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The main objects of this invention are: 
First, to provide a photoelectric assorting appa 

ratus which is especially well adapted for assort 
ing small articles such as beans. 

Second, to provide means in a system of the 
foregoing character for automatically, maintain 
ing extremely constant functioning even in the . 
presence of gradual variations of power supply 
voltages, photo-tube sensitivity, ambient tem 
perature, lamp brightness and certain other fac 
tors, which variations would otherwise be intol 
erable or materially reflect in accuracy of the 
apparatus. 

Third, to provide an assorting machine with 
which great speed is attainable without conse 
quent errors. 

Fourth, to provide an assorting machine dis 
posed to appraise any given one of the objects 
being assorted without error due to the nature 
of a preceding object. 

Fifth, to provide an assorting machine requir 
ing a minimum of attention due, anong other fac 
tors, to the use of a control dial bearing signif 
cant calibration. 

Objects relating to details and economies of 
my invention will appear from the description to 
follow. The invention is defined and pointed out 
in the claims. 

Preferred embodiments of my invention are 
illustrated in the accompanying drawing, in 
which: 

Fig. 1 is a diagrammatic view of a photoelectric . 
assorting device and circuit therefor embodying 
features of my invention. 

Fig. 2 is a fragmentary top plan view of the 
Conveyor and associated parts. 

Fig. 3 is similar to Fig. 1 and illustrates a modi 
fied form of my invention. 

Considerable skill and time are required to set 
an assorting machine for the most desirable sep 
aration. If, then, such a machine will not closely 
maintain this careful setting, the amount of at 
tention required becomes excessive. If direct cur 
rent amplifiers are used in the ejecting circuit, 
Very minute variations in lamp brightness, photo 
tube sensitivity, photo-tube resistor value, voltage 
Supplies, etc., are magnified and largely displace 
the setting of the machine. Attempts have been 
made to utilize alternating current amplifiers es 
pecially with resistance-capacity couple, so that 
after, for example, a permanent dimming of the 
lamps, by bleeding of the abnormal condenser 
charge through the grid resistor, the grid returns 
to the normal or original position. Such circuits 
attempt to judge objects by difference from a 

background which usually appears between ob 
jects. The grid resistor which bleeds off current 
to avoid permanent displacement always bleeds off 
a part of the working impulse, amplifying with 
poor fidelity the impulses received from the pho 
to-tube. It can also be shown that such circuits 
always involve errors due to the fact that after 

: viewing a dark object they require a larger im 
pulse to trip than after viewing a light object. 
Hereinafter, this is referred to as historical error, 
that is, error due to an improper appraisal of an 
object resulting from the nature of a preceding 
object. 
The permanent displacement of machine set 

ting (as caused by a change in lamp brightness) 
in direct current amplifiers is exceedingly un 
desirable. The return to Original "Setting' of the 
alternating current amplifier is only a partial cor 
rection, because if the lamps are, for example, 
dimmer, all succeeding impulses will be smaller, 
and the machine does not need the original set 
ting, but rather a new setting carefully propor 
tioned to the new lamp brilliance. 
The present invention includes a circuit so de 

signed as to automatically maintain the impulse 
required to trip the ejector, essentially propor 
tional to the intensity of illumination. Inasmuch 
as change in photo-tube sensitivity and change 
in photo-tube resistor Value have the same effect 
as change in lamp brightness, they are likewise 
accurately compensated. 

In a capacity-Coupied amplifier, the grid re 
Sistor should be of Very high value for faithful 
amplification of the Working impulses. This same 
resistor should be of very low value while viewing 
the background, in order to assure the attainment 
of equilibrium before the succeeding object ap 
pears. This disparity results ordinarily in a con 
promise value, neither high enough to accomplish 
the first object nor low enough to accomplish the 
second. Fair results may be attained by wide sep 
aration of objects being assorted so that the back 
ground is viewed much longer than the object is 
viewed. This imposes a serious capacity limita 
tion. 

In the circuit which is the preferred embodi 
ment of the present invention, every one of the 
aforementioned discrepancies is reduced theoret 
ically to zero, and with readily attainable manu 
facturing accuracy they are too small to be de 
tectable in operation. The faithfulness of an 
plification is as high as that of a direct current 
amplifier, the resetting following a change in lamp 
brilliance is closely proportional to said change, 
the background is successfully used as a com 
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Sisos. s.a.adard, and in additio , the objectS 3 
Yng assored inay follow each other very closely 
and very rapidly. This circuit furthermore Enakes 
gossile the calibration of the control dial in such 
igires as tine percentage decrease in field bright 
sness required to operate the ejector which im 
nersely singiities the maintenance of a large 
Earl of inachines. 

In line illustrated embodiment of my invention, 
E is a constantly noving continuous conveyor, in 
his case 8, druin, having & Series of unifornly 
SgSced article seats 2 each adapted to convey an 
Sticle 3 to be inspected through an inspecting 
202ne 3. The conveyor is in the form of a hollow 
dri: in journaled to rotate in the Standards 5, one 
C3 he st8&ndards being hollow and Connected to 
S33ior. Ynea.Yas (not showin) for Creating a, suc 
o:2 at he article seats 2 for holding the articles 

3 Sei'eon, the articles being picked up by the 
conveyor as the latter SWeeps through an article 
St.32ply inea, as G. 

Ene article inspecting Zone ( comprises a hous 
ing containing langs for illuminating the arti 
(cies and rim of the conveyor as the latter passes 
iii:'Ogh he Zone, the light reflected therefrom 
33isag directed to a photo-tube 3 through pas 
Sage 9. 

She photo-tube controls article discharging 
means comprising a first stage triode amplifier 

and a second stage triode amplifier . These 
triodes are preferably of the type having indi 
rectly heated cathodes 2 and 3. The ampli 
fiers control an ionizing or power tube 4 pref 
erably of the grid controlled gaseous discharge 
type, the functioning of the power tube energiz 
ing the solenoid 6 to attract the armature 5, 
thus ejecting undesirable articles from the con 
veyor by striking them with a properly placed 
tappet 6 attached to the armature. 

Direct current potentials are provided (by 
means not shown) to give -250 volts, ground 
potential, --20 volts and --150 volts and are 
connected respectively to terminals 7, 9, 2 and 
8. A voltage divider circuit is provided between 
the -250 volt terminal and ground, comprising 
a 2200 ohm resistor 20, a 40 ohm resistor 22, a 
1200 ohm resistor 23, a 200 ohm potentiometer 
24 and a 2500 ohm resistor. 25. The plate of 
photo-tube 8 is connected to terminal 7, and 
the anode of photo-tube 8 connects directly to 
grid of amplifier tube 0 and through 40 megohm 
resistor 26 to the positive terminal of resistor 20. 
The cathode of amplifier 0 is connected to the 
positive end of resistor 22, thus biasing the grid 
of amplifier tube 0 with potential drop across 
resistor 22. The plate of tube O connects to the 
positive terminal of resistor 23 through a com 
posite resistor consisting of 20,000 ohm poten 
tioneter 27 (the control dial), 1000 ohm resistor 
28 and Six 500 ohm resistorS 29 connected in 
Series to consecutive points of a gang Switch 
(range selector) whose movable contact 30 may 
thus be connected to any terminal. 

In Fig. 2, a normalizing space 60 is provided 
in the rim of conveyor by the Omission of an 
object or article seat. Spaces 60 may be provided 
alternately of the article seats 2 or may be more 
widely distributed, say, one Space 60 following a 
series of fifteen or twenty article seats. 
A rotary switch 55 of insulating material is 

provided with a small conducting lug or contact 
59, Brushes 56 bearing on this rotary Switch 
make contact with the conducting lug 59 during 
part of the time when Space 60 is traversing the 
inspecting Zone 4 and Serve to connect the grid 

2,332, CCG 
of amplifier tube 6 with contact 3). The grid 
of ainplifier is permanently connected in rough 
condenser 3d to movable contact 32 of potenti 
ometer 2. The cathode of amplifier is coin 
nected to movable contact 33 of potentioineter 4. 
The plate of amplifier is connected to the grid 
of gaseous discharge tube and through 50,000 
ohm resistor 34 to -20 volt terminal 2 . The 
gaseous discharge tube cathode is centrally con 
nected to ground and its plate connects to brush 
35 bearing on a commutator 36. 
The filaments of tubes C, and E4 aire pref 

erably heated by separate Windings of a trans 
former (not shown). 
Commutator 36 is so geared to drum that 

One revolution of the commutator encompasses 
the passage of two objects. On this commutator 
there also bear brushes 3 and 38 connected to 
gether With a 6000 ohn resistor 39. Srush 33 also 
connects through 400 ohm. Solenoid 6 to posi 
tive voltage supply 8. The insulating and con 
ducting segments provided on commutator 36 are 
So placed and proportioned that as an object 
enters the inspecting Zone brushes 35 and 3 are 
connected together. Flate potentiai is applied to 
gaseous discharge tube 84 so that it may dis 
charge, but solenoid 6 will not drive the arma 
ture because of the current limitation by 6000 
ohn resistor 39. This condition obtains for ap 
proximately one-third of the time interval be- : 
tween consecutive object seats and is hereinafter 
referred to as the scanning period. At the ter 
mination of this period, commutator 36 connects 
brush 35 directly with brush 38, thus short 
circuiting resistor 39 and permitting the Solenoid 
6 to actuate armature 5 and its attached tappet 

if tube 4 has lighted during the scanning period. 
This commutator condition obtains for the Sec 
Ond one-third cycle hereinafter referred to as the 
stroke period. At the termination of the stroke 
period, brush, 35 is disconnected from both brush 
37 and brush 38, which condition obtains for the 
remaining one-third cycle hereinafter referred to 
as the tappet return period. The assorting cycle 
is made up of the scanning, stroke, and tappet 
return periods and constitutes the interval be 
tween the time when the Scanning of one object 
starts and the time when the scanning of the 
next object starts. 
To best understand the operation of this cir 

cuit, it must be considered as performing alter 
nately two essentially independent functions: (a) 
normalizing or setting, which may be defined as 
a Specific, automatic process Whereby the circuit 
is given a setting appropriate to certain condi 
tions such as lamp brightness or photo-tube 
power, and (b) appraising or the actual sorting. 
The machine assumes function (a) during the 

brief interval in which lug 59 of rotary switch 
55 is in contact with brushes 56. Condenser 3 
then ceases functioning as an electrostatic iriduc 
tor because of the relatively short circuit between 
its terminals. The grid of amplifier is resist 
ance-coupled to amplifier 0 through contact 30 
of the range Selector Switch. The plate current 
of amplifier O causes a certain total potential 
drop across its composite 30,000 ohm plate re 
sistor 27, 28, 29, of which the grid of amplifier 

may receive 5%, 10%, 15%, 20%, 25% or 30%, 
depending upon the setting of the range selector. 
In the drawing, the pointer 30 is shown in the 
position which applies 10% of this potential as 
an automatic bias to amplifier f. An additional 
manually controlled bias is applied by moving 
contact 33 of potentiometer 24 until with lamps 
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7 extinguished tube 4 barely lights, its grid hav 
ing been brought to the critical ignition point 
by gradually decreasing the plate current trav 
ersing resistor 34. I term this bias the critical 
bias, i. e., the value of grid bias of the ionizing 
tube, which is barely sufficient to withhold ioniza 
tion. If now the lamps be lighted and tube 
extinguished as by opening its plate circuit, the 
grid of tube 4 will be found to acquire an add 
tional blas essentially proportional to the effec 
tive brightness of the lamps. This bias I term a 
retaining bias, i. e., any bias of the ionizing tube's 
grid in excess of the critical bias. The term 
"effective brightness of the lamps' is used to sig 
nify the brightness of lamps as measured by 
its effect on whatever photo-tube is used, and 
after traversing any color filter which may be 
present. It will be understood that the estab 
lishment of the excess or retaining bias on the 
grid of tube f4 takes place every time lug. 59 
makes contact. This may be a single lug as 
shown, effecting a setting once per revolution of 
the drum, or there may be several lugs with cor 
responding blank normalizing spaces 60 on rim f. 
When lug. 59 leaves brushes 56, the machine is 

Set and the assorting, or function (b), takes place 
in the following manner. The grid of amplifier 
f f is left floating and is connected only to con 
denser 3?. Impulses originating at the photo 
tube and amplified by tube O pass through the 
composite plate resistor. The position of the dial 
determines what fraction of the impulses is to 
proceed to amplifier ff. The 20,000 ohm poten 
tioneter 27 covers a range of from one-third to 
three-thirds of this impulse. For example, let 
us assume that the slide 32 divides the entire 
plate resistor in half. The ejector mechanism 
will then function on any decrease in field bright 
ness greater than 20% as may be seen from the 
following. A 100% decrease in lamp brightness 
will operate the ejector when 10% of the first 
amplifier plate voltage change is applied to the 
grid of the second amplifier, when normalizing. 
When assorting, five times 10% of this voltage 
change is applied so that only one-fifth of the 
change represented by total extinction is suffi 
cient. The dial may be calibrated “20%' at this 
point and, this being simply the ratio of two 
resistors, the machine will maintain this setting 
indefinitely. 

I have described the preferred embodiment of 
my invention, which has the advantages of giving 
full accuracy, compensation for lamp illumina 
tion, avoiding historical error, and permitting 
close spacing of articles to allow high speed op 
eration. A modified form of my invention is 
illustrated in Fig. 3 and is similar to the form 
illustrated in Fig. 1, with the exception that ro 
tary switch 55 and its attendant brushes 56 are 
omitted, the wires leading thereto being perma 
nently connected together. A suitable grid re 
sistor 6 is interposed between the grid of tube 

and contact 30. In other respects, the circuit 
is identical with that of Fig. 1. In the embodi 
ment just described, it is necessary to provide 
standards of brightness between each pair of 

75 

objects; that is to say, the objects must be rela 
tively widely Spaced compared to the close spac 
ing possible in the preferred embodihment of Fig. 
1. However, the construction of Fig. 3 allows 
compensation for variation in lamp brightness, 
permits calibration of the compensator dial, and 
with liberal spacing of objects or articles on the 
conveyor will attain considerable accuracy. 

If desired, the circuit illustrated in Fig. 1 may 

be modified so that the brushes 56 connect the 
grid of tube if not to contactor 30, but to the posi 
tive end of resistor 23. By such a circuit, full 
accuracy is obtained, historical error is avoided, 
and close spacing of articles on the conveyor with 
resulting full speed operation is made possible. 
However, obviously the compensation for varia 
tions in lamp illumination is lost. 

Since the grid side of coupling condenser 3 
has, when assorting, no connection whatever to a 
fixed potential point, this unit does not act as a 
'capacity,' introduces no time delay, and requires 
no appreciable charging current. Potential 
changes are transmitted essentially without al 
teration regardless of frequency, steepness of 
Wave front, or duration. This gives exceedingly 
high precision and uniformity to the series of 
appraisals and completely overcomes historical 
error. A 

As the stream of articles passes the scanning 
Zone, certain articles will register sufficiently to 
operate the ejector mechanism earlier or later in 
the cycle than others. If the trip were permitted 
to occur at a moment of sufficient darkness, the 
ejector would strike at times too high or too low 
to certainly dislodge an article. A sufficiently 
broad ejector blade would be reliable in removing 
rejected articles, but with the close spacing which 
the present invention makes possible, such a 
broad ejector would frequently strike two objects 
at once. Furthermore, such an ejector would 
extend either into the inspecting zone or so close 
to it that its shadow might interfere with the 
viewing mechanism. 

In the present invention, the Sustaining resistor 
39 permits the lighting of gaseous discharge tube 
4 at any instant during a scanning period, but 
delays the armature stroke until the object seat 
is carefully and properly located for meeting the 
thrust of a narrow, low-placed tappet blade. 
Once lighted, the tube 4 retains a state of ion 
ization. So that an impulse sufficient to light the 
tube 4 cannot be recalled by a subsequent bright 
ening of the field. 
By the structure just described, I have pro 

vided what may be termed an isochronous ejector 
mechanism, viz., an ejector and associated appa 
ratus disposed to start an actual ejecting stroke 
at an invariable time in the assorting cycle if a 
Sufficient impulse was received at any previous 
portion of that cycle. 

It Will be apparent to those skilled in the art 
that I provide an assorting system which is inde 
pendent of annoying variations which heretofore 
have affected the efficiency of photo-electric 
assorting devices. I have solved a vexing prob 
lem of long standing inasmuch as my system 
is entirely independent of constant illumination 
at the inspecting Zone, which was a necessary 
and almost unattainable characteristic of assort 
ing machines prior to my invention. My device 
is especially well adapted to high speed and is 
Very accurate in Sorting Small articles such as 
beans and the like. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

i. In a photoelectric assorting apparatus, the 
combination of an illuminated viewing field, a 
photo-tube optically exposed to said field, a con 
veyor for introducing into said field alternately 
objects to be assorted and portions of a reference 
background, an ejector capable of ejecting cer 
tain objects from said conveyor when actuated, 
and an electrical amplifying system receiving im 
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4. 
pulses from said photo-tube, capable of actuating 
said ejector, and containing a first amplifier tube 
and second amplifier tube, electro-static induc 
tion means between said tubes the plate of Said 
first amplifier causing voltage variations in the 
control-grid of said second amplifier by electro 
static induction while objects are being viewed, 
the grid of said second amplifier being essentially 
floating during such times, said grid being con 
nected through a highly conductive path to a 
suitable established biasing potential while said 
photo-tube views the reference background. 

2. In a photoelectric assorting apparatus, the 
combination of an illuminated viewing field, a 
photo-tube optically exposed to said field, a con 
veyor for introducing into said field alternately 
objects to be assorted and portions of a reference 
background, an ejector capable of ejecting cer 
tain objects when actuated, and an electrical 
amplifying system receiving impulses from Said 
photo-tube, capable of actuating said ejector, 
and containing a first amplifier tube and a Sec 
ond amplifier tube, electro-static induction means 
between said tubes, the plate of Said first ampli 
fier causing voltage variations in the control 
grid of said second amplifier by electroStatic in 
duction while objects are being viewed, the grid 
of said second amplifier being essentially float 
ing during such times, said grid being connected 
through a highly conductive path to a biasing 
potential varied by direct current amplification 
of the photo-tube current while said photo-tube 
views the reference background. 

3. In a photoelectric assorting apparatus, the 
combination of a viewing field, a photo-tube Op 
tically exposed to said field, a Conveyor for in 
troducing into said field periodically objects to 
be assorted and portions of a reference back 
ground, an ejector capable of ejecting certain 
objects when actuated, and an electrical amplify 
ing System receiving impulses from Said photo 
tube, capable of actuating said ejector, and cons 
taining a first amplifier tube and a second ampli 
fier tube, electro-static induction means between 
Said tubes, the plate of Said first amplifier caus 
ing voltage variations in the control-grid of Said 
second amplifier by electrostatic induction while 
objects are being viewed, the grid of Said Second 
amplifier being essentially floating during Such 
times, said grid being connected through a highly 
conductive path to a biasing potential varied by 
direct current amplification of the photo-tube 
current while said photo-tube views the reference 
background. 

4. In a photoelectric assorting apparatus, the 
combination of a Viewing field, a photo-tube op 
tically exposed to Said field, a conveyor for in 
troducing into Said field periodically objects to 
be assorted and portions of a reference back 
ground, an ejector capable of ejecting certain 
objects when actuated, and an electrical ampli 
fying system receiving impulses from Said photo 
tube, capable of actuating Said ejector, and con 
taining a first amplifier tube and a Second ampli 
fier tube, electro-Static induction means between 
said tubes, the plate of Said first amplifier caus 
ing voltage variations in the control-grid of Said 
second amplifier by electrostatic induction while 
objects are being viewed, Said grid being con 
nected through a highly conductive path to a 
biasing potential while said photo-tube views the 
reference background. 

5. In a photoelectric assorting apparatus, the 
combination of a continuous conveyor having 
spaced article Seats and portions of a reference 

2,188,098 
background thereon, photoelectric means are 
ranged to view articles in said seats and Sadd 
portions, means to illuminate the conveyor and 
articles, means controlled by said photoelectric 
means for ejecting articles from said conveyor 
including a grid-controlled gaseous discharge 
tube so connected that its plate current causes 
and determines the ejecting operation, means 
acting to periodically normalize the apparatus 
when said photoelectric means views said refer 
ence portions, and means further timing and 
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controlling said ejecting means comprising a come 
mutator driven in timed relation. With Said cons 
veyor, and brushes bearing against Said commu 
tator and disposed to apply plate Voltage to the 
grid-controlled gaseous discharge tube during 
scanning periods through a circuit incapable of 
Operating Said ejector and to apply plate Voltage 
to the grid-controlled gaseous discharge tube 
during ejecting periods, whereby ejection of an 
article occurs at an invariable point in each as 
Sorting cycle. 

6. In a photoelectric assorting apparatus, the 
Combination of a continuous conveyor having 
Spaced article seats and portions of a reference 
background thereon, photoelectric means ar 
ranged to View articles in Said Seats and Said 
portions, means controlled by said photoelectric 
means for ejecting articles from Said conveyor 
including a grid-controlled gaseous discharge 
tube SO Connected that its plate current causes 
the ejecting operation, means acting to period 
ically normalize the apparatus, and means fur 
ther timing and controlling said ejecting means 
comprising a commutator driven in timed rela 
tion with Said conveyor, and brushes bearing 
against Said commutator and disposed to apply 
plate Voltage to the grid-controlled gaseous dis 
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charge tube during Scanning periods through a 
circuit incapable of operating said ejector and to 
apply plate voltage to the grid-controlled gaseous 
discharge tube during ejecting periods through a 
circuit capable of operating said ejector, where 
by ejection of an article occurs at an invariable 
point in each assorting cycle. 

7. In a photoelectric assorting apparatus, the 
combination of a continuous conveyor having 
Spaced article Seats and portions of a reference 
background thereon, photoelectric means ar 
ranged to view articles in said seats and said por 
tions, means controlled by said photoelectric 
means for ejecting articles from said conveyor 
including a grid-controlled gaseous discharge 
tube So connected that its plate current causes 
the ejecting operation, and means further tim 
ing and controlling said ejecting means compris 
ing a commutator driven in timed relation with 
Said conveyor, and brushes bearing against said 
Commutator and disposed to apply plate voltage 
to the grid-controlled gaseous discharge tube 
during Scanning periods through a circuit in 
capable of operating said ejector and to apply 
plate voltage to the grid-controlled gaseous dis 
charge tube during ejecting periods through a 
circuit capable of operating said ejector, where 
by ejection of an article occurs at an invariable 
point in each assorting cycle. 

8. In a photoelectric assorting apparatus, the 
combination of a continuous conveyor having 
Spaced article Seats and portions of a reference 
background thereon, photoelectric means ar 
ranged to view articles in said seats and said 
portions, Solenoid means controlled by said pho 
toelectric means for ejecting articles from said 
conveyor including a grid-controlled gaseous dis 
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charge tube so connected that its plate current 
causes the ejecting operation, and means further 
timing and controlling said ejecting means coma 
prising a commutator driven in timed relation 
With Said conveyor, and brushes bearing against 
said commutator and disposed to connect said 
ejector Solenoid to the plate circuit of said grid 
controlled gaseous discharge tube through a re 
Sistor during scanning periods and disposed to 
Short-circuit said resistor. at a fixed point in the 
aSSCriting cycle. 

9. In a phctoelectric assorting apparatus, the 
combination of a continuous conveyor having 
Spaced article SeaS and portions of a reference 
background thereon, a photoelectric cell ar 
ranged to view articles in said seats and said 
reference background, means controlled by said 
photoelectric cell for ejecting off-color articles 
from said conveyor, means acting to periodically 
normalize the apparatus with respect to the light 
reflected from said spaced reference portions to 
Said cell and comprising first and second ampli 
flers in the controi circuit of said ejecting means, 
a condenser in the plate-grid circuit of said an 
plifiers, means to periodically establish a grid 
biasing circuit around Said condenser when said 
photoelectric cell views a reference portion, and 
means to vary the extent of the bias so applied 
to said second amplifier, and means further tim 
ing and controlling said ejecting means, whereby 
ejection occurs at an invariable point in the as 
Sorting cycle. 

10. In a photoelectric assorting apparatus, the 
Combination of a continuous conveyor having 
Spaced article seats and portions of a reference 
background thereon, a photoelectric cell arranged 
to view articles in said Seats and said reference 
background, means controlled by said photoelec 
tric cell for ejecting off-color articles from said 
conveyor, means acting to periodically normalize 
the apparatus comprising first and second am 
plifiers in the control circuit of said ejecting 
means, a condenser in the plate-grid circuit of 
said amplifiers, means to periodically establish a 
grid biasing circuit around said condenser when 
said photoelectric cell views a reference portion, 
and means to vary the extent of the bias so ap 
plied to said second amplifier, and means further 
timing and controlling said ejecting means, 
whereby ejection occurs at an invariable point 
in the assorting cycle. 

11. In a photoelectric assorting apparatus, the 
combination of a conveyor having spaced article 
seats and portions of a reference background 
thereon, a photoelectric cell arranged to view 
articles in said seats and said reference back 
ground, means controlled by said photoelectric 
cell for ejecting off-color articles from said con 
Weyor, means acting to normalize the apparatus 
comprising first and second amplifiers in the 
control circuit of said ejecting means, a con 
denser in the plate-grid circuit of said amplifiers, 
means to periodically establish a grid biasing cir 
cuit around said condenser, and means to vary 
the extent of the bias So applied to said second 
amplifier, and means further timing and con 
trolling said ejecting means, whereby ejection 
occurs at an invariable point in the assorting 
cycle. 

12. In a photoelectric assorting apparatus, the 
combination of a conveyor having spaced article 
seats and portions of a reference background 
thereon, a photoelectric cell arranged to view 
articles in said seats and said reference back 
ground, means controlled by said photoelectric 
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cell for ejecting off-color articles from said con 
Weyor, means acting to normalize the apparatus 
comprising an amplifier in the control circuit of 
Said ejecting means, a condenser, means to peri 
odically establish a grid biasing circuit around 
Said condenser, and means to vary the extent of 
the bias so applied to said amplifier, and means 
further timing and controlling said ejecting 
means, whereby ejection occurs at an invariable 
point in the assorting cycle. 

13. In a photoelectric assorting apparatus, the 
Combination of a conveyor having spaced article 
Seats and portions of a reference background 
thereon, a photoelectric cell arranged to view 
articles in said seats and said reference back 
ground, means controlled by said photoelectric 
cell for ejecting off-color articles from said con 
veyor, and means acting to normalize the ap 
paratus comprising an amplifier in the control 
circuit of said ejecting means, a condenser, means 
to periodically establish a grid biasing circuit 
around said condenser, and means to vary the 
extent of the bias so applied to said amplifier. 

14. In a photoelectric assorting apparatus, the 
combination of a conveyor for transporting arti 
cles to be assorted, a photoelectric cell arranged 
to View articles on Said conveyor, means con 
trolled by said photoelectric cell for ejecting off 
color articles from said conveyor, means for ac 
tuating Said ejection means including an ioniz 
ing power tube and electrostatic induction means 
between said photoelectric cell and said power 
tube, means to periodically establish a normaliz 
ing grid biasing circuit around Said electro-static 
inductor. In eans, and means to vary the extent 
of the bias so applied, whereby to adjust the bias 
of said tube proportional to the illumination of 
the viewing field of the photoelectric cell. 

i5. In a photoelectric assorting apparatus, the 
combination of a viewing field, lamps for illumi 
nating said field, a light-sensitive electrical unit 
optically exposed to said field, means for intro 
ducing into said field at certain times objects to 
be assorted and at certain other times a standard 
of reflectivity, an ejector capable of ejecting 
objects when actuated, an electrical amplifying 
System including a grid-controlled gaseous dis 
charge tube, said System being Sensitive to cur 
rents from the light-sensitive electrical unit and 
capable of actuating the ejector at suitable times 
by the plate current of the grid-controlled gaseous 
discharge tube, and means for periodically ad 
justing the retaining bias of said grid-controlled 
gaseous discharge tube essentially proportional 
to changes in the effective brightness of said 
lamps, said periodic adjusting means fully effect 
ing any requisite change of the retaining bias in 
a single periodic adjusting operation. 

16. In a photoelectric amplifier, the combina 
tion of a light-sensitive electrical unit, a viewing 
field therefor an electrical amplifying system in 
cluding a grid-controlled gaseous discharge tube, 
and means for periodically adjusting the retaining 
bias of said grid-controlled gaseous discharge tube 
essentially proportional to changes in the illumi 
nation of said viewing field, said periodic adjust 
ing means fully effecting any requisite change of 
the retaining bias in a single periodic adjusting 
operation. 

17. In a photoelectric assorting apparatus, the 
combination of a viewing field, lamps for illumi 
nating said field, a light-sensitive electrical unit 
optically exposed to said field, means for intro 
ducing into said field at certain times objects 
to be assorted and at certain other times a stand 
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ard of reflectivity, an ejector capable of eject 
ing objects when actuated, an electrical amplify 
ing system including a grid-controlled gaseous 
discharge tube, said system being sensitive to 
currents from the light-sensitive electrical unit 
and capable of actuating the ejector at suitable 
times by the plate current of the grid-controlled 
gaseous discharge tube, and means for adjusting 
the retaining bias of said grid-controlled gaseous 
discharge tube essentially proportional to the 
effective brightness of said lamps, said adjusting 
means fully effecting any requisite adjustment in 
a single periodic adjusting operation. 

18. In a photoelectric assorting apparatus, the 
combination of an illuminated viewing field, a 
photo-tube optically exposed to said field, a con 
veyor for introducing into said field alternately 
objects to be assorted and portions of a reference 
background, an ejector capable of ejecting ob 
jects when actuated, and an electrical amplifying 
system receiving impulses from said photo-tube 
capable of actuating said ejector, and containing 
a first amplifier tube and a second amplifier tube, 
electro-static induction means between said tubes, 
the plate of Said first amplifier causing Voltage 
variations in the control grid of said second 
amplifier by electrostatic induction, Said grid 
being also connected through a highly resistive 
path to a biasing potential varied by direct cur 
rent amplification. 

19. In a photoelectric assorting apparatus, the 
combination of a viewing field, a reference back 
ground, a photo-tube optically exposed to said 
field and reference background, means for intro 
ducing into said field objects to be assorted, an 
ejector capable of ejecting certain objects from 

40 

said means when actuated, and an electrical 
amplifying system receiving impulses from said 
photo-tube, capable of actuating said ejector, and 
containing a first amplifier tube, a Second 
amplifier tube, and electro-static induction means 
between said tubes, the plate of Said first tube 

2,181,096 
causing voltage variations in the control-grid of 
Said Second tube by electro-static induction while 
objects are being viewed, the grid of said second 
tube being essentially floating during such times, 
Said grid being connected through a highly con 
ductive path to a suitably established biasing po 
tential While said photo-tube views the reference 
background. 

20. In a photoelectric assorting apparatus, the 
combination of a viewing field, a reference back 
ground, a photo-tube optically exposed to said 
field and reference background, means for intro 
ducing into said field objects to be assorted, an 
ejector capable of ejecting certain objects from 
said means when actuated, and an electrical 
amplifying system receiving impulses from said 
photo-tube, capable of actuating said ejector, and 
containing a first amplifier tube, a second ampli 
fier tube, and electro-static induction means be-, 
tween said tubes, the plate of said first tube caus 
ing voltage variations in the control-grid of said 
second tube by electro-static induction while ob 
jects are being viewed, the grid of said second 
tube being essentially floating during such times, 
Said grid being connected through a highly con 
ductive path to a biasing potential varied by 
direct current amplification of the photo-tube 
current while said photo-tube views the reference 
background. 

21. In a photoelectric assorting apparatus, the 
combination of a conveyor having spaced article 
Seats, a photoelectric cell arranged to view arti 
cles on said seats, means controlled by said photo 
electric cell for ejecting off-color articles from 
said conveyor, and means acting to normalize the 
apparatus, comprising an amplifier in the control 
circuit of said ejecting means, a condenser, means 
to periodically establish a grid biasing circuit 
around said conderaser, and means to vary the 
extent of the bias so applied to said amplifier. 

DAVID C. COX. 

10 

20 

30 

35 

40 


