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To all, whom it may concern: 
Be it known that I, JONAS L. MITCHELL, a 

resident of Chicago, in the county of Cook 
and State of Illinois, have invented a new and 
useful Improvementin Mining-Machines; and 
I do hereby declare the following to be a full, 
clear, and exact description thereof. 
My invention relates to mining-machines, 

and to that class of machines generally known 
as “long-wall mining - machines,’ these ma 
chines being arranged to travel parallel with 
the working face of the coal, and by means 
of a rotating cutter-bar or other cutting 
mechanism cutting a kerf under the coal, 
which kerf is made continuous along the face 
of the coal, the entire body of coal being re 
moved and the roof of the mine settling down 
in the space from which the coal is taken. 
My invention has for its object the improv 

ing of these machines in certain particulars, 
such as certain improvements in the cutter 
bar and the method of attaching the same to 
the machine-frame, in the cleaner-chain mech 
anism, in the feed mechanism, in the devices 
for holding the guide-rail in place and to sus 
tain the outward pressure of the machine dur 
ing its operation, and in the jack to which 
the feeding mechanism is connected in draw 
ing the machine forward during the cutting 
operation. 
The particular points of invention desired 

to be covered by Letters Patent will be here 
inafter particularly described and claimed. 
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To enable others skilled in the art to make 
and use my invention, I will describe the same 
more fully, referring to the accompanying 
drawings, in which 

Figure 1 is a top or plan view of the min 
ing-machine. Fig. 2 is a side view thereof. 
Fig. 3 is a longitudinal section thereof on the 
line 33, Fig. 1. Fig. 4 is a rear view thereof, 
showing the position of the machine in the 
mine and during the cutting operation. Fig. 
5 is a plan view partly in section, the engines 
and power-shaft being removed; and Figs. 6 
to 10 are detail views of certain parts of the 
machine. Figs. 11 to 14 are detail views illus 
trating the rail and jack for securing the 
same, and Figs. 15 to 17 are detail views of 
the inclined-face cutters. 

Like letters of reference indicate like parts 
in each. 
The mining-machine is provided with a 

frame composed of the longitudinal beams. A 
A', the transverse brace or beam A* at the 
rear of the machine, the transverse brace or 
beam A. at the forward end thereof, and the 
intermediate transverse brace or beam A. 
The engines B are supported on the longi 
tudinal beams A A', and the engine-shaft b is 
mounted on suitable brackets b' extending up 
from the longitudinal beams A A'. The logi 
tudinal beam A, which is next to the face of 
the coal, may be Supported on suitable wheels, 
if desired, but, as shown, and for general pur 
poses, is generally employed with a shoe, which 
rests upon the floor of the mine and travels 
thereon, said shoe forming the lower edge of 
the beam. The beam A' has the flanged 
wheels a, a mounted in bearings thereon and 
extending out to the side thereof to travel on 
the rail.C., which is secured in place in the 
manner hereinafter described, said flanged 
wheels holding the machine in proper line 
with relation to the cut to be made, and as 
the rail C is firmly secured in place said rail 
sustaining the outward pressure of the ma 
chine during its operation. 
Mounted in Suitable bearings in the ma 

chine are the cross-shafts de, the cross-shaft 
d being below the crank-shaft b, which has 
a pinion bengaging with the gear-wheel d’ 
on the shaft d, and the gear-wheel d' in its 
turn meshes with a smaller gear - wheel or 
pinion e' on the cross-shaft e, which is em 
ployed, as hereinafter described, to operate 
part of the feeding mechanism. 
The cutter-bar F is mounted at the rear of 

the frame in suitable bearing-boxes f, the 
method of mounting the same being herein 
after described, and said cutter-bar consists 
of the shaft F., fitting in said bearing-boxes 
at the rear ends of the two beams A A', and 
the forward portion F carrying the cutters, 
as hereinafter described. Said cutter-bar is 
driven by the gear-wheel d', which meshes 
with a pinion f' on the cutter-bar shaft F' 
As it is desirable to quickly remove this cut 
ter-bar from the machine, as in cases where 
the machine is transported from place to OC 

  



place, I have secured the same in the follow 
ing manner: At the rear end of each of the 
beams A A' are formed the straps g g', which 
extend out from the body of the beam and 
form the square seats for the reception of the 
journal-boxes f of the cutter-shaft. It will 
be noticed that the lower strap g’ has the 
shouldered extension g above the body of 
the strap, and that in the straps g g are an 
gular mortises g for the reception of the key.g. 

Fitting on the end of the straps g g', above 
described, is the bearing-block G, in which 
block are formed the mortises G' G* for the 

25 

- in place. 

reception of the ends of the straps g g', the 
shouldered extension g of the strap g’ enter 
ing the lower mortise G°. By forming this 
extension g above the body of the strap g’ 
the bearing-block is secured in place with its 
lower face flush with the base of the strap 
and with the frame of the machine. The 
bearing-block g has also the mortise G, the 
inner face of which is formed inclined, as 
shown in dotted lines, this mortise being 
formed in the extension G of said block, 
which fits between the straps and bears 
against the journal-box f. By driving in the 
wedge g through the mortises g on the straps 
gg', and through the inclined mortise g of 
the bearing-block, the block is forced against 
the journal-box f, so firmly securing the same 

It Will be noticed that the shoul 
derg is closer to the rear end of the strap g’ 
than the shoulder g is to the rear end of the 
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strap g, the distance between them being 
slightly greater than the width of one of the 
half-boxes forming the boxes f. It is so con 
structed in order that one of said half-boxes 
may be slipped longitudinally between the 
straps g g’, its flanges fitting along the sides 
thereof until it strikes the shoulder g, then 
dropped past the shoulder g, and passes for 
ward to its seat, and the shaft F of the cutter 
bar may be inserted in the same way, and 
finally the other half-box be inserted between 
the straps, the bearing-blocks G passed over 
the ends thereof and the wedges g driven to 
place, so firmly securing the cutter-bar in place. 
In order to remove the cutter-bar, all that is 
necessary is to drive out Said Wedges, when the 
bearing-block G. can be drawn from the straps 
and the cutter-bar and its journal-boxes 
quickly removed in the manner above de 
scribed. The portion F of the cutter-bar car 
rying the cutters f', and by which the cutting 
operation is performed, is preferably made ta 
pering, as shown, so that as the bar is mounted 
in the frame on a slight incline the lower face 
of the knives f', carried by the cutter-bar, 
may come flush with the floor and cut a kerf 
having its lower surface level with the floor, 
while the upper face of the kerf is on a slight 
incline, this being a common practice in 
such machines. This cutter-bar is provided 
with a suitable number of knives or cut 
ters f', which act in succession to cut away 
the coal, so forming the kerf. As the strain 
upon the machine by the operation of the 
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cutters is an outward strain or pressure, on 
account of the tapering form of the cutter 
bar and for other reasons, it has been consid 
ered necessary to support the machine against 
such pressure through the rail C and flange 
wheels traveling thereon and by other means 
bearing on the outer portion of the machine 
frame. I find, however, that I can overcome 
to a great extent the tendency of the machine 
to move outward by the employment on some 
of the cutters of an inclined face, as shown 
in the cutters f. It will be seen in the draw 
ings that the cutter-bar itself is tapering 
from the machine toward the outer end there 
of. The cutting-faces of these cutters f are 
made at an incline from the outer edgethere 
of inwardly toward the center line of the 
cutter-bar, the incline of the face of the teeth 
shown being at about an angle of sixty de 
grees, and their incline being in the opposite. 
direction to that of the taper of the cutter 
bar. The action of these cutters is such that 
as they will cut an inclined face in the kerf 
in the opposite direction to the kerf cut by 
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the other teeth of the cutter-bar they will act 
to hold the cutter-bar in the kerf and act 
against the natural pressure of the other cut 
ters, which are either square or slightly in 
clined in the opposite direction, and will so 
act to hold the machine up to its work, over 
coming to a large extent the outward press 
ure of the machine during its operation. 
The cleaning mechanism for drawing out 

the cuttings is illustrated as cleaner-chain 
mechanism and is mounted and operated in 
the following way: Extending across the ma 
chine-frame and supported on the beams. A 
A is the bracket II, in which is mounted a 
shaft II' extending longitudinally of the ma 
chine, and in the same horizontal plane as the 
shaft d, said shaft being operated by a bevel 
pinion H on the shaft d', meshing with the 
bevel-pinion II on the shaft EI’. 
Secured to the rear end of the shaft II is 

the sprocket-wheel H', over which the sprock 
et cleaner chain h passes, and by means of 
which said chain is operated. The outer end 
of the chain is supported back of the cutter 
bar F on a wheel h", mounted at the outer 
end of a guide or tension bar h°, which guide 
or tension bar extends across the rear end of 
the machine back of the frame. This ten 
sion-bar is supported by the beam. A by means 
of a guide-block hon a stud or cylindrical 
bearing h, extending out from either the 
beam itself or the bearing-block G. secured at 
the end thereof, (the latter being illustrated,) 
and the guide-block h is secured in place 
upon said trunnion by a pin or key h; pass 
ing through the stud h". The guide-block h9 
is provided with a dovetail-seat to hold the 
tension-bar h°in line with the machine-frame, but which permits the longitudinal movement 
of the tension-bar, while at the same time, in 
order to remove said bar, it is only necessary 
to remove the key hand slip off the guide 
block li. Though this bar may be secured 
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rigidly in place and so act simply as a sup 
porting-bar for the chain, the tension of the 
chain being regulated by other means, I pre 
fer to use it as a tension-bar, and the tension 
mechanism is preferably constructed as fol 
lows: At the rear end of the tension-bar his 
a yoke h, within which fits a guide-nut i, 
which moves in the guideway formed by the 
yoke h", having flanges extending along the 
rear face thereof, while the yoke fits against 
the rear face of the bearing-block G at the 
rear end of the beam A', and said guide-nut 
passes through a mortise formed in said bear 
ing-block, and is secured therein by means of 
a pin or key extending through the inner 
end of said guide-nut. The guide-nut i is 
suitably threaded, and through the same 
passes the tension-bolt i, which bolt has the 
collar it fitting against the end of the yoke, 
and its inner end is journaled in the end of 
the tension-bar, so holding the bolt from lon 
gitudinal movement within the yoke and pro 
viding for the longitudinal adjustment of 
the tension-bar by Screwing of Said tension 
bolt through the guide-nut i, the operation 
being simply to turn the bolt within the nut 
to increase or diminish the tension on the 
chain, or, if it is desired, to remove the chain 
to loosen the same, so that the chain may be 
lifted from the sprocket. It is evident that 
to remove the chain and tension-bar all that 
is necessary is to loosen the tension on the 
chain, drive out the wedge or key h", by 
which the guide-block his secured in the 
bearing-block G. of the beam A, and slide the 
guide-block from its trunnion, and to drive 
out the key , so that the guide-nut may be 
slipped from the bearing-block G. of the beam 
A', when the tension-bar and chain can be 
removed from the machine, as is sometimes 
necessary in transporting the same. It may 
be as quickly secured in place and adjusted 
for work in the same manner. 

45 
To guide the cleaner-chain h in its move 

ment into and out of the kerf, I employ the 
two idle sprocket-wheelsh'h', the chain pass 
ing from the wheel H" under the wheel h, 
thence forward along the upper part of the 
kerf around the wheel h’ and back along the 
lower part of the kerf and under the wheel 
h' to the driving-wheel H. The sprocket 
wheel his mounted on a pin rigidly secured 
to the extension G' at the upper end of the 
bearing-block G of the beam A, and the 
sprocket-wheel h" is mounted in bearings on 
the tension-bar h. 
The advance motion for feeding of the ma 

chine is obtained by means of a rope attached 
to a jackplaced forward of the machine, this 
jack being shown in Fig. 2, and being an or 
dinary expansible screw-jack, as shown at J, 
having teeth on its lower and upper ends to 
engage with the main floor and roof. As in 
the operation of the machine it is desirable 
that the rope shall be adjusted at different 
heights, according to the pressure on the ma 
chine, or rather that the end of the rope may 

be adjusted on the jack to keep it as nearly 
on the same horizontal plane as the drum on 
the machine, I have provided the jack with 
what I term a “hooked rack'i, consisting of 
a series of hooks on the one face thereof with 
which the link i' engages, the link being 
supported at the desired height by the par 
ticular hook of the rack with which it en 
gages, and the rope K being connected to 
said link by a hook f, as shown, the end of 
this rope being connected to the drum Kat 
the forward end of the machine. To feed 
the machine forward this drum K is rotated, 
and I have illustrated the preferred mechan 
ism for this purpose. The vertical shaftle is 
mounted in a suitable journal-bearing lc’ 
formed on a croSS-beam at the forward end of 
the frame, and secured to Said shaft lc is the 
Worm-Wheel L. The drum K is mounted on 
said shaft above the bearing l', and above 
the same, sliding on the same shaft k and con 
nected thereto by a feather, is the friction 
clutch M, which has an inclined outer face 
fitting into a correspondingly inclined or ta 
pering inner face within the drum K, so that 
when said clutch is forced downwardly it 
will engage with and rotate the drum. The 
clutch Mencircles the upper end of the shaft, 
K, and the bracket M has a box in fitting 
around the journal-face m', formed at the 
upper end of the clutch, Said bracket extend 
ing down to the machine-frame to form a sup 
port for the upper end of the drum and clutch 
mechanism. Extending inwardly from the 
journal-face n', formed on the clutch M, is an 
annular collar m, and the upper end of the 
shaft k is bored out and tapped centrally to 
receive a bolth', which has a collar is engag 
ing with the flange in of the clutch, so as to 
raise the clutch when the bolt is screwed up, 
so lifting the clutch out of engagement with 
the drum K. Keyed to the upper end of said 
bolt ki' is the hand-wheelk', which bears upon 
the upper face of the flange m° and acts to 
force the clutch M downwardly when said 
bolt is Screwed by the hand-wheel down into 
the threaded seat formed therefor in the up 
per end of the shaft, so connecting the drum 
K firmly to the shaft k. This shaft is rotated 
by means of a worm-wheel l, meshing with 
the Worm I, the Worm l being secured to a 
shaft l', mounted in bearings in the cross 
beans A' A' A' of the machine-frame, said 
shaft extending, as shown, under the cross 
shafts die, above referred to. Secured on the 
shaft d above the shaft l is a worm n, and 
mounted loosely on said shaft l' under said 
Worm in and meshing there with is the worm 
Wheel 7'. Secured to the shaft e is the worm 
p, and mounted loosely upon the shaft 7", 
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under and meshing with said worm, is the 
Worm-wheel p', these two worm-wheels hav 
ing the clutch-faces n° p° with which the 
clutch P may engage, said clutch being con 
nected by a feather to and rotating with the 
shaft l, said clutch being thrown into connec 
tion with either worm-wheel, as may be de 
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sired by the lever P'. The two worms in p 
and their worm-wheels are arranged to drive 
the shaft l' and through it the drum K in the 
same direction but at different speeds, ac 
cording as it is found desirable to feed the 
machine up to the work, or in cutting through 
the soft coal, or where a hard body of coal is 
to be cut, or for other like purposes. 

It will be noticed that, as shown in Fig. 1, 
the worms are left and right hand worms. 
This arises from the fact that the shafts d 
and e rotate in opposite directions. In such 
case the power is applied, for example, from 
the worm p, through the worm-wheel p' and 
clutch P, to the shaft l', through the worm l 
and worm-wheel L to the shaft k, and thence 
through the clutch M to the drum, and the 
machine may be fed by such mechanism un 
til the loose portion of the rope is wound 
upon the worm and the machine drawn up to 
the work, and the clutch may then be thrown 
into engagement with the Worm - wheel n, 
which will be driven at a slower Speed through 
the worm n. In order to arrange the ma 
chine for further cutting, all that is neces 
sary is to loosen up the wheel le", so raising 
the clutch portion, when the drum K will be 
free to rotate on the shaft k, and the jack J 
may be carried forward and again secured 
in place, and the operation continued. 
As the machine is guided in its movement 

by the rail C, and said rail sustains the ma 
chine against lateral strain-that is, against 
strain transverse to its movement-it is nec 
essary to support the rail against such strain, 
and for that purpose I employ the chair c, 
engaging with the rail and having an annul 
lus or ring at its outer end, within which fits 
the jack R, which is pressed against the floor 
or roof of the mine, and SO Supports the rail 
against such lateral pressure, the Weight of 
the rail itself being sufficient, however, to 
hold it down to the floor. 

I have illustrated the rail as an Ordinary 
T-rail, and the chair c as provided at one end 
with the hook c', fitting over the flange of the 
rail with a plain or flat face c, on which the 
rail rests, the chair being inclined upWardly, 
as at c, and terminating in the horizontal 
ring or annulus c', through which the jack R. 
extends. The jack may fit loosely within the 
ring c, if desired. 

I have illustrated in Figs. 11 to 14 the pre 
ferred manner of securing the rail in the 
chair, which is as follows: To hold the rails 
from longitudinal movement, the rails are 
notched, as at c, and the chair has lugs c' fit 
ting in the notches, and has also the shoul 
deric bearing against the head of the rail. 
Within the body of the chair, and extending 
from the face thereof to the interior of the 
ring c", is the seat or chamber 8, in which 
slides a keys', the forward edge of which 
corresponds to the upper face of the rail 
tread, as at s, while its rear face is inclined 
backwardly, as at s”. The sliding key is 
held within the chambers by a pins, extend 

longitudinal slot in the key. 
ing through the chair and fitting loosely in a 

The foot of 
the jack R is made separate from the jack, 
the body of which is tubular and fits within 
the jack, and the foot has a recess r", into 
which the sliding key may enter, and after 
the rail is placed in the chair and the foot r" 
is placed under the ring cit is only necessary 
for the tubular body of the jack to be passed 
down into the ring c", when it will engage with 
the inclined faces of the sliding keys' and 
force it against the rail, the jack-body at the 
same time fitting around and wedging onto 
the foot thereof. 
The jack is formed of the tubular threaded 

base R' and the threaded top portion R*, 
screwing into the same to adjust the jack to 
the height of the room. It often occurs in 
these long-wall mining-machines that the 
roof will yield, as by breaking away a part 
thereof close to the jack, in which case the 
jack might lose its hold, and to prevent this 
I have arranged in the top portion R* thereof 
a sliding headt, entering with a socket in the 
top portion R, a stiff spring tibeing confined 
between the top portion R* and the head t, so 
forming an extensible top portion, which will 
hold to the roof with sufficient power to sus 
tain the rail in place through the compression 
of the springi, and in case of the yielding of 
the portion against which the jack presses the 
jack will still maintain its hold. Thisis of con 
siderable importance, as there is liability of a 
portion of the floor or roof giving way on ac 
count of the jarring action of the machine 
When in operation. . . . . 

In employing my improved mining-machine 
in practical use the operator first secures the 
rail C in proper line with the coal to be cut, 
the rail being secured a distance from said 
wall corresponding to the width of the ma 
chine, and he then extends the jack R, forc 
ing its base against the mine-floor and the 
head it against the roof, being careful to 
screw up the jackfar enough to compress the 
spring t° and give a strong hold to the jack. 
The rail is secured in this way along any de 
sired distance, as many jacks and chairs as 
necessary for the purpose being employed, 
and it being understood that as the machine 
proceeds the rail from which it passes is lifted 
and carried forward and again secured in 
place ready for the machine to pass onto the 
Sale. 
removed from the machine, the cutter-bar 
with its bearing-boxes are slipped within the 
seats made for them by the straps g g', and 
the bearing-blocks G are slipped onto the 
straps which enter the mortises G', and the 
wedge g is driven down through the mortise 
provided for it, so driving the bearing-blocks 
against the journal-boxes of the cutter-bar, 
and firmly securing the cutter-bars in place. 
The chain is then passed over the sprocket 
wheel H. and the tension-bar his placed in 
position, the sprocket-wheel at the end thereof 
engaging with the chain, and the guide-block 
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hislipping on the trunnion and being secured 
by the pin h", while the guide-nut i is slipped 
in the mortise at the rear end of the beam A' 
and secured therein by the pin i°. The oper 
ator then by turning the tension-bolt tight 
ens up the chain to the proper tension and 
the machine is ready for operation. The op 
erator then secures the jack J the proper dis 
tance in front of the point where the cut is 
to be made and he loosens the clutch M from 
the drum K and carries the rope forward to 
the jack J and hooks it to the same, as shown 
in Fig. 4, adjusting the link i' on the hooked 
rack according to the height of the drum on 
the machine. The proper connections be 
tWeen the air-pressure pipes and engines are 
of course made through a suitable line of 
hose. As soon as the air-pressure is admit 
ted to the cylinders the cutter-bar is rotated 
through the gearing b, d, and f', and the 
cleaner-chain is caused to travel in the direc 
tion indicated by the arrow by the gearing 
H H, shaft H, and sprocket-wheel H being 
driven from the shaft d. According to the 
Speed that the machine is to operate the 
clutch P is thrown into engagement with the 
Worm-wheel v' or p' and by said worm-wheel, 
either through the shaft d or through the 
shaft e, rotated by the gear-wheel d' and pin 
ion e', the shaft l' turns the worm land 
through that the worm-wheel L and the drum 
K. As the cutter-bar is rotated, the machine 
is drawn along by the rope through the feed 
ing-mechanism above described, the rail C 
Sustaining the transverse or cross-strain and 
guiding the machine in its movement, while 
at the same time the cutters on the cutter 
bar cut the kerf underneath the coal and the 
cuttersf, having the inclined faces above 
described, overcoming to a great extent the 
outward strain created by the cutting of the 
coal, holding the cutter-bar up to its work 
and materially reducing such strain. In case 
the coal is of such a hard nature that the ma 
chine is fed more rapidly than desirable, its 
Speed may be reduced by easing up the clutch 
M engaging with the drum K, so that a slight 
movement of the friction-clutch is permitted 
and the machine is fed along at a speed cor 
responding to the cutting of the coal according 
to the resistance or hardness of the coal cut. 
The Speed can, of course, also be regulated 
by throwing the clutch into the other worm 
wheel n' or p', as may be desired. During 
the cutting operation the cleaner-chain passes 
into the kerf, traveling along the upper part 
thereof and around the sprocket-wheel l', 
and thence passing out of the kerf along the 
lower part thereof, drawing out the cuttings 
and depositing them back of the machine in 
the point about the back of the sprocket 
wheel II". This is continued until the rope is 
wound around the drum K, and the drum is 

jack the proper distance forward, Secures the 
jack in place, and connects the rope there 
with, when the operation can be continued. 
The machine is of such construction that 

its parts can be made strong and capable of 
sustaining all strains to which it is subjected, 
and the parts are exposed so as to be easily 
repaired. 
In case it is desired to transport the na 

chine from one part of the mine to another 
the cleaner-chain and cutter-bar can be easily 
removed therefrom by loosening and lifting 
off the tension-bar and chain and removing 
the bearing-blocks G and the cutter-bar with 
its bearings in the manner above described, 
and as soon as the machine is brought to the 
place where it is to be used these parts can 
be quickly secured in place again ready for 
operation. 
What I claim as my invention, and desire 

to secure by Letters Patent, is- - 
1. In a mining-machine of the class de 

scribed, the combination of a machine-frame 
having the straps g g at the rear end there 
of, the cutter-bar with its journal-boxes fit 
ting within said straps, bearing-blocks having 
mortises formed therein to receive the ends 
of the straps, said bearing-blocks and straps 
having mortises formed therein, and a key 
passing through said mortises to secure the 
bearing-blocks in place, substantially as and 
for the purposes set forth. 

2. In a mining-machine of the class speci 
fied, the combination of the machine-frame 
having the straps g g at the rear ends there 
of, the lower straps.g', having the extensions 
g° above the bodies of the straps, the journal 
boxes carrying the cutter-bar fitting in said 
straps, and the bearing-blocks provided with 
mortises to receive the ends of the straps, the 
extensions g’ of the lower straps entering the 
lower mortises so as to form the lower face of 
the bearing-block flush with the base of the 
straps g', substantially as and for the pur 
poses set forth. 

3. In a mining-machine of the class speci 
fied, the combination of a tension-bar having 
a sprocket-wheel at the outer end thereof, 
around which the cleaner-chain passes, said 
tension-bar having a yoke at the inner end 
thereof, within which a tension-bolt is mount 
ed, and a guide-nut fitting within said yoke 
engaging with the tension-bolt, said nut be 
ing secured to the machine-frame, substan 
tially as and for the purposes set forth. 

4. In a mining-machine of the class speci 
fied, the combination of the tension-bar having 
a sprocket-wheel at the forward end, with 
which the cleaner - chain engages, a guide 
block Ili, secured to the machine-frame, within 
which the tension-bar slides, and a tension 
device at the rear end of the bar, Substan 
tially as and for the purposes set forth. 
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drawn close to the jack J when the operator 
stops the machine, raises the clutch M out of 
the drum IK, leaving the drum free to revolve, 
disengages the rope from the jack, carries the 

5. In a mining-machine of the class speci 
fied, the combination of the supporting-bar 
adapted to extend out at the side of the ma 
chine and having a sprocket-wheel at the end 
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thereof, the power-driven sprocket-wheel II, 
the sprocket-wheels hand h for directing 
the movement of the chain, and the cleaner 
chain passing around said sprocket - wheels 
Hand h' and below the guiding-sprockets ht 
and h, substantially as and for the purposes 
Set forth. 

6. In a mining-machine of the class speci 
fied, the combination, with the machine-frame 
having a stud h' extending out at the rear of 
One beam and having a guideway at the 
real of the other beam, of the chain-support 
ing bar it, having the guide-block I fitting 
On the stud and having the guide-nut en 
tering Said guideway, substantially as and 
for the purposes set forth. 

7. The combination of the longitudinal 
beam A, having the straps g g', and the bear 
ing-block G, engaging with said straps and 
closing the journal for the cutter-bar, said 
block having an extension G', supporting the 
Sprocket-wheel I, and a chain traveling over 
the Sprocket-wheel, substantially as and for 
the purposes set forth. 

S. In a mining-machine of the class speci 
fied, the combination of cross-shafts mounted 
in the machine-frame and carrying worm 
gear, alongitudinal shaft having worm-wheels 
mounted thereon and engaging with said 
Worms, a clutch for connecting either of said 
Worn-wheels to said shaft, a worm at the end 
of Said shaft, a vertical drum-shaft having a 
Worm-wheel engaging with said worm, a drum 
mounted loosely in said shaft, and a friction 
clutch carried by said shaft and adapted to 
engage with said drum, substantially as and 
for the purposes set forth. 

9. As a means for detachably securing a 
guide-rail for a mining-machine in position, 
the combination, with the rail, of a chair en 
gaging there with and having a ring or annu 
lus extending out therefrom and an extensi 
ble jack fitting within said ring and adapted 
to engage with the mine floor and roof, sub 
stantially as and for the purposes set forth. 

10. As a means for securing a guide-rail for 
a mining-machine in position, the combina 
tion, with the rail, of a chair provided with a 
ring Or annulus and having a seat formed 
therein to receive the tread, said seat being 
provided with the hook e', fitting over the 
tread of the rail, a key sliding in the seat or 
chamber in the chair at right angles to the 
rail to engage with the rail-tread and hold it 
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within the chair, and a jack adapted to en 
gage with the ring of the chair, substantially 
as and for the purposes set forth. 

11. As a means for Securing a guide-rail for 
a mining-machine in position, the combina 
tion, with the rail, of a chair having a seat to 
receive the same, provided with a hook fitting 
over one edge thereof and provided with a 
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ring or annulus and a guideway or chamber 
extending through the chair from said ring 
or annulus, a key sliding in Said guideway 
and adapted to engage with one face of the 
rail-tread and having its other face inclined, 
and a jack adapted to paSS through Said ring 
or annulus and engage with said inclined 
face and force the key against the rail, Sub 
stantially as and for the purposes set forth. 

12. As a means for securing a guide-rail for 
a mining-machine in position, the combina 
tion, with the rail, of a chair having a seat to 
receive the same, provided with a hook fitting 
over one edge thereof and provided with a 
ring or annulus and a guideway or chamber 
extending through the chair from said ring 
or annulus, a key sliding in Said guideway 
and adapted to engage with one face of the 
rail-tread and having its other face inclined, 
a jack adapted to pass through said ring or 
annulus and engage with said inclined face 
and force the key against the rail, said jack 
having a tubular base, and a shoe fitting 
within said base and provided with a recess 
into which the end of said key may enter be 
fore the jack is placed within the ring, sub 
stantially as and for the purposes set forth. 

l3. As a means for detachably securing a 
guide-rail for a mining-machine in position, 
the combination, with the rail, of a chair en 
gaging there with and having a ring or annu 
lus extending out therefrom and an extensi 
ble jack fitting within said ring and engaging 
with the mine floor and roof, said jack having 
two parts screwing the one within the other, 
the upper part having a sliding head, and a 
spring compressed between said head and the 
jack-body, substantially as and for the pur 
poses set forth. 
In testimony whereof I, the said JONAS L. 

MITCHELL, have here unto set my hand. 

JONAS I, MITCHEL. 
Witnesses: 

IF. X. COPELAND, 
ARTHUR DOLE. 
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