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To all whom it may concern:
Be it known that I, Renf EMire TROTTIER,

citizen of the Republic of France, and resi--

dent of Hussein-Dey, Algeria, engineer, have
invented new and useful Improvements in
Apparatus for Classifying Solid Materials, of
which the following is a specification. -

This invention relates to improvements in
apparatus for classifying solid matters by
equivalence gnd by specific gravity in‘water
or air i movement, by utilizing the velocity
acquired by the bodies in falling and by de-
flecting them laterally by means of the classi-
fying current, but without carrying the sepa-
rated bodies along by said current.

In order to exp%ain what is here connoted

' by the word equivalence, it ma be said that
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two bodies are eguivalent when notwith-
standing that they are of different specific
gravity, their linear dimensions and their
Cesistance to the medium in which they de-
scend are such that both bodies arrive atthe
same moment at a given
scent; in other words, the
lent when the resistance of the
the descent of one compensates for the dif-
ference between the specific gravity of this
one and that of the other.
descending in the same medium may be
equivalent if they preseat to the action of the
medium the same resistance sithough thei
volume may be very different. :
The object of the present improvements is
to facilitate the ciassification and to increase
the accuracy. and sensitiveness of the appara-

odies are equiva-

us by separating mors, sharply. the classifica-

"

tion by equivalence from the classification
by density, and by
the feeding and distributing of the ore in'the
apparatus. They also relate to several de-
tails having reference more, particularly to
the use of automatic fluid-tight boxes for
discharging the classified minerals, and to
the method of oscillating the column of
water of the apparatus invases of treatment
of fine and adhesive materials.

The classifying tube is composed. of an
upyfr portion iree frqmm any internal organ,
designed to effect 2 preliminary seps ration

of the bodies by equivaience by the action of

their own descent, and of a sories of - super-
imposed identical clagsifying elements com-
prising parts which serve to’ regufate the
course of the classifying current in order to
cause it to produce a determined deoviation
upon each of the spevies of the hadies to be

rendering more uniform:

i{))oint of their de-

medium to.

Thus two bodies.

v

“aeting as an automatic em

view in transverss section

‘may be closed by sliding shutters .

Hinearin o

classified, and thus to separate them accord-
ing to their densities. In this arrangement,
the ore is charged into the-tube at regular
and” adjustable intervals by 2 distributer
situated at the upper part, while & distribut-
ing subdivider situated
sifying element serves to spread this ove in
uniform sheets and to distribute.in a suit-

able manner the constituent bodies in these

sheets. : _
In the accompanying drawings Figure 1 is

a diagrammatic vertical section of a classify-
ing ‘apparatus according to the invention.
Fig. 2 is a horizontal section on the line A—B
of Fig. 1. Fig.3 is a part vertical section
of the tube illustrating the modg of classifica-
tion. Fig, 4 is a detail view illustrating the
arrangement for removing the ‘classified
matter, which consists of an air-tight bex
tying * device.
Figs. 5 and 6 are res ectively detail viewd
illustrating two modifications of the device
for producing oscillation of the -column of
water when finely divided and adhesive ma-
terials are being treated. Fig. 7 is a modi-
fication of the apparatus when the clagsifica-
tion is effected by air. - Tfig. 8 is an enla,rged
, ' through the dis-
tributing subdivider. TFig. 9 is a face view
of the same. Fig. 10isan enlarged face view
of the riffled separator and throtiling flap,
and Fig. 11 is a longitudinal soction of the

“same from front to back.

The distributer consists of a drum shaped
like o truncated cone a of wire gauze.or per-
forated

The ore to be classified is in-
troduced into this drum through an ‘axielly
situated gutter ¢ Around the drm @ and
fixed théreto is a jacket d having 2t eqizal
distances from each other openings e which
This
disiributer is for the purpose ef dividing up
and diluting the ore to be clagsified. “Ib-dis-
charges into the apparatus aé regular inter-
vals of time, longer or shorter according to
the speed with which the jacket . Folales,
andd necotding to the mimber ol openings ¢
which. ard fncovered (uantities oftore sub-
stantiallynnilorm. o SR
CMPhe cassifying subs i preferably regti-

i seetion; its widiivisa tunction

of the size of the ore ander-treatment, wiud it
length in seetion ig w function of-the power ot

above the top clas-
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metal rotating at uniform speed on'
‘its axis-and partially immersed izi‘the classi-
fying current, in this case 8 water ¢urrent, up
‘to the level b. i
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_depepds closely upen the‘tw
. aforesaid, is proportionate-to

Y

out;\l‘;to‘f t,}\x_e‘app\g,ratus. \Its \geig. 15, which

y dimensions
the degree of
classffication by equivalence which is to be
attaiped.” The tt?be consists of identical
classifying elements ¢, and of an extension &

- arranged aboye the top classifying element.
- The ore charged by the distributer, classifies
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itself by equivalence in this extension, and
all'its constituents thus. arrive successively

“-and in their order at the classifying elements
“in sych a manner as to enable these to work

to the Dest advantage. Lo .
Above the upper element ¢'is a distribut-
ing subdivider consisting of an inclined table

-4 provided with points 7 arranged quincunxi-

ally. This subdivider serves to equalize and

to spread the sheet of ore discharged by the |
distributer, and to'form it into a layer of |
-completely uniform thickness, presenting al-

ways the same resistance to the action of the
classifying current. According to the size of
the ore ‘treated the pins j are more or less
spaced apart. - oo ‘

-The classifying elements ¢ which are
superposed in sufficient number according to
the result to be obtained and the number of

- species t0 be separated, have at each end a
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ange wherehy they can be connected ‘to-
gether or with the ugper extension. Their
mternal surfaces are faced and one of them
carries a shoe k acting as a controlling device
and vertically ‘movable within the tube.
This shoe can be fixed at any desired position
by an appropriate device. Each element

" has a flap m hinged on an axis 7 and capable

40

., throttling more or less the classif

45

_of being turned on. the latter from without

the apparatus so as to change its inclination.
This flap may have ribs or Tifles normal to
the direction of the axis # and the deeper the
coarser the ore under treatment.  The shoe
k and the flap m are for the purpose of
ing current
80 a8 to accentuate or diminish the deviation
which. this current. produces on the course of

- the substances classified which are descend-

w0

mgrm the tube at & certain velocity.

'The bent plates o guide the ore which
passes éach element and at the same time di-
rect the course of the classifying current.
Vanes p prevent, when the operation is nor-

.,

- mal, this current from diverting the ore along

55

the diffe )
- of the directing plates

80"

these plates and compel it to assume a proper
direction.  The vanes can be turned on an
axis ¢ and are independent of each other in
ferent elements. ' The vertical portion
o.ma¥y be provided at
all events in the upper-elements, in this case
only the first, with horizontal pins r arranged
quincunxially - and - havin t}}i)e funetion’ of

h which the valueldss

re; dischiarged, an

suming

ch element has a chute
assified material to ‘the
7. The top extension & also |

488,767

classifying element has a.chute s* for the a..-
charge of the pure material. This®bottom
element is also connected with the admission
pipe ¢ for the air or the water under pressure

‘which is to constitute the classifying current

and escapes by the top chute s’ at the lavel
b. The materials discharged through the
chutes s and s* are in the example shown re-
ceived in elevators u which bring them up to

.the top level above the water.
Instead of elevators there may be used.

simple boxes tightly closed and having an
automatic discharge or not. Fig. 4 shows

an example of this arrangement. " The chute:

s delivers into a bottomless box » slightly
conical and resting on a bellows w to which
the pressure of a column of water in the ap-

aratus is communicated through a tube z.

'lien. the weight of the material collected in
the box ¢-exceeds the pressure of the column
of water'in the apparatus; the bellows w col-

lapses,. and the material escapes laterally

from the bottom of the box. When the laf-
ter has been unloaded the bellows expands
again and closes the bottom of the box.” The
discharge is thus automatic. If a tight box
without an automatic discharge is used, it
may be provideds with an air-lock chamber
to allow of the material being removed with-

out discharging tl}e column of water in the

apparatus, - - , ‘ -
The apparatus operates as follows:—As-
For example that the apparatus is

being worked with water and by an ascend-
ing ecurrent, the valve which closes the pipe ¢
is first opened, and as soon as watér flows
through the chute s’ the distributer is start-
ed. The ore then falls through the openings
¢'in uniform sheets into the extensitn 2 be-

ing here {)reliminarilyj classified by equniva-’
16 variods constituents thus arrive

lence. + T
already separated on the table ¢ where the
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descending sheet is spread and equalized be- -

fore it enters into the classifying elements.
There, under the. influence of their. speed,
and under the action of'the classifying cur-

rent controlled by the respective positions-
‘of the shoe & and of the flap m, the uniform

sheet ' (Fig. 3) is laterally diverted and
forms a curvilinear sheaf 4’ having the point

L of thie shoe k for its sumiit; and accordingly
as the distdance between the shoe and the

flap m is reduced or increased; the sheaf
thus “formed ' is ‘increased or diminished.

The progress of the classifying current is in- 1
.dieated by the arrows in Fig. 3, and it will be

seen that by modifying the form of the sheaf
one can ‘arrest-at, or allow {6 pass esch ele-
ment;.the desired substance or substences
with absolute preeision, the separation being
effected in the current itself, and.therefore
practically without. any resisting friction,
- In normal gperstion, the substances as
then simply diverted more or less from their

original di:eqtion, but are not carried along 1a¢
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by the current, So that fhe maximum of
gensitiveness is obtained.
one throttles more and more the current by
bringing together the shoe and the flap, at

3 s

last, working by derivation is atiained.  I%

is evident that when opersting with ihis
high degree of throttiing, the apparatus can.

015.37 work tmperfectly.  Neve
be useful to rdopb this mods in t
very coarse oves which dé nob iend them-
selves to sensitive clussifleation.  In this
case the vaneés p msy siso be sompletel
open so as o ingresse $nes
fying cdurrent: “The sams
peated sucesssively i th
and whe classification is mccentunted in p
portion as the descent proceeds, ss the snb-
stances are presented to the action of ths
classifying: current in a condition more and
more spaced apart, The vanes p may be
adjusted diﬂ“erentl‘y in the several elemenits
so as to control the operation in’ eash-ele-
ment, t6 accord with the quantity of matter
which the latter receives. Suitable scales on
" the outside of the appsratus indicate the
proper position for the vanes p, the flaps
and the shaes k for producing any desived re-
sult. - - -
The apparatus is sc adjusted that whei
the separation of complex ores is to be ef-
fected, the useless materials are firat dis
charged in their order by the upper cfiutes
then the denser metallie constituents alse i
their order by the lower chutes. Thus th
whols of the classification occeurs in the water
which flows to the upper level b, and no sec-
ondary current should be produced by th
discharge chutes unless large quantities of

p
y
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)
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wator sre used, and thas it 18 desived to in-.

£ in the latber
-ease olevators having ordinary buckets may
be substituted for elevators having perfo-
vated buckets.  Since the elevaiors have the
. same speed and different lengths, there is
thus obtained a progressive eurrent in froni
of the different shoes k, that is to say at each
element the current is increased by the quans
tity of water raised by the slevators of the
slements above i, In this manner the dis-
charge of the materinls by the chutoes s faeilis
tated and the elevators are ;
clean. I any ease the derived currents
ought- never to injure the main current and
damage the chusifiention.
ciple of the apparatus s to produce devie-
tion, that is tosay since in nornal working
there is not to e any earrying of the mate-
inis by the elassifyving carrend, it s obvioos
had the current toay be either ascending or
fosconding as desived, to suit ench rase,

Tn the (restment of very fine and adbesive
materinis, when s desivable to factls
the descent i the apparalus, o vibrato
movément of very smadl amplitade is

varted fo the whole ealumn of moving waler,

r
'
{

Nevertheless, if:

obvicus

 finely divided substances, when $k

oscillation of the apparatus.”

tube in well defined char

\ J
Kept

Sinve the prin-

a8

this vibration being inaufficient to disar-
range the classification, : : %
Figs. 5 and 6 illustrate two sdvaniageous -
arrangements for producing this vibration.
Tn Fig. & one of the walls ¢f the bottom ele-
ment g is perforated, and againstthi
fixed a floxible diaphragre ¢ whis
outwarda by the pressurs <
waber in the apparatus, and ¥
a rod oarTying & roller whick
tion of the arms of the rot
modification of 4l
shown in Fig. 8, in the substif
*of a large section, for §

o

the s2id piston working in o
by ccentric 2/, In the case ¢

{95 is operated by air, the whole tube =
suspended . from an oscillatory conps
rod 22 (Fig: 7), and the discharge chus
may be-sufficlently fexible to allow

The apparatus has a perfect sensitiver
hitherto unknown in apparatus of this kinu. .
In fact the substances to be elassified, -en- o
dowed with a preliminary known speed for
eack, may be diverted from the vertical to &.
precise extent depending exactly on the will
of the operstor, and may be discharged with-
sut any other intervention of the classifying 95

 current. .Iis efficiency is very high due to

the very small loss of useful material and be-- -
cause it requires only a very low consump-
tion of power and water. for a very large out-" -
put, and works with- practically absoliite 100
precision. o e E
Having thus described the natore of my
said invention and the besi meéans TEnow of.
cavrying the same inte practical effect, T .
stedm : : 108

o

pparatus for classifying solid ma

A

rizls by equivsience and by density, 20T
prising a vegtieal tube,.means for passing &

classifying current therethrough, a distribu:".
ter for delivering the . materials dnte smd
g st regulit.and.
adjustable intervals, a tubular element - fre
from any internal organ, located helow said
distributer and in which the materinls deliv-
ered by the latter are classified preliminarily
squivalence, means for deflecting more or -
sterally the various species of the bedies

to be classified and thereby separate them
itv mmore and more completely me
weertd, and parts for discharging &nd. 126
reiving the classified substances. st
2. An apparatus for classifyitg solid ma
inls by equivalence and by density; coms |
;& vertival tube, menus for paesing &/ -
ving durrent therethrongh, o distribu- 128
tey fovr d ng the wmatertsls ioto #sid
tube, o tubular element froe from any inter-

nal orgen for classifying the materials by
equivalence, & series of superposed elassiiying

T
i

cloments fov classifying. by  density, each of 130
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mic’ﬁ.‘ﬂlmn’mn‘t&f comprising a vertically mov-
able regulating shoe and an adjustable sepa-

“rating plate or Hap located below and ar-

ranged to work in conjunction with the shoe
to tegulate the force and direction of the
classilying current, a flap for regulating the
putput, and mesns for securing the proper

“direction of the classifying current, and parts

for receiving and discharging the classified
materials. ‘

3. A classifying apparatus comprising a
vertieal tube, means for causing a classifying
current to pass therethrough, a distributer
located at the upper part of the tube and
consisting. of 2 rotating perforated drum
surrounded by a casing fixed to said drum
and formed with longitudinal apertures
through which the ore to be classified falls in
sheets at more or less close intervals, a tubu-
iar element free from any internal organ, for
classifying by equivalence, a distributing-

“divider serving to regulate the descending

sheets of ore, and consisting of,an inclined
table furnished with pins, meaus for deflect-
ing the ore laterally under the two-fold ac-
tion of the classifying current and of their
own velocity, and parts for discharging and
receiving the classified materials ‘

4. A Classifying spparatus comprising a
vertical tube; means Tor cansing a current of
water to {low therethrough in a suitable
divection, a distributer for delivering the
materials to be ol iad into the tlﬁ)e, a
tubular elenent free from any internal organ,
for classifying the materials by equivalence,
a distributing-divider at the base of said ele-
ment, a series of superposed classifying ele-
ments for ciassifying by density located be-
tow the tubular élement for classifying by
syuivalence, chutes leading from the said

“superposed -density classifying elements,

fluid-tight boxes grranged to receive the ma-

888,767

s

terial from the chutes and yieldihg couu-

terbalanced bottoms for said boxes.

5. A classifying apparatus comprising &
vertical tube, means for causing a classifying
current to flow therethrough, a distributer
for delivering the material into the tube, a
tubular element free from any internal organ,
for receiving the material from the distribu-

“ter, & distributing divider at the base of said .

tubular element, a series of superposed den-

sity elassifying elements, means for receiving

"1907.

and discharging the classified substances
and means for imparting pulsations to the
classifying currents independently of the
vessel which contains the current for oscil-
lating the material passing through the
current. ‘ o

6. A classifying apparatus comprising a
vertical tube, ineans for causing a current of
water to flow therethrough, a distributer for

delivering the material to be classified into "

the tube, a tubular element free from any in-
ternal organ, for receiving the material from
the distributer, a distributing divider at the
base of said tubular element, a series of
superposed density classifying elements,
means for discharging and receiving the
classified material and a movable surface ar-
ranged to press laterally on the column of
water below said superposed -density classi-
fying elements for the purpose of imparting
pulsations of small amplitude to the column
of water and thereby gently oscillate the
material during the classifying operation.
In testimony, that I claim the foregoing as
my invention, 1 have signed my name in
presence of two witnesses, this April third -

RENE EMILE TROTTIER,

‘Witnesses: : : :
LiftoN BrANDSTETITER,
CuarrLES GIRY. '
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