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- To wll whomn it may concern:

Be it known that I, Cranres K. Davis, a

~citizen of the United . States, residing at

‘10

- provide a

156

Chicago, in the county of Cook and State
of 1llinois, have invented a certain new and
useful Impxovemeut in Mining-Machines, of
which the following is u specification.

This invention 1elate€ to mining machines

‘and has for its object to prowde a _new and

inproved device of this descmptmn

One of the objects of my invention is to
mining machine particularly
adapted to be used in making cuts at various
he1ghts as desired.

The invention is Jllustmt?d in thc accoms-

panymg drawings, wherein—

-Figures 1, 2, 3, 4, 5 uind 6 are; diagram-

m‘mc Views bh()WlI y th(, mining m‘whme in

' various positions
20

uring the opemtlon of
making the cut

Fig. 7 is, a side elevation withy a portion

broken a.wav showing one form of mining

25

30

 11-=-11 of Fig. 10;

85 -

40

- 45

1212 of Fig. 10;

device embodying the mvention;
Fig. 8is a plan view partly in cross sec-
tion of the mining machlne illustrated in

Fig. T

I<1g 9 is a rear view of. the mining ma-

~chine illustrated in Fig. 7;

Fig. 10 is a. sectional view ‘taken on line
10——10 of Fig. 7;.
Fig. 11 is a sectmnal view

taken‘ on line

‘Fig. 10 is a sechonal view taken on line

“Fig. 13 15 a sectlonal view taken on line

1%——13 of Fig. 10;
S Fig. 14-1s a sectional v1ew
14———14 of Fig. 11;

- Fig. 15 is'a sectlonal v1ew
1555 of Fig.8; -

Fig. 167is a sectxonal view

16—16 of Fig. 8;

- Fig. 17 isa sectlon(ﬂ view taken
17——17 of Fig. 163

Fig. 18 is.a sectlonal view taken

taken on line

taken on line
taken on line
on line

on line

- 18=18 of Fig. 16;

50

‘ Fig. 19 is. an enLuged view showing the,
~‘hinged joint in the supporting pieces for

the frame of the cutting element;

- Fig. 20 'is & view similar to° Flg 19 show-‘

m%the top of the support folded down.

- nected with a Cross shaft 5

" frame 1 is a beveled
provided with a hollow hub 14 contammg
.. the lugs 15, the hubs of the two gears being
“inc a,hnement
‘nects with a'beve

. shaft is operated, thé entire
“moved by the motor. Tl
;are n

ig. 21 is’ a vigw in part sectlon showmg' _thereof um sepe

the driving connection fr om t;he motor shaft
on the moving frame to the parts drlven by
said motor;:

Fig. 22 is a sectlonal v1ew tﬂken on line
2229 of Fl

Fig. 23 is a v1ew taken on llne 2323 of
Fig. 22.

]:'1g 24 is a sectional view taken on line
24—24 of Fig. 7.

Like numerals refer to like par ts through-
out the several figures.

As illustrated in the dr: awmg the machine
is made up of three general elements. com-
prising a base frame 1, a pivoted or rocking
frame 2 and a cutting element 3. - The base

_ frame 1 is preferably mounted upon wheels

which run upon a track: The rocking or
moving frame 2 is. mounted on the frame 1
and is arranged so that it inay be given
both angular and longitudinal movement as
the machine is making .its:cut. - The: ‘eutting
element is'movably ‘mounted upon supports
which ‘are attached to the rocking’ grame
The moving frame 2 carries a motor 4 which-.
is arranged so that it may be used to move

65

the entire device along the rails or for rock- -

ing the rocking frame. As herein shown,
the motor 4 is mounted upon:the rear end of
thé rocking frame and 1s operatively. con-
see Figs. 7 and

8). The shaft 5 is connected by Ppinion 6

- and gear 7 with a shaft 8 which carries a

beveled gear 9.  This beveled gear erigages

a beveled gear 10 (see Figs. 8 and 15), said

beveled gear having a hollow hub 11 which.
works in’'a bearing: on. the rockmg frame: .

‘This hollow” hub is provided -with the in-

wardly projecting lugs 12.  Located: below
the hub 11 and mounted upon the
gear 13. which is also

’{he beveled gear:13 ‘con- -
ed gedr 16-mounted on the

shaft 17 carried by the base frame. - The

- shaft 17 s operatively waninected with ‘the

wheels of the base frame by mieans of the-
chains or belts 18-and 18, so'that when said
“levive may be

10 ;ng 13

ormally -

86 -

100




10

gears 10 and 13 are connected together by a
removable connecting: giece or post 21, which
is provided at each end with grooveés for the
lugs 12 and 15 on the gear hubs. It will be
seen that when the connecting piece is

dropped into the hollow hubs it then c¢on-"

netts the gears 10 and 13 together and when
it is reimoved it disconnects them. The con-
necting device is provided with a handle 22
for controlling it. The shaft 8 is connected
by the gear 23* with the gear 23 mounted
upon the sleeve 25* rotatably mounted upon
the shaft 25. (See Figs. 8, 15, 21, 22 and

.923) The shaft 25 carries the worm 26

Py

20

meshing with the worm gear 27 carried by
the sleeve 28 on which is 'mounted the drum
29 to be used for winding the rope ar other
power transmitting device 30, adapted to be

“attached to a fixed part to move the cutter of

the machine intd*the coal in Inaking the first
part of its cut. Loosely mounted upon the
sleeve 25* is a gear 31 which meshes with the

- gear 32 on the shaft 34 having a worm 35

which engages a worm gear 36 connected
with the s%mft 37 mounted upon the moving
frame. This shaft is‘provi(ﬂd with a gear
88 which meshes with the teeth 39 of a rack

" or gear 40 fixéd to the base frame 1. Some

30

36

40

1

suitable means.is provided for controlling
these connections. -As herein shown there 1s
slidably mounted upoh the sleeve 25° a
clutch member 24 which is feathered to the
sleeve and which is controlled by the handle
924%, This clutch member is adapted to be
brought into engagement with an opposed

.clutch member 24* fastenced. to the shaft 25.

It will be seen that when the clutech members

-24 and 24° are brought into engagement, the

shaft 25 will be votated and when they are
moved out of engagement the shaft 25 will

be disconnected from the motor.  [There is
ilso slidably mounted upon. the sleeve 25° a

clutch member 33.. The end 838* of the gear

" 381 is formed as a cobperating clutch mem-

45

60

~handle 33°.

ber so that when the member 33 is slid along
the sleeve it will engage the clutch member
on the gear and cause sald gear to. be ro-
tated. This movement of the gear by means
of gear 32:causes the rotation of shaft 34.
The clutch member 33 is controlled by the
A movable .connccting device

41 ‘is connected with the rocking frame 2

and: the base frame 1. This counecting de-

" vice, as herein shown surrounds the shaft 37

86

- 80

-85

and has a sleeve 42 through’ which the shaft..
87 projects. - The moving frame 2-ag-herein -
shown is also provided with a slecve 43,
which acts as a bearing for the.sleeve 42.
The part 41 is also provided with a casing
44 in which the gear 88 is inclosed. The
connecting device 41 is piyotally connected
with the base frame at 45, the pivotal con-
nection being at the center of the gear or
curved rack 40," The connecting device 41

passes in the space 20 between the gears 10

-frame.

1,244,178

and 13 and is provided with an opening 46
adapted to register with the openings in the

hollow hubs of said gears when the moving

frame is in a predetermined position and in
the present case, this is when the moving
frame is in the.gentral position parallel
with the base frame.. When in this position
the post 21 can be inserted to connect the
two gears and will pass through the open-
ing 46. The clutch 33 has connected there-
with a part 47 (see Figs. 8, 9 and 15) ar-
ranged so that when the clutch is thrown,
to connect gear 38 with the motor, the part
47, which is located in space 20 will project
across the openings in the gears 10 and 13,
thereby preventing the post 21 from being
inserted and making it impossible to con-
nect the motor with the driving wheels of
the base frame, while the moving frame is
operatively connected with the motor. The
gear or curved rack 40 has its, middle por-

. tion depressed, that is, the part 40* contain-

ing the teeth, projects above the face of the
remaining portion and the connecting piece
41 is bent downwardly, as shown in Fig. 15
so that a portitn .‘}}kreofiis'contained within
the depressed portion of this gear.
moving frame 2 carries the cutting element
and has a pivotal or rocking connection with
the base frame. As heréin shown, the mov-
ing frame 2 is provided with:.a pivot 47¢
which has a sliding linotal connection with
the base frame 1. This pivot projects into
slots 48 and 49 in the base frame, the slots
having the guiding faces 50 and 51 which
are engaged%y the pivot. As herein shown,
the pivot is provided with a roller 52 which
engages these guiding faces. The slots 48
and 49 are under cut so as to form recesses
53 and 54 beneath the guiding faces 50 and
51. Connected with the pivet 47% is a re-
movable holding piece 55 which-slides nlong
these recesses, the edges of the pliate pro:
jecting beyond the guiding faces 50 and 51
and engaging the under faces 56 so as to pre-
vent the moving frame from being . lifted

“upwardly so as to disengage it fromn the base
Tt will be noted that tlie slots 48
and 49 start from the outer .edges of the .

base frame and meet near the middle thereof
and as the moving frame is rocked the pivot
47 passes along one slot, say for example,
the slot 48 going toward the center and is
then switched into the slot 49 and moved
away from the center. T provide a suitable
switching device for this purpose. As here-,
in shown, this switching device consists of
a switching cam or part 57 connceted with

.the moving frame back of the pivot 47* at

the
Att
there are rearwardly projecting cengaging
faces, 58 and 59. As.the pivot reaches this
central position, the further rocking move-
ment of the moving frame causes the switch-'

Eoint where the-slots 48 and 49 meet.

70

75

80

86

90

The -

95

100

105

110

'11_5

120

126

¢ inceting point of the converging slots -

13¢°




ing part 57 to engage one of these faces and

switches the pivot from one slot to the other.

. For example, if the pivot is moving along

. slot,.48 toward the center, when it reaches

.p the ter ‘where the two slots. meet, the

, --H,,SWitqh_m%,partﬁ"l' engages the face 58. At
]

. this point the moving frame has reached the.

. limit of its ‘backward movement and then
‘beging to move forward and the switching

10- part 57 engages the face 58 cduses the pivot
. 'to be moved to avoid the point 60 and pass
*inta the slot 49.. If the pivot is moved in the
. opposite direction, that is, is in slot 49 and

. is.moving toward the center, when it reaches
15 the center the switc‘hinﬁ part 57 enga%es the
" fage 59 and switchés the pivot into slot 48.

", The rear end of the machine moves in an op-
.. posite direction from the pivot itself as this
. pivot moves from side to side of the machine.
20 When the pivot for example, moves to the
-left -of the center.line the rear end of the

. machine moves to. the right of the center
line and vice versa, thereby insuring a
proper balance of the machine, In view of

25 the fact that the cut is made above;the base
frame, the cuttings therefrom fall into the

. slots 48 and 49 and some suitable means is

- .o, provided for cleaning out these slots. As
" herein.shown, a cleaner 61 is placed ahead
30 of .the pivot 47*. This cleaner has two pro-

- xjecting arms 62 as shown; the ends of which
... pass aipr;.g._t,he faces 50 and 51 (see Fig. 10).
" .The cleaner ig pivotally .mountedupon the
ivot 47%, and has connected witli it a part
3563 provided with lugs 64 adapted to engage
", .the pin 65 50.as to limit the movement of the
cleanier .(see Figs. 11. and 14). The cleaner
i8 provided with a projection 66, which is
engaged by a controlling device 67 mounted
Jupon.the:pin 68 which connects the plate 55
with the: rocking frame. This controlling
. . deyice, is provided with the projecting parts
“.; 89:and a8 the pivot passes from one of the
48 ‘or.49 to the other, one of these pro-
jecting fbrts engages the point 60 and causes
‘théscleaner to be moved so that it extends
direcfly:gcross the slot into which it is then

45

beirig moved; that is, to the position shown
i Fig::19." It will therefore be seen that as
50;the 47 iy transferred -from slot 48 to

lot: ¥ _ \
wautornatically- changed to extend across the
g lptlé,nd‘,.td"move'ahead of the pin so as to

‘terialsthwt may be therein.” . ~ . .- .
The. pivoted or moving. frame 2 is pro-
ided -with:-supports-upon which the‘cutting
2 3.is moyably moeunted so that said
lement.may be moved up and down.
] heréin ehown, there are two of ihese
”!‘EP?}i?ﬁng?piqces; one on.each side, the cut-

1,244,178

r-vice, versa, the cleaning device is

tie slot' of cuttings; dirt or other ma- .

ting element 3 being mournted between them. -
‘the.oonstruction shown, each supporting -
‘ sints. of the statienary upwardly .
g paitE T0 ‘which are fixed to the -

frame 2. Hinged to the projecting parts 70
are the hinged parts 71, the hinged parts 71
being connected together at the top hy the
picee T2. The parts 70 and 71 are provided
with rack teeth 73 on their inner faces, 70
which are engaged by pinions 74 mounted o
shafts 75 rotatably mounted upon the cut-
ting elemernit (see Iig. 8). Tt will be seen
that when the pinions 74 are rotated the cut-
ting element may be moved up wnd down 756
between its supports. The parts 71 are
hinged to the parts 70 in any desired man-
ner so that they may be folded downwardly
after the cutting element has been moved
below them so as to lessen the head room of
the entire machine and facilitate its move-
ment into and about the mine and into places
having low roofs or obstructions at the top.
In the construction shown o shaft 76 is
agsociated with each supporting devide at 85
the opposite sides of the cutiing element,
each shaft passing through lugs on the parts
70 and 71 (see Figs. 7, 19 and 20). Kach
shaft is provided with a handle 77 which -
has a spring lock 78 adapted to lock it to
the locking part 79 on one of the parts 71
(see I'ig. 7) above the points where the parts
71 engage the parts 70. Suitable interlock-
ing devices are provided to lock them in po-
sition. As shown in -Figs. 19 and 20 the 95
fixed parts 70 are provided with the projec-
tions 80, while the hinged parts 71 are pro-
vided with the projections 81. . When the
parts 70 and T1 are in. their operative posi-
tion in alineinent, these payts 80 and 81 in- 100
terlock is shown in Ifig. 19 and hold+the two
parts in proper rigid relation. When it is
desired to fold the parts 71 down, the shaft
76 is-rotated. This shaft is provided with
the eccentrics 82, one associated with each 108
piece T1.  'When the locking device 78 is then
disconnected from the Jocking device 79 and
the chaft rotated by handle 77, these eccen-

80

90

-trics move the parts 71 so as to disengage the -

interlocking parts 80 and 81 (see Fig. 19). 110
The part 71 may then be folded down so as

-t0 be parallelwith the part 70 as shown in

Fig. 20. When the parts 71 arc moved up

_in alinement with the parts 70 and the shaft -

is again moved. back to its initial position 116
shown in Figs. 7 and 19, the parts 80 and 81
are interlocked and the proper rigidity se-
cured. - , - .
The shafts 75 carrying the pinions 74, the
rotation of which cause the cutting elemont 1200
to be moved up -and down between its sup-
ports, are driven in any suitable manner
from a motor mounted on the cutting ele-
ment. As herein shown, the, shafts T5-are

-provided with the worm gears 83 which en- 125
gage worms 84 on the shaft 85 (see Figs. 8,

9, and 16). The shaft 85 ig provided with

a worm. gear -86 which engages.a. worm 87 -
on a’'shaft.88. This shaft 18 provided with

‘a friction ‘clutch member 89 feathered on the 180 -




A

shaft gnd which engages a friction clutch

member 90, The clutch member 89 is con-

trolled by a rock shaft 91 rotatably mounted

on supports 91* and carrying the arms 89°

5 connected with a member 92 which engages

the grooved sleeve 93 connected with the

clutch member. The shaft 91 is rocked Ly

nieans bf u crank 94 to which is attached a

Tink 95 fastened to the end of a lever 96

10 pivoted at 96° said lever being connected

~through a pin and slot connection to o lever

98 pivoted to the frame at.97 (see Figs. 8,

"9 and 16) and which projects beyond the

frame ofi the muachine and is provided with

15 » handle. This handle has a pawl 99 which

engiiges a ratchet 100 so that they may be
held in any desired position. ,

It will be seen that since the link 95 is

connected with the lever 96 beyond its pivot,

20 the shaft 91 will be rocked when the handle

98 of the lever is moved so as to move the

clutelh member 89 into and out of engage-

ment with the clutch member 90. The clutch

member 90 is rotatably mounted on. the

25 shaft 88 and is connected with-beveled gear

101 which engages another beveled gear 102

which is operatively connected with the mo-
tor shaft. In the construction shuwn, the
“beveled gear 102 is fastened to the sprocket

30 wheel 103 about whicli ffasses the counecting

chain 104 carrying the cutters 105 \,\‘h_icﬁ_
make the cut in thie coal or, other mjterial.
Jontiected with the sprocket wheel is a
downwardly projc?tiug'ﬁunge or annulus
35 106. A fixed part 107 is provided withi an

upwardly turned flange or annulus 108, °

which projects between the part 106 and the

hub of the sprocket wheel 103 and -beveled’

gear 102, thereby acting as a shield 'to pre-
40 vent dirt from cutting into the bearings.
The sprocket wheel 103 and beveled gear102
are leyed to a shaft, 109. - This shaft has
keyed to it a sleeve 110. ~ Another sleeve 111
~ is nlsd keyed to the shaft, said-sleeve being;

At
»

45 in fact, the hub of a beveled gear 112.. Fas--

tened to the shaft 9 Detween the sleeves 110
.and 111 is a bearin, .'p‘igce 113 which projects
into 'an ‘opening 'Ee’t een the sections -114
~and 115 .of the stationary bearing in yvhich‘e
50 the said shaft and sleeves rotate. This bear-
. ing piece permits a proper bearing for the
parts when the cutting elemeént is-reversed

or turned upside down, .The beveled

55 116 of the motor 117. -This connection is

preferably., madé through -some reducing-

¥ur 112

gear. As herein shown, the beveled
ig. 8).

engages the beveled gear 118 (see

connected . with the short shaft 119. A seo--

60 ‘ond beveled gear 120 i8 also connected with
this shaft, such latter beveled gear meshing
with the beveled gear 121 on the armature
shaft 116 (see Figs. 8 and 16). S

A _The height of the cutter which makes the

-~ "66_cut in the.coal or other material may . be

ear:
112 is operatively connected with the shaft

" 1,944,178

[3
*

varied, by _mbvihg the cuttin, eleme'nf up or
down on its supports as béfore stated. It

will be noted, however, that the cutter arm

122 projects from-the cutting element eccen-
trically, that is, from one’ face thereof.
Since, therefore, . the other-boundary of the
cutting clement sliown at 123 Fig, 7-is at.a
distance from the plane of the cutting arm,
it will be seen that wlien the cutting element
is moved to its lowest position, the cuttip,
“arm will be some distance above 'tl_m'pivoteg
rocking frame 2.. In order, to secure a

0

78

greater range through which the cutter may .

-att, T make the cutting eletnent reversible -

so that wheén it is desired to cut low” down,
the cutting elemeiit can be reversed so that
the cutier arm will be at the bottom instead
of at the top. 'Fhis reversing is done by
moviiig the cntting element out from be-
tween its supports and furning it over so

that the cntting ovin takes the position
Bince the .

shown in dotted lines in Fig.
parts of tlie cutting element must be prop-.
erly oiled at all times,. it is necessary ‘to
provide some means for oiling such parts

in the following midnney: When the cutting
element s in its normal or ypright position,

when in their -reversed position as well as- .
. when i1 their normal position. In the con-
struetion hereiit shown, this is provided for

‘86

‘90 .-

%

the main driving ghaft 109 for the cutter:

is'fin the positioh’shown in Fig: 17, The

bearing surfaces are then between the sleeve
110 and the scction 114 of tlhve bearing -and

bdtween the sleeve 111 and the séction 113
. . R . .
of the Dbearing and between - the bearing

bearing 115. "In the construction shown,
'-tl\erc is located betveeen the bearing surfaces
&

1e wearing eleinents 124, Both sides of -

100

picce 113 and the end of the section of the - o

105

these weating clepents are piled by means -

f an oil cup 125 which connects with an

eniling avonud the upper end of the space. .

etween the sleeve 1107and beaving 114, It

Eil passage 126 and an oil cliamber 127 ex--

‘110
T owill thus be secen that. the oil passes down .~

bétween these parts. When .it reaches the

- bearing piece 113 it then passes.out:ground . .
this bearing piece ;qld- back: in;’l’)etwq‘en' the -
sleeve 111 and bearing 115, thus diling all.

115

of the bearing surfaces. The oil then passes. -

 Whein the e_leméx\lt-\i‘é ,x-evei‘ée(.i,'tlie beveled
gear 112 is at the top. - An oil cup-130.in
opening 181 then supplies oil to the oil pas-

to passagewny 182, thence through open-
ings 129 in_t%ethe receptacle 184 meﬁn
. the bepring pie¢e 115,
‘through openings ;

* parts 111 and 115, and when it re
‘part. 113 passes out around said

d\nt-at the bottom through the openings 128 - .
and 129. ’ S T L

130

sageway 132. The. opening 181-may be.
closed by the gato 133 when the oil cup 130.
is (A;Qt in position. - The oil. passes from cup -
13

185

5. The oil\then ‘passes’ .~
128 into.the space beb :‘ﬁ'.'-if

nes e o
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0 the space. belween parts 110 and 114.
It then passes into chamber 127 and out
through passage 126. S

The bearings for the armature shafts of
the motor must also be provided with oiling
means which will opérate when the element
is'in its upright position or in its reversed
position.
and T have shown one of them in detail in
Fig. 18. 1In.'this construction there is an
oil receptacle 135 which extends on opposite
sides of the armature shaft. - This oil recep-
tacle is provided with two openings 136 and
137. ‘When the cutting element is in its up-
right position, an oil cup 138 is .connected
with the opening 136.  The oil passes into

‘the oil .chamber 185 and then passes through
surface of the.

openings 139 to the bearin
‘Associated with each ar-
mature shaft oiling device is a sleeve 140 (see
Fig. 16) which has its end nearest the ar-
mature bent inwardly so as to catch any oil
that may escape from the bearing and pre-
vent it from fetting onto the-commutator
or other part of the armature. This oil
then cscapes through the passageway 142.
When the cutting element is reversed; the

- plug 143 is removed from the gpening 187

30

and placed in opening 136 and the oil cup
188 connected with opening 137. The worm
87 and worm gear 86 and the journal of

- ghaft 88 are inclosed within a casing 144

40

. casing.

into which oil is inserted at the top by lift-
ing the hinged part or door 145 (see Figs.
9 and 16). The part 145 is hinged to a

section 146 which is removably attached to.
"the rest of the casing by means of bolts 147

(see Fig. 9). The casing section 146 is con-
nected to the main casing by the opening 148
through ‘which"the oil '
There is a similar hole at the bot-
tom of the main casing which is closed by
a plug 149. When it is desired to reverse

" the cutting element the casing section 146 is

45

50

removed and is placed on the opposite side
of the main casing, the plug 149 being re-
moved and -being placed in the other hole.
‘A sujtable guar% is provided for the cut-
ting device so that the operator cannot acci-
dentally get against the cutting device and
thereby be injured. As lierein shown, this
uard . consists of a guard piece 150 (sec
Figs. 1-8). The guard piece is. mounted

_on a ‘supporting rod 151 which - passes

55

do

(1

. guard piece toward the cutter.

‘through supporting pieces 152 and 153 on
A spring -

the frame of the cutting element.
154 is connected at one end with a part of
the frame and at the other end with a part
connected with the guard piece, the torsion
of the spring tending to normally press the
The move-

ment of the guard picce in this direction is
limited by the
come .into contact with the cutters.
guard may be placed on either side of the

hese two bearings are -similar:

‘pawl 161,

asses .to the main

stop 155 so that it cannot .
This .. ) w "
‘the machine itself. For this purpose a shaft

B

cutter arm, as there are supporting pieces
152 and 153 on each side thereof. The guard

piece 130 engages the face of the coal when - j“

the cutter arm is in certain of its positions,
and being hinged springs away from the
cutter arm to permit the relative movement

70

of the cutter arm and the giiard piece.  This

gnard piece is shown in various positions in
IFigs, 1-6, : :

 When the machine is in use, it is’moved.
up to a position.in front of the wall to be
cut as shown in. Fig. 1, the wheels of ‘the

75

main frame 1 resting upon the track rails -

156, The cable 30 is then fastened to. a
fixed point in front of the machine and:
the cutter is turned to the position shown’
in Fig. 2. The two motors are then set
in operation, onc of them actuating the
entter and: the other rotating. the drum
about which the.cable 30 passes, thus fore:
ing the cutter into'the coal as shown in
Fig. 3. During this cut, it will be seen that’
there is a great lateral pressure tending to
push the machine off of the track rails and
some means is provided for preventing this.
As herein shown, a drum. 157 is mounted

80
85

80

on the machine and a cable 158 is connected

with said drur, the other end of the cable
being connected to o fixed point 159 at the
side of the machine as shown in Figs. % and
8. - The drum 157 is provided with the
ratchet wheel 160 whic! B
This ratch Hheel s provided
with some means for turning it; as for ex-
ample, with the openings 162 (see Fig, 4).

[

9

Wperates with the.

100 -

By placing a rod in these holes it will be- .

seent that the ratchet wheel and drum may

‘be turned .to tighten or loosen the cable
158. The fixed part 159 is preferably placed:
‘forward a distance abput equal to one-half

the' straightforward. movement of the ma-
chine in making the first cut. This is shown
in Fig. 2. As the machine moves in, it will
be seen that it moves past this point and
the cable 158 therefore varies in length..
This eable must- therefore be tightened as
the machine moves townird the fixed point
159 and loosened as it moves away from it
during the last partiof the ent. This cable
158 tukes the lateral strain and prevents the
machine from being forced sidewise from
the track. : :

T have described in detail a. particular
construction embodying my invention, but
it is, of course, evident that the parts may
be varied in many particulars without de:
parting from the spirit of the invention, and.

- T therefore do not limit myself to the partic-

ular construction shown. S
“ Tn making the initial cat with the ma-

_chine, it is desirable to set an anchor in the

face of the coal to which the cable 30 is at-
tached. I have illustrated in the drawings
a device for drilling this hole by means of

106
110:
115

120

130




10

15

‘20

25

30

35

40

45

50

from the main frame

a

164 (see Figs. 7, 8 and 21) is mounted upon
the machine and is operated by the beveled
gears 165 from the shaft 5, there being a
clutch 166 by means of which the said shaft
164 may be connected or disconnected from
the shaft 5. A removable extension device

1is adapted to be connected with the shaft

164 so as to rotate therewith, said connec-
tion being made. in any desired manner as
by means of a socket 167 into which the
end of the extension device fits. The exten-
sion device is provided with the universal
joint 168 and a telescopic member consist-
mg of a hollow part 169 and a non-circular
part 170 which slides in and out of said hol-
low part but which rotates therewith. A
boring tool 171 is connected with the end
of -the extension device for boring the hole.
Said extension device is provided with a
handle 172 which is free to rotate with rela-
tion to the part 170 and by means of which

“the tool may be controlled. ‘Tt will' be seen

that by this device the tool may be moved
up and down or sidewise to secure the

proper location and may then be used to.

bore the proper hole. : :

It will be noted that in this construction
the rear end of the
on the side thereof op-
posite to that from which the front end
projectg and that the relative position of
the moving frame and the fixed frame dur-
ing all the various movements of the fixed
frame is such as to keep the mechanism in
a balanced condition.

The use and operation of my invention
are as follows: S

- When it is desired to use the machine, it
is run along the track ‘to a substantially
central location in front of the coal to be cut
as illustrated in Fig. 1. The cutter is then

moved to the position shown in: Fig. 2 and

the cable 158 connected with the fixed part
159.  The motor which runs the cutter is
then set in motion and the entire machine

~1s moved forward so as to make the first cut

as shown in Fig. 3. The moving frame is
then rocked by its proper motor and the
cut completed as shown in Figs. 4,5 and 6.
It will be seen that \byd‘this arrangement
the machine may be held at a fixe point
and will yet make a cut with a substantially

" straight face.

55

I claim: : )

1. A mining machine comprising a base
frame, a moving frame mounted ' therecon
having an anmular motion
stantially parallel with the surface upon

- which the machine is supported and a ‘cut-

60

05

ting element mounted upon said moving
frame, said cutting element provided with
a projecting ~utter arm, a cutter chain mov-
ably mounted on said cutter arm, a motor
for operating said cutter chgin and a sep-
arate motor for giving, said moving frams

moving frame projects”

in a plane sub- -

1,244,178

and cutter arm an angular movement to
feed the cutter chain to the coal whereby
the feeding movement and cutter. chain
7movement are independent of each other.

2. A mining machine -comprising a base
frame, a moving frame mounted thereon, g
support connected with said moving’ frame,
a reversible cutting element connected with
said support, means for supporting said

cutting element at different- points along:

70

5

said support, a cutter forming a part of said -

cutting element and projecting eccentrically
therefrom, a motor on said cutting elément
for driving said cutter, said cutting element
and motor reversible with relation to said

80

support so as to vary the position of said

cutter.

3. A mining machine comprising a base
frame, a moving frame mounted thereon, a
cutting element carried by said moving

- frame, a pivot connecting with said moving
frame, said base frame provided- with two
converging and intersecting slots along both
of which said pivot is adapted to move and
mechanism for moving said moving frame.

4. A mining machine ‘comprising a base
frame, a moving frame mounted thereon, a
cutting - clement _carried by said moving

. frame, a pivot connected with' said moving

.. frame, said base frame provided with two
converging slots along both of which said
pivot is adapted to )
moving said moving frame, said mechanism
located at .a distance from said pivot.

5. A mining machine comprising a base

- frame, a moving frame mounted thereon, a

© cutting -element carried by said moving
frame, a pivot connected with said noving
frame,
verging slots along which said pivet is
adapted to move and mechanism for mov-
ing said moving frame, said mechanism
comprising a connecting piece pivotally con-
nected with the moving frame and the base
frame, two toothed parts, one connected with
each frame, the teeth engaging, and means
for driving one of said toothéf parts.

6. A

~ frame, a moving frame mounted thereon, a
pivot connected with said moving frame,
said base frame provided with two converg-
‘ing. and Intersecting
which said pivot is adapted to move and

‘mechanism for moving'.said moving frame,:

and a autting element, movably connected:
with said moving frame. o ’
- A mining machine comprising a base

- frame, a moving frame mounted thereon, a
pivot connected with
said base frame provided with converging
-slots along which said pivot, is adapted to
move and mechanism for Inoving snid mov-

move and mechanism for’

slots along both- of -

said moving frame, -

85

90

95

100

said base frame provided with con.

105

110

mining machine comprising a base

116

120 .

125

ing frame, said mechanism comprising a

connecting piece pivotally connected with
the meving frame and the base frame, two

130
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" ment provided with a cutter. and ‘means for

b5

)

65

“ driving one of snid toothed
element carried by said moving frame, said:

Cngiaiie

toothed pa‘rﬁs, onie connected with each

frame, the teeth engaging,

cutting element provided with a cutter and
means for driving said cutter, said ‘means
being independent of the first: mentioned
driving means, '

8. A mining machine comprising ‘a base
frame, a moving frame supported thereon,
a cutting element carried by said moving
frame, a pivot
frame. said base frame provided with con-
verging and intersecting slots nlong which
said pivot moves when the moving frame is

moved, and means for switching said pivot™

from one slot to the other. :

9. A mining machine comprising a base
frame. a moving framé snpported thereon,
a cutting element carried -by said .moving
fraine, a pivot connected witl 'said moving
finme, said base frame provided with con-
verging slots along which said pivot moves
when the moving frame is moved, and means
for switching said pivot from oneslot to the
otheér, and a cleaner associated with said
pivet and adapted to clean the slot.ahead of
it as the pivot moves along.

10.. A mining machine comprising a base
frame, a moving frame carried thereby, &

cntting clement carried by said 4 moving

frame, a pivot’ connected . with said moving

frame, sa1d base frame provided with two
converging and iutersecting slots extending
from the outer faces thereof toward the
middle and mecting at the middle and rock-
ing mechanism for rocking said frame so as

to move said pivot back and forth along

said slots. : _ .

.11, A mining machine comprising a base
frame, a moving: frame carried thereby, &
pivot: connected with said .moving frame,
said-base frame provided -with. twao converg-
ing and intersecting slots extending from
the outer faces thereof toward the middle

and mecting at- the middle and rocking-

mechanism for rocking said frame-so as to
move said pivot back and forth along both
of said slots, and.a cutting element mounted
upon’ said rocking. frame, said cntting ele-

operating . said cutter . while the ' moving

" frame is being rocked.

. :

12: A mining machine comprising & base

frame, & moving' frame- carried thereby, 2
power actuated cutter carried by said mov-

ing frame which cuts;b('g'. a latera movement,

means for forcing said. cutter: into the ma-
terial to be cut the full depth of:the cut to

e made, a pivot. connecting, .the . moving -
a.motor. op-

frame with the base frame,

eratively connected with said moving frame
<o as to rock it when the cutter is in its in-
nermost position to move. said® cutter later-
ally. against the material to be cut, to “cut

and means for.
arts, a cutting

. said cutter being moved ‘laterally to cut: the:

connected with said moving

_moving' frame is rocke

_euts by a lateral movement, means for:forc-: 90

n its innermost position ‘against: the:in
. and

“cutting. element carvied. by, said &

- piece,
connected with: the base frame
_with the moving frame, and a conne
between the two' fiames at a dist‘uup‘ef

. moves. -

said ‘material; and means for mioving:said
pivot to and from the face: of the materia
being cut while the" cutter - is- making: the’
lateral cut. o :
:18. A mining machine comprising:a: b:
frame, o moving frame -carried ‘thereby,
chain cutter carried by said moving frame;

ccal and exerting.a lateral: strain on' said :
moving frame when cutt-in%‘ said'coal;- 818
pivot conecting the moving - ame-with-the::
ase frame, a motor for rocking said ‘movs ¥
ing frame and means for- guiding said pivo
to and from the faceof the coal when: the:
d to feed the chaih:80:

cutter fo the materialto be cut; and aconneq- » '
tion between the rear part of the ‘machine:
and a fixed part to serve as an abutment...:
14. A mining machine comprising ‘a:base s
frame, wheels upon which said frame:is 85.-
supported, said wheels adapted to :move:: -
along a track, a moving frame on- the base:
frame, a power actuated cutting - dévice

mounted upon said moving frame -which:

ing said cutter into the- material to. be emt i

the full'depth of the cut to be tade; means; :
for imparting angular movement to themoy
ing frame to move said cutter laterally when

terial to be cut to cut said material, and BWc s
tomatic controlling means for automatieall
controlling said angular. movement . while.
the cutting “device is cutting: the. material
to be cut, so that the outer end of the cuttin,
device is compelled to: describe & straight
line at the fu]l depth of the cut substqntijsﬁl« ;
at right angles to the track tipon wh
said wheels rest. o
15.. A mining machine comprising 4. base
frame, a moving frame- carried therebys.:
cutting element carried: by ,said.‘,;mqngg
frame. a cutter arm projecting - from . sal
cutting element, a catter.chain on said.cutte
arm and two flexible connections,:betywoen 1}0
said moving frame, nd_fixed frame: locate
at different points, along its .lgngt.h,
cnid flexible connections. movable laterally
crosswise of the bise frame in. opp d
rections: o, e ey
16. A mining machine comprising. &
frame, n moving.frame mounted thy

a3 [

i

frame. s driving pinion on sad. m
frame; teeth on said base frame with
the teoth of said pinion engage,a connec
two pivots connected therewith
and th

said-pinion about which said moving

‘17 A mining machine. comprising a-
frame, a moving fraime moupteq thereon, a-
cutting element carried by said ~moving 130

1
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frame, a driving

J)inion on said. movinﬁ
frame, teeth on sai

hase frame with whic
the teeth of said pinion engage, a connect-
ing piece ‘p’ivota]{)y connecteﬁ with both
frames-and working about a. fixed connec-
tion at a distance from said pinion, a second
center ‘about which said moving frame
~moves, said Iatter center being located
nearer the point of resistance than the first
mentioned center 80 as to increase the lever
arm and reduce the forces on the teeth of
the pinion and the teeth which they engage.
18. A. mining machine comprising «a base
frame, a moving frame mounted thereon, a
cutting .device mounted on said moving
frame, a pivot connected with said moving
frame; said main frame provided with con-
‘verging and intersecting slots which meet
near the middle of ‘the frame, separated

guiding pieces at the point wlicre said slots |

meet, sald pivot adapted to work in- said
slots, a driving pinion at a distance from
said pivot connecting with the moving
frame, teeth on the main frame engaged by
the teeth of said driving pinion, a connect-

ﬁe base frame and
ivot

the moving frame, whereby the said
) the

moves along’ one of said slots towar

" ‘meeting point- and then moves along the

30

other-slot away from the meeting point

.-when the driving pinion is operated.

85
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" frame which cuts by a lateral movement,

&6

80

19. A mining machine comprising a base
fraine, wheels upon which said Base frame is
mounted, a moving. frame meunted on the
baseé frame, a-motor mounted on the moving
frame, moving mechanism for moving the
moving frame with relation to the base

frame while the machine ‘is being operated, -

an operative connection between said mov-
ing mechanism and said motor, driving
mechanism for the wheels of said main
frame, an operative connection between sajd
motor and said driving mechanism, and a
safety \device for automatically preventing
the &onnection between the motor and the
saidv«‘d_ri\'ring mechanism- whien the motor is
connected with said moving mechanism.

. 20. A mining machine comprising a base:

frame, supported at a series of separated
points, & moving frame mounted on said base
-frame, 3 cufter connected with said moving

means for forcing the cutter into the material

‘to be cut the full depth of the cut to be made, .

moving means connected wit' -a fixed point on
the moving frame for movinyg said point in a
predetermined path, and means for con-
straining the moving frame so that the ends
thereof move trarisversely of the main frame
in "Gpposite directions and" longitudinally

" thereof in the sarme direétion, so as to keep

the line of direction, of the center of mass of
.the machine within said separated points of

su}:fort., ‘during all the various positions of
sa1d cutter,-the ‘movement. of ‘said moving -

‘ vérgi‘n%

adz:lpte
said moving frame and a cleaning device for-
.cleaning said slots in order that the pivot

1,944,178

frame moving said ‘cntter Interally ngainst
the material to he ut to cut said material,
21. A mining jpachine comprising a base
frame, a moving frame mounted thercon, a
cutter cavvied by said moving frime, means
for imparting motion to the moving framie,

- pivot on said moving frame, a slot in the

main frame in which said pivot moves to
constrain the outer end of the enttér to move
in a substantinlly steaight line, and means
ahead of said pivot for cleaning the slot as
the pivot moves along the same.

- 22, A mining macliine comprising a hase
frante, & moving frame monnted (hercon, a
cutting element cavried by said moving
frame, a pivot conneeted with said moving
frame, said base frame provided with con-
verging slots along which said pivet is
adapted to move, mechanism for moviug
said moving frame and a cleaning device for
cleaning said slots in order that the pivot
may freely pass therealong, said cleaning
device comprising two projecting arms-and
means for moving said arms as the cleaner
passes from one slot to the other so as to
bring themn in proper relation to the faces
of the slot.

. 23. A mining machine comprising a base
frame, a moving frame mounted thercon, a
cutting element carried by said wmoving
frame, a pivot connected with said moving

frame, said base frame provided with two

sybstantially horizontal converging slots
dlong which said pivet is adapted to move,
said pivot passing from one slot tp the other,
mechanism for moving said moving frame
and a cleaning device for cleaning said slots
in order that the pivot may freely pass
therealong, said cleaning device comprising
a part adapted to pass along the slot, said
part movably connected with said pivot.
24.-A mining machine comprising a base
frame, a moving frame mounted thereon, a
cutting element . carried by said moving
frame, a pivot connected with said moving
frame, said base frame provided with con-
slots along which said pivot is
to move, mechanism for moving

may freely pass, thercalong, said cleaning
deviee comprising a part. adapted to pass

along the slot, said part movably connected

with said pivot, a controlling dévice con-
nected .therewith adapted to move -the
cleaner as it passes-from one slot to-the other
s0 as to bring it ihto proper relation with the

siot in_o which it passes.

£0. A mining ynachine comprising a main’
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frame, a moving frame supported thereby; 125

means for movin
frame longitudinally of the main frame and
crosswise of the main frame in one direc-

.tion,” and & connection between the main

frame and the other end of the’ moving

one end of said moving
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“frame for simultaneously guiding said other

end of said moving frame crosswise of said
main frame in the opposite divection and
Tongitudinally of said main frame in the
same directiony.n cubting clement carried by
said moving frame, a cnbter arm projecting
therefrom, "a cutter .chain connected with
“said cutter arm, the cutter ehain being fed to
the coal by the rocking of said moving frame.

26. A mining machine .comprising a
frame, supports thereon, a cutting element
connected with said supports and adapted to
move up and down thereon, a ‘cutter arm
projecting from the top of said cutting ele-
ment, a cubter chain on said cutter arm,
means for moving said cutting element and
supports to force the cutting chain against
the coal during its cutting movement, means
for moving said cutting element up and
down along said supports to vary the point
at which the cutting arm engages the mate-
rial to be.cut, and means for inverting said
cutting elément so that the cutfer arm pro-
jects from the bottom thereof, whereby the
vertical range of the cutter arm is increased.

27, A mining vrrchine comprising a mov-
ing frame, a cutter mounted thereon, means
for moving said cutter into the face of the
material to be cut in a direction transverse
thereto, a guard pivoted to the moving
frame and normally extending along the
cutter, aud means for retaining the guard
in protective relation with respect ‘to. the
cutter while the cutter enters into the ins-
terial to be cul. S

98. A mining machine comprising a mov-
ing frame, a cuiter mounted thereon, means
for moving said cutter into the face of the
material to be cut in a direction transverse
thercto, a guard pivoted to the moving
frame and normally extending along the

cutter, meuns for elastically pressing said

guard toward said cutter so as to retain the
guard in protective relation With respect to
the cutter while the cutier enters into the

_ material to be cut, and a stop device for

50

. supporting f

55
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limiting the movement of the guard toward
the cutter so as to prevent it from coming
in contact therewith. e

99. A mining machine comprising & sup-
porting frame, a cutter supported on said
ame, two independent feeding
mochanisms for feeding said cutter to the
imaterial to be cut, one of said feeding mech-
anisms comiprising o flexible element, means

" for anchoring it. outside of the moving

frame, the other feeding ‘mechanism com-
prising @ rack and pinion, one of said feed-
ing mechanisms feeding the cutter forward
su%stantially parallel -with itself, the other
feeding mechanism feeding the cutter to the
material to be cut by bringing the cutter
into’ new angular positions, and a single
mator for actuating both of said feeding
mechanisms. -

<]

30. A mining machine comprising a base,
a moving frame mounted thereon, a cutting

element carried by’ said moving frame, a

pivot connected with said moving frame,
weans for moving said moving frame so as
to move said pivot, said base provided with
a guiding device along which said pivot is
constrained to move, said guiding device
coimprising two disconpected {noes adapted
to succegsively receive the pressute of the
pivot. : :

31. .\ mining machine comprising a base,
a moving frame mounted thereon, a cutting
element carried by said.moving frame, a
pivot comnected with said moving frame,
means for moving said moving frame so as
to move said pivot, said base provided with
a guiding device along which said pivot
is constrained to move, said guiding device
comprising two disconnected faces adapted
to successively receive the. pressure of the
pivot, and: means for switching the pivot
from one of said faces to. the other.

52, A mining machine comprising a base,
4 moving frame mounted therecn, a cutting
clement carried by said moving frame, a
connecting piece pivotally connected with
both the basé-and the frame and swinging
about a center fixed with reference to .the
base, a power device between said base and
said moving frame and connected with both
so as to produce relative motion between
them, a moving pivotal connection about
which the moving frame moves, means for
constraining the movement of said pivotal
connection along a predetermined path, said
pivotal connection being located nearer the
point of vesistance than the first mentioned
center so as to reduce the pressure on said
power device.

33. A mining machine compricing a main

frame, @ moving frame mounted thereon,

separated upstanding - supports - connected
with said moving frame, a cutting element
hetween said supports and. adjustably con-
nected therewith so that it may be moved
up and down ilong said supports, said sup-
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ports hinged intermediate their ends, where- .

by when the cutting element is moved down
below. the hinge, the upper ends of said
stipports may be moved
their height.

34. A mining machine comprising a main

frame; a moving frame mounted thereon, .
separated -vertically ndjustable upstanding .
supports connected with said moving frame,

a cutting. element located between said sup-

ports and adjustably connected therewith so -
.that it may be moved up and down there-

along. : S .

35. A mining machine comprising a main
frame, a moving frame mounted thereon,
scparated vertically adjustable upstanding

sapports on said Toving frame, racks on -

said supports, guides of: said supports, a

ownwardly to vary

115
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<utting element between said supports, pin-

ions connected with said cutting clement and

engaging the said racks, means for driving’

sald pinions to raise and lower the cutting
element, guides on said cutting element en-
gaging the guides on said supports. .

30. A mining machine comiriging a main
frame, a moving frame monnted thereon,
separated vertically adjustable upstanding
supports on said moving frame, ‘racks on
said supports, guides on said supports,
cutting element hetween said supports, pin-
ions connected with said cuiting glement
and engaging the said ruacks, means for
driving said pinions to raise and lower the
cutting element, guides on said cutting elc-
ment engaging the guides on «aid supports,
said supports made 1 separated sections and
movable with- relation to each cther so that
the upper partsithereof may be lowered, and
means for rigidly connecting said sections
together so. thdt the portions of the guides
on the sections will be in alinenent.

37. A mining machine comprising a main
frame, a moving frame, upstanding supports
connected with said moving irame, a cut-
ting element adjustably mounted upon said

-
-

1,944,178

supports so that it may be moved to differ-
ent horizontal planes, a pivotal connection
between the moving frame and said main
frame, means for moving said inoying frame
about said pivetal connection, and for simul-
taneously maoving said pivotal connection.

88. A miining machine comprising a main
frame, & moving frame mounted upon said
main frame, a cntting element mounted
upon suid moving frame and provided with
A projecting cutter arm, o cufter chain on
sald cutter arm, a sprocket wheel for driv-
ing snid cutter chain, means for rocking sajd
cutter arm about a point intermediate said
sprocket wheel and -the outer end of said
cutter arm, and for moving said point with
relation to the face of the material to be
cut, whereby a substantially straight cut is
produced. : :

In testimony whereof, T affix my signature
in thd presence of two witnesses this 80th
day of April, 1914

CHARLES ¥. DAVIS.

Witnesses:
Grneva Hurw,
Tiavken M. Dok s,
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