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Patented Apr. 12, 1927. 

UNITED STATES 

1,624,134 

PATENT OFFICE. 
SAMUEL H. DOLBEAR, OF SAN FRANCISCO, CALIFORNIA, AIND BYRON L. EASTMAN, OF 

NEW YORK, N. Y., A.SSIGNORS, BY IIESINE ASSIGNIVIENTS, TO SELECTIVE TREAT 
MENT COMPANY LIMITED, CF MONTREAL, CANADA, A CORPor ATION OF QUEBEC, 
CANADA. 

METHOD OF CLASSIFYING CIRUSEED ORE AND THE LIKE. 

Application filed January 5, 1923. Serial No. 527,164. 

The present invention primarily relates to 
methods of classifying crushed ore and the 
like, and involves the treatment of crushed 
ores, rock, coal, gravel, sand, and similar 
substances and materials; and has more 
especial reference to the classifying of such 
substances and materials. 
The object of the invention is to effect a 

separation of particles of such substances 
and materials into divisions of substantially 
equal mass. 
We are aware that it has heretofore been 

proposed to classify substances and mate 
rials, by (1) passing the same through up 
wardly-directed currents of water of low 
velocity; (2) by conveying settled particles 
upwardly along an inclined plane while 
over?iowing the unsettled particles; and (3) 
by the use of spitzkasten through which the 
ore-pulp is passed, a series of such Spitz 
kasten being sometimes employed to collect 
several products. The apparatus employed 
in connection there with, however, depends 
upon the normal rate of settling of such par 
ticles in Water. A modification of that type 
of apparatus is the so-called cone-classifier, 
in which a current of water is directed up 
wardly from the center of the cone to hinder 
the normal settling of the particles. 
The present invention is predicated upon 

the discovery that a jet of fluid-such as 
water, of relatively high velocity-as com 
pared to currents which have heretofore 
ordinarily been used-may be utilized to 
effect a classification, and may be projected 
over a body of relatively idle fluid, such as 
water, under conditions whereby the mate 
rials of greater mass are first removed and, 
then, separated from the lighter. 
One object of our invention, based on the 

aforementioned discovery, is to effect the 
projection of one body of liquid under and 
in contact with another liquid body. 
Another object is to effect the projection 

of one body of liquid through another. 
Still another object is to effect the projec 

tion of a liquid body in an approximately 
horizontal direction. 
A still further object is to introduce into 

the operation a centrifugal effect. 
Another object is to hinder the settlement 

of particles by a stream of liquid directed . 

transversely to the normal course of settling 
of Such particles. 
A further object within the contempla 

tion of our invention is to pass particles 
through relatively still water, whereby cer 

55 

tain particles, due to their relative mass, may 
and Will gain greater downward acceleration 
than others, the particles having such down 
Ward acceleration entering a projected body 
of liquid. 
Another object is to take advantage of the 

circuinstance that, at the point where the 
particles enter the stream, their velocity is 
less in the direction of the stream than that 
Of the stream itself. 
Another object is to take advantage of the 

circulinstance that particles of material will 
pass through relatively idle water into pro 
jected water while apart of the material 
passes into still Water. 
Another object of the invention is to take 

advantage of the circumstance that particles 
Will descend into projected water at a point 
where such water is approximately hori 
Zontal. 
Another object is to use a projected 

stream to accelerate particles at rates vary 
ing according to the relative mass of such 
particles. 
Another object is to direct a projected 

body of water against a surface to deflect or 
change its initial spouting direction. 
Another object is to project a stream hav 

ing its greatest velocity on one side with 
decreasing velocity toward the opposite side. 
Another object of the invention is to effect 

a deflecting of projected water from an ap 
proximately horizontal plane upwardly to a 
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region beyond its spouting point and util 
izing its diminishing velocity for classifying 
the materials. 
Another object is to “underslice' the 

stream of treating liquid, or effect the direc 
tion of a portion of the lower part of such 
stream, into relatively idle water. 
Another object is to take advantage of 

the circumstance that, upon passing from 
projected water into relatively idle water 
beneath, the lighter particles of the mass are 
deposited farther forward in the direction 
of flow than the heavier particles thereof. 
Another object is to effect contact of rela 
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tively idle water with the side of an up-cast 
stream at one or more points in its course. 
Another object is to up-cast a stream so 

as to direct it into contact with a body of 
water having relatively little motion and in 
closed circuit there with and so circumscribed 
that the lower portion of the water converges 
with the stream, causing solids present in 
the water to pass downward and be re 
engaged by the stream. - 
Another object is to direct the up-cast 

stream to an overflow. - . With these and other objects in view, the 
invention involves, inter alia, means for 
varying the head, velocity, depth, and spout 
ing angle of a.iet of fluid, such as Water; 

insfor introducing the material to be 
ansfor advantageously utilizing 

efactors above set forth for accomplishing 
classification of the materials, treated; and 
means for discharging the classified material 
after substantially varying the hydrostatic 
head in the treatment-cell and without set : " ' ' ' ' ' ' . r; . . . . . . ting up adverse currents which would pre 

ri 
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vent proper functioning of these factors. 
By the utilization of these factors, a close 

classification of materials may be effected, 
and it has been found in actual practice, that our improyed, material-classifying method has certaininportant advantages over others 
heretofore practiced. Moreover, by reason 
of the fact that the velocity and depth of 
the induced jet may be increased or dimin 
ished at Will, by simple controlling means, 
the method may be utilized for the treatment of a wide range of products, and will more 
successfully and effectually classify coarser 
materials, than will any other of the classi 
fiers known to us. Furthermore, our method 
effects a substantial saving in power over 
other types of classifiers, and may be oper. 
ated entirely by automatic means, More 
over, the spouting angle, width of discharg 
ing apertures, and other factors are readily 
controlled. . . . . . 
The method herein contemplated may be practiced in connection with any of a variety 

of types of apparatus, but experience has 
shown, that that, illustrated in the accom panying drawings is practical and success 
ful; hence, we here exemplify it in connec 
tion with the disclosure of our inventive 
Concept. 
In these drawings . . . . . . . . . 
Figure 1 is a view in yelitical longitudinal 

section (more of less diagrantiniatic) of a preferred form of apparat is for practicing 
our improved method; and 
Fig.2 is a view of a modified type of 

structure. . . 
This apparats which as aforeihei . . . . ::::. . . . . . . . . . . : " : ". tioned, may be of various forms, dimensions, and capacity-essentially comprises a cell or 

container 1 having side-walls 2, a front-wall 
3 and an inclined bottom 4. 

1,624,184. 

Extending in parallelism with the bottom 
4 is a division-wall 5, upon the upper surface 
of which is mounted a fluid-directing mem 
ber or plate 6 which, at its lower end, is 
curved, as shown. . . . v. 
Overlying and spaced apart from the plate 

6 is an adjustable fluid-directing member or 
plate 7 having a curved lower surface 8. 
The curved surfaces of the plates 6 and 7 
are so related and dimensioned as to form 
a spout as at 9. 
Angularly disposed to the member 7 is 

a downwardly-extending division-wall 10. 
and this, with the plate 7 and the sides of 
the wall, constitute a chamber 11 which, at 
its lower end, 'adjacent the spout 9, is open, 
as at 12, for a purpose presently to be ex 
plained. 

Extending into or otherwise communi 
cating with the chamber 11 is a hopper 13. 
The material to be treated is delivered 
through this hopper and, thence, into the 
chamber 11 which contains relatively idle 
water. The material-particles settle upon 
the surface of the plate 7 and gravitate to 
wards the lower end thereof, gaining momen 
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tuin in their downward travel according to 
their relative mass. Water under sufficient 
head is delivered to a Space or passage 14, 
formed between the plates 6 and 7, through 
a pipe 15, it passes downwardly through the 
passage 14, and it, 
through the spout 9. 
As will be noted, the curved surface of 

the plates 6 and 7 will serve to turn the 
stream, developed through the passage 14, 
into an approximately horizontal course as 
Such stream leaves the spout 9, and it then 
travels tangent to the points 16 and 17 fol 
lowing the directing influence of the spout 9. 
The ratio of the curve of the surface of 

thence, is projected 

() 

05 

plate 6 is greater than that of plate 7, and 
this is because the strean) from the spout 9 
has a somewhat greater velocity at point 16 
than at the point 17. The naterial to be 
treated will have entered the projected 

O 

streali) at 12 and due to its velocity, only 
the heavier particles of the nate fial wii 
pass through the stream immediately. Some 
of the particles, upon passing: through the 
Stream, have a greater forward movement 
than others, this being due to the differ 
eilce in mass and the aforementioned ve 
locity illipated to then by the stream. 
Those of the greater mass immediately 
drop thiroligh a passage 18 into a cham 
ber 19, while otheirs have a greater for 
ward motioi and travel beyond the pas 
sage 18 to an opening 20 of an associated 
chamber 21. From these chambers 19 and 21, respectively, the said material is dischaiged 
through ports 22 and 23, respectively, in the 
division-wall 5, thus resulting in two pro 
ducts of relatively different mass. Such par 
ticles as may still be retained by the water, 
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after passing through the spout 9, are pro 
jected upward and against a baffle 24 which 
functions to impart a centrifugal effect to 
the stream. Upon then arriving at the open 
ing 25 of a chamber 26 containing a body 
of relatively idle water, the directed water 
comes into contact with the relatively idle 
water in this chamber 26, whereupon those 
particles which have been drawn to or forced 
towards the side of the stream by the afore 
mentioned centrifugal effect pass into the 
chamber 26, thereby making a third product. 
This product is discharged through a port 
27 into a passage 28 and is then handled in 
a manner presently to be explained. 
The stream, still under considerable head, 

may retain some of the finer particles of the 
material; hence, we arranged to have this 
carried by the stream, along a continued up 
ward course indicated by the dotted lines 
C and C, through an opening 29 into cham 
bers 30 and 31. These chambers are filled 
with water having relatively less motion 
than the stream, and are provided for re 
classification of particles which have passed 
the opening 25 of the chamber 26 but which 
are of too great mass to be readily overflowed 
from the cell. The particles, on dropping 
out of the stream on the discharge-side of 
the cell, sink toward the lower part of the 
chamber 31 which converges with the stream, 
and are re-engaged thereby. Ultimately, 
they either then sink into the chamber 26 or 
are overflowed from the chamber 31. The 
particles passing into the chamber 30 pass 
downward toward the point of convergence 
of the stream where they are similarly re 
engaged and are then either overflowed or 
passed into the chamber 31 and ultimately 
delivered therefrom into the chamber 26. 
To provide for the raising or lowering of 

the plate 6-the curve of which is made 
constant by the guides 32 and 33 between 
which the plate is adjustably disposed-a. 
Screw-operated adjustment-device 34 is at 
tached to the upper end of the plate. Its 
operation effects a predetermined adjust 
ment of the plate 6. Similarly, the plate may be relatively 
innoved by an adjusting-device 35. For such 
adjustment, the plate is provided with a lon 
gitudinal slot 36 in which a pivot 37 works. 
By Operating the adjusting-device 25, the 
plate 7 may be shifted longitudinally, the 
pivot 3 (moving in the slot 36) serving to 
guide the plate for such movement; or, the 
plate may be moved laterally upon the 
pivot 37. 
The purpose of providing for the forego 

ing adjustments is to vary the depth of the 
stream to yary the spouting-angles at 9, to 
vary the width of the aperture or opening 
18, and to vary the angle of the upper sur 
face of the plate 7 in respect to the member 

6 for facilitating or retarding the feed or 
travel of the material along its surface. 
The products discharged through the ports 

22, 23 and 27, respectively, may be delivered 
into a sump 38 having the same hydrostatic 
head as the above-described classifying cell, 
and they may then be elevated from such 
Sump by Worm-conveyor's, (not herein 
shown), elevators, or similar well-known 
means, or may be discharged from the Sump 
through nozzles or spouts 39, 40 and 41, re 
spectively, Such sump being so arranged as 
to maintain a hyprostatic head therein as 
great or slightly greater than that of the 
cell itself. Under these conditions, the water 
necessary to discharge the settled products 
is supplied by a pipe 42, with the result 
hat the classified material is discharged 
without lowering the level of the water in 
the classifier-cell, itself, or causing currents 
to pass through the chambers 19, 21 and 26, 
which currents would obviously be adverse 
to classification. 

if desired, the lower edge of the plate 6 
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may be lowered slightly to “underslice' the 
projected water; that is, to divert a small 
part of the lower portion of the stream into 
the chamber 21. Similarly, the wall or plate 
24 may be slightly depressed to divert a por. 
tion of the stream in the chamber 26. This 
would result in Supplying Water sufficient 
discharge the classified product without set 
ting up adverse currents or lowering the hy 
drostatic level in the cell. 

It is to be understood that the apparatus 
herein specifically revealed is a very prac 
tical one for carrying our invention into ef 
fect; nevertheless, other suitable types of ap 
paratus, embodying the same underlying fea 
tures as those hereinabove pointed out, may 
be utilized; and, in the disclosed apparatus, 
changes may be made in various mechanical 
features thereof without departing from the 
spirit of the invention: For instance, as 
shown in Fig. 2, partitions 43 and 44 may be 
disposed in the chambers 19 and 21 to ef 
fect a further division of products; more 
over, the chamber 24 may be divided by par 
titions 45 to effect a further division of the 
products deposited therein. Similarly, a 
series of Superposed chambers 46, 47 and 
48—similar to the chambers 30 and 31-may 
be provided. In some instances, the cham 
bers 30 and 31 may be combined into one 
chamber. 

If it be found desirable to accentuate the 
difference in the velocities of the liquid at va 
rious points in the stream, either horizontal 
ly or vertically, a plurality of jets 49 and 50 
(Fig. 2) may be employed, one positioned 
above another, and situated at one or more 
points above the path of travel of the stream, 
such jets having equal or different velocities. 
For the purpose of this disclosure, we 
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herein define “crushed material' as including 
rock, coal, Ore and all other substances, the 
integral components, character and size of 
which are such that they may be treated by 
the present method. Such crushed material 
may exist in a sufficient state of subdivision 
to permit treatment by this method without 
being actually crushed prior to the treatment 
thereby, as for example, sand, gravel, rock 
detritus, etc. Such size may be five-tenths of 
an inch in diameter or even larger, depend 
ing upon the depth and velocity of jet em 

: ployed. Any suitable crushing operation, as 
a preliminary to utilizing our method, may 

15; be resorted to where the material requires 
crushing or reducing. 
The terms “jet of Water”, “jet of liquid”, 

and similar expressions, as herein used, de 
fine, and are intended to define, a sheet of 
water projected through a body of water and 
submerged therein, such jet being confined 
on one or more sides by a Solid and, on one 
or more sides, by liquid, and having one or 
more functioning points at which its path 
of travel is approximately horizontal. 
What we claim is: 
1. The method of classifying crushed ma 

sterial, which consists in bringing the same 
into contact with a jet of water, then divert 
ing the course of the jet upwardly into con 
tact with a body of relatively still water, 
and then causing the projected water to yield 
a part of its load by centrifugal effect. 

2. The method of classifying crushed ma 

1,624,134 

terial which consists in bringing the same 
into contact with a jet of Water and divert 
ing the jet upwardly into contact with a 
body of water having relatively less motion 
and in closed circuit with the jet, whereby 
certain particles of the material pass, from 
the jet into the body of Water and, then, 
are caused to be reengaged by the jet. 

3. The method of classifying crushed ma 
terials which consists in depositing the same 
in a body of 'elatively, idle water superposed 
above, and in contact with a jet of water hav 
ing an approximately horizontal course, the 
jet being superposed above and in contact 
with a second body of idle water; causing 
celrtain of the materials to pass into the sec 
Ond body of relatively idle water; . Subse 
quently deflecting the jet upwardly to cause 
a centrifugal effect: bringing the jet into 
contact with a third body, of relatively, idle 
water to cause certain of the materials to be 
deposited therein by centrifugal effect; sub 
sequently bringing the jet of water into con 
tact with a body of water having relatively 
less motion than the jet and in closed circuit 
therewith: causing certain of the materials 
to pass, from the jet into the latter body of 
water and to be subsequently re-engaged by 
the jet; and overflowing the jet. 
In testimony whereof. We affix our signa 

tures. 

SAMUEL H. DOLBEAR. 
BYRON LEASTMAN. 
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