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To all whon, it may concern. 
Be it known that we, ADAM KEIL, a resident 

of McKeesport, in the county of Allegheny 
and State of Pennsylvania, and ANTON R. 

5 WESTERDAHL, a resident of Pittsburg, in the 
County of Allegheny and State of Pennsylva 
nia, have invented a new and useful Improve 
ment in Mining-Machines; and we do hereby 
declare the following to be a full, clear, and 

Io exact description thereof. 
Our invention relates to mining-machines, 

and has particular reference to certain im 
provements on what are known as “cutter 
chain mining-machines,” its object being to 

(5 improve the construction of the driving mech 
anism and the feed and recede mechanism 
for such machines, as well as to improve the 
Same in other particulars. 
The particular points of invention desired 

2O to be covered will be hereinafter described 
and claimed. 
To enable others skilled in the art to make 

and use our invention, we will describe the 
Same more fully, referring to the accompany 

25 ing drawings, in which 
Figure 1 is a plan view of the machine em 

bodying our invention. Fig. 2 is a side view 
of the same. Fig. 3 is a rear view. Fig. 4 is 
a cross-section on the line 4 4, Fig. 3; and 

3o Figs. 5 and 6 are detail views illustrating some 
of the improvements forming the subject 
matter of this specification. 
Like letters of reference indicate like parts 

in each. 
The mining-machine has a bed-frame or 

stationary bed A, which is formed of the lon 
gitudinally-extending horizontal flatplates Cl, 
which plates are connected at the forward 
end by a cross-bar a, in the center by the 

4o cross-bar a, and at the rear end by the cross 
bar plate a. The sliding frame B of the ma 
chine has the carriage b, which is supported 
on the rollers b, traveling on the flat plates a 
of the bed-frame and held in line by the guide 

45 plates b, fitting on the outer edges of the 
plates a. The forward end of the sliding 
frame is formed of the flat plates c, which ex 
tend forward above the plates a, and have at 
their forward ends the cross-frame c', around 

5o which the cutter-chain C passes, said cross 
frame c' having the sprocket-wheels c mount 

35 

ed in such position as to guide the cutter 
chain across the front end of the sliding 
frame. The rear ends of these plates c are 
connected to the carriage in any suitable Way 55 
and are guided at the front end of the bed by 
means of suitable guideways in a guide-block. 
Secured to the stationary bed A at the front 

and rear ends thereof are the brackets did, 
in which the screw-bar D is mounted, said 6o 
screw-bar having grooves or guideways d' 
therein, with which the clutch controlling the 
feed and recede mechanism is connected. 
The carriage b of the machine has formed 

in the center thereof the boss b', in which is 65 
journaled the sprocket-wheel shaft e, carry 
ing at its lower end the driving sprocket 
wheel C, around which the cutter-chain C 
passes, and by means of which its driving is 
hereinafter described. In order to give the 7p 
proper support and guidance to this cutter 
chain and at the same time to relieve the fric 
tion thereof as much as possible, instead of 
guiding-sprockets on each side of the carriage 
near the rear end of the machine, we form the 75 
flanged guide-wheels F, these guide-wheels 
having the central portion or body f of suffi 
cient height to take the pressure of the chain, 
and extending out below the central body f is - 
the annular flange f', which is of sufficient 8o 
width to give support to the entire body of the 
cutter-chain as it passes around the Wheel, 
such construction being found to give a firm 
support to the cutter-chain on these guiding 
wheels and relieve the chain from the wear 85 
of the sprockets entering within the same, 
the chain being only subject to the wear of 
the driving sprocket or sprockets at the for 
ward ends of the sliding frame. These guid 
ing-wheels are supported on arms or brack- 9o 
ets f', which are bolted to the carriage b, and 
have formed thereon vertical pins or journals 
on which the guiding-wheels are mounted. 
The machine is arranged to be operated by 

an electric motor; and one of the objects of 95 
the present invention is to So arrange the ma 
chine that it will drive with a very compact 
form of gearing, and so that the motor can be 
arranged above the sprocket-wheel, and so 
occupy practically no additional space other Ioo 
than that required for the driving mechan 
ism. Secured to the sprocket-wheel shaft e 
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above the boss ty' is first the beveled geare', 
hereinafter referred to, and above that the 
driving gear-wheel E, which is made of large 
diameter, so as to obtain the necessary power 
and reduce the speed by one reduction from 
the motor. It will be evident that such a 
driving gear-wheel occupies a comparatively 
large space, though it does not require a larger 
carriage than would be necessitated under 
any construction of the machine to arrange 
the feed and recede mechanism. Extending 
up from the carriage l is the rear frame g for 
the Support of the motor G, this rear frame 
being directly secured to the carriage and 
having the cross-brace g', on which the body 
of the motor rests. In order to secure the 
motor directly to this rear supporting frame 
or bracket, we employ bolts g’, which are pref 
erably constructed with hinges or pintles g, 
mounted in seats in the body of the motor 
and extending down and fitting into grooves 
or seats g in the cross-brace g' of the bracket 
g and securely clamped there to by the nuts 
g. This supporting bracket or frame g is 
placed to the rear of the driving gear-wheel 
e, and it brings the body of the motor directly 
Over the gear-wheel, as is clearly shown in 
Figs. 1 and 2. To support the forward end 
of the motor, a cross-brace-such as is used 
at real end of motor-could not well be elm 
ployed on account of the yoke for the arma 
ture-shaft necessarily extending down at this 
point, and the front supporting - frame is 
formed of the standards which extend up 
from the carriage b, and upon which the pole 
pieces G of the motor rest directly, these pole 
pieces being clamped to the standards by the 
same kind of hinged bolts above described in 
connection with the rear bracket g. A firm 
support for the motor is thus provided on the 
body of the carriage and in such position that 
the motor-armature can be arranged to run 
in a vertical position, and the motor being 
Secured to the carriage in this manner and 
connected to the armature-pinion hereinafter 
described it can be removed from the car 
riage by simply loosening the nuts (f. 
The armature-shaft II of the motor is sup 

ported in yokesh h', secured to the pole-pieces, 
the armature-shaft having above the upper 
yoke a collar l', by which it is hung within 
said yokes, and to reduce the friction caused 
by the weight of the armature a ball-bearing 
may be arranged between the bottom face of 
collar land top face of upper yoke. This 
armature-shaft has directly connected thereto 
or, as preferred by us, engages by means of an 
angular pin-and-socket connection with the 
pinion E, which drives the gear-wheel E, the 
power being thus transmitted directly from 
the vertical motor to the gear-wheel on the 
driving-sprocket-wheel shaft, and the simplest 
and strongest form of mechanism practical 
for the purpose being employed. 

It will be noticed that the body of the mo 
tor is placed directly above the gear-wheel E, 
and that its pole-pieces extend forward in 
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such position as to bring the armature-shaft 
in line with the edge of the driving gear-wheel. 
By this construction the weight of the motor 
is brought centrally over the carriage, While 
the power is applied at the edge of the driv 
ing gear wheel and a compact form of driv 
ing mechanism obtained. 

For the purpose offeeding the machine for 
ward and withdrawing the same the Screw 
bar ID is rotated in different directions and 
screws through the nut k, which is secured 
directly to the carriage b, this nut being di 
vided longitudinally into two parts lc’ l', the 
main body lic' being bolted to the carriage, 
while the part l is provided with the flanges 
is le", which are bolted to the partle', the par 
ticular part k being arranged to be withdrawn 
sidewise from the partic' when the bolts are 
removed, so that the screw-bar can be quickly 
removed from the nut when necessary. To 
feed the machine forward we employ a Worm 
l at the base of the armature-shaft, meshing 
with the worm-wheel l', encircling the screw 
bar, the power being thus applied directly 
from the armature-shaft to the feeding mech 
anism, and a very simple form of feed being 
thus obtained. This worm and worm-wheel 
are both mounted within the box m, which is 
bolted to the carriage, as more clearly shown 
in Figs. 5 and 6, the worm and the pinion Ebe: 
ing formed in one piece and angular Socket 
being formed at the upper end of the same, 
in which the angular pin or end i? of the air 
mature-shaft enters. The box n has the bear 
ing in' with the cap-piece m”, which incloses 
the worm, the shaft carrying the worm and 
pinion being seated within this bearing m', 
the lower end of the shaft being seated in a 
Babbitt-metal or like seat, while between the 
worm land the pinion E is the annular groove 
or bearing, so that the shaft is properly Sup 
ported within the box or bearing, and as the 
armature-shaft is seated in the shaft formed 
with the pinion and worm this bearing also 
gives support to the armature - Shaft both 
through the seat at the base of the box in 
and through the bearing at the upper end 
thereof, the pinion E resting on the upper 
face of the bearing. The box in has also the 
removable cap in', which, with the box, forms 
the bearing for the worm-gear l', the said 
worm-gear having formed with it the jour 
mals l l and the clutch-face i, which engages 
with the clutch . The worm and the worm 
gear are thus inclosed within the box in and 
protected from the dust or cuttings, while at 
the same time they may be run in oil, So as to 
reduce friction. 

For drawing back the machinea pinion pen 
circles the screw-bar D, being mounted in the 
bearing-box r, which fits within the annular 
journal p' of the pinion, and in front of which 
is the clutch-face p° to engage with the clutch 
in, the pinion p and its clutch-face being 
formed in one piece. In line with the sprocket 
Wheel shaft e is the shafts, which is mounted 
in the bearings', forming part of the box r, 
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and carries the pinions, which meshes with 
the pinion p, while at the end of the shafts is 
the beveled pinion e, which meshes with the 
beveled geare' on the sprocket-wheel shaft 
e, the power to rotate the recede pinion p be 
ing thus obtained from the sprocket-wheel 
shaft through the beveled gear and bevel 
pinion e'e' and the pinions meshing with the 
said pinion p. The clutch in engages with 
the screw-bar by suitable keys or feathers fit 
ting in the keyways or grooves of the screw 
har and slides upon the screw-bar as the ma 
chine is fed forward or back, and it engages 
with the clutch-faces land p° of the worm 
gear land the pinion p. It is operated by 
the lever t, mounted in the bearing t' on the 
carriage and having a lug or tooth t°, which 
engages with the slide-bar u, sliding in the 
bearing u' on the carriage and connected by 
swivel-pin with the fork in, straddling the 
clutch n, such slide-bar having a recess in 
the under face thereof to engage with the 
tooth it of the clutch-lever, such construction 
providing for the shifting of the clutch with 
Out throwing any strain thereon in a line at 
an angle to the movement of the clutch. 

35 

45 

55 

In the operation of the machine constructed 
as above described the machine is placed with 
its forward end parallel with the breast of coal 
to be undercut, and is secured in place by suit 
ablejacks. The operator then starts the motor 
G and throws the clutch n into engagement 
With the Worm-gear l'. The armature and shaft 
through the pinion E then rotates the large 
gear-wheel E, so turning the vertical sprocket 
wheel shaft and so causing the movement 
of the cutter-chain at the desired speed, the 
chain traveling around one of the guide 
wheels F, and then to the forward end of the 
sliding frame and around the sprocket-wheels 
supported in the cross-frame c', and then back 
along the other side of the machine to the other 
guide-wheel F and to the driving sprocket 
Wheel. At the same time the worm l of the 
armature-shaft turns the worm-gear l' and 
through the clutch in turns the screw-bar so 
as to force the machine forward, any back 
thrust in this movement being taken by the 
nut c, through which the bar D screws. The 
machine is thus fed slowly forward, so as to 
advance the sliding frame into the coal, while 
the cutters on the cutter-chain cut the kerf 
within the coal and carry out with them the 
coal so cut. This is continued until the ma 
chine is fed out its full length, when the 
clutch is moved either by the operator or by 
automatic mechanism and is withdrawn from 
engagement with the Worm - wheel l and 
thrown into engagement with the pinion p, 
when, through the beveled gear e'e', pinion 
s', pinion p, and clutch n, the screw-bar is 
rotated in the opposite direction and at a 

greater speed to withdraw the sliding frame. 
As soon as the sliding frame is withdrawn its 
full length the machine is stopped and may 65 
be moved over into position to make the next 
cut, and the operation is repeated. 
The gearing employed is simple in con 

struction, the power being applied as di 
rectly as possible for the purpose intended, 
and on account of the employment of a mo 
tor having a vertical armature and shaft and 
the mounting of the same above the carriage 
and directly above the gear-wheel of the 
driving sprocket-shaft a very compact ma 
chine is obtained, while at the same time all 
the parts of the machine are protected as 
fully as practicable, and any part of the 
machine desired may be quickly reached 
for repair or replacement in case of wear or 
breakage. 
What we claim as our invention, and desire 

to secure by Letters Patent, is 
1. In a mining-machine, the combination 

of an electric motor having a vertical arma 
ture-shaft provided with an angular base, a 
pinion mounted in a suitable bearing directly 
below such armature-shaft, having an angular 
socket at the upper end with which such arma 
ture-shaft engages, and connections from Said 
pinion to the cutting mechanism of the ma 
chine, substantially as and for the purposes set 
forth. 

2. In a mining-machine, the combination 
of a screw-bar D, the box in, forming the 
bearing for the worm-gear l', encircling said 
screw-bar and forming the bearing for the 
vertical worm l at one side thereof, and a mo 
tor having a vertical armature and shaft en 
gaging directly with the shaft carrying said 
worm by an angular pin-and-socket connec 
tion, substantially as and for the purposes set 
forth. 

3. In a mining-machine, the combination 
of a bed-frame having a grooved screw-bar 
mounted thereon, a sliding frame carrying a 
nut engaged with the screw-bar, a vertical 
sprocket-shaft mounted in said frame and 
having a beveledgear, and a shaft carrying a 
bevel-pinion meshing with the beveled gear 
on the sprocket-wheel shaft and carrying a 
pinion meshing with a pinion encircling the 
screw-bar and adapted to be engaged there 
with to turn the same, substantially as and 
for the purposes set forth. 

In testimony whereof we, the said ADAM 
EXEIL and ANTONR, WESTERDAHL, have here 
unto set our hands. 

ADAM KEIL. 
ANTON R. WESTERDAHL, 

Witnesses: 
J. N. COOKE, 
S. DUFFIELD MITCHELL, 
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