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UNITED STATES
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(No model.)

To all whom it may concern:

Be it known that I, JOSEPHUS AMIEL LAY-
COCK, of Litchfield, in the county of Mont-
gomery and State of Illinois, have invented
certain newand useful Improvements in Min-
ing Apparatus; and I do hereby declare the
following to be a full, clear, and exact desecrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it pertains to
make and use it, reference being had to the
accompanying drawings, which form part of
this specification.

My invention relates to improvements in
mining apparatus, all of which will be fully

shown and described hereinafter and particu-
larly pointed out in the claims.

The object of my present invention is to
provide an apparatus constructed to furnish

a supply of water tothe mine, remove it there-

from for the purpose of separating the metals
therefrom, and to supply heat within the mine
directly to the water for heating it, and thus
thawing the frozen strata containing the metal
it 18 deswed to extract.

In the accompanying drawings, Figure 1 is
a view representing my invention, part being
shown in side elevation, part in perspective,
and part in vertical section. Fig. 21is a side
elevation of a portion of the separator. Fig.
3 18 a sectional view of one of the screws I.

Referring now to thedrawings, a represents
an opening formed in and throun'h the non-
auriferous strata to the portion b of the earth,
which is the metal-bearing strata of gravel,
clay, or other earthy substanee

A 18 a steam-boiler situated at any desired

or convenient point in relation to the open-

ing 0, and I is a pipe extending down into

' the mine ¢ at the lower end of the opening a,

310

50

the ends of the pipe B extending'laterally for
the purpose of delivering steam adjacent the
walls of the mine ¢, This pipe B is pro-
vided with a branch B’, passing through the
fire-box of the combustion-chamber of the
boiler A for the purpose of furnishing super-
heated steam to the pipe B, as will be readily
understood. The pipe B atits lower end will
be extended laterally and constructed in any
desired and convenient manner to afford such
lateral extension. Also situated in any de-
sired relation to the boiler A at the opening
¢ to the mine is a separator A’, constructed

| on throughout the series of screens.

| in a manner which will be fully deseribepd

presently. This separator is shown in the
drawings here referred to as in a line with
the boiler A; but in practical use it is pref-

erably situated at right angles to the boiler

A, whereby the belt from the engine of the

‘boiler will run directly to the pulley W. How-

ever, the engine may be separated at any de-
sired distance from the boiler A and adjacent
to the separation, or any of the parts situated
1n any desired relation to each other, without
departing from the spirit or scope of my in-
vention.

The mine ¢ is preferably provided with a
pit or cavity d, in which is situated a cen-
trifugal or other pump C. The operating-
shaft e of this pump extends upward above
the surface of the ground and is connected in
a manner which will be presently described.
The discharge pipe or tube D of this pump C
hasoneend passing through an enlarged jour-
nal K of a eylindrical sereen, either composed

of coarse wire, as here shown or of perfo-

rated metal, as may be desired, whlch will let
the finer wr&vel and water pass ‘ther ethrough,
while the large gravel will pass out the open
end 1 thereof as will be readily understood.
Situated beneath this cylinder F are any de-
sired number of screens I, formed of wire or
other material, the screens being of differ-
ent lengths, the upper one being longer and
each succeeding one being shorter, as illus-
trated, and the upper one having the largest
mesh and the succeeding one smaller, and so
These

screens are suspended by means of links K
from the frame J of the separator and are

connected through the medium of a pitman M
with a pulleym, whlch is driven by a belt n,
passing around the said pulley and a pulley r
upon the cylinder-shafte. Below the screens
I are the pits or receptacles 1 2 3, receptacle 1
receiving the discharge from the upperscreen,
the receptaele 2 fmm the succeeding sereen,
and the receptacle 3 from the 1owest sereen.
The water falls through into the pit 3 and is
conveyed out thloufrh the pipe s again into

the mine in a manner which will be particu-

larly described hereinafter.
The drive-shaft H is provided with a pul-
ley W, which will receive a belt from the en-

| gine, and also with a bevel-gear g, meshing
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with a bevel-gear /i upon the operating-shaft | by a slush consisting of water and gravel is

e of the centrifugal pump. An L- shaped sup- |
porting-br acketfa hasitslowerend ri 1gidly con-
nected in any desired manner to the pipe s,
the upper end of this bracket embracing and
supporting the upper end of the tube R, as
shown at 0, and through which the upperend
of the shaft e passes and 18 supported and
through which also one end of the driving-
shaft 11 passes and 1s supported.

Within theopening ¢ tothe mine cisa cham-
ber or tube U, into which the lower end of the
discharge-pipe R passes. Situated within the
upper end of this tube or chamber U is a per-
forated cone-shaped diaphragm Q, upon which
the water falls, thusspreading it out and caus-
ing 1t to fall in sprays within the chamber.
The lower end of this chamber is provided
with one or more outlet-pipes V, extended in
any desired direction, and these pipes will
be constructed in any convenient and well-
known manner forextending them asthe mine
18 extended, as will be readily understood.
These outlet-pipes V deliver the water again
into the mine. A pipe T connects with and

has its lower end opening within the lower
end of the chamber U and delivers steam

therein for heating the chamber and the fall-
ing sprays from the delivery-pipe R. This
heating arrangement, together with the pipe
B, serves to keep the water within the mine
at a temperature above freezing-point, where-
by the gravel ¢is thawed, and the centrifugal
pump bemﬂ situated in a pit d (prefer ably)
the slush in the way of ore, gravel, and water
1s taken by the pump and delweled to the cy-
lindrical screen K, which is revolved through

- the medium of the belt 7, passing amund a
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pulley /c upon the shaft 1 of the eylinder and
around a pulley [/ upon the drive-shaft H.
The larger gravel passes out the end of the
cylinder and the smaller gravel through upon
the screens, which operate in the manner be-
fore deseribed for grading the gravel and per-
mitting the water to pass through, which is
again delivered to the delivery-pipe R, as be-
fore described.

In operation the mine is about filled with
water to the upper surface of the gravel or
metal-bearing strata, and this water is heated
through the medium of the steam from the
boiler.

I donotlimit myself to any particular form
of pump nor do I desire to limit myself to the
particular way of heating the water in the
mine by the delivery of steam directly in the
water, for this may be varied without depart-
ing from the spirit of my invention. Forin-
stance instead of delivering the steam di-
rectly in the water, a coil of pipes can be pro-
vided, through which the steam is forced and
cuculated and the heated pipes would heat
the water and the water in tarn would thaw
the gravel.
| My invention therefore pertains particu-
larly to the method of supplying the mine
with water and then heating the water, where-

1

provided, which is taken up by the pump and
then geparated or washed in any desired man-
ner. Theform hereshownisone way in which
the slush from the mine can be conveniently
treated for the purpose of separation and
washing.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 1Is—

1. The combination with a mine containing
a supplyof water, of asteam-generator, a pipe
connected at one end with the steam-genera-
tor and having its opposite end extending
within the mine and delivering steam directly
to the water therein, a pump in communica-
tion with the water contained within the mine,
and a return-pipe receiving the water deliv-
ered by the pump and adapted to return 1t to
the mine, substantially as described.

2. Thecombination with a mine containing
a supply of water, of a heating device, a pipe
having one end in communication with the
heating device and the opposite end extend-
ing within the well and provided with an elon-
gated horizontal portion for supplying the
heat directly to the water within the mine, a
pump in communication with the water, and
adapted to deliver it outside of the mine, and
a return-pipe in communication with the wa-
ter delivered from the mineand adapted to re-
turn 1t thereto, substantially as described.

3. A mining apparatus comprising a heat-
Ing device, a pipe extending therefrom and
dehveunn‘ heat within the mine, a water-sup-
ply,a pump situated within the mine and hav-
ing a discharge-pipe thereabove, a separator,
a water—delivery pipe having one end connect-
ed with the separator, a vertical chamber
within the opening to the mine to which the
opposite end of the water-delivery pipe com-
municates, and a pipe from the heating de-
vice delivering heating medium within, the
sald chamber, the lower end of the chamber
having exits within the mine, substantially as
described.

4, Animproved mining apparatuscompris-
ing a water-supply and heating device for the
mine, a centrifugal pump situated within the
mine and havinganoutlet outside of the mine,
a rotating and reciprocating separator, the
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outlet-pipe being in communication with the -

rotating element of the separator, a vertical
revoluble shaft connected with the centrifu-
gal pump within the well and extending to a
pointabove and outside of the well, and a  hori-
zontal shaft having one end operatively con-
nected with the pump-shaft and the opposite
end operatively connected with the recipro-
cating and rotating element of the separator,
substantially as described.
In testimony whereof I af
in presence of two witnesses.
JOSEPHUS AMIEL LAYCOCK.
Witnesses:
O. F. SPRUILL,
FF. M. HART.

a

X my signature

120

125




	Drawings
	Front Page
	Specification
	Claims

