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UNITED STATES PATENT OFFICE. 
WALTER, F.TROTTER, of CHARLESTON, WEST VIRGINIA, ASSIGNOR, BY MESNEASSIGN 

MENTS, TO THE JEFFREY MANUFACTURING COMPANY, A CORPORATION OF OHIO. 
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1,127,699. Specification of Letters Patent. Patented Feb. 9, 1915. 
Application filed September 11, 1907, seria) No. 392,372. Renewed February 3, 1912. Serial No. 675,344, 

To (if thor it may con ("e". 
lie it known that I, WALTER F. IROTTER, 

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

ning in: clines, particularly to side cut 
ting nining machines. It has been proposed 
lee (, ) fore to provilt in: chines of this class 
with flexible d'aft devices adapted to propel 
?he achine a long the ; c.' of the coal and to 
glide it or hold it to its work. In soline 
cases cables were to lie ised as the flexible 
tr; it and holding mentel's, While there 
were otle's in which 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 ina 
chines a dated to engage positively and rig 
ictly with the chains. In one for in of those 
later inachines, for example, a single con 
inuous chain is provided having one end 
fixed to an anchor or the like in advance of 
the machine and its (ther end fixed to an 
anchoring device on the rear side of the ma 
chine, while intermediate its ends the chain 
passes over sprocket drive mechanisins on 
the' machine. 
My invention contemplates the use, prefer 

ably, of cables for propelling and gliding 
the machine and is intended to provide a 
inachine in which are overcome certain dis 
: Ivantages and dificialties that have hereto 
fore seen experienced in the iise of side cut 
tier inachines, especially in room and pillar 

ining. 
The nature and all of the vario is objects 

( ; f as inveti () will be understood in de 
tail from the following description in con 
jection with the drawings. 

()f the drawings-ligure 1 is a plan view 
of a mining achine embodying my im 

'ovenients: lig. 2 is a section on the line 
2-2, Fig. 1: Fig. 3 is a side elevation of the 
same: Figs. 4 and 4 are enlarged sections on 
the line -4. Fig. 1. showing the act rating 
lechanism and ("utter frame, respectively; 
IFig. 5 is an enlarged section on the line 5-5, 
Fig. 1: Fig. 6 is an enlarged section oil the 
line 6-6, Fig. 1: Fig. 7 is a plan view of the 
inner portion of the cutter carrier and the 

guiding mechanism for feeding it trans 
versely to the coal face: Fig. 8 is a section 
', the line 8-8, Fig. 7, the adjustable jack 
leing removed: Fig. 9 is a view partly in 
elevation and partly in section of the jack 
stand and jack: Fig. 10 is a plan view show 
ing the mining machine arranged to feed 
transverselv to the coal face at the beginning 
of a cut; Fig. 11 is a plan view showing the 
lining machine and its operating parts ar 
ranged to feed laterally along the coal face; 
Fig. 12 is an enlarged side elevation partly 
in section of the hydraulic retarding device, 
and Fig. 13 is an enlarged sectional plan 
view of said retarding device, the section be 
ing taken on line 13-13, IFig. 12. 

For the purposes of illustration, I have 
slow it in the drawing a mining machine of 
which A ndicates the main frame as an en 
tirety, 3 the cutting apparatus extending 
f'' the inner end thereof and supported 
therebv, C the feeding and guiding mecha 
nism for advancing the cutting apparatus 
and machine either longitidinally or later 
ally, I) the motor it 'sanisia, and E the 
anxiliariv parts employed when it is desired 
to have the cutting aparatus advanced into 
the coal transversely to the face thereof. 
The main frame may be of any suitable 

construction, as far as sole features of my 
invention are concerned, but, for reasons 
which will fater appear, i prefer a con 
struction of the character shown. This con 
struction 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, Se 
cured to said shoc at either side thereof and 
a suitable platform 3 resting upon and se 
cured 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 guides, 5, 5. 
The main frame this constructed consti 

titos a box which is closed on all sides ex 
cent the inner and outer ends. Jt will be ob 
served on reference to Figs. 3 and 4 that the 

litt form 3 extends it its outer end beyond 
he botton plate or slioe 1 and that the side 
lites; 2 are correspondingly cit away. In 

of her words, the outer end of the upper 
platform part of the main frame overhangs 
('onsideralbly. 
The cutting apparatus comprises a longi 
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tudinally arranged horizontally disposed 
base plate, two longitudinally arranged 
horizontally disposed guide plates 7, above 
said base plate and spaced therefron by the 
longitudinally arranged bars 8 so as to form 
a chain guide or recess 9, the parts just re 
ferred to being secured together in any suit 
able manner, as by rivets 10. 

11 is an inner sprocket wheel mounted 
upon a vertical axle 1, and between the in 
ner end of the base plate 6 and a top plate 12 
suitably secured to the base plate and hav 
ing an outwardly extending centrally ar 
ranged part 12, fitted snugly between the 
top bars 7, 7 of the chain frame. 
The motor D is suitably secured upon the 

platform 3 with its armature shaft 13 ar 
ranged longitudinally of the machine. 
14 is a longitudinally arranged shaft, 
E. having its axis in the vertical ongitudinal-plane of the axis of the chain 
frame. It is suitably mounted near either 
end in bearings 14, 14, one of which is car 
ried by a bearing standard 14 suitably se 
cured to the platform 3. The inner 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. 

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 
pinion 17, the longitudinally stationary ele 
ment 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 
ing the element 18 of the clutch in either direction. 

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 secured 

to the lower end of the vertical shaft 19, 
SS 

60 

22 indicates as an entirety an endless cut 
ter chain or carrier extending around the 
sprocket drive wheel 21 and the inner 
sprocket 11 carried by the cutter frame, it 
being arranged at either side within the 
guides 9 of the said cutter frame and carry 
ing cutters 23 of any suitable construction. 
The cutter frame is supported from the main 
frame by the longitudinally arranged slides 
O file 5 depending from the main frame 
and arranged to fit snugly between the base 
plate and the upper plate of the chain 
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frame. The main frame and the chain 
frame are normally held from longitudinal 
movement relative to each other by mecha 
nism indicated as an entirety by 24, which 
also serves as an adjusting means for mov 
ing the frames relative to each other to vary 
the tension upon the cutter chain. The ad 
justing mechanism 24 comprises a longitudi 
nally 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 indicated at 24 to receive a suit 
able wrench for turning the shaft in either 
direction so as to further extend the chain 
frame or to retract it relative to the main 
frame, as desired. 
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 be 
neath the said shaft 14 and transversely of 
the main frame. It is suitably mounted in a 
bearing 29' secured to the platform of the 
said frame. 30 is a worm wheel secured to 
the inside end of the said transverse shaft 29 
and in mesh with the worm 28 on the shaft 14. 

31 is a worm rigidly secured to the outside' 
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 end of substantially the same width 
and secured to the platform of the main 
frame. The axis of this shaft 32 is in a ver 
tical longitudinal plane of the axis 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. 
34 is a spur gear loosely mounted upon 

the shaft 32 adjacent to the bearing stand 
ard 14", and 35 is a gear wheel of greater 
diameter 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 
and 35 to the shaft 32. Of this clutch mech 
anism 36' indicates a longitudinally movable 
element splined to the shaft 32 and carrying 
at one end clutch jaws 36 adapted to engage 
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 mecha 
nism for shifting the movable element 36' of 
the gluch in either direction at will. 
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38 is a longitudinally arranged drum shaft 
suitably mounted near either end in bearings 
38', 38, in the bearing standards 14 and 38', 
respectively. The axis of the shaft is on the 
opposite side of the vertical plane contain 
ing 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 38 and if mesh 
with the gear wheel 35 on the shaft 32. 
41 is aeable winding drum loosely mount 

ed on the shaft 38 and preferably adjacent 
to the gear wheel 40 at the inner end there 
of. The periphery of the cable drum may 
be spirally grooved as indicated at 41 to 
assist in the spooling upon it of a draft 
cable 44 which has one end suitably fastened 
to said drum. The drum is preferably con 
nected 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. 41 are adjustable wedges 
or expanders arranged between the sections 
of the rim at said slots and adapted to force 
the periphery of the rim into engagement 
with the inner walls of the ring 41 in the 
well known manner. By varying the ad 
justment of the expanders the clutch can be 
made to slip when the resistance to the ro 
tation of the winding drum reaches any 
given amount. 

43 is a pullcy or sheave arranged to re 
ceive and guide the cable 44 as it is wound 
apon o' is paid out from the drum 41. 
42 is a bearing bracket secured to the side 

plate 2 adjace it the drum 41. 
42 is a longitudinally arranged shaft 

suitably supported by the laterally extend 
ing a 'in 2" of the said bracket. 

t: is an ille illey on the shaft 42: 
When the nachine is in operation and is 
being advanced along the coal, this pulley 
guides the clble while it is being wound 
upon the ruin. 
When tle inach inc. is in operation, it is 

advanced along the face of the coal by 
tension in the la?t cable 41 due to the ro 
tition of the drum 41. Under the action 
of this forward draft, the outer end of the 

- inachine tends to swing forward relative 
to the cuttei' frame because of the resist 
ance which the coal offers to the advance 
of the cutters. To overcorne this tendency 
and maintain the machine in proper work 
ing position relative to the 'face of the coal, 
I use a cable or flexible lolding or glid 

ling device supplemental to, and wholly in 
is dependent of, the main (traft calle 44. 

to turn. 

Such cable is indicated at 56. It is adapted 
to have one of its ends detachably secured 
to a holder at the outer end of the ma 
chine. This attaching can ic effected by 
means of a hook it' on the cable and a 
stud, pin, hook or perforated lig on the 
frame. It extends back from the rear side 
of the machine toward. and is at its other 
end secured to, devices for anchoring it and 
for paying it out under any desired tension. 

47 indicates a stationary holder which 
can be a screw jack such as is commonly 
used for holding machines in mine Work. 
Between this and the cable the take - up 
mechanism is interposed. 

48 is a reel to which the cable is secured. 
It is mounted in a frame or carrier having 
parts indicated by 80, 81 and 82. The ver 
tical part 81 and the upper horizontal part 
82 of said frame carry. lugs S1 and 82. 
respectively perforated to receive the all 
choring jack 47. A bearing member 83 is 
secured to the member 80 of the frame and 
on said member a sleeve 101 is mounted 

The sleeve carries at its uncr 
end the ratchet wheel 102 with which el 
gages the pawl 103 carried by the reel. A 
handle 104 provides for ready manual con 
trol of the lawi. To the lower end of the 
sleeve 101 there is secured a gear wheel 8 
which meshes with a pinion 85 on a shaft 
86 mounted in the parts 8() and 82 of the 
frame. This shaft has a crank at 87 with 
which is connected the rod 88 of a piston 
89. This piston is fitted in a cylinder 90 
having trunnions 91, 92, not inted in suitable 
bearings on the part 82 of the frame. At 
the ends of the cylinder chamber there are 
ports 93, 94 and these are coinected by 
a by-pass having the ducts 95 and 96. 97 
is a valve adapted to close this by-pass, 
there being at 98 a seat, for receiving it. 
The valve is carried by a screw sten 99 
having at activisting wheel or handle at 100. 
The cylinder 90 is filled with suitable re 

tarding ticid, stich as oil, or the like, which 
will act to inlede the movement of the 
pisto S9, the retardation thereof being pro 
portional to the extent to which the by 
pass is opened or closed. 
I long wall linining an indercut is usually 

easily started at a free face, but in room 
and pillar work all entering or “sumping’ 
cut, utist be made in order to get the cut 
tig apparatus inder the coal, l is entering 
cit bcing nude adjacent one or the other 
of the ribs constituting the side walls of 
tle room. Witl Iny introved maclitic the 
st uning cut is made by feeding the machine 
longitudinally forward so its to project the 
cutting apparatts into the coal in a manner 
like that in which “breast, ' mining ma 
chines are operated. For this purpose I 
have devised the combined jack stand and 
cutter mechanism guide F illustrated in 
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Figs. 7, 8, 9 and 0. 54 is a base plate of 
the said jack stand adapted to rest upon 
the floor of the mine closely adjacent to the 
coal face and at an angle thereto, as shown. . 
Near either end of this base plate is a pair 
of upwardly extending arms or lugs 55 
Supporting between them a shaft or pivot 
56 with its axis arranged longitudinally of 
the base plate. . 

57 indicates the jack proper comprising a 
shank or bar 57 forked at its lower end as 

5 

O 

indicated at 57, the ends of each arm of 
said fork being recessed as indicated at 
57 to fit over one of the shafts 56 on the 
base plate. The upper end of the jack shank 
is screw threaded at 57 to receive a screw 
threaded hand adjusting wheel 58. 

59 is a pointed head for the jack swiveled 
on the upper end of the jack 57 and bear 
ing against the upper face of the hub of 
the wheel 58 by means of which it is adjust 

30 

ed longitudinally of the shanik. 
54 is an arm or plate extending laterally 

from the base plate 54 and carrying the up 
right bracket 54 which at its upper end is 
bifurcated as indicated at 54 to receive one 
end of a swinging arm 60, which is pivot 
ally connected to the upright 54 by means 
of a bolt 60'. At its forward free end the 
arm 60 has pivotally connected to and de 
pending from it a slide 61 which is longi 
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tudinally grooved at either side to receive 
the adjacent longitudinal guide bar 12 on 
the chain frame. These guide bars 12 are 
rigidly sectired in position by means of bolts 
12 screw threaded into inwardly project 
ing lugs 12 carried by the base plate 6 of 
the chain frame. The slide 61 may be intro 
duced into position within the said top 
plate at the rear ends of the guides 12. 
The slidable connection between the slide 61 
and the cutter frame permits the longitudi 
nal movement of the cutter frame relative 
to the slide while tending to prevent the 
lateral movement in either direction of the 
cutter frame relative to the base plate 54. It 
will thus be seen that when the jack stand is 
securely fastened in position by means of 
the jack 57, the cutter frame may be caused 
to travel inward in a substantially straight 
line. When the slide 61 reaches the ends of 
its guides 12 it may be swung upwardly 
out of the path of travel of the cutterframe. 
To operate the machine for room and 

pillar work it is unloaded at the corner of 
the room where it is desired to begin the cut 
and with the inner end of the cutter frame 
closely adjacent the face of the coal. The 
combined jack and cutter frame guide E is 
then clamped securely in position on the left 
hand side of the cutter frame near the .in 
ner end thereof, as indicated in Fig. 10, the 
slide 61 having been introduced into its 
guide in the top plate of the said frame. 
The cable 44 is next carried inward from the 
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drum 41 along the side of the machine to the 
inner end of the jack frame and pivotally 
connected thereto, as indicated at 62, a suit 
able idler guide 63 serving to direct the . 
course of the cable from the drum toward 
the said jack stand. This idler guide 63 is 
nuounted on a journal 64 carried by a U 
shaped bracket 65, which is pivotally mount 
ed on a longitudinal shaft 66 carried by 
lugs 67, 67 projecting laterally from the 
main fraale. The U-shaped bracket (5 has 
a laterally extending lug or projection 65 
which is adapted to engage with the plat 
form of the main frame to limit the in 
ward travel of the bracket (55 about the axis 
of the shaft 66, as indicated in Fig. 6. The 
bracket 65 may be readily detached by re 
noying the shaft 66, whenever it is not de 
sired to use the idler guice 63. 
The notor having leen stated the cut 

ting apparatus and the slow-feed gearing 
of the winding drain are then connected to 
the motor by clutches 18 and 36, respec 
tively. As the drum winds up on the cable 
14 it pulls the main frame of the machine 

70 

75 

80 
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90 
toward the coal face, the cutting apparatus 
simultaneously undercutting the coal. The 
cutter frame guiding mechanism tends to in 
sure that the cutting apparatus will be 
noved vinward in a substantially straight 
line. When the slide 61 reaches the ends of 
the guides 12 it is withdrawn therefrom 

95 

and the shoe machine will feed inward if 
necessary without further guiding. The 
simping cut having been conpleted, the ma 
chine is stopped, the guide jack E and the 
idler guide 63 removed, the feed cable 44 ex 
tended to the far rib and secured to an an 
chor or jack 45. 
been secured at the near rib by a jack 47, the 
able 56 is then secured to the rear outer 
corner of the bed frame. See Fig. 11. The 
motor is now started, and clutches 18 and 
36 closed, driving the cutters and the wind 
ing drum 41, the latter through the slow 
speed gearing. The rotation of the winding 
drum creates tension in the cable 44 tend 
ing to advance the machine along the face. 
Jnder the action of the draft of the cable 
44 and the resistance which the coal offers 
to the cutters, the outer end of the machine 
tends to swing forward, but this is resisted 
by the rear tail cable 56 which is paid out 
by the reel 48 under the control of the hy 
draulic brake devices. It will be seen that 
as the machine moves forward toward the 
front jack 45, the cable 56 unwinds from 
the reel 48. The resulting motion of the 
reel, through the gear' wheels 84 and 85, ro 
tates the shaft 86 and imparts a reciproca 
tory movement to the piston 89 in cylinder 
90. As above indicated, this movement of 
the piston is retarded by the fluid in the 
cylinder. and this retarding action is de 
termined by adjustment of the valve 97. 

00 

And, the reel 48 having 
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This valve is set in relation to its seat at the 
place where the desired tension on the cable 
will be secured. Thus, if the cutters en 
counter an increased resistance due to meet 
ing harder or denser coal, the outer end of 
the machine will tend to swing forward, but 
this the machine runner can readily pre 
vent by simply adjusting the valve 97 nearer 
its seat so as to increase the breaking action 
on the reel 48. This ability to readily con 
trol the retardation of the outer end of the 
machine is an important thing because coal 
of quite uniform character is rarely en 
countered. 
The hydraulic brake is not only useful in 

maintaining the machine at such an angle to 
the face as is best suited for efficient cutting, 
but can also be used to readily change the 
angle of the machine when it is desirable to 
do so. Obviously, if the control valve 97 is 
adjusted away from its seat, the outer end 
of the machine can be allowed to swing for 
ward relative to the inner end to any de 
sired extent. And, on the other hand, by 
adjusting the valve toward its seat, retarda 
tion of the outer end of the machine can be 
increased so as to swing it rearward, and, 
within the angular working limits of the 
machine, any particular angular position to 
which the machine is moved can be main 
tained by means of the hydraulic brake con 
trol. 

Obviously, if the valve 97 is entirely 
closed, the reel 48 will thereby be positively 
locked against rotation. If the machine is 
fed forward by tension in the feed cable 44 
when the reel 4S is thus locked, the rear 
outer corner of the machine becomes practi 
cally a stationary pivotal point around 
which the machine swings forward. Be 
tween this maximum braking action on the 
reel or drum 48 and the minimum braking 
effect secured with the valve 97 full open, 
there are an infinite number of retarding 
effects available by simply adjusting the 
throttle valve, so that the machine can easily 
be controlled to meet a great variety of 
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working conditions. 
In the foregoing, reference has been made 

to variations in the coal or material being 
cut existing for a substantial distance along 
the face, rather than to minor variations in 
the material which the cutters would pass 
through relatively quickly. My machine, 
however, works advantageously in encoun 
tering these minor variations. Thus, when 
a thin streak or a small nodule of harder 
material is encountered, the hydraulic brake. 
responding automatically to the increased 
tension in the tail cable 56, permits the said 
cable to be paid out more rapidly and the 
outer end of the machine to swing forward 
correspondingly while the cutters are pass 
ing through the temporarily increased re 
sistancer Then, as soon as the harder ma 

terial is passed the outer end of the machine 
tends to angle rearward again to its initial 
or normal position relative to the cutters. 
Thus, the machine, as it moves along the 
face, Will be seen from time to time to oscil 
iate backward and forward under the no 
mentarily varying chai'acter of the material 
encountered by the cutters. This ability of 
the machine to automatically accommodate 
itself to temporary changes in the resistance 
encountered by the machine saves it from 
the severe strains and stresses which would 
otherwise result and which do, in fact, result 
in other constructions which have heretofore 
been proposed. Thus, in the case of a ma 
chine which is fed forward and guided by 
a continuous unyielding chain, which ex 
tends from an anchor at the forward rib and 
across the machine to an anchor at the rear 
rib, it is impossible for the machine to auto 
matically swing while passing temporarily 
increased resistances. In the case of appli 
cant's improved machine the devices which 
retard the outer end of the machine are 
wholly separate from and independent of 
the devices which feed the machine forward 
along the face, and the outer end of the 
machine can be retarded or permitted to 
advance quite independently of the move 
ments of the inner end of the machine. Of 
course, applicant's friction clutch, by which 
the winding drum 41 is connected to the 
driving gears, can be set to give way before 
the stresses to which the machine is sub 
jected are great enough to break the ma 
chine, but this ultimate safety provision is 
stipplemented in a valuable manner by the 
oscillatory movement of the machine which 
is permitted by the automatic action of ap 
plicant's retarding devices. The advantage 
from this automatic swinging consists not 
only in the easing of stresses by permitting 
the outer, frame part of the machine to 
move forward more rapidly than the cutter 
frame, but also in causing the cutters to be 
presented at a more advantageous angle, as, 
for example, when a nodule of sulfur or 
other hard material is encountered. In such 
cases a change in the line of attack of the 
cutters often facilitates the loosening of the 
nodule. 

In applicant's machine the peculiar re 
tarding devices and their operation inde 
pendent of the feed devices and of the 
movement of the machine, as a whole, are 
important and valuable in other respects. 
For example, it is possible with applicant's 
machine to set the rear jack or anchor 47 
at various distances from the face of the 
coal without interfering with the uniform 
advance of the machine along the face: 
whereas, in the case of niachines having a 
unitary feed and retarding mechanism, it is 
necessary to maintain the flexible feed ele 
ment-cable or chain-parallel with the 
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flexible retarding element, else the angu 
lar relation of the machine to the face will 
be changed in a purely arbitrary and un 
desirable way as the machine advances. 

It will be understood, of course, that the 
oscillatory movement of the machine and 
the Swinging thereof under the manual con 
trol of the retarding brake, are possible by 
reason of the fact that the main frame of 
the machine rests upon and is freely slid 
able upon the floor of the mine. This free 
dom of the machine for horizontal sliding 
movement is facilitated by the use of the 
common flat skids which are practically al 
ways employed in connection with these ma 
chines where 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 by af 
fording a hard, smooth surface for the main 
frame, greatly facilitate the movement of 
the machine. 

"I he free movement of the machine over 
the floor of the mine makes possible not 
only angular or swinging movements, such 
as have been referred to, but also bodily 
movements of the machine outward from 
and inward toward the coal face-move 
ments which would, of course, be quite 
impossible if the machine were operated 
upon a track. Thus, if the cutters, while 
making a cross undercut, encounter a very 
hard obstacle of substantial dimensions, for 
example, a roll or a large sulfur ball, which 
is found to lie in the inner part of the cut, 
the machine can be stopped and jacks placed 
against the inner sides of the feed and check 
or tail cables. Then, when the machine is 
started 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, 

45 
the cut having continued past the obstruc 
tion and the supplemental jacks having 
been removed, or preferably suitably placed 
against the outer sides of the cables, the 
machine is fed inward again toward the 

50 
face and the undercut continued at full 
depth. Such a procedure as this, in which 
the angular relations of the feed and re 
tarding cables to each other and to the ma 
chine proper are radically changed, is 
greatly facilitated by the independent char 
acter of the retarding devices of applicant's 
machine. For, as has been pointed out, the 
fact that applicant's retarding cable 56 and 
feed cable 44 may not be parallel, does not 
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interfere with the guidance of the machine 
as it advances as would be the case if the re 
tarding and feeding cables were integrally 
connected. 

It sometimes happens that obstructions of 
such a nature are encountered by the cutters 
that it is impossible to guide the machine 
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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 off along the face to a 
suitable distance from the obstruction and 
then by blocking up the skids, which, as 
previously noted, are commonly used under 
such machines, the cutters can be guided 
in an upwardly inclined path over the ob. 
struction and then gradually downward 
again to the normal level. Such a handling 
of the machine as this is greatly facilitated 
in the case of applicant's machine by the 
fact that the winding drum and guide 
sheave with which the feed cable engages 
are mounted to turn upon horizontal axes 
so that said cable does not interfere with . 
the free tipping of the machine about its longitudinal axis, while the same is true of 
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the retarding cable by reason of the man 
ner in which it is connected to the machine 
frame. - 

In connection with the swing or oscilla 
tory movements of the machine, it is to be 
noted that the machine while in operation 
is Suljected to three principal forces, to-wit, 
the tension in the feed cable 44, the reac 
tion of the coal on the cutters, and the ten 
sion in the retarding cable 56. As the first 
of these forces is applied to the madhine at a 
point between the other two forces and in op 
position to them, the machine 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 Swinging or oscillating movements re 
ferred to, 
With reference to the means which I pro 

vide for retarding the outer end of thema 
chine during the cross undercutting, it will 
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be observed that the desired retarding ten 
sion in the tail cable 56 is secured by a brak 
ing action upon the winding drum 84 by 
which said cable is paid out as the machine 
advances, and that this braking action is due 
to the frictional resistance to the movement 
of the liquid through the by-pass connecting 
the two ends of the hydraulic cylinder. The 
hydraulic devices, together with the devices 
which connect them to the winding drum, 
constitute in reality a friction brake. A 
friction brake of this character in which the 
frictional resistance is applied to a liquid, 
is, in several respects, superior to friction 
brakes in which only solid materials are 
used. In the case of the liquid or hydraulic 
brake the is tensity of the braking action 
can easily be controlled with great nicety 
and easily maintained with great uniform 
ity. In the case of metallic shoe brakes or 
band brakes, oth the other hand, the effects 
of wear and of heating make it difficult to 
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maintain a uniform braking action, or to ef 
fect a nice adjustment of the braking action, 
without frequent attention. 

In the application of the braking action 
to the winding drum 84 it will be seen that 
by reason of the ratio of the gears 85 and 84 
and the large diameter of the latter gear rel 
ative to the drum, the braking resistance is 
applied with a relatively large mechanical 
advantage or leverage in comparison with 
the leverage of the check cable on said drum. 

Reference has already been made to the 
box-like construction of the main frame of 
the machine. This I regard as a feature of 
r:lich ni'actical importance. During the 
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 in 
terfere with the cutters or other working 
parts of the machine. In my improved con 
struction this fine coal is drawn into and 
outward through the box-like bed frame to 
the outer end of the machine by the cutters. 
There as the cutter chain rounds the driv 
ing sprocket wheel, the fine material falls 
either quite clear of the machine as it ad 
vances, 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 driv 
ing sprocket wheel and beneath the upper 
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platform part of the frame which permits 
ready and effective use of the shovel for the 
purpose stated. Furthermore, it will be ob 
served that with the exception of the cutters 
and the sprocket wheel which drives them, 
all of the working parts-gears, windin 
drums, clutches, motor, etc.-are mounte 
above the upper platform part of the frame 
so as to be fully protected from contamina 
tion 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 cut. 
ters free of the machine. In this connection 
it will be observed that practically all of the 
gears, shafts and clutches constituting the 
driving mechanism are grouped compactly 
together on one part of the fame platform 
while the motor occupies another part. This 
arrangement of the motor and the driving 
gearing greatly facilitates the complete pro 
tection of the gearing from dist beca; ; ; ; it 
makes it i?:sile to inclose the gearing by 
means of a simple protecting casing. 

In the foregoing description of the opera 
tion of the machine its use in room and pil 
lar mining was considered. It will be ob 
vious without further Jetailed description 
that the oleration in making an under-cut 
along the face would be essentially the same 
in longwall mining. Ordinarily, in longwall 
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mining it is not necessary to make an en 
tering or sumping cut because the cut can 
be started at a free face. 

Referring to Figs, 1, 2 and 3, I have 
shown means by which power may be trans 
mitted to gearing on a suitable mining ma 
chine truck upon which the mining machine 
may be mounted, said gearing being for the 
purpose of propelling the truck. This mech 
anism comprises a transversely arranged 
shaft 68 in axial alinement with the trans 
verse 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 
supported on a bearing 70 secured to the 
main frame. 

71 is a sprocket wheel rigidly secured. 
to the outside end of the shaft 68 and 
adapted to be connected with the propel 
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ling mechanism on the mining machine , 
truck. When not required in use the shaft 
68 may be removed from the machine by 
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drawing it longitudinally out from the bear 
in: he devices for effecting the sumping out, 
as shown and described, are such as are set 
forth and claimed in the application filed 
by me September 20, 1906, Serial No. 
335,458; and I do notherein present claims for the said devices, the claims herein re 
lating to the construction and arrangement 
of the parts by which the machine is pro pelled and guided or adjusted in its posi 
tions relative to the coal and relative to its 
line of travel along the coal face. 
What I claim is: 
1. In a mining machine, the combination 

of a main frame, cutting apparatus carried 
thereby, means for propelling the frame and 
cutting apparatus bodily along the coal, and 
guiding or alining mechanism interposed 
between the frame and a holder on the rear 
side thereof and comprising an extensible 
tension device and a fluid cylinder and pis 
ton for resisting the extension thereof, sub 
stantially as set forth. 

2. In a mining machine, the combination 
of a main frame, cutting apparatus carried 
thereby, a winding reel on the frame, means 
for advancing the frame and cutting appa 
ratus bodily along the face of the coal, and a guiding or alining mechanism having an 
element extending E. the outer part of 
the frame to a stationary holder, a fluid 
receptacle, a piston or means therein for 
pressing against the fluid, and means for 
retarding the flow of the fluid, the said ele 
ment of the guiding mechanism being op 
eratively connected to said piston, substan 
tially as set forth. 

3. In a mining machine, the combination. 
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b. 

of a main frame, cutting apparatus thereon, 
means for advancing the frame and cutting 
apparatus along the coal, and a guiding or 
E. ing device having an extensible tension 

device, a fluid cylinder and piston, and 
power transmitting devices between the ten 
sion device and the piston for moving the 
latter independently of the movement of the 
main frame, substantially as set forth. 

4. In a mining machine, the combination 
of a main frame, cutting apparatus carried 
thereby, means for moving the frame and 
the cutting apparatus along the coal, and 
guiding or alining mechanism having a 
cable, a stationary holder, a fluid cylinder 
and a piston connected to the cable, and all 
interposed between the frame and the sta 
tionary holder to exert a retarding force 
on the outer part of the frame, substantially 
as set forth. 

5. In a mining machine, the combination 
of a main frane, cutting apparatus carried 
thereby, means for moving the fraine at it 
the cutting apparatus along the coal, a cabie 
for guiding or a lining the frame, and cut 
ting apparatus, a reel for the cable, a re 
tarding piston and cylinder, and means in 
terposed between the reel and the cylinder 
and piston for transmitting movement to 
the latter from the reel, substantially as set 
forth. e. 

6. In a mining machine, the combinati in 
of , main frame, cutting apparatus, in{a is 
for riving them bodily together, a retard 

er and piston, rotary devices con 
e frame for imparting nove 
iniston, and mean: actuated 

interi (f the frane for driving the 
substantially as set forti. 
ig machine, the inhii at . 

is is and cuttig Airgii: 
is cahe, a, , s: it is a y 
viiig arts inter p?: 

and the older tr, wi : 
is der and pisto, and , ; cf. 
rected to the pist, in and th; 
lated to be rotated by the 

:le, substantially as set . . . 

iy; ; ; iii, a n :) chi: , the 
with a jiaii frate aid 'littin: iii. 1": {i- 
movable bodily along the coal. of ; ; ; ; ; ; 
or alining cable, a reel or the Cable. a tra iii 
of gearing actuated by the reel, : retari, 
piston connected with saic gea 'ing, a fillic: 
cylinder containing the pistin, at eas 
for varving the movements of the fluid. Sill stantially as set forth. 

9. In a mining inst chine, the combinati i : 

2; it 

with a main frame and cutting apparat is 
bodily movable along the coal. of a guiding 
and alining mechanism laying a cable. :) 
retarding piston and cylinder. means for 
controlling the passage of the fluid in the 
cylinder, and power transmitting devices 

1,127,699 

for the piston connected to the cabie and 
adapted to be actuated by the tension exert 
ed by the cable, substantially as set forth. 

10. In a mining machine, the combination 
with a main frame, cutting apparatt is car 
ried thereby, means for moving the frame 
and cutting apparatus along the coal, and 
means for guiding or alining the frame and 
Cutting apparatus comprising a stationary 
holder and, interposed between said holder 
and the frame of the machine, a cable, a 
winding reel therefor, stad a flui retarding 
cylinder and pisto operatively connected to 
said reel, said cylinder having a by-pass for 
the fluid and means for controlling the flow 
of fluid therethrough, substantially as set 
forth. 

11. 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 apparatus 
bodily along the coai, and guiding or alin 
ing mechanisin comprising a stationary 
holder on the rear side of the machine, an 
extensible tension device connected to the 
oliter part of the machine frame, and a 
rotary device conjected to the holder and 
independent of the machine frame for pay 
ing out said tension device as the machine 
advances along the coal, substantially as set 
forth. 

12. In a mining eachine, the combination 
of a main fraine, cutting apparatus exteiid 
ing from the inner end thereof, means for 
propelling the frame and cutting aparatus 
hotly illeng the coal, aid guiding or a lining 
ne: anisin comprising a stationary holder 
(, in the rear side of the inachine, an exten 
sii ie tension device connected to the oliter 
nart of the machine frame, a rotary device 
{{ retexi to the holder said independent of 
the lifeline frame for 3:ying out said ten 

(ii is vice as the achine is "it inces along 
'i: i. and S f: corti'. 

st (tition of saici rotary sievi 
titly as set forti. 

13. it a mining is a chine. the combination. 
* f : i: in frare, cotting fina rati is extend 

, , it is it: ; ; ; ; ; t is is f. in ; is; for 
- it: " : it : arid cit is arrarat is 

eig is 2 ... a . and gi: ; trailing 
; , ; , ; ; ; ; is ?et in "isi, is a stilti y titler 

i. ii) is '' . . i. of the alacti?e. an N ten 
: inst; tie vice r ineteti o the outer 

art of the aching frame, a rotary ?ievice 
is in el to it is . .'; it an: ; ; endent of 

ine it.: cline f": it sayig ant &sid ten 
si: ; } e \ic as the ini'chine adva tees along 
the " . . ; desir' fir resisting the ro 
t; it (, 

substan 

(, said tai, ii. viii. and mantial 
tre: is for 'arving ' ' resissi: }re of the 
it is...', sistanti: ; y is set a "th, 

i. i. in : iain, in: t: line, t: contination 
lait fraine, dipt it in: t: loor 

of the mi: (.. and to viscil y a freely 

i?ing the rate 
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in all directions over said floor when the ma- of a nain frame, power driven cutting ap- 65 
chine is in operation, cutting apparatus ex 
tending from the inner end of said fraine, 
means coin) rising a flexible draft device 
pel the machine along the fire of the coal, 
and means independent of the said propel 
ling lineans operating automatically to re 
tard the outer end of the frame, said retard 

10 ing means being controllable at will to per 
Init, the otter end of tie frame to advance at 
a speed equal to, or faster tian, the speed at 
which the inner end of the fl': i.e. advances. 
or to case saic outer clad t, advance : , ; 

15 speed slower than that at , ich the tie; 
end of the frame advi 
set forth. . 

15. In a mining machine, the combination 
of a main fraine, cutting apparatus exted 

inces, sinistantially is 

: G ing from the inner ent thereof, meats for 
propelling the fraine at it tiling at at is 
lot dily along the coal, it riding or a iiii); 
mechanish: courising a staticiary hier 
on the rear side of the achine, an exter 

; 5 - ie tely sit in the virts inependent of the 
‘. . . is : " , ; };}} } : z is a ti cinette (i to: 

art it is a citie fr; 11:... it to . 
ice Seil. i. e. : :" in the m: it frare st 
it for it “a is is a tit 'all'' i. 

i; } 
it. . . . . . . 3 vs " , s. 3 

31} }aying (; it said teiisi ties ice as ti: 1: - 

35 of a nain frame, citi, iiig 

chine advances along the coal, and the is for 
controlling the rate of rotation of said ro 
tary device, 

16. In a mining it; clie, the coalitiation 
ajaratt is extent 

it ig froin the inner end thereof, iii eans for 
p's yelling the fraine at 'litting a paratus 
jetly a long thvi (; , it riding or a lining 

; :crit: risin cliisi 2 : statin: ry it cli'i' 
43 in the 'e: ' site () tie achite, as 'N' '. 

sile tension gle vice title site; i' - 
pellig means ::: 'til it's til t , i.ie (liter 
part of the machine raine, an a rotary (le 
vice separate from the ; it in frare if the 
is achine for carving anti atting ti'ity 
paying out the said tensior device as the 
machine advances along the coal, 

17. In a mining machie, tie cotiation 
of the n:till frame, citti g ::::: it is ex 

št) tenditig from the illnet' is the '{{ 
for propelling the fraine and tile 
aparatus bodily a loing tie ca, a , it i:12 
; : a lining mechanisin (, ; ; ; ; silt it -t: if it 
a 'y in oiler on the rear side of tit: tilatii). 

5, an extensible tension device inte; filent of 
the ropeling means arid critis (it: 'i i? the 
outer part of the machiie traine, a rotary 
device for 'arrying and naying ?it said ten 
sion device as the machine advaites a long 

6) the coal, a rake (ie site for resistii ig iii. 
rotation of said 'otary le vice, a iii 1:1 list 
means for varying the resistance of the 
brake. 

1S. In a mining machine, the combination 

p: 'tus project tag from the in her end the re 
of, power devices for feeding the machine 
a long tilt face of the coal. and means for 
I'eta rig the oitter end of the machine com 
! rising a cable adapted to be connected to 
: 14 a richoi' at the real' side of the machine, 
ii ill means it lepei}{de it of the aforesaid 
so we!' feeding tie vices and separate from 
the nail fratne, of the nicline for paying 
it tise t'ale, said int': is being Conected 

it hit "it is : “iti adapted to automatically 
l'esist ille initia enig of the rearward ex 
ter; iii. 1; at thereof. 

; iing in achine, the contination 
* f : 14 air raine., to Wei riven cutting ap 
p: 'at is ; it cig frt in the inner end the re 
of, pvel' ic vices for feeding tie machine' 
alog tie fice of the coal, and means for re 
tarcting the outer end of the machine (on 

": it a cale dated to le coilette to 
. . . . . . E. : na : y a ticiaoi : it the real' 

- - {1a:line, and means supported 
at ?ilt's ent fite from the main frame of the 
iii. iii): in independent of the power feed; 

for paying of tile cale, as the 
ise it "ances along the coal face. 

, i. 2 in jig machine living in cordi 
"a nie, citing devices extending 

i:. . . . . ; (;f the frame, feeding 
i: viri: ; ; ; ; ; ; ; } t , exert it forward Jr. 
eiji g :ce in the f"; ine, and retarding 

iteit as a 'a get 'Xcit an opposing fore 
in the nichite on a life offset from that 
(if the firwai d foi'i'a, said retarding line:ns. 
on, rising a fixie device, a rotatable 
win ling tie vice for paying out the flexii, le 
tie vice as the achine a varies along the 
(::) face. the said winding device ieing sep: 
a 't' i' in the fine if the racie, and 

c: is inter mail a control f, r l’eta 'ding 
tie :::tion of the said 'ota taile winding 
?ievice. . . - 

2 . . in ning machine having 

'', 'S 

g in combina 
ti 1 - 1:1::iii fraine. cuttig devices extendinr 
on the inner end of the said frame, feed 
eiling force on the inner part of the main 
*:: e. and retarding ineans arranged to ex 

a; t in posing force on the machine frame, 
: 'etarding means comprising a flexible 

it in device independent of the aforesaid 
ing means and a "anged to extend. 

i 

; : rai 
it it; iiie (titi' is it of t s; it main frame 
a? :: Stitionary holder on the rear side of the 
i: ; lite, a rotary device for carrying and 
laying to it of the said tension device as 
the achine advances along the face of the 
coal id a brake device for controlling the 
rotator of the said rotary device. 

2. In a mining machine of the class de. 
scribed. the combination of a main frame, 
power driven cutting apparatus extending 
from the inner end thereof, means for nov 

rig tie vices arranged to exert a forward pro 
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ing the frame and cutting apparatus along 
the face of the coal, and means for guiding 
or alining the machine comprising station 
ary holding means on the rear side of the 
machine and, interposed between said hold 
ing means and the outer part of the ma 
chine frame, a flexible retarding member, a 
rotary device connected rigidly to the re 
tarding member and paying it out as the 
machine advances, and a brake device for 
controlling the rotation of said rotary de 
vice. 

23. In a mining machine of the class de 
scribed, the combination of a main frame, 
power driven cutting apparatus extending 
from the inner end thereof, means for mov 
ing the frame and cutting apparatus along 
the face of the coal, and means for guiding 
or aining the machine comprising a sta 
tionary holder and, interposed between said 
holder and the frame of the machine, a 
cable, a winding reel therefor, and a brake 
device for controlling the rotation of the 
reel, the cable being arranged to exert a re 
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tarding force on the outer part of the ma- 25 
chine frame. 

24. In a mining machine of the class de 
scribed, the combination of a main frame, 
power driven cutting apparatus extending 
from the inner end thereof, means for mov- 30 
ing the frane and cutting apparatus along 
the face of the coal, and means for guiding 
or a lining the machine comprising a sta 
tionary holder and, interposed between said, 
holder and the frame of the machine, is 35 
cable, a winding reel therefor, a brake de 
vice for the reel, and means for adjusting 
the brake device to vary its retarding effect, 
the calle being arranged to exert a retard 
ing force on the outer part of the machine 40 
frame. 

In testimony whereof I aflix my signature, 
in presence of two witnesses. 

WALTER F. TROTTER. 
Witnesses: 

F. L. SEssions, 
C. E. WAXBoM. 

  


