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AUTOMATIC SORTING DEVICE 

This application is a continuation-in-part of my earlier ap 
plication, Ser. No. 707,691, filed Feb. 23, 1968, and now 
abandoned. ' ' 

The present invention relates to a device for sorting objects 
or articles automatically. 
For the purpose of sorting objects, it is known in the art to 

use devices based on the principle of binary coding and made 
in n stages composed of conveyors and switches having two 
positions and connecting the output of each conveyor of one 
stage with the input of two conveyors of the next-following 
stage. This makes it possible to obtain, from one input station, 
2" output stations each of which may be characterized by a bi 
nary number with n digits. The major drawback of such 
devices consists in the very signi?cant space required therefor 
as the number of output stations becomes large. One known 
solution for avoiding this drawback consists in distributing 
‘these groups or units of conveyors and switches onto or within 
a cone, as disclosed in my copending application Ser. No. 
707,691, ?led Feb. 23, i968. 
The present invention is concerned with and directed to a 

conical device designed for the autoinatic sorting of objects 
and characterized by virtue of the fact that it comprises for a 
number of 2" output stations: n-l superimposed coaxial trun 
cated cones which are movable with respect to each other and 
adapted to occupy, in the position of rest one of two different 
positions, at the surface or at the inside of which there are ar 
ranged troughs or channels within which the objects in 
question circulate, for example due to or by reason of gravity, 
from one end, called the “input,” to the other end, called the 
“output,” these troughs or channels having a con?guration 
such that the output of one channel can correspond to the 
input of either one or the ‘other of two channels of the trun 
cated cone immediately below, and in a number equal to 2" 
with p=l for the upper truncated cone, p=2 for the following 
cone, . . . and p—n—l for the lowest truncated cone; a ?xed 
input station equipped with a movable member such as a 
shutter having two positions and being placed above the entire 
group of truncated cones; a ?xed output stage comprising 2“ 
bins ‘or conveyors placed below the entire group or unit of 
truncated cones; means for carrying out the'displacement and 
positioning of each of these truncated cones; and means for 
posting the destination of each object or article acting on the 
displacing and positioning means. 

In a preferred embodiment of the present invention, the 
truncated cones have lower bases which have double the 
diameter of that of the upper bases, each diameter of an upper 
base being equal to the diameter of the lower base of the 
preceding cone, the heights of the truncated cones being 
equal; and the entire group or unit of superimposed truncated 
cones having the form of con?guration of a truncated cone 
whose generatrix is an exponential to the base 2. 

In a preferred embodiment of the present invention, the 
troughs or channels in question are limited by triangular 
wedges, being equal in number per truncated cone to the 
number of troughs or channels, i.e., 2", and de?ned by the 
position of the three vertices thereof: the ?rst of the vertices of 
the wedges in question dividing the upper circumference of 
the truncated cone being considered into 2" equal portions; 
the second and third vertices of each wedge on the lower cir 
cumference of the truncated cone considered being spaced by 
3/2“+2 of this circumference, and each lower base of one 
wedge being spaced from the next-following one by l/2"+2 of 
this circumference, with the exception of the upper truncated 
cone whose inputs occupy two diametrically opposed quarters 
of the upper circumference, and for the lower truncated cone 
whose output width or distance between the bases of two suc 
cessive wedges is the same as that of these bases, or l/2" of the 
circumference. It is advantageous to place the second and 
third vertices of each wedge symmetrically with respect to the 
axial plane extending through the ?rst vertex thereof. 

It is possible to advantageously reduce by half the lower 
diameter, and possibly, if desired, the height of the lower trun 
cated cone so as to reduce the overall dimensions of the group 
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or unit without lowering the capacity thereof from the point of 
view of the bulk or size limit of the articles or objects carried 
thereby. 

In a preferred embodiment of the present invention, the 
' aforementioned means for establishing the displacement and 
positioning of each of the truncated cones comprise a motor 
capable of rotation in either direction on the shaft on which 
there is placed a pinion driving this truncated cone by means 
of a toothed rim made integral therewith. This motor has two 
positions of rest which are well de?ned and correspond, with 
due consideration of the pinion gear ratio, to two desired posi> 
tions of the truncated cone. These means are controlled on the 
basis of binary data of the aforementioned posting means, 
which have neither been illustrated nor described because 
they are of a completely conventional type. 
According to a modi?ed embodiment of the present inven 

tion, the motors in question are replaced by either hydraulic 
or pneumatic actuators actuating a group of drive elements 
each including a rack and pinion, the latter pinion being 
mounted on the same shaft as the aforementioned pinion driv 
ing the toothed rim of a truncated cone. 
According to another modi?ed embodiment of the present 

invention, each of the aforementioned hydraulic actuators is 
replaced by two electromagnets having opposite directions of 
actuation. 

Further details and advantages of the present invention will 
become more apparent from the following description of vari 
ous embodiments thereof, taken in connection with the ac 
companying drawings, wherein 

FIG. 1 illustrates the sorting device proposed by the present 
invention, in a front view thereof and in the direction of the 
arrow f in FIG. 2; 

FIG. 2 is a top plan view of the sorting device according to 
the present invention with the upper portion, the so~called in 
put, being removed; 

FIG. 3 illustrates the sorting device according to the present 
invention in an axial cross-sectional view thereof and renders 
evident the drive members which provide for maneuvering the 
truncated cones, and 

FIG. 4 illustrates groups or units of a hydraulic actuator in 
cluding a rack-and-pinion arrangement which may be sub 
stituted for the motors of FIG. 3; 

FIG. 5 illustrates a magnetic actuator including electromag 
netics. 

The sorting device shown in FIG. 1 makes it possible to dis‘ 
tribute articles or objects between one input station I and a 
selected one of 32 output stations 6, which may be provided as 
bins, troughs, or conveyors. The general term or expression 
for the number of output stations is 2"; thus, for 32 such sta 
tions, n is equal to 5. Thus, n-—l, or four, truncated cones are 
needed which are designated 2, 3, 4i and 5. 
The bases of each of these truncated cones are dimensional 

such that each lower base on a given cone has double the 
diameter of that of the upper base of that cone, and the two 
bases (upper and lower) of a cone have the same dimensions 
as the bases which they contact on adjacent truncated cones. 
If the heights are equal, which is of interest, the entire group 
or unit of truncated cones forms one truncated cone whose 
generatrix is an exponential to the base 2. If necessary, and in 
order to facilitate the reduction to practice of the present in 
vention, the truncated cones may have rectilinear 
generatrices. 
The troughs or channels, such as It) and 11, for circulating 

objects are delimited by the surfaces of the wedges l6 and 17, 
represented as shaded pieces in FIGS. 1 and 2. Disposed at the 
inside of the stationary input station I is a movable shutter 9 
which is adapted to assume one of two positions, i.e., either A 
or B (shown in dotted lines). The truncated cone 2 has two 
troughs or channels and turns in the amount of a quarter of a 
revolution; the truncated cone 3 has four troughs or channels 
and turns by an eighth of a revolution; the truncated cone 4 
has eight troughs or channels and turns by a sixteenth of a 
revolution; and the truncated cone 5 has 16 troughs or chan 
nels and turns by a thirty-second of a revolution. 
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Accordingly, and by virtue of the form or con?guration of 
the wedges which have been de?ned above, there corresponds 
to any combination of positions of the truncated cones and of 
the shutter 9 one track or path, and one only, extending from 
the input station 1 to one output station, such as station 6, and 
this track or path is shown in FIGS. 1 and 2 and identi?ed by 
the line 15. 

The distribution of the different wedges over the surface of 
each truncated cone is illustrated in FIG. 2. 
The cone 2 has two troughs or channels whose inputs form 

diametrically opposite quarters of the circumference 21 and 
the outputs of which form diametrically opposite eights of the 
circumference 22. 
The cone 3 has four troughs or channels each occupying a 

quarter of the input circumference 22 and a sixteenth of the 
output circumference 23, each output being separated by the 
base of a large wedge of three~sixteenths of the circumference 
23. 

The cone 4 has eight troughs or channels each occupying 
one-eighth of the input circumference 23 and one thirty~ 
second of the output circumference 24, each output being 
separated by the base of a large wedge of three thirty-seconds 
of the circumference 24. . 

The cone 5 has 16 troughs at the input circumference 24, 
each occupying one thirty-second of the output circumference 
25; each output being separated by the base of a large wedge 
ofone thirty-second ofthe circumference 25. 
The output stations are either bins, troughs or channels, or 

conveyors being distributed about the circumference 25; there 
are 32 of them each being opposite either a trough of the trun 
cated cone 5 or a base ofa wedge of the same truncated cone. 

If R is the radius of the circumference 21, the circum 
ferences 22,23, 24 and 25 will, respectively, have as radii 2R, 
4R, 8R, and 16R, and the widths of the inputs and of the out‘ 
puts of each trough have the values indicated below: 

input output 
cone 2 1rR/2 1rRI2 

cone 3 wk 1rR/Z 
cone 4 rrR n’R/Z 
cone 5 rrR 11R 

This table makes it possible to realize that, accordingly, the 
?rst input and all of the outputs, except the last one which is 
largest, have the same width, which is very advantageous since 
they are thus adapted to correspond to a limit dimension of 
the objects which is optimal. 

It may also be noted that the circumference 25 may be 
reduced at will up to a dimension close to that of the circum 
fcrcnce 24, thus essentially reducing the overall dimensions of 
the group or unit, the width of the outputs remaining always 
greater than 1rR/2, which is the limit dimension of the objects 
in question. 
Each truncated cone may occupy two positions by virtue of 

the means for rotation thereof which will be described herein 
below. If one position is characterized by “0" and the other 
position by “ l ," the group of positions of all of the truncated 
cones will be characterized by a binary number of as many 
digits as there are truncated cones. But an object to be sorted 
passes ?rst by the shutter having two positions, and its destina 
tion will thus be characterized by a binary number ofn digits if 
there are n—l truncated cones, which gives 2" possible 
destinations. In the example shown, where there are one 
shutter and four truncated cones, each destination is 
represented by a binary number having ?ve digits, for example 
Ol lOl, which means that the shutter 9 is in the “0" position, 
the cone 2 is in the “ l " position; cone 3 is in the “ l ” position, 
cone 4 is in the “0“ position, and cone 5 is in the “l "position. 
The “0" and “ l " positions of each cone may be de?ned, for 

example, in the following manner. Position “0” exists if the 
upper vertex of one wedge on a cone coincides with a lower 
left vertex of one wedge of the cone disposed immediately or 
directly thereabove. 
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Position “1” exists if the upper vertex of one wedge on a 

cone coincides with a lower right vertex of one wedge of the 
cone disposed immediately thereabove. This is the case in the 
unit or group shown in F108. 1 and 2. The path or track 15 is 
characterized therefore by the binary number 00000, since 
the position of the shutter is called “0." 
The positioning of each of the truncated cones is obtained, 

for example, with the aid of a motor and a set of drive ele 
ments consisting ofa pinion and a geared or toothed rim, such 
as shown in FIG. 3. A motor such as 41, which is of the con 
ventional step‘by-step type or the like, allows two directions of 
travel and two well de?ned positions of stopping. It drives a 
pinion such as 43 by means ofa shaft 42. This pinion 43 drives 
a geared or toothed rim 34 which is placed inside the trun 
cated cone 4 being considered. 
The angle of rotation of each motor is such that the cone 2 

turns by one-fourth of a revolution; cone 3 by one-eighth ofa 
revolution; cone 4 by one-sixteenth ofa revolution, and cone 
5 by one thirty-second of a revolution, Since, however, the 
pinions such as 43 are all identical and since the toothed or 
geared rims 32, 33, 34 and 35 have diameters which are 
respectively double that of the preceding one, the angle of 
rotation is the same for all of the motors, which represents a 
simpli?cation for the practical operation of the device accord 
ing to the present invention. 
The shutter 9 which is hingedly disposed around an axis 39 

is actuated by either one or the other of the electromagnets 37 
and 38. 

A different embodiment of these driving means is illustrated 
in FIG. 4. A shaft 42 is provided as an integral part of or in 
connection with a pinion 51 at one end thereof, the pinion 43 
being provided in each case at the other end of the shaft 42 for 
driving the toothed or geared rim 34. The pinion 51 is driven 
by a rack bar 52 which is integral with or connected to the 
piston of a double-acting hydraulic actuator 54. 

Just as the angle of rotation of the motors was the same for 
all cones in the embodiment of FIG. 3, the displacement of the 
rack bars such as 52 is the same for all cones in this embodi 
ment, and the groups of drive elements consisting of the 
hydraulic actuator and rack bar are therefore advantageously 
identical. 
A still further embodiment is shown on FIG. 5. The bar is 

actuated by means of an electrical source feeding, through an 
inverter, two electrical windings cooperating with a magnetic 
portion of the bar. This solution renders it possible to use an 
electrical source of information or data instead of a hydraulic 
or pneumatic one, which may be advantageous. 
A posting or control means of any conventional type is pro 

vided to actuate the electrical motors or hydraulic/pneumatic 
actuators thereby positioning the respective truncated cones 
in accordance with a binary sequence, as described above. For 
example, such control system may include a plurality of ?ip 
?ops equal in number to the number of truncated cones. The 
outputs of these ?ip‘?ops will then re?ect the binary value 0 
or 1 representing the required position of the cone with which 
it is associated. The 0 and l outputs of each ?ip-?op could 
then be applied in control of respective gates through which 
opposite polarity voltages may be selectively gated to drive an 
associated electric motor or hydraulic servo system in one or 
the other direction to position the cone. Of course, a 
completely hydraulic control system of conventional type or 
other known control system may also be provided. 
Although the present invention has been described with 

reference to but a single embodiment, it is to be understood 
that the scope of the invention is not limited to the speci?c 
details thereof, but is susceptible of numerous changes and 
modi?cations as would be apparent to one with normal skill in 
the pertinent technology. 
What 1 claim is: 

1. A device for the automatic distribution of objects from an 
input station to a selected one of a number of 2" output sta~ 
tions comprising: 
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n~—l superimposed coaxial truncated cones movable with 
respect to each other about the common axis and each 
being capable of occupying in the position of rest first and 
second respective positions, each truncated cone being 
provided with troughs within which said objects pass from 
one end thereof called an input to the other end thereof 
called an output, said troughs being positioned on each 
cone such that the output of each trough may be posi 
tioned in registration with the input of one or the other of 
two troughs of the truncated cone being disposed directly 
below, there being 2p troughs on each cone with p=l for 
the upper truncated cone, and p=n-—l for the lower trun 
cated cone, 

a ?xed input station equipped with a movable member hav~ 
ing two positions and being placed above the superim 
posed truncated cones, 

a ?xed output stage comprising 2" output stations and 
placed below the superimposed truncated cones, 

positioning means for effecting displacement and position 
ing of each of said truncated cones in said ?rst or second 
position, and 

control means for actuating said positioning means in ac 
cordance with a binary designation. 

2. A device for automatic distribution of objects according 
to claim 1, wherein the diameter of the upper base of each 
truncated cone is equal to the diameter of the lower base of 
the truncated cone positioned immediately thereabove. 

3. A device for automatic distribution of objects according 
to claim 2, wherein each truncated cone has a lower base with 
double the diameter of that of the upper base thereof, 

4. A device for automatic distribution of objects according 
to claim 3, wherein the heights of said truncated cones are 
equal, the superimposed truncated cones in combination 
providing a surface having the form of a truncated cone whose 
generatrix is an exponential to the base 2, 

5. A device for automatic distribution of objects according 
to claim 3, wherein the generatrices of each of said truncated 
cones are rectilinear. 

6. A device for automatic distribution of objects according 
to claim ll, wherein said troughs are formed by wedge-shaped 
relief portions being equal in number, per truncated cone, to 
the number 2" of the troughs and de?ned as to position by the 
position of the three vertices thereof: the ?rst vertex of each 
relief portion subdividing the upper circumference of the trun 
cated cone being considered into 2p equal portions, the 
second and third vertices of each relief portion being, on the 
lower circumference of the truncated cone being considered, 
spaced by 3/(2"+2) of this circumference and each lower base 
of one relief portion being distant from the next following one 
by l /(2"+2) of this circumference 

7. A device for automatic distribution of objects according 
to claim 1, wherein said positioning means for effecting dis 
placement and positioning of each of said truncated cones 
comprises for each cone a motor capable of rotation in either 
direction, each said truncated cone being provided with a 
toothed rim integral therewith, and a pinion in engagement 
with said toothed rim and driven by said motor, said motor 
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6 
having two well-de?ned positions of rest which correspond to 
said ?rst and second positions of the truncated cone. 

8. A device for automatic distribution of objects according 
to claim il, wherein each said truncated cone is provided with 
a toothed rim, said positioning means including a pinion and 
shaft engaging said toothed rim for driving said cone in rota 
tion about the axis thereof. 

9. A device for automatic distribution of objects according 
to claim 8, wherein said positioning means for effecting dis 
placement and positioning of each of said truncated cones 
comprises for each cone-actuating means including a piston 
and cylinder and a rack and pinion, the pinion being mounted 
on the same shaft as said pinion driving the toothed rim of the 
truncated cone being considered. 

110. A device for automatic distribution of objects according 
‘to one of claims 8, wherein said positioning means for effect 
mg displacement and posmonmg of each of said truncated 
cones comprises for each cone actuating means including a 
rack and pinion, and a pair of electromagnets providing trans 
lation of said rack in opposite directions, said pinion being 
mounted on the same shaft as said pinion driving the toothed 
rim of the truncated cone being considered. 

111. A device for the automatic distribution of objects from 
an input station to a selected one of a plurality of output sta 
tions comprising: 

at least two superimposed coaxial truncated cones movable 
with respect to each other about the common axis and at 
least one being capable of occupying in the position of 
rest ?rst and second respective positions, each truncated 
cone being provided with troughs within which said ob 
jects pass from an input end thereof to an output end 
thereof, said troughs being positioned on each cone such 
that the output end of each trough may be positioned in 
registration with the input end of one or the other of two 
troughs of the truncated cone being disposed directly 
below, there being two troughs on the upper truncated 
cone, and four troughs on the lower truncated cone, 

positioning means for effecting rotation of said at least one 
truncated cone to said ?rst or second position, and 

control means for actuating said positioning means in ac 
cordance with applied data. 

12. A device for automatic distribution of objects according 
to claim 11, wherein the diameter of the upper base of the 
lower truncated cone is equal to the diameter of the lower 
base of the upper truncated cone. 

113. A device for automatic distribution of objects according 
to claim l2, wherein each truncated cone has a lower base 
with double the diameter of that of the upper base thereof. 

14. A device for automatic distribution of objects according 
to claim 13, wherein the heights of said truncated cones are 
equal, the superimposed truncated cones in combination 
providing a surface having the form of a truncated cone whose 
generatrix is an exponential to the base 2. 

15. A device for automatic distribution of objects according 
to claim 13, wherein the generatrices of each of said truncated 
cones are rectilinear. 


