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"UNITED STATES

1,624,134
PATENT OFFICE.

SAMUEL H. DOLREAR, OF SAN FRANCISCO, CALITORNIA, AD BYRON L. EASTMAN, OF
NEW YORX, M. Y., ASSIGNORS, BY MESNE ASSIGNMENTS, TO SELECTIVE TREAT-
MENT COMPANY LIMITED, CF MONTREAL, CANADA, A CORFORATION OF QUEBEC,

CANADA.

METHOD OF CLASSIFYING CRUSHED CRE AND THE LIKE.

Application filed January 5, 1822. Serial No. 537,184,

The present invention primarily relates to
methods of classifying crushed ore and the
like, and involves the treatment of crushed
oves, 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 ot low
velocity; (2) by conveying settled particles
upwardly along an inclined plane while
overflowing the unsettled particles; and (3)
by the use of spitzkasten through which the
orve-pulp is passed, a series of such spitz-
kasten being sometimes employed to collect
several products. The apparatus employed
in connection therewith, 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 s 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.

St 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 u centrifugal effect.

Another object is to hinder the settlement

of particles by a stream of liquid directed -
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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 liguid.

_Another object is to take adyantage of the
circumstance that, at the point where the
particles enter the stream, their velocity is
less in the direction of the stream than that
ot the stream itself.

_ Another object is to take advantage of the
circumstance that particles of material will
pass through relatively idle water into pro-
jected water while a part 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.

Amnother 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
region beyond its spouting point and util-
izing its diminishing velocity for classifying
the materials. S

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 watér 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 hawno relatively. little motion and’ mn

closed circuit therewith and so circumseribed

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' the‘“e and other objects in view, the
inter alia)’ mears for
Vmgy]no the head, velocuy depth, and spot-
ng:- an<r]e of a ]e‘c of fluid, such as water;

means for mtroducmO the material to be_
“for advantaxeously utilizing
set, :Cort‘y or %comphshm

of the’ materials treated; and

means for chsdmrfrmn the classified nnteual

after substﬂntially varying the hydlostatlc-
head'in the treatment. cell and without set-
: adverce clitrents which would pre-
vent pmper functioning of these factors.
By the ntilization of these factors, a close
clagsification of materials may be effected,
and it has, been found, in actual pr actice, that

- our Jmploved material- classn“ymo method

90
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has certain unportflnt advanta rges over others
herstofore practiced. W-,Eoreover by reason
of the fact that the velocity and depth of
the induced’ ]eL nmy,he increased or dimin-
ished at. Wlll by siz nple’ controll means,
the meth"‘l rm 7 be utilized for'the ueatment
of a wide range of products, and will more
successfully. and effectually classify coarser
materlzﬂs thari ‘will any other ‘of ‘the'‘classi-
fiers khown to jis ]"urthelmoxe our method
effects a substantial ‘savi ngin power over
other. types of classifiers, lmd may. ‘be oper-
ated entirely. by “automatic means. More-
over, the spouting-angle, width of (hsdml'n-
ing apertmes, and other 'factors are lo(uh]y
controlled

. The.. method herein ('ontemplatml may he
practICDﬂ in connectir 1,WJth any of a variety
of types of appcuatné but experience has
shown that that 1]111;1 ted in the accom-
pfznylno drawm ) piaotmﬂ and success
ful; hence, we here ez zemplify it in connéc-
tion with the d1cploﬂure of our inventive-
concept. .

In these dmwmors ) L
. Figure 1 is a view in vertical longitadinal
section (more ot less dlaorammth) of 'a
preferred form of anparatm for practicing
oury 1mpr0ved method and

I‘lg 2 is a view of a modified type of
structure

L

atus~—whmh, “as  aforéinen-
12y be of various forms, dunénsmns,
and capamty——msentlally comprises-a cell or
container 1 having side-walls 2, a front-wall
3 and an inclined bottom 4.
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Tixtending in pamﬂehsm with the bottom
4 is 4 division-wall 5 5, upon the upper surface
of which is mounted a fluid-dir ecting mem-
ber or plate 6 which,.at its lower end 1s
curved, as shown.

Ovellymo and spaced apait’ from the plate
6 is an adgvstaole fluid-directing meiber or
plate 7 having a curved lower suiface 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 - diviston=wall* 10,

and this, with the phte 7 and the sides of
Lhe wall, constitute a chamber 11 which, at
its lower’ ‘eiid, ‘adj acent the spout 9, is open,
as at 12, for'a purpose presently to be ex-
pldinéd,

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- partu’le@ settle upon
the surface of the plate 7 an'd gravitate to-
wards thelower end thereof; gaining momen-
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tum in their downward travel according to °

their' relative mass.” Water under suf’imenf
héad is delivered to a space or passage 14
formed between the phtes 6 and 7, tthUOh
a pipe 15, it passes downwar dly thr ough the
pasTags 14 and’ it,
thlourrh the spout 9.
As will be’ noted, the cwrved surface of
thé plateo 6 and 7 will sérve to turn the
stream), deve]oped through the passage 14,
into an approximately horizontal course -as
stch stream leaves the spout 9, and it then
travels tangent to the )()mts 16 and 17 fol-
lowirg the dllocimo mﬂuomo of the spout 9.
The ratio” of ﬁh(‘ curve of h(\#U:‘i;\C of

thence, is pro;;ected“

100
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plato 615 greater than that of phte 7, and -

this is hees wise the stream from the spout g
has a soniewhat greatdr velocily at point 1()
than at the pomt 17 The  material to he
treated \\11_1 have - entered  the  projeéted
strénii at 12 and, due to itd
the' heawel parude“ of the matefial -
pa&s through:the stream‘inm mediately.

£ the pay ‘t1clegq upon
f’ledm have a frreﬁter forward wovement
than* otlleu3 this' being due to the  differ-
ehee in mass and tho™ a forementioned - ve-
15¢ inipaitec to " them® by the stream.
Thote of ' the greater’ mass  immediately
drop ' thiough "a passage 18 into a  cham-

‘.‘\'i H
Sonue

ber 19, while othéis hdve a gxeatel for-
\Hld”lnotlon and {ravel beyond the pas-

sage 18 to''an opéning 20 of an a%or'lu.ml
chamber 21, From these chdnbers 19 and 21,
respectively, the said nm terial is dischat Oed
through ports 22 aind 2
lelSlon wall 5, thus :e%ﬂtmo m two pIO-
ducts of rélatively different muss. Stch pur

ticles as may still be retained by the Water,

“passing - through! the '

1eq},ecuve1y in the"
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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 velatively 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 €', through an opening 29 into cham-
bers 80 and 81. These chambers are filled
with water having relatively less motion
than the stream, and are provided for ve-
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 81. 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 7 may be relatively
moved by an adjusting-device 35. For such
adjustment, the plate 1s 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 37 (moving in the slot 36) serving to
guide the plate for such movement; or, the
plate may be moved laterally upon the
pivot 37T.

The purpose of providing for the forego-
ing adjustments is to vary the depth of the
streamn, to vary 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

ACL Doc 23044 - Page 5 of 6

6 for facilitating or retarding the feed or
travel of the material along its surface.

The products discharged through the ports
92, 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-conveyors, (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 itzelf. Under these conditions, the water
necessary to discharge the settled products
is supplied by a pipe 42, with the result
that 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.

Tt desired, the lower edge of the plate 6
may be lowered slightly to “underslice” the
projected water; that 1s, 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.

Tt 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: Xor 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, 2
series of superposed chambers 46, 47 and
48—similar to the chambers 30 and 31-—may
he 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 #erushed 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 ina 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. inchiin-diameter or-even lavger, depend-
ing-upon. the depth and velocity of jet em-

-ployed. Any suitable crushing operation; as
~arpreliminary to utilizing our method, may
ibe resorted to: where the wmuterial 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-

+terial- which consists in bringing the same

into contact with:a jet of water, then divert-
ing the course of the jet upwardly into ¢on-
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 relatively 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
certain of the materials to pass into the. sec-
ond . hody .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 inte 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 L. EASTMAN.
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