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- To oIl whom it mayj concern: - N .| machine in connection with the pulling and

“Nosrz, 8 s T ,

- Be.1t known that I, Raveu E. _
citizen of the United States, residing at Chi--
cago, in the county of Cook and State of-
Illinols, have invented.certain new and use-
ful Improvements in, Mining-Machines, of'
which the following is s specification.
*: “This invention relates to machines used in.
-connection with mining, or the like, and- it
is particularly. applicable to that type-of
machines used for coal mining and com-
. monly known as chain machines on account
.. -of their bein%.pro,vided with chains carrying:
cutting bits for cutting channels or kérfs in
the. coal.

19

15

“sides of a room, they sre‘ysually known as
+ “long wall” machines, and. it 1s this type
20
* 'bodying the prineipal festures gfn’,iy invens
ston,, e o R e S
-~ The objects of this invention are to pi
~vide a simple, compact and efficiént maching
25: for cutting ‘coal and to combine with such
.. machine  novel means for-moving or han-
. dling the same, as for instance, when it is to'
be moved from -its ‘carrying, car or truck to-
the face of the coal and again returned to’
the car, and also for feeding or moving the
.- machine longitudmally. toward the.face of
* the coal to make an’initial or sumping cut
" and laterally along the face-of the coal when
- it “is- making the’ main cut, ‘to.withdraw.
85_the ‘cutter. bar. from: under’ the: coal
- . perform such othér movemeénts
" chine as may be degirable, -

.30

* .. ~Further advantages of my invention will"
... appear from the following description and.
. 49;:&1}'33 lfrom the accompanying drawings,-in’
s WRIBH— - e TS Ty e e T A
~ - Figurel is.a plan view" of &)é machine:
~.. .- proper,- parts: beéingproken .away ‘for con-
. “venienee in illustration ; Fig. 2 is a side view .
. #8: of ithe swme; Fig.:8 is a longitudindl sec-
" tion takepn substantjally on:the ling 3-8 of
. Fig-1; Fig. 3% is a vertical sectional view
" ‘showing the gears for driving the winding
-+, drum 58. Fig. 4is a detail 'lonl%'itudinalj"sep.‘.
- 30 tion-taken on the litie 44 of Fig. 1; Fig: ¢
" is an end view of someof the parts shown in
: Fig. 4; Figs. 6 and 7 are details 6f one of the-
~ gude sheaves or pulleys; and Figs. 8:to 16,
. inclusive, are diagrammatical views shawin
55 the method of operation: of myv improve

-guiding ropes or cables.

i+ As illustrated in thése drawings, 17 rep-;

resents a substantial frame’ or housing for
-the main operatiye parts of the mining ma-
‘chine, this frame being adapted to be slid
~+-along on the ground or floor of the mine in’
-order to move it:from its temporary carry-
“ing truck to the face of the coal and also
"when making the cut. At about the center
|- of the frame or housing 17 is mounted a mo-
-tor 18 which is provided, at the lower end
‘of its driving shaft 19, with a: pinion 20.
. This ‘pinion engages with a gear 21 rigidly

60 -

65

coal. 'When 'such -machines are con:.
structed so.as to, undercut the coal along &
* considerable distance, for instance, along the

of machine which. I have illustrated-as-em-

. mounted on a sleeve 22. which in. turn.is
| Toosely mounted on a’stub-shaft 23 having
suitable bearings.in the frame 17. The gear
1:21 is provided with a removable plug or en-
- gaging piece 24 which is adapted to engage
-with an upwardly projecting arm_ 25 on a 75

70

the sprocket wheel 26 which in turn drives
‘the -shaft 28. This sprocket wheel also ¢
-drives the cutter chiain 27 which is mounted -

.ferred manner, this guide being
L curely to the frame 17. - =~

t¢ ln§1t with an électric current.
e

integral therewifh, ‘which

- roller or sheave 35 is mounted on an arm 36

‘sgrocket 26 which is rigidly mounted on the.

shaft 28; the arrangement being such that
when the plug 24 is in position, 1t will drive

on g chain guide 28 in any ordinary or pre-
fastened se-

The driving apparatus thus far described 85
mpletes the means for operating thé coal
cutting mechanism, it being understood, of
urse, that'a motor is provided with a suit--
le controller and connections. for supply- ;90 ;
n:erder to move the machihe'as a whole,

| 'have’provided certajn cahlejor rope wind- -

ing apd- guiding devices which will now be
described.. Lhe sleeve 22 is provided at its® .
upper end with-a pinion 29, preferably mﬁd&. 9%
\ méshes with a ™.
géar 30 mounted on the lower end of a'shaft:

:31 which. extends up.through the frame or
‘hausing 17 and carries at ifs top a capstan

or! windlass 32. - A guideroller 33 is also 100

-mounted on the top of the Framé 17 adjacent
-to the windlass 32, and T have also provided

a snubbing post. 34 dlso securely mounted on
this ‘end of the frame. A second . guide 165

at one corner of the frame, as indicated"in

| Figs. 't dnd 2, so that it may be swung to
_different positions.  The motor pinion 20
“also éngages with a gear 87 securely mount-

“&d on-a shaft 88 in the-inner or opposite énd-110



of the frame, this shaft being provided with
a worm 89 which engages with a worm gear
40.0n a horizontal shaft 41 best seen in Figs.
4 and 5. A gear 42 is loosely mounted,on
-5 the shaft 41 and is adapted to be driven

thereby through the medium of a clutch. |

The clutch illustrated comprises a collar 43
securely mounted on the shaft 41, this collar.
bearing a longitudinally movable sleeve 44
. 10 carrying one or more pairs of rollers 45

" which engage with slots in the end of said
sleeve, one of the rollers of each pair also
being adapted toengage with slots 46 in the
hub of the gear 42 when the clutch is in op-

15 -erative position.

. Inorder to move the sleeve 44, T have pro-
vided a shifter yoke 47 which 1s moved by
means of short crank arms 48 mounted on a
shaft 49, which shaft is turned by means of

20 .a lever 50, the arrangement being such that
when the lever 50 is moved in one. direction,

"1t will throw the rollers so that they will-

engage the gear 42 and turn the same with
“the shaft, and when thrown in the opposite-
25 direction, the rollers will be moved back into
‘the slots in the sleeve 43, leaving the gear
" free. ‘The gear 42 meshes with a gear.51

loosely mounted on a shaft 52 which has its"

supports in the frame 17, this shaft being
'30 securely keyed in its supports so that it does
~Rot turn. A combined disk and supporting
member 53 is securely mounted on thé shaft
52 and is provided with one or more studs
- 54 upon which are loosely mounted pinions
86 55 which &ngage with the teeth of a pinion
56.on the hub of the .gear 51 and also with
the teeth of an internal gear 57 in the pro-
jecting end of a winch or winding drum 58.
This winding drum is mounted at one end
40 on an inwardly projecting hub from the
frame, and at the other end, on the support-
ing member 53, and is free to turn thereon.
.~ It will be noted from this arrangement that
" . 'when the gear 51 is turned, the pinion 56 on
45 the hub thereof will turn the small gears 55
which in turn will drive the drum 58
through .the internal gear 57. A cable or
rope 59 has one end secured tothe drv n 58,
and its outer or free end is guided by mesns
50 of a sheave or pulley 60. This sheave is
mounted as shown in Figs. 6 and 7, so that it
may be turned to stand in a vertical plane,
or may be turned either to the right or left
in a substantially horizontal plane, depenl-

55 ing ugon the direction in WE

59 is di '

ing a holld‘%\t.runnion- 62 at one end which
engages with a bearing on the side of the
60 frame 17 and is held at its opposité end by
‘means of an inwardly projecting lug 63
which engages with the open end of the

block 61, this open end being curved to ai-

~ low for the turnvof the block. The inner end
8u @ the ftame 17 is also provided with a.

ich the cable
irected. - For this purpose, the sheave
or pulley 60 is supported in a block 61 hav- |

1,019,722

guide sheave 64 carried by an arm 65 piv-
otally mounted at 66 on the opposite corner
of the frame, the arm being free to swing
to allow the sheave to move to different po-
sitions, as indicated. ‘ :

When machines of this general character
are to be moved for a considerable distance *
in a mine, they are usually placed on trucks,

70

“for instance, such as indicated at 67 in Figs.

8 and 16. When the truck, with the ma-
chine thereon, has been brought into the
room, as indicated in Fig. 8, to approxi-

75

‘mately the end" of the railway track, the

truck is blocked or held in position, and the
machine must then be moved from the truck
to the face of the coal. These machines are
comparatively heavy, and in order to thus
move. the machine from the truck to the .

80

“face .of the coal, a stake, or other means for -

attachment of a rope, is placed adjacent to
the wall and preferably in the corner of the
room, as indicated at 68. One end of a rope

85

69 is fastened to this stake and is then

passed around the guide roller 33 and around
the windlass 32, and its free end is then

9¢
drawn tight by the operator, which causes

“the portion between the stake and the ma- -

chine to be tightened and gradually moves
the machine forward until the cutter frame
is in position for operation. . While this
method of ‘moving the machine forward
might suffice to drive the cutting portion

95

against the coal with sufficient force to.en- -

able the forward or initial cut to be_made,
I prefer to use a different method for feed-
ing the machine forward for making. this
cut. One such method is indicated in Fig:
9, in which the cable 59, which is preferably
made of steel rope, is rove around thé sheave
60 and then around the sheave 64 and fas- 195
tened {o:the stake 68, Then, as the drum -
58 is turned, this will exert a powerful pull -
on the cable and thereby forcibly direct the
cuttin%lmechanism against the coal. I con-.
sider this particular arrangement for mak-
ing the initial or sumping cut as one of the
important features of this invention inas-
much as it provides means whereby such
initial cut may usually be made without the’
use of any jacks, guide shoes, or other addi-:
tional parapherna%ia. It will-be néted: that,.
with the machine arranged in this manner,

106

110

115

the tendghqy of the cutting bits, which are -

driven in the direction indicated by . the

pointing of the bits in Fig. 1, is to move 120
the inwardly extending end of the cutter

tar or chain guide toward the right of a
persort facing in the direction -the ma-
chine is_moved, as indicatéd in Fig. 9, or
toward the jaci( 68. - By having the drag 125
or pulling cable 39 passing in along; the
right-hand side of the cutter bar or chain
guide and fastened to the 'stake or jack at
that side, this tendency of throwing the
machinte out of alinement is largelv over- 139
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come, and the operator-ean, in most in-

- stances,.by properly placing the jack and

10

“positioning the machine at the commence-
‘ment of the cut,:make this initial eut with-
“out the use of any auxiliary guiding means
whatever, such as guide ropes, jacks, or the
e. On account of. this he is enabled to-

like.
operate the machine with great rapidity and

* with little or no loss of time in making the

initial cut preparatory for the main cutting

operation along thewall. -Insome instances, |

' as where the coal or material to.be cut is

usually hard, T may combine the use of both

". the cdble and. the rope, for instance as indi-

15

cated in Fig: 10. In this instancez- there is

-also a further slight modification in that a

. sheave 70 is secured to. the stake or holder

. 25

30

68, or otherwiseé held -adjacent to the face
of ‘the coal, and the rope 69 has one.end

i

attached to the block of this sheave. The-

rope is then rove around the sheave 64, then
around the sheave 70 and. back around the

guide. roller 33 to the capstan or windlass.

32. The cable 59 passes directly from' the
sheave 60 to a second stake or fastening de-
vice 71. By means of this arrangement,

~whep the drum 58 is turned and the rope

69:1s tightened-so that it will be drawn in

“by the capstan or windlass, they will beth

act to move the machine forward so that its

- cutting mechanism will be forced into and.

.under the coal to make the initial .cut.-

"'~ 'When the frame carrying the cutter‘cha‘ih
* 'has moved in its full length under the coal,

35.

the machine is then moved laterally to make

- ‘the cut along the face of the room. When
this cut is. to be made, a stake or fastening.

.. 40

device T2 is placed at some distance ahead.

- of the machine, adjacent to the face which

is being cut and preferably at the opposite
corner of the room. The end of the cable
59-1s then secured to this stake and the drum
58 turned, which winds up-the cable, there-

by drawing the machine forward to make:

15

50

60

134

the desired cut. :

. .- In order to guide the machine as it moveé

forward, the rope 69.is wound around . the
snubbing post 34 and the.free.end held by

- the operator, so that by drawing on the same

it will be tightened around. the post, there-
by tending to hinder or stop:the forward
movement of the outer end of the frame, and
by the proper manipulation of this rope, to-

gether with the control of the winding drum:
58, the operator is enabled to carefully guide.

the machine along.the face of the room and
to keep the cutting portion at its full depth
under the caal which is being undercut. The
operator by holding the free end of the rope
and paying it to the snubbing post has‘the
machine under constant control at all times

and is readily appriged of any updué:ob- |

struction to the cutting devices and any
consequent wndye '
the machine, and may instantly relieve

strain  placed upom

the machine by -loosening the tension

on the free end of the rope. . By means
of this arrangement it will be seeri that

‘the snubbing post slides along the rope

and is in frictional engagement therewith..
While such a post forms a preferred means
for producing a sliding friction on the ropé

yet il will be apparent that some other form

of - device ‘might be used in placethereof.
The result which is desired being to put a
sufficient - friction -directly on. the' rope: so
that it will retard the outer end of the ma-

“chine.  In some. instances it may become

necessary or desirable to withdraw the cut-
ter bar from under the coal after the ma-

chine has proceeded for some distance along-

the face of thé room. In order to do.this,
the cable 59 may be slightly loosened and
then passed around the guide sheave 35, as

‘indicated in Fig. 12, the rope 69 being free
“from the snubbing poest, and the drum 58

then turned. This will cause the frame to

.be swung around ias indicated, thereby. ex-

posing the principal portion ef the cutter
chain and. its supporting frame. Another

.method of doing this is indicated in Fig. 13,

in which the rope 69 is removed from the

75 -
80

90

stake 68 and its end brought forward and -

secured to a stake or support 73 in front of -

the machine and.its free end then wound
around the capstan 32 so that by tightening
the free end it will c¢ause the cutér part of
the frame to be swung around as indicated,

‘the drum 58 in the meantime remaining sta-
-tiongry. 'When the machine is to be swung

back intd cutting position, this may be ac-

95

100 -

complished as indicated in Fig. 14 by imejns

of the rope 69 which 'in this case is wound

around the capstan so that the cuferiend of -
‘the frame may be drawn back as indicated.

Aftertlle cut has been completed, the ma-
chine
for instanceé as'indicated in Fig. 16.

‘While these diagrammatic views illustrate
various ways of operating the machine by
means of one or both of t%e,

105

¥ be swung around and drawn back
onto the truck 67 by means of the rope 69,

110

ropes, it is ob-

vious that- the TOpes may be -arranged in - 8
other ways, if desired, in order to move or

control the machine, and such illustrations

115, -

are merely intended to indicate in a general

way the method of operation of ‘my inven-
made 'in ¢ 3 |
the general construction without departing

from the spirit of this invention, and there-

fore I do not wish to be limited to the exact

arrapgements ‘or ~ details shown and- de-.

scribed 5 ‘but

 What ¥ claim and desire to secure by Let-
_ters Patent is: -

1. In a mining maé:hine, the combinaYion
of a frame, a cutter bar projecting from. one
end of said frame, a winding drum mount-
ed in said frame adjacent to said cutter bar,

' tion. , It i§ al=o obvious that changes may be
%ie""arran'ge'ment of the parts and in

120

125
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a cable engaging with sald drum and adapt—

ed to be used for pulling said machine when

the drum is turned, a capstan mounted at
the opposite end of said frame, a rope adapt-

“ed to be engaged by said capstan for ullmg
‘said machine, means frr turning salg

drum
-and means for turning said capstan. -
2. In a mining machine, the combination

of a frame, a cuttmg device at one end of

said frame, a winding drum mounted on said
frame adjdcent to the end carrying the cut-

ting device, a cable engaging with said drum-

and adapted to be used for drawing the ma-
chine when the drum- is turned, guide
sheaves mounted on said frame for guiding
said cable, a capstan mounted on the outer
end of sald frame, a rope for engagement
with said capstan and adapted to move said
machine when one end thereof is fixed and

the other end drawn so that it will engage -

closely with the capstan, guide sheaves, for
said rope mounted on said frame, means “for

turning said winding drum. and means for
-| from said' shaft carrying one or more idler

turmng said capstan

3. In a machine of the character -de- }

scribed, the -combination with the frame
thereof, of means for applying power to

the end of the frame adjacent to the cutting.|.

apparatus for -feeding the machine for-
ward, a guide rope having one end an-
chored behind the machine, and a snubbing
post on the outer end of the frame, adapted
to be engaged by said rope for controlling

.the movement of the machine.

4, A coal mining machine having a feed-

-ing mechanism for feeding the machine for-

ward “along the face of the wall, consisting
ina forwardlv projecting feeding cable and

rheans on said machine for winding up said |. »
-of means adapted to exert a pull on the ma-

cable, and a controlling device comprising a
guide rope having one s end. fixed at a point
behind the machine and a snubbing pest on
the outer end of said -machine, with which

said rope. is'adapted to engage, the arrange-
ment beinlg such that the operator may hold
the free end of the rope after it has been

passed around the snubbing post while keep-
1ng adjacent to the machine.
..In a mining machine, the combination

of a frame, a chain support extending from-
~one end of said -frame, a motor.mounted in

_said frame, a cutter chain endavlng with

55

60

said support and driven by said motor, a

winding drum mounted between said motor .
and the end of the frame carrying said

chain support, gears for driving said drum
from said motor, a clutch conm;/ted with said
gears for controlhng the movement of said
drum,a cable engaging with said drum, means
for holding the outer end of said cable so

Tape, whereby.

1,019,7233

that the machme W111 move when the drum is
turned, a capstan mounted on the opposite

‘end of said frame from said drum, gears for
‘driving. said capstan from said. motor, a

rope, means for securing ore end of said
‘when it is passed around the
capstan and tile free end drawn tight, the
machine will be moved, and guide. sheaves

‘or rollers for said cable and rope. .

~6. In a mining machine, the combmatlon
of a’slidable frame or housing, an electric

-moter having a vertical shaft mounted cen-

trally in said housing, a pinion on said shaft,
a gear engaging with said pinion, a vertical

- shaft driven by said gear, a worm on said
‘shaft, a worm gear engaging with said
_worm," a horizontal shaft driven by -said
- worm gear, a second gear loosely mounted on

said last-named shaft, a clutch for driving
said gear from said shaft a_gear -loosely
mounted cn a horizontal shaft and engag-
ing with said last-named gear, a pinion on
the hub of said last-named gear, a support

gears engaging with said pinion, and a
winding drum having an internal gear en-
gaging with said idler gears. .

7. The combination of a frame, a cutting
apparatus carried thereby, a winding reel on
the inner end of the frame, a cable on said
reel for propelling the machine when it is in
operation; adapted to be fastened to a sta-
tionary -holder in advance thereof, a guide
rope secured at one end -to a statlonary
holder in the rear of the machine and means

_cn the machine to be frictionally and slid-
-ably engaged.by the rope for retarding the

cuter end. of the machine.
8. In a mining machine, the combination

chine adjacent to the wall for moving the

.machine forward, a support in the rear of
the machine, a rope engaging with said sup-.

port, and means on the machine to be fric-
tionally and slidably engaged by the rope for
retarding the outer end of the machine the

65

70

80

85

90

95 .
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105

ameunt of such friction bemg undeér con- °

trel of the operator.

9. In a mining machine, the combination
of means adapted to exert a pull on the ma-
chine a} djacent. ta the wall for moving the
niachine forward, a rope having one end an-
machine and stationary means on thé'h4:
chine adapted to. be frlctionally and shd—
ably engaged by the rope.s - -

RALPI—I B NOBLE

Witnesses:

- M. W. MINTZ,
" R. ‘Wisrman.

0091@3 of 'chis patent may be obfained for five cents. each by addressinz the “ Oommissioner of Pateats,

) Washington, . ¢.”

110

‘chored for retardmg the outer end of the-- -

115



