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The present invention relates to a sorting ma-. 
chine and more particularly to a machine for 
automatically Sorting objects by variation in 
color. 
Some of the objects of the present invention 

are to provide a machine for automatically sort 
ing and grading objects by color; to provide a 
Sorting machine automatically Sensitive to vari 
ations of color; to provide a sorting machine 
capable of Sorting objects of different color and 
different shades of the same color with extreme 
rapidity and accuracy; to provide a machine 
Wherein a plurality of objects of varying color 
are fed in Succession at high speed past a light 
Sensitive device whereby those objects of the 
Same color are automatically delivered to the 
same receptacle while objects of different color 
are deliveled to a different receptacle or re 
ceptacles; to provide means including a photo 
electric cell for automatically sorting objects, 
Such aS beans, peaS, COin, rice, Oranges, lemons 
and any other objects which are to be graded 
according to color variations; and to provide 
ather improvements as Will hereinafter appear. 

in the accompanying dra Wings fig. 3. repre 
sents a side elevation in part section of a sort 
ing machine embodying one form of the present 
invention; Sig. 2 is a diagram of the preferred 
control circuits; Fig. 3 represents a detail. in 
alevation of a portion of the lens nechanism; 
Sig. 4. represents a detail of the discharge mem 
cer; Sig. 5 represents a plan, partly broken away, 
of the machine; and Fig. 5 represents a section 
of line 6-6 of Fig. 5. 

Referling to the drawings, one form of the 
present invention is shown as applied to the 
Sorting or grading of beans and removal of 
foreign matter by the variations in the color, 
the sorted beans being delivered in the present 
instance by the machine to three receptacles 10, 
11 and 12 of which receptacle 10, for example, 
receives the dark colored or poor grade of beans 
and foreign natter, and the receptacles 1 and 
12 receive the better grade of beans. 

For delivering the sorted beans to the recep 
tacles, three funnel-shaped collectors 13, 14 and 
15 are provided in nested spaced relation which 
communicate respectively with outlets 16, 17 and 
18 discharging respectively into tie receptacles 
10, 11 and 12. Additional collectors may be pro 
vided if more grades are desired. The outer 
collector 15 has its circumferential top portion 
of greater depth than the same portion of the 
other two collectors in order to form a boundary 
Wall 20 in the path of the ejected beans. 

(C. 209-) 

In order to bring the beans to the point of 
delivery to the collectors and where the light 
sensitive mechanism can focus upon each bean, 
a table 21 of circular shape and preferably black 
or of dark colored material is provided to ro 
tate concentrically within the mouth of the fun 
nel member 13, the relative position being Such 
that the bean receiving top of the table 21 lies 
in a plane preferably slightly above the plane 
of the inlets to the collectors 13 and 14. This 
table 21 is axially journalled upon a vertically 
disposed pin 22 fixed to an arm 23 carried by a 
standard 24 which rises from a base 25 Serving 
as a support for the receptacles 10, 1i and 12. 
Motion is transmitted to the table 21 by a belt 
26 riding in a circumferential grove 2 and re 
ceiving its rotary motion from a pulley 28 fixed 
to a shaft 29 which is driven from any suitable 
Source. The motion of the able 21 Serves to 
radially feed the beans from an auxiliary maga 
zine 30 to a groove 31, formed circumferential 
iy of the table top and in relatively close prox 
imity to the outer edge thereof, by means of 
one or more ways 32. As here shown, the na 
chine is provided With Seven Such Ways, each 
formed by two outwardly converging upstanding 
guides 33 which converge to an outlet 34 in 
vertical ailinement with the groove 3 and have 
their origin in the circumferential Wall 35 of 
the auxiliary magazine 30. This wall 35 is pro 
vided With a plurality of discharge por 36 
about its lower (narginal edge, each of which 
forms a passage connecting the interior of the 
magazine 30 With One of the WayS 32, and it 
should be noted that these ports 36 are of a 
suitable size to permit a number of beans at a 
time to leave the magazine 30 and enter a Way 
32. The beans are automatically brought to a 
circumferential position and introduced through 
the portS 36 by providing the table 21 with an 
upwardly projecting hub 37 having a basal por 
tion of the diameter slightly less than the in 
ternal diameter of the magazine 30 and from 
which portion the hub extends in the form of 
a truncated cone to its top or smaller diameter 
Which in this instance is freely rotatable within 
a coaxial opening 38 in the top of the magazine 
30. 

For feeding the beans to the magazine 30, a 
delivery chute 40 is secured to the top of the 
magazine 30 and communicates With the interior 
rthereof by means of a port 41. The chute 40 
is preferably OutWardly inclined to bring its re 
ceiving end to one side of the machine where 
it is in communication. With a hopper 42 which 
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is filled with a supply of beans. Thus as the 
beans leave the chute 40 and enter the magazine 
30 they encounter the rotating cone-like hub 
of the table 21 and are caused to move around 
the magazine 30 substantially filling it, the ports 
36 Will continually discharge a flow of beans 
into the way 32 opposite to that particular port 
36, the rotation of the table 21 then causes the 
beans to travel along between the converging 
guides 33 working the beans into single file by 
the time they finally pass out of the outlet 34 
and rest in the groove 31. The beans are now 
in position for inspection by the automatic sort 
ing mechanism forming part of the present in 
vention, and in the present machine for pur 
poses of increased rapidity of Sorting a plurality 
of sorting units are provided, and since each of 
these is a duplicate of the others this descrip 
tion will be confined to a single unit and like 
parts of all units given the same identifying 
reference numeral. 

In order to discharge a bean from the groove 
31 to either the collector 13, 14 or 15, a com 
pressed air mechanism is provided including an 
ejector pipe 43, the nozzle of which opens radial 
ly outward and lies in the plane of a bean in 
the groove 31 while its end terminates in close 
proximity to the inner side of the bean. The in 
let end of the ejector pipe 43 terminates in an 
electro-magnetic valve 44 which controls the 
admission and cutting off of air from a flexible 
pipe 45 which is in communication with a mani 
fold 46 which is connected to the main air supply 
pipe 47 through which air under pressure is 
supplied from a suitable air compressor not 
shown. For controlling the opening and closing 
of the valve 44, the winding of the valve is in 
cluded in an electric circuit 48 including a source 
of current 49, a condenser 50, and a switch 51 
controlled by a relay 52. The winding 53 of the 
relay 52 is energized by current from a battery 
54 in a circuit 55 including a thermionic valve 56. 
whereby the current is duly amplified for the 
purpose of Operating the relay 52 and the 
strength of this current is controlled by a photo 
electric cell 57 included in the circuit. A resister 
58 Serves as a means for providing a negative 
bias for the thermionic valve 56 and the resis 
ter 59 limits the current in the photo-electric 
cell 57 and a fixed filament resistance 60 is pro 
vided for the thermionic valve 56. It will thus 
be evident that variations in the light to which 
the photo-electric cell is exposed will cause 
variations in the resistance of the circuit in 
cluding the relay 52 and Such variations will 
therefore cause the switch 51 to remain closed 
for different time periods, these time periods 
being infinitesimally Small owing to the feed 
ing rapidity of the beans which pass across 
the path of the cell 57. As here shown, the 
cell 57 is enclosed by a light absorbing casing 
fl and each is Suspended from a fixed annular 
flange 62 forming a horizontal extension of a 
fixed cylindrical head 63. The bottom of the 
casing 61 is open at a point above the groove 
31 So that a bean located in the groove will be 
in the line of sight of the photo-electric cell 57. 
As a means of illuminating each bean as it 

passes beneath the cell 57, an electric lamp 64 
is mounted coaxially with the table 21 within the 
chamber 65 formed by the head 63 and by the 
lower annular converging Wall 66 of the same. 
The lamp Supporting means consists of an arm 
67 attached to the standard 24 and receiving a 
post 68 to which the hub portion 70 of the head 
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63 is attached. The location of the lamp 64 is 
such that the rays of light emanating therefrom 
are directed through a condensing lens 71 so that 
the rays are directly focused upon the bean in 
the groove 31. The lens may be colored to have 
a filtering effect on the light, if desired. In 
Order to vary the intensity of the beam of light 
passing through the lens 71 an adjustable shut 
ter 72 is provided which may be swung to a posi 
tion intercepting more Or less of the light rays. 
When operating, the machine is protected from 
excessive exterior light. 

In the operation of the machine the hopper 42 
is filled with beans which travel by way of the 
chute into the auxiliary magazine 30, and since 
the table 21 is in motion the conical feeding 
head Will cause the beans to substantially fill the 
magazine 30 and to travel circumferentially 
around within the magazine and abutting the 
inner wall thereof. The beans will feed through 
the ports 36 automatically and into the way 32 
on the table 21. Where they are delivered in Sin 
gle file to the groove 3 near the edge of the 
table. Since there are a plurality of the ports 
36 and feeding ways, the groove 31 will have 
several series of beans located in it, each series 
passing beneath its light sensitive cell 57. As 
each bean intercepts the beam of light from the 
lamp 64, it will be viewed by one of the photo 
electric cells 57, and if the color of the bean is 
that of a good bean the ionization of the cell 
57 will be so varied as to cause the relay circuit 
52 to be closed for a fraction of a Second and 
sufficient to cause the discharge pipe 43 to emit 
a strong puff of air So that the bean is blown 
Out of the groove 31 and drops into the col 
lector 15 where it is received in the receptacle 
12. In case the color of the bean however is 
slightly darker, the ionization of the cell 57 will 
be subject to a different variation. Such as to 
cause the relay 52 to hold the circuit of the 
electro-magnet 47 open a fraction S and thus 
emit a weaker puff of air so that the bean is 
expelled only beyond the collector 13 and enters 
the collector 14 from which it is dropped into 
the receptacle 11. 
In case a piece of foreign matter or discolored 

bean, broken bean, mouldy, diseased or blighted 
bean comes under the photo cell, the relay does 
not operate at all and the piece remains in the 
groove until it is Scraped off into the collector 
13 by the next Succeeding guide 33 and dis 
charged into the container 10. 
In order to set the machine for any particul 

lar quality of a “good' bean and to accommo 
date differences in photo-cells, the shutters 72 
are individually adjusted to vary the intensity 
of the beam of light from the lamp 64 until each 
Sorting element Works uniformly according to 
the sorting desired. 
While in the foregoing, particular reference 

has been made to the sorting of beans, it is to 
be understood that this term is generic in scope 
and not to be taken as limiting the machine 
in any way to the specific object here sorted by 
Way of example. 
On account of the shape, size and color of 

beans, and in consideration of the character of 
the imperfections, the machine is designed to 
operate at a maximum with a maximum of light 
reflective power, the beans resting on a dark 
background. For other objects or materials, it 
might be desirable or necessary to reverse any 
of these elements, that is, have the relay close 
the circuit (instead of Open) when the light in 
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tensity drops, and have the objects examined 
resting on a white or other colored background, 
(rather than a black or dark colored surface) 
Or even be inspected by the photo cell during a 
free fail, without departing from the scope of 
any invention. 

By directing the beam of light high, Only ob 
jects exceeding a certain size will be selected, 
and where objects are of uniform color, the de 
vice will automatically sort according to size. 

By varying the color of the background, the 
color and adjustment of the light, the composi 
tion and construction of the photo-cell, setting 
of Irelay and pressure of the air, the height of 
the edge of the collector, and the number of 
collectors, many different kinds of sorting may 
be accomplished. 
Where the Word “color' is used in the fore 

going, it is to be interpreted with a generic 
meaning because in the present invention it com 
prehends variations of hue and shades of the 
same generic color, and it is to be understood 
that the automatic sorting can equally as well 
segregate like shades of any color as Well as like 
colors themselves. 

Having thus described my invention, I claim: 
1. In a sorting machine, an alining Support 

provided with means for restricting lateral no 
tion of objects to be sorted, a device for feeding 
Said objects to said alining support, a distribut 
ing means cooperatively arranged with respect 
to Said support to arrange Said objectS in Spaced 
Single file on Said support adjacent to Said re 
Stricting means for sorting, and means includ 
ing a photoelectric cell for automatically sorting 
said objects whereby all objects of like color 
are collected together. 

2. In a sorting machine, a photo-electric cell, 
means for rendering Said cell operative, a device 
for feeding objects past Said cell, a means for 
ejecting energy cooperatively associated with Said 
feeding means, including variable neans CO 
trolled by said photo-electric cell, the energy of 
said ejection being proportioned by the color of 
Said objects, - 

3. In a sorting machine, the combination of a 
photo-electric cell, and means for ejecting a 
fluid medium, including variable means actuat 
ed by said cell for controlling the ejection of the 
fluid mediurn to automatically segregate objects 
according to variations in the color thereof. 

4. a. a. Sciring machine, the combination of 
a photo-electric cell, and means for ejecting a 
iilid mediura, including variable means, actuated 
by said cell for controlling the ejection of the 
iuid medium to automatically segregate objects 
according to their light reflecting characteris 
tics. 

5. In a Sorting machine, the combination of 
a photo-electric cell, means rendering said cell 
operative, a conveyor arranged to feed objectS 
successively past said cell, means for reflecting 
light from each object to Said cell, a compressed 
air ejecting device, and neans responsive to 
said photo-electric cell for controlling the ejec 
tions of air by Said ejecting device according to 
variations in the color thereof. 

6. In a sorting machine, the combination of 
a photo-electric cell, means rendering said cell 
operative, a conveyor arranged to feed objects 
successively past Said cell, means for reflecting 
light from each object to said cell, a compressed 
air ejecting device, means responsive tr. Said 
photo-electric cell for controlling the ejections 
of said ejecting device according to variations 

3 
in the color of the objects, to segregate the objects 
according to the variations of color, and an auto 
matic control connection with photocell and last 
said means for varying the operation of said eject 
ing device. 

7. In a sorting machine, the combination of 
a rotatable table having a groove therein, a 
hopper arranged to feed objects to said table, 
means for guiding said objects one at a time 
to said groove, a lamp, means for focusing a 
beam of light from Said . on a point in 
Said groove, a photo-electric cell arranged to re 
ceive the reflected beam from an object, a de 
vice for ejecting Said objects from Said groove, 
and means controlled by said photo-electric cell 
for actuating Said ejecting device in a pre 
determined manner whereby said objects are 
Segregated according to color. 

8. In a Sorting machine, the combination of 
a rotatable table having a groove therein, a 
hopper arranged to feed objects to said table, 
means for guiding Said objects one at a time to 
Said groove, a lamp, means for focusing a beam 
of light from Said lamp on a point in Such 
groove, a photo-electric cell arranged to receive 
the reflected beam from an object, a mechanism 
for discharging compressed air to blow said ob 
jects out of Said groove and off of said table, 
and means controlled by said photo-electric celi 
for varying the discharge of Said air according 
to color variations of Said objects, whereby said 
objects are Segregated according to color. 

9. In a Sorting machine, the combination of 
a light Sensitive element, means for feeding ob 
jects into an illuminated position with respect 
to Said light Sensitive element, and an air nozzle 
and Valve means connected With the nozzle and 
operated by Said light Sensitive element for 
Segregating Said objects according to their re 
spective color. 

10. In a sorting machine the combination of a 
light sensitive element, means for feeding a 
plurality of objects into operative association 
With said element to cause variations thereof 
corresponding to variations of color of said ob-, 
jects and fluid nozzle segregating device, a means 
for creating a movement of fluid in said nozzle 
Simultaneously responsive to the action of said 
Sensitive element for sorting said objects accord 
ing to color. 

ii. in a Sorting machine for beans and the 
like, With a pneumatic Segregating device includ 
ing an electrically controlled valve, in combina 
tion a photoelectric cell, a thermionic valve 
adapted to receive signals from said photoelectric 
cell, a Source of electric potential energizing 
Said cell and valve, and means cooperating with 
Said photoelectric cell and thermionic valve 
whereby electric signals from said photoelectric 
cell cause variations in the plate current of said 
thermionic valve for energizing said valve to 
operate pneumatic segregating device. 

12. In a SOrting machine, a means for focusing 
a beam of light at a point, a photoelectric cell 
adapted to receive light from an object located 
at the Said point, an air nozzle and means for 
Creating a movement of fluid in said nozzle ac 
tuated by Said cell in accordance with the light re 
ceived by Said cell to automatically segregate 
objects according to the variations in color 
thereof. 

13. In a Sorting machine, a means for focusing 
a bean of light at a point, a photoelectric cell 
adapted to receive light from objects located at 
the Said point, an air nozzle and means for 
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4. 
creating a movement of fluid in said nozzle ac 
tuated by said cell in accordance With the light 
received by said cell to automatically segregate 
objects according to their light reflecting char 
acteristics. 

14. In a sorting machine in combination a 
feeding member, a distributing member associ 
ated with Said feeding member to give increasing 
space between objects to be sorted, an alining 
means cooperatively associated with said dis 
tributing member, means for actuating the dis 
tributing members so as to present said objects to 
a light sensitive element in single file for color 
sorting, and means actuated by said light sen 
sitive element for automatically sorting objects 
according to their light reflecting surfaces. 

15. In a sorting machine in combination, a 
light sensitive element, a feeding member, a dis 
tributing member associated with said feeding 
member and light sensitive element and an 
alining element cooperating therewith to sepa 
rate the objects on the said distributing member 
to form an allined series on said distributing 
member for exposure to the said light sensitive 
element and means actuated by said light sen 
sitive element to Segregate objects fed by Said 
feeding member in accordance with markings On 
the Surface of said objects. 

16. In a sorting machine, a light sensitive 
element, a movable alining Support provided with 
means for restricting lateral motion of objectS 
to be sorted cooperatively associated with said 
light Sensitive element, a device for feeding Said 
objects to said support, a positioning means co 
operatively associated with said support to ar 
range objects so that all objects present sub 
stantially the same Surface to light Sensitive 
element, and ejecting means controlled by Said 
light sensitive element for segregating objects 
according to their light reflecting characteristics. 

17. In a sorting machine a light sensitive ele 
ment, a movable Support provided with means 
for restricting lateral motion of objects to be 
sorted cooperatively associated with said light 
sensitive element, a device for feeding said ob 
jects to said support, a positioning means co 
operatively associated with said support and 
feeding means to arrange objects within Said re 
stricting means so that all objects present sub 
stantially the same surface to said light sensitive 
element and ejecting means controlled by Said 
light sensitive element for segregating objects 
according to their light absorbing characteristics. 

18. In a sorting machine a color sensitive ele 
ment, means for continuously moving objects 
to be sorted cooperatively associated with Said 
color sensitive element, a device for feeding said 
objects to said support, a positioning means 
cooperatively associated with said means, a fluid 
ejecting device and means for creating a move 
ment of fluid thru said device controlled by Said 
color sensitive element for sorting objects ac 
cording to color. 

19. In a sorting machine in combination a 
movable support for objects to be sorted, a feed 
ing and distributing means cooperating with 
said support for arranging objects in single file 
on said movable support, adjustable means for 
directing a beam of light on an object On Said 
support, a photoelectric cell, and an air nozzle 
sorting means associated with the photoelectric 
cell acting on said objects and positioned with 
reference to said movable support to selectively 
segregate said objects according to variations in 
size. 
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20. In a sorting machine a moving support, 

guiding means cooperating with said support for 
Separating and feeding objects at increasing 
speed, alining and arranging said objects so that 
all objects occupy the same relative position in 
Single file on said support and -means including 
photoelectric cells for automatically sorting said 
objects while in said position whereby all objects 
of like color are collected together. 

21. In a sorting machine, a photo-electric cell, 
means for rendering said cell operative, means 
for feeding objects past said cell, a means for 
ejecting energy located adjacent said feeding 
means and said cell, valve means for controlling 
the ejections of said ejecting means, a circuit 
connecting said photo-electric cell and said 
valve, to actuate said valve in accordance with 
the color of objects presented to said cell. 

22. In color Sorting apparatus, the combina 
tion of a light source and a cooperating light 
Sensitive member whose resistance changes in 
accordance with the degree of light activation, 
means for presenting a plurality of objects to 
be sorted according to color individually to the 
light beam whereby light is reflected by each 
object in a degree according to its color onto 
the light sensitive member, the normal direc 
tion of travel of the objects being toward a re 
ceiving compartment, means for energizing the 
light sensitive member and means responsive 105 
to changes of current in the same light-sensitive 
member for diverting an object away from the 
normal path when its light reflecting power is 
different from a predetermined standard, said 
last mentioned means comprising a chamber 110 
containing air under pressure, a valve mecha 
nism in said chamber for releasing the air as 
a jet which strikes the object whose direction 
is to be diverted, means whereby the pressure 
of the compressed air on the valve mechanism is 115 
counter-balanced, and means for operating the 
valve when the light reflecting power of the 
object presented to the light beam is different 
from the said predetermined amount. 

23. In color sorting apparatus, the combina- 120 
tion of a light source and a cooperating light 
sensitive member whose resistance changes in 
accordance with the degree of light activation, 
means for presenting a plurality of objects to 
be sorted according to color, individually to the 125 
light beam whereby light is reflected by each 
object in a degree according to its color onto 
the light-sensitive member, the normal direc 
tion of travel of the objects being toward a re 
ceiving compartment, means for energizing the 130 
light-sensitive member and means responsive 
to changes of current in the said light-sensitive 
member for diverting an object away from the 
normal path when its light reflecting power is 
different from a predetermined standard, Said 135 
last mentioned means comprising a Source of 
compressed air, a device for releasing the air 
as a jet which strikes the object whose direc 
tion is to be diverted and electromagnetic means 
for actuating the air releasing device when the 140 
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light reflecting power of an object is different 
from the said predetermined standard. 

24. In a sorting apparatus, the combination 
of a conveyor, an air nozzle disposed to dis 
charge across said conveyor, a valve for Said 145 
nozzle, an electro-magnet for opening said valve, 
a photo-electric cell focused on Said conveyor in 
the path of the air discharged from said nozzle 
and a control means for said electro-magnet Op 
eratively associated with said photo-electric cell. 150 
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25. In a sorting machine, the combination of 

a rotary table, a hopper arranged to feed Ob 
jects to said table, a light source directing a 
beam of light at a point over said table, guiding 
means disposed over said table, the latter co 
operating with said guiding means to direct said 
objects therealong one by One in Spaced relation 
so as to present said objects Successively for ill 
lumination by said beam, a photo-electric cell 
arranged to receive the beam reflected from said 
objects, means actuated by said photo-electric 
cell for selectively defecting said objects from 
their path to discharge the same into one re 

5 
ceptacle, and guiding means to Sweep into an 
other receptacle those objects which are not 
Selected by said photo-electric cell. 

26. In a sorting machine, a light sensitive ele, 
ment, a means for continuously moving objects 
to be SOrted cooperatively associated with said 
light sensitive element, a device for feeding said 
objects to said means, a fluid ejecting device and 
means for creating a movement of fuid thru 

80 

said ejecting device controlled by said light 85 
Sensitive element for Segregating objects accord 
sing to markings on the Surface of said objects. 
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