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To all whom it may concern: :

Be it known that I, JoHN 8. LODER, a cifi--
zen of the United States, residing at Ouray,
county of Ouray, State of Colorado, have.in-
vented a certain new and useful Improve-
mentin Ore-Classifying Apparatus; and Ide-
clare thefollowing to be a full, clear, and exact
description of the-invention, such as will en-
able others skilled in the art to which it per-
tains to make and-use the same, reference be-
ing had to the accompanying drawings, which
form a part of this specification.

In the coneentration and separation of min-
eral ore it has heretofore been customary to
reduce the ore by a crusher to the requisite
degree of fineness and then introduce the

rator, using, of ‘course, the usual amount of
water to produce the pulp. This pulp must;
however, necessarily-contain all sizes and’
weights of particles from the finest up to the
size to which the crusher is expected. to re-
duce, it as well as minerals of various specific
gravities, and this being introduced into a
single separator the latter cannot of necessity-
accomplish the separation as effectunally as
though the particles were of substantially the
same size or substantially the same specific-
gravity, since where with one adjustment of
the machine maximum efficiency could be at-
tained on the mineral of one specific gravity
it requires another adjustment to attain a
maximum efficiency on mineral of another
specific gravity.

My invention has forits object the produc-

tion of an apparatus whereby the ore or pulp |
< is classified before being introduced into the

separator or concentrator—that is to say, the
particles of a certain range of specific gravity
are separated from the entire mass and run
to one concentrator, the particles of the nextf
adjacent range of specific gravities are sepa-
rated and run to another concentrator, and
soon until the entire volume has been divided
and-each class carried to its réspective con-:
centrator. ‘ : , :

The invention has also for its objeet certain

and elaimed. : Co ‘
In the drawings, Figure 11s a part sectional

elevation of an apparatus embodying my in-

Serial No. 472,306, (No modeld -

[ vention. . Fig. 2is a detail of the separating-

hopper. . Fig. 8is aplan view of the circulat-
ing-diaphragm. ' Fig.4isa detail of the valve

.or shaft seat.

In carrying out my inventioh, A represents
a suitable bucket elevator of any desirable

‘construction, provided with the buckets q,
“and B a chute into which the contents of the

buckets are dumped, said chute leading to a
hopper or V-shaped receptacle C. Intheap-
paratus illustrated are six of these recepta-

‘I'eles or-hoppers C C' C*C? C* (%, connected to-
.gether by the conduits e.

Connected with
the lower end or point of each hopper is a con-
duit D, each one extending to a separator or
concentrator E. From each of the latter ex-
tends an outlet-conduit F to a.common con-
duit G, leading to the base of the elevator.

T will now describe the construction of the

hoppers C C', &e. .

Extending vertically through each hopper
is a shaft H, Fig. 2, provided on its upper
end with a beveled gear H', which meshes
with a beveled gear J on.the shaft J'. The
shaft J' is provided with cone-pulleys J&
Above the shaft J' is another shaft K, driven
from any suitable source and provided with
cone-pulleys K'. By a belt connection be-
tween the shafts J and K any desired speed
may be given to the former, and consequently
to the vertical shaft in the hopper. In the
lower end of each hopper is a plug or shoe M,
which performs the double function of a valve
and a seat or bearing for the lower end of the
shaft..

Surrounding the plug M is a lining or valve-
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seat N. The plug is provided with a rim or

flange m on its upper end adapted to bear on
the seat N, and its body is provided with a
longitudinal grooveor recess m', larger at the
lower end than at the upper. ' The purpose
of making this longitudinal groove tapering
or larger at the lower than at the upper end
is to prevent the elogging of such opening,
which would occur if the arrangement were
the reverse or if the opening were of uniform
diameter throughout its length, for with the
groove constructed as I have described any
particles large enough to pass through the
upper end of the groove will be immediately
discharged therefrom, because free from con-
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- there is no tendency to choke or elog the dis--
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tact with the surrounding walls, and herice

charge-groove.
Below the plugis a ‘chamber P, with the

outlets p p' communicating with the conduit’

D: A set-screw.Q; operated by the:-hand-
wheel Q' and locked by the wheel Q?, operates
to raise or lower the plug M.  On the shaft
Hare keyed diaphragms tR
phragms has. downwardly- plojecr,mg wings

_cut-from the metal to leave openings above,

© 8o that when the  diaphragms are revolved
- the pulp is agitated; circalated; and elevated.
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IT'will now deecnbe the 0'enera,l operation.

The pulp is admitted to the elevator at Al
-carried up and- dumped into the chate B, by
‘which it. is. conveyed to the first hopper C:

The revolution of the cireulators R stirs wp

~and circulates the mass, and the smallérand.
lighter particles will naturally work toward:

the center and be forced upward, while the

. larger and heavier particles will work down
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the sidés to the bottom. This result is due

to the faét that the blades of the diaphragin..
‘are so carved and'so arranged with relation
‘to‘the plane of revolution of the diaphragin
‘as to cause the blades to scoop up and lift

the material, thus effecting a mechanical ele:
vation of the partleles of material and also es-
tablisling.an.upward-current.which tends to

- force the 110hter particlésnpward, the heavier

particles falhnv by gravity between the pe-

ripheral edges of the diaphragm and the wall’

of the hopper the spaces bétween the periph-

eriesof the diaphragm and the wall of the hop--

per being sufficiently wide for this ptirpose:

The. spaces between the edges of the ‘dia--

phragm and the hopper will e of sufficient
width to allow of the passdge of the particles;
and these spaces may be varied by adjnsting

orvalve M and with it the shaft H have been
Taised sufﬁerently to-allow thie desired amovunt;
of pulp to pass between the outeredge orpe:

-riphery of the circulators énd the hopper-eass— '

_ing; and the same elevation of the plug raises
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the rim 7 -away from its geat and allows the

pulp to passtothechambet Pand frém thence’

to the coneentrator: Thisisof eotirse thé pulp

containing those paitieles of the greatest :
The balance has been elévated to
the top of the hopper, and asnew material is’
added will pass thifough the conidiit ¢ to the

weight.

next adjacent hopper, where the sams process

is undergone and the eoarser partieles sepa-.
rated, and so‘on until the last hopper C°is.
reached. This is the finest grade of mmeral‘

" in the pulp and rans dlrectly to its concen:

60

- it tosay that.on each may be provided a reeep- |
tacle containing that portion of the pulp from-

trator.” The cotistruetion of the coneertra-
tors is immaterial in this application.  Suffice

whieh the: dross or tailings have not been
thoroughly separated. Thisreceptacléiscon-

nected by the condunit F with the conduit'G .
and by the latter with the elevator, so that
such of the pulp as has not been thoroughly .

Each of the dla.-_,'

separated in its. _passage. through the concen-
trator may be again passed through thé classi-
fying apparatus. :

It will .be observed that the hoppers are

-graded in size from C, the smallest, to.C5, the

largest; the purpose of this arrangement be-

-ing to equalize the work to- be performed in
Inother:

éach of the hoppers or 1e09pta,cles
words, when the pulp.isdelivered to tlie first

-reeeptaele’it contains the Heaviest particles,

and-as these particles will settle to the bottom

of the first hopper more quickly than the
lighter particles will settle to the bottom of

the succeeding hoppers I have found that by
Varyinfr the size of the agitating and elevat-
ing diaphragms or disks R the work of each

hopper may be. réadily ad]ueted to the con- .

ditton of the pulp at the tirde it is operated
uponin the various hoppers. . Il willalsobeob-

-séived that the hoppers C C' eontain threeof
the circulators R, the hoppers C* C® contain

two, and the hopper C* but one.- It will also
be observed that, each shaft H can be given

-any desired speed: - 'By these various adJust-
ments the. pulp.is: thoroughly classified and

each grade or class-delivered to a eoncentra-

tor ddapted andadjusted toseparate that par-
‘ticular class most effectnally.

. For the purpose of insuring the emptymo
of the buckets o of the elevitor A, and inci-
dentilly for the purpose of addmf’ water to

“the pulp to insure its flow along the chute B
ard threugh the various hoppers or reeepta-
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eles 'C;.I propose to direct a jet.of waterinto .

the buckets just before they reach the receiv-
‘I'ing-end of the chute, which jet; assisted by
-gravity, will-serve to thoroughly cleanse and

remeve allof the pulp from the buckets. This
result .may be aceomphshed in many differ-

ent ways; the simplest construction known
tomebeing & water-pipe B',arranged asshown
in the drang‘;, for the- accompllshment of

the above-mentioned objeet: : :
~Tt-will thus be seen that by the above- de—
seribed apparatus the- ore-pulp :19° s sepa-

‘rated or elassified that a maximum efficiency
‘miay be attained in the concentration of the

ore:when it reaches the’ concentrator, since

each machine has particles or mmerals of &

stated. Welo'hb with:iwhich todeal. ~ Tt will also
be: Seati t,hat by. the classification of the ore as

“above: degeribed: the use of a }arﬂe amount of

water: is obviated :and” the amount of water

_mtroduced intothe pulpis gradually reduced.

To preveit the contents of the’ hoppers- from
circulating to too great an extent in the same

the hoppefs can, if desired; be provided with

stamonary wings or dasher-boards C6 extend- .
ing inwardly from the walls, 7

‘While I have shown the use of six hoppers
in my present apparatus, yet’ the number

‘might be increased or diminished as desired,

the: number depending on “thé number of
classes of mineral contained in the pulp.
It is obvions that many details.of my ap-

paratus might bealtered to fit the exigencies
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of each particular case where it is used with-
out departing from the spirit of my inven-
tion.

What I claim is—

1. An apparatus for classifying ore-pulp,
consisting of a series of V-shaped receptacles
connected at their upper ends by suitable con-
duits and each provided with an outlet-at its
lower end;a vertical shaft extending into each
receptacle and one or more horizontal dia-
phragms carried by said shaft, each of said
diaphragmsbeing provided with downwardly-
projecting wings, located out of radial aline-
ment with each other, and means for adjust-
ing said shaft to vary the space between the
diaphragms and the walls of the receptacles,
substautially as described.

2. In an apparatus for classifyingore-pulp,
the combination with a V-shaped receptacle
provided with a discharge-opening at or near
its bottom of a vertical shaft extending into
the receptacle,horizontal diaphragms mount-
ed on the shaft and a valve forsaid discharge-
opening constituting a bearing for the lower
end of the shaff, said diaphragms, shaft and
valve being vertically adjustable to simulta-
neously vary the space between the dia-
phragm and the walls of the receptacle, and
the size of the discharge-opening, substan-
tially as described.

3. In an apparatugs for classifying ore-pulp
the combination of a V-shaped receptacle pro-
vided with a vertical shaftfercarrying means

, for agitating and elevating a portion of the
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contents of the receptacle, and a seat for
the lower end of said shaft consisting of a
plug having a valve-opening adapted to be
opened by the elevation of the plug,and means
for elevating the plug, substantially as de-
seribed.

4. In an apparatus for classifying ore-pulp
the combination with the V-shaped recepta-
cle and vertical shaft of a seat for the lower
end of the shaft, said seat being in the form
of a plug, filling the lower end of the recep-
tacle, said plug provided with a rim on its
upperend and a longitudinal recessin itsside,
said recess being larger at the lower end than
at the upper end, substantially as described.

-5. An apparatus for classifying ore-pulp,
consisting of V-shaped receptacles into which
the pulp is introduced successively, each re-
ceptacle being provided with a vertical shaft
rotating at a speed different from that of the
other shafts and carrying diaphragms pro-
vided with blades, and means for adjusting
said shaft vertically to vary the space be-
tween the walls of the receptacle, and the
diaphragms, substantially as deseribed.

6. An apparatus for classifying -ore-pulp,

consisting of a series of V-shaped receptacles
graduated in size and each provided with a
valved diseharge-opening at or near its bot-
tom, the smallest receptacle receiving the

supply for the series through which the oré

is passed, an adjustable shaft in each re-
ceptacle carrying mechanism for agitating;
mears for varying the space between the dia-
phragms and walls of the redeptacles, and
means for giving the shaft of each receptacle
a different speed from that of the receptacle
next adjacent, substantially as deseribed.

7. In an apparatus for classifying ore-pulp,

the combination of an elevator for elevating

the pulp, a conduit leading therefrom to the
first of a series of V-shaped separating-recep-
tacles each of said receptacles containing a
vertically-adjustable shaft earrying revolv-
ing diaphragms for agitating and elevating
the lighter particles of the receptacle, and
each provided with a valved discharge-open-
ing at or near its bottom, a conduit leading
from the lower end of each receptacle to one
of a series of concentrators, and a conduit
leading from the upper end of each recep-
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tacle to the receptacle next adjacent, sub-

stantially as described.

8. In an apparatus for classifying ore-pulp, 7

the combination with a V-shaped receptacle
provided with a discharge-opening at or near
its bottom, of a vertical shaft extending into
the receptacle, one or more horizontal dia-
phragms mounted on the shatt, each of said
diaphragms being provided with a down-
wardly-projecting wing and an opening above
each wing, said wings being out of radial
alinement, substantially as deseribed.

9. In an apparatus for classifying ore-pulp,
the combination with a series of receptacles
suitably connected together, a bucket eleva-
tor and a chute leading from the upper end
of said elevator and discharging into one of
said receptacles, of a fluid-nozzle located at
the head of said chute and directing a stream
of fluid into each bucket of the elevator asit
passes the chute, substantially as described.

10. Inanapparatusfor classifying ore-pulp,
the combination with a series of receptacles
into which the ore is successively introduced,
of a bucket elevator, a chute leading from
the upper end of said elevator and discharg-
ing into one of the said receptacles, and a
fluid-nozzle adapted to discharge a stream of
water upward and into each bucket as it
passes the chute and discharges its contents
therein, substantially as described. .

JOHN 8. LODER.

Witnesses:

Topb MASON,
O. R. BARNETT.
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