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o all whom it may concern: |
Be 1t known that 1, FRANCIS R. BROWN a
citizen of the United St&tes residing at Boul-
der, in the county of Bouldel and State of Colo-
1&(10 have invented certain new and useful Im-
provement% in Ore-Separators, of which the
following is a specification, reference being

~ had thel ein to the accompanying drawings.

10

This invention relates to ore-concentr ators
and it consists partly in certain impr ovements
in a hydraulic separator, which first receives
the comminuted ore or stoeL, partly in the
combination of this hydraulic separator with

 a series of amalgamating-diaphragms, each of

S LN

20

25

which is fed direetly therefrom; partly in cer-
tain improvements in the pan and its hub, to

which the. ore passes from each diaphragm,

and partly in the general construction and
combination of the parts constituting the ma-

chine as a whole, and to divers details, all as
- hereinafter more pmltwnhﬂy Qet forth and

elalmed
In the accompanying drawings, qule 1

1epresents a vertical section thwunh nhe ma-
chineasawhole. Ifig.2repr esentsahoumntal

‘section on the line x x# of I'ig. 1. Iig. 3 repre-

sents a plan view of & modification of the pan-

shaking " devices. Fig. 4 represents a plan

view ofanother modification of the same. Fig.

..30

5 represents a detail sectional view of one of
the mineral-pockets of the pans. Tig. 6 rep-

resents a horizontal section through the hy- |

~ draulic separator. Fig. 7 1epresents an en-
- larged perspective detall view of the hydrauhe

separator. Fig. 8 represents an enlarged ver-
~ tical seetlon through the same on the line 7,

passing through the partition and the center

of sald Sepalator Fig. 9 represents an en-
~ larged detail vertical section of the hub of one

40

45

of the concentrator-pans. Tig. 10 represents
an enlarged horizontal section throu oh one of
said pans on a pla,ne a little below the dla-
phragm. - -

In said dmwmgs, A designates the frame of
the machine, provided Wlth necessary sills,
uprights, and eross-bars, which need not. be

- more particularly desembed

50

B designates the motor Whlch drives Sfud
machine by means of a belt running to a hori-
zontal %haft C, wh]ch 18 connected by bevel

l

wl——

| gearing to a Veltlca,l shaft, D, both of said

shafts bemn" journaled in the sald frame. The-

belt above referred to is lettered b, its pulleys

or belt-wheels are lettered o' b7, and the mesh-

ing bevel-wheels on said shafts are lettered ¢d. s5
i) designates a hydraulic separator (see

Figs. 1, 6, 7,and 8) attached to and supported

by the uppel part of frame A, and provided
with an outer and an inner wall arranged
concentrically around shaft D, which passes 60
through an opening in the bottom e thereof, -
Below this bottom extend tapering thimbles E, |
which open at top into the bottom of the an-
nular space between the walls of the Separa-

tor, so that the said thimbles may receive 65
stock therefrom. This annular spaceis di- -

vided by a ver tical partition, F, which extends

across.it and from the top of the separator to
said bottom e. The stoeckissupplied through
a pipe, ', which discharges against the side 70
of said partition, as shown in-Fig. 7. The
stream of stock is deflected by this partition
and caused to circle around the separator, fol-
lowing the course of the arrows 1n Fig. 7, and

passing overthe thimbles as it does so. When 75 |

the stream reaches the opposite side of the
partition, it again turns upon itself. Water

18 suPphed by pipes ¢/, arranged above the

separator, and perfor ated: dischar ge-pipes G,

extendmn vertically downward from said 8o -

pipes G :mto said thimbles F', respectively.

The water thus supplied cir culates around the
interior of each thimble, thoroughly washing

it, and stirring the stock therein, and then
passes* upwardinto the remainder of the sepa- 35
rator. The heavier parts of the stock thus
stirred gradually settle to the bottoms of the
thimbles and the lighter parts take their place
above them. Dach thimble is provided with

a cock, £, in its bottom, for allowing the former 90; :

to eseape and anothel cock, f7, at 2 point in
the side, which will allow the 1i ghter parts to

be drawn off at will. By the above con-
trivances the ores of different; gravity are sepa-

rated, and either the lighter or the heavier ¢35
may be drawn off at will, DBoth of said cocks

open communication through their respective
branch pipes with a pipe, H, which feeds one
of the four amalgamating- d1a13h1 agms I. Each

thimble I Supphes one of sald dlaphmgms 100

LI
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_pan, forming the journal of said pan.

20
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through one of said pipes H. Kach dia-
phragmismounted on and rotates with a verti-
cal shatt, J, and under each is an oscillating
pan, IX. On each pan is mounted & circular
feeding-wall, I, which surrounds the lower
edge of the diaphragm I, and has an inner
Hange, {, turned up to receive and temporarily
sustain the stock beforeit descends therefrom
to the pan. As the diaphragm rotates while
the pan K and wall I, oscillate, the stock will
be shaken and stirred about in passing from
the one to the other. This facilitates the pro-

“cess of amalgamation. The shaftJ hasitslower™

pbearing in a huab, M, formed with said pan, ox
attached thereto, as shown in Fig. 9, and the
said hub 1s extended downward below said
This
journal turns in a bearing formed in a base
plate or support, N, attach d to the frame.
The dlaphnﬁ‘m 1 1s provided on its upper
face with copper ribs I',which are coated with
quicksilver, and as the feed-tube H discharges
stock at or near the center of the diaphragm
the distribution of 1t over said ribs is very
thorough and complete. After this amalga-

. mation the stock passes to the annular re-

30

ceptacle or trough formed by the feeding-wall
L and its flange Z and there undergoes farther
%m&lgam&twn with the me reury in “the bottom
of said trough. The stock passes from this
trough over the flange orinner rim, /, thereof
down to the concentrating-pan K. Inthispan

16 18 acted on by a spiral copper flange, O,

35
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which 18 secured to the under side of the con-
vex diaphragm 1. As both the diaphragm
and spiral flange are fully deseribed in my
Patent No. 291, 872 they need not be further
dwelt upon here. The bottom of the pan is
also convex, and is pr ovided on opposite sides
with 11001{ets P2, (see Figs. b and 10,) in which

the heavier por tions of the ores ﬂ‘mdually set-

tle. The lighter portions are worked by the
action of Sfud spiral flange to the center of the
pan, and enter the interior of the lower part,

M/, of the hub M, said lower part, M, bemo'
made tubular in order that 1t may SBI‘VP as a
discharge-outlet as well as a journal. This

hollow part of the hub has openings 2’ in its

sides, whereby it receives stock from the pan,

and 1ts lower end 1s open to allow the stock to
pass therefrom. This outlet discharges on an
incline, Q, which conducts the material thus
delivered to a waste-pipe, R. There isone of

‘these inclines under each "concentrating- -pan,

and they all converge to said waste-pipe.

The oscillating motlon of the concentrat-
ing-pans K 1s preferably produced, as.in Fig.
2, by two bars, T, which are actuated by
cams S on vertical shaft D, These bars have
racks ¢ formed on their sides, and each one of
these racks engages a toothed segment, U,
attached to one of said 0011(3611131&1}111{1‘-1)%118
In consequence each bar oscillates two of the

pans simultaneously, though in opposite direc-

tions. Hach bar is prowded with a longitudi-

——

tion, and electricity is

L

xed to the frame A. This construction of
the .oscillating apparatus insures a violent
shake or jar, which isneeded for the treatment
of some ores. Ior other ores a gentler oscil-
lation is required. |

In Fig. 3 I have shown as a substitute a
series of rods or arms, V, which are loosely
connected to the concentrating-pans K and
arranged to be struck by cams or tappets v
on a pulley or wheel, D?% ecarried by shaft D.
Each arm V 18 prowded with vetracting-
springs ', which restores it and the concen-

70

75

-y

trating- 1)&11 to their former position as soon -

as Sald arm 1s freed from the tappet.

In Fig. 4 no retracting-springs are shown;
but I employ connectincr' rods W, which are
hinged tothe concentr: mnﬂ -pans, respectively,
and are connected by encircling ringsto cams
X on shatt D.

The rotary motion of the shafts J is de-
rived from belts ¢, extending {from pulleys Y
on said shatts to pulieys 7 on shatft D, re-
spectively. |

The rotation of the diaphragm, the osecil-
lation of the concentrating-pan, the compli-
cated motions of the stock and water, and
the numerous obstacles they meet with, all
combine t0 cause a very great amount of fric-
generated thereby to
such a degree as to be practically serviceable
in aiding the separation of the different ores
from omne another by magnetization, due to
the action of currents of electricity gener-
ated 1n the metallic parts of the separator by

3¢

90-

)

100

the friction of the stoek agalnst them. At -

times, however, the electricity seems to be in

-excess, and certain improper and injurious
accumulations of ore are attributed to 1it.

To remedy this I connect ground-wires z to
the pans, and thus lead off the superfiuous
electricity.

Having thus deseribed my mventlon what 1
claim as new, and desire to secure by Letters
Patent, 15—

1. The combination of a hydraulic ore-sepa-
rator provided with a series of thimbles or
tubes with a series of diaphragms and con-
centrating-pans corresponding in number to
said thimbles, and the feed-pipes connecting
sald t]nmbles with said pans, substantlally as
set forth. -

2. A hydraulic ore-separator having an an-
nular interior, formed as one apartment or
passage, and provided with a single partition
extending across 1t at one point from side to
side and from top to bottom of said space,
substantially as set forth.

3. A hydraulic ore-separator having 2 CON-
tinuous annular inferior space, and provided
with a partition extending across the said
space in proximity to the inlet for stock, in
combination with devices for discharging
water into the lower part of said compart-
ment, the stock being directed against one
side of said partition, and compelled thereby

nal slot, T, 'Wth]l receives a guide-pin, ¢/, t to make the circuit of the annular space to

105
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| _the other suile of S‘lld partltlon substa,ntlally ' In testimony whereof I affixmy mgnature in

as sef; forth. ‘presence.of two witnesses.
4. A hydraulic or e-separator having an an- | |
“nular interior space provided with a down- | o FRANCIS R. BROWN. .
5 wardly-extending series of thimbles or tubes | | | |
in combination with perforated water-tubes, Witnesses: =
which extend down into these thimbles, re- | . F. E. STOREY,

- spectively, and discharge the water thereln b WL A, FARNSWORTH.
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