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7'? #7 it hon, it may concern; 
Beit known that I, REN5 EMILE TROTTIER, 
citizen of the Republic of Frn 

resident of 84 Rue de la République. Puteaux, 
5 Seine, in the Republic of France, have in 
vanted a new and useful Apparatus for the 
Classifying and Separation of Solid Bodies 
by Combined Action of Orientation, Devia 
tion, and Derivation, (for which I have 

10 filed application in France Feb. 29, 1916.) 
of which the following is a specification. 
This invention consists in an improved 

apparatus for the classifying and separa 
tion of solid bodies, according to which the 
particles to be separated are first classified 
simultaneously by equivalence and according 
to their shape, then submitted to the action 
of appropriate separating currents, defe 
mining successively the deviation and the 
regression or derivation of the particles ac 
cording to their equivalence and their shape. 

This improved apparatus, utilizing simil 
taneously the difference of the form of the 
grains and their equivalence, permits the 
separation of substances of the same den 
sity and the same equivalence, but of differ 
ent nature and form, and consequently a 
classification giving results superior to those 
obtained by apparatus hitherto used and 
dealing with the same substanc 
fected. . . . . 
To render the following description clear, 

it may be here stated that two bodies are 
termed “equivalent” when they sink in water 
at the same rate. By the term “deviation' is 
meant the action produced in a body falling 
in a fluid and resisting medium by an inci 
dental force whose direction makes any an 
gle with the vertical, the vertical cornponent 

40 of this force being insufficient to reverse the 
direction of movement of the falling body 
and, consequently, smaller than that necess 
Sary to counterbalance the weight of the 
body, deduction being made for the volume 
of water displaced. Finally, by the term 
“derivation” is meant the action produced 
under the above indicated conditions by an 
incidental force in a direction opposed to the 
vertical or making with the latter an angle 
less than 90°, the vertical component of this 
force being sufficient to reverse the direction 
of movement of the falling body, and con 
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f is are i i.e. file; with 
'i Yiter, two grains of equal voline aid 

density but of very different form, for ex 
in ple, one spherical and the other flat,th 
Sheiliga grain falls vertically in a straig 
lie, while the fiat grain follows a crooked 
itle, {}}" in other words tacks about or oscil 
lies, and it does not reach the bottom of 
the vessel tii after the spherical grain. On 
repeating this experiment after putting the 
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will be found that the spherical grain, on 
the contrally, will reach the bottom of the 

sel after the flat grain if the plane of the 70 
gi'aiest ol' effective section of the latter is 
Slbstantially vertica. This is because the 

'ain 
is maintained constant, by reason of the ef w 

fective section of such a grain remaining 75 
invariable: while the flat grain is immedi 
ately orientated or turned by the current in 
: Inannei to present to the current the sec 
tion of least resistance. The flat grain fails 
more slowly the nearer the position of its 80 
plane of greatest section approaches the hori 
Zontal plane. 
Thus, the speeds of descent of bodies in a 

fluid and resisting medium decrease as the 
ratio of their extreme dimensions, if the 85 
medium in which the fall occurs is at rest, 
and increase as this ratio and as the 'ate of 
flow of the medium. When the medium is in 
movement and 2s the plane of the largest 
section of the body approaches the vertica. 90 
isy interposing devices appropriate for de 
viation and derivation while these phenom 
ena are produced, it should be possible to ob 
tain an effective separation of the bodies ac 
cording to their forms and quite independ-95 
ently of their density. Such is the basis of 
the present invention. 

Figure 1 of the accompanying drawings is 
a diagrammatic view of the apparatus in 

100 
Figs. 2 and 3 are a vertical section and a 

plan showing the preferred construction of 
the apparatus. - ". . . 

Fig. 4 is a vertical section showing the 
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feeding of the apparatus by means of an 
oscillating separating device of the kind de 
scribed in the United States Patent No. 
1074301, dated September 30th 1913. 

In the several figures corresponding parts 
are denoted by similar numerals, The apparatus in Fig. 1 is composed of a 
vessel having two pai?allel vertical walls 1, 
a third wall 2 that is inclined and a fourth 
wall 3, which preferably is also slightly in 
clined or curved. At a suitable distance 
from this latter is arranged a partition 4 
in a manner to form a passage 5. On the in 
clined wall 2 is placed a plate 11 with a 
bent end, which extends to about the level 
of the lower end of the passage 5. At about 
that level commence two diverging emptying 
channels 7 and 8, and adjoining the latter is 
another channel 9. Opposite plate 11, a duct 
10 opens into the side wall of the vessel and 
conducts against the lower face of the plate 
11 water under pressure in a manner to set 
up an ascending current of water in passage 
5, while a slight descending current is set up 
in the vessel by means of an adduction of 
Water. The feeding in of the material to 
be classified is effected by means of a suit 
able distributer arranged at 12 above the 
level of the water and over the inclined Wall 
2. The compartment 6 is provided with an 
overflow 13 and the passage 5 is also fur 
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portion of wall 2 and the plate 11; the round 

of Water issuing from the side duct. 10, are 
immediately carried by the current into the 
passage 5 up to the level of the overflow, 4, 50 
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nished with an overflow weir 14. 
If, in apparatus thus arranged, substances 

which it is desired to separate be fed in at 
12, after water is allowed to enter at 10, the 
following will occur:- . . 
In descending in the comparatively mo 

tionless water in compartment, 6, the sub 
stances will become classified according to 
their equivalence and slide over the inclined 
grains advance in front of the flat grains 
since the latter fall slower and aire, more 
over, retarded by rubbing on plate 11. On 
arrival at the bottom of plate 11 the lightest 
grains, incapable of traversing the current 

while the heavier grains, capable of travers 
ing the current fall toward the orifice of the 
outlet 7. The round grains, too light to 
reach outlet 7 but too heavy to reach over flow 14 rise part way up the passage 5, then 
fall, sliding along wall 3 of the vessel and 
finally arrive at outlet 9, or they are thrown. 
directly into 8 by deviation. . . . 
As to the flat grains, which slide in rear 

of the round grains on the inclined surfaces 
2, 11, lying on their large face, they are pre 
sented flatwise to the ascending current, that 
is to say under conditions, most unfavorable 
for traversing it and, retained in this posi 
tion by the descending current in the vessel, 
they are diverted toward the passage 5; the 
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combined effect of the two currents is such 
as to turn them so that they present their 
smallest section to the flow of the water, and, 
consequently, fall, sliding along the outer 
wall 3 where the ascending current is slower 
than on the opposing wall 4, and finally 
arrive at outlet 9 where they are evacuated. 
Thus, the treated substances, be they very 

fine, granular or in fragments, are classified 
in four categories according to their foral 
and density, viz.:- 
At outlet 7, heavy products or of high 

density (non deviated); 
At outlet 8, products of medium density, 

or mixed (deviated); 
At outlet 9, flat products, of any density 

(orientated); 
At overflow 14, light products, or of low 

equivalence (derived). ... 
Moreover, if the substances are sedimen tary, the fine particles in suspension are 

evacuated by the overflow 13 in the con partment 6 of the vessel. 
It goes without saying that when there is 

no disadvantage in mixing several kinds of 
products, the outlet ducts 8 and 9 can be 
combined in one or both can be omitted. 
The apparatus above described is free 

from the faults found in the Spitz-Kasten 
apparatus generally used for classifying by 
equivalence substances too fine for their 
volumetric classification to be possible. 
In the improved system of classified sepa 

ration as it will be seen the particles, after 
submission to a classification by equivalence 
in still water, are subjected to a second classi 
fication, according to their form, in moving 
water, without any particle being able to 
remain is suspension at any moment. 
A more practical form of the apparatus 

for effecting the object of the invention is 
constructed, as shown in Figs. 2 and 3, in a 
manner to allow of its adjustment for ob 
taining the best results for a given substance 
and to adapt the apparatus to the classifica 
tion of different substances. . . . 

In the apparatus shown in Fig.2 an aux 
iliary partition 15 is added, and below it 
is a spindle 16 about which is adapted to 
turn a plate 17 connected by a hinge 18 to 
plate 4 to which is given the same curvature 
as the fixed wall 3 of the vessel; at the up 
per part of this plate 4 is articulated a bell 
crank lever 19 whose axis of rotation 20 is 
carried by the fixed walls of the vessel. By 
operating this lever the plate 4 can be 
brought nearer (as indicated in dotted lines 
in Fig. 2) or retracted farther from the wall 
of the vessel in order to increase or diminish 
at will the section of passage 5. This plate 
17 coupled by the bolts 21, as also lever 19 
coupled by bolts 33, slide in openings ar 
ranged in plate 4. This arrangement is for 
regulating the passage way between piece 
18 and piece 24, and consequently the speed 
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of the current descending in the vessel, with 
out interfering with the parallelism of walls 
4 and 5 for the ascending current. 
On plate 17 is articulated one end of a 

connecting rod 22, adjustable by means of 
the members 23, the other end of rod 22 
being attached to the flanged plate 11: plate 
11 is displaced at the same time as the mov 
able partition 4 and the position of its bent 
end is automatically adjusted by the same 
regulation as that for the section of pas 
Sage 5. 

Finally, a register 24 sliding on the wall 
of the outlet passage 7 and furnished with 
clamping screw's 25 permits the size of the 
entrance orifice of this passage, and the am 
plitude of the deviation, being regulated. 
A weighted shutter 26, movable on the 

knife edges 27 can under the action of the 
current of water entering at 10 turn aside 
in a manner to distribute it and to regul 
late it. 
The height of the overflow weir 14, at the 

upper part of the curved partition 3, is ad 
justed by means of the removable wooden 
frames 2S held between guides. The same 
arrangement is applied to the overflow gut 
tel. 13. - 

For feeding the apparatus shown, Figs. 
2 and 3, a vertical distributer with prongs 
12 arranged in the main compartment of the 
vessel is employed. For preference, the di 
luted substance is thrown intermittently, on 
to the distributer so that the flat grains are 
not submitted at the same time as the round 
grains to the action of the currents at the 
lower part of the inclined plate 11; this, 
however. is not indispensable. 

In Fig. 4 is an apparatus in which the 
distributer 12 is replaced by an oscillating 
device 29 of the kind described in the above 
cited patent which is adapted to cause a 
classification by volume and density, without 
the influence of equivalence, before the 
classification by equivalence which will be 
effected by derivation, which permits a com 
plete Washing operation giving the desired 
concentration and separation. It goes with 

it saying that for each substance which 
it may be desired to classify there should 
be employed a series of these combined appa 
ratus, with differently perforated screens 
constituting the oscillatory devices. - 

Grains larger than the screen perforation 
and of high equivalence going out at the 
head of the oscillating screen 29, fall into 
the conduit 30 situated in front of the ves. 
sel, to be treated in an oscillator having a screen with larger perforations. The lighter 
grains of Small equivalence, going out at 
the lower end, fall into 31 in the middle 
compartment of the vessel and are con 
stantly evacuated, for instance by means of 
an Archimedean screw 32, All the grains 
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passing through the meshes of the screela 
will be subjected to the action of the deriva 
tion currents in the manner described above. 

Having thus described my invention, what 
i claim as lew and desire to secure by Let 
ters Patent is:- 1. Apparatus of the character described 
comprising, a vessel, means for supplying a 
classifying medium to the upper part there 
of, means for depositing in the medium ma 
terial to be classified, a downwardly extend 
ing surface adapted to interrupt the down 
Ward movement of the material, a partition 
arranged adjacent the side of the vessel op 
posite said surface for forming a channel 
between said partition and said side of the 
vessel, a downwardly extending outlet from 
said vessel, a downwardly extending outlet 
from said channel, an outlet at the top of 
said channel, and means for supplying a 
classifying medium to the lower portion of 
the vessel to ascend in said channel, whereby 
the material is classified and different parts 
thereof ejected from said various outlets. 

2. Apparatus of the character described 
comprising, a vessel, means for Supplying a 
classifying medium to the upper part there 
of, means for intermittently depositing in 
the medium materials of different form to 
be classified, a downwardly extending Sur 
face adapted to interrupt the downward 
movement of the material, a partition ar 
ranged adjacent the side of the vessel oppo 
site said surface for forming a channelbe 
tween said partition and said side of the ves 
Sel, a downwardly extending outlet from 
said vessel, a downwardly extending outlet 
from said channel, an outlet at the top of 
said channel, and means for supplying a 
classifying medium to the lower portion of 
the vessel to ascend in said channel, where 
by the material is classified and different 
parts thereof ejected from said various out 
lets. 

3. Apparatus of the character described 
comprising, a vessel, means for supplying a 
classifying medium to the upper part there 
of, means for depositing in the medium ma 
terial to be classified, a downwardly extend 
ing surface adapted to interrupt the down 
Ward movement of the material, an auxiliary 
partition located in the vessel and fitted to 
direct the material toward said surface, a main partition arranged adjacent the side 
of the vessel opposite said surface for form 
ing a channel between said partition and 
said side of the vessel, a downwardly extend 
ing outlet from said vessel, a downwardly 
extending outlet from said channel, an out 
let at the top of said channel, means for sup 
plying a classifying medium to the lower 
portion of the vessel to ascend in said chan 
nel, and means for varying the distance be 
tween said surface and said auxiliary parti 
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tion and between said main partition and the 
adjacent side of said vessel, whereby the ma 
terial is classified and different parts there 
of ejected from said various outlets. 

4. Apparatus of the character described 
comprising, a vessel, means for supplying a 
classifying medium to the upper part there 
of, means for depositing in the medium ma 

() 
terial to be classified, a downwardly extend 
ing surface adapted to interrupt the down 
ward movement of the material, an auxiliary 
partition located in the vessel and fitted to 
direct the material toward said surface, a 
main partition arranged adjacent the side 
of the vessel opposite said surface for form: 
ing a channel between said partition and 
said side of the vessel, a downwardly 
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extending outlet from said vessel, a down 
wardly extending outlet from said channel, 
an outlet at the top of said channel, means 
for supplying a classifying medium to the 
lower portion of the vessel to ascend in said 
channel, and means for varying the distance 
between said surface and said auxiliary par 
tition and between said main partition and 
the adjacent side of said vessel and for vary 
ing the size of the downwardly extending 
outlet from the vessel, whereby the material 

be properly classified. 

1,400,890 

is classified and different parts thereof eject 
ed from said various outlets. 

5. Apparatus of the character described 
comprising, a vessel, means for Supplying a 
classifying medium to the upper part there 
of, means for depositing in the medium ma 
terial to be classified, means for supplying a 
classifying medium to the lower portion of 
the vessel, outlets at the bottom and top of 
the vessel, a main partition in said vessel, an 
auxiliary partition in said vessel, said aux 
iliary partition being connected to said main 
partition, a downwardly extending surface 
in said vessel, and a slide located in an out 
let in the bottom of the vessel, both said par 
titions, said surface and said slide being ad 
justable for affecting the conditions of treat 
ment of the material whereby the same may 
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In testimony, that claim the foregoing as 
my invention, I have signed my name in 
presence of two witnesses, this seventh day 
of February, 1917. 

RENE, EMILE TROTTER. 
Witnesses: - 

CHARLES ASSI, 
CHAs. P. PRESSLY. 


