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DATA READING SYSTEMS 

This invention relates to data reading systems, and it is an 
object of the invention to provide a system for reading out 
data from cards. The term “card" is used herein to denote any 
convenient form of token or the like which may be carried and 
inserted in a reading machine. Such cards may be used, for ex 
ample, as requisitioning elements for cash- or goods~ 
dispensing machines, as ?xed word stores or programs for 
computers, or for any other purpose for which reliable and ac 
curate identi?cation of the card is essential. 
From one aspect, the invention consists in a data reading 

system in which the data to be read is represented by a plurali 
ty of passive resonant devices in or on a card and in which, 
when said data is to be read from said card, said card is placed 
in the ?eld of a reactive element fed with variable frequency 
oscillations and associated with counting means in such a way 
that the count registered by said counting means indicates the 
resonant frequency of any one or more of said resonant 
devices located in said ?eld. 
From another aspect the invention consists in a card for use 

in a system according to the preceding paragraph said card 
comprising a plurality of passive resonant devices, the reso 
nant frequencies of which represent the data carried by the 
card. 

It is to be understood that, in a system in accordance with 
the invention, the count registered by the counting means is 
varied in synchronism with the frequency of the oscillations. If 
the frequency of the oscillations is varied continuously from a 
?rst frequency to a second frequency while the count re 
gistered by the counting means is varied in steps from a ?rst 
number to a second number, each number registered by the 
counting means will correspond to a band of frequencies, 
whereas, if the frequency of the oscillations is varied in steps, 
each number will correspond to a particular frequency. In 
either case, the arrangement will be such that the presence of 
a resonant device in the ?eld of the reactive element will af 
fect the operation of the system in such a way that a signal is 
produced when the frequency of the oscillations is substan 
tially equal to the resonant frequency of the resonant device. 
This signal may be used to stop the counting means or to 
transfer the number registered by the counting means when 
the signal appears to a store. 
The oscillations may be produced by a single variable 

frequency oscillator, or when the frequency of the oscillations 
is to be varied in steps, a number of oscillators may be used, 
one tuned to each frequency. When a single oscillator is used, 
the reactive element may form part of its tuned circuit, but, 
since the presence of a resonant device in the ?eld of a reac 
tive element used in this way may affect the operating 
frequency of the oscillator, it may be desirable to use a buffer 
or power ampli?er and include the reactive element in this 
part of the circuit. In any case, an arrangement of this kind will 
normally be necessary when a plurality of oscillators are used. 
Preferably, the outputs of all the oscillators are coupled to the 
input of the buffer ampli?er and the oscillators are put into, 
and out of, action by means of switches or gates controlling 
the low-frequency or direct-current parts of the circuit. 
The frequency of the oscillations may be increased over a 

relatively long period and then returned rapidly to its initial 
value or it may be varied ?rst in one direction and then in the 
other a number of times in each cycle. Obviously the opera 
tion of the counter must have a known relationship with the 
variations of frequency, but the apparatus may be designed so 
that this relationship and/or the manner of varying the 
frequency is changeable at will, for example, by means of a 
program. Thus, the reading machine may form part of a com 
puter and the computer itself may be programmed to produce 
the required variations and relationships. 
The data represented by the resonant devices may be in the 

form of a plurality of characters of any desired kind, but it is 
convenient to regard each character as a digit, and to describe 
the data on the card as a multi~digit number. Any convenient 
numerical system may be used, and each digit may be 
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represented by one or more resonant devices. All the digits on 
the card may be read out simultaneously if a number of reac 
tive elements is provided equal to the number of digits in said 
multi-digit number. Alternatively, a single reactive element 
may be used and the digits may be read out sequentially, for 
example, by removing the card and replacing it with the reso 
nant device or devices representing the next digit in the ?eld 
of the reactive element. 
When a buffer ampli?er is used, it may feed a plurality of 

reactive elements, each arranged to read out one digit from 
the card. In this case a ?rst frequency may be fed to all said 
elements in succession, whereinafter a second frequency is fed 
to all the elements in succession, and so on. Alternatively, all 
the frequencies may be fed in succession to one element, 
whereinafter all the frequencies are fed in succession to the 
next element, and so on. In yet another system, selective 
frequencies may be fed to different elements. 

If the radix of the numerical system is relatively high, a rela 
tively wide frequency range will be required if each digit is 
represented by a single resonant device. The maximum radix 
that can be used with a particular frequency range and with a 
single resonant device representing each digit will depend on 
the ability of the system to differentiate between adjacent 
frequencies. In many cases, therefore, it will be found more 
convenient to use more than one resonant device to represent 
each digit. For example, it is possible to use a numerical 
system with the radix 2" even though the system is capable of 
recognizing only n different frequencies, provided each digit is 
capable of being represented by up to n resonant devices. In 
this case it is convenient to use counting means having only 11 
active states, each state corresponding to one of said n 
frequencies, and to provide, in addition, an n- element binary 
store, each element again corresponding to one of said n 
frequencies. If a device resonant at one of said frequencies is 
in the ?eld of the reactive element, the store will receive a 
signal indicative of the count registered by the counting means 
(which count corresponds to the frequency of the resonant 
device) and the element corresponding to that frequency will 
be activated. In such an arrangement, if a plurality of resonant 
devices resonant at different frequencies are located in the 
?eld of the reactive element, a corresponding plurality of ele 
ments of the store will be activated. The resonant devices may 
be, for example, coils, cavities or slots. 
The reactive element to be used with the oscillator, or with 

each oscillator, may be inductive or capacitive. If an inductive 
element is used, it may be in the form of an elongated loop and 
a plurality of resonant devices may be arranged in or on the 
card in such a way that all the resonant devices representing a 
particular digit are capable of being located within the ?eld of 
the inductive loop simultaneously. In this case, the oscillator 
may be arranged to pass a signal to the counting means each 
time the frequency of the oscillator coincides with that of one 
of the resonant devices, so that the count registered by the 
counting means at that time can be transferred to the store. By 
way of example, it will be assumed that up to three resonant 
devices can be provided for each digit and that the radix of the 
numerical system is 8. In this case, it is only necessary for the 
system to differentiate between three portions of the frequen‘ 
cy band and, if rest and resetting periods are ignored, the 
counting means need only count to 3. One possible way of 
deriving eight separate indications from such an arrangement 
is to use standard binary notation as shown in the Table I. A 
“1" in any particular column indicates the presence of a 
device on the card resonant at the frequency concerned and 
also means that the corresponding element in the store will be 
activated. 

TABLE I 

Digit 1’. A 13 
0 o 0 0 
1 o 0 1 
2 o 1 0 
3 0 1 1 



In order to accommodate a large number of digits on each 
card, it will frequently be desirable to locate the resonant ele 
ments relatively close together. In such circumstances, it may 
be dif?cult to design the reactive element so that only a single 
resonant device, or only a single group of resonant devices 
representing a particular digit, is located within the field of the 
reactive element at a particular time. Accordingly, in order to 
avoid the possibility that adjacent resonant devices will affect 
the oscillator, it is convenient to use two or more frequency 
bands and to arrange the resonant devices on the card in such 
a way that devices resonant in any particular band are 
separated from each other either by devices resonant in 
another band, or by a space if the next digit happens to be a 
zero. If, in accordance with Table I, frequencies fl to f3 are 
used to represent the digits 0 to 7 in one position in the 
number stored on the card, frequencies f, to f,3 may be used to 
represent the same digits in adjacent positions in the number. 
If necessary, of course, more than two frequency bands may 
be used to ensure suf?cient separation between two devices 
resonant in the same band. 
The resonant devices may take any convenient form having 

regard to the space available and the frequency range of the 
oscillator. In one particular system, each resonant device is in 
the form of a ?at metallic spiral located on an insulating sur 
face. Such spirals may be produced, for example, by printed 
circuit techniques. In this case, it is also convenient for the 
reactive element of the oscillator to be an inductive loop or 
the like. When each digit may be represented by a plurality of 
spirals, it is desirable that the loop should be of elongated form 
so that all the spirals representing a particular digit may be ar 
ranged in line. 
Methods of performing the invention will now be described 

with reference to the accompanying diagrammatic drawings, 
in which : 

FIGS. 11 and 2 illustrate alternative forms of data carrying 
card in accordance with the invention; 

FIG. 3 is a block diagram of a system in accordance with the 
invention; 

FIG. 4 illustrates wave forms occurring in one particular 
embodiment of the system illustrated in FIG. 3; and 

FIGS. 5, 6 and 7 are circuit diagrams of parts of the system 
illustrated in FIG. 3. 

FIG. 1 of the drawings shows a card for use in a system in 
accordance with the invention, and it will be seen that the card 
is divided into six columns and three rows. Each column 
represents a digit in a radix-8 numerical system, and each 
column may be blank or may include one, two or three coils. 
The card includes a base of insulating material and metallic 
coils are produced on the base by a photo-etching technique. 
Any coils in the ?rst, third and ?fth columns starting from the 
left of the card in FIG. 1 may be resonant at any one of three 
frequencies fl, 12 or J3 and any coil in the second, fourth and 
sixth columns of the card may be resonant at any one of three 
frequencies f4, f5 and f6. If the standard binary notation set 
out in Table I is used, the digits represented by the various 
groups of coils in the six columns will be as shown in FIG. I at 
the foot of each column. 
A card of the kind illustrated in FIG. 1 may be produced, for 

example, by means of a special mask depicting coils of the 
required frequencies. Alternatively, all the coils may initially 
be given the same resonant frequency, and the data may be 
entered on the card by removing parts or all of some of the 
coils so that the required frequency distribution is produced. 
Another method of producing a card for a system in ac 
cordance with the invention is illustrated in FIG. 2, from 
which it will be seen that the coils resonant at the particular 
frequencies are always located in the same rows on the card. 
Thus, a card of this kind may be produced by initially forming 
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coils in all the possible eighteen positions on the card and by 
thereafter removing certain of the coils, for example, by grind 
ing, in order to form the digits required. The possible com 
binations that can be obtained in this way are the same as in a 
card of the kind illustrated in FIG. ll, but it is clear that forgery 
would be somewhat easier. 

Either of the cards illustrated in FIG. 1 or FIG. 2 may be 
read either column by column or as a whole. In the ?rst in 
stance, a ?rst inductive loop may be used to read out the 
digits. in the ?rst, third and ?fth columns, and a second induc 
tive loop may be used to read out the digits in the second, 
fourth and sixth columns. For parallel reading, on the other 
hand, six loops must be used, each with its own oscillator. The 
loops used for the ?rst, third and ?fth columns must be con 
nected to oscillators whose frequencies are variable between 
fl and f3 and the loops used for the second, fourth and sixth 
columns must be connected to oscillators whose frequencies 
are variable between f4 and f6. 

FIG. 3 of the drawings shows the apparatus required for 
reading out one character from a card in a system in ac 
cordance with the invention. In a complete system, the ap~ 
paratus illustrated could be repeated a suf?cient number of 
times to read out all the characters on the card. 
The apparatus illustrated in FIG. 3 includes a pulse genera 

tor M in the form of a muIti-vibrator and the output of this 
pulse generator is applied to a shaping circuit S to provide a 
rectangular waveform as shown in the top line of FIG. 43. This 
waveform is applied to the input of a counter N which has a 
plurality of outputs which are applied to a decoder V. The 
number of stages in the counter will depend on the radix of the 
numerical system used on the card, and the present embodi 
ment will be described with reference to a system in which the 
radix is 8, and the number of stages in the counter is three. If a 
decimal system is used, the counter would have more stages. 
One output of the counter N shown in line D of FIG. 4, is 

applied to the control input of a ramp generator R as well as 
being applied to the decoder V. It will be seen from FIG. 4 that 
the waveform on this output includes a negative-going edge at 
It) and a positive-going edge at t3. The negative-going edge is 
used to start the ramp generator, and the positive-going edge 
is used to return the output of the generator to zero. An ideal 
ized form of the output is shown at R in FIG. 4. 
The output of the ramp generator R is applied to an oscilla 

tor O and serves to vary the frequency of the oscillator in ac 
cordance with the magnitude of the waveform. Thus, the 
frequency of the oscillator can be represented by a graph of 
the same form as the ramp generator output R. The oscillator 
includes a search element in the form of an elongated loop 0 
which forms part of the oscillatory circuit. When a card is 
being read, the resonant device or devices representing the 
digit to be read is, or are, located in the induction ?eld of the 
search element Q. Accordingly, when the operating frequency 
of the oscillator is approximately the same as the resonant 
frequency of the, or each, resonant device, the resonant 
device changes the load on the oscillator. The re?ected load 
alters the operating conditions of the oscillator and produces a 
change in the potential of a line Y leading to a threshold de 
tector T. This detector is set so that it produces an output 
signal on a line Z when the reflected load on the oscillator ex 
ceeds a predetermined value. The output signal on the line Z is 
buffered by a driving circuit P so that it energizes its output U, 
which leads to a staticizer W. The outputs of the decoder V 
are also supplied to the staticizer W, and the output of the 
staticizer is applied to a display unit X. The arrangement is 
such that the staticizer activates one of three 2-state display 
members such as lamps L1, L2, L3 in the display unit when a 
signal appears on the line U, the display member energized 
being determined by the signals on the output lines of the 
decoder V at the time of occurrence of the signal on the line 
U. 
From the above, it will be seen that the display member or 

members that is, or are, energized will depend on the count re 
gistered by the counter N at the time when the frequency of 
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the oscillator corresponds to the frequency of the resonant 
device or devices on the card. Thus, the arrangement 
described serves to read out the digit represented by the reso 
nant device on the card. If there is only one resonant device on 
the card, only one display member will be energized, but if 
there are two or more devices resonant within the frequency 
range of the oscillator and located within the ?eld of the 
search element 0, two or more of the display members will be 
energized. Thus, there are 23 possible combinations and, it is 
therefore possible to store and read out digits of a radix-8 nu 
merical system by using up to three resonant elements on the 
card, and with a display unit having only three 2-state display 
members. The actual digits represented by the various com 
binations of energized display units may, of course, be chosen 
in accordance with any desired code. 
The multi-vibrator M and the shaping circuit S can take any 

conventional form, as can all the other parts of the apparatus. 
However, one particular form of counter N will now be 
described with reference to FIG. 5 of the drawings. 
As already mentioned, the system being described is in 

tended to read out digits having a radix equal to 8, and the 
counter illustrated in FIG. 3 is designed to operate in such a 
system. However, to allow for a re-set period between read 
out periods, a modulo-5 counter is used. The counter is 
designed to step on the negative-going edges of the pulses 
from the shaping circuit S and these edges are designated as 10 
to :4 in the top line of FIG. 2. The counter includes three 
trigger units such, for example, as J-K ?ip-?ops 11, 12 and 13, 
each having a clock input, two triggering inputs, two set in 
puts, and two complementary outputs. One triggering input of 
each trigger unit is designated by the letter J and another trig 
gering input of each unit is designated by the letter K. In a J-K 
?ip-?op each of these inputs would be in the form of an AND 
gate having three inputs and accordingly, it is to be un 
derstood that the three inputs are connected in parallel in 
each case. One output of each trigger unit is designated as 6 
(pin 10) and the other output as Q (pin 5). In addition, the 
output 10 of unit 11 is designated as B while the output 5 is 
designated as B. Similarly, the outputs 10 and _5 of the units 12 
and 13, are respectively, C and if and D and D. The set inputs 
of the units 11, 12 and 13 are not used in the counting func 
tion and, accordingly, are energized in such a way that the 
operation of each unit depends on the potentials applied to the 
other input terminals. The output of the shaping circuit S, 
which appears on the line 14, is applied to the clock inputs of 
all the ?ip-?op units, and the arrangement is such that there is 
a change in the state of the counter at each of the times t0 to 
:4. 
Each of the outputs 10 and 5 of each of the trigger units is 

capable of assuming the value 0 or 1, the output 10 always 
being on 0 if the output 5 is on 1 and vice versa. Each unit is 
designed to remain in its existing state until a negative-going 
pulse is received at its clock input. When such a pulse is 
received, a change of state may, or may not, occur, depending 
on the existing state of the unit and on the signals applied at 
the time to the inputs J and K. The manner in which the signals 
applied to the inputs .1 and K affect the changes of state when a 
clock pulse is applied is summarized in the following Table II : 

TABLE II 

J K 10 5 

0 0 no change no change 
0 1 0 1 
l 0 l 0 
l 1 change change 
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6 
pulse, whereas if a 0 is applied to one of the inputs J and K and 
a 1 is applied to the other of the inputs J and K, the state of the 
unit after receipt of a clock pulse will depend solely on the 
signals applied to the inputs J and K and will be independent 
of the previous state of the unit. The trigger units are intercon 
nected in such a way that the counter as a whole operates in 
accordance with the following Table III : 

TABLE III 

2 B C D 

O 0 0 O 
1 l 0 0 
2 1 l 0 
3 0 l l 
4 O 0 l 

The signals on the lines B, C and D are shown in FIG. 4 under 
these headings and it is, of course, to be understood that the 
values of B, C- and D are always the complement of B, C and 
D, respectively. 
The various outputs of the counter are applied to three 

NAND gates 15, 16 and 17 in the decoder V. The outputs of 
the three NAND gates are inverted in NOT gates 18, 19 and 
20 and are applied, respectively, to the inputs J of a further set 
of three trigger units 21, 22 and 23. These units are similar to 
the trigger units 11, 12 and 13 and operate in accordance with 
the same table except that in this case one of the set inputs is 
used to affect the operation. The clock input of each of these 
units is connected to the line U which leads to the output of 
the driver P. Only the output 10 of each trigger unit is used 
and these are connected, respectively, by lines E, F and G to 
conventional transistor power ampli?ers controlling the lamps 
L1, L2 and L3. The set input that is used in each case is 
represented by a terminal 6 and the terminals 6 of the units 21 
and 22 are connected through a NOT gate 24 to the output D 
of the counter, while the terminal 6 of the unit 23 is connected 
to the output C of the counter. If the terminal 6 of a unit is on 
1, the unit will operate in accordance with Table II, but if the 
terminal 6 is changed to 0, the output 10 will immediately 
change to 0 and will be maintained on 0 so long as terminal 6 
is on 0. 
From the above, it will be seen that if a pulse occurs on the 

line U between :0 and t1, both inputs of the NAND gate 15 
will be at 1, so that the input I of the unit 21 will also be at 1. 
The input K of this unit, on the other hand, will be at 0 and the 
control terminal 6 will be at 1. Thus, the line B will be at 1 and, 
accordingly, the lamp Ll will be illuminated. So far as the unit 
22 is concerned, the B input of the NAND gate 16 will be at 0 
so that the input J will also be at 0. The input K, on the other 
hand, is at l and accordingly, the line F will be at 0. Similarly, 
it can be shown that the line G will be at 0. The complete 
operation of the decoder and staticizer can be seen from the 
following Table IV : 

TABLE IV 

21 22 23 

J K 6 IO J K 6 10 J K 6 10 
t0 1 0 l l 0 l l 0 0 l O 0 
t1 0 0 l Oorl l 0 l l 0 l 0 0 
l2 0 0 l Oorl O O I Oorl l O l l 
:3 0 l 0 0 0 l 0 0 0 0 l Oorl 
t4 0 l 0 0 O 1 0 O 0 l 0 0 

Thus, it will be seen that, when the signals on the inputs J and 
K are both 0 or 1, the state of the output after receipt of a 
clock pulse will depend on its state before receipt of that 75 

The designation of any output as “0 or 1" indicates that the 
respective units remain in the same state as they were in be 
fore receipt of a pulse on the line U. However, it will be seen 
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that each unit will be reset with its output 10 on 0 during each 
cycle of the counter. Units 21 and 22 are reset at t3 and unit 
23 is reset at t4. So long as the card remains in position with 
the resonant device or devices in the induction ?eld of the 
search element, the units will continue to be set each cycle in 
accordance with Table IV, but it will be understood that, when 
the card is removed so that no further pulses are received on 
the line U, the lamps will be extinguished when the respective 
units have been reset. 

It will be seen from FIG. 4 that the frequency of the oscilla 
tion changes from fo to fl during the period to to 2,, from fl to f2 
during t, to t2 and from f2 to f3 during :2 to t;,_ If the frequency 
band fo to fl is designated as f,, the band f1 to fZ as f2 and the 
band f2 to f3 as f;,, it will be seen that lamp L1 represents the 
frequency f,, lamp L2 the frequency f2 and lamp L3 the 
frequency f3. Accordingly, if the coding system shown in Table 
l is used for the frequencies of the resonant devices, the infor 
mation may be read off the card by applying this table to the 
lamps that are illuminated. 
The signals appearing on the lines U, E, F and G are shown 

under these designations in FIG. 4 on the assumption that 
there are three resonant devices in the ?eld of the loop Q, one 
of said resonant devices being resonant within the band f0 to f,, 
one within the band fI to f2 and one within the band f, to f;,. 
Thus, there will be pulses within the corresponding time 
periods on the line U and the lamps L1, L2 and L3 will be lit at 
the times indicated by the waveforms E, F and G, thus indicat 
ing the digit 7. 

FIG. 6 of the drawings shows one possible arrangement of 
the ramp generator R on the left-hand side of the drawing, and 
one possible arrangement of the oscillator 0, together with its 
loop Q, on the right-hand side of the drawing. 
The output D from the counter N is applied through a 

capacitor C1 to the base electrode of a normally conducting 
transistor T1. A capacitor C2 is charged through the forwardly 
biassed collector-base junction of a transistor T2 and the con 
ducting transistor T1. When the negative-going edge of the 
waveform D at t0 is applied to the base of the transistor T1, 
this transistor is cut off and the capacitor C2 discharges 
through a resistor R1 and a variable resistor R2. Since the base 
electrode of the transistor T2 is maintained at a constant 
potential, a substantially constant current discharge of the 
capacitor would result if the variable resistor R2 were con 
nected directly to the lower terminal of the capacitor C2. 
However, since a variable capacitance diode D1 is used in the 
oscillator to control its frequency, and since a linear variation 
of frequency with time is required, it is necessary to apply an 
exponential waveform to the diode. Accordingly, an amplify 
ing and shaping circuit is provided in the ramp generator to 
produce the required exponential waveform. This circuit in 
cludes two transistors T3 and T4, diodes D2 and D3, a poten 
tiometer P1 and a Zener diode Z1. To produce the required 
characteristic, an alternating current signal is applied to the 
anode of the Zener diode through a diode D4 and a resistor 
R3. The exponential waveform is taken from the collector of 
the transistor T4 and is applied to the variable capacitance 
diode D1 through a resistor Rd. 
The oscillator 0 includes a transistor T5 connected in a C01 

pitts circuit with the frequency-determining elements includ 
ing the inductive loop 0 and the variable capacitance diode 
D1. As already stated, the voltage applied by the ramp genera 
tor to the variable capacitance diode has a substantially ex 
ponential waveform and, accordingly, the frequency of the 
oscillator varies in accordance with a substantially linear 
vwaveform. 
When the waveform D changes in the positive direction at 

t3, the transistor T1 is rendered conductive so that the lower 
terminal of the capacitor C2 is returned substantially to earth 
potential. Thus, the frequency of the oscillator O varies sub 
stantially in accordance with the waveform shown at R in FIG. 
41. 

If a device resonant at the instantaneous frequency of the 
oscillator is placed in the inductive ?eld of the loop Q, it will 
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8 
absorb energy from the loop and, as a result, the operating 
conditions of the oscillator will be altered so that the base 
potential of the transistor T5 will become more positive. This 
change of potential appears on the terminal Y and is applied 
to the similarly designated terminal at the input of the circuit 
arrangement illustrated in FIG 7. 
The arrangement illustrated in FIG. 7 includes a transistor 

T6 operating as a buffer, a pair of transistors T7 and T8 
operating as a threshold detector, a transistor T9 operating as 
a further buffer, a pair of transistors T10 and T11 connected 
in a Schmitt trigger circuit and a pair of transistors T12 and 
T13, acting as a driver. It will be seen that, when the terminal 
Y becomes more positive as a result of the coincidence of the 
frequency of the oscillator with that of a resonant device in the 
inductive ?eld of the loop, the emitter of the transistor T6 will 
also become more positive and a positive-going pulse will be 
applied to the base electrode of the transistor T7 through a 
capacitor C3. The base electrode of the transistor T8 is con 
nected to the slider of a potentiometer P2 and this poten 
tiometer is set so that the transistor T8 is normally conducting. 
The transistors T7 and T8 share a common emitter resistor R5 
and, accordingly, if the amplitude of the positive~going pulse 
applied to the base electrode of the transistor T7 exceeds the 
voltage on the slider of the potentiometer P2, this transistor 
T7 will rob collector current from the transistor T8 so that the 
potential of the collector electrode of the transistor T8 
becomes more positive. This increase of potential is applied to 
the base electrode of the transistor T9 which is connected as 
an emitter follower and, accordingly, a positive-going pulse is 
applied to the base electrode of the transistor T10 through a 
capacitor C4. The transistors T10 and T11 are arranged so 
that the transistor T11 is normally conducting and the arrival 
of a positive-going pulse on the base electrode of the transistor 
T10 will change the state of the trigger so that the transistor 
T10 becomes conducting in place of the transistor T11. Thus, 
the collector of the transistor T11 becomes more positive and 
a positive-going pulse is applied to the base electrode of the 
transistor T12 through a coupling capacitor C5. This pulse is 
ampli?ed by transistors T12 and T13, arranged so that the 
output pulse is again positive-going. This output is converted 
to a negative-going pulse by an inverter 30 which feeds the 
line U already referred to in connection with the description 
of FIG. 5. 
What we claim as our invention and desire to secure by Let 

ters Patent of the United States is: 
1. A data storage and read-out system, comprising: 
a. means for storing data on a record member including one 

or more passive resonant devices each having a predeter 
mined resonant frequency; 

b. timing means for generating timing pulses at predeter 
mined intervals; 

c. counting means for generating output pulses representa 
tive of successively higher numeric states in response to 
each successive timing pulse; 

d. means responsive to a preselected one of said output pul 
ses for generating a succession of frequencies in predeter 
mined relationship to the generation of said output pul 
ses; 

e. detecting means for generating a data pulse in response to 
the presence of one of said passive resonant devices hav 
ing a resonant frequency corresponding to the instantane 
ous frequency of said means for generating a succession 
of frequencies; and 

f. indicating means for indicating the numeric state of said 
counting means at the instant when said data pulse is 
generated. 

2. A data storage and read-out system as set forth in claim 1, 
wherein said means responsive to a preselected one of said 
output pulses comprises oscillator means and means for con 
tinuously varying the frequency of said oscillator means from 
a first frequency to a second frequency while the numeric 
state of said counting means changes from a first number to a 
higher number. 
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3. A data storage and read-out system as set forth in claim 1, 
wherein said means responsive to a preselected one of said 
output pulses comprises oscillator means and means for vary 
ing the frequency of said oscillator means in discrete steps cor 
responding to each successive higher numeric state of said 
counting means. 

4. A data storage and read-out system as claimed in claim 1, 
wherein said means responsive to a preselected one of said 
output pulses comprises a single variable frequency oscillator 
for producing variable frequency oscillations. 

5. A data storage and read-out system as set forth in claim 3, 
wherein-said oscillator means comprises a plurality of single 
frequency oscillators and means for activating and de-activat 
ing said single frequency oscillators, one at a time. 

6. A data storage and read-out system as set forth in claim 1, 
wherein said passive resonant devices comprise electrical con 
ductors formed as open-ended multi-turn spirals. 

7. The data storage and read-out system set forth in claim 6, 
wherein said multi-turn spirals are arranged in a predeter 
mined pattern on said record member. 

8. The data storage and read-out system set forth in claim 1, 
further including reactance means coupled to said means for 
generating a succession of frequencies, said record member 
being located in the ?eld of said reactance means during data 
read-out. 

9. A data storage and read-out system as set forth in claim 8, 
further including a buffer amplifier and wherein said means 
for generating a succession of frequencies is coupled to the 
input of said buffer ampli?er, said reactance means forming 
part of said buffer ampli?er circuit. 

10. A data storage and read-out system as set forth in claim 
8, wherein said reactance means is an inductive loop and said 
means for generating a succession of frequencies comprises 
oscillator means. 

11. A data storage and read-out system as set forth in claim 
10, wherein said inductive loop is fed with electrical energy 
from said oscillator means, so that when the frequency of said 
oscillator means is substantially equal to the resonant frequen 
cy of one of said passive resonant devices, the reflected load in 
said oscillator means causes said detecting means to produce a 
data pulse. 

12. A data storage and read-out system as set forth in claim 
11, further including threshold detector means for producing 
an output signal when the re?ected load in said oscillator 
means exceeds a predetermined value. 
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13. The data storage and read-out system set forth in claim 

12, further including storage means and wherein said output 
signal causes the numeric state of said counting means to be 
transferred to said storage means when the re?ected load ex 
ceeds said predetermined value. 

14. The data storage and read-out system as set forth in 
claim 8, wherein said reactance means comprises a plurality of 
inductive loops and the passive resonant devices are arranged 
on said record member so that the record member can be 
placed with one passive resonant device in the ?eld of each in 
ductive loop. ' 

15. The data storage and read-out system as set forth in 
claim 8, wherein said reactance means comprises an inductive 
loop and the passive resonant devices are arranged on said 
record member so that the record member can be placed with 
a plurality of passive resonant devices in the ?eld of said in 
ductive loop. 

16. A data storage and read-out system as set forth in claim 
8, wherein said reactance means comprises ?rst and second 
inductive loops, a ?rst succession of frequencies being fed to 
said ?rst inductive loop and a second and different succession 
of frequencies being fed to said second inductive loop, said 
passive resonant devices being arranged on said record 
member so that a passive resonant device having a resonant 
frequency in said ?rst succession may be placed in the ?eld of 
said ?rst inductance loop and a passive resonant device having 
a resonant frequency in said second succession may be simul 
taneously placed in the ?eld of said second inductance loop. 

17. A data reading system comprising a search element, a 
data~carrying card locatable in the ?eld of said search element 
and comprising a plurality of passive resonant devices, the 
resonant frequencies of which represent the data carried by 
the card, means for producing a square wave, a counter driven 
by said means, a ramp generator controlled by said counter 
and itself controlling the frequency of an oscillator, the oscil 
latory circuit of which is in part controlled by said search ele 
ment, a threshold device controlled by said oscillator and 
operative to produce an output signal when any one of said 
resonant devices resonant at the instantaneous frequency of 
the oscillator is located in the ?eld of said search element, a 
driving circuit operative to pass said signal to a staticizer con 
trolling a plurality of display members and a decoder con 
trolled by said counter and itself controlling said staticizer so 
that the resonant frequency of said resonant device deter 
mines the display members activated by said staticizer. 
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