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UNITED STATES PATENT OFFICE,

ALBERT £ WIGGIN AND ARCHER E. WHEELER,

OF GREAT FALLS, MONTANA, ASSIGN-

ORS OF ONE-THIRD TO ROBERT H. RICHARDS, OF BOSTON, MASSACHUSETTS,
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' Apnplication filed June 27, 1912. Serial No. 708,21¢

To all whom it may concern: \
Be it known that we, Arserr E. Wicein
and Arcurr E. Wuerrer, citizens of the
United States, residing at Great Falls, in
the county of Cascade and State of Mon-
tana, have invented certain new and useful
Improvements in Ore-Classifiers, of which
the following is a full, clear, and exact de-
seription, reference being had to the accom-
panying drawings, forming a part hereof.
Our invention has relation to improve-
ments in ore-classifiers; and it consists in
the novel detpils of construction more fully
set. forth in the specification and pointed

5 out in the elaims.

In the drawings, Figure 115 a side eleva-
tion of a series of two classifiers, parts being
in section; Fig. 2 is a combined top plan
and_horizontal section on the zig-zag line
2—2 of Fig. 1; Fig. 3 is a horizonfal section
on the line 3—8 of Fig. 1 taken above the
congtriction plate; Fig. 4 is a view at right
angles to Fig. 1 showing the lower portion
of the container, the teeter and pressure
chambers therefor, and spigot discharge cast-
ing, and timber supporting the classifier;
Fig. 5 is an enlarged vertical sectional de-
tail on the line 5—5 of Fig. 1; Fig. 6 is a
top plan of the sectional hopper liner; Tig.
7 1s a middle vertical section thereof on the
line 77 of Fig. 6; Fig. 8 is a top plan
of the discharge casting; Fig. 9 is a middle
vertical section thereof on the line 9—9 of
Fig. 8; Tig. 10 is a rear elevation of the
discharge casting, partly broken; and Fig.
11 1s a side elevation with parts in section
showing a modified form for the Lopper
liner and hopper casting. '

The present invention relates particularly
to what are known as hydraulic’ ore-classi-
fiers wherein ore-pulp (fine ore mixed wiiu
water) is resolved into its respective coarse
and fine components capable each of subse-
quent independent treatment by any known
concentrating process. ~

The object of our improvement is to pro--

vide a classifier which will separate to the
best advantage, the slimes from the balance
of the pulp; one which maintains the most
favorable conditions for the separation of
the coarse from the fine particies and the
separate removal of each from the classifier;
one which prevents any material portion of
the slimes from escaping with the coarse

particles; one in which ‘a uniform rising
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current is maintained over any given:hori-
zontal cross-section of the classifier; one pro-
viding a pressure and settling chamber
which is free and unobstructed throughout
its entire cross-sectional area; one in which
the rising current and the pulp feed are dis-

posed along the axis of the classifier there- '

by permitting the rising -current to act to
best advantage against the central pulp-
feed ; one provided with a constriction plate
or member separating the settling and pres-
sure chamber from a teeter chamber at the
base of the container or “spitzkasten ?s and
ore possessing further.and other structural
features the advantages of which will be
better apparent from a detailed description
of the invention which is as follows :—
Referring to the drawings, and for the

- present to Figs. 1 to 10 inclusive, 1 repre-

sents the main classifier chamber or con-
tainer of which there ma be .any number
connected in series, any cﬁamber constitut-
ing however, a classifier in itself, so that a
description of one will suffice for all. In
Fig. 1 we show a series of two classifiers
in which the overflow of the first discharges
centrally into the second, and in which the
first is provided with a central pulp-feed
in the shape of a pipe 2 disposed about the
vertical axis of the container and dip ng
a suitable distance below the surface o
liquid contents ‘of said container. The con-
tainer is of the prevailing conical or spitz-
kasten type, and herein overflowing periph-
erally, said peripheral overflow discharging
into a surrounding launder 8. The launder
Is provided w’'th a discharge spout 4 which,
when o series of classifiers are coupled to-
gether as shown in Fig. 1, is provided with
an extension 4’ dipping centrally into the
next classifiér, and so on through ‘the series,
It may be stated in passing that a number
of classifiers may be so connected as to have
one receive the heavy particles or spigot dis-

 charge, or discharges from the others, should

it-be desirable to reclassify this spigot dis-
charge in lieu of the light particles or over-
flow - discharge as shown in the illustration
here selected. : ’ .y

The container or hopper 1 rests in a bot-
tcin hopper-casting 5 to which are secured
supporting’
and bolte§

to the” timbers T. .Received by

the hopper oppesite the casting 5 is & re- -
movable hoppet-liner 7. cast, preferably .of 1
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two pieces, the liner 7 as well as the casting
5 having an upper conical portion merging
into a bottom eylindrical portion in the pre-

. ferred. form of construction, though they

may assume some other shape as presently
te be seen. Secured to the basal flange «

. of the casting 5 is the upper flange o’ of the
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pressure chamber casting 8, a plate 9 having
an opening (or openings) o being inter-
posed and secured between the two flanges.
This plate or its equivalent, will hercinafter
be referred. to as the constriction member,
the discharge end or ends of the opening or
openings thereof being disposed in a plane
transverse to the axis of the classifier, the

_thickness of the member being restricted in

order to reduce the zone of constriction, and
hence -minimize the friction of the flow of
the upward current therethrough. In lien
of the plate any equivalent may be substi-
tuted therefor, without departing from the
spirit of our invention. Formed with the
pressure chamber casting 8 is a conduit 10
terminating within the chamber in an up-
ward, central or axial discharge-elbow 10
connected to the chamber wall by a wedge
shaped rib 11, the ridge of the rib being
presented upward and disposed in the plane
qf the discharge opening of the elbow, so
as to facilitate the downward flaw of the
heavy particles along the inclined faces of

- the 1ib, and prevent their permanent lodg-

ment on the rib. Bolted to the bottom of

- the pressure chamber 8 is the spigot dis-

charge casting 12, in the present 1nstance
shown as provided with two discharge noz-

zles 18 equipped with usual discharge plugs’

or ‘spigots 14. To the conduit 10 is secured
the feed-water supply pipe P furnishing wa-
ter under sufficient head or pressure to pro-
duce an upward ‘or rising current through
the classifier. It may be stated in passing
that the cylindrical basal pertion of the coni-
cal liner 7, forms ' (ifhmediately above the
counstriction plate 9) a chamber ¢ appropri-

- ately designated as a “teeter chamber” Lo~
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cguse in this chamber the particles are
“tectering ” more or less in seeking their
true positions as determined by the sorting
currents, the member 8 being the “ pressure
chamber.” , - .

" In Fig. 11 we show & cylindrical hopper
liner 7/, in which case a corresponding cy-
lindrieal hopper. casting 5" must be impro-
vised. In other -respects the construction

' does not differ from that already described.

While we- have here shown the units
(chambers 1, 1) in series, it is obvious of

course, that they may be connected up in |
parallel or in series, or a combination of

these, and so seb up that the spigot discharge
of one may discharge into the next, or the
overflow of one may discharge into the next,
or any combination of these in‘a sgries of

classifiers.” The form of chamber 1 may of

& ‘ 1,058,828

course be conical or pyramidal as obvious to
those versed in the art.

From the foregoing it will be observed
that the present improvement is character-
ized by a substantially central or axial down-
ward pulp-feed; an upward central water
feed; a teeter chamber; a pressure chamber;
a constriction member, and a peripheral
overflow. :

The operation of the classifier may be de-
scribed substantially as follows :—Assuming
that pulp is introduced into the classifier
through the central feed pipe 2 and a rising
current of water is flowing into the pressure
chamber 8 from the centrally disposed dis-
charge mouth of the elbow 107, the two
oppoesing currents will at some point in the
container 1 cause a lateral or radial spread-
ing of the pulp, the rising or sorting current
keeping the lighter particles afloat, such
particles finally flowing over the upper edge
of the container 1 into the launder 3 whence
they discharge into the succeeding chamber
1 in which a similar action is taking place.
A description of the operation of one unit
will therefore suffice for all. The water
column rising in the pressure chamber 8 in
passing the constriction o of the member 9
naturally increases in veloeity across the
zone of constriction, such inerease being in
5 measure continued into the teeter cham-
ber # through which the heavier particles are
gravitating toward the constriction and
through which they eventually pass into the

“pressure chamber 8. The increased current

velocity across and just above the constric-
tion ¢ naturally permits only such particles
to gravitate through the constriction as are
heavy enough to overcome the rising water
column, the lighter particles being rejected
and segregated from the heavier and com-
pelled to finally find their way out with the
peripheral overflow from the classifier. Tt
is this elimination of the lighter from the
heavier particles above the constriction mem-
ber which causes the teetering of the par-
ticles in the chamber £, a particle once re-
jected again seeking to fdll so that-there is
a constant rising and falling or teetering
of the particles in said chamber. In the ab-
sence of a specific teetering chamber (due to
the elimination of the perforated constric-
tion member 9) the sorting or classification
would not be so well defined or as uniform
as some light particles would then find their
way down and mingle with the concentrates.
Once the heavy particles find their way into
the pressure chamber, they readily overcome
the reduced rising current, falling through
the same, past thie mouth df the elbow 10°
and over the wedge-shaped rib 11 into the
chamber of the discharge casting 12 whence
they escape through the plug or plugs 14.
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By having a peripheral overflow (that is, -

‘over the entire upper edge of the classifier)
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tie rising currents are rendered more uni-
form throughout the cross-section of the
classifier than would be the case where the.
overflow was over a part of the periphery,
It will be observed that the pressure cham-
ber 8 is free and unobstructed above a plane
passing across the mouth of the elbow 10/,
so that the entire cross-section of the cham-
ber is available for the gravitation of classi-
fied material: It will further be observed
that the height of the constriction o is limit-
ed to that thickness orzone in passing which,
only sufficient accelération is imparted to the
rising current to impose the necessary func-
tion on the teeter chamber, that is to say, the
function of segregating the lighter particles
from the heavier particles, the aceceleration’
being restricted to said chamber. It is in
effectt a segregating chamber. .

The pulp-feed being central (or axial)
and in opposition to a.correstpondingly cen-
tral or axial upward water-feed, it follows
that at the point of approaching neutraliza-
tion of these opposing currents, the pulp will
spread radially outward and upward, the
lightest particles flowing over the edge of
the container, and the heavier falling toward
the chamber ¢, where they in turn become
properly segregated or sorted, as described.
Obviously, though called an ore-classifier,:
‘ts application is not to be restricted to the
ireatment of “ ores ” but may he employed
for classifying any material to which the
apparatus Is applicable,

Having described our invention, what we
claim is+— A

1. An ore classifier comprising a snitable
container having a bottom discharge means
for heavy particles and a peripheral over-
flow, a central pulp-feed for the container. a
pressure chamber interposed between the
container <nd hottom discharge means and
establishing free communication between
them, means for introducing a column of
water threugh the walls of the pressure
chamber into the container and confining
said column to a central upward flow in op-
position to the pulp-feed, a chamber above
the pressure chamber for segregating. the
light from the heavy particles, and a perfo-
rated constriction member interposed be-
tween, and separating the aforesaid cham-
bers, and conducting the heavy particles to
the pressure chaniber.

2. An ore classifier camprising a suitable |

container having a bottom discharge means
for heavy particles and a peripheral over-
flow, a central pulp-feed dipping below the
surface of the contents of the container, a
pressure chamber interposed between the
container and bottom discharge means and
establishing free communication between
them, meéans for introducing a column of
water through the walls of the pressure

chamber into the container and confining

said column to a central upward flow in op-
position to the pulp-feed, a chamber above
the pressure chamber: for segregating the
light from the heavy particles, and a perfo-
rated constriction member interposed be-
tween, and separating the aforesaid cham-
bers, and conducting the heavy particles to
the pressure chamber. :

3. An ore classifier comprising a suitable
container having a bottom discharge means
for heavy particles and a peripheral over-
flow, a pulp-feed directing the pulp down-

wardly through the container, a pressure

chamber interposed between the container

and bottom discharge means and . establish-

ing free communication between them,
means for introducing a column “of water
through the pressure chamber into the.con-
tainer and confining said column to an up-
ward flow in opposition to the downward
flow of the pulp-feed, a chamber above the
pressure chamber for ségregating the light

from the heavy particles, and a perforated

constriction member disposed across the top
of the pressure chamber between the latter
and the segregating chamber, and operating
to conduct the heavy particles to said pres-
snre chamber, . ' ‘ :

4. Tn-an ore classifier, a pressure chamber

_provided with a conduit terminating in a

central = axial-discharging elbow, . and a
wedgeé-shaped rib . spanning the space be-

tween the elbow and chamber wall, the ridge

of the rib being disposed in the plane of the
discharge opening of said elbow, '
In testimony whereof,. we affix our signa-
tures in presence of two witnesses,
g ALBERT E. WIGGIN. .
: ARCHER E. WHEELER.
Witnesses for Albert E. Wiggin:-
: WirLiam C. Carrox,
Freverick Loisrt,
‘Witnesses for Archer E. Wheeler:
Timoruy P. Corcorax,
Wirniay I Braro.
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