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To all whom it may concern: 
I3e it known that I, WALTER F. TroTTER, 

a citizen of the United States, residing at 
Charleston, in the county of Kanawha and 
State of West Virginia, have invented cer 
tain new and useful Improvements in Min 
ing-Machines, of which the following is a 
specification, reference being had therein to 
the accompanying drawing. 
This invention relates to improvements 

in mining machines, particularly to side 
cutting mining machines. It has been pro 
posed heretofore to provide machines of 
this class with flexible draft devices adapt 
ed to propel the machine along the face of 
the coal and to guide it or hold it to its 
work. In some cases cables were to be used 
as the flexible draft and holding members, 
and in other cases the functions of pro 
pelling and guiding the machine were to 
be performed by chains in connection with 
sprocket mechanisms or the like on the mas chines adapted to engage positively and 
rigidly with the chains. In one form of 
these latter machines, for example, a single 
continuous chain is provided having one 
end fixed to an anchor or the like in advance 
of the machine and its other end fixed to an 
anchoring device on the rear side of the 
machine, while intermediate its ends the 
chain passes over sprocket drive mecha 
nisms on the machine. 
My invention contemplates the use pref 

erably of cables for propelling and guiding 
the machine and is intended to provide a 
machine in which are overcome certain dis 
:dvantages and diculties that have here 
tofore been experienced in the use of side 
cutting machines, especially in propelling 
and gliding the machines in room and pil 
la' mining. 
The nature and all of the various objects 

of the invention will be understood in detail 
from the following description in connec 
tion with the drawings, 

Figure 1 is a plan view of a mining...ma. 
chine embodying my improvements; Fig. 2 
is a section on the line 2-2, Fig. 1; Fig. 3 
is a side elevation of the same with a por 
tion of the cutting apparatus broken away. 
Figs. 4 and 4 are enlarged sections on the 
line 4-4. Fig. 1, showing the operating. 
mechanisms and the cutter frame respec 
tively: Fig. 5 is an enlarged section on the 
line 5-5, Fig. 1; Fig. 6 is an enlarged sec 

tion on the line 6-6, Fig. 1; Fig. 7 is a side 
elevation, partly insection, of the guiding. 
cable drums; Fig. 8 is an end elevation of 
Said drums; Fig. 9 is a side elevation on a 
Small scale showing the method of leading 
the mining machine upon a transporting 
truck: Fig. 10 is a plan view on a smail 
Scale showing the mining machine arranged 
to feed transversely to the coal face at the 
beginning of acut; Fig. 11 is a plan view 
on a small scale showing the mining ma chine, and its operating parts arranged to 
feed laterally along the coal face; Fig. 12 
is an edge view of the detachable pawl ever 
used in connection with the guiding-cable 
dil Ins; Fig. 13 is a face view of a plate con stituting part of the guiding-cable drum 
structure; and Fig.14 is a plan view of the 
clutch lever used in connection with said 
cable drums. 

For the purposes of illustration I have 
shown in the drawing a mining machine of 
which A indicates the bed frame as an en 
tirety, B the cutting apparatus extending 
from the inner end thereof and supported thereby, C. C the feeding and gividing 
mechanism for advancing the cutting appa 
latus and machine either longitudinally or 
laterally, ID the motor mechanism and the 
auxiliary parts employed when it is desired 
to have a cutting apparatus advanced into 
the coal transversely to the face thereof. 
The main frame may be of any suitable 

construction, as far as some features of my 
invention are concerned, but, for reasons 
which will later appear, I prefer a con 
struction of the character 
construction comprises a plate-like shoe 1. 
adapted to rest upon the ground, and slide 
freely thereon in any direction, longitudi 
nally arranged angle bars or plates, 2, 2 
secured to said shoe at either side thereof 
and a suitable platform 3 resting upon and 
secured to said longitudinal side bars. 

4, 4 are webs or plates depending from 
the platform 3 and carrying at their lower 
ends the outwardly turned longitudinally 
extending cutting apparatus glides 5, 5. 
The main frame thus constructed consti 

tutes a box which is closed on all sides ex 
cept the inner and outer ends. - 

It will be observed on reference to Figs 
3 and 4 that the platform 3 extends at its 
outer end beyond the bottom plate or shoe 1. 
and that the side plates 2 are correspond 
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ingly cut away. In other words, the outer 
end of the upper platform part of the main 
frame overhangs considerably. 
The cutting apparatus comprises a lon 

gitudinally arranged horizontally disposed 
base plate 6, two longitudinally arranged 
horizontally disposed guide plates 7, above 
said base plate and spaced therefrom by the 
longitudinally arranged bars 8 so as to 
form a chain guide or recess 9, the parts 
just referred to being secured together in 
any suitable manner, as by rivets 10. 

11 is an inner sprocket wheel mounted 
upon a vertical axle 11, and between the 
inner end of the base plate 6 and a top 
plate 12 suitably secured to the base plate 
and having a rearwardly extending cen 
trally arranged part 12' fitted snugly be 
tween the top bars 7, 7 of the chain frame. 
The motor ID is suitably secured upon the 

platform 3 with its armature shaft 13 ar 
ranged longitudinally of the machine. 
14 is alongitudinally, arranged shaft, 

preferably having its axis in the vertical 
longitudinal plane of the axis of the chain 
frame. It is suitably mounted near either 
end in bearings 14 and 14, one of which is 
carried by a bearing standard 14' suitably 
secured to the platform 3. The standard 
14 extends transversely of the machine in 
either direction from the shaft 14 for the 
purpose to be hereinafter described. 15 is a spur gear rigidly secured to the 
shaft 14 and meshing with a pinion 16 se 
cured to the inner end of the armature 
shaft 13. 
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ing the element 18 of the clutch in either di 
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17 is a bevel pinion loosely mounted on the 
shaft 14 near the outer end thereof. 
18 indicates a positive clutch interposed 

between the said shaft 14 and the bevel pin 
ion 17, the longitudinally stationary element 
18 of said clutch being secured to the said 
bevel pinion and the longitudinally movable 
element 18 being splined to the shaft. 
18 indicates suitable mechanism for mov 

rection. 
19 is a vertically disposed shaft suitably 

mounted in bearings carried by the main 
frame of the machine and having its axis in 
the vertical plane containing the axis of the 
shaft 14, 20 is a bevel gear secured to the 
upper end of the said vertical shaft and in 
mesh with the bevel pinion 17. 
21 is a sprocket drive wheel rigidly se 

cured to the lower end of the vertical 
shaft 19. 
22 indicates as an entirety an endless cut 

ter chain or carrier extending around the 
sprocket drive wheel 21 and the inner 
being arranged at either side within the 
guides 9 of the said cutter frame and carry ing laterally extending cutters 23 of any 
suitable construction. The cutter frame is 

and 35 to the shaft 32. 
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supported from the main frame by the lon gitudinally arranged slides or guides 5 de 
pending from the main frame and arranged 
to fit snugly between the base plate and the 
upper plate of the chain frame. The main 
frame and the chain frame are normally 
held from longitudinal movement relative 
to each other by mechanism indicated as an 
entirety by 24, which also serves as an ad 
justing means for moving the frames rela 
tive to each other to vary the tension upon 
the cutter chain. The adjusting mechanism 
24 comprises a longitudinally arranged 
screw threaded shaft 24 mounted near its 
inner end in a bearing in a depending plate 
25 which is secured to the inner end of the 
main frame platform 3. Near its outer end 
it is fitted into a threaded nut 26 which is 
arranged between uprights or projections 
27, 27 carried by the base plate 6. The 
inner end of this shaft is squared as indi 
cated at 24 to receive a suitable wrench for 
turning the shaft in either direction so as to 
further extend the chain frame or to re 
tract it relative to the main frame, as de 
sired. 
28 is a worm gear rigidly secured to the 

longitudinally arranged shaft 14 near the 
inner end thereof and between the bearing 
standard 14 and the gear wheel 15 secured 
to the said shaft. 
29 is a shaft arranged beneath the said 

shaft 14 and transversely of the main frame. 
It is suitably mounted in a bearing 29' se 
cured to the platform of the said frame. 
30 is a worm wheel secured to one end of 

the said transverse shaft 29 and in mesh 
with the worm 28 on the shaft 14. 

81 is a Worm rigidly secured to the other 
end of the shaft 29. 
32 is a longitudinally arranged shaft 

mounted near either end in bearings 32,32', 
carried by bearing standards 14 and 32, 
the latter being arranged parallel to the 
former and of substantially the same width 
and secured to the platform of the main 
frame. The axis of this shaft 32 is in a 
vertical longitudinal plane on the opposite 
side of the vertical longitudinal plane of the 
ax's of the shaft 14 from armature shaft 13. 
33 is a Worm wheel rigidly secured to the 

outer end of the shaft 32 and in mesh with 
the worm 31 on the transverse shaft 29. 
84 is a spur gear loosely mounted upon the 

shaft 32 adjacent to the bearing standard 
14", and 35 is a gear wheel of greater di 
ameter than the gear wheel 34 and loosely 
mounted upon the said shaft 32 adjacent to 
the bearing standard 32. 

36 indicates as an entirety clutch mecha 
nism for alternately connecting the gears 34 

Of this clutch mech 
anism 36' indicates a longitudinally movable 
element E. to the shaft 32 and carrying at one end clutch jaws 36' adapted to engage 
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clutch jaws 36 secured to the gear wheel 35 
and at its other end clutch jaws 36° adapted 
to engage with the clutch jaws 36 carried 
by the gear wheel 34. 

37 indicates as an entirety suitable mech 
anism for shifting the movable element 36 
of the clutch in either direction at will. 
38 is a longitudinally arranged drum 

shaft suitably mounted near either end in 
bearings 38', 38, in the bearing standards 
14a and 32 respectively. The axis of this 
shaft is on the opposite side of the vertical 
plane containing the axis of the shaft 14 from the axis of the shaft 32. 
39 is a gear wheel rigidly secured to the 

shaft 38 near one end thereof and in mesh 
with the gear wheel 34 on the shaft 32, and 
40 is a gear wheel of smaller diameter than 
the gear wheel 39 and rigidly secured near 
the opposite end of the shaft 88, and in mesh 
with the gear wheel 35 on the shaft 32. 

41 is a cable winding drum loosely 
mounted on the shaft 38 and preferably ad 
jacent to the gear wheel 40 at the inner end 
thereof. The periphery of the cable drum 
may be spirally grooved as indicated at 41 
to assist in the spooling of a draft cable 
upon the drum. The drum is preferably 
connected to the shaft 38 by means of a fric 
tion clutch 41, one element of which is a 
ring or casing 41 carried by the drum and 
extending outwardly therefrom, and the 
other element of which is a pulley or ring 
41 having its rim radially slotted at 41', 
41, as indicated. 

41e are adjustable wedges or expanders 
arranged between the sections of the rim 
at said slots and adapted to force the pe 
riphery of the rim into engagement with 
the inner walls of the ring 41 in the well 
known manner. By varying the adjustment 
of the expanders the clutch can be made to 
slip when the resistance to the rotation of 

winding drum reaches any given 
amount, 
43 is a pulley or sheave arranged to re 

ceive and guide the cable 44 as it is wound. 
upon or is paid out from the drum 41. This 
pulley 43 is mounted in a swiveling support 
having a spindle mounted in a bracket bear 
ing 43. The pulley spindle can be rotated 
so that the pulley can be bodily turned to 
permit it to lie in either of several planes. 
When the machine is in operation and is 
being bodily advanced along the coal, the 
pulley is at substantially right angles to the 
longitudinal lines of the machine. When 
the machine is being advanced longitudi 
nally to feed its cutting apparatus into the 
coal the pulley is turned inward as shown 
in Fig. 10. When the machine is being 
loaded onto a truck, the pulley is turned to 
the opposite position, as shown in Fig. 9. 
In order to have it automatically assume the 
most advantageous position, when stress is 

being exerted upon the cable, the pulley 
support or carrier is so constructed as to 
hold the pulley axis in a plane other than 
the plane of the axis of the spindle part. 
In other words, the pulley carrier is similar 
to the fork carrier of the caster wheel. 
When the machine is in operation it is 

advanced along the face of the coal by ten 
sion in the draft cable 44 due to the rotation 
of the drum 41. Under the action of this 
forward draft, the outer end of the machine 
tends to swing forward relative to the cutter 
frame because of the resistance which the 
coal offers to the advance of the cutters. To 
overcome this tendency and maintain the 
machine in proper working position relative 
to the face of the coal, I use a cable or cables 
supplemental to the main draft cable for 
the purpose of guiding it. Preferably 
there are two supplemental cables for this 
purpose. One is indicated at 56 and the 
other at 56. That at 56 passes around a 
sheave at 54 mounted in a bracket 55 at the 
inner end of the machine, thence outward to 
a sheave 53, at the outer corner of the ma 
chine and thence to the spool or winding 
drum 46. The cable 56 is at its rear end 
secured to an anchoring device, such as a 
jack at 57, and is wound upon a spool or 
drum at 47. The two spools or drums 46 
and 47 are supported by a bracket indicated 
as an entirety by 49, having a base plate 49a 
which is secured to the outer corner of the 
machine frame. From the vertical plate of 
the bracket there projects outward a bear 
ing cylinder 49. Upon this there is fitted 
a sleeve 50, at the outer end of which there 
is a series of ratchet teeth 50. Upon this 
sleeve, in turn, are fitted the two reels or 
drums 46 and 47. The inner reel or drum 
46, after being slipped upon the cylinder 50 
is rigidly secured thereto by keys or other 
wise. The outer reel 47 is loose upon the 
sleeve. It has a tubular part at 47 which 
provides a bearing support on the sleeve and 
which extends a short distance under the 
peripheral part of the reel or drum 46. On 
the outer side or face of the reel 47 there is 
formed a ratcheted flange 47. 
The reels are held in place on the sleeve 

50 by a plate or disk 58 which is fastened 
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to the end of the bearing-cylinder 49b. 
When the parts are assembled the ratchet 
wheel 50° is situated in the chamber or space 
at 50, and just inside of the plate 58. In 
the annular chamber or space at 59 there is a 
pawl 60 pivoted to the ear 61 and adapted 
to engage with the teeth at 50", so as to pre 
vent relative' rotation of the drums in one 
direction. It will be understood that pawl 
60 is to be maintained in operative engage 
ment with the ratchet in any suitable well 
known manner. Commonly, in pawl and 
ratchet mechanism, a spring is provided to 
press the pawl into engagement with the 
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ratchet teeth. The reel 4 is adapted to be 
rotated by a pawl 62 which can be mounted 
on the machine but which I prefer to have 
carried by a detachable lever handle such as 
shown at 63. To the face plate 58 are se 
cured studs or fulcrum pins 64 and the lever 
63 can be detachably connected with either 
of these at will. The pawl 62 is pivoted at 
such point that when the lever is in position 
it engages with one or the other of the teeth 
47. And as will be explained, these devices 

5 

20. 

are used to vary the position of the machine 
relative to its lines of travel by varying the 
tension on the cable 56°. In this case the 
adjustment of parts is effected by hand. 
Another mechanism is also illustrated by 
means of which this varying or adjusting of the machine can be accomplished by power. 
65 is a dog movably supported in the 

chamber in the interior of cylinder 49 and 
'' adapted to be advanced through an aperture 
66 in the cylindrical periphery of the bear 
ing and to engage one or the other of a 

25. 
series of rig apertures 49 in the cyl 
inder 50. This dog 65 is pivoted to the lever 
67 which is arranged to project through the 
slot 72 in the face plate 58. At the inner 
end the lever is pivoted to a support in the 
metal at the inner end of the bearing 49. 
The lever 67 projects far enough beyond the 
outer end of the reels to permit the operator 
to push the dog 65 outward when he desires. 
As soon as this dog engages with the sleeve 
50, the latter will be locked against rotation, 
and with it the inner reel 46. The reel 47 
is locked at the same time to the sleeve 50 
by means of the pawl 60 carried by the reel 
47 and engaging the teeth at 50. If at the 
time of such locking together of the parts 
the machine is in operation, the reels become a stationary point...rigidly connected to an 
anchoring device in the rear of the ma 
chine and to an anchoring device in the 
front. And as the reel or drum'41 is exert 
ing a stress upon the cable 44, the front end 
of the machine tends to advance while the 
rear end is held stationary and as a result 
the longitudinal line of the machine tends 
to assume a greater and greater inclination 
to the line of travel of the machine along 
the face. As soon as the machine has as 
sumed the position of inclination desired, 
the operator withdraws the dog 65 from the 
sleeve 50 after which the reels 46 and 47 are 

5 free to again rotate, one for taking up its 
cable and the other for paying its cable out. 

tO 

In the present case the mechanism and the 
mode operation differ from those set forth 
in my early application with respect to the 
fastenings oranchoring of the cable. In 

“this case the cables 44 and 56 are fastened 

ju. 

stationarily and independently of each other 
at their front ends. Each may be secured 
to a separate anchoring device or they may 
be independently fastened to a common 

1,389? 
holder, such as a screw jack, or an anchor 
inserted into the coal. - - - - - 
Since the cable 56 has one end connected 

to the winding drum 46 and the cable 56 
has one end connected to the winding drum 
47, while said drums are connected by the 
pawl and ratchet devices described, it will 
be seen that the drums and the connections 
between them constitute a connection be 
tween the two cables, and this connection 
provides for a winding up and paying out 
of the cables, respectively, in perfect unison, 
while it is also adapted to permit a more 
rapid winding up or paying out of one 
cable than of the other. 

In longwall mining an undercut is usually 
easily started at a free face, but in room 
and pillar work an entering or "sumping” 
cut must be made in order to get the cutting 
apparatus under the coal, this entelling cut 
being made adjacent one or the other of 
the ribs constituting the side walls of the 
room. With my improved machine the 
sumping cut is made by feeding the ma 
chine longitudinally forward so as to pro 
ject, the cutting apparatus into the coal. 
The side cutting machine heretofore pro 
posed for room and pillar work have been 
open to serious objection in connection with 
the making of the sumping cut. Either 
there was no adequate provision for effect 
ing the sumping cut, or, in the case of other 
machines, this entering cut could be effected 
only by the use of a large, heavy and cum 
bersome frame or pan designed to support 
the entire machine and guide it while it was 
forced endwise toward the coal face in much 
the same manner as the main frame of a 
“breast” machine supports and guides its 
cutter frame and carriage. It has been m 
purpose to avoid the use of the heavy and 
cumbersome supporting and guiding frame, 
and I have accordingly designed the main 
frame of my machine to work directly on 
the floor of the mine, and have provided. 
guide devices for the machine which, while 
thoroughly effective, are light and easily 
handled. 

Referring to Fig. 10, 74 is a guide, formed 
preferably of an angle iron. This guide is 
designed to be placed on the floor of the 
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mine with its length extending parallel to . 
the direction in which the cutting apparatus 
is to be advanced into the coal. In the 
drawing it is shown approximately at right 
angles to the face of the coal. It is rigidly 
fastened in position to the floor by means of 
a jack 75 at the outer end and adapted to 
reach the roof, and a jack 76 at the inner 
end adapted to engage with the face of the 
coal, and preferably situated at an angle 
to the face so as to overcome the tendency to 
lateral displacement under the stresses from 
the machine. The side bars of the machine 
are provided with one or more guide irons 
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these guiding devices which 
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or clips 77 which overlap or engage loosely 
with the flange on the guide. The one clip 
77 in the construction illustrated is designed 
to be substituted for tie guide sheave 54, 
as will be seen from a comparison of Figs. 
1, 2 and 10. When the machine is being fed 
into the coal, its travel is governed by 

are subse 
(uently removed. 
The mode of operation of the above de 

scribed mechanism will be fully understood. 
Assuming that it is desired to undercut the 
Face of the coal in a room in a mine which is 
operated on the “room and pillar' plan, the 
machine is first put into the position shown 
in Fig. 10 with the cutting apparatus di. 
rected toward and approximately at right 
angles to the face to be undercut. The guide 
rail 74 is then put into position at the side 
of the machine and secured in place by the 
jacks 75 and 76. The cable sheave 43 is 
turned around so that the planes transverse 
to its axis are parallel to the longitudinal 
lines of the machine as shown in Fig. 10. 
The end of the cable 44 is then secured to the 
inner jack 76 or a suitable anchoring device, 
the cables 56 and 56 being now out of ac 
tion, and preferably both wound up on their 
respective drums 46 and 47 so as not to in 
teifere with the free handling of the ma 
chine. Current being introduced to the mo 
tor it is set in operation and drives the shaft 
ing and gearing down to and including the 
clutch element at 18, and also the clutch ele 
ment at 36. The operator upon shifting 
these drive clutch elements into engagement 
with their companion parts causes the power 
to be transmitted first to the cutting appara 
tus and secondly to the winding drum, the 
latter being driven preferably through the 
slow speed gears by throwing the clutch 
parts 36 and 36 into operative engagement. 
The high speed gears might be employed to 
feed the machine to its work in case the coal 
is very soft, but ordinarily the low speed 
gears are used for this purpose, the high 
speed gears being reserved to drive the drum 
41 when the propelling cable is used to drag 
the machine about from one position in the 
mine room to another. The clutches having 
been thrown into engagement as stated, the 
inachine as an entirety is drawn endwise to 
ward the coal and this motion continuing 
finally brings it to a position where the ac 
tive part of its cutting apparatus is entirely 
under the coal and the frame and power 
parts are close to the face. Then the motor 
is temporarily stopped. The iacks 75 and 
76 are loosened and they and the guide rail 
74 are laid aside. Thereafter the cable 44 is 
stretched across the room near the coal face 
and its free end is secured to the jack or 
anchoring device at 78. Next the cable 56 
is passed around the guide sheaves 53 and 54 
and extended along the face of the coal to 

35 

the distant rib where its end is made fast 
adjacent the end of cable 44. The loose end 
of cable 56 is then secured to the adjacent 
anchor 57 and by means of the ratchet de 
vices above described the tension of the two 
cables 56 and 56 is properly adjusted. Then 
the motor is againput into operation. The 
winding, drum 41 and the cable 44 at once. 
begin to propel the machine as an entirety 
toward the anchoring device at 78, and at 
the same time the cutters having been again 
Set in motion begin to attack the coal at the 
side edge of the original kerf. Under the 
action of the draft of the cable 44 and the 
resistance which the coal offers to the cut 
ters, the outer end of the machine tends to 
Swing forward, but this is resisted by the 
rear guide cable 56 which is paid out by its 
reel 4 as the machine advances along the 
face, the front guide cable 56 acting, through 
the drum 46 and the pawl and ratchet, con 
nection between it and the drum 47, to pre 
vent a paying out of the rear cable more 
rapid than the advance of the inner end of 
the machine frame. Hence the machine 
tends to maintain its angular relation to the 
face as the undercut proceeds. 

If at any time during this undercutting 
operating it becomes necessary either be 
cause of a variation in the character of the 
coal, or because of the configuration of the 
face of the coal or of the floor of the mine, 
or for other reason, to vary the angular posi 
tion of the machine, it can be quickly and 
easily done by means of the devices pro 
vided. The operator can with the lever 63 
and pawl 62, impart one or more rotary steps 
to the reel 47 in the direction to wind up 
cable 56°. This causes a relative shortening 
of the cable 56 and results in holding back 
the rear part of the machine in relation to 
the forward part. In this way, the machine 
can be inclined forward from its outer end 
relative to its path of advance if such posi 
tioning is desired. Or the same result can 
be obtained by utilizing power in the way 
above described. That is to say, the oper 
ator can cause the dog 65 to lock the sleeve 
50 against rotation, whereupon the reels and 
the adjacent parts of the cables become, in 
effect, a pivoting point for the machine, 
around which the inner part of it swings as 
the draft on the cable 44 continues. On the 
other hand the machine can, when it is de 
sired, be angled in the opposite direction. 
By means of the lever 63 the stress on pawl 
60 can be eased off so that the pawl can be 
disengaged to permit paying out of cable 56 
under control of the hand lever 63. Such 
paying out of cable 56 permits the outer end 
of the machine to swing forward under the 
action of the draft in cable 44, as will readily 
be understood. 
The rotation of the drum 47 is resisted or 

retarded by the cable section 56 and the 
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drum 46 upon which it is wound in a direc 
tion opposite to the winding of the cable 
section 56 on the drum 47. When the parts 
of the apparatus are so adjusted as to per 
mit the drums 46 and 47 to rotate with equal 
speed the retardation of the outer end of 
the machine will be constant and propor 
tioned to the winding up of the cable 56 and 
the unwinding of the cable 56". But, by 
means of the control devices above de 
scribed, there can be variation in respect to 
this matter of retarding the outer end of 
the machine. That is to say, the retarding 
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ing movement of the machine can be effect 
ed periodically first in one direction, then in 40 

45 

50 

can be increased up to the point of actual 
stoppage and, consequently, the angle of the 
machine to the face of the coal can be varied 
either, as above described, manually, or by 
the force of the motor. 
Thus it will be seen that the machine can 

readily be angled backward or forward by 
suitable manipulation of the control de 
vices associated with the cables 56 and 56 
and their winding drums 46 and 47, Since 
these control devices are all mounted on the 
machine, the guiding and angling operations 
which have been referred to can be effected 
with much greater ease and convenience 
than is possible with machines having de 
vices associated with the anchored end of 
the guide cable for taking up or paying out 
said cable. With this latter arrangement it. 
is necessary for the machine runner, when 
ever he desires to change the angle of the 
machine, to go from the machine back to the 
anchor at the rib, and when the room is 
thirty or forty feet wide much time is lost 
in this way. When it is desirable to do so, the swing 

the other, so that the machine is given an 
oscillatory movement as it advances along 
the face. Such a handling of the machine is 
sometimes advantageous when the coal 
carries impurities in the form of hard hod 
ules, since the oscillatory movement, by 
changing the line of attack of the cutters, 
tends to loosen suchimpurities. 

Impurities so hard are sometimes encoun 
tered that it is possible to 'cut through 
them, if at all, only at a greatly reduced 
rate of feed. In such cases the friction 
clutch by which the winding drum 41 is 

55 
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driven is very advantageous. As soon as 
the resistance to the rotation of the drum reaches a certain intensity the clutch per 
mits slippage and thus prevents breakage 
of the machine parts. If the obstruction is 
not too hard or too extensive it may be pos 
sible to cut through it at the slow rate per 
mitted by the slippage, the guide cables and 
associated devices operating meantime in 
their usual manner because they are inde 
pendent of the propelling cable mechanism. 

is fin any case the slippage of the clutch gives 

ing 

paying out either or both of the 

'1jareb 

the machine runner ample warning of the 
obstruction without subjecting the machine 
to injury. 

It will be understood, of course, that the 
oscillatory movement of the machine and the 
swinging thereof under manual control are 
possible by reason of the fact that the main 
frame of the machine rests upon and is 
freely slidable upon the floor of the mine. 
This freedom of the machine for horizontal. 
sliding movement is facilitated by the use of 
the common flat skids which are practically 
always employed in connection with these 
machines when the mine floor is soft or un 
even. These skids, which are in the form 
of thin metal plates a few inches wide, are laid upon the floor' of the mine in the direc 
tion of the machine's advance and, afford 

a hard smooth surface for the main 
frame, greatly facilitate the movement of 
the machine. 
The free movement of the machine over 

the floor of the mine makes possible not only 
angular or swinging movements, such as have of E. 
ments of the machine outward from and in 
ward toward the coal face-movements 
which would of course be quite impossible 

to, but also bodily move 

70 

75 

80 

85 

90 

if the machine were operated upon a track. 
Thus, if the cutters, while making a cross 
undercut, encounter a very hard obstacle of 
substanitial dimensions, for example, a roll 
or a large sulfur ball, which is bound to lie 
in the inner part of the cut, the machine can be stopped and jacks placed against the in 
ner sides of the feed cable and the guide 
cable 56. Then, when the machine is start 
led again, the tension in the cables will draw 
the machine outward away from the face as 
it advances, until the inner end of the cutter 
bar clears the obstruction and, the cut hav 
ing continued past the obstruction and the 
supplemental jacks having been removed, or 
preferably suitably placed against the outer 
sides of the cables, the machine is fed in 
ward again toward the face and the under 
cut continued at full depth. Such a pro 
cedure as this is greatly facilitated because of the possibility of readily taking up. 

gulde 
cables 56 and 56 so that the supplemental 
jacks referred to can be effectively placed to 
force the machine outward from or inward 
toward the face of the coal. 

It sometimes happens that obstructions of 
such a nature are encountered by the cut 
ters that it is impossible to uide the ma 
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chine outward around the obstructions in . 
the manner above described. In some such 
cases it is found possible to avoid the ob 
struction by cutting under or over it. Thus 
if a roll is encountered near the outer part 
of the kerf, it may be found possible to back 
the machine of along the face to a suitable 
distance from the obstruction and then by, 
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blocking up the skids, which, as previously 
noted, are commonly used under such ma 
chines, the cutters can be guided in an up 
wardly inclined path over the obstruction 
and then gradually downward again to the 
normal level. Such a handling of the ma 
chine as this is greatly facilitated in the case 
of applicant's machine by the fact that the 
feed and guide cables have bearing points 
on the machine of such a nature that said 
cables do not interfere with the free tipping of the machine about its longitudinal axis. 
In connection with the swinging or oscil 

latory movements of the machine, it is to be 
noted that the machine while in operation 
is subjected to three principal forces, to 
wit, the tension in the feed cable 44, the 
reaction of the coal on the cutters, and the 
tension in the retarding cable 56. As the 
first of these forces is applied to the ma 
chine at a point between the other two 
forces and in opposition to them, the ma 
chine tends to swing about the point of 
application of said first force. In other 
words, there is a tendency for the guide 
pulley 43 to act as a fulcrum in the swing 
ing or oscillating movements referred to. 

Reference has already been made to the 
box-like construction of the main frame of 
the machine. This I regard as a feature of 
much practical importance. 
cutting operation, the fine coal or slack 
which is formed is dragged out of the kerf 
by the cutters and must Be handled or dis 
posed of in such a way as not to clog or 
interfere with the cutters or other working 
parts of the machine. In my improved 
construction this fine coal is drawn into and 
outward through the box-like bed frame to 
the outer end of the machine by the cut 
ters. There as the cutter chain rounds the 
driying sprocket wheel, the fine material 
falls either quite clear of the machine as it 
advances, or, if it is not delivered entirely 
clear of the machine, it is possible for the 
machine runner or his helper to readily 
shovel it away because the cutting away of 
the side plates of the frame at the outer 
end thereof leaves a free space adjacent the 
driving sprocket wheel and beneath the 
upper platform part of the frame which s 

guide for holding the machine to line dur permits ready and effective use of the shovel 
for the purpose stated. Furthermore, it 
will be observed that with the exception of 
the cutters and the sprocket wheel which 
drives them, all of the working parts 
gears, winding drums, clutches, motor, etc.- 
are mounted above the upper platform 
part of the frame so as to be fully protect 
ed from contamination with the fine coal or 
slack which cannot rise and enter any of 
these working parts during its passage from 
the face outward to the point where it is 
delivered by the cutters free of the machine. 
In this connection it will be observed that 

During the 

7 
practically all of the gears, shafts, and 
clutches constituting the driving mechanism 
are grouped compactly together on one part 
of the frame platform while the motor 
occupies another part. This arrangement 
of the motor and the driving gearing 
greatly facilitates the complete protection of 
the gearing from dust because it makes it 
possible to inclose the gearing by means of 
a simple protecting casing. N 
In connection with the entering cut or 

sumping operation, it will be observed that 
the jacks 75 and 76 and the holder 74 are 
laterally separable from the machine and 
are more or less independent thereof inas 
much as the clip 77 can readily be removed 
or not used at all. If, as the cutters ad 
vance into the coal the latter should present 
regions of hardness, the cutting apparatus 
may be deflected away from the line of the 
feed rope 44 shown in Flg. 10. And as the 
feeding and guiding devices, during the 
sumping action, are largely independent of 
the machine, the latter can take a more or 
less Swerving path without interference. 
The side draft of the cable 44 applied at the 
point 43 will be resisted by the front outer 
corner of the frame pressing against the 
holder 74 even though the inner end should 
swerve away from the inpulling feed rope 
and from the guide. Again, by having the 
front jack 76 and the inward part ; the 
guide 74 independent of the main frame 
election can be made as to the place for se 
curing the inner jack and as to the line 
which the cutting apparatus is to take at 
the time of sumping. In this respect the 
present mechanism differs from those pre 
viously referred to which have had the 
frame and the cutting apparatus mounted 
in a box or pan-like structure made in one 
part or two parts and arranged to have the 
infeeding draft cable secured to the inner 
end of this box or pan. With the present 
mechanism the inner jack 76 can be placed 
at either of several positions along the coal 
face, at option, according to circumstances 
and the inpulling feed cable 44 can be se 
cured thereto more or less independently of 
the position of the main frame; and there 
will, nevertheless, be furnished a rigid 
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ing the Sumping cut. In the earlier ma-. 
chines a single jack was used during the 
sumping, it being arranged to engage with 
the roof and to bind the outer end of the 
frame box or pan down to the ground, but 
leaving the inner end free to swing under 
the swerving action of the cutter. 
In the foregoing description of the oper 

ation of the machine, its use in room and 
pillar mining was considered. It will be 
obvious without further detailed descrip 
tion that the operation in making an under 
cut along the face would be essentially the 
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one room to another in the mine. 
of this sort is shown in Fig. 9. It has a 

8 

same in long wall mining. Ordinarily in 
long-wall mining it is not necessary to make 
an entering or sumping cut because the cut 
can be started at a free face. 
A machine constructed with the parts de 

scribed can be caused to load itself upon the 
truck which is used for transporting it from 

A truck 

cable attaching device at 79 and at 80 is 
shaped so as to easily receive the machine 
and have it slide into the desired position 
thereon. To cause it to pull itself into posi 
tion on the truck, the pulley 43 is turned 
around toward the truck and the cable 44 
passed around sheave 53 then around a 
second sheave 53' and thence to the fasten 
ing post 79. Then, (the clutch for the cut 
ting apparatus being left open and that for 
connecting the power to the reel 41 being 
closed) the stress upon the cable will result. 
in rapidly drawing the machine up into 
position on the truck, the latter being, at 
first, inclined to assist in the loading. And 
the machine is also adapted to readily un 
load itself from the truck. To accomplish 
this the pulley 43 is moved around in the op 
posite direction and the forward end of the 
cable 44 is secured to a jack fastened at 
some suitable point in front of the truck. 
Power being applied to the winding drum 
41 the stress exerted upon the cable results 
in drawing the machine toward the jack 
which continues until it is free of the truck. 

Referring to Figs. 1, 2 and 5, I have 
shown means by which power may be trans 
mitted to gearing on a suitable mining ma-. 
chine truck upon which the mining ma 
chine may be mounted, said gearing being 
for the purpose of propelling the truck. 
This mechanism comprises a transversely 
arranged shaft 68 in axial alinement with 
the transverse shaft 29, the inside end of 
which latter shaft is fitted into a recess 
68 in the inside end of the shaft 68. 
69 is a positive clutch, one element of which 
69 is secured to the shaft 29 and the other 
element 69 is carried by the inside end of 
the shaft 68. The shaft 68 is suitably sup 
ported on a bearing 70 secured to the main 
frame. 71 is a sprocket wheel rigidly se 
cured to the outside end of the shaft 68 and 
adapted to be connected with the propelling 
mechanism on the mining machine truck. 
When not required in use the shaft 68 may 
be removed from the machine by drawing it 
longitudinally out from the bearing 70. 

In the foregoing description I have indi 
cated that the angling of the machine in re 
lation to the coal face is effected by turning 
the drum 47 in relation to the drum 46 or 
by locking the drum 47 against operation 
while the propelling devices continue in op 
eration, but it will be observed that the an 
gling of the machine is in all cases character 
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ized by a change in relation to the machine 
of the lines along which the drafts of the 
cable sections are exerted on the machine. 
However, while I consider myself the first 
to produce a machine of the class in ques 
tion, having any kind of a propelling and 
guiding cable system presenting a section of 
cable arranged to exert a forward draft on 
the inner part of the main frame of the 
machine, and a section of cable arranged to 
exert a rearward draft on the outer part of 
the main frame, together with means, 
mounted on the machine, for varying in rela 
tion to the machine the lines along which the 
drafts of said sections of cable are exerted 
thereon, I do not in the present application 
make broad or generic claims to this fea 
ture inasmuch as such claims are included 
in my co-pending application, Serial No. 
684,224, originally filed September 20, 1906. 
What I claim is: 
1. The combination of the frame, the cut 

ting apparatus carried thereby, the wind 
ing reel on the frame, the cable on the reel 
for propelling the machine when it is in oper 
ation and adapted to be fastened to a station 
ary holder in advance thereof, and a guiding 
mechanism having a cable section independ 
ent of the propelling cable adapted to exert 
on the inner part of the machine a forward 
tension, and a cable section independent of 
the propelling cable adapted to exert on the 
outer part of the machine a tension back 
Ward, and means adapted when actuated to 
wind up and pay out the last said cable 
sections. 

2. The combination of the frame, the cut ting apparatus carried thereby, the winding 
reel on the frame, the cable thereon for pro 
pelling the machine when it is in operation, 
and adapted to be fastened to a stationary 
holder in advance thereof, two supplemental 
cables, each having an end connected to the 
machine, one being adapted to exert tension 
forward on the inner part of the machine 
and the other adapted to exert tension 
rearward on the outer part of the machine, 
and means on the machine for taking up 
and paying out the supplemental cables in 
opposite directions as the machine advances. 

3. The combination of the frame, the cut 
ting apparatus carried thereby, the winding 
drum on the frame, the cable adapted to be 
extended from said drum to a stationary 
fastener in advance of the machine, a sup 
plemental cable adapted to be extended 
from the inner end of the frame to a sta 
tionary fastener in advance of the machine, 
rotary means on which the said supplemen 
tal cable can be wound as the machine ad 
vances, and means controlled by said rotary 
means for exerting a rearward retarding 
stress on the outer part of the machine, sub 
stantially as set forth. . . 

4. The combination with the frame and 
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the cutting apparatus, carried thereby, of 
the cable winding reel on the frame, the 
cable adapted to be extended from said reel 
and secured to a stationary fastener, the 
Supplemental cable section adapted to be 
extended forward from the inner part of 
the machine to a stationary holder, the 
winding reel for the supplemental cable sec 
tion, and the third cable section adapted to 
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extend from the outer end of the machine 
to a stationary holder at the rear thereof 
and having its forward end connected to 
the aforesaid supplemental cable section 
through the last named winding reel and 
arranged to have its operative part length 
ened while the operative part of the afore 
Said cable section is being shortened, sub 
stantially as set forth. 

5. The combination of the frame, the cut 
ting apparatus thereon, the winding drum 
on the frame, the cable on said drum adapt 
ed to be extended therefrom to a point in 
advance of the machine and to be secured 
to a stationary holder, the second cable ex 

5 tending from a point at the inner end of 
the machine to a stationary holder in ad 
vance of the machine and extending from 
the last said point at the inner end of the 
machine to the outer end of the machine, a 
winding reel for the said second cable, and 
a third cable adapted to extend from the 
outer end of the machine to a stationary 
holder at the rear thereof and having its 
forward end connected to the said second 
cable through the last named winding reel 
and arranged to have its operative part 
lengthened while the operative part of the 
said second cable is being shortened, sub 
stantially as set forth. 

6. The combination with the frame, and the 
cutting apparatus secured thereto, of a cable 
winding reel on the inner part of the frame, 
the motor arranged toward the outer end of 
the frame from the said reel, the cable on 
said reel adapted to be extended therefrom 
to points in advance of the machine and be 
Secured to a stationary holder, and a sup 
plemental cable adapted to have one end se 
cured to a stationary fastener in advance of 
the machine and extend therefrom to a cable 
guide at the inner end of the frame and 
thence to a guide at its outer end, a wind 

part of the 
frame, and a third cable adapted to extend 
from the outer end of the machine to a sta 
tionary holder at the rear thereof and hav 
ing one of its ends held yieldingly at the 
machine and arranged to be connected to the 
winding mechanism of the second cable, 
substantially as set forth, whereby the oper 
ative part of the third cable is lengthened 
while the operative part of the second cable 
is being shortened. ,- 

7. The combination of the frame, the eut 
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ting apparatus carried thereby, the winding 
reel, the cable thereon for propelling the 
machine in operation adapted to be fastened 
to a stationary holder in advance of the ma 
chine, two supplemental cable reels on the 
machine, a cable Citi to one of said 
reels and extending from the inner part of 
the machine to a stationary fastener in 
front thereof, and a cable connected to the 
second of said reels and extending from the 
outer part of the machine to a stationary 
holder in the rear thereof, and means for 
connecting together the two said reels. 

8. The combination of the frame, the cut 
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ting apparatus carried thereby, the winding 
reel, the cable thereon for propelling the 
machine in operation adapted to be fastened 
to a stationary holder in advance of the ma 
chine, two cable reels on the frame, each 
having a cable section connected thereto, the 
cable from one extending from the inner 
part of the machine to a holder in front 
thereof and the cable on the other extending 
from the outer part of the machine to a 
holder in the rear thereof, said reels being 
rotatable independently of each other, and 
means connecting them together. 

9. The combination of the frame, the cut 
ting apparatus carried thereby, the winding 
reel, the cable on said reel for propelling 
the machine when it is in operation, adapted 
to be fastened to a stationary holder in ad 
vance of the machine, the guiding mecha 
nism having two cable sections, one adapted 
to extend from the inner part of thema 
chine to a stationary holder in advance 
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thereof and the other adapted to extend 
from the outer part of the machine to a 
stationary holder in the rear thereof, the 
two reels respectively for winding the said 
cable sections, and mounted on the same 
axis, and means for connecting the said reels 
together. 

10. The combination of the frame, the 
cutting apparatus carried thereby, the 
winding reel, the cable on the reel for pro 
pelling the machine when in operation, two 
supplemental cable sections, one adapted to 
extend from the inner part of the machine 
to a stationary holder in advance thereof 
and the other adapted to extend from the 
outer part of the machine to a stationary 
holder in the rear thereof, and the two reels 
for winding the said cable sections, re 
spectively, said reels being mounted on the 
same axis and adapted to be independently 
rotated and to be connected together. 

11. The combination of the frame, the cutting apparatus carried thereby, the 
winding reel on the frame, the cable on the 
reel for propelling the machine when it is 
in operation, two supplemental cable sec 
tions, two reels for the said sections respec 
tively adapted normally to rotate in unison, 
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one cable section extending forward from 
the inner part of the machine and the other 
extending backward from the outer part 
thereof, and means for locking both the 
reels against rotation. 

12. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel, the cable on the reel for propelling 
the machine when in operation, and the 
guiding apparatus having a winding reel 
on the machine frame, a cable section con 
nected to the last named winding reel and 
arranged to extend from the inner part of 
the frame to a front holder, and means con 
trolled by said last named winding reel and 
cable section for retarding the outer end of 
the frame. 

13. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel, the cable on the reel for propelling 
the machine when it is in operation, and the guiding system of parts having a winding 
reel on the frame, a cable section connected 
to the said winding reel and extending from 

5 the inner part of the frame to a front holder, 
a second cable section operatively connected 
to the last named winding reel and extend 
ing from the outer part of the frame to a 
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rear holder, said cable sections being 
adapted to sustain drafts in opposite di 
rections, and means for tightening the rear 
section relatively to the front Section. 

14. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel on the frame, the cable on the reel 
for propelling the machine when it is in 
operation, two supplemental cable sections, 
two reels for the said sections respectively, 
means adapted to operatively connect said 
two reels, one cable section extending for 
ward from the inner part of the machine 
and the other extending backward from the 
outer part thereof, means for locking one of 
said reels against rotation, and manually 
controlled means for turning one of said 
reels in relation to the other. 

15. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel on the frame, the cable on the reel 
for propelling the machine when it is in 
operation, two supplemental cable sections, 
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two reels for the said sections respectively, 
means adapted to operatively connect said 
two reels, one cable section extending for 
ward from the inner part of the machine 
and the other extending backward from the 
outer part thereof, means for locking said 
reels against rotation, and means for turn 
ing one of said reels in relation to the other. 

16. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel, the cable on the reel for propelling 
the machine when it is in operation, and a 
guiding system of parts comprising a wind 
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ing reel on the frame, a cable section con 
nected to the said winding reel and extend 
ing from the inner part of the machine to a 
front holder, a second cable section oper 
atively connected to the last named winding 
reel and extending from the outer part of 70 
the machine to a rear holder, said cable sec 
tions being adapted to sustain drafts in op 
posite directions, and manually controlled 
means for shortening one of said cable sec 
tions. 

17. The combination of the frame, the 
cutting apparatus carried thereby, the wind 

75 

ing reel thereon, the cable on the reel for 
propelling the machine when it is in oper 
ation and adapted to Axtend from the inner 
end of the frame and be fastened to a sta 
tionary holder in advance of the machine, 
and means for guiding the machine com 
prising a cable section extending from the 
inner end of the machine to a stationary 
holder in advance thereof, a second cable 
section operatively connected to the first and 
extending from the outer part of the ma 
chine to a stationary holder on the rear side 
thereof, devices mounted on the machine for 
positively engaging the cable sections and 
feeding the outer part of the machine there 
along as the machine is advanced by the first 
named winding reel and cable, and manually 
controlled, means for stopping the feeding 
action of said devices. w 

18. The combination of the frame, the 
cutting apparatus carried thereby, the wind 
ing reel on the frame, the cable on the reel 
for propelling the machine, two supple 
mental cable sections, one extending for 
ward from the inner part of the machine 
and the other extending backward from the 
outer part thereof, and two operatively con 
nected reels, one for winding up the for 
wardly extending cable section as the other 
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pays out the rearwardly extending cable . 
section, the tension of the forwardly extend 
ing cable section being adapted to oppose 

paying out movement of the last named 
ee. 
19. In a mining machine, the combination 

with a frame, cutting apparatus carried 
thereby, and means adapted to move said 
frame and apparatus bodily laterally to 
effect the undercutting of the coal, of means 
for guiding the movement of the machine 
comprising two cable sections, one extend 
ing forward from the inner part of the ma 
chine and the other extending backward 
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from the outer part thereof, two operatively. 
connected reels, one for winding up the for 
wardly extending cable section as the other 
pays out the rearwardly extending cable sec 
tion, and means for adjusting one of the 
reels rotatably in relation to the other. 

20. In a mining machine, the combination 
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with a frame, cutting apparatus carried 
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thereby and means adapted to move said 
frame and apparatus bodily laterally to 
effect the undercutting of the coal, of means 
for guiding the movement of the machine 
comprising two cable sections, one extend 
ing forward from the inner part of the ma 
chine and the other extending backward 
from the outer part thereof, two operatively 
connected reels, one for winding up the for 
wardly extending cable section as the other 
pays out the rearwardly extending cable 
section, means for adjusting one of the reels 
rotatably in relation to the other, and means 
for locking said reels against rotation. 

21. In a mining machine, the combination 
of the frame, the cutting apparatus carried 
thereby, the propelling mechanism on the 
frame, and means for guiding the machine 
in its movement along the face of the coal 
comprising two cable sections, two reels for 
the said sections respectively, means adapted 
to operatively connect said two reels, one of 
the cable sections extending forward from 
the inner part of the machine and the other 
extending backward from the outer part 
thereof, means for locking one of said reels against rotation, and manually controlled 
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means for turning one of said reels in rela 
tion to the other. 

22. In a mining machine, the combination 
of the frame, the cutting apparatus carried 
thereby, the propelling mechanism on the 
frame, and means for guiding the machine 
in its movement along the face of the coal 
comprising two cable sections, two reels for 
the said sections respectively, means adapted 
to operatively connect said two reels, one 
of the cable sections extending forward from 
the inner part of the machine and the other 
extending backward from the outer part 
thereof, means for locking said reels against 
rotation, and means for turning one of said 
reels in relation to the other. 

23. In a mining machine, the combina 
tion of a frame, cutting apparatus extend 
ing therefrom, means for propelling the ma 
chine along the face of the coal, and means 
for guiding the machine comprising a cable 
section extending from the inner part of the 
machine to a stationary holder in advance 
thereof, a second cable section extending 
from the outer part of the machine to a 
stationary holder. on the rear side thereof, 
and means mounted on the machine for posi 
tively engaging the cable sections and op 
erating when the machine is moved forward 
to pay out one cable section as the other is 
drawn in. 

24. In a mining machine, the combina 
tion of a frame, cutting apparatus extend 
ing therefrom, means for propelling the ma 
chine along the face of the coal, and means 
for guiding the machine comprising a cable 
section extending from the outer part of the 
frame to a stationary holder on the rear 
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side of the machine, a winding drum on 
which said cable is wound and 
adapted by its rotation to pay the cable out 
as the machine advances, along the face of 
the coal, means for retarding such rotation 
of the winding drum, and means control 
lable at will for stopping the paying out of 
the cable to cause the propelling mechanism 
to swing the machine and change its work 
ing angle to the coal face. 

25. In a mining machine, the combina 
tion of a frame, cutting apparatus extend 
ing therefrom, a driving motor on the 
frame, draft mechanism operating on the 
inner part of the machine to advance it 
along the face of the coal to be cut, means 
independent of said draft mechanism for re 
tarding the outer part of the frame, said 
retarding means operating automatically to 
hold the machine in alinement as it is ad 
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vanced by the draft mechanism, and means 
controllable at will for causing the power 
of the motor to swing the machine and 
age its working angle to the face of the 

C08. 

26. In a mining machine, the combination 
of a frame, cutting apparatus extending 
from the inner end of the frame, a driving 
motor on the frame, draft mechanism act 
ing on the inner part of the frame to propel 
the machine along the face of the coal to be 
undercut, means operable independently of 
said draft propelling mechanism for re 
tarding the outer end of the machine, and 
means controllable at will for causing the 
power of the motor to swing the machine 

change its working angle to the coal 
aCe 

27. In a mining machine, the combina 
tion of a frame, a cutting apparatus extend 
ing from the inner end thereof, a driving 
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motor on the frame, flexible tension devices. 
operating to advance the machine, separate 
flexible tension devices operating automati 
cally to guide the machine as it is advanced, 
and means controllable at will and operable 
while the advancing mechanism is in action 
for causing the power of the motor to swing 
the machine and change its working angl 
to the coal face. 

28. In a mining machine, the combina 
tion of a frame, cutting apparatus extend 
ling 
frame, draft mechanism operating on the 

part of the machine to advance it 
along the face of the coal to be cut, means 
independent of said draft mechanism for 
retarding the outer part of the frame, said 
retarding means operating automatically to 
hold the machine in alinement as it is ad 
vanced by the draft mechanism, and manual 
devices on the machine adapted in coöper 
ation with the retarding means to Swing the 
machine and change its working angle to 
the coal face. 
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therefrom, a driving motor on the 
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29. In a mining machine, the combination of a frame, cutting apparatus extending 
from the inner end of the frame, draft 
mechanism acting on the inner part of the 
frame to propel the machine along the face 
of the coal to be undercut, means operable 
independently of said draft propelling 
mechanism for retarding the outer end of 
the machine, and manual devices on the ma 
chine adapted in coöperation with the re. 
tarding means to swing the machine and 
change its working angle to the coal face. 

30. In a mining machine, the combination 
of a frame, a cutting apparatus extending 
from the inner end thereof, draft devices 
operating to advance the machine, flexible 
tension devices operating automatically and 
independently of the draft devices to guide 
the machine as it is advanced, and manual 
devices on the machine adapted in coöper 
ation with the guiding means to Swing the 
machine and change its working angle to 
the coal face. 

31. The combination of the power frame, 
the motor thereon, the cutting apparatus 
projecting from the inner end thereof, the 
bottom support below the power frame con 
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sisting of a shoe-like or runner-like plate 
adapted to rest directly upon the mine floor 
and to move universally thereon, a winding 
mechanism driven by the said motor, a cable 
having its end secured to the winding mech 
anism to be positively wrapped thereon and 
extending from the inner part of the power 
frame along the face of the coal to be cut to 
a stationary holder, a second independent 
supplemental cable extending rearward from 
the outer end of the power frame to a holder, 
a winding drum upon which the said second 
cable is wound, and which is adapted by its 
rotation to pay out the said cable as the 
machine advances along the face of the coal, 
and means for retarding the rotation of the 
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last named drum substantially as set forth. 
32. In a mining machine, the combination 

of a frame, cutting apparatus extending in 
ward therefrom, means for propelling the 
machine along the face of the coal, a shoe 
like ground support for the frame upon 
which it is movable universally on the 
ground, and means independent of the pro 
pelling means for guiding the machine com: 
prising a cable section extending rearward 
from the outer part of the frame and adapt 
ed to have one end part secured to a sta 
tionary holder at the rear, means on the 
machine adapted to yieldingly hold the other 
end part of the cable and to permit the 
lengthening of its rearward extending por 
tion at a rate equal to or differing from the 
rate of forward feed of the front part of 
the machine, and means for changing at will 
the rate at which said guiding cable is 
lengthened. 

33. In a mining machine of the class de 
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scribed, the combination of a frame, cuttin 
apparatus extending from the inner endo 
the frame, draft mechanism acting on the 
inner part of the frame to propel the ma 
chine along the face of the coal to be under 
cut, a motor on the frame for actuating the 
cutters and the draft mechanism, a flexible 
retarding device at the outer end of the 
machine which is independent of the draft 
propelling mechanism and adapted to have 

70 

7 
one end part secured to a stationary rear 
holder, a winding mechanism on the frame 
for holding the other end part of the cable 
and paying it out, and means controllable 
at will for causing the power of the motor 
to swing the machine and change its work 
ing angle to the coal face while the said 
retarding device is automatically exerting 
tension. 

34. In a mining machine of the class de 
scribed, the combination of a main frame 
having a bottom part adapted in operation 
to rest directly on and slide over the mine 
floor, a cutter frame rigid with the main 
frame and projecting from the inner end 
thereof, an endless cutter chain mounted on 
the cutter frame, propelling means adapted 
to bodily slide the machine endwise on the 
mine floor transversely to the coal face to 
initially advance the cutters under the coal, 
and means for guiding the machine in its 
endwise movement adapted to be fixed in 
position on the mine floor at one side of the 
main frame of the machine and to slidably 
engage said main frame. 

35. In a mining machine of the class de 
scribed, the combination of a main frame 
having a bottom part adapted in operation 
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to rest directly on and slide over the mine 
floor, a cutter frame rigid with the main 
frame and projecting from the inner end 
thereof, an endless cutter chain mounted on 
the cutter frame, propelling means adapted 
to bodily slide the machine endwise on the 
mine floor transversely to the coal face to 
initially advance the cutters under the coal, 
and means for guiding the machine in its 
endwise movement comprising an elongated 
guide rail adapted to be fixed in position on 
the mine floor at one side of the main frame 
and to slidably engage said main frame. 

36. In a mining machine of the class de 
scribed, the combination of a main frame having a bottom part adapted in operation 
to rest directly on and slide over the mine 
floor, a cutting frame rigid with the main 
frame and projecting from the inner end 
thereof, an endless cutter chain mounted on 
the cutter frame, propelling means adapted 
to bodily slide the machine endwise on the 
mine floor transversely to the coal face to 
initially advance the cutters under the coal, 
means for guiding the machine in its end 
wise movement comprising an elongated 
guide rail adapted to be fixed in position on 
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the mine floor at one side of the main frame 
of the machine and to slidably engage said. 
frame, and means adapted to maintain the 
side of the machine frame in sliding en 
gagement with the guide rail while the ma 
chine is advanced toward the coal face. 

37. In a mining machine, the combination 
of a main frame, cutting apparatus extend 
ing from the inner end thereof, means for 
propelling the frame and cutting appara 
tus bodily along the coal, a guiding oralin 
ing mechanism comprising a tension device 
independent of the aforesaid propelling 
means and adapted to extend from the outer 
part of the main frame to a stationary 
holder on the rear side of the machine, a ro 
tary device for carrying and automatically 
paying out the said tension device as the 
machine advances along the coal, and means 
for controlling the rate of rotation of the 
rotary device. 

38. In a mining machine, the combina 
tion of a main frame, cutting apparatus ex 
tending from the inner end thereof, means 
for propelling the frame and cutting appa 
ratus bodily along the coal, a guiding and 
alining mechanism comprising a tension de 
vice independent of the aforesaid propelling 
means and adapted to extend from the outer 
part of the main frame to a stationary 
holder on the rear side of the machine and 
a rotary device for carrying and automati 
cally paying out the said tension device as 
the machine advances along the coal. 

39. In a mining machine, the combina 
tion of a main frame, power driven cutting 
apparatus projecting from the inner end 
thereof, power devices for feeding the ma 
chine along the face of the coal, and means 
for retarding the outer end of the machine 
comprising a cable adapted to be connected 
to an anchor at the rear side of the machine, 
and means independent of the aforesaid 
power feeding devices for paying out the 
cable, said means being connected to the 
cable and adapted to automatically resist 
the lengthening of the rearward extending 
part thereof. . 

40. A mining machine having in combi 
nation a frame, cutting devices extending 
from the inner end of the frame, feeding de 
vices arranged to exert a forward propelling 
force on the frame, and retarding means ar 
ranged to exert an opposing force on the 
machine on a line offset from that of the 
forward force, said retarding means com 
prising a flexible device, a rotatable wind 
ing device for paying out the flexible device 
as the machine advances along the coal 
face, and means under manual control for 
retarding the rotation of the said rotatable 
winding device. . 

41. In a mining machine, the combination 
of a main frame, cutting apparatus extend 
ing from the inner end thereof, a winding 
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reel on the frame, a cable secured at one 
end to said reel and adapted to have its 
other end fastened to a stationary holder in 
advance of the machine to propel it along 
the coal face, means for retarding the outer 
end of the frame comprising a cable inde 
pendent of the said propelling cable, and 
manually controlled means associated with 
the last named cable for causing it to hold 
the machine at either of several angles to 
the face of the coal while it is being nor 
mally propelled by the other aforesaid cable. 

42. In a mining machine, the combination of a main frame, cutting apparatus extend 
ing from the inner end thereof, a winding 
reel on the frame, a cable secured at one end 
to said reel and adapted to have its other 
end fastened to a stationary holder in ad 
vance of the machine to propel it along the 
coal face, means for retarding the outer 
end of the frame comprising a cable inde 
manually controlled means mounted on the 
main frame and associated with the last 
named cable for causing it to hold the ma 
chine at either of several angles to the face 
of the coal while it is being normally pro 
pelled by the other aforesaid cable. 

43. The combination of a main frame, cut ting apparatus carried thereby, a winding 
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pendent of the said propelling cable, and 
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95 reel on the main frame, a propelling cable 
having one end secured to said reel and its 
other end adapted to be secured to a station 
ary holder in advance of the machine so as 
to exert a forward draft on the inner end of 
the main frame, a second reel mounted on 
the main frame, a retarding cable having 
one end secured to said reel and its other 
end adapted to be secured to a stationary 
holder in the rear of the machine so as to ex 
ert a rearward draft on the outer end of the 
machine, power devices for driving the first 
named reel to propel the machine forward, 
and means on the machine frame for vari 
ably controlling the rotation of the second 
named reel to pay out the retarding cable as 
the machine advances. 

44. In a mining machine of the class set 
forth, the combination of a main frame, cut 
ting apparatus projecting from the inner 
end thereof, devices for feeding the machine 
along the face of the coal, and means for 
retarding the outer end of the machine com 
prising a cable, an anchor arranged at the 
rear side of the machine to take the draft of 
said cable, and means independent of the 
said feeding devices for paying out the ca 
ble, the last said means being mounted on 
the machine and adapted to automatically 
resist the lengthening of the rearward ex 
tending part of said cable. 

45. In a mining machine of the class set 
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forth, the combination of a main frame, 
cutting apparatus projecting from the inner 
end thereof, a draft cable acting on the in 30 
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ner end of the main frame, winding means 
coöperating with said cable to feed the ma 
chine along the face of the coal, and means 
for retarding the outer end of the machine 
comprising a cable, an anchor arranged at 
the rear side of the machine to take the draft 
of said cable, and means carried by the ma 
chine and independent of the said feeding 
devices for paying out the retarding cable, 
said cable having the end part which is ad 
jacent the machine movably secured to said 
paying out means. 

46. In a mining machine of the class set 
forth, the combination of a main frame, 
cutting apparatus projecting from the inner 
end of said main frame, devices for feeding 
the machine along the face of the coal, and 
means adapted to retard the outer part of 
the main frame comprising a cable, an an 
chor arranged at the rear side of the ma 
chine to sustain the draft of said cable, and 
means carried by the machine independent 
of said feeding devices arranged to coöp 
erate with the cable to effect the paying out 
of the cable under manual control. 

47. In a mining machine of the class set 
forth, the combination of a main frame, 
cutting apparatus projecting from the inner 
end of said main frame, devices for feeding 
the machine along the face of the coal, and 
means adapted to retard the outer part of 
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the main frame comprising a cable, an an 
chor arranged at the rear side of the mac 
chine to sustain the draft of said cable, and 
means independent of said feeding devices 
arranged in fixed relation to the machine to 
coöperate with the cable to effect the paying 
out of the cable under manual control. 

48. In a mining machine of the class set 
forth, the combination of a main frame, cut ting apparatus projecting from the inner 
end of said frame, devices for feeding the 
machine along the face of the coal compris 
ing a winding reel and a cable having one 
end fixed to the winding reel and its other 
end adapted to be secured to a stationary 
holder, a retarding cable separate from the 
feed cable and adapted to have one end se 
cured to a stationary holder, and means 
carried by the machine arranged to coöp 
erate with the retarding cable to effect the 
paying out thereof under manual control, 
the force of the retarding cable acting upon 
the machine frame at a point nearer the 
outer end thereof than does the forward 
propelling force of the feed cable. 
In testimony whereof I affix my signature. 

in presence of two witnesses. . 
WALTER, F.TROTTER. 

Witnesses: 
F. L. SEssIONs, 
C. E. WAXBOM, 
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