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Serial No, 407,944, (Nomodel)

To all wheny it may concer: ]

Be it known that I, JoaN FREY, a citizen of
the United States, residing at Berkeley, inthe
county of Alameda and State of California,
have invented new and useful Improvements
inand Connected with Concentrators for Ores,
Minerals, Valuable Sands, or other Dense
Bodies, of which the following is a specifica-
tion.

My invention relates to a device for use in
ore concentration, in which the ore is sepa-
rated from intermingled or alluvial material
by the use of water, through an agitative ac-
tion and the attraction of gravity. In some
cases the water may be omitted and the mate-
rial concentrated in a dry state.

The objects of my invention are to furnish
a concentrator of simple, light, portable, and
economic construction, durable and reliable
in operation, readily adjustable in its various
parts, obviating waste of valuable material
and arranged to accomplish the more perfect
separation of the precious metals by the least
degree of agitation of the water.

The great difficulty experienced in practi-
cally and cconomically concentrating and
saving the valuable materials which are so
light compared with the gangue or inter-
mingled material as to be carried off by the
slightest over-agitation or disturbance of the
water is illustrated in innumerable failings-
deposits from reduction-works, which show
an assay value equal to or, in many cases,
greater than what has been separated in the
works. Therefore the preliminary and re-
peated subsequent concentrations and de-
vices therefor are of value as the material
becomes more and more attennated, and it is
the purpose of my invention to successfully
cope with ore, sand or gravel of low grade and
extreme fineness and low specific gravity. I
attain these objects by the features of con-
struction, and the combinations and arrange-
ment of devices hercinafter described and
claimed, reference being had to the accom-
panying drawings, in which similar letters
and numbers of reference represent corre-
sponding parts.

Figure 1 is a plan view of the upper pan
or concentrating-table. Fig. 2 is a vertical
central section of the main portion of my con-
centrator. Fig. 3is a plan view of one of the

lower concentrating-pans. Xig. 4 is a verti-
cal section of the elevator. Fig. 5is a plan
view of the hopper or feed-trough. Fig. Gis
a vertical section of the hopper,taken through
the line z «x, Fig. 5. TFig. 7 is a vertical sec-
tion of the tailings receptacle or basin, taken
on a plane at right angles to that represented
in Fig. 4. TFig. 8is a plan view of the bot-
tom concentrating-pan; and IFig. 9 is a plan
view of the upper distributing-table.

The entire machine, with the exception of
the elevator shown in Fig. 4, is inclosed and
supported by a light rectangular framework

‘composed of four uprights with the necessary

cross-bracestoinsure rigidity, and forsake of
simplicity in the drawings I have merely
shown the upper and lower parallel cross-
bars or bearing-seats 1 and 2, the lower sup-
porting the bearing 3, in which the shaft 4 re-
volves, whilethe uppes, 1, is furnished with a
bearing 5, through which the shaft 4 passes
and is held in a steady perpendicular posi-
tion during revolution.

Rigidly secured to the upper extremity of
the shaft 4 by means of the set-screw 6 18 a
beveled pinion 7, the teeth of which are
adapted to mesh with a corresponding bevel-
wheel 8 which is keyed or rigidly secured to
a horizontal shaft 9, the latter having suit-
able bearings in the upper portion of the
framework.

Rigidly secured to the upper part of the
shaft 4 immediately below the guide-bearing
5, by means of a set-screw 10, is a circular pan
orbasin A,having aninner and an outer flange
or rim 11 and 12 respectively and a central
depressed portion 13.

Directly below the circular pan A and se-
cured or keyed to the shaft 4 is the eccentric
or cam 14, which is adapted to impart the de-
sired motion or agitation to the concentrating
parts which I will now deseribe.

Encircling the eccentric 14 is a circular
concentrating-pan C, (shown in plan view in
Tig. 1,) the surface of whieh inclines down-
ward from the center to the outer edge. On
the upper surface of this pan is a series of
concentric depressions a, the bottom of each
depression being cut out and eovered with a
sereen or sieve 13, increasing in degree of
coarseness as the depressions approach the
outerrim of thepan. It will bereadilyseen
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from Fig. 2 that the elevation: of: each suec-
cessive depression toward the outer rim is
lowerthan the one nearer the eccentric 14 and
that the outer rim of each depressionis lower
than its inner rim. . In .order to equalize to a
greater extent the areas.of the: bottoms of
succeeding depressions I have bisected the two
outer depressions on:each quadrant of the
pan by aradial rib 18,thesurfaces of whichin-
cline to form a wedge-shaped partition. ' Se-
cured to the periphery or rim:of the pan or
table Cis a circular roadway 19, which grad-
ually inelines downward te a discharge-pipe
or tailings-outlet 20.

Situated beneath the table C:is: a second
pan D similar:iin construction to the pan C,
with the exception that the surface inclines
toward the center, or, in other words, is con-
cave in form, and further the discharge 21
for the tailingsis at the center. The screens
22 at the bottom of each depression biin this
pan D are of a finer mesh than those in the
upper pan C in order to further separate the
material passed  through the upper screens
15. : In.order to convey the material passed
through the upperscreens 15 to the outer de-
pressions on:the pan D, I have provided and
secured tothe pan C a conical-shaped con-
veyer: 23, its upper face inelining toward its
outer edge. '

The third pan E, which is situated beneath
the pan D, is similarin: construction and: in-
clination to the upper pan C,with the excep-
tion that the faces of the depressions ¢ineline
toward a central depressed opening 24, the
screens being omitted. The discharge-pipe
20 from the upper roadway empties into a
similar roadway 25, secured to the periphery
of the pan E, which in turn has a discharge-
pipe 26.

To the under surface of the pan D is se-
cured a centrally-depressed or inclined con-
veyer 27, which conveys the concentrated
material from the pan D to the inner depres-
sions ¢ on the pan E. '

Below the pan E is a similar pan I, which
slopes downwardly toward the center, the in-
ner or discharge edge of which is secured to
the circular roadway 28, from the lowest por-
tion of which is led a discharge-pipe 29, which
connects with the discharge 26 from the road-
ways 19 and 25.

- The material issuing from the openings 30
in the pan T are caught by the circular apron
31, the surface of which inclines downwardly
from the inner and outer edges, thus forming
a central depressed portion through which is
perforated a series of holes 32, which lead
the material to a pan G, (shown in plan view
inTig. 8,) having depressions e and discharge-
openings 33. Beneath the depressions e isa
roadway 34, which conveysthe concentrated
and valuable material through the discharge-
orifice 35 into a suitable receptacle. Situated
about the periphery of the pan G is an in-
clined roadway 36, with a suitable discharge-
pipe 37.

Leading from the openings 24 in the pan
E to the correspondingly-situated depres-
sions d in the pan ¥ is a conducting-pipe 33.
For simplicity in the drawings I have shown
only three pipes 38, but ifiis my intention to
employ a conducting-pipe for each depression
¢ in the pan E.

In order to more evenly distribute the ma-
terial on the upper pan C;T have placed be-
tween. the revolving pan A and the pan C
and secured to pan C ‘a distributing-pan 1B,
(shown in plan view in Fig: 9;) whichinclines
downward from the center to its outer edge
and is construeted: with an outer upwardly-
extending flange 39 and a central flange 40.
At the inner side of these flanges are a series
of holes 41 to:convey the material to the first
and second series of depressions « on the
pan C. ‘

The manner of securing the separate parts
of the concentrator togetheris clearly shown
in Fig. 2. The upper pan Cisrigidly secured
to a casing 42, which surrounds the shaft4 and
terminates at its lower extremity inthe road-
way 28, The pans D and E are secured toa
second easing 43 of: larger diameter and en-
circling the inner-casing 42, which is secured
to and held at the required distance from the
inner casing 42 to form adischarge-conduit
21 for tailings from the pan D by means of
radiating ribs 44. The diameter of theinner
casing 42.is sufficient to permit of the re-
quired motion imparted to the concentrating-
pans by the revolution of ‘the: ececentric 14
The whole series of pans described above
which are effected by the revolution of the
eccentric 14 are held or suspended in the re-
quired vertical elevation relative tothe shaft4
and eccentric 14 by means of four suspension
wire ropes 45, which are secured to the pro-
jections 46 on the outer edge of the pan If by
means of the eyebolts 47, the upper extremi-
ties of the ropes 45 being secured to upper
cross-braces of the framework, which 1 did
not deem necessary to show in the drawings,
as it may be made of any form of construc-
tion.

I will now explain the construction of the
feeding-hopper. (Shown in Tigs. 5 and C.)
The vertical sides 48 converge from the back
49 toward the outlet 50, which is shown.
broken off, in Fig. 2. In order to break the
force and prevent the splash of the water as
it enters the hopper through the inlet-pipe
51 I have supplied the plate 52, which is se-
cured to the vertical back or end 49 of the
hopper and extends downwardly and out-

wardly to within a short space from the hori- :

zontal partition 53. Situated at a point
about midway of the hopper is a vertical par-
tition 54 with a space between its lower edge
and the bottom 55 of the hopper. DBetween
the horizontal partition 53 and the partition
54 is situated a wire or perforated metal
screen or sieve 56, and immediately below the
sereen and sliding through the vertical par-
tition 54 is an adjustable slide 57 which is in-
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tended to regulate the amount of material
allowed to pass through the sieve 56. KEx-
tending directly across the hopper and se-
cured to the vertical partition 54 is a con-
cave discharge-trough 58, which is adapted
to convey from the hopper the material too
large to pass through the meshes in the sieve
56. The hopper is secured to the pan B by
means of the upright support 59.

The construction of the principal parts of
the concentrator, as well as theirrelative posi-
tions being described, I will now follow the
ore as it is being concentrated and explain
the method of operation of each component
part.

Either hand, water, steam or other motive
power is connected with the horizontal shaft
9 by means of cranks, belts or other connec-
tions, thus causing the shaft 9 torevolve, the
motion therefrom being transmitted to the
vertical shaft 4 through the bevel-gears 7 and
8 described above. It will be seen that all

. the concentrating-pans to which agitation is

40

imparted through the eccentric 14 are caused
to swing in an even motion free from any jar-
ring effect, and further the hopper connected
with the pan B is caused to receive a like
agitating motion. The crushed ore, gravel,
Dlack sand, or other material to be concen-
trated, is fed by hand or other suitable means
into the hopper onto the horizontal partition
53, when the water from the inlet-pipe 51
washes the finer material through the sieve

56, whenee it travels along the inclined bot-

tom 55 of the hopper and is fed onto the re-
volving pan A. As a result of centrifugal
force the material in pan A is thrown over
the outer rim 12 and lodges on the distribut-
ing-pan B. The particles of greater specific
gravity pass through the openings 41 into the
first or inner series of depressions ¢ in the
pan C, while the lighter material passes over

. the central flange 40 and through the perfo-
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rations 41 into the second series of depres-
gions a. The lower rim of each depression,
or that farthest from the shaft 4, being on a
lower level than the inner or upper rim, the
lighter material passes over the lower rim
into the second series of depressions, while
the heavier or coarser material is deposited
on the sieve 15, a part of the water with the
finer impurities passing through the sieve.
A similar action takes place in the remaining
depressions «, the final tailings from the pan
¢ passing into the roadway 19, from which it
is conducted by the pipe 20. The water and
intermingled material which has passed
through the sieves 15 are conducted to the
outer depressions on the pan D by means of
the conical table 23. The concentrating ac-
tion of the second pan D isidentical with that
of the upper pan C, with the one exception
that the tailings are discharged from the
center of the pan into the roadway 28, from
which they are conducted by the pipe 29.

A similar concentrating process occurs in

‘the lower pans E, F and G, the tailingsfrom

the pan E being deposited into the roadway
25, and those from the pan I into the cen-
tral roadway 28.

In order to regulate the amount of material
allowed to escape through the perforations
24 in the bottom of each depression ¢ on pan

T into the depression d immediately below .

on the pan F, I have constructed a screw-
valve 60, one for each depression, in the three
pans E, F, and ¢, which bas a bearing on a
cross-bar 61, cast or secured to the pan E, the
lower extremity of the valve being adapted,
when serewed down, to completely close the
perforations 24 in the bottom of each depres-
sion. ¢. TFor the sake of simplicity in the
drawings Thaveshown butone of thesescrew-
valves; but it is my intention to supply one
for each depression in the pans E, F, and G.

After the concentrated material is led to
the depressionse in the bottom pan G the last
and final result of the successive concentra-
tions described above passes intothe roadway
34, from which it is led through the orifice 35
into a suitable receptacle. The tailingsfrom
the last concentration in the pan G are led
from the roadway 36 through the discharge-
pipe 37. Itis obvious that the latter tailings
are valuable compared with the tailings from
the other pans, and in cases where the degree
of concentration resulting from a single pas-
sage of thematerial through the series of con-
centrating-pans is not sufficiently great, the
tailings from the pan G are led through the
discharge-pipe 87 to an elevator, (shown in
Fig. 4,) where they are returned to the hop-
per, Fig. 6, and again passed through the con-
centrating process described above.

The construction of the elevator is simple
and inexpensive. It consists, essentially, of
belt-wheels 62 and 63, the former being se-
cured to an extension of the horizontal shaft
9, while the latter is situated on a horizontal
shaft 64, having bearings 65 on the innersur-
face of the pan or receptacle 66, the latter be-
ing bolted or secured to a proper foundation
by means of the bolts or serews 67. Passing
over the wheels 62 and 63 is an endless belt
68, to the outer surface of which is secured &
geries of cup-shaped buckets 69, only a por-
tion of which are shown. To preventtheloss
of material to be hoisted I have inclosed the
belt and connections in the housing or casing
70. Themethod of operation of this elevator
is simple and readily understood from Fig. 4.
The endless belt 68 is caused to travel in the
direction indicated by the arrow. The mate-
rial in the pan 66 is gathered up by the buck-
ets 69 and carried over the upper belt-wheel
62, when it is thrown by gravity onto the
trough 71 and led to the hopper. (Shown in
Fig. 6.)

It is my intention to construct the concen-
trating-pans of east-iron, as Thave found that
the grain of cast-iron is such that it does not
appear to be acted upon by the motion of the
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coneentrated: mateual‘s but I donot wishite
confine-myself to the use of ensi=iron alom,,
be used.

seoneentric: depmbgmns, and Itherefore donot

ocdesivedorconfine: my invention o the exact:
-number shown in the dx BWInEs;

+ do not wish to limit myself to the exhetBums
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Jlive power:
,poxtable WhCl eby. they:

Inthe easeof the sieves tho parucie of
‘material havingagreater speeiﬁc gravity than

the intermingled wm Jodge on the sereens

and allow only that propertion of the w rater
o pass throuf“h a3t perioit of oueentres o
the dogrees- of fine=
areas.of the: sereensheing prop-|
erly z*wulitod -to accomplish’ the desived To- |
:5!11;1 B
~oAs many of thesm dethGS as may be re-.
L quired for a plant-in-any. desived <locality:
~may be-placed side by Sidc andall connected |:
toa single line-shaft, andiin that case oper-:
Ated: lemtwneou‘ﬂy and: by the same mo-
Themachines may baalsomads:

lower pans,

“may- be transferrod
from mill-to mill or from one point on abar;

- stream; or deposit to avother svheéve it is tleé
sired 10 coneentrate any subsbance: o
neentrator, as thus deseribed: zmd-
sshown, ‘have provndad mesns that-mav: be:
- - easily operated bya single workman at-huta:

slight expense. and uuder conditions that
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would otherwise require alarge outlay inpre-
paring for the concenha‘mno process.

I am aware that changes in the form, num-
ber, relative position and proportion of parts

- of the devices herein described as an-embodi-
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ment of my invention can be made without
departing from the spirit or sacrificing the
advantages thereof, and I therefore reserve
the 110hL to make such changes and altera-
tions as fairly fall within the scope of my in-
vention.

Having thus fully described my invention,
what I clalm, and desire to secure by Lettels
Paten’s is—

.‘;Qh&ff, anTeecentricrieldly Seeured theretny

ceiverilar psms ortabless supported by said rods
andagitat

natelyfowardithe o
Fovthee T

g-pans ,a'hmvn ortheir 1‘91-‘ :

i ecwh of said pans substantially

- cireular pans-orfablessuppor ted by saidrod

wimiof each of Saidi pang: faabsw,ntlal]

“suspension ropes-or rods; a vertical series of :
eireularpansortables suppmtcd by said rods” e

1. The’combination of a vevoluble upright

suspersion-ropes errods; a veriteal ssrics of

by saidaceentics the: upper st
faces ot said pansinelining downm Calters
tier; and the cucumfel-f
y and formed with & séviestof concentric:
plesqmns, and-diseharging»perfordtions
thuem means for regulating the discharge
through: said perfomtwn‘s, aml Qi u’cuhr st
n@uoh or spout secured to the Tower rim- of 64
“Setfortho s
2.0 The combination of & vfcvomble uprighti.c -

“slialt, an-ecoentric rigidly secured thereto;

suspension yopes orrods:a vertical gerigd oi*f

and agitated by said sccentric;. theuppersu ‘
faces: Qf saidpany inclining duwanrd alter-
nately toward the eenter; and the ciretfmfer:
ence, and formed-with & series of concentric’
dcmessxons and discharging” perforations -
thereiny maans for reoulatmo‘ th{, ‘dischiarge’

f:mwuoh said: Y)erfom’mons, a eirculat table »
Thavinganouter flaving rim ’mgrdiy secured to7

said shalt andabove scud seriesof pans; and
acirenlartronigh orspoutseciived to theTower
as SP

forth: ]
18 ThRe uombmabmn ofy rcvohtble wpright
%huft anceccentric rigidly secured therstos

o)
o

and-agitated byisaid sccentrics the uppersur:
face of said pans inclining downwcud alter-
nately toward the center, zmd the circumfer-
ence, and formed with a series of concentric
deépr essions, and discharging perforations
therein; means for regulating the discharge
tluouoh said ]_)01f01€bt10118, a elreular tlouOh
or spout secured to the lower rim of each of
said pans; and an elevator adapted to carry
the tailings from the lower pan to the upper
Substanmall) as and for the purpose set forth.
JOHN TFREY.
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Witnesses:
J. HENNIKSUR,
J. B. LARUE.




