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Paiented Oct. 16, 1962 

1. 

3,059,112 
TAG READING PRODUCT AND APPARATUS 

Edward Rogal, Scituate, Mass, assignor to Universal 
Controls, Inc., New York, N.Y., a corporation of 
Maryland 

Filed Feb. 18, 1959, Ser. No. 794,028 
5 Claims. (CI. 250-71) 

The present invention relates to the registration of data 
and, more particularly, to the automatic registering and 
processing of data recorded on tags or the like affixed to 
separate articles of the type involved in a commercial 
transaction. 
The primary object of the present invention is to pro 

vide a product by which data may be recorded and a 
system by which data may be processed. The product is 
in the form of a tag or the like presenting regions of 
different physical character, each region being designed 
in a novel manner to respond, when energized, with radia 
tion of a wavelength that represents the order of a digit 
(e.g., the units, tens, hundreds, etc. column of a decimal 
number) and of an intensity that represents the value of a 
digit (e.g. a decimal magnitude ranging from “1” to "0"). 
The system comprises a novel association of reading and 
processing components including different detectors that 
respond to the wavelength and intensity of the radiation 
from the different regions, and logical circuitry that 
processes the outputs of the different detectors. 

Other objects of the present invention will in part be 
obvious and will in part appear hereinafter. 

For a fuller understanding of the nature and object of 
the present invention reference should be had to the 
following detailed disclosure taken in connection with 
accompanying drawings wherein: 
FIGURE 1 is a mechanical perspective of various 

components of the system embodying the present inven 
tion; 
FIGURE 2 is a block diagram of the system of 

FIGURE 1; 
FIGURE 3 is a plan view of a tag embodying the 

present invention; 
FIGURE 4 is a side elevation of the tag of FIGURE 

3; and 
FIGURE 5 is a schematic diagram of certain of the 

components of the block diagram of FIGURE 2. 
Generally, the present invention is illustrated herein in 

connection with a tag including different surface regions 
which generate fluorescent light of different wave lengths 
when excited by ultraviolet radiation, and a reader in 
cluding an emitter of ultraviolet radiation light and dif 
ferent photocells for producing electrical indicia of the 
fluorescent light of different wave lengths received from 
the different Surface regions. The arrangement is such 
as to avoid problems of precise positioning of the tag 
with respect to the reader. The different regions of any 
tag represent a multi-digit number being characterized by 
different wave lengths representing the units, tens, hun 
dreds, etc. orders of the different digits and by different 
emission intensities representing the various decimal mag 
nitudes of the different digits. The emission intensity of 
any Surface region is a function of its area which may 
be preselected in any convenient way. In order to render 
the digit representing intensities independent of the posi 
tion from the the tag with respect to the reader, the tag 
is provided with a reference surface region having a unique 
fluorescent response to the exciting radiation. The refer 
ence region serves to produce a reference intensity as a 
standard of comparison with which the digit represent 
ing intensities may be compared. In a typical situation, 
the data of several tags, which are affixed to several inde. 
pendent packages, are to be automatically registered and 
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processed. The number of photocells of the reader 
correspond to and discriminate among the number of dif 
ferent wavelengths of radiation emitted by the digit rep 
resenting the reference regions. 
As shown mechanically in FIGURE 1 and schematical 

ly in FIGURE 2, the illustrated system comprises a de 
tector 20 for receiving radiation from successive tags 
affixed to various articles of merchandise, a converter 22 
for translating signals received from the detector to digital 
data, a calculator 24 producing signals representing 
totalized data corresponding to a sequence of signals 
received from converter 22, an interlock matrix 26 for 
interrelating the operation of an auxiliary keyboard 28 
and a cash drawer 36 with the remainder of the system 
and a printer 32 for producing a sales slip recording the 
digital and totalized data. As shown, the system of 
FIGURE 1 is applied to the sales locations at the exits 
of a supermarket, which exits each include a booth 34 
into which merchandise 36 is conveyed by a suitable 
endless belt 38. Each article of merchandise 36 is pro 
vided with a tag 46 of a type to be described in detail 
below. Detector 20, converter 22, calculator 24 and 
printer 32 are mounted and contained in a suitable hous 
ing 42 that provides a pair of annunciators 44 and 46 to 
be viewed by the customer and the operator, respectively. 
Keyboard 2S, interlock matrix 26, and cash drawer and 
control 30 are mounted and contained in a suitable hous 
ing 48, which also is conveniently accessible to the oper 
ator. Interlock matrix 26 serves to lock out informa 
tion provided automatically at the option of an operator 
when keyboard 28 and instruction buttons 50 are oper 
ated. Thus an operator can compare the visual indicia of 
tags 40 with the indicia appearing on annunciator 46 as 
the tags are reading automatically when key 52 is punched. 
A sales slip 54 bearing a visual record of the transaction 
is ejected by printer 32. 
As shown (FIGS. 3 and 4) each of tags 40 includes a 

backing 55, at the rearward face of which is a suitable 
adhesive 56, and a plurality of adhesive tape sections 58 
at the rearward face of each of which is a suitable ad 
hesive 59. Each of tape sections 58 contains a differ 
ent fluorescent material of the type that emits fluorescent 
light of particular wave length in response to excitation 
by ultraviolet radiation. In the form shown, element 
58a is composed of a material such as silver sulphate 
(AggSO4), material 58b contains a material such as a 
nanganese carbon hydrate (Mn(CHO), 4HO), sec 
tion 58c contains a material such as thorium nitrate 
(Th(NO3)4) and section 58a contains a material such as 
thorium sulphate (ThSO4). These materials fluoresce 
respectively in the yellow, red, green and blue regions of 
the spectrum under excitation by ultraviolet light at 3650 
A. and room temperature. Tag 40 also is provided with 
a region 60 that is provided with visual indicia corre 
sponding to the coded indicia represented by sections 
58a, b, c, and d. 

Certain of the details of the system of FIG. 2 are 
shown in FIG. 5, which generally includes as compo 
nents, a detecting component 20, a source of ultraviolet 
radiation 62, an optical focusing component 64, a photo 
detector component 66, and a data converting compo 
nent 22. Data converting component includes a digitiz 
ing switch matrix 68 that is responsive to the output of 
detector component 66, a digital Output Section 70 that 
is responsive to the output of switch matrix 68 and a 
control network 72 for sequencing the operation of the 
System. 

in order to read the data on one of packages 36, its 
tag 40 is pressed against a window 74, which is pivoted 
at 76 and Spring pressed into a normal position against 
a stop 78 by a helical spring 80. When tag 40 is so 
pressed against Window 74, a contact 82 closes to apply 
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a positive pulse to the grid of a thyratron 84. In con 
sequence, tube 84 conducts so that the voltage across 
its associated capacitor 86 is applied across a resistor 
88 to ground. The voltage drop across resistor 88 is 
applied across the terminals of an ultraviolet gas dis 
charge tube 90. The resulting flash, of predetermined 
duration, from tube 90 is directed by a reflector 92 
through a half silvered mirror 94 and through window 
74, reflected by mirror 94 and refracted through an ob 
jective 96 into detector 66. Detector 66 includes a 
spherical mirror 98 having an opening 100 through which 
light may be received from objective 96 and a plurality 
of openings 162, 104, 166 and 108, in which are dis 
posed red, green, blue and yellow filters, respectively. 
Behind filters 102, 104, 166, and 108 are photomultiplier 
tubes i), 112, 14 and 116, the cathodes of which are 
connected to ground through resistors 13, 26, 22 and 
i24. These resistors constitute cathode follower outputs, 
across which analogue voltages are generated. These 
outputs are applied to associated rectifiers 26, 28, 130 
and 132 in order to charge associated Storage capacitors 
34, 136, 138 and 40. 
In consequence, the voltages across capacitors 134, 

136, 333 and 140 are functionally related to the intensities 
of the radiation received by photomultiplier tubes 10, 
12, 114 and 116. 
In accordance with the present invention, the foregoing 

analogue values are digitized by converter 22. Con 
verter 22 includes three voltage dividers 142, 44 and 46 
in association with output capacitors 34, 36 and 38. & 
Each of these voltage dividers includes ten resistors 43, 
one end of each of which is connected to a terminal of 
a resistor 59. The other terminal of resistor 150 is 
connected to ground. The other terminals of resistors 
143 are connected to discrete pole points of a sequence 
152 that is associated with one of three scanners 54. 
Each of scanners 454 is associated with one of capacitors 
134, 36 and 38. Each of scanners 254 is ganged to 
a pair of auxiliary scanners 156 and 458, the positions 
of which select an appropriate digital output. The digital 
output is in the form of selected pairs of frequencies, 
which pairs may be termed chords. It is apparent that 
ten digits may be represented as ten different combina 
tions of two out of six frequencies. Although, two out 
of five frequencies alternatively could be used, two out 
of six serves to provide sufficient redundency to ensure 
accuracy of the present system in accordance with in 
formation theory. In other words, any individual digit 
from 0 to 9 of a first decimal column or order of a multi 
digit number or field may be represented by a code of 
two out of six frequencies, any individual digit from 0 
to 9 of a second decimal column or order may be repre 
Sented by a code of two, out of six other frequencies, etc. 
The two out of six frequencies presenting the first decimal 
order, the two out of six frequencies presenting the sec 
ond decimal order, etc. all may be combined for trans 
mission at one time while retaining their identities for 
separation by suitable discriminating circuits. in the 
form shown, the various frequencies are produced by a 
frequency generator 159 and applied to the various pole 
points of sequences 16i that are associated with scan 
ners 56. It is apparent that the position of scanners 
54 determine the positions of scanners 156 and, there 

fore, the combinations of frequencies appearing at out 
put leads 163. 

Scanners 154 halt at appropriate pole points of se 
quences 152 in the following way. The junctions be 
tween resistors 48 and resistor 5 are applied to the 
grids of thyratrons 166. The plates of thyratrons 160 
are connected to input terminals of the coils of control 
relays 162. The output terminals of control relays 162 
are connected to ground. These relays are associated 
through appropriate switching with stepping solenoids 
164, which operate to step scanners 154 from pole point 
to pole point, and are associated with release solenoids 
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4. 
167, which serve to reset the system after any given 
reading. The operation of this switching will be de 
scribed below in connection with the operation of con 
trol circuit 72. At this point it is sufficient to state that 
this switching serves to hold scanners 154 on pole points 
that correspond to the intensities of the signals from 
photomultipliers 110, 12 and 14. 
The voltage across capacitor 140 serves as a standard 

for the voltages across capacitors 134, 136 and 138 in 
the following manner. The voltage across capacitor 140 
is applied through a resistor a 66 to the grid of triode 168, 
which serves as a cathode follower stage. The output 
of triode 68 is applied as a variable bias to the cathodes 
of thyratrons 160. Thus, the brighter the yellow stand 
ard radiation, the more the voltage across capacitor 140 
and the higher the potentials on the grids of tubes 160. 
Since the voltage dividers are adjusted to digitize the volt 
ages across capacitors 34, 136 and 38, it will be un 
derstood that the signals applied to the grids of tubes 160 
are compared to the standard voltage applied by tube 
i63 to the cathodes of tubes 60. 
Control circuit 72 operates converter 22 in the fol 

lowing manner. When tube 90 is fired, negative pulse 
:69 is generated at the grid of an input stage 476. The 
output 71 of stage 70 is inverted as at 173 and applied 
as a gating signal to the cathodes of phototubes 110, 112, 
iii.4 and 16 to render them operative only during a pre 
determined portion of the decay curve of tube 90. 
This output 171 also fires an output stage 172 in the 
form of a thyratron tube. When tube 72 fires, cathode 
relay 74 is energized and is locked through contact 176 
to B--. Relay 174 also applies B.-- through con 
tact 78 to stepping magnets 564. At this point, 
capacitors 34, 36, 38 and 146 have been charged 
by photomultipliers 116, 12, 14 and 116 in re 
Sponse to the incident radiation through filters 102, 104, 
166 and 08. In consequence, scanners 54 operate 
Successively to contact pole points 52. As any scanner 
54 moves from pole point to pole point, there is a 

Sequential increase in the voltage applied to the grid of 
its associated thyratron 160 by virtue of the voltage di 
vider action between resistors 48 and resistor 150. 
When this scanner 154 has reached a point at which the 
Voliage across its associated capacitor results in a rise 
above the threshold potential on the grid of thyratron 
166, thyratron 160 fires. Thus, relay A62 is energized, 
the current through stepping relay 64 is cut off and scan 
ner 154 comes to rest. Thus, also, a reset relay 65 is 
energized in order to return all components of the circuit 
to a condition at which another tag may be read. 

in operation, tags 48, to which differently colored 
tapes 58a, b, c and d have been applied, are affixed to 
articles of merchandise 36 to be sold. After being car 
ried by conveyor 38 to the reading station beneath hous 
ing 42, the tags are pressed against windows 74 to per 
mit their energization by ultraviolet light from tube 90 
and their emission of fluorescent light for reflection by 
mirror 94 through objective 96 into detector 66. In con 
Sequence, the analogue voltages produced by photomulti 
piers 10, 112, 14 and 16 are translated by converter 
22 to signals at output leads 163 in the form of combina 
tions of frequencies representing digital values. These 
signals operate to actuate annunciators 44 and 46 for ob 
servation by a customer and a sales person, to actuate 
calculator 24 for the purpose of producing a total to 
actuate printer 32 for the production of a sales slip 54 
and to actuate cash drawer control 3. The transaction 
is consummated when keyboard 28 is actuated by the 
Sales person for the purpose of causing cash drawer con 
trol 30 to open and the transaction to be permanently 
recorded in a suitable totalizer 31. 

Since certain changes may be made in the above de 
scribed product and device without departing from the 
Scope of the invention herein involved, it is intended that 
all matter contained in the above description or shown 
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in the accompanying drawing shall be interpreted in an 
illustrative and not in a limiting sense. 
What is claimed is: 
1. A data processing combination comprising a plu 

rality of different media thereupon, said different media 
being of different physical character by which they re 
spond to exciting ultraviolet radiation with characteristic 
fluorescent radiation of different wavelength ranges, said 
different media being of different extents in geometrical 
area by which said different wavelength ranges are of 
different analogue intensities, energizing means for gen 
erating said ultraviolet radiation and directing said ultra 
violet radiation toward said media, detecting means re 
sponsive to said different wavelength ranges, said detect 
ing means providing signals having different analogue 
magnitudes that are functionally related to said different 
analogue intensities, and means for converting said dif 
ferent analogues magnitudes to different digital values. 

2. A data processing combination comprising a plu 
rality of different media thereupon, said different media 
being of different physical character by which they re 
spond to exciting ultraviolet radiation with characteristic 
fluorescent radiation of different wavelength ranges, said 
different media being of different extents in geometrical 
area by which said different wavelength ranges are of 
different analogue intensities, energizing means for gen 
erating said ultraviolet radiation and directing said ultra 
violet radiation toward said media, detecing means re 
sponsive to said different wavelength ranges, said detect 
ing means providing signals having different analogue 
magnitudes that are functionally related to said different 
analogue intensities, impedance means for receiving said 
signals in order to develop unknown voltages thereacross, 
and converting means including a plurality of impedance 
means for developing reference voltages thereacross, and 
a switch means for step-by-step comparison of said un 
known voltages with said known voltages, said compari 
son providing digital values of said analogue magnitudes. 

3. A data processing combination comprising a sup 
port, a plurality of different media on one face thereof, 
said different media being of different physical character 
by which they respond to exciting ultraviolet radiation 
with characteristic fluorescent radiation of different wave 
length ranges said different media being of different ex 
tents in geometrical area by which said different wave 
length ranges are of different analogue intensities, ener 
gizing means for generating said ultraviolet radiation and 
directing said ultraviolet radiation toward said media, 
a plurality of different detectors responsive to said dif 
ferent wavelength ranges, said detectors providing sig 
nals having analogue magnitudes that are functionally 
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related to said intensities, and means for converting said 
analogue magnitudes to digital values, said different de 
tectors receiving radiation of different wavelengths 
through filters of different transmission ranges, said de 
tectors being disposed at exit apertures in an internally 
reflecting sphere having an entrance aperture, said dif 
ferent wavelength ranges being directed from said prod 
uct through said entrance aperture, said base having its 
other face provided with connecting means for affixing 
said base to another object, said wavelength ranges rep 
resenting orders of said digital values and said intensities 
representing increments of said digital values. 

4. The combination of claim 3 wherein said connect 
ing means is a pressure sensitive adhesive. 

5. A data processing combination comprising a sup 
port, a plurality of different media exposed on one face 
thereof, said different media being of such different phys 
ical character as to respond to exciting incident ultra 
violet radiation with characteristic fluorescent radiation 
of different wavelengths, said different media being of 
different geometrical areas by which said different wave 
lengths are of different intensities, energizing means for 
directing said ultraviolet radiation toward said media, 
a plurality of different detectors responsive to said dif 
ferent Wavelengths, said detectors providing signals hav 
ing magnitudes that are functionally related to said in 
tensities, and means for converting said magnitudes to 
digital values, said different detectors receiving radiation 
of different wavelengths through filters of different trans 
mission ranges, said detectors being disposed at exit 
apertures in an internally reflecting sphere having an 
entrance aperture, said different wavelengths being di 
rected from said product through said entrance aperture, 
Said Support having its other face provided with adhesive 
means for fixing said support to another object, said 
Wavelengths representing decimal orders of said digital 
values and said intensities representing unit increments 
of Said digital values, means providing a window for 
transmitting said ultraviolet radiation and said fluorescent 
radiation, a partially reflecting partially transmitting 
oblique means at said window, said energizing means 
being positioned to transmit ultraviolet radiation to said 
oblique means and said window to said media, said en 
trance aperture being positioned to receive fluorescent 
radiation from said oblique means and said window. 
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