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'ED STATES

PATENT OFFICE.

NILS D. LEVIN, OF COLUMBUS, OHIO, ASSIGNOR TO THE JEFFREY MANUFACTURING

COMPANY , OF COLUMBUS, 0HIO, A .CORPORATION -OF OHIO.

MINING AND LOADING MACHINE

1,290,591.
Application filed Augnst1,

"To all whom it may concern:

Be it known that T, Nmws D. LEevin, a citi-
zen of the United States, residing at Colum-
bus, in the county of Franklin and State of
[Ohio, have invented certain new and useful
Improvements in Mining and Loading Ma-
chines, of which the following is a specifi-
cation, reference being had therein to the
accompanying drawings.

This_invention relates to improvements
in mining machines“of the class in which
each is adapted to form an: undercut in the
coal, and to form two vertical shearing citts,

formed by such cuts and carry away the

.coal that is dislodged and deliver it to a
*loading apparatus. ‘ ' ~

The object of the invention is to provide
chain cutters which will not only form a
rectangular kerf at the bottom of the coal
but will also serve as a backwardly acting
conveyer to positively engage with and
force'the dislodged coal over a long distance

~back from the kerf to the main conveyer;

30

also to provide an improved mechanism’ for
driving horizontal chain cutters. and vertical

chain cutters at the front end of a relatively

elongated carriage; and also to arrange a
conveyer and power transmitting mecha-
nism-in such a way that large ‘blocks or

-"masses of coal can be taken backward and
" upward without impedance from shafting,
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gearing, or any of the parts .of the mecha-
nism. = : ] , :

In the accompanying drawings which
show .one embodiment of my inyvention,

Figure 1 is a side .elevation of the front
part of the machine; , ~
~_Fig. 2 is a side elevation of ‘that part of
the machine where are located the motor
and the prime power transmitting gearing
and also the forward end of the car-loading
conveyer . o

Fig. 8 is a plan view of the front part of
the machine; and

Fig. 4 is a plan view of the parts shown

_in Fig. 2

50,

1g. 2.
Relirripg to the drawings 1 represents

“a bed frame or-a-pan adapted to rest directly

upon the ‘floor of a main-room or entry in
‘which the machine is being -opérated. It
is provided with side ‘walls 1*-—1* between™

Specification of Letters Patent.

. moves in-a suitable guide on the

Patented Jan. 7, 1919,
1913, Serial No. 782,521. '

which the main frame or carriage of the

machine is guided for forward and back- .
"85

ward movement with respect ‘to the pan.
The main frame is indicated as a.whole
by -2 ‘and can be formed in any -provided

- way, as for instance by suitably connecting

together several cast and rolled parts.
‘Mounted at the forward end of the main

60

frame at opposite sides thereof are:two hori- - -
zontal cutter heads 3—3 and two vertical

cutter heads 4—4. Euach cutter head 3 com-

prises a plate 5 which is rigidly connected

to the main fyame, and a chain 6 which
periphery
of the plate, and “which passes .over &
sprocket wheel 7 mounted on a vertical shaft
8. The two chains 6—6 are arranged to be
driven in opposite directions, as indicated
in Fig. 3. )

68
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Each of the cutter heads 4—4 is'provided

with a vertical plate 9 which is rigidly se-
‘cured to the main frame, and a chain 10
which passes around.the plate and .over a

75

sprocket wheel 11 mounted on-a short hori- .

zontal shaft 12, The chain 10 is of special
construction and each second link is pro-
vided with guide wings 18 which overlap the
sides of the plate and serve to hold the-chain

80

against displacement. The cutters 14 of the . .

chain are held in ;place by wedges 15.

‘The plates 5-and 9 at each side of the ma-
chine are connected to the main frame .or
carriage by means of a bracket casting 16
and the forward surfaces of the two.castings
are inelined inward to. form. guides for the
«coal 'which is caught between them. Rach
of the brackets 16 is provided with a bear-
ing 17 for the -corresponding, ‘horizontal
shaft 12, and a bearing for'the .correspond-
ing wertical shaft 8. These two shafts are
connected togéther for simultadeous rota-
tion by -means of bevel gears 18 and 19.
Mounted upon the shaft 12 is a sprocket
wheel 20 over which passes a chain 21. At

the rear the chains 21—21 at opposite sides

of ‘the machine pass over ‘sprocket wheels
22 mounted on a transverse shaft.-23. This
shaft 23-carries at one end a large spur.gear
24 ‘which meshes with a pinion ‘25 on the
armature shaft of an electric motor 26. Tt
will'be clear that when the motor is rotated
“pewer -will ‘be transmitted through -the

S
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mechanism which has been described to
drive the chains of both horizontal cutter
heads, and both vertical cutter heads.

97 is a puncher mechanism which is
mounted on the transverse shaft 28 by means
of arms 29—29. The details of this mecha-
nism have not been shown for the reason
that they constitute no part of my present
invention, and it is sufficient to say that a
puncher of any of the forms now known
may be used. The puncher carries at its
forward end a transverse bar 30 in which
are mounted picks 31—381. The puncher re-
ceives its power by means of the connecting
rod 32 which is mounted at its rear end on
the cranked part 83 of the shaft 28. This
shaft 28 carries a spur gear 34 which meshes
with a pinion 35 on the shaft 23. The shaft
35° carries a gear 35° which meshes with a
pinion 35° -on the shaft 23. In this way
power is transmitted from the main drive
shaft to drive the puncher.

Mounted on the sides of the main fratne
of the puncher are bearings 36 and 387, and
in these bearings there is mounted a shaft 38.
Within the bearing 37 there is mounted a
rotatable sleeve which surrounds the shaft
38, and which carries at its rear end a bevel
gear 89 and at its forward end one element
of a friction clutch 40. The bevel gear 39
meshes with a bevel gear 41 mounted on the
shaft 28. A hand lever 42 is provided for
throwing the clutch 40 into or out of en-
gagement, thus connecting or disconnecting
the shaft 38 and the drive gear 39. The
shaft 88 carries at its forward end a gear
wheel 43 which meshes with a curved rack
44 mounted on the main frame. It will be
clear that by turning the shaft 38 and the
wheel 43 the whole puncher mechanism can
be raised or lowered. This raising or lower-
ing can be controlled by means of the hand
lever 42 and the clutch 40. At 45 there is
provided a clip which engages with a suit-
able guide secured to the rack, thus serving
to hold the puncher mechanism against lat-
eral movement. :

The pick carrying frames are very heavy,
and difficulty has been experienced in so ar-
ranging the various parts of the machine
as to sustain the front end of this frame
with rigidity and firmness; and much power

" is required to adjust it vertically, as the

1]
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power devices for this purpose have been
applied at points near the hinge of the pick
frame. ,

To obviate these difficulties, I have com-
bined with the frame the devices that have
been described which engage with it at
points near its front end, and T extend
power-transimitting devices from the rear
end of the carriage forward to thess mesns
which sustain the pick frame.

For removing the material loosened by
the cutter chains and by the pick mechanism,

1,200,581

T proxtds a conveyer which-is similar to 4

that, shéwn and deseribed in my co-pending
application for loading machines, Ser. No.
671,037, filed Jan. 13,1912, and my co-pend-
ing application for conveyer for loading ma-
chines. Ser. No. 752.475. filed March 6, 1913,
As this conveyer is fully disclosed in the
said applications it. will not be necessa

to here describe it in detail. Tt will be sufii-

_cient to point out that it comprises a series

of horizontal flights 46 mounted upon an
endless drive and ecarrier chain 47. A suit-
able guideway is provided for the chain, and
a snitable supporting trough with side walls
is provided for the flights. The trough and

chain guides are so arranged that the con--

veyer at its forward end lies substantially

“in the central horizontal plane of the hori-

zontal cutter heads, and at its rear end lies
in a relatively elevated horizontal plane.
The chain 47 passes at the rear around a
sprocket wheel 48 on a vertical shaft 48.
This shaft 49 carries a bevel gear wheel 50
which meshes with a bevel pinion 51 on &
longitudinal shaft 52. ‘At the forward end
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of the -shaft 52 is a bevel gear 53 meshing

with a bevel gear 54 on the main drive shaft
23. In this way power is transmitted to
drive the conveyer. 55 is a brush mounted
at the rear end of the conveyer and arranged
to remove material from the flights 46 ‘as
they pass it. :

The motor, it will be seen, is at the bot-
tom of the mechanism on the lower part of
the carriage frame. All of the initial shaft-
ing and gearing are so positioned that there
is an unobstructed space above the active
part of the conveyer; that is to say, above
it there are no over-lying gears or shafts.
The active side of the conveyer and iis

trough are above the motor and 2ll of the.

gears and transmitting parts are either in
the vertical planes of the empty, idle or in-
active side of the conveyer, or in verticel
planes remote from those of the active side,
The outwardly moving parts of the eitier
chains 6, after leaving their cutting line,
diverge backward and outward, and as they
maintain a prolonged, continuing contact,
over a long distance, with the loosened coal,
which falls in the space between them, they
exert a prolonged pressure upon it whic
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continues until the conveyer elements are .

successively loaded.

The receiving-end of a secondary con-
vever is indicated in. Figs. 2 and 4. This
end is mounted on the carriage frame by
means of a turn table 57, above which is the
hopper 66, into which the material is de-
livered from the first conveyer. This sec-

‘ondary conveyer is intended to have its de-

livery end so arranged that the coal carried
by it can be discharged into a car.’

For feeding the main part of the machine
forward and backward with respect t¢ the
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bed frame I provide the two horizontal
winding drums 68 and 69, which are loosely

mounted on transverse shafts 70 and T1.

The shaft 70 carries a worm wheel 72 which
meshes with a worm 73 on the shaft 52.
The shaft 70 also carries a spur pinion 74
which meshes with a spur gear 75 on the
shaft 71. By means of the gearing which
has been described the shaft 70 is constantly
rotated at a relatively high speed, and the

"shaft 71 at a much slower speed. 76 and 77

are clutches controlled respectively by the
hand levers 78 and 79 for connecting the
drums 68 and 69 to the shafts 70 and’ 7L
Wound upon the shaft 68 is a flexible cable

80 which extends rearward and is connected
at its end to the bed frame 1. Wound upon

the drum 69 is a flexible cable 81 which ex-
tends forward and is connected at its end
to the bed frame 1. From the foregoing

- description it will be clear that the operator
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by means of the lever 79 can throw in the
clutch 77 and cause the drum 69 to turn. As
the drum 69 turns at a relatively slow speed
the cable 81 is wound and the machine is
pulled slowly forward with respect to the
bed frame. The operator by releasing the
cluteh 77 and throwing in the clutch 76 can
cause the cable 80 to be wound at & relatively
high speed, thus causing the machine to be

“pulled backward relatively rapidly.

The operation of the machine will now be
readily understood. The machine is first put
in place with the front cutters adjacent a coal
face. The bed frame 1 is secured against
movement by means. of suitable jacks or
other devices, and the motor 26 is started
thus causing the movement of the cutter
chains. The operator throws in the clutch
77, and thus causes the cutting mechanism
to be slowly advanced into the coal, a hori-
zontal undercut being formed and two par-
allel vertical shear cuts. As soon as the cut-
ter mechanisis have advanced a little way
into the coal the puncher 97 is brought into
use, and the operator by means of the clutch
40 can slowly oscillate this up and down to
catise the coal to be loosened and broken
down into the path of the conyeyer. As the
machine advances the loosened coal is forced
backward between the inclined walls of the
castings 16—16 and is picked up by the con-
veyer flights 46—46 and carried backward
and upward and discharged into the hopper
86. Trrom the hopper 66 the coal is carried

by the belt 58 upward and backward and
Tt will be understood '

deposited in a car.
that the rear end of the second conveyer can
be swung to one side or the other in order
that it may be bronght over the car which is
to receive the material. ‘

The parts of the apparatus are so ar-

8

ranged that the undercutters carry the coal

backward. The rearward travel of these cut-
ters terminates at transyerse lines which are
at or tiear the front end of the carriage and
are so positioned that the coal which they
carry backward can be readily received by
the forward end of the conveyer, which
transports it, as described, to points at the
rear of the carriage. .

As soon as the machine has reached its
extreme limit of forward movement the
clutch 77 is disengaged and the clutch 76 is

thrown in, thus causing the cutting mecha--

nism to be retracted. The machine as a
whole can then be moved to a new position
by any suitable means, and the operation
above described can be repeated.

What I claim as my invention 1s:

‘1. The combination of the bed frame, the
sliding carriage, the power devices at the
rear end of the carriage, the brackets se-
cured to the front end of the carriage frame
one on each side of the machine, the hori-
zontally arranged chain guiding plates se-
oured to the brackets, the vertically arranged
chain guiding plates secured to said brack-
ets, the two oppositely moving cutter chains
fitted to and guided by the horizontal plates,
the cutter chains fitted to
vertical plates, the relatively short shafts,
one on each side of the machine and mount-
ed in the said brackets, each operatively con-
nected to a vertical cutter chain and to a
horizontal cutter chain, and two sets of driv-
ing devices at the sides of the machine re-
spectively connected to the said shafts and
to the power devices at the rear of the car-
riage.

9. The combination of the bed frame, the’

sliding carriage, the brackets secured to the

front end of the carriage, one on each side.
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and guided by the .
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of the machine, the horizontally arranged -

chain guiding plates secured to the brackets
the vertically arranged chain

respectively,
guiding plates secured to the brackets, the
oppositely moving horizontally arranged
cutter chains fitted ‘to the said horizontal

lates, the vertically arranged cutter chains

fitted to the said vertical guide plates, and

the conveyer having its receiving portion-in
the bottom horizontal planes of the front
part of the carriage, the horizontal chains
being arranged to have the outwardly mov-
ing parts travel on straight lines diverging
backward and outward and adapted to-force
the coal backward to the conveyer.
In testimony whereof I affix my signature
in presence of two witnesses. -
NILS D. LEVIN.
Witnesses:
E. P. Smivery,
F. C. Cosco.
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