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1

This invention relates to the art of article 
classification and has particular relation to classi­
fication through the medium of identifying pat­
terns.

It is an object of the invention to provide auto­
matic apparatus for classifying things accord­
ing to photo-response to lines and/or colors which 
constitute classification instructions and which 
have been attached to, imprinted upon or caused 
to represent the things being classified.

Another object of the invention is to provide a 
novel method by which classification patterns 
consisting of different identifying combinations 
within a fixed pattern area are utilized to identify 
different articles.

A further object of the invention is to provide 
photo-sensitive apparatus which shall classify 
things without recourse to characteristics of the 
things themselves for classification instructions.

Another object of the invention is to provide 
photo-sensitive apparatus which shall classify 
things or their tokens which are caused to move 
with motion of translation past the photo-sensi­
tive apparatus without orientation of those things 
with respect to the direction of translatory mo­
tion.

Another object of the invention is to provide 
photo-sensitive apparatus which can serve as 
sensory and classifying organ for tabulating, 
computing and sorting machines.

More concisely stated, it is an object of the in­
vention to provide an automatic apparatus that 
will execute with precision and dispatch classify­
ing orders which are given to it and will yield up 
the results of the classification process in an in­
telligible manner.

One application of the invention is in the so- 
called “super-market” field. An embodiment of 
the invention in this application will be described 
in detail, but it should not be considered that 
the invention is limited to that field only. The 
novel features that we consider characteristic of 
the invention are set forth with particularity in 
the appended claims. The invention itself, how­
ever, both as to its organization and its method of 
operation, together with additional objects and 
advantages thereof, will best be understood from 
the following description of specific embodiments 
when read in connection with the accompanying 
drawings, in which:

Fig. 1 is a pattern used in coding classification 
information;

Figs. 2 through 9 are patterns evolved from 
Fig. 1;

Fig. 10 is a modification of the pattern of Fig. 1;

2
Fig. 11 is a diagrammatic view showing an em­

bodiment of the invention;
Fig. 12 is a sectional elevation, at A—A, of the 

optical and scanning elements utilized in the 
5 practice of the invention in accordance with 

Fig. 11;
Fig. 13 is a right side view of another element 

utilized in accordance with Fig. 11;
Fig. 14 is a block drawing of the electronic cir- 

10 cult utilized in the embodiment of the invention 
;diagrammedinFig.il

Fig. 15 is a schematic drawing of the electronic 
circuit utilized in accordance with Fig. 11; and

Fig. 16 is a graph utilized in the explanation of 
15 the operation of the electronic circuit of Fig. 15.

Fig. 1 shows a pattern of white lines I, 2, 3 and 
4 on a dark background 5. Line I is a datum 
line and the positions of lines 2, 3 and 4 are fixed 
with respect to line i. There are, then, fixed 

20 places for three lines 2, 3 and 4 in the pattern, 
and these lines are termed information lines. 
While the lines have fixed places in the pattern, 
the lines do not necessarily fill the places. For 
example, line 4 is missing from its place in the 

25 pattern in Fig. 3. A zero (0) is associated with 
a vacant line position and the numeral one (1) 
with an occupied line position. The information 
pattern of Fig. 3 could therefore be replaced by 
the code number 110 and the pattern of Fig. 4 by 
101. The information lines have particular 
weights assigned to them; line 4 is 2°, line 3 is 21, 
line 2 is 22. A digit (1 or 0) associated with a 
particular line position in the code number is 
used as the coefficient of the weight assigned to 

3fi that line position. The information in Fig. 3 is 
therefore decoded as follows:

110=1-2^1-2^0-20=6

40 showing that the pattern in Fig. 3 represents 
classification 6, or the sixth classification, which 
in practice could be 60, department F or volume 
vi, etc. Similarly, Fig. 4 yields up

45 101=1-2^0-2^1-20=5

classification 5. It is seen from Figs. 2 through 
8 that three lines in different combinations can 
be caused to represent seven different classifica- 

50 tions. If one more line location were included in 
the pattern, eight more classifications would be 
made available; another place would increase the 
total by sixteen; another by thirty-two, etc. By 
the incorporation of more and more places for 

56 .lines into the pattern, the number of classifica-

diagrammedinFig.il
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tions grows very fast and can be made large with­
out limit. For example, if there are places for 
ten classification lines in the pattern, the num­
ber 11111,11111 is available. This is decoded as 
follows:

1 ■ 29h-1 ■ 28-:-l · 2T-^1 · 25->l -2=-4-1 ·24-4-
1 · 2=-4-1 ■ 22-4-1 · 21--1 · 2°= 1,023

Since the information lines 2, 3 and 4 have the 
same form and color, the only method by which 
they may be discriminated among is by position. 
If, however, they are colored differently, position 
may be neglected in discrimination, for a par­
ticular line color can function in the same man­
ner as a narticular line position. Further, if the 
particular colors radiated by the lines are pro­
duced by the impinging of ultraviolet light upon 
fluorescent pigments, the corruption of the pat­
tern by any extraneous non-fluorescent colors in 
the neighborhood of the pattern is averted. The 
present embodiment of our invention utilizes a 
pattern of light and dark lines, but in certain of 
the modifications of our invention, a pattern uti­
lizing several colors may be used with advan­
tage.

The straight line pattern of Fig. 1 is useful only 
where the pattern can be oriented with respect 
to the photosensitive apparatus. The straight 
line pattern is modified into the circular pattern 
of Fig. 10 in order that orientation of the pat­
tern be made unnecessary. Lines 6, 7, 8 and 9 
of Fig. 10 correspond respectively to lines I, 2, 
3 and 4 of Fig. 1. The series of concentric cir­
cles 10 has a function which will be discussed 
later in this disclosure. As with the straight line 
pattern, by increasing the number of places for 
lines in the pattern (or “target”) of Fig. 10, the 
number of classifications may be made large 
without limit.

In Fig. 11, a system is shown which is utilized 
for the purpose of classifying such articles as 
cans and other packages 11 in accordance with 
the information incorporated into the pattern 
which is placed on each package 11 in the form 
of a sticker or stamped mark 12. It may be nec­
essary, for example, to classify the package into 
seven price categories, namely Id, 2d, 3d, 4d, 50, 
6d and 7d. It has been shown above how this 
may be accomplished with three line positions, 2, 
3 and 4. Accordingly, each package 11 is dis­
posed, with the target 12 down, on a transparent 
conveyor 13 and advanced thereby to a region 
where it is strongly illuminated by a plurality of 
suitable illuminating sources 14.

The radiations reflected by the bottom of the 
package 11 are projected into the optical and 
scanning element 15. If the element 15 recog­
nizes a pattern in a particular package, the dis­
placement device 16 quickly pushes the package 11 
across the conveyor 13 and onto the delivery 
chute 17 by means of which it is passed through 
the barricade 18 to be wrapped for removal from 
the premises. If the element 15 fails to recog­
nize a pattern 12 on the package 11 by the time 
the package 11 has left the operating range of 
the element 15, the package i ί continues along 
the conveyor 13 until it is automatically placed 
on the return conveyor 19 which causes it to 
fail to pass the barricade 18 and returns it toward 
the point of placement on the conveyor 13.

As described hereinafter, the scanning element 
includes sensing means which is moved back and 
forth transversely of the conveyor 13. This in­
sures scanning of the pattern on each of the
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packages I i regardless of position of the package 
on the conveyor, thus eliminating the need for 
accurate placement of the package on the con­
veyor.

The function of element 15 is revealed by Fig. 
12. Light from the bottom of the package I ί is 
focused by the lens or plurality of lenses 20 onto 
the ground glass screen 21. The lens 20 and the 
distance from lens 20 to screen 21 are so selected 
that a sharp image of the bottom of the package 
II is produced on the ground glass screen 21 
regardless of slight variations in the distance 
from lens 20 to package II, an important object 
of this arrangement. A synchronous motor 22 is 
connected through a coupling 23 to a shaft 24 
bearing a right hand thread 25 which is turned 
back upon itself to form a left hand thread 20 
which is also turned back upon itself into the 
right hand thread, with the result that there is 
an endless thread 25—26 upon the shaft 24. A 
carriage 27 rides on the shaft 24 and is restrained 
to motion in the direction of the axis of the shaft 
24 by the fixed bar 28. A pin 29 in the carriage 
27 rides in the thread 25—26 and causes the car­
riage 27 to oscillate through the extent of the 
thread 25—26. If the pitch of the thread 25—26 
is constant, except on that portion where the 
thread 25—26 is turning back on itself, the car­
riage 27 will oscillate at constant velocity except 
during the small reversal time as the thread 
25—26 reverses. A light-tight box 30 with cover 
31 is mounted on the carriage 27 so that it has 
the reciprocating motion of the carriage 27. The 
cover 31 is provided with an aperture 32 which 
admits light from a small portion of the picture 
on the screen 21 to the photo-cell 33. The photo­
cell 33 has two terminals, 34 and 35. The veloc­
ity of the carriage 27 is sufficiently great that 
there is positive assurance that the photo-cell, 
or plurality of photo-cells, 33 will scan the cen­
tral portion 10 of every pattern 12 passing the 
scanning plane A—A. Of course the velocity of 
carriage 27 will depend to some extent upon the 
speed of the conveyor 13, but there is no close 
relation therebetween.

The scanning element 15 and its associated 
electronic circuit have a double function: they 
must see and recognize the target 12, and after 
recognition they must see and decode the classi­
fication instructions in the target 12. The recog­
nizable portion of the pattern is the central por­
tion 10, which consists of a series of alternate 
concentric black and white circles. The white 
lines are highly reflective while the black lines 
reflect very little light. Since the recognizable 
lines 10 are centrally located within the pattern 
12, all recognized targets 12 will be centrally 
scanned, an important feature if the information 
in the pattern is to be correctly decoded. As 
disclosed previously, the lines 6, 7, 8 and 9 in the 
target 12 comprise the coded information. It is 
to be noted that these lines are not as highly 
reflective as the white lines in the central portion 
10. The means by which the invention auto­
matically recognizes the target 12 and translates 
the coded information which is in the form of 
lines in the target 12 into intelligible classifica­
tion information is schematically revealed in the 
block diagram of Fig. 14 and is revealed in detail 
in Fig. 15. It is to be noted, however, that this 
is only one of several systems which may be 
utilized in obtaining information from the target 
12 and from modifications thereof. As the aper­
ture 32 passes over the picture on the screen 21, 
there are fluctuations in the amount of light
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which strikes the photo-emissive type tube 33. 
These fluctuations are due to the different reflec­
tive qualities in the various portions of the bot­
tom surf aces of the packages ί I, and the light 
impulses are converted into electrical impulses 
by the cell 33. As the photo-cell 33 passes the 
various lines in the target 12, impulses will be 
generated in the associated circuit and applied 
to the wide range amplifier 36 which is coupled 
to an alerter 37 and also to a limiter 38. The 
limiter, in turn, is coupled to a starting stage 39 
and to as many information stages 40, 41 and 
42 as there are information line places provided 
for in the target 12. The alerter 37 is also 
coupled to the starting stage 39. The informa­
tion stages 40, 4i and 42 are used to operate a 
suitable device for indicating the presence or 
absence of the information lines 7, 8 and 9.

Specifically, a standard full-wave rectifier cir­
cuit 43 is employed to provide proper filament 
voltages and the necessary direct current volt­
ages, both positive and negative with respect to 
the ground of the circuit, for the operation of 
the stages involving the photo-tube 33; two- 
stage pentode amplifiers 44 and 45 which, together ί 
with the associated circuit, acts to amplify the 
positive impulses generated by the photo-tube 33; 
four thyratrons 46, 47, 48 and 49 which comprise, 
in conjunction with the associated circuit, a 
standard scale of eight impulse counter which ; 
acts to count all pulses of a predetermined ampli­
tude or higher and which, if eight impulses are 
counted within a preset time interval, acts to 
alert the starting tube 50; a limiter tube 51, also 
coupled to the output of the wideband amplifier 
36, which, together with its associated circuit acts 
to limit all pulses passing through it to a pre­
determined amplitude; a shield-grid thyratron 
50 which starts the information stages 40, 4i and 
42 when the correct voltage is applied to the 
shield grid of the thyratron 50: by the alerter 37 
and to the control grid of the thyratron 50 by 
the limiter 51; and three information stages uti­
lizing shield grid thyratrons 52, 53 and 54 to 
whose shield grids a starting voltage is applied 
successively by thyratrons 55, 56 and 57 respec­
tively and then cut off after successive short 
periods by thyratrons 58, 59 and 66, respectively.

The photocell 33 is connected through termi­
nal 34 to a positive tap on the power supply 43 
with a maximum voltage of 90 volts. The cath­
ode is connected from terminal 35 to ground 
through resistor 6i.

The impulses generated in resistor 61 are 
applied to the wide band amplifier 36 by the cou­
pling condenser 62 which is connected to the con­
trol grid of the amplifier 44. The control grid 
is also connected to ground through resistor 63. 
The cathode of amplifier tube 44 is connected to 
ground through a cathode bias circuit utilizing 
resistor 64 and condenser 65. The screen voltage 
is obtained from the power supply through the 
series resistor 66, and the screen grid is also con­
nected to ground through condenser 67. Voltage 
is applied to the plate of the tube 44 through the 
series resistor 68. Amplifier tube 45 together 
with its associated circuit elements 69, 70, 71, 72, 
73, 74 and 75 comprise an amplifier stage iden­
tical to the preceding one.

The output of the amplifier stages is coupled 
through condenser 76 to the junction of con­
densers 77 and 78 which condensers are connected 
to the grids of thyratrons 46 and 47 respectively. 
The grids are also connected through resistors 
79 and 80 to the negative terminal of a bias cell
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81 whose positive terminal is connected to ground. 
The plate of tube 46 is connected through the 
operating coil of relay 82, which relay is a single 
pole normally closed time delay relay, to resistor 
83 which is connected to the armature 84 of relay 
82. The contact of relay 82 is connected to B 
plus. Condenser 85 connects the plate of tube 
46 to the plate of tube 47 which is also connected 
to armature 84 through resistor 86. Resistor 87 
couples the plate of tube 47 to the junction of 
condensers 88 and 89 which are connected respec­
tively to the grids of thyratrons 48 and 49. These 
grids are also connected through resistors 90 
and 9i to the negative terminal of bias cell 92 
whose positive terminal is connected to ground. 
The plate of tube 48 is connected to armature 
84 through resistor 93 and to the plate of tube 
49 by condenser 94. The plate of thyratron 49 
is connected to B plus through the operating coils 
of relay 95, a single pole double throw relay whose 
armature 96 is connected to the shield grid of 
thyratron 50 and whose contacts are connected 
to negative tap terminals Vi and V2 on the power 
supply 43, and of relay 97, a double pole time 
delay relay with one normally open contact and 
one normally closed contact. Normally closed 
contact 98 of relay 97 is connected to the high 
voltage tap of the power supply 43 while arma­
ture 99 is connected to the B plus terminals of 
each of the stages of the circuit. Armature i 00 
operates the normally open contacts of relay 97 
and armature 100 is connected to the high volt­
age terminal of the power supply 43. Normally 
open contact point 10 i is connected to terminal 
I 02 of Fig. 13. Terminal (03 of Fig. 13 is con­
nected to ground.

The output of the amplifier 36 is coupled to the 
grid triode tube 5 (, connected as a limiter, by 
condenser (02. The grid is also connected to 
ground by grid leak resistor (05. The cathode 
of the tube 51 is connected to ground through a' 
cathode bias circuit comprised of resistor 106 
and condenser (07. The plate is connected to 
B plus through the series resistor (08 and to 
the control grids of the starting stage thyratron 

' 50 and of the information stage thyratrons 52, 
53 and 54 by condenser (09.

The cathode of starting stage shield grid thyra­
tron 50 is connected to ground and its plate is 
connected to B plus through the operating coil 
of relay i (0, a six pole normally closed relay whose 
contacts Ai to As inclusive are connected to the 
grids of the timing thyratrons 55 to 60 inclusive, 
respectively.

All of the information stages 40, 4( and 42 are 
identical to one another except for the specific 
values of the resistors and condensors in the 
grid circuits of the timing thyratrons 55, 56, 57, 
58, 59 and 60. Each information stage utilizes 
shield grid thyratron 52, 53, or 54, to whose con­
trol grids the positive signal pulses are delivered 
from the limiter 38 by the condenser (09. The 
shield grid of each tube is connected to ground 
and the cathode of each is connected to the mid­
point of a voltage divider comprised of resistors 
((I and 1 (2, i 13 and ((4, or I (5 and ((6. The 
plates of thyratrons 52, 53 and 54 are connected 
to B plus through the operating coils of relays 
(17, 1(8 and (i 9 respectively. The alerting thyra­
trons 55, 56 and 57 have R-C circuits comprised 
of condensers 120, 12( and 122, respectively, and 
resistors (23, (24, and (25, respectively, connect­
ing from grids to ground. The cathodes of the 
tubes 55, 56 and 57 are connected to ground and 
their plates are connected to B plus through ter-75
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minals 126, ί2Τ and 128 respectively of relays 
129, 130 and 13 i respectively through resistors 
132, 133 and 134 respectively. Resistors ill, 113 
and 115 of the voltage dividing networks are con­
nected respectively to the second set of contacts 5 
of relays 129, 130 and 131 and thence respec­
tively to the plates of tubes 55, 56 and 57. The 
stopping thyratrons 58, 59 and 60 have R-C cir­
cuits comprised of condensers 135, 136 and 137 
respectively and resistors 138, 139 and 140 respec- 10 
tively connected from their grids to ground; their 
cathodes are connected to ground and their plates 
are connected to B plus through the operating 
coils of the double pole, normally closed relays 
129, 130 and 131 respectively. 15

Fig. 16 indicates the voltage wave generated in 
resistor 61 as the phototube 33 scans the image 
of the target 12. The scanning is alternately to 
the right and to the left. Because of the par­
ticular design of the target, the same pulse train 20 
results from scanning in either direction. For 
the purposes of this disclosure, the scanning di­
rection is arbitrarily assumed to be from left to 
right. Each section of this wave will be traced 
through the system to disclose the operation of 25 
the circuit. The first three pulses 141, 142 and 
143 are generated as the photocell 33 passes the 
information lines 7, 8 and 9 of the target 12; they 
are at the relatively low voltage amplitude Va 
because of their relatively poor light reflecting 30 
quality. If the gain of the amplifier 3S is A, then 
these pulses will appear with an amplitude AVa 
at the output of the amplifier 36 and at the input 
to the counting circuit 37 and the limiter 38. 
The counting circuit 37 is adjusted so that it will 35 
only respond to pulses whose amplitudes are 
greater than AVa, so this series of pulses will 
have no effect on the counting circuit. The 
limiter 38 is adjusted by means of its associated 
circuit in such a manner that the greatest am- 40 
plitude of voltage applied to the succeeding stages 
will be AVa. Thus, the first series of pulses with 
an amplitude of AVa will be applied to the con­
trol grids of the shield grid thyratrons 59, 52, 
53 and 54. Since the shield grids of each of 4S 
these thyratrons is highly negative with respect 
to the cathodes at this time, pulses of amplitude 
AVa will have no effect on these tubes.

The next pulse 144 is generated by the signal 
ring 6 of the target 12. Since this pulse is of 50 
the same amplitude, AVa, as the previous pulses, 
it will have no effect on the information stages 
48, 41 and 42, or on the alerter 37.

The series of pulses 145, 146, 147, 148, 149, (50, 
(5( and (52 are generated as the photocell 33 55 
passes the signal rings 10 in the center of the 
target (2 and, because of their relatively good 
reflecting qualities, are at a higher amplitude 
than Va, namely Vs. These pulses (45 through 
152 are amplified by the amplifier 36, appear at eo 
its output as pulses of amplitude AVb, and are of 
great enough amplitude to operate the alerter 
stage, with the result that the circuit counts the 
pulses. The first of the series of pulses (45 
through (52. fires tube 46. The second extin- 65 
guishes 46 and fires 47. The third fires 46 again. 
The fourth extinguishes 46 and 47 and fires 48. 
The fifth fires 46. The sixth extinguishes 46 and 
fires 47. The seventh fires 46. The eighth extin­
guishes 46, 47 and 48 and fires 49. An examina- 70 
tion of the sequence reveals that during the nor­
mal cycle tube 46 is never firing for a longer 
period than “a” seconds. This fact is made use of 
in the following manner, to prevent extraneous 
pulses from completing the alerting cycle: Relay 75

8
82, which is in the plate circuit of tube 46, is de­
signed to operate only if tube 46 is in a conducting 
state for a period longer than “a” seconds. Thus, 
if some pulse fires tube 46 and no other pulses 
appear in the normal sequence, relay 82 will op­
erate and remove B plus from tubes 46, 47 and 
48 and clear the counter. As soon as relay 82 
causes tube 46 to be extinguished, the armature 
of relay 82 is released and the circuit is ready to 
count again. If the entire sequence of eight sig* 
nal pulses appear, tube 49 will fire and operate re­
lays 95 and 97. Relay 95 causes a less negative 
voltage to be applied to the shield grid of the 
thyratron 50 and any succeeding pulse applied to 
the control grid will ignite it. Relay 97 is de­
signed to operate “B” seconds after tube 49 has 
fired and to remove the B plus supply from the 
entire circuit thus extinguishing all of the thy­
ratrons and preparing the circuit for a new cycle 
when the contacts are released. Relay 97 also 
operates, through terminals (02 and 103, relay 
157, of Fig. 13, which controls the package re­
moval mechanism. The same series of pulses (45 
through (52 is applied through the limiter 38 to 
the thyratrons 50, 52, 53 and 54, but since the 
tube 50 is not alerted by the alerter 37 until after 
the last pulse has appeared, these pulses have no 
effect on the starting stage 39 or the information 
stages 40, 41 and 42.

Pulse 153 appears during period c as photocell 
33 passes starting ring 6 of the target (2 «.gain 
The pulse of amplitude Va generated by starting 
ring 6 is applied to the amplifier 36 and the pulse 
appears at its output with an amplitude AVa. 
This pulse has no effect on the alerter 37, but is 
passed by the limiter 38 and is applied to the 
starting stage 39 and the information stages 40, 
4( and 42. The starting tube 50 is now in such 
a state due to the operation of relay 95 that this 
pulse applied to its control grid will ignite the 
tube 50 and operate relay 110. Operation of relay 
I (0 removes the negative voltage from each of 
the R-C circuits connected to the grids of thy­
ratrons 55 through 60, inclusive, and allows the 
electrons stored in condensers 120, (2(, 122 135 
(36 and (37 to leak off through resistors (23’ (24’ 
125,(38, (39 and (40. When the voltage becomes 
high enough on the grids of tubes 55, 56 and 57 
they fire and reduce the voltage across the volt­
age dividers ill through 1(6, thus reducing the 
difference in voltage between the shield grids 
and cathodes of thyratrons 52, 53 and 54. This 
alerts each of these tubes and allows it to fire 
if a pulse appears upon its control grid. The 
constants of the R-C circuits connected to the 
grids of tubes 55, 56 and 57 are adjusted so that 
tube 55 will fire at ti. tube 56 will fire at t2 and

52„wi11 flre at ts- The associated circuits of 
tubes 58, 59 and 60 are adjusted so that they will 
fire at is, i3 and t4 respectively and the firing of 
each of these tubes operates relays (29, (30 and 
J? r^pectiveIy> removes B plus from each of 
the tubes 55, 56 and 57, extinguishing them in 
turn, and increasing the differences in potential 
between the cathodes and shield grids of tubes 52 
53 and 54 respectively. The result is that tube 52 
can be ignited by a pulse (54 on its control grid 
0 y during period d and tube 53 can be ignited 
by a pulse 155 on its control grid only during 
period e, and tube 54 can be ignited by a pulse 156 

(4(, 142, (43, (54, (55 and (56 may or may not be 
depend?ng u»on what information is 

coded m the pattern being scanned.
The closing of relay ((7 indicates that the first
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claims, is intended to mean either the objects be­
ing classified or their tokens.

It should be noted further that in a broad sense 
the apparatus effects classification of informa­
tion represented by the markings, and the ap­
paratus can be used as a means for classifying 
information whenever desired.

From the foregoing description, it will be seen 
that the invention provides a novel classifying 
apparatus which may be used for various pur­
poses. It will be understood, of course, that the 
values of the circuit elements will be determined 
in any instance by the particular operating cir­
cumstances. Moreover, the invention is capable 

15 of various embodiments and is not limited to the 
particular embodiment illustrated and described.

We claim:
1. Apparatus for classifying articles having 

thereon concentric circular light-reflective outer 
classification lines and inner auxiliary lines; com­
prising means for continuously moving the ar­
ticles in a straight path past a scanning position: 
scanning means at said position for producing 
electrical pulses corresponding to said lines; 
means for oscillating said scanning means trans­
versely of said path to effect scanning diametric­
ally of the circular pattern on each article; a 
plurality of normally-inoperative electronic 
classifying devices; electronic means responsive 
to the pulses corresponding to said auxiliary lines 
for conditioning said devices for operation; and 
means for effecting operation of said devices, by 
the pulses corresponding to said classification 
lines, in a pattern corresponding to the pattern 
of the classification lines on each article.

2. Apparatus for classifying articles according 
to different identifying combinations of a pre­
determined number of positionally characterized 
classifying markings bn the articles, comprising 
means for producing electrical pulses in time- 
spaced relation corresponding to the positional 
characterization of said markings, a plurality of 
normally-inoperative classifying devices, means 
for rendering said devices successively operative 
in time sequence corresponding to the time se­
quence of said pulses, and means for supplying 
said pulses to all of said devices, whereby said 
devices are operated according to the pattern of 
the classifying markings on an article.

3. Apparatus for classifying articles having 
provided thereon positionally characterized 
classifying markings and auxiliary markings, 
comprising means for producing electrical pulses 
corresponding to said markings, a plurality of 
normally-inoperative classifying devices, means 
operable by the pulses corresponding to said 
auxiliary markings for rendering said devices 
successively operative in time sequence according 
to said classifying markings, and means for sup­
plying to all of said devices the pulses corre­
sponding to said classifying markings.

4. Apparatus for classifying articles according 
to different identifying combinations of a pre­
determined number of positionally characterized 
classifying markings on the articles, comprising 
means for producing electrical pulses in time­
spaced relation corresponding to the positional 
characterization of said markings, a plurality of 
thyratrons, a plurality of relays operable respec­
tively by said thyratrons, means for rendering 
said thyratrons successively operative in time se­
quence corresponding to the time sequence of 
said pulses, and means for supplying said pulses 

75 to all of said thyratrons, whereby said thyra-.
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information line 7, corresponding: to 2°, is present 
in its place in target 12. In a similar manner, the 
closing of relays 118 and I19 represents the pres­
ence of the information lines 8 and 9, respectively. 
The pattern in which the relays 117, 118 and 119 5 
close determines a code number which constitutes 
the yielding up in an intelligible manner of the 
classification information. For example, if relays 
119 and 118 close, but relay 117 fails to close, the 
code number is 110, which puts the package 11, 1 
which has just passed the electric eye element 15, 
in classification 6. The relays 117, 118 and 119 
can be caused to operate tabulating, computing 
and/or sorting machines.

The closing of the normally open relay 157 of : 
Fig. 13 is accomplished by the closing of relay 
97. The closing of relay 157 indicates two 
things: First, the scanning mechanism of Fig. 
12, used in conjunction with the electronic cir­
cuit of Fig. 15, has seen and recognized the cen- I 
tral portion 10 of the target 12; and, second, 
enough time (b seconds) has elapsed for the 
whole target to have been scanned. Although 
the receipt of operating energy through ter­
minals 102 and 103 of relay 157 is only momen­
tary, the relay 157 when once closed will be held 
closed by the holding coil energy supplied from 
the cell 158 through normally closed limit switch 
159 and the set of normally open contacts 160. 
The closing relay 157 also closes contacts 161 
which delivers energy from the source of poten­
tial 162 through solenoid 163 to terminals 164 
and 165 of motor 186 (Fig. 11). By means of 
the chain 167, the motor 166 causes the shaft 
168 to revolve, which results in the oscillation of 
the carriage 169 due to the effects of pin 170, 
fixed bar 171 and thread 172 in the same man­
ner as the corresponding elements of Fig. 12 
cause the carriage 27 to oscillate. A pusher 173 
is fastened to the carriage 169 by set screw 174. 
Pusher 173 travels across the belt in a direction 
parallel to scanning plane A—A pushing onto 
the delivery chute 17 any package 11 which hap­
pens to be in its operating range. The motion of 
the pusher 173 always begins at the extreme left 
end of its travel and the motion is limited to one 
cycle per closing of relay 157. This is Jogcause 
the holding circuit is broken by the opening of 
the limit switch 159 by screw 175 with the re­
sult that the motor is stopped. The opening of 
relay 157 deenergizes solenoid 163 and the spring 
loaded plunger 176 is forced against shaft 168. 
Inertia causes shaft 168 to continue to revolve 
until plunger 176 enters hole 177 and shaft 168 
abruptly and precisely stops. Screw 175 is so 
adjusted that it engages contact button 178 on 
limit switch 159 at the extreme end of travel of 
carriage 169, and coasts away from button 178 
before plunger 176 enters hole 177. When relay 
157 closes and causes the motor 166 to be en- 
engized relay 157 also causes the solenoid 
to be energized, thus withdrawing plunger 
from hole 177 and allowing shaft 168 to be 
volved.

In the foregoing description it has been
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65in the foregoing description it has been as­
sumed that the objects to be classified, such as 
represented by the packages 11 in Fig. 11, have 
the classifying information applied thereto and 
are scanned by the photo-sensitive apparatus. 
However the classification may be carried out 
by means of tokens of the actual objects, in which 
case the tokens would bear the classifying infor­
mation and would be scanned by the apparatus. 
Therefore, the word “article,” as used in the
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trons are operated according to the pattern of 
the classifying markings on an article.

5. Apparatus for classifying articles having 
provided thereon positionally characterized clas­
sifying markings and auxiliary markings, com- .5 
prising means for producing electrical pulses 
corresponding to said markings, a plurality of 
thyratrons, a plurality of relays operable respec­
tively by said thyratrons, means operable by the 
pulses corresponding to said auxiliary markings 10 
for rendering said thyratrons successively opera­
tive in time sequence according to said classify­
ing markings, and means for supplying to all of 
said thyratrons the pulses corresponding to said 
classifying markings. 15

6. Apparatus for classifying articles having 
provided thereon classification markings and 
auxiliary markings; comprising a plurality of 
normally-inoperative classifying devices; means 
responsive to said markings for producing elec- 20 
trical pulses; means including an electronic 
counter responsive to the pulses corresponding 
to said auxiliary markings for conditioning said 
devices for operation; and means for effecting 
operation of said devices, by the pulses corre- 25 
spending to said classification markings, in a 
pattern corresponding to the pattern of said 
classification markings on each article.

7. Apparatus for classifying articles having 
provided thereon classification markings and 39 
auxiliary markings, comprising a plurality of 
normally inoperative classifying devices, means 
responsive to said markings for producing elec­
trical pulses, means responsive to pulses pro­
duced from certain of said auxiliary markings 35 
for rendering said devices operative, means re­
sponsive to a starting pulse produced from one 
of said auxiliary markings for starting operation 
of said devices, and means for supplying to said 
devices the pulses produced from said classifica- 40 
tion markings.

8. Apparatus for classifying information in re­
sponse to a pattern including a series of mark- 
ings of predetermined number and other mark- 
ings representing information, said apparatus 45 
comprising means for producing time-spaced 
pulses corresponding to said markings, an elec­
tronic counter coupled to said means to receive 
pulses corresponding to said series of markings, 
a plurality of normally inoperative classification 50 
devices, means for rendering said devices opera­
tive upon completion of a counting operation by 
said counter, and means for supplying to said 
devices the pulses corresponding to said other 
markings. --

12
9. Apparatus for classifying information in re­

sponse to a pattern including a series of mark­
ings of predetermined number, a starting mark­
ing and other markings representing informa­
tion, said apparatus comprising means for pro­
ducing time-spaced pulses corresponding to said 
markings, an alerter stage coupled to means and 
operable by the pulses corresponding to said 
series of markings, a starting stage coupled to 
said alerter stage and conditioned thereby for 
operation, means for effecting operation of said 
starting stage in response to the pulse corre­
sponding to said starting marking, and informa­
tion-classifying stages rendered operable by said 
starting stage and connected to receive the pulses 
corresponding to said other markings.

10. Apparatus according to claim 9, wherein 
said alerter stage comprises an electronic coun­
ter, and the starting and classifying stages in­
clude shield grid thyratrons.

11. Apparatus for classifying information in 
response to a pattern including concentric cir­
cular outer classification lines and inner auxil­
iary lines; comprising means for scanning dia­
metrically of said pattern and for producing elec­
trical pulses corresponding to said lines; a plu­
rality of normally-inoperative electronic class!- 
fying devices; electronic means responsive to the 
pulses corresponding to said auxiliary lines for 
conditioning said devices for operation; and 
means for effecting operation of said devices, by 
the pulses corresponding to said classification 
lines, in a pattern corresponding to the pattern 
of the classification lines.
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