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| | .I.I.pphcatmn ﬁled Ma,rch 7, 1899. | Serml Nu 708, 084, (No model.)

fo all w hmn AR J coneerm: o
‘Be it known that I, Jonas L. MITOHDLL a

resident of Galesbnrgj in the county of Ix,nox:_

-~ and State of Illinois, have invented a new and
s useful Improvementin Mining-Machines;and
I do hereby declare the following to be a full
- clear, and exact descupblon thereof

"\Iy invention relates to mining- machines.

~ Among the chief objects of my invention
10 are to pmwde a machine of the cutter-chain

~type in which the cutter-bar is in a straight
~line with reference to the cut and prevent its
veering to oneside; to provide for the mount-
- Ing of the cutters in the chain in such a way
i locked together.

o 4 that they will balance each other and permit
the chain to draw evenly and’ smoothly and
reduce the wear and tear;
chine in which the feedmﬂ' mechanism may

~ be readily adjusted not only for feeding the
20 machine lonfrltudm@lly into the cut, but leot-_

erally thereof when desired, Wlthoub the em-
ployment of tracks upow whwh the machine

" may travel and at the same time a feeding

device which will hold the mfmhme ap to its

- ver ulent state.
30

“claimed.
Toenable othels slulled in the mt to make

| ::md use myinvention, I will deseribe thesame-
- 35 more fully, referring to t,he accompauymm

drawmﬂ'q in whmh-—-- T
I‘lﬂ"ule 1 18 & plan view of my unmoved ma-

¢hine in position for making a- 10n¢1tud111a1'3-

cut, the cutter-chain being. shown as havmﬂ'

40 already begun its work on the wall of coal. |

- Fig. 2 1s a like view showing the machine

: Wlth the feed mechanism allanﬂ"ed to carry
the cutter-chain across the face of the coal."
TFig. 3 is alongitudinal sectional elevation of

45 myimproved maehme Fig. 4 is a detail view

o ~Fig. 5 is a

of part of the feed mechamsm
vertical section of a portion of the feed mech-

anism, showing the clutching mechamsm for
Figs. 6 and_ 7

eentrolhnw the cutter- (;haln
50 are deta,ll views of same. Fig. 8 is an en-

larged plan view of a portlon of the cutte1~ ,

to provide a ma-’_

work, and to provide a machine in which the
‘cutters are so constructed and arranged that'|
the ¢entral pertion of the coal is bxoken down
~ and carried out WltIlOLlIJ reducmfr 113 to a puI*;

To these endb my mventlon compuses Lhef-
novel fea,tmes hmemafter set ImtlL and-”

| bar and chain, showing the manner in i which

‘thecuttersare mounted therein and the mech-
anism for preventing the veering of the cut-
ter-bar when alongitudinal cutis bemfr made. 535
Fig. 9 is an edge view of the above poxtwu

1 of bhe cutter- eham shownw the arrangement

of the cutters and the ﬂ'uald links. I‘lﬂ' 10
1is an enlarged seetloual view of a p01t1011 of
the eutter—bm and the chain and guard-links. 6o
Fig. 11 is a view of the double cam-guide.
Flg 12 is a view of the base-pla,te, which sup-
ports the machine. Fig. 13 is a portion of
the side of the base- plate, showing the man-
ner in which the two sections thel eof are 65
Fig. 14isa plan view of the
locking mechamsm Fig. 15is a 51de view of
the base’-plate.shown in Fig. 12. - Fig. 16 is
an enlarged side view of the Teed-su pport and
‘chain take-up at the rear of the machine, to. 70
which the feed-chain is secured when the
‘transverse cut is being made. Fig. 17 is
plan view of same. I‘w*s 1S and 19 are VIGWS

of the anchor to which the forward end of the
feed-chain is secured when the transverse cut. 75
is being made. Fig. 20 is a cross-section of
the eutter-lm ks, showuw more clearly the key
to hold the cutters in place and Fig. 2l isa
longitudinal seetion of the raker-lmk show-

ling the means for holding the raker-bit in 3o

plaee Figs. 22 and 23 are diagrammatic
plan views showmw the opelatlou of the ma-
‘chine, and Tig. o4 is & emss sectlon o the
eutteL chain.
Iike letters indicate like pmts in each of 85
lthe ficures of the drawings.
In bhe drawings, the lebtel A deswnates a

| suitable bed or support for the machine, said
‘bed being formed of the two flat-bottom sec-
‘tions A’ A2 said sections being formed with go
the opemnﬂs therein to 1eduee the weight.

‘The rear section A*has the lip A, which over-
laps the section A’, said sections bemu’loeked |
securely together by means of the lockmﬂ' de-
vice A%, ‘This locking device A* consists of g5
‘the bracket a, seeured to the SldeS A’ of the '
front section A’ The lever a' is Leyed to a

pin a? which passes through an opening in

the br acket a. Mounted on the pin a?is the |
cam a3, which fits within the link ¢4, said link 100
also engaging the stud ¢, pmJectmﬂ' out from

| the sides a® of the rear section A° When

l—




15 Jecting outer flanges B2.
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the lever ¢’ is thrown over toward the rear
end of the machine, the cam a3 will release

the link a*, so that it can be disengaged from
the stud @’, and in this manner the rear see-
tion a* can be removed, as is the case when
the machine has made the longitudinal cut
and it is desired to make a lateral cut, as will
more fully hereinafter appear. In the sec-
tion A’ of the bed A is the guide a7, bolted
thereto and adapted to be engaged by the
the cutter-bar B and aid in holding said cut-
ter-bar in alinement, This cutter-bar B is
oblong in shape, having the curved outer end
B’and the upwardly and downwardly pro-

This cutter-bar is
supported from the sliding top plate or car-

riage B°, said plate B3being supported on the |
sides of the bed A. Bolted to the plate Biis

a suitable electric motor B% As any suit-
able form of motor may be employed, it is not
deemed necessary to illustrate the construec-
tion of the same in detail. |

The vertical motor-shaft & has 'its lower

end journaled inasuitable bearing B5,extend-

ing down from the plate B%. A pinion &’ on
the motor-shaft b meshes with the large gear-
wheel b-.
has the sleeve 03, which is keyed to the main
vertical shaft C. Loosely mounted on the
sleeve 0° is the sprocket-wheel b%. The gear-
wheel 0® has the openings 4%, through which
thewings0°on thering b? pass. Thesprocket-
wheel b* has seats 0® formed therein, with
which the downwardly-projecting ends b? of

the wings 0°are adapted toengage. Extend-

ing above and below the top plate B3 is the
bearing C', through which the shaft C passes.
surrounding the lower end of the bearing C'
1s the collar ¢, with the flange ¢’ extending
out therefrom. The ring b7 rests upon this
flange ¢’. The upper end of the collar ¢ is

threaded, and a nut ¢® engages said threaded

portion. Threaded into orotherwise secured
to the nut ¢® are the pins ¢? said pins pass-

ing through suitable openingsin the plate B3,

A lever ¢ is fulcrumed in the lugs ¢® on the
top plate B® the inner end of said lever be-
ing bifurcated, as at ¢% and said bifurcated
end engaging the heads of the pins 3.
apparent that by raising and lowering the

lever c¢* the link b7, with its wings 0%, will be.

lowered into engagement with the sprocket-

- wheel 0* or withdrawn therefrom, as may

be desired. In this manner a clutching de-
vice is provided, whereby the sprocket-wheel

b*is thrown into engagement with the driv-

ing mechanism for operating the chain, or
where 1t is not desired to operate the cut-
ter-chain, as in withdrawing the machine
from the cut, said sprocket-wheel is thrown
out of engagement with said driving mechan-
iIsm. Above the bearing ¢’ and engaging the
~threaded portion ¢* of the main shaft C, is
the collar ¢, having the cluteh ct.
¢’ is loosely mounted on the shaft C, said
pinion having the clutch ¢8, adapted to en-
gage the clutch ¢®. A lever d, fulecrumed at

This gear-wheel b? is dished and

It is

A pinion

| d’, has the bifurcated end ?, adapted to en-

gage the annular groove ¢” in the pinion ¢
By raising and lowering the said lever « the
pinion ¢’ is thrown into and out of engage-
ment with the cluteh ¢, as may be desired.

At the upper end of the shaft Cis the pinion

¢’’.  This pinion ¢'° meshes with the pinion

¢ on the shaft ¢'. On the shaft ¢ below the
pinion ¢ is the pinion ¢, which meshes with
the gear-wheel fon the shaft f’. A pinion
J/* meshes with the gear-wheel ¢ on the

shaft ¢'.

The cutter-chain H passes around the
sprocket-wheel 6* and around the cutter-bar,
and I will now describe the construction of
the cutter-chain in detail. The cutter-chain

is made up of links joined together in such

a way as to give the proper flexibility to the
chain. The letter 4 represents the double
cutter-link which carries the cutters #2’. This
cutter-link has the dovetailed seats A* on its
upper and lower faces, adapted to receive the

correspondingly-beveled edges 7® of the cut-

ters £, so that said cutters may be readily
slipped ‘into the dovetailed seats h? and
when locked therein are held rigidly in posi-
tion. In order tolock the cutters i'securely
in place, Iemploy the key A%, which is adapt-
ed to enter a seat in the link 7, said key hav-

ing a dovetailed groove I’ at each end there-

of, which corresponds to the dovetailed seat
h?, formed in the upper and lower faces of
the link. When this key has been inserted
in_position and the cutter has been slipped
into the dovetailed seat, the set-secrew 7/,
which enters the threaded seat in the link
back of the key, is screwed down and forces
the key * against the cutters and locks them
rigidly in position within the dovetailed seats
of the link., P |
By the above construction I am enabled to
employ two cutters, one on the top and one
on the bottom of the link projecting out

‘therefrom, while at the same time by the
locking mechanism described said cutters

may be held securely in place and quickly
released when desired. Another advantage

of this form of. cutter and link is that the

cutters have beveled edges and are used in
a beveled and dovetailed groove, so that the
cutters can be made straight, which makes
them stiffer and easier to make, while at the
same time they can beincreased in length, so
as to extend past the ecutter-bar, which allows
of extra stock, which can be used for sharp-
ening as the cutter wears down, thereby in-

creasing the life of the cutter.

- The link % has the extensions A7, which in-

creases the length of the seats and which run
on upper and lower-flanges B? of the cutter-

bar toguide said chain and keep it on the bar.
The link 2 has the projection A8, which con-

nects said link and the adjoining link ¢, which

will be termed the ‘‘double guard - link.”
T'his projection 7% is connected with the dou-
ble guard-link by a suitable pin. Guards 4’

are carried by the double guard-link, said

70

75
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guards having beveled edges"@?, which engage | desired; ‘but it is only necessary to have one

" a dovetailed seat ¢® in the upper and lower
faces of the guard-link. As the guards, for

20

o
35

40

~ the end of the cam-pin being riveted to hold
‘the washer in place. This spring creates fric-
- tion against the side of the link on one side
45

'_::55_

~ ends of the link may be made polygonal, if |

- to secure the joint.

the purpose more fully hereinafter set forth,
are adapted to move to and fro in the guard-
link in order to regulate the distance of said
throw, the outer ends of the guard-links are

provided with the stops ¢*, which engage the

. body of the link and control the backward
10

movement of said guards. The guards have
also the inwardly-projecting flanges ¢°, which
engage the inner face of the flange B? of the

cutter-bar, asclearly shown in Fig. 10. These

inwardly-projecting flanges 7° are curved or

rounded on their inner faces, as at <%, which

engage with the flange B? of the cutter-bar,

so that when said links reach the curved
front portion of the cutter-bar they will be

able to conform thereto. The double guard-

link 4 is connected by a suitable pin to the
connecting-linkj,said conneeting-linkin turn

being connected to the gib-link 4. This gib-

link % has the inwardly-projecting tongues %',
which have the curved flanges &? adapted to
engage the inner face of the flange B* of the
cutter-bar. By this construction the gib-link
i prevents the chain from rising from the
~ bar.

- Connected to the gib-link is the raker-
link I, adapted to support the raker-cutter /'.

This raker-cutter !' is arranged centrally of
the link and is held therein by the cam-pin
m. This cam-pin has a notch m/ eut in it, so
as coincide with the slot in which the cutter
is inserted, there being a notch also in the
front portion of the cutter at its inner end,-
'sothat when the cutter is inserted within the
- slot by turning the cam-pin half-way around
~ the cutter is fastened securely in position.

- At the opposite end of the cam-pin from its |
square head is a spring m?, which is held by

awasher coming against the side of the spring,

and the head of the cam-pin on the opposite
side, which is sufficient to prevent it from jar-
ring loose or turning when the work is being

done. * This raker-cutter, as will be observed,
is arranged intermediate of the double cut-

ters 7/, but does not project out so far as

said eutters, for.the purpose more fully here-
“inafterset forth. Ihavethus described what
may be termed one ‘“section” of the cutter-
chain, and it will be observed that following |
the section just described would be another
 section of the same construction, the cutters,
~raker-cutters, and guards preferably alter-

nating with each other in the manner de-
- scribed. The pins used for connecting all
6o
- end thereof made polygonal to prevent the pin
~ from turning in the links, while the opposite ; ¢ _ _
| sprocket-wheel 0* and roller 0° as before,
whence it passes to the adjusting or take-up

the links and holding them together have one

end of the pins are round and are riveted to

the opposite side of the link. The polygonal
“end is alsoriveted to keep thelink together or
It is apparent that both

‘nected to the lever 7%, fulerumed at n®.

end so constructed. - |

"To operate the guards 2" and throw them
out into position, the inner ends or flanges ¢°
of said guards are acted on by the cam-guide
N. This cam-guide N is composed of the

cam-plates n n', connected by the Dbolts or

pins 7% said bolts or pins engaging the cam-

slots 7% in the cutter-bar B. Connected to

the cam-guide N is the rod n*, which is con-
. By
means of said lever the cam-guide N may be
thrown forward or withdrawn. It is appar-

75

80.'

ent that when said cam-guide is thrown for- -

ward it will act upon the inner ends of the
aguards adjacent thereto and force said guards

out their full distance, for the purpose more

fully hereinafter set forth.

As above stated, one of the Objeefs of my

invention is to provide suitable mechanism
for feeding the cutter-bar longitudinally into
the coal and afterward feeding it transversely
‘thereof. TFor the purpose of feeding if lon-

gitudinally into the coal, as shown in Kig. 1,

It will be apparent from the further descrip-

tion hereinafter to follow that through the

cearing mechanism hereinbefore described

90

the chain O is connected at o to the forward
end of the bed of the machine, and said chain
extends rearwardly around the sprocket-
roller o, thence around the sprocket o® on the
‘shaft ¢', thence around the sprocket-roller o0°,
the end of said chain engaging the fork o

95

ICO

longitudinal movement will be transmitted to

‘the cutter-bar through the chain O.
| In Fig. 2 the machine is shown in position
to make the cross-cut, and this requires a
‘different arrangement of the chain O. The

1035

forward end of the chain O is connected to -

the anchor-bar p, said anchor-bar having the

‘hook p’ at one thereof, to which said chain is

attached. At this end of the anchor pis also

the projecting portion p* which is adapted to
engage with the wall of the mine, and at the
opposite end of said bar p is the foot p° also
“adapted to engage the face of the coal, sald
foot being pointed, so as to get a good hold
on the coal and prevent its slipping there-
from. A sprocket-roller ¢ is journaled on

.....
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the outer end of the swinging arm ¢', and
said roller may be thrown out into the po-

sition shown in Fig. 2 when in use and when
not in use may be thrown out of the way, as

shown in Fig. 1. The sprocket-roller when

in position for use is mounted on an upright

or practically-vertical shaft or bearing, and
0 provides for changing the direction of the
sprocket-chain and in use in adjusting the
‘machine aects practically as a fulcrum, on
which it is adjusted to hold it up to its work.
"The chain O then passes uparound the roller

g back to the roller o, thence around the
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sprocket » on the shaft " of the anchor or

take-up device R. It will be noticed that

the rollers g, o', and o* are mounted on prac-
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tically-vertical shafts or bearings, so as to [

change the direction of the chain laterally

- up to the work. The guide-roller over which

10
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the chain passes to the machine and over
which it passes from the machine must be
mounted in upright or vertical bearings to
hold the machine up to its work.
on the shaft 7' is the ratchet-wheel 72, with
which the pawl 7% on the lever ! engages,
sald lever being secured to the shaft . A

‘pawlsispivoted tothe anchor at s/, said pawl

having the arm s? which is acted on by the
spring s°. The pawl sacts to hold the ratchet;

- while the lever*is being moved with its pawl
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gitudinally into the cat.

50

~portion. The raker-iink /', following the cut-
ter-links / and intermediate thereof, come in
contact with this core, and through the rak-
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over the teeth of said ratchet.
T'he device just described is for tightening

the chain O, and in order to brace the anchor- |
chain during this operatton the jack ¢ is em-

ployed, which rests with oneendin the anchor-

frame, the other end being forced upinto the

roof of the mine by means of the hand-wheel
i, working on the threaded portion * of said
jack. | | -

I will first describe the operation of my in-
vention as applied to the making of the lon-

gitudinal cut in the face of the coal, as shown

in Kig. 1. TUnder these circumstances the
feed mechanism foradvancing the cutter-bar,
as wellasthe cutter-chain-driving mechan ism,
will be arranged as shown in Fig. 3. The

the pinion &', the gear-wheel &%, and the clutch
0" to the sprocket b%. In this manner the cut-
ter-chain is caused to travel around the cut-
ter-bar. At the same time, through the pin-

ion ¢’ on the main-shaft C, the gear-wheel ¢,

the pinion €% the gear-wheel f, the pinion f%,
and the gear-wheel ¢, the motion is transmit-

ted to the shaft g’, carrying the sprocket 02, |

around which the feed-chain O passes. In
this manner the cutter-bar is advanced lon-
_ As the cutter-bar,
with the cutter-chain traveling thereon, ad-
vances into the cut the cutters 2’ cut a groove

in the coal, and owing to the position of the |

cutters at the top and bottom of the link these
grooves will be separated by a core or central

ing action of said cutter breaks it down with-
out reducing the coal to a fine condition. It
simply breaks it down and carries it out as
the chain travels around. The cutters 2 be-

ing arranged in this way on opposite faces of

the link, the chain is drawn evenly and the

cutters balance each other when making the |

cut, which causes less wear and tear on the
driving-chain when doing the cutting. The
raking-cutter, following in the path of these
outer cutters, removes, as stated, the core or

Mounted | coalit will beseen thatthe cutting commences

| thereof. _
rear section A* of thé bed is disconnected

ranged as shown in Fig. 2, the anchor p

p! I 656,414

central portion of the cut, leaving a clean

ly | even kerf in the coal.
with relation to the machine, it being also |

preferred that the drive-sprocket shall be |
upon a vertical shaft, so that these guide-
rollers direct the chain thereto to accom plish |
‘the peculiar functions in holding the machine

One of the great difficulties encountered in
the operation of chain-machines is due to the
action of the cutter-bar when being fed end-
wise into the coal, said cutter-bar being liable
to shift or swerve from a straight course and
prevent cutting on a straight line into the

coal. Asshownin Fig. 1, with the chain trav-
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eling from right to left around the front end -

of the cutter-bar as the cut is made on the

on the right side of the bar. This causes the

“bar to follow the raker-cutter, as the cutter

which precedes this cutting against the coal
to the left of the center has a heavy cut
which tends to push the bar around to the
right, and the action of each cutter tends to
turn the ‘end of the cutter-bar to the right,

1 and as the incoming cutter on the right side

will cut away the surface of the opening this
allows the cutier-bar to turn readily to the
right. To obviate this is the purpose of the
guards ¢/, and by means of the lever 7% the

cam-guide N is advanced to the position
shown in Fig. 8, whereupon, as the chain

travels around, the inner ends of the guards

‘come 1n contact with said cam-guide and are

forced out to the position shown in Fig. 8.
Where they bear against the side wall of the

cut and as they project out beyond the cut-
‘ters & they prevent said cutters from coming
‘1n contact with the coal until they have passed
-around to the front end of the cutter-bar, and

‘thus prevent the cutter-barfrom being turned
poweris transmitted from the motor through |

to the right out of line. In this way the cut-

| ter-bar is held properly in position and a
straight cut is insured. Just as soon as the
-guards pass beyond the cam-guides they will
‘be forced back out of the way, and so do not
Interfere with the cutting action of the cut-
- ters. When the cutter-bar carrying the chain
has been advanced to the proper distance to

makea cut of the required depth, as shown in
Fig. 2, the cutter-bar and its driving mechan-
1Ism will have advanced over the bed A of the
machine until it rests on the front section A’
Before the cross-cut is begin the

from the front portion by throwing the levers
' over in position to release the locking de-
vice, whereupon said rear section can be re-
moved. The feeding mechanism is then ar-
be-
ing arranged, as shown in said figure, with its
foot p° engaging the face of the coal and its
inner end p* engaging the side wall in such a

| way as to be securely braced. The chain

O then passes, as shown and described, to
the anchor R. By means of the levers! the

ratchet 7* is operated and the sprocket

turned to take up the chain O and tighten it

‘properly. When this has been done, the ma-

chine is then ready to make the cross-cut.
Power is once more applied and the machine

travels across the cut in the manner shown,
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the chain O aetlnﬂ' ‘ro Leed 1t over, as is fu]lv

~ apparent.

By an examination of I‘w 2 1t 18 appment"

"that in making the cross- cut the cutters as
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they cut into the coal on the left of said fig-

ure tend to hold the machine up to the face of

the cut. By having the chain O arranged in

the manner 11111strated the bed- p]ate Ais
carried across the face of the cut without the

employment of a cross-rail or other support
to keep said bed-plate up to the face of the
coal, the.chain itself acting as a guide for the

movement of the maohnm whmh can be di-

rected in different comnrse by the condition or
position of the guide-chain. If the chain is
raised, it will raise the machine, or if it is low-
ered it will direct the machine in a downward
courgse. If it is desired to change the angle
of tke machine with reference to the face of
the coal, so that the machine makes an acute

angle with the line of advance, the operator
Operates the chain take-up ¢ and shortens the
chain.
the opposite direction, the chain is slackened
up, 80 as to permit the rear left-hand corner
of the machine to advance until it reaches
the desired position. It is believed thit this
peculiar result is largely obtained because

the roller, such as the roller g, over which

the chain passes to the machine, and the

roller, such as the roller ¢°, over which the

cha,m passes fiom the mae‘nne, are both
mounted in upright bearings, so that the

-chain not only provides for lateml feeding of
the machine, but as the nachlae p: actma,lly-

fulerums on the guide-pulley ¢ and is held

in line by the guide-palley 0®it can be swung

- on such fulerum by feeding out the chain,

40

and if the machine should swerve from 1its
course under any peculiar strain in cutting
its course can be directed in the proper line
and it can be held up to ifs work through
this fuleruming action close to the point of

| cuttmg, causing the pull of the feeding mech-
~anism on the chain to enable the machine to
“resist the lateral strain caused by the cutters

engaging the coal. After the machine is

 once set through the adjustment of the chain
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.tIOIl‘ﬂ enﬂaﬂelnent mth the pinion ¢°.

1t will uatumlly feed itself for the full length

of the room, the chain being taken up over

the pulleys and around the sprocket and fol-

Jowing the course to which it is set by the
adjustment of the chain thr oun*h the take-up

mechanism of the rear anehor Such 1eqult
can only be aeeomphshed by mountlnﬂ‘ the
entrance and exit rollers in vertical bea,rm oS
to hold it up to its work in this way. This

is fairly shown in the diagrammatic views,
Figs. 22 and 23.

“The feed meehamsm there-
f01e serves both to propel the machine and
to determine its position with reference to
the face of the coal.

~ has been made and it is desired to withdraw
the cutter-bar the reversal is accomphshed_
by turning the hand-wheel on the,shaft e

1until the ﬂ'ea,l-wheel e i8 released from fric-
The"’ |

If it is desired tothro v the machinein

After the cross-cut

| lever '_d' is then Op_er&ted to throw the clutch |

of the pinion ¢’ into engagement with the

cluteh ¢®. In this manner the pinion ¢’, which

| has been running loosely on the shaft C, is
brought into positive engagement with sald_

sha,ft and through the gear-wheel f, pinion

70

]‘2 and gear-w heel g a reverse movement 1s

impar ted to the feeding mechanism, and the
cutfer-bar is quickly withdrawn from the
cut, the gearing mechanism being so arranged

, that the w1thd1awal will be done at a hwher

speed than the advance movement.
What I claim as my invention, and desue
Lo secure by Letters Patent, 18—

1. In a mining- maehme, a cutter-chain,
cutters fitting in dovetalled seats formed on

the upper and lower faces on the links, a key

having a groove therein coinciding with sald

seats, and means for tightening S&Id key, sub-
stanm&lly as set forth.
2, In a mining-machine, a cutter—cham

cutters fitting in dovetaﬂed seats formed 011’

the upper and lower faces on the links, a key
having a groove therein coinciding with said
seats, and a set-screw adapted to twhten said
key up against said cuttelg substantmlly as
set forth.

3. In a mining- maehme, a cutter-chain,
cubtets pwJectlnw out from the upper zmd
lower portions of cer tain of the links, and a
raker-cutter in a link following the one car-

rying said cutters and plOJectmﬂ' out in a
plane intermediate between the first-men-

tioned cutters, the upper and lower cutters

projecting beyond the intermediate mke].--,,.

cutter, substa,ntm,lly as set forth.

4. In a mining-machine, a cutter chmn, a
cutter-bar around which said chain tr avels,

said cutter-bar having a ﬂanﬂ*e extending out

‘around itsouter edﬂ’e, and 11nks in said eham
‘having projections d,da,pted to engage sald
ﬂanﬁ'e, whereby the chain is held from rising
from said bar, said projections being of loss
width than the link-bodies and havmn‘ curved

faces, substantially as set forth.

5. In a mining-machine, the combmatwn_

of a cutter- bar, a cufter-chain carrying a se-

ries of cuttels and guards carried by said

75

30

Q0

95

100
10§
ITI0

115 I

chain and adapted to contact with the wall

and hold the chain in ]me, substantially as

‘set forth,

6. Inaminin fr—machme, a cutter-bar, mech-
anism for advancing and W}tthdrawmn‘ same,

‘a cutter-chain engaging said bar, and mMoV-
able guards on 5a1d cuttel chain, and mech-

anism for throwing said guards out a,ﬂ‘amst

' t.ha wall, substantlally as set forth. _
7. Inammmn‘ machine, a cutter-bar mech-_
‘anism for a,dvanemn' and Wlt:hdlaﬂi'i'lnﬂ' same,

a cutter-chain engaging said bar, and movs
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able guar ds on s‘ud cuttel chain, and a ouide

adapted to. throw out smd frumds subqtan-

tially as set forth.

8. Inamining-m ELGhll]G,,c’LCULtGl bal mech-
anism for advancing and withdrawing same,
a cutter-chain engaging said bar, a,nd mMov-

ble cuards on sald cuttel cham s'ald cutter-

1“_30. -
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bar having cam-slots formed therein, and a | ing mechanism, the entrance and exit wheels

longitudinally-movable guide engaging said.
slots and adapted to throw out said guards,
“substantially as set forth. :

9. Inamining-machine, a cutter-bar,mech-
anism for advancing and withdrawing same,
a cutter-chain engaging said bar, and mov-

able guards on said cutter-chain, stops on
sald guards and mechanism for throwing said
guards out, substantially as set forth.

- 10. In a mining- machine, a cutter-bar,
mechanism for advancing and withdrawing
same, a cutter-chain, guards fitting in seats
in links of said chain and slidable back and
forth therein, the inner ends of said guards
having projections thereon adapted to engage
said cutter-bar, and mechanism for throwing
out said guards, substantially as set forth.

11. A mining- machine, having cutting
mechanism and meansforoperating the same,
in combination with a bed adapted to sup-
port the machine, said bed being formed of

sections, and means for detachably locking

sald sections together, whereby the machine
may be shortened at will, substantially as set
forth. .

12. In a mining-machine, the combination

- of a bed or support formed in sections, a trav-
- eling carriage resting on the bed and having
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a power-driven sprocket-wheel thereon, and |

a chain connected to the forward end of the

forward section and to the opposite end of the

rear section and passing around the sprocket-
wheel to move the earriage upon the bed, sub-
stantially as set forth. | |

15. A mining - machine, having cutting
mechanism and means foroperating the same,

~ in combination with a bed adapted to sup-
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port the machine, said bed being formed of
detachable sections, a link engaging a cam
on one section, and a projection on the ad-
joining section, and means for turning said
cam, whereby the sections are securely joined
together, substantially as set forth.

14. A mining- machine, having cutting
mechanism, and chain-feeding mechanism, in

combination with a fixed support on the front
~or feed side and a fixed support on the rear

- or exit side of the machine, and a chain se-
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cured to said supports and engaging with the
chain-feeding mechanism, said chain passing

from the front support around a fulerum- |
bearing whereby the machine may be held

up to the coal-face and its position therewith
regulated. o
15, The combination with a mining-machine

having cutting mechanism, and chain-feed-

Ing mechanism, the entrance and exit wheels
whereof are supported in upright bearings,
of a fixed support on the feed or front side
of the machine and a fixed support beyond
the exit side of the machine, and a chain se-
cured to said supportsand engaging with said
chain-feeding mechanism, substantially as
set forth. |

- 16. Thecombination with amining-machine

having cutting mechanism, and chain-feed- |

‘whereof are supported in upright bearings,

of a fixed support on the feed or front side
of the machine and a fixed support beyond

the exit side of the machine and a chain se-

cured to said supports and engaging with said
chain-feeding mechanism, and chain-adjust-
ing mechanism in one of said supports.

17. The combination with a mining-ma-
chine, having cutting mechanism, and chain-

feeding mechanism, the entrance and exit

wheels whereof are supported in -upright
bearings, of a fixed support on the feed or
front side of the machine and afixed support
beyond the exit side of the machine and a
chain secured tosaid supports and engaging
with said chain-feeding mechanism, the rear
fixed support having chain-adjusting mech-
anism. | . |

13. Thecombination with a mining-machine
havingcutting mechanism and having an idle
guide-wheel at the forward end of the ma-

c¢hine, chain-feeding mechanism operating in

the body of the machine, and an idle guide-
wheel at the rear end of the machine, of a
fixed support at the feed or front side of the

machine and a fixed support beyond the rear

side of the machine, and a feed-chain secured
to sald supports and passing around said idle
gulde-wheels and engaging with the chain-
feeding mechanism. | |

19. Thecombination with a mining-machine

'adapted to travel along the face of the coal,
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and having cutting mechanism, and chain-

feeding mechanism, of an anchor having a
foot at one end adapted to engage the front
wall of coal and a foot at the other end adapt-
ed to bear against the side wall, and a chain
secured to said anchor and engaging with the

chain-feeding mechanism of the mining-ma-

chine. | | |

20. Thecombination with amining-machine
having cutting mechanism and ecarrying
guide-rollers forming a course at right angles
to the line of cut and a driving-sprocket, of
a fixed support at the feed or forward side of
the machine and a feed-chain secured thereto
and extending first around one guide-roller
of the machine and thence backwardly sub-
stantially at right angles to another guide-

‘roller and around the driving-sprocket.

21. Thecombination with a mining-machine
having cutting mechanism and ecarrying
guide-rollers forming a course at right angles
to the line of cut and a driving-sprocket, of
a fixed support at the feed or forward side of
the machine and a feed-chain secured thereto

| and extending first around one guide-roller

of the machine and thence backwardly sub-
stantially at right angles to another guide-

roller and around the driving-sprocket, and
thence backwardly around another guide-
roller at the rear of the machine and passing
to a fixed support in line with the rear of the
machine. I -

22, Thecombination with a mining-machine
having cufting mechanism, and chain-feed-
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. _..1110' mechamsm, of ﬁxed supports, one on the | wheleby the cha,m passes from the for wald
~ feed or front side of the machine and close to | end toward the rear end substantlally atright -

the mine-wall and the other beyond the rear
side of the machine and substantially in line.
“with the rear end thereof, a feed-chain se-
cured to said supports, guldewrollelb on the
- machine for said chain, one on the feed side
~and close tothe front end and one at the rear

‘the rear end, and chain-feeding mechanism |

andiinHn .

‘angles 1o the line of cut. S
- 24 ‘The combmatmn w1tha,mm1ntr-mach1ne 25
‘having a power-driven eutter-eham traveling
__'backwaldly toward the machine along the
face of the coal, of fixed supports, one on the
feed or forwald side of the machine, one be-

yond the rear side of the. machine and sub-| In testimony “whereof 1, the said JONAS L
~ stantially in line with the rear end thereof, MITOHELL have hereunto set my hand.
~a feed-chain secured to said supports, onide- | |
~_rollers on the machine for said chain, gne on | : JONAS L MITCHELL‘
the feed side near the forward end, one on | Wltnesses -
20 the feed side near the rear end and one.on | THOMAS L. DEE,

' WALTER . TROTTER

30

- end in line with the refu suPport substan-' yond the rear side thereof, a feed- cham se-

10 tially as set forth. - ‘cured to said fixed suppor ts and chain-feed-

~ 23. The combmatlon w1thamm1nw machme_ ing mechanism on the machme having roll-
having cutting mechanism, of ﬁxed supports, | ers engaging with the chain on the feed and
one on the feed or front side of the machine dehvel y mdes, said rollers being mounted n
and close to the mine-wall and the other be- | vertical bearings. 35
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