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UNITED STATES

PateEnT OFFICE

MARCUS LAXNE, OF CHICAGO, ILLINOIS.

MACHINE FOR SEPARATING AND CONCENTRATING ORES AND METALS.

SPEHCIFICATION forming part of Letters Patent No. 306,266, dated October 7, 1884,

Application filed December 26, 1883. (No model.)

To all whom it may concern:

Be it known that I, MaRcUSs LANE, a eitizen’

of the United States, and residing at Chicago,
in the county of Cook and State of Illinois,
haveinvented certain new and useful Improve-
ments in Machines for Separating and Con-
centrating Ores and Metals, which are fully
set forth in the following specification, refer-
ence being had to the accompanying draw-
ings, in which— ]

Figure 1 represents a plan view of a ma-
chine embodying my improvements. Fig. 2
is a side elevation of the same, the dust cham-
ber and sereen being partly broken away;
Tig. 3, an end elevation of the same, looking
toward the screen; Fig. 4, a section of the
same, taken on the broken line & x, Fig. 1;
Fig. 5, a detail plan section of one of the con-
centrating-vessels on an enlarged scale; Fig.
6, a detail section of a part of Fig. 5, taken on
the line 2z of said figure, and on a still more
enlarged scale; Fig. 7, afront elevation ofthe
tube shown in Fig. 6; Fig. 8, a section of the
machine, taken on the line v v, Fig. 3, and on
the same scale; Fig. 9, a detail section of the
pans, taken on the line w w, Fig. 4; Fig. 10,
an elevation of a dust-chamber, and Fig. 11 a
plan view of the same. :

My invention relates to @ machine for the
concentration of metallic ores or metals in a
dry condition without the use of water in any
part of the process.

T'am aware that various machines have been
heretofore produced for a like purpose; but
in practice several defects have been devel-
oped. In some, clouds of dust are produced
which render the operation unhealthy and im-
perfect, and in the treatment of complex ores
there is a great loss, as only the heaviest parts
are saved, the lighter but equally valuable
metals being rejected and lost with the refuse
matter, and also there has been a want of
adaptation in the machines to different ores
having different component parts and differ-
ing in weight. .

It is the object of my present invention to
overcome these defects, and to produce a ma-
chine adapted to work different and complex
ores and without the annoyance of escaping
dust, , ' :

I will proceed to describe in detail the con-

in one way I practically embody my inven-
tion, and will then point out definitely in the
claims the special improvements which I be-
lieve to be new and wish to protect by Letters
Patent.

In the drawings, A represents a revolving
sereen, which is mounted within a chamber,
B, by which it is inclosed, the latter being as
nearly air-tight as possible. The screen is of
conical form, the smaller diameter being at
the receiving end, and is mounted on a hori-
zontal shaft, and is also constructed with
double walls or screening-surfaces o «’. It

.will be seen from Fig. 8 of the drawings that

this construetion provides virtually two cones,
one within the other, and the inner cone, ¢, is
somewhat longer than the other, ¢, and the
material is received from any suitable device
into the end of the inner cone. The screen-
ing-surfaces @ are somewhat coarser than the
surfaces ¢/, so that the coarser parts of the
crushed ore are retained by the screen @, the
finer parts being passed through, butstopped
by the surfaces ', which are intended to be
of such a degree of fineness as to permit the
passage only of fine dust into the chamber
around the outside of the screen. At thebot-
tom of the dust-chamber isapassage, b, which
connects with a passage or pipe, ', running
to ‘dust-chambers C ¢ % &ec. Beyond the
point of connection between the pipes b )’ the
latter receives from an ordinary blower a
blast of air which, at the point of junction,
produces a strong suction through the pipe b,
and from the chamber B, by means of which
the dust is drawn out from the latter and car-
ried forward into the dust-chambers C C', &e.
The same resalt may Dbe accomplished by a
suction-fan arranged to operate in the pipe b,
so as to draw from the chamber B and dis-
charge into the pipe V.

The dust-chambers are separated by parti-
tions ¢/, with openings ¢ arranged alternately
on opposite sides of the chambers, so that con-
stant interruptions are presented to the cur-
rent of air seeking exit throughthe chambers,
and hence the dust is continually falling in
the different compartments. Thisconstruction
and operation of dust-chambers isold and well
known, and need not be specially described
further. Obviously, theheavier particles will

struetion and operation of a machinein which | be deposited in the first chamber or compart-
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ited in the first chamber with the heavier

ment, and the lighter ones carried on to the |
sncceeding chambers or compartments. 1If, for
instance, the ore be one containing lead, iron,
gold, and silver, the lead will be first depos-

forms of the royal metals; next, theiron, then
the gangue matter, and, finally, such forms of
the metals as are lighter than the gangue mat-
ter. )

The material collected in the dust-chambers
from time to time is removed, sampled, and
assayed, and when not sufficiently concen-
trated is brought back and-again runthrough
the blast-pipes into the dust-chambers. I[n
this operation the material may be fed to the
blast-pipes by a hopper or any common and
suitable device, or it may be conveyed by a
carrier and fed either into the pipe b or the
pipe . Whenever the gangue matter con-
tains flux material, it can by this process be
saved for use in the smelting of other ores.

The screen being cone-shaped, asalready de-
scribed, the particles of ore retained therein
will of course gradually move to the largerend
of the screen, and there-is provided a dis-
charge-opening, #*,inthe end of the chamber B,
through which the coarser ore retained by the
screen @ is delivered, and also a smaller open-
ing, 0%, through which the finer ore collected
by the screen « is delivered. The coarser ore

sage falls upon the first of a series of shaking
sereens, D 1) DY &e., and the finer ore, that is
delivered from the opening ', falls upon the
first of a series of similar screens, ¥ I I, &e.

The two series of shaking sereens just men-
tioned are graded in fineness, the first of each
series being the finest, so that the finer por-
tions of the ore are passed through, while the
coarser portions are shaken and delivered fo
the next screen, which still further separates
the material, and in like manner the process
is continued through the eutire series, it be-
ing understood, of course, that the series I,
T, and E* is finer comparatively than the

finer material coming from the revolving
screen. The coarser portion on the first series
of screens, D, D', and D7, finally passes over a
lip, &, at the outer edgeof the last of theseries,
where it -is gathered and returned to the
crusher or rolls, tobe further reduced and con-
centrated, as desired. The ore delivered to
the other series, Ii, 1¥/, and II%, is treated in pre-
cisely the same manner, the coarser particles
being delivered from one screen to the other,
the only difference being that the last screen
passes all of the material, or substantially
all, and there will be no coarse particles for
further treatment at the reducing mechanism.-
These screens areintheshape of concave pans
d ¢, arranged one a little below the other in
each series, and each provided with a separat-.
ing diaphragm or sieve, d' ¢/, located a little
distance below the tops of the pans. Below
each of these diaphragms or screens is an in-

206,

clined bottom, @’ ¢, extending from end to end
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of the pans and inclining downward and out-
ward. Obviously, then, the material passing
through the screens and falling upon the in-
clined bottoms will be delivered at the outer
ends of the latter by the shaking motion of the
screens, where openings d''¢* are made in the
cnds of the pans for the discharge of the par-
ticles of ore. A shaking motion is given to
the pans in the direction of theirlength in the
following way: FEach series is mounted upon
a suitable carriage, F,which is provided with
rollers fat the lower ends of its supports, which
in turn are mounted on ways f, secured to
suitablesupporting-frames, /%, A rock-shaft,
G, is mounted on suitable supports outside of

‘the paps and at right angles to the length of

the latter. Only the inner end, to which the
working parts are attached, is shown in the
drawings, as this only is necessary, it being
understood, of course, that the shaft is suit-
ably supported, and that an oscillating motion
is communicated to it by any suitable motor.
At the inner end of this shaft are two crank-
arms, g, secired thereto, and the upper or
outer ends of these arms are connected to the
respective screen-carriages by means of links
g-
shaft will give a vibratory movement to the
carriages, and thereby to the screens, in the di-
rection of their length. ’ ’

The ore from the shaking sereens is deliv-
ered from the inclined bottom, as described,
into concentrating-vessels H, a series of which
is arranged on each sideof theshaking screens
and just below them, as shown in the draw-
ings. At the top of each of these concentrat-
ing - vessels is a screem, 2, which will pass
through all pieces of ore that are delivered to
it from the shaking screens above, and each
concentrator also has a partition, ', running
across it at right angles to the delivery of ma-
terial from the shaking screems. The top
screens, /i, are inclined downward and outward
slightly, so that there will be a tendency of

the material delivered to each concentrator to.

move outward over the screens when the lat-
ter are shaken, as will be deseribed. Thecon-

centrators in each series are secured together .

by suitablestraps, 4%, or any other device which
will connect and support them; and totheout-
side of each of the outer ones are attached pro-
jecting arms I,in theendsof which are mount-
ed rollers ¢,which are arrangedto ran on ways
i, located on suitable supporting-platforms, J,
s0 that each series may be moved back -and
forth on these supporting-roller ways in a di-
rection at right angles to the movement of the
shaking screens.

In the drawings I have shown means for
communicating areciprocating motion to each
series of concentrators from the same rock-
shaft which imparts motion to-the shaking
screens. A single crank-arm, g% is fastened
to the rock-shaft outside of the crank-arms g.

On the supporting-frames, at the outer ends of’

the series of concentrators, are mounted bell-
crank levers K, arranged to swing horizontal-

Obviously, then, the oscillation of the-
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ly. A connecting-rod or pitman, k, attaches
one arm of each of these levers to the crank-
arm g°, and the other arm of the lever is con-
nected by a rod, &, to the outer concentrator
of each series. Obviously, then, the oscilla-
tion of the rock-shatft will produce a recipro-
cal movement of the concentrators across the
lineofmovement of the screens.  An air-pipe,
L, conmected either with the blower to the
dust-chambers or with some other blower, is
run horizontally between and nnderneath the
series of shaking sereens, and from this pipe
cross-pipes M are extended to each concentra-
tor, the outer ends communicating with the
interior of the concentrators by means of flexi-
ble tubes m and »/, the former of which opens
into the ecompartment outside of the partition
'y and the latter into the inner compartment
inside of the same partition, asshown in Figs.
4 and 5 of the drawings. - Ilach branch termi-
nates with a perforated head or nozzle, m?, and
each is provided with a separate stop-cock, m?,
each of the pipes M being also provided with
air-chambers M/, to give uniformity to the
pressure in conneetion with the stop-cocks
mentioned. At the bottom of each concen-
trator are hinged valves’—one for each com-
partment—and held in position by levers 74,
on which aresliding weights 7°.  Anair-pipe,
N, connecting with .the main air-pipe and
blower, heretofore mentioned, is also carried
around on the outside of the concentrators,
and a braneh, », extends up therefrom in front
of each concentrator, termipating in an elon-
gated flaring mouth, #/, just .below the outer
end of the concentrator-sereen, as shown in
Figs. 4 and 6 of the drawings. Bach of these
branches is provided with a stop-cock, n?, by
means of which the pressure or .air may be
regulated, :

Just outside of each coneentrator, and be-
yond the air-pipe just described, is a recepta-
cle, O, the top of which is about on aline with
the top of the ontside air-pipe. Thisveceiver

1is provided with wheels o, running on ways o,

on suitable supports, so that it may be readily
moved. '

1t will be understood, of course, that this ap-
paratus requires an engine or motor of some

-kind forthe purpose of imparting the required

motion to the blower or blowers and the screens
and concentrators described above. There is
no necessity of showing and describing this
engine, however, as any motor snitable for the
purpose may be employed.

The operation of the mechanism for treating
the ore after it is delivered from the revolving
screens 18 as follows: The ore is delivered from
the revolving sereen to one or the other series
of the shaking screens, as described above. It

is separated by the screens of these shaking.

pans,and delivered from the inelined bhottoms
thereof to-the concentrators below their outer
ends, falling upon the sereens at the tops of
the concentrators. The ore thus falling up-

on the tops of the concentrators would pass
through the screens and lie at the bottoms on

tlie valves at the bottoms of the concentrators

“but for the fact that cnrrents of air are brought

into the inside.of the concentrators, as described
above, and by constant pressure are made to
pass. up through these compartments, this
pressure being regulated by means of the air-
chambers and stop-cocks already mentioned,
so that it offers resistance to the grains of ore,
weighing them in fact, and only allows the
heaviestto passdownand fall upon the bottoms
of the concentrators. Suappose, for instance,
that the ore is one containing lead, iron, gold,
and silver, the precious metals being in much
smaller quantities than the others, the press-
ure of air.in the first compartment of the con-
centrator is regulated so that only the heavier
metals can overcome its resistance and pass
downward; hence the metallic lead and the
heavier formsof the royal metals would chiefly
be gathered in this first vessel, while thelighter
portions and a good portion of the iron would
be passed forward over to the second or outer
compartment. - In this latter compartment
there is also an air-pressure, which is regu-
lated, however, so as to be somewhat lighter
than that in the first compartment, so as to
permit all metallic particles that are heavier
than the gangue matter to fall down to the bot-
tom of the compartment, butsufficiently strong
to prevent the dropping of the gangue matter
and all forms of metal that are still lighter
than such matter, and so compelling them to
pass on over thelip of the vessel to the waste
below; but as the gangue matter and other
lighter forms of varions metals pass over the
lip of the vessel. astrong current of air is dis-

charged up into it through the flaring mouths

of the outside pipes. The effect is to impart
motion to all the falling matter, blowing the
snbstance of the various metals that are lighter
than the gangue matter the farthest away.
The receptacles O are arranged at such a dis-
tance from the concentrators as to cateh these
lighter forms of the metals, which are thus
saved, while the heavier gangue matter falls
‘to the waste.

It will be noticed that the pressure at dif-

 ferent points, both within the compartments

and outside the lips of the concentrators, can
be regulated very quickly, so as to vary the
pressures according to the qualities of different
ores by means of the various independent
stop-cocks, all working with very fine screw-
threads.

The concentrated ore is disposed of as fol-
lows: The valves at the bottom of each eon-
centrator are so weighted by the adjustable
weights as to just a little more than counter-
balance the air-pressure i the vessel. When,
therefore, a quantity of concentrated ore has
collected oneach valve, the weightofthe metal,
joined to the air-pressure,will open the latter
sufficiently to allow a good part of the con-
centrated metal to escape until the weight on
the valve overcomes the resistance and closes
the latter. The discharge of the concentra-
tions is therefore both automatic and capable
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of regulation, according to the 1eqununcuth
of each case.

.The concentrations from the first and second
compartments may be kept separate from each
other'in the delivery, or they may be deliv-
cred into a common receptacle,

. I prefer inthe use of this apparatas to keep
the main air-pressure as nearly uniform as
possible by. means of the supplemental air-

‘chambers on the vatious pipes; but it is not
‘absolutely necessary to do this, for if the

air- chambers are removed, the stop-cocks
would still furnish means for regulating the
pressure with reagonable success, and the air
would be forced in the form of frequent puifs,
adding to the motion of the grains of ore, but
also rendering the apparatus a little more dif-
ficult to adjust with the required delicacy.

I have described one way in which the me-
chanical parts may be constructed and organ-
ized for carrying out my invention in practi-
cal form; but I do not wish to be understood
as limiting myself to details of construction
and arrangement, for, obviously, these may be
varied mechanically without departing from
the principles of my invention. This is espe-

. cially true with reference to the mechanism
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‘described and shown.

‘ore delivered from the dust-screen,

employed for imparting motion to the screens
and concentrators. Any proper devices for this
purpose may be substituted for those herein
It is also obvious that
one series of shaking screensand ¢oncentrators
might be used instead of two; but I prefer the
two because the work is dlsbrlbuted S0 as to
1eheve the strain upon the screens.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. The dust-screen, in combination with one
or more series of shaking pans provided with
graded screens, and arranged to receive the
substan-
tially as and for the purposes set forth.

2. The revolving dust-sereen, in combina-
tion with the shaking screens arranged in se-
ries and mounted on roller-carriages, plat-
forms with ways for the roller-carriages, run-
ning in the direction of the length of the
screens, and arock-shaft provided with crank-
arms connected,respectively,to the roller-car-
riages.of the screens, substantially as and for
the purposes set forth.

3. The dust-screen, in combination with one
or more series of shaking screens, to which the
ore is delivered from the former, a series of
concentrators for each series of screens, ar-
ranged to receive the separated ore delivered
from the shaking screens, and apparatus
whereby an air-blast is passed through the con-
centrators graduated to separate the heavier
and lighter materlals, substantially as and for
the purposes set forth.

4. The concentrators arranged to receive the
separated ore, and divided by partitions into
frontand back compartments, in combination
with air-pipes opening separately into each
compartment, and devices for regulating the

-pipes opening,

air-pressure in said pipes, whereby it may be
made greater in the first compartment and
lighter in the second or outer compartment,
substantially as and for the purposes set forth.

5. The concentratorsarranged to receive the
separated ore, in coinbination with an air-pipe
arranged on the outside of each concentrator,
and provided with a flaring mouth opening

Jjust at the edge of the lip of the latter, where-

by a blast of air is brought into operation up-
on the gangue matter and lighter material dis-
charged over the lip of the concentrator, sub-
stantially as and for the purposes set forth:

6. The shaking screens, in combination with
the concentrators fastened together in series,
and provided with roller-supports, and suit-
able ways on supporting-platforms for the roll-
ers, arranged to permit a vibration of the con-
centrators at right angles to the movement of
the shaking screens, and mechanism whereby
a reciprocating movement is communicated to
the concentrators, substantially as and for the
purposes set forth. '

7. The concentrators secured togetherin se-
ries, and provided with roller-supports at each
end of the series, in combination with plat-
forms having ways on which the rollers are
mounted, the rock-shaft, the bell-crank levers,
and the connecting-rods connecting the latter,
respectively, to a crank-arm on the rock-shaft
and to the respective series of concentrators,
substantially as and for the purposes set forth.

8. The shaking screens provided with roll-
ers mounted on suitable ways, in combination
with the concentrators, also provided with
rollers mounted on suitable ways at right an-
gles to the former ways, and the rock-shaft
connected, respectively, to both the shaking
screens and the concentrators, whereby the
single shaft imparts a reciprocating motion to
both screens and concentrators, substantially
as and for the purposes set forth.

9. Theshaking sereens, in combination with
the concentrators composed of two compart-
ments arranged one in front of the other, air-
respectively, into each com-
partment, and provided with devices for regu-
lating the pressure in each, and an air-pipe
arranged on the outside of the concentratorand
termmablng at the edge of the lip of the lat-
ter, substantially as and for the purposes set
forth.

10. The concentrators, in combination with
air-blast pipes entering the concentrators, dis-
charge-valves at the bottoms of the concen-
trators, and adjustable weights for closing the
valves, whereby a pressure of air is produced
inside the concentrators, and the force operat-
ing to close the valves may be adjusted to
slightly exceed the said air-pressure, so as to
make the discharge from the concentrators au-
tomatie, substantially as described.

MARCUS LANE,

‘Witnesses:
G. E. TAULKNER,
A. M. BrsT.
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