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To all whom it may concern: 
Beit known that I, HERBERTE. WETHER- duit a. 

BEE, a citizen of the United States, and a with a bore or passage a in one of the arms 

casing A a terminally closed, vertical, con 
The latter communicates below 

resident of Cleveland, county of Cuyahoga, a”, to which is connected a valve controlled 
State of Ohio, have invented a new and use 
ful Improvement in Means for Separating or 
Classifying Ores, of which the following is a 
specification; the principle of the invention 
being herein explained and the best mode in 
which I have contemplated applying that 
principle, so as to distinguish it from other 
inventions. 
My invention relates to means for separat 

ing or classifying ores and particularly to 
that class of such means which is adapted to 
separate or classify a mixture of ores of dif 
ferent specific gravities into constituent ores. 

Said invention consists of means herein 
after fully described and particularly set 

25 

forth in the claims. . . . . 
The. annexed drawings and the following 

description set forth in detail certain mech. 
anism embodying the invention, such dis-, 
closed means constituting, however, but one 
of various mechanical forms in which the 
principle of the invention may be used. In said annexed drawings: Figure 1 repre 
sents a central vertical section of one form of 
ore separator embodying my several im 
proved features of construction and opera 
tion; Fig. 2 is a horizontal cross-section of 
the same taken on the line 2-2, Fig. 1; and 
Fig. 3 is a horizontal cross-section thereof 
taken on the line 3-3, Fig.1. 
The body of my improved separating or 

classifying device consists primarily of an 
cylindrical form shown. 
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outer stationary casing A. preferably of the 
in. Secured to the 

lower end of such casing is conical bottom 
member A that terminates in a boss a pro 
vided with an opening a'. A suitable dis 
charge pipe A is connected with boss a and 
such opening a? therein. The rate of dis 
charge through pipe A is controlled by any 
suitable means as, for example by the inser 
tion in the same of a diaphragma of any 
desired size. Formed integral with bottom 
member A' is a spider comprising four arms 

thereof should be slig 

water supply pipe A. The upper portion of 
the conduit is provided with a plurality of 
lateral discharge apertures a, preferably ar 
ranged in series bearing a staggered relation 
toward each other. Thus, Fig. 1, there are 
shown three such series of apertures consist 
ing of two apertures each. The number and 

55 

arrangement of these apertures, however, is . 
more or less immaterial although it is de 
sirable that the aggregate cross-section SE greater than that 
of water supply pipe A; this in order that 
the liquid mayflow from the conduit a per 
fectly freely and not in pronounced jets. 
The upper end of casing A is closed by a 

cap. A suitably secured thereto and formed 
with a tangentially disposed discharge orifice 
a', Fig. 2. 
duct that portion of the receptacle's con 
tents which escapes by this orifice to such 
point as may be desired. 

Revolubly mounted within casing A- is a 
hollow member or drum B, formed interme 
diately of its ends with a heavy transyersely 
disposed partition b that divides said drum 
into two chambers, one extending upwardly, 

A pipe, not shown, serves to con 

75 

the other downwardly from such partition. . 
Said member rests with partition b centrally 
disposed upon the upper closed end of con 
duit a, a cap at of brass being utilized to 
effect such closure with the object of afford 
ing a good bearing upon which to support the 
member. The under face of the partition is 
formed with a corresponding recess b' to re 
ceive such cap. If desired, an aperture a is 
formed in this cap and the bearing between 
the suface of the E. and partition b thus 
lubricated by the water which is thereby ad 
mitted into the same. The upper end of the 
drum, and hence of the upwardly opening 
chamber therein, is closed by means of a disk 
or plate B' rigidly secured thereto and pro 
vided with an integral upwardly projecting 
sleeve b that is journaled in a suitable bear 

a', Fig. 3, that sports centrally within the inga' therefor provided in cap A of casing A. 
lower nortion of the recentacle inclosed hv Rotation of the drum B is effected by means 
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of a worm gear b3 splined upon this sleeve and the drum is caught up by the revolving 

O 
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a worm b meshing there with. The mate 
rial to be separated is designed to be intro 
duced into the chamber formed by the upper 
portion of the cylindrical walls of drum B 
and plate B'. To this end a feedpipe C con 
nected with a suitable source of supply is in 
troduced through the bore of sleeve b” so that 
its lower or discharge end is positioned only a 
short distance above the surface of partition 
b. For the escape of the material from the 
drum chamber, a plurality of apertures bare 
provided in the E. walls of the drum 
substantially on a line with such upper-sur 
face of partition b. The length of the drum 
is such as to cause it to extend from sub 
stantially the line of juncture between casing 
A and conical bottom. A to nearly the top of 
cap A'. - It will hence be seen that the upper 
perforated portion of conduit a is laterally 
surrounded by the lower portion of the cylin drical walls of drum B, as by a flange depend 
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ture. 
ber or drum B is driven at the properspeed, 
which depends upon the character of the ma-. 
terial being treated as will hereinafter appear, 

ing from partition b. The diameter of the 
drum is such as to leave a vertical elongated 
annular space between its outer surface and 
the inner surface of casing A. This outer 
surface of the drum is longitudinally fur 
rowed or grooved from a point near its top 
to a point near its bottom. The number and 
depth of the grooves are such as to form a 
E; of longi lades bon the face of the drum, Figs. 1 and 3. 
The method of operating my improved ore separating device should be fairly obvious 

from the preceding Rig of its struc 
In such operation the rotatable mem 

by means of worm b and worm gear b. 
hile the drum is thus more or less rapidly, 

rotating the ores to be separated are fed into 
the upper chamber in said drum and simul 
taneously therewith a stream of water is ad 
mitted into conduit a. The latter, escaping 
through apertures a, is first deflected down 
wardly by the lower portion of the drum's 
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wall but thereupon immediately rises and 
flows upwardly filling the aforesaid annular 
space described as being left intermediately 
of the drum and casing B. To this ascending 
annular column of water the ribs b' of the ro 
tating drum impart a rotary movement so 
that the water does not flow in a direct but in 
a helical upward course. Rising to the top of 
casing A, the stream is discharged through 
orifice a', the latter being disposed to corre 
spond with the direction of rotation of the 
water. The rotation of the drum, in addi 
tion to imparting the above described rotary 
motion to the stream of water, also serves at . the same time to centrifugally discharge the 
material from within the drum outwardly 
through apertures b in the drum's walls. 
Such material as it thus emerges from within 

tudinal ribs or imperforate. 

blades or ribs band by them projected hori 
zontally into the ascending stream of water 
that fills the annular space lying intermedi ately of the drum and casing 
The heavier ore particles, upon which the 

force of gravity acts more strongly than the 
power "E. rotating current to keep the 
same in suspension, gradually settle through 
the water to the bottom of the casing where 
they are removed through discharge pipe A". 
The rate of discharge through the outlet thus 
provided is of course regulated by the inser 
tion of a diaphragma of the proper size or 
by such other means as might suggest them 
selves as being suitable for this purpose. 
The water that is prevented from escaping 
through said outlet necessarily must travel 
the upward helical course around member B. 
Now the water that is admitted through in 
let pipe A is admitted at just such a E. 
sure as is sufficient to enable that part there 
of which flows through the annular space be 
tween said member B and the casing to wash 
out the lighter ore particles that are kept in 
suspension by the rotation imparted to the 
upwardly ascending stream. Such lighter 
E. being swept by the water through 
discharge orifice a, it will be seen are thus 
separated from the heavier particles. It 
will be noted that the rate of rotation of the 
member B, the rates of flow of water through 
inlet A and outlet A', and the consequent 
rate of upward flow around the member B, 
can all be kept under constant control and regulated as is desired; so that, if upon ex 
amination of the resultant products being 
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discharged through pipe A" and orifice a', 
the separation is found to be unsatisfactory, 
the error can be continuously corrected until 
the ore of desired weight or kind is obtained. 
In this manner a continuous flow of part of 
the water is allowed in an upward direction 
and simultaneously a continuous flow of an 
other part in a second direction. By con 
bining the effects of these two currents with 
the effect of the rotary member, a rapidly 
rotating annular column of water having a 
general upward flow is produced throughout 
substantially the whole length of casing A, 
while below such column is a relatively qui 
escent body of water in what may be termed 
the settling chamber. In view of the action 
of the annular column of water, the corre sponding portion of the device may be 
termed a sorting column. Obviously the 
plane of demarcation between the settling 
chamber and sorting column will approxi 
mately coincide with that of the lower edge 
of rotating member B. 

... It need scarcely be remarked that the 
words separation and separator, as employed 
herein, are used in their ordinary or general significance. Technically speaking my in 
vention may be used either as a "separator' 
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or as a “classifier.' In using, for example, 
that form of my invention just illustrated 
and described as a separator the material fed 
into the machine would have been previously. 
sized by screens. The result of the opera 
tion in this case is the segregation of par 
ticles having different specific gravities as 
will be evident. In using the inacinine as a 
classifier, the material is fed thereto without 
being screened and the two segregated prod 
ucts will respectively comprise particles hav 
ing equal settling capacities under free set 
tling conditions. It is of course understood 
that if in the handling of any particular ma 
terial such substitution d be found die 
sirable, other liquids than water may be used 
in the machine. 
The general process or method of separat ing or classifying materials exemplified in 

the operation of the above described appara 
tus is separately set up and claimed in an ap 
plication Serial No. 281,882, filed by me 
October 9, 1905. Other modes of applying, the principle of 

25 my invention may be employed instead of 
the one explained, change being made as re 
gards the mechanism herein disclosed, pro 
vided the means stated by any one of the fol 
lowing claims or the equivalent of such stated 
means be employed. 

I therefore particularly point out and dis 
tinctly claim as my invention:- 

1. In means for separating ores, the com 
bination of a stationary receptacle provided 
with openings for the ingress and egress of 
liquid; a positively-driven rotary member in 
said receptacle which is separated from the 
receptacle's walls by an annular space form 
ing a sorting column, said rotary member be 
ing adapted to impart a rotary motion to the 
receptacle's contents and to receive and pro 
ject the ores to be separated into said sorting 
column intermediate of the top and bottom. 
of the latter; and a source of liquid supply adapted to furnish a stream of liquid flowing 
upwardly through said sorting column from 
such ingress opening. 

2. In means for separating ores, the com bination of a stationary receptacle provided 
with openings for the ingress and egress of 
liquid; a positively-driven rotary member in 
said receptacle, which is separated from the 
receptacle's walls by a vertical elongated an 
nular space forming a sorting column in 
which the heavier material is free to descend 
by gravity, said rotary member being adapt 
ed to impart a rotary motion to the recepta 
cle's contents and to receive and horizontally 
project the ores to be separated into said 
sorting column; and a source of liquid. Sup ly adapted to furnish a stream of liquid 
lowing upwardly through said sorting col 
umn from such ingress opening. 

8. In means for separating ores, the come 

8 

bination of a stationary receptacle provided 65 
with openings for the ingress and egress of 
liquid; a positively-driven rotary member in 
receptacle's walls by a vertical elongated an 
nular space forming a sorting column in 
which by gravity, sail rotary member being adapt 
ed to impart a rotary motion to the recepta 
cle's contents and to receive and horizontally 
project the ores to be separated into said 
sorting column intermediately of the ends of 
the latter; and a source of liquid supply 
adapted to furnish a stream of liquid flowing 
upwardly through said sorting column fron 
such ingress opening. 

4. In means for separating ores, the coin bination with a stationary receptacle pro 
vided with openings for the ingress and 
egress of liquid and normally open; of a posi 
tively-driven rotary member in said recepta 

he heavier material is free to descend 

said receptacle which is separated from the 

75 

cle adapted to impart a rotary motion to the 
receptacle's contents, said latter member and 
the receptacle's walls being separated by an 
elongated annular space forming a sorting 
column in which the separation is effected, 
said rotary member adapted to receive the 
ores to be separated and deliver them into 
said sorting column. 

5. In means for separating ores, the com 
bination with a stationary receptacle pro 
vided with an upper and a lower egress open 
ing for liquid and an opening for the ingress 
of liquid; of means in said receptacle form 
ing an annular space comprising an upper 
perpendicular elongated portion forming a 
sorting column in which the separation is ef 
fected, and a lower portion forming a settling 
chamber; said means including a positively 
driven rotary member adapted to impart a 
rotary motion to the receptacle's contents, 
said rotary member being located horizon 
tally adjacent to said sorting column and ter 
minating substantially in the horizontal 
plane which marks the lower termination of said sorting column; said openings being nor 
mally open. 

6. In means for separating ores, the com 
bination with a receptacle provided with an 
upper and a lower egress opening for liquid 
and an opening for the ingress of such liquid; 
of means in said receptacle forming an annu lar space comprising an upper perpendicular 
elongated portion forming a sorting column 
in which the separation is effected, and a 
lower portion forming a settling chamber; 
said means including a positively-driven ro 
tary member adapted to impart a rotary 
motion to the receptacle's contents and lo cated horizontally adjacent to said sorting 
column, together with means for deflecting 
currents of liquid laterally of such rotary 
member and prior to the entrance of such 
currents into the said annular space. 
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7. In means for separating orcs, the com-' and horizontally adjacent thereto through 
bination with a receptacle provided with an 
upper and lower egress opening for liquid and 
an opening for the ingress of such liquid; of 

5 in eans in said receptacle for inning an annular 
space comprising an upper portion forming a 
sorting column in which the separation is ef 
fected, and a lower portion forming a settling 
chamber, said means including a positively 

Io driven rotary member acated to impart a 
rotary motion to the receptacle's contents 
and located horizontally adjacent to said 
sorting column, such rotary member being 
adapted to deflect currents from below lat 

I5 erally of said member. 
S. In means for separating ores, the conn 

bination with a receptacle provided with an 
upper and lower egress opening for liquid and 
an opening for the ingress of such liquid; of 

2 o means in said receptacle forming an annular 
space comprising an upper portion forming a 
sorting column in which the separation is ef 
fected, and a lower portion forming a settling 
chamber, said means including a positively 

25 river, rotary member adapted to impart a 
rotary motion to the receptacle's contents 
and located horizontally adjacent to said 
sorting column; such rotary member being 
provided with a web or ?lange adapted to de 

3o flect currents from below, AAR of such 
rotary member. 

9. In means for separating ores, the con 
bination with a receptacle provided with an 
upper and a lower opening for the egress of 

35 liquid and an opening for the ingress of lic 
uid; of neans located in said receptacie forming an upright annular space comprising 
an upper portion in communication with said 
upper opening and a lower portion in com 

40 munication with said lower opening, said neans including to positively-driven rotary 
melnyer horizontally adjacent to said upper 
portion of the annular space, adapted to im 
part a rotary motion to the receptacle's con 

45 tents and adapted to receive and horizon 
tally project the ores to be separated into 
said annular space, said openings for the in 
gress and egress of liquid being normally 
open, and said rotary member being concen 

5o tric with the upper portion of the receptacle. 
10. In means for separating ores, the com 

bination of a receptacle comprising an upper 
cylindrical portion and a lower portion having 
its interiorin direct communication therewith, 55 said receptacle provided with openings for the 
egress of liquid and respectively in commu 
nication with said upper and lower portions, 
together with an opening for the ingress of 
liquid located below said upper portion; of a 

6o positively-driven rotary member having a 
Vertical axis and located in said upper por 
tion, said member provided with projecting 
blades having their longitudinal outer edges 

out substantially their entire length, said 
blades being removed from said wall a sub 
stantial distance forming a free annular space 
wherein the heavier particles of ore may de 
scend by gravity unobstructed; and means 
intermediate of the upper and lower por 
tions of said receptacle and adapted to de 
flect upward currents of liquid laterally of 
said rotary member. 

11. In means for separating ores, the com 
bination of a stationary receptacle provided 
with openings for the ingress and egress of 
liquid, a positively-driven rotary member in 
said receptacle adapted to impart a rotary 
motion to the receptacle's contents, said latt 
ter member and the receptacle's walls being 
separated by an upright annular space form 
ing a sorting column in which the material 
is separated and in which the heavier ina 
terial is free to descend by gravity, said ro 
tary member being provided with an inte 
rior passage and with lateral openings com 
municating with said passage and with said 
sorting column intermediate of the top and 
bottom of the latter, said rotary member be 
ing adapted to receive in Said interior passage 
the ores to be separated and to project the 
same there from through said lateral, open 
ings into said sorting column; and a source 
of liquid supply adapted to furnish a stream 
of liquid flowing upwardly through said sort 
ing coluhn from such ingress opening. 

12. In means for separating ores, the com 
bination of a stationary receptacle provided 
with openings for the ingress and egress of 
liquid; a revoluble member in said recepta 
cle having a vertical axis and provided with 
an interior passage together with a plurality 
of projecting blades running in the direction 
of such axis, said revoluble member and the 
receptacle's walls being separated by an up 
right annular space forming a sorting column 
in which the material is separated and in 
which the heavier material is free to descend 
by gravity, said interior passage communi 
cating with said sorting column intermedi 
ately of said blades and at points interme 
diate of the top and bottom of said revoluble 
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member; and a source of liquid supply . 
adapted to furnish a stream of liquid flowing 
upwardly through said sorting column from Such ingress opening. 

13. In means for separating ores, the com 
bination with a receptacle comprising an up 
per cylindrical portion and a lower portion 
having its interior in direct communication 

II5 

therewith, said receptacle provided with open 
ings for the egress of liquid and respectively 
in communication with said upper and lower portions, together with an opening for the 
ingress of liquid located below said upper 
ortion; of a positively-driven rotary mem parallel with the walls of such upper portion ber having a vertical axis and located in said 

(25 



856,612 5 
upper portion, said member provided with space wherein the heavier particles of ore 
projecting blades having their longitudinal may descend by gravity unobstructed. Ic 
outer edges parallel with the walls of such Signed by me, this 21st day of March, 
upper portion and horizontally adjacent 1907. 
t ereto throughout substantially their entire. HERBERT E. WETHERBEE. 
length, said blades being removed from said Attested by- \ 
walls a substantial distance forming through- D. T. DAVIES, 
out their length a free annular perpendicular JNo. F. OBERLIN. 


