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UNITED STATES PATENT OFFICE. 
REN É EMILE TROTTIER, OF HUSSEIN-DEY, AL GER.I.A. 
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Application fled April 18, 1907. Serial No. 368,993, 

To all phom it may concern: Beit known that I, RENÉ EMILE TROTTIER, 
citizen of the Republic, of France, and resi dent of Hussein-Dey, Algeria, engineer, have 
invented new and useful Improvements in 
&E for Classifying Solid Materials, of 
W which the following is a specification. 
This invention relates to improvements in 

apparatus for classifying solid matters by equivalence, and by specific gravity inwater 
or air in 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 explain what is here connoted by the word equivalence, it may be said that 
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two bodies are equivalent when notwith 
standing that they are of different specific 
gravity, their linear dimensions and their 
resistance to the medium in which they de 
scend are such that both bodies arrive at the 
same moment at a given 
scent; in other words, the bodies are equiva 
lent when the resistance of the medium to 
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 present to the action of the 
medium the same resistance although their 
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 

oint of their de 

ling subdivider situated above the top clas 

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 a distributer 
situated at the upper part, while a distribut 
sifying element serves to spread this ore 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 mode of classifica 
tion. Fig. 4 is a detail view illustrating the 
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arrangement for removing the classified 
matter, which consists of an air-tight box 
acting as an automatic emptying device. 
Figs. 5 and 6 are respectively detail views 
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 classifica tion is effected by air. Fig. 8 is an enlarged 

Thus two bodies. 

is by separating more sharply, the classifica- O tion, by equivalence from the classification its axis and partially immersed its the classi 
by density, and by rendering more uniform 
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-fight boxes for 
discharging the classified mirerais, and to 
the method of oscillating the column of 
water of the apparatus in cases of treatment 
of fine and aki hesive materials. 
The classifying tuie is composed of an 

upper portion free from any internal organ, designed to effect a preliminary separation 
of the bodies by equivalence by the action of 
their own descent, and if a series of super 
imposed identical classifying eleine is 'on 
prising p which serve to regiate the 
(::) irse () 

to the level b. troduced into this drum througi: an axially 

view in transverse section through the dis 
tributing subdivider. Fig. 9 is a face view 
of the same. Fig. 10 is an enlarged face view 
of the riffled separator and throtting flap, 
and Fig. 11 is a longitudinal section of the 
same from front to back. . ... . . . . ; 
The distributer consists of a drum shaped 

like a truncated cone a of wire gauze.or per 
forated metal rotating at uniform speed on 
fying current, in this case a water current, up The ore to be ciassified is in 

situated gutter c. Around the driima and fixed thereto is a jacket d having at equai 
distances from each other openin 
distributer is for the purpose of dividing up 
and diluting the ore to be classified. It dis 
charges into the aparatus at regular inter 
vais of tin(, longer or siloiter according to 
the speed with which the jacket, d rotates, 
inct accoicing to the nitier ) things & 
which ai'i it covered, ( ; lities (; fore sub 
stantially initor in . . . . . . . 
The classifying {, }); is prefera, by 'e:ti 

the classifying current, in order to linear in cross sectic); its willii is a fictii 
55 cause it to produce a determined deviation of the size of the re it der treatment, and its 

upon each of the species of the bodies to lie length in scetion is a function of the power or 
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e which 
may be closed by sliding shutters f. This 
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outnut of the apparatus. \ This t, which depends closely upon the two dimensions 
aforesaid, is pr 
att 

portionate to the degree of 
cation by equivalence which is to be 
ed. The tube consists of identical 

classifying elements g, and of an extension h 

clas 

arranged above the top classifying element. 
Theore charged by the distributer, classifies 

10 
itself by equivalence in this extension, and 
all its constituents thus arrive successively 
and in their order at the classifying elements 
in such a manner as to enable these to work 
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to the best advantage. 
Above the upper element g is a distribut 

ing subdivider consisting of an inclined table provided with points i arranged quincunxis 
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 i are more or less 
spaced E. W The classifying elements g which are 
superposed in sufficient number according to 
the result to be obtained and the number of 
species to be separated, have at each end a 
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ange whereby they can be connected to 
gether or with the RE extension. Their 
internal surfaces are faced and one of them 
carries a shoek 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 in hinged on an axis in and capable 

40 

of being turned on the latter from without 
the apparatus so as to change its inclination. 
This flap may have ribs or rifles normal to 
the direction of the axis in and the deeper the 
coarser the ore under treatment. The shoe k and the flap m are for the purpose of 
throttling more or less the SE; current 
so as to accentuate or diminish the deviation 
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which this current produces on the course of 
the substances classified which are descend 

in the tube at a certain velocity, 
The bent plates o guide the ore which 

passes each element and at the same time di 
rect the course of the classifying current. 
Wahesp prevent, when the operation is nor 

4. 

mal, this current from diverting the ore along 

55 
these plates and compel it to assume a proper 
direction. The vanes can be turned on an axis g and are independent of each other in 
the different elements. The vertical portion of the directing plates o may be provided at 
all events in the upper elements, in this case. 
only the first, with horizontal Ein r arranged 

60 qi he ving t quincunxially and e function of ttering the or 

dieated 

helement has a chute effecte 
. . the practically without any resistin 

then simply diverted more or less from their 
original direction, but are not carried along. 
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classifying element has a chute s" for the di. - 
charge of the pure material. This bottom 
element is also connected with the admission 
pipet for the air or the water under pressure 
which is to constitute the classifying current 
and escapes by the top chutes' at the level 
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 it to which 
the pressure of a column of water in the ap 
RE is communicated through a tube a. 

hen the weight of the material collected in 
the box v. exceeds the pressure of the column 
of water in the apparatus, the bellows u" col 
lapses, and the material escapes laterally 
from the bottom of the box. When the lat 
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 
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may be provided, with an air-fock chamber 
to allow of the material being removed with 
out discharging the column of water in the apparatus, 
The apparatus operates as follows:-As suming for example, that the apparatus is 

being worked with water and by an ascend 
ing current, the valve which closes the pipet 
is first opened, and as soon as water flows 
through the chute s' the distributer is start 
ed. The ore then falls through the openings 
e in uniform sheets into the extension h, be 
ing here 
lence. The varioufs constituents thus arrive 
already separated on the table i where the 

Reilly, classified by equiva 
l 
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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 k and of the flap in, the uniform 
sheet y (Fig. 3) is laterally diverted and 
forms a curvilinear sheafy having the point 

it of the shoek for its summit; and accordingly 
as the distance between the shoe and the 
flap n is reduced or increased, the sheaf 
thus formed is increased or diminished. 
The Ei of the classifying current is in 
seen that by modifying the form of the sheaf 
one can arrestat, or allow to pass each ele 
ment, the desired Substance or substances with absolute precision, the separation being 
effected in the current itself, and therefore 

. . . . . . . . . . ing friction, ormal operation, the substances are: 

illis 

20 
y the arrows in Fig. 3, and it will be 
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by the current, so that, the maximum o 
sensitiveness is obtained. 
one throttles more and more the current by bringing together the shoe and the flap, at 
last, working by derivation is attaiei. ii. 
is evident, that wien operating with this 
high degree of throtting, the 3-araigs can oily workinperfectly. Neverthiassinay 
be useful to adopt, his raxis i &se of 
very coarse ores wiich is not end then 
selves to sensitive ciassification. 
case the vanes p may siso be gorapletely 
open so as to inerease the scien Gi the .iassi. 
fying current. The same ggers: 
peated successively in the sa'ya - 
and the classification is Ecce:it: tieri is pro 
portion as the descent proceeds, as the sub 
stances are presented to the action of the 
classifying current in a condition more and 
more spaced apart, The vanes play be 
adjusted differently in the severai elements 
so as to control the operation in each ele 
nent to accord with the quantity of matter 
which the latter receives. Suitaixie Scales on 
the outside of the apparatus indicate the 
proper position for the wanes p, this flaps in 
and the shoes k for producing any desired re 
sult. 

the separation of comple: ores is to be si 
fected, the useless materials are first dis 3, 

charged in their order by the upper ciutes 
then the deaser metallic constituents 
their order oy the lower chutes. Thus the 
whole of the classification occurs in the water 
which flows to the upper leye ), and no sec 
oridary current should be produced by the 
discharge chlites titless large quitities of 
water are used, and that it is desired to in 
crease, the force of the current. ii. he laster 
case elevators having ordinary buckets inay 

- ie sistituted for elevators having herfo 
tated buckets, Sii)ce the clevs) tyrs have the 
sane speed and different leagths, there is 
thus obtained a progressive current in front 
of the different shoes k, that is to say at each 
eleinent the current is increased by the quan 
tity of water raised by the slevators of the 
eleinents above it. in this islanner the dis 
charge of the materials by t i? citates is facili 
tated and the elevatirs are always kept 
clean. is a y case, the derive currents 
sight, Inc.' or to it it is the nail, seat line 
|anage the cissification. Sines the rin 
civic of ti{ }}}}arai. is is to pr:tilice devia 
tion, that, is to say since it nor it working 
thei'e is inci, it its any carrying if the inate. 
fii is : y : he ciassify its 'irrent, it is {i} yies 
at the ('is' reit, itay it either ascending 13' 
('seer insi as it's reti, 4} suit, each ("aise. 
i} {{c. reside it (if viry is ::iii aliasi's: 

late firi is, sin: it is ksia is is facilitat it 
{ } { les' ent 
(v (; it (): \'vry sini. 2). 

it (, at ai’at is, i. 

arted its witle coli: it if living water, 
it kic : 

Nevertheless, if: 

in this 
obvious modification of 

iratory 

i 

fine divided substances, when th 

oscillation of the apparatus. 

adjustable intervais, a tubular element fre 

3. 

this vibration being insufficient to disar 
range the classification. 

Figs. 5 and 6 illustrate two advantageous 
arrangements for producing this vibration. 
in Fig. 5 one of the was a the bottom ele 

irst this wall is inherit 7 is pierforated, and sig 
fixed a flexible diaphragtag 
outwards by the pressure o 
water in the apparatus, and t: 
a rod carrying a foier which 
tion of the arms of the rot, 

4. this 
shown in Fig. 6, in the substitut. 
text g of a large section, for iisa iii. 
the 3isi pisto working in a jai,8. 
by gi: eccentric 2'. In the cisa 
tus is operated by air, the whole tube 
suspended from an oscillatory cones: 
t2 (Fig. 7), and he discharge cities: 
may be sufficiently flexible to allow o 
The apparatus as a perfect sensitive:s: 

hitherto unknown in apparatus of this kini. 
in fact the substances to be classified, -e- 
dowed with a preliminary known speed for 
each, may be diverted from the vertical to s. 
precise exte: it depending exactly on the wii 
of the operator, aid may be discharged with 

95. gut, airy, other intervention of the classifying 
current. Its efficiency is very high due to 
the very snai 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 assolite 100 
precisions. - 
is wing thus described the nature of Egy 

said invention and the best means ii.ac.' of 
carrying the same into practical effect, . 
cialii -- . . . . . . . to 5 

. Apparatus for cassifying soliti in at 
rials by equivalence and by density, 
Rising a visitical tube, means for pas 
classifying surrent therethrough a dis 
ter for delivering the materials into 
tube in we defined charges at regisla 
fron any internal organ, located below said 
distributer and in which the materials deliv 
grex by the latter are classified preliminarily 115 
by estivalence, means for defecting more or 
Jess at{rally the various species of the bodies 
to be classified and thereby separate them. 
ty tiersity acre and more completely as... . 
iiicy tiesced, stiparis gr discharging ind 29. 
receiving the classified substances. . . . 

2. An apparat is for classifying solid ma 
terisis isy equivalence aid by density, som. 
prising a vertical tibe, neals for passing a . 
classifying irreist, therethrougi, a distria 25 
tes for deiivering the maierisis ato said 
taibi, a tuitiisr eleitent free from any inter 
Jha (3rgin for ciassifying the meterials by 
{q ::ivalance, a series of sterposed classifying 
elements for classifying by density, each of is 0. 
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said elements comprising a vertically mov 
able regulating shoe and an adjustable sepa 
rating plate or flap located below and ar 
ranged to work in conjunction with the shoe 
to regulate the force and direction of the 
classifying current, a flap for regulating the 
output, and means for securing the proper 
direction of the classifying current, and parts 
for receiving and discharging the classified 
materials. r. 
3. A classifying apparatus comprising a 

vertical Eule, means for causing a classifying 
current to pass there through, a distributer 
located at the upper part of the tube, and consisting of a 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 
lar element free from any internal organ, for classifying by equivalence, a distributing 
divitier serving to regulate the descending 
sheets of ore, and consisting of an inclined 
table turnished with pins, means 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 apparatus comprising a 
vertical tube, means for causing a current of 
water to fow therethrough in a suitable 
tirection, a distributer for delivering the 
in laterials, to be classified into the tribe, 
tubular eleiteit free from any internal organ, 

ying the materials by equivalence, 
a distributing-divider at the base of said ele 
inent, a series of superposed classifying ele 
ments for classifying by density located be 
tow the tubular element for classifying by 
equivalence, chates leadings from the said 
superposed density classifying elements, 
fluid-fight boxes arranged to receive the ma 
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terial from the chutes and yielding coul 
terbalanced bottoms for said, boxes. 

5. A classifying apparatus ES a. 4 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- 50. 
ter, a distributing divider at the base of said. 
tubular element a series of superposed den 
sity classifying elements, means for receiving 
and discharging the classified substances and means for imparting pulsations to the 55 
classifying currents independently of the 
vessel which contains the current for oscil lating the material passing through the 
Curret. 6. A classifying apparatus comprising a 60 
vertical tube, means 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 65 
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- 70 
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 75 
material during the classifying operation. 

"In testinhony, that I claim the foregoing as 
my invention, I have signed my name in 
presence of two witnesses, this April third 
1907. - 

RENE EMILE TROTTIER, 
Witnesses: - ". - 

LÉON BRANDSTETTER, 
CHARLES GIRY. 

  

  

  

    

  


