(No Model) o Sheets—Sheet 1.

F. R. BROWN. .
ORE SEPARATOR. -

No. 291,872, - - Pfa—tented Jan. 15, 1884,
> . ﬁ?g:.'.. ?F—Z’—? af-;_cff(f/_mcjg H G
. _HJ —7{.’
i - = + | | . —f .
. T ¢4/ gs ¢ // Vg é =
’BI g ) Y 4 J"; o - .
- - 57 . b 74
("
i |
WITNESSES =  INVENTOR '
e S K
| Attorney




- (No Model.) - 9 Sheets—Sheet 2.
F. R. BROWN.

| - ORE SEPARATOR. - _
No. 291,872. - Patented Jan, 15, 1884,

[VITNESSES o INVENTOR

.ﬂ}ftorney |

N. PETERS. Photo-Lithographer, Washingien, D. C.



%

YT

10

15

20

40

45

UNITED STATES PATENT

=
w'
L;f

¥ ECE@

[

FRANCIS R. BROWX,

OF BOULDER, COLORADO.

ORE-SEPARATOR.

SPECIFICATION forming part of Letters Patent No, 291,872, dated January 15, 1884,

Application filed October 19, 1833,

(No model.)

To all whom it mai concermn:

Be 1t known that I, FRANCIS R. B‘%OW\L 2
citizen of the United St:&t‘res residing at Boulder
¢:.ty, in the county of Boulder and State of
Colorado, have invented certain new and use-
ful Improvements in Ore-Separators; and 1
do hereby declare the following to be a full,
clear, and exact deseription of the Iinvention,
such as will enable others skilled in the art to
which it appertains to make and use the same,
reference being had tothe accompanying craw-

ings, and to letters or figures of reference

marked thereon, which form a part of this
specification. |

This invention relates to ore- separators, and
especially to those which employ a pan shalken
by machinery for such purposes, although
most of the devices hereinatter described and
claimed are applicable to separators not thus
constructed. |

Sald invention counsists, {irst, 1n a separator-
panprovidedwith a convex bottom construeted
in successive inclines, and having a central
discharge-opening,substantially as hereinatter
set forth; secondly, 1n a separator-pan pro-
vided with @
sucecessive inclines, each incling being pro-
vided with one or more pockets adapted to
arrest the heavier particles of ore as they are
moved circularly or spirally over said bottom,
substantially as hereinafter set forth; thirdly,

in a separator-pan, in combination with & ro- |

tating diaphragm which has a coiled or spiral
Elanﬂe attached to its under side, and operat-
o as hereinafter set forth; fourthly, in asep-
ar .;LtOI‘ -pan, in comblmtwn with a rotfating
diaphragm which has a coiled or spiral ﬂmne
attached to 1ts under side, the colls of S‘le
lange being of increasing height or width from
the “center “outy ard, as hewnmtter set forth;
ifthly, in o separator-pan, 1n comblmmon
with a rotating diaphragm which has a coiled
or spiral flange attached to its under side, and
deviees for adjusting the coils of sald ﬂange
toward or from each other, substantially as
hereinafter set forth; sixthly, in a separator-
pan, incombination with 2 rotating diaphragm
which is provided with devices whereby it
may be secured in & conecentric position with
respect to said pan or adjusted to different de-
orees of eccentricity, substantially as herein-

r el
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convex bottom constructed in |

metallic base, €.

after set forth; seventhly, in a separator-pan,
in comblm‘cmn with an axial stud or post, a
diaphragm arranged to 10&11:@, and having 1ts
hub or center slotted so that it may be ar- 55
anged coneentrically or eccentrically with re-
Spect to said p'm and o bolt or bolts for se-
cur ing the same; eighthly, in @ pan for sepa-
tmﬂ ores, 111 ¢0 mbination with a sliding block
mov ing in guides attached to said pan, and 60
certam devices wh ercby said block is operated
to cause oscillation, substantially as herein-
after set forth. |
In the accompanying drawings, Figure 1
represents a vertical section through a sepa- 63
ator embodying my invention. Hig. 2 repre-
sentsa plan view of the pan with the d1aphraﬂ m
and its attachments removed. Ifig. 3 repre-
sents a detail plan view of the cLaphl agm and
its attachments. Iie. 4 represents a detail 70
view of one of the wings carried by said dia-
phragm. Xig. 5 1eprese11ts a detail view of
the slide Whel ¢bv the pan is rocked, with 1ts
cuideway and pmumqte devices. I‘lo 0 rep-
resents a ’Veltl{}.:ll section of one of the arms, 75
and Fig. 7 represents a modification of the
shahmﬂ devices.
In the said drawings, A rvepresents the
side wall of an ore- bep‘lmtm pan, and B
the bottom therecof. The general shape of 8o
said bottom 1s convex; b1t it is divided by
annular steps & 1nto 2 series of annular as-
cending inclines, B'. Said bottom is pro-
vided with a centml hub, B? which fits upon
an upwardly-extending qtud ¢, cast with a 83
This hub has play axially
about said stud, though there is no complete -
rotary motion. It receives its borizontal os-
01111{31011 fromablock, D, which moves radially
in and out in enideways d, formed in or on go
the under side of the bottom of said pan, or,
as shown, rigidly attached thereto, this bloch
being Opelmed by an GCCGHU1(3.-:1]1‘?-&1"1"3,1]0 ed
pin, ¢, carried by a puliey or 3 otatlnﬂ* dlcsh, 14,
moun‘wd on a vertical shaft, I¥, m1d tmnmﬁ 05
therewith. Thisshattis dllven fromthe drlv-
ing-shaft of the machine, (not shown,) or from
any suitable source or transmitter of power.
As the block Dmoves bacik and forth 1t bears
alternately against one or the other of 1ts 100
ouideways d, so as to turn the separating-pan
a short dlSth](’E‘ first to one side h01*1zontf1,1]y
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and then to the other. At the highest point | outer coils of greater height than its inner

of the bottom B, and at the side of the hub
B’ 1s the large outlet B’ for waste material,
which, being lighter than the more valuable
5 produets, is raised to this point for discharge.
In each incline B’ there is formed one or more
pockets, B*, each of which is provided with a
faucet, B°, or other means of emptying it and
controlling 1ts emptying. |
10 I designates an annular diaphragm, which
18 provided with twodiametrical arms or bars,
J, that eross each other at right angles in the
center of the pan, forming a hub, which rests
upon the hub I3* aforesaid. This hub is con-

L

15 structed with a slot, ¢/, across its center, and | _
| Ing to settle upon the lower inclines, and those

through this slot extends a bolt or bolts, f/,
whereby it is so attached to hub B* as to rotate
thereon. Iig. 3shows only a single bolt used
for this purpose, as, with the narrow slot there

20 shown, two bolts would prevent rotation, un-
less the construction were modified in other
respects. When the slot or opening in the

~ bub 1s made broad enough, two bolts may be
used, and the attachment with two bolts is
generally preterred. By means of these bolts
the diaphragm may be made either concentric
with the pamn, or eccentric thereto in a greater
orlessdegree. Thisisaecomplished by loosen-
g sald bolts, slipping said diaphragm later-
3o ally into the position desired, and then tight-
ening sald bolts again. By adjusting the dia-
phragm to a position eccentric to the pan, I
provide for the dislodgment of the particles

~ of ore which may adhere to the former, as the
35 vibrations of the pan will cause the water to
be dashed at intervals against said diaphragm
on one side or the other, (according to said
adjustment,) Instead of passing through the
annular space of uniform width which inter-

10 venes between the sides of the diaphragm and
pan when they are concentric. This dashing
not only washes the diaphragm, but jars or
shakes it at all points, and thereby dislodges
the adherent particles referred to. The side

.5 wall of the diaphragm is raised above the top
of the pan, forming an annular band, G, which

LNl
n

receives an endless belt, whereby the dia--

phragm is rotated from any convenient source
of power. In or on the top of this diaphragm,

0 ab the periphery thereof, is formed a circular

trough, H, from which spouts H’ (preferably
four or more in number) extend down through
said diaphragm and discharge into the pan
- below. Through these spouts the stock to be
5 operated on and also the water are introduced
either together or separately. To the under
side of said diaphragm, near the periphery
thereof, are secured several downwardly-ex-
tending wings, I. These are V-shaped in
O cross-section, and their office is to keep the
water and stock in rapid rotation. The arms
J of said diaphragm are provided with longi-
tudinal slots f* which are adapted to re-
celve bolts whereby the coils of a helical or
5 colled flange, J, are secured to the under side
of said arms. This flange or spiral J has its

ones, the decrease inward being regular from
coll to coiland corresponding to the convexity
of the bottom -of the pan. The office of said
colled flange ox spiral is to draw, as it rotates,
the water and the lighter material of the stock
upward to the-outletalready described. This
flange or spiral is preferably made in sections.
The slots in the arms already described allow
the coils to be separated more widely or drawn
more closely together, thus regulating its ac-
tion. | "
The operation of the separator is partly by
gravity, the heavier particles of ore,which are 3
generally the most valuable, naturally tend-

less heavy on successively higher inclines.
They will also naturally settle, from the same
cause, 1n the pockets aforesaid.

The flange or spiral before described may
be coated with quicksilver, and quicksilver
may be employed in any other part of the sep-
arator where 1t would be serviceable. |

The shaking, rotating, and adjusting de-
vices may obviously be modified in various
ways without departing from the spirit of the
invention. For example, the pan may be
shaken by a cam on a shaft, which strikes
against a tappet secured to said pan, a buffer
of resilient material being preferably used to
lessen the jarring effect of the stroke and the
wear caused thereby. A spring or weight or
any positively-acting device of suitable nature

18 employed to effect the return movement of 100

the pan. | |

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

1. A separator-pan provided with a convex
bottom constructed in successive inclines and
having a central discharge-opening, substan-
tially as set forth. |

2. A separator-pan provided with a convex
bottom constructedinsuccessive inclines, each
incline being provided with one or more pock-
ets adapted to arrest the heavier particles of
ore as they are moved circularly or spirally
over said bottom, substantially as set forth.

5. In combination with a separator-pan, a 115

rotating diaphragm which has a coiled or
spiral flange attached to its underside, and op-
erating as set forth.

4. In combination with a separator-pan, a
rotating diaphragm which has a coiled or
spiral flange attached to its under side, the
coils of said flange being of inereasing height
or width from the center outward, as set forth.

5. In combination with a separator-pan, a
rotating diaphragm which has a coiled or
spiral flange attached to its under side, and
devices for adjusting the coils of said flange
toward or from each other, substantially as set
forth. _ |

6. In combination with a separator-pan, a
rotating diaphragm which is provided with
devices whereby it may be secured in a con-
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centric p051t1011 with respectto said pan, orad- | ores, a sliding block moving in guices attached
justed to different degrees of eccentricity, | to S‘le pan, and certain dGVlCE‘S whereby said
substantially as set forth block is operated to cause oscillation, substan-
7. In combination with a separator-panand | tially as set forth.
z an axial stud or post, a diaphragm arranged In testim(my whereof T affix my signature 15

to rotate, and having its hub or center slot- | in presence of two witnesses.

ted, so that it may be arr ranged concentrically FRANCIS R. BROWNA.
or eccentllcally with 1*eSpeet to sald pan, :;'111d I Witnesses:
bolts for securing the same. WM. H. BABCOCK,

ro 8. Incombination witha pan for separating GEORGE TILGHMAN,.
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