,l connec-
‘tion to said feeding frame in all positions of
" adjustment of said cutting element with re-

'_spect to sald pwotal frame.

en’
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- ward end of said motor, a feeding frame
mounted on said base fmme for movement
in two converging slots in said base frame,
means driven by said first mentioned motor

. In combination with a truck mounted

' mmmo* machine-adapted to cut a kerf at the

mine bottom or at various elevations with

respect thereto, a base frame having a mo-
tor thereon, a cutting element extendmg for-

wardly frem said base frame including a

motor and cutting mechanism forwardly

of said motor mcluclmo* a forward portion s

overhanging said base frame, a cutter head
movable towards and away from said over-
hanging forward portion having a chain

carrying cutter bar extending. forwardly

therefrom means for driving said cutting

meehamsm and cutter chain from the for-

for mMoving sald feedmﬂ frame in said con-

and cutter eham frem the

said first

forward portion having a

1,008,179

verging slots, a pivotal ifra'me ;supported on

said feedmn' frame for pivotal movement

with respect “thereto about a vertical axis ad-
jacent the forward end of said feeding frame,

means for supporting said cutting element on

-said - pivotal frame for pivotal movement
with respect thereto about a horizontal axis

comprising a trunnion support extending

forwa,rdly of said pivotal frame and a yield-
ably supported adjusting screw at the rear-
ward end of said pivotal frame, and means

driven by the rearward end of said motor for

moving said pivotal frame about its axis
of pwotal connection to said feeding frame

in all positions of adjustment of saml cut-

ting element with respect to said plvota,l

frame comprising a pinion journaled in said
pivotal frame meshing with an arcuate rack
on-sald feeding frame.

19. In eombma,tmn with a truck mounted_
mining machine ad‘tpted to cut a kerf at the
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mine bettem or at various elevatmns with

lespect thereto, a base frame having a motor

thereon, a cuttmg element extending for- 00
tor and cutting mechanism forwardly of said

motor including a forward portion overhang-
‘ing said base frame a cutter head movable

wardly from said base frame meludmg 8 Mo-

towards and away frem said overhangmg

~ chain carrying -

95

cutter bar extending ferwal dly therefrom,
mefwe for driving said cutting mecha,msm“ '

and cutter chain from the forward end of

said motor, a feeding freme mounted on said
base fmme tor movemﬂnt in two convergmgi

100

slots in said base frame, means driven by

caid first mentioned motor for moving said
feeding frame in said converging slots, a piv-

otal frame supported on said feeding frame

for pivotal movement with respect thereto

about a vertical axis adjacent the forward

105

end of said fecdmo frame, means for support-
ing said cuttmn'_ element on said pivotal

frame for pwetal movement with respect
thereto about a horizontal axis comprising a
trunnion support extending forwardly of
salid prOtELl frame and a yieldably supported

ward end of said motor for moving said piv-
otal frame about its axis of pivotal connec-
tion to said feeding frame in all positions of

- 110

adjusting screw at the rearward end of said

pivotal frame and means driven by the rear- :1'_15_.

ad] ustment of said cutting element with re- -

spect to said pivotal frame comprising a -_1-20

ing with an arcuate rack on said feeding
fra ame, and a vertical shaft driven from said

pinion journaled in said moving frame mesh-

motor and having a relatively loose driving
connection with said pinion so as to be a,ngu-

larly movable with respect thereto.

20. In combination with a trucl{ mounted

‘mining machine adapted to cut a kerf at the
mine bottom or at various elevations Wlth._.
‘respect thereto, a base frame having a motor

thereon a cuttmﬂ element e*xtendmg fer-
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‘wardly from said base frame including a Xkerf ifi the ihifid wall adjacent the mine bot-
motor and cutting mechanism forwardly of tomt i front of said base frame.
-sa1d motor including a forward portion over- .24, 11 combination with ‘a mining ma-
~ hanging said base frame, a cutter head mov- chifie, & basé frame, a feeding frame mount-
5 able towards and away from said overhang- -ed thereon for movernent in two converging "o
- ing forward portion having a chain carrying siots, & pivotal fraime moutited on said feed- =~
cutter bar extending forwardly therefrom, iiig fraftre fo¥ pivotal movement with te-
~Ineans for driving said cutting mechanism spect thereto about a vertical axis and & cut:
and cutter chain from the forward end of said ting elemeiit  trufinionsd on *sdid pivotal =

10 motor, a feeding'fmme.moun_te_d on said base Iraihe having a depending cutter bar extend: i

SRR

~frame for movement in two converging slots g forwardly therefrom for ciitting a kert
1n said base frame, means driven by said first in the miine wall adjacent the imineé bottom.
mentioned motor for moving said teeding  ¥9: 1h combinationi with 4 track mounted
_ -ITrame 1n sald converging slots, a pivotal minihg ‘Ihacliide, 4 bage: frame, a feeding
1 frame supported on said feeding frame for frame moutited theigon for movemerit in two 80

pivotal movement with respect thereto about converging slots, and "a projecting cutting
a vertical axis adjacent the forward end of elentent mounted on saxd £i '-_ediﬁg;?mmej-in:} ,_
sald feeding frame, means for supporting  cluding a depending c¢utter bar extending

said cutting element on said pivotal frame forwardly therefrom for cutting a keérf in

26 for pivotal movement with respect thereto the mine wall in front of and to each side g5

about a horizontal axis comprising a trun- ox the mine track. - - S
nion support extending forwardly of said 26. In combination with 4 track mounted .
pivotal frame and a yieldably supported ad- mining machine, & base frame, a feeding
justing screw at the rearward end of said frame mounted thereon for movement in two =
25 pivotal frame, and means driven by the rear- converging slots, a pivotal frame mounted. g -
- ward end of said motor for moving said piv- on said feeding frame for pivotal movement
otal frame about its axis of pivotal connec- Wwith respect thereto about a vertical axis,
tion to said feeding frame in all positions of and a projecting cutting element mounted
adjustment of said cutting element with re- on said pivotal frame for cutting a -hori-

30 spect to said pivotal frame comprising a pin- zontal kerf in the mine wall. = @B
~1on journaled in said pivotal frame meshing 27, In combination with a track mounted -
with an arcuate rack on said feeding frame, mining machine, a base frame, a feeding
a vertical shait having a relatively loose driv- frame mounted thereon for movement in

ing connectlon with said pinion so as to be two converging slots, a pivotal frame mount-
~angularly movable with respect thereto and ed on said feeding frame for pivotal move- 100
means ior selectively connecting said shaft ment with respect thereto about a vertical
- with said motor. = = - axis and a cutting element trunnioned on
21. In combination with a mining ma- said pivotal frame having a cutter bar ex-
chine, a base frame, a feeding frame mount- tending forwardly therefrom for cutting a~ -
ed thereon for movement in a plurality of horizontal kerf in the mine wall. .
converging slots, a pivotal frame mounted  28. In combination with a track mounted =
on said feeding frame for pivotal movement mining machine, a base frame, a feeding
with respect thereto about a vertical axis, frame mounted thereon for movement in two
and a projecting cutting element mounted converging slots, a pivotal frame mounted S
> on said pivotal frame for cutting a hori- on said feeding frame for pivotal movement i
zontal kerf in the mine wall. = with respect thereto about a vertical axis,
22. In combination with a mining ma- and a cutting element mounted on said piv-
chine, a base frame, a feeding frame mount- otal frame having a chain carrying cutter
ed thereon for movement in two converging bar extending forwardly therefrom for cut-
°7 slots, a pivotal frame mounted on said feed- ting a generally straight kerf 1n the mine 1:5
Ing frame for pivotal movement with re- wall.
spect thereto about a vertical axis, and a cut-  29. In combination with a frack mounted
ting element trunnioned on said pivotal DUNING machine, a base '__framel,_-la,____ feeding
_ frame having a cutter bar extending for- frame mounted thereon for movement in two
%% wardly therefrom for cutting a horizontal
- kerf in the mine wall. e
~23. In combination with a mining ma-
chine, a base frame, a feeding frame mount-

S
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on said feeding frame for pivotal movement
with respect thereto about a vertical axis,
ar‘% ?cuttinhg elementl}‘rlmuntedon said piv-
_ . _ S . otal Trame having a chain carrying cutter =
ed thereon for movement in two converging p.." o tondine forwardly therefrom For cot. tos
slots, a pivotal frame mounted on said feed- ¢in, 4 generally straight kerf in the mine =
~ing frame for pivotal movement with re- wall adjacent the mine bottom. .
spect thereto about a vertical axis,and a pro- 30, In combination with a track mounted
jecting cuttl_ng_elemgnt_:_motlntecl on said piv- mining machine, a base ,'fr.ame;_z:a,f__ feeding
¢5 otal frame fqr cutting a generally straight frame mounted thereon for movement in two 1:

€L
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I .

¥,

~converging slots, a pivotal frame mounted o
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.cqmrergilig,_;slots,ﬁ a pivotal frame mounted o
on said feeding frame for pivotal movement

with respect thereto about a vertical axis
and a cutting element trunnioned on said
pivotal frame having a depending cutter bar

extending forwardly therefrom for cutting o

a kerf in the mine wall adjacent the mine

bottom. B
- 31. In combination with a track mounted
mining machine, a base frame, a feeding
frame mounted thereon for movement in two

- converging slots, a pivotal frame mounted

~on said feeding frame for pivotal movement

with respect thereto about a vertical axis,
and a cutting element mounted on said piv-
otal frame having a chain carrying cutter

~ bar depending therefrom and extending for-

20
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wardly therefrom for cutting a generally '
‘straight kerf in the mine wall adjacent the

mine bottom. _ - o
Signed at Chicago, in the county of Cook
and State of 1llinois. | S '
. ~ THOMAS E. PRAY.
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