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A circuit equlvalent to the circuit as shown in th 3.
Fig.5] |
A block diagram in a data carrier.
[Fig. 6]

Another embodiment for producmg an electnc ﬁeld;_

[FIE 7]
‘Another embodxment for producing an electric freld.

[Flg 8]

A view for explaining the operatlon of the electric field due to a plate shaped

conductor.

[Fig. 9]
Another embodiment similar to the embodiment of Fig. 7.

[Fig. 10]
Another embodiment similar to the embodiment of Fig. 7.

[Fig. 11]

A perspective view of the embodlment as shown in Fig. 8.

[Fig. 12]
The embodiment similar to the embodiment of Fig. 11.

[Fig. 13]
An embodiment similar to the embodiment in Fig. 2.

[Fig. 14]
Another embodiment similar to the embodiment in Fig. 2.

[Fig. 15]
Another embodiment similar to the embodiment in Fig. 14.

[Fig. 16]
The embodiment applied to a fork lift.

.as shown in Fig. 3.



. conductor. [Fig. 9] Another enbodinment simlar to the enbodi nent of Fig.
7. [Fig. 10] Another enbodinent simlar to the enbodi ment of Fig. 7.
[Fig. 11] A perspective view of the enbodi nent as shown in Fig. ‘8. [Fig..
12] The enbodi nent sinilar to the enbodisnent of Fig. 11. [Fig. 13] An:
enmbodi 'rne*nt[fg;ig J( r to the enbodinment in Fig. 2. [Fig. 14] Another

enbodi nent r..to the enmbodigent in Fj 2
ﬁe embodiment m Wth a data carrier lsgrnounted on a pallet.

' [Flv 18]
The embodiment of a voltage oeneratmg device.

[Fig. 19]

Another embodunent of a voltage generating dewce

[Fig. 20]

Another embodiment of a voltage generating device.

[Fig. 21] [Fig. 22] -

Another embodlment of a voltage generatmg device.

[Fig. 23]

One embodiment showing an internal block in a data carrier system.

[Fig. 24]
One embodiment showing the data carrier system in detail.

[Fig. 25]
An embodiment showing the internal structure of a data carrier system.

[Fig. 26]
An embodiment showmg the internal structure of a data carrier system.

[Fig. 27]
An embodiment showing the internal structure of a data carrier system.

[Fig. 28]
One embodiment of a data carrier using a wire shaped electrode.

[Fig. 29]
A view of a case in which a data carrier as shown in Fig. 28 is installed.

[Fig. 30] -
A view showing a human body loaded with a data carrier as shown in Fig. 29.

[Fig. 31]
A block diagram for showing inner structure of one embodiment of a data carrier.



[Fig. 15] Another enbodi ment sinilar to the enbodiment in Fig. 14, [Fig.

. 16] The

enbodi ment applied to a fork lift.

“3- [Fig. 17] The enbodi ment”in which a data carrier is nounted on a

pal | et.
19] Anot

[Fig. 18] The enbodi ment of a voltage generating device. [Fi g.'
her enbodi ment of a voltage geherating device. : :
{Fig. 32] o |

A perspective view showing an entire system. =

(Fig. 33] - -

‘A block diagram for showing the inner structure of the transceiver 6 as shown in
Fig. 32. : : S :

[Fig. 34] | - | o
A block diagram for showing the data carrier attached with a sensor.

[Fig. 35]

An embodiment of pallet installed with a data carrier. ._

[Fig. 36] . _ . o
An overview showing the surface to be attached to the data carrier as shown 1n Fig.
35.

Detailed Description of the Invention

The embodiment of this contactless data carrier system, with the above stated, is
hereafter given in greater detail. :

Both diagrams, Figure 1 and Figure 2, describe how power generated by an a.c.
generator, number 3 on both figures, which applies alternating current (a.c.) voltage
to a pair of wires, numbers 1 and 2 in both figures, causing an electrical field to be
formed between the pair of wire electrodes, number 4 on both figures.

Description of figure 3. Number 1 and 2 are a pair of wire electrodes. num‘per 3is
an a.c. power supply. Number 4 is an electrical field formed between the pair of

~ wire electrodes. Number 5 is a high input impedance amplifier in a data carrier

which has been brought within the electrical field. Ci is a capacitor set in parallel
with a resistor Ri within the amplifier denoted as number 5. Number 6 and 7 dgnote
a pair of electrodes, which form the input for the amplifier denoted as number 5.

C1 shows spatial distribution capacitance between conductor 1 and electrode 6.
C2 shows spatial distribution capacitance between conductor 2 and electrode 7.

As 4 result, the serial a.c. voltage, which was obtainéd by dividing the a.c. voltage
in order over conductors 1 and 2 , as C1, Ci/Ri, C2, is applied over the electrodes 6



[Fig. 20] Another enbodi ment of a voltage generating device. [Fig.. 21] -
[Fig. 22] Another enbodi nent of a voltage generating device. [Fig. 23] One
embodi nent showi ng ‘an internal ‘block in a data carrier system [Fig. 24]
One enbodi nent showing the data carrier systemin detail. [Fig. 25] An
enbodi 'rre%bcg?ovm ng the internal ‘structure of a data carrier system [Fig.
26] An e irent showi ng the internal structure of a data carrier system
[Fig. 27] a : -

Fig. 4 is an equivalent circuit showing the above-mentioned serial divided voltages.
The mark V is an a.c. voltage applied over the electrodes 1 and 2. In Fig. 4,

“numbers 3, 6, 7, C1, Ci/Ri, C2 are identical to that in Fig. 3. Therefore, a part of the
energy of the voltage V is applied to Ci and Ri respectively. -

Therefore, the voltage applied over electrodes 6 and 7 is amplified by amplifier 5
as shown m Fig. 4 to outpur voltage 8, and the output voltage 8 which was supplied
by a battery is used to power ON signal for other electric circuits other than
amplifier 5 within the data carrier, by actuating an electric source switch to ON.
Furthermore, if the a.c. voltage V is a modulated a.c. voltage by the data, it is
apparently possible to obtain the data by demodulating the output voltage 8, which
1s generally understood. It is also generally understood that the obtained data can be
written to the memory within the data carrier.

Referring now to Fig. 5, an electric circuit in the data carrier. Number 4 denotes
lines of electric force. The members in Fig. 5, which are the same members as
shown in other figures, are denoted with the same reference numbers respectively,
and therefore numbers 1, 2, and 3 are omitted in Fig. 5. Number 5 denotes an
amplifier with a high input impedance, numbers 6 and 7 are its input electrodes
respectively. Number 8 is the output voltage of amplifier 5. When analog switch 9
is actuated, the electric source voltage Vcc is applied not only to the amplifier 3,
but also to the other circuits. Amplifier 5 is supplied with voltage Vcc from battery
10 without regard to the actuation of switch 9, and since its consumption current is
below 1 micro ampere, the life of battery 10 is above ten years if the battery's
capacity is 560 mA<h.

The output voltage 8 is demodulated by demodulator 11, and output data 12 is
written to memory 13. On the other hand, output from RF generator 14 is
modulated by serial data transmission section 15 on the basis of data 16 from
memory 13 as a modulation wave, and it is transmitted out from transmission
antenna 17 as an answer transmit radio wave 18. When the answer transmit radio
wave 18 is received by a receiver (not shown), this completes the data carrier's
cycle. This is achieved by generally understood principle.

In general, by varying the frequency of the electric field 4 from that of the answer



An ‘enbodi nent show ng the internal structure of a data carrier system -
[Fig. 28] One enbodi nent of a data carrier usi ng a wire shaped. el ectrode. -
[Fig. 29]: AV|ewof a case in which a data carrier .as shown in Fig. 28 is

installed. [Fig. 30] A'view show ng a hurran body - | oaded With a data
carrier as shown in F|
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The modulation type for transmission of wave 4 and the answer transmit wave 18

- may be chosen depending upon the requirements from anyone of the following an
amplitude modulation, a frequency modulation, a pulse cord modulation, a pulse
width modulation, and a spectrum spread rnodulatlon

It is easy to create an clectric field over a wide space by applying voltage between
a pair of thin conductors, since the electric field is attenuated very little in
comparison with electromagnetic waves in general. It has been acknowledged that a
room with a size of 50 m3, -
for example, can be entirely covered with an electric field by placing conductors 1
and 2 as shown in Fig. 2 on the ceiling and on the floor of the room.

The effective voltage value across conductors 1 and 2 is 900 volts and further, the
voltage across electrodes 1 and 2 has no electrical power source maintaining safety
by making the output impedance high of the a.c. voltage generator 3 or generating a
high voltage due to a series resonance. In an experiment in which the frequency of
the voltage applied between conductors 1 and 2 was arbitrarily selected in the range
from 8 kHz to 50 kHz, there was found to be no large difference in the technical
effect. The electric field generated between conductors 1 and 2 is much smaller

than the limit for electric field strength as prescribed by radio wave laws.

Fig. 2 is an embodiment different from that in Fig. 1, number 1 and 2 are straight
wire-shaped conductors, and the straight wire-shaped conductors are placed in the
comers of the room. Figs. 6 and 7 show other embodiments in which one conductor
of the pair of conductors 1 and 2 as shown in Fig. 1 and 2 is replaced by the earth.
Numbers 1, 2, 3, and 4 denote the same member as shown in Figs. 1 and 2, and
number 2 shows the earth. Fig. 8 shows another embodiment, in which 1 and 2
denote the section of plate-shaped conductors respectively. As a result of
experiment, the plate-shaped conductors 1 and 2 may be a thin plate with a BS size
respectively. In Fig. 8, the same members as those used in Fig. 3 are attached to the
same numbers as shown in Fig. 3 respectively.

The embodiment shown in Fig. 9 is similar to that as shown in Figs. 7, and numbers
2, 3, and 4 in Fig. 9 are the same members as that as shown in Fig. 7, and further
conductor 1 as shown in Fig. 2 is replaced by a conductor composed of a plurality



- 4- [Fig. 32] A perspective view showing an entire system [Fig. 33] A .- -
bl ock di agramfor showi ng the inner structure of the transceiver 6 as shown
in Fig. 32.. [Fig. 34] A block diagram for showing the data carrier -

attached W|th a sensor. [Fig. 35] An @mbodi ment of pallet installed with a
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Descr i pt ithereis prioaided/a rvemswtable electric field in the entire space since espemally
strong lines of electric force are concentrated at the central portion just under wire
1b. Moreover, it is also acknowledged that an electric field suitable for filling the .

room with a size of 60 m3 can be obtained, even in the case of omitting the wire- -
shaped conductors lc and 1d.

The embodiment of Fig. 10 .is similar to thaf of Fig. 7, and conductor 1 in Fig. 10 is |
a plate-shaped conductor capable of providing a uniform electric field which will

fill the entire space. In Fig. 10, numbers 2, 3, and 4 are the same numbers as n Fig.
7. '

‘The earth 2 in Figs. 9 and 10 may be reached by the wire shaped conductor 2 as
shown in Fig. 2 and the plate-shaped conductor 1 as shown in Fig. 10 respectively,
to obtain the equivalent effect of filling the entire space with an electric field.

Fig. 11 is a bird's eye view showing the embodiment of Fig. 8, and number 1 and 2
are the plate-shaped conductors; 3 is the voltage generator; and 4 is the lines of
electric force. Fig. 12 shows an embodiment in which a pair of conductors 1a and
2a equivalent to conductors 1 and 2 as shown in Fig. 11 are placed in parallel with
a pair of conductors 1b and 2b. Numbers 1a, 2a, 1b, and 2b are plate-shaped
conductors, 4a and 4b-are lines of electric force, and 3 is a voltage generator.
Numbers 5a, 5b are switches, and 1a and 2a are conductors connected to voltage
generator 3 by actuating only switch 5a, and by actuating only switch 5b,
conductors 1b and 2b are connected to the voltage generator 3. Thus, the electric
field can be switched between electric fields 4a and 4b. This switching of electric
fields may also be utilized in the embodiments as shown in Figs. 1,2, 6,7, 8,9, and
10, and it may apparently be possible to provide a plurality of pairs of conductors 1
and 2 and to switch the pairs of the conductors 1 and 2 as similar to the operation of
Fig. 12. The apparatus as shown in Figs. 11 and 12 may be utilized not only with
the described type of device but also with a moving object such as a vehicles or
other such objects. If a person fitted with the data carrier device moved into the

path of the moving object it would detect the data carrier and halt avoiding any
accident.

The embodiment of Fig. 13 is similar to Fig. 2, except that the conductors 1 and 2
are placed in a vertical direction, and therefore the lines of electric force 4 are
generated in a horizontal direction to achieve the same basic effect as that in Fig. 2.



The enbodi ment. of this contactless data carrier system wth the above
stated, .is hereafter given in greater detail. Both di agranms, Figure 1

and Figure 2, describe how power’ generated by an a C. =~ generator, nunber 3 -

on both flgures which applies alternating current (a c.) voltage to.a
pair of wires, nunbers 1 and 2 in bothsfl_qures causmg an electrical field
'to be  forned between the pair. of wire el ectrodes, nunber 4 .on both
figures. Description of figure 3. Number 1 and 2 are a pair of wire
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C shows spati al stribution capaC| t ance between conductor 1 and el ectrode
6.

The embodiment of Fig. 15 provides two voltage generators 3a and 3b, and the
electric field can be provided between the conductors 1a and 1b or the conductors
1c and 1d by actuating the switches installed in voltage generators 3a and 3b by

- means of a controller 4 or'a computer.

Fig. 16 is the embodiment in which the embodiment as shown in Fig. 1 is utilized in
a fork lift, and numbers 1 and 2 are wire shaped conductors which are similar to
those in Fig. 1 while 3 is a voltage generator, 4 is lines of electric force, 5 is a data
carrier, and 6 is a fork of the fork lift. When the forklift moves forward toward the
data carrier 3, the data carrier receives the electric field due to the lines of electric
force 4 and transmits the answer transmit signal toward the fork lift. The answer
transmit signal is received by a receiver (not shown).

Fig. 17 shows pallet 7, for loading baggage on, with data carrier 5 as shown in Fig.
16 in place. The fork 6 of Fig. 16 is inserted into holes 8 of the pallet 7, then the
data carrier 5 generates answer transmit wave as mentioned with respect to Fig. 16.
Thus, it becomes possible to manage both pallets and baggage in a storehouse.

Fig. 18 shows a specific circuit of the voltage generator 3, 3a, 3b as shown in Figs.
1,2,3,6,7,8,9,10,11, 12, 13, 14, 15, and 16. In Fig. 18, number 3a is an
inductor, 3b a capacitor, 3d an amplifier, and 3e an oscillator. 3¢ is a resistance
component residing in the serial circuit of the inductor 3a, the capacitor 3b, and the
amplifier 3d. The a.c. signal generated from oscillator 3¢ is amplified by the
amplifier 3d and supplied to the serial circuit composed of a resister 3¢, a capacitor
3b and an inductor 3a. The maximum voltage is generated between conductors 1

and 2, when the frequency f= 1 /27C+/ LC of the a.c. signal generated by oscillator
3e becomes equal to the serial resonance frequency of capacitor 3b and inductor 3a,
where the inductance of the inductor 3a is L Henrys, the capacitance of the
capacitor 3b is C Farads. Conductors 1 and 2 are the same as shown in Figs. 1 to
16. It has been acknowledged that if an operator touches conductor 1 or 2, the



" C2 shows spatial distribution-capacitance between conductor 2 and el ectrode

7.. As a result, the serial .a.c. voltage, which was obtained by dividing
the a.c. voltage in _order over conductors 1 and 2 ; as d, CG/R, C, is
applied over the eI ectrodes 6 -a&hd7. - Fig. 4 is an equival ent
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- kHz, only a weak current will flow to the body of the operator because of the outer
skin's effect thereby achieving double safety protection. It is acknowledged that the
high voltage generated between conductors 1 and 2 provide an effecnve electric
field in the space re51dmg between conductors 1 and 2.

Fig. 19 shows another po'ssible embodiment of Fig. 18. Fig. 19, hes the same
members as those in Fig. 18. Except that conductors 1 and 2 may be connected to

capacitor 3b, since both ends of the capacitor generate a high voltage due to serial
resonance.

Fig. 20 shows another possible embodiment of a voltage generating device in which
3e is an oscillator, 3d is an amplifier, 3a is a primary inductor of a Tesla coil, and
3¢ is the secondary inductor thereof. Number 3f is the point at which high voltage is
produced. When the frequency of the oscillator 3e is equal to the serial resonance
frequency determined by capacitor 3b and inductor 3a, and further equal to the
resonance frequency of the Tesla coil, a high voltage is produced between point 3f
and the earth. Tesla coils 3a and 3¢ may or may not need a core. In general, the
resonance frequency of a Tesla coil is high, and above ten kHz, but because of the
outer skin's effect, there is no ill effect on the human body, thereby keeping it safe
for the human operator it is similar to the above-mentioned embodiment. Numbers 1
and 2 are conductors similar to those in Fig. 19.

Fig. 21 shows another embodiment of a voltage generating device. The current 3f
generated by a current generating circuit 3i becomes the base current for transistor
3e in order to drive transistor 3e. Similarly current 3g drives transistor 3c.
Transistors 3¢ and 3¢ are alternately driven by the currents of 3f and 3g as shown
by the wave forms in Fig. 22. Therefore, the current from the electric power source
3h drives the primary coil of transformer 3d with reversed polarity thereby
generating a.c. voltage at the secondary coil of the transformer 3d. The output
voltage produces serial resonance by means of resistor 3¢, inductor 3a, and
capacitor 3b, thereby producing a high voltage over the pair of electrodes 1 and 2.
The transformer 3d may be an invertor transformer such as a fly-back transformer, a
neon transformer or the like.

Fig. 23 shows a part of the data carrier which is the same as in Figs. 3,4, and 5. In



Therefore t he voltage applied over electrodes 6 and 7 is anplified by |
amplifier 5 as shown in Fig. 4-to output vol tage ‘8, and the output voltage

8 which was supplied by a battery is used to power. ON signal for
electric circuits other than anplifierl8 within the data carrier,
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signal for switch 10, and the voltage from battery 3 is also applied to other circuits
-in the data carrier system, except for the circuit in Fig. 23, when switch 10 is turned
ON. In most rooms, there is normally an electric field with 60 Hz or 50 Hz
generated by the indoor wiring of a commercial power source, and therefore it is
necessary to avoid having switch 10 being undesirable actuated by an electric field
below 60 Hz from a commercial power source as mentioned. The amplifier 5 in Fig.
5 1s composed of high resistance resistors 4 and 6, trimmer resistor 3, amplifier 7,
filter 8, and rectifier 9 in Fig. 23, and switch 10 in Fig. 23 corresponds to switch 9
in Fig. 5. The other circuits, except for the circuit as shown in Fig. 23, are parts of
11,12, 13, 14, 15, and 17 in Fig. 5, and a CPU and RF receiver (not shown) may

be included.

Fig. 24 shows one embodiment of the block diagrams shown in Fig. 23. In Fig. 24,
the parts denoted by the numbers 1 to 7 are the same as those in Fig. 23, and
number 8 is a capacitor, and 9 and 10 are resistors. The parts denoted by the
numbers 8, 9, and 10 compose a high pass filter for attenuating the signal below 60
Hz. Number 11 denotes a Schottky barrier diode, 12 is a resistor, 13 is a capacitor,
and the rectifier 9 in Fig. 23 is composed of a Schottky barrier diode 11, a resistor
12, and a capacitor 13. The direct current (d.c.) voltage output of the rectifier is
amplified by amplifier 14, and then input to the base of transistor 17 through
resistor 16 thereby actuating transistor 17. Number 15 is a resistor, and switch 10 in
Fig. 23 is composed of the members denoted by numbers 15, 16, and 17. The

operation of the circuit in Fig. 24 is the same as that in Fig. 23.

Fig. 25 shows a substrate used in the data carrier. Numbers 1 and 2 are the same
electrqdes_ as 1 and 2 in Figs. 23 and 24. Moreover, they are the same numbers 6
and 7 in Figs. 3 and 5. Number 3 denotes the location in which it is to be mounted
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Fig. 26 shows a modification of the data carrier as shown in Fig. 25 in which
numbers 1 and 2 denote the same electrodes as in Fig. 25, and number 3 is also the
same. Electrode 1 is mounted just below location 3. Electrode 1 is electrically |
insulated from location 3 in order to avoid having the circuit elements mounted on
location 3 being in electrical contact with electrode 1.

'Fig. 27 is an embodiment similar to that in Fig. 26, numbers 1, 2, and 3 den_ote the
same members as shown in Fig. 26. Number 4 denotes a spacer for separating the
electrodes 1 and substrate 3. Electrodes 1 and 2 may be mounted on the substrate in
the data carrier, and they may be mounted on the inside of an insulated case for
receiving the data carrier and connected to the substrate.

According to the experiment, it was acknowledged that when the data carrier as
shown in Figs. 25, 26, and 27 was brought into the alternate electric field generated
by the paired conductors 1 and 2, 1a to 1d, and 2a to 2b as shown in Figs. 1, 2,6,7,
8,9, 10, 11, 12, 13, 14, and 15, that an effective voltage was generated over
electrodes 1 and 2 in the data carrier due to an electrostatic induction phenomenon.

Fig. 28 is another embodiment of the data carrier. In the embodiment of .Fig. 28 a
plate shaped electrode 1 of the data carrier in Fig. 25 is replaced by a wire shapesl
electrode 1a, and the electrode 1a is connected with the substrate in the data carrier
at the joint point 1b. Electrodes 1 and 2 in Figs. 23 and 24 correspond to 1b and 2b
in Fig. 28 respectively. Similarly, plate shaped electrode 2 in Fig. 25 is replaced by
the wire shaped electrode 2a, and the wire shaped electrode 2a is connected to the
substrate of the data carrier at the joint point 2b. Number 3 is a space which has
circuit elements similar to 3 in Fig. 25. It is acknowledged according to experiment
that the plate shaped electrodes 1 and 2 in Fig. 25 may be replaced by wire shaped
electrodes 1a and 2a to achieve a similar effect.

Fig. 29 shows case 3a, in which the substrate of the data carrier as shown in Fig. 28
is received, and 1a and 2a are the same wire shaped electrodes as those in Fig. 28.
Numbers 1¢ and 2¢ are connectors or hooks for connecting electrodes 1a and 2a
with the jointing points 1b and 2b as shown in Fig. 28 respectively, thereby
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power souracknowiledgsdthag thmﬁbematmg electric field 4 is effectively detected and the
alternating voltage is effectively generated between the electrodes 1 and 2. Number
5 denotes a ground. The voltage generating device is not shown, since it is apparent
from the embodiments as mentioned above. It was also acknowledged that either
one of the wire shaped conductors 1 and 2, for example conductor 1 may be
replaced by a plate shaped electrode 1 in the data carrier as shown in Fig. 25,

thereby obtaining an equivalent effect although accessible dlstance is somewhat
shortened.

Fig. 31 is a block diagram of the inner circuit of the data carrier, and another
possible embodiment in Fig. 5. In Fig. 31, numbers 1, 2, and 3 are omitted to make
ease of identification, as similar to that in Fig. 5. Number 4 denotes the alternating
electric field as similar to that in Figs. 1 and 2. Number 5 is an amplifier with a high
input impedance and low consumption current, and numbers 6 and 7 are the input
electrodes respectively, and further the a.c. voltage is generated between the
electrodes 6 and 7 due to the alternating electric field 4. Number 8 is a control d.c.
output generated from the rectifier 9 in Fig. 23, and the output actuates switch 9 in
Fig. 31. Number 11 denoted output signal from the filter 8 in Fig. 23, and the wave
form of the output signal 11 is a rectangular wave with the same ﬁ:equency as that
of the altematmg electric field 4. Upon actuation of switch 9, the voltage Vcc of
battery 10 is supplied to the other circuit elements 12, 13, 14, 15, and the like.
Number 12 denotes a microprocessor or ASIC for controlhng the data carrier. The
dotted line 16 is a control signal. Number 13 is non-volatile memory for effecting a
read/write operation with respect to circuit 12. Number 14 is a RF transmitter in
which the data from circuit 12 is modulated to output a modulated RF wave 17
from the data carrier. Number 15 is a RF receiver in which the modulated RF
waves 18 are transmitted from other transmitters and received, and then
demodulated in order to retrieve the data and send it to circuit 12. The data writing
operation to the data carrier may be achieved by using the modulated RF wave 18
received by receiver 15; however, alternatively it may be possible that the alternate
electric field 4 which is modulated with data is received by amplifier 5, and signal

11 is fed to circuit 12 for demodulation thereby retrieving the data and writing the
data into the data carrier.



by nmaki ng the out put inpedance high of the a.c. voltage generator 3 or
generating a high voltage due to a series.resonance. In an experiment in
Wwhi ch the frequency .of the vel tage applied between conductors 1 and 2 was
arbitrarily selected in.the range from8 kHz to 50 kHz, there was found to

- be no large difference in the technicak effect. The electric field

gener at ed_bet ween conauctors-l and 2 is nuth§n3%£ r. than Hhe ghit fof o
el ect ri c Theranactlesydatacarpecsystends shownanifagwe EN TS Qﬂdg-_; age the 5,
enbodi mendané pairrafieledtrodest dsthose iFFig. 71 Number3 is aawnitagegenerating device,
I the. co AL BRI A Popeletfit f @g%? I Bl e s & e e b oh
one condulE %h‘ge &fﬁva.g? IB ' Slrvénﬁ%ﬁﬁiﬂ %ggiﬂ%@gnﬁﬁﬂé@ 19 1%@6; S
repl aced sayme R waveras neoeived dyithe dlatzcamies m Fagndvt-dnithis emhedips Eheas. |
s ngg_ i n dwieh id tiendatd, carrier isuacteated byhthesel¢dteic dieid . toﬁmég ehsg;ms pam’mrher
e oal ne " 41 &eon uctors
respecti v‘gla%l.l W{@%u@%ﬁ? @E@ﬁnﬂg@éﬁ%ﬁ g?}agiét?g gg%ﬁ coﬁ‘guct ors 1 and.
2 may be ZAWHHE WG Th W8S si ze respectively. In Fig.. 8, .t he sare
menber s abig Réshaysed bleck-diggram ofdhe transeriyer aﬁﬁbomgﬁgﬁﬁ_gr SNuRbE
in Fig. 3to tShaveibeehyomitted. Number 19 is a controller such as one used in a computer

or sequencer, 20 is a transmitter used to transmit the RF transmitting wave 18

which has been modulated with the data received from the controller 19. Nm_nber

21 is a receiver used to receive the RF wave 17 generated from the data carner to

retrieve the data to be sent to the controller 19.

Fig. 34 is a block diagram of another embodiment of the data carrier. Numbers 4 to
18 are the same as Fig. 31. Number 19 is an AD converter, and 20 is a sensor.
Sensor 20 may be installed inside or outside of the data carrier's case and sensor 20
may be connected to the AD converter 19 in the data carrier. Furthermore, if sensor
20 is an analog type, an AD converter 19 is necessary, but if sensor 20 is the type
which outputs ON or OFF signals, an AD converter 19 is not necessary and signal
21 may be input into an input port on circuit 12. In this type of data carrier
including a sensor, sensor 20 detects the data about external conditions, and the
detected external conditions can be transmitted with RF wave 17 through circuit 12
and transmitter 14.

Fig. 35 shows another embodiment of the data carrier. Number 3 denotes one side
of the case in which the data carrier has been installed, and numbers 1 and 2 are the
same electrodes in the data carrier as those in Fig. 25. Number 5 is a magnet chuck
mounted on the case of the data carrier, which is to be attached to a pallet 6 made
of iron. The metallic portion of the magnet chuck 5 is connected to electrode 2 in
the data carrier 3. The lines of electric force 4 of the alternate electric field
produces a large difference in voltage between the electrode 1 and the pallet 6
thereby producing an effective alternate voltage between electrodes 1 and 2.
Furthermore, it was acknowledged that a similar effect mentioned above was
obtained by placing a magnet chuck 5 adjacent to electrode 2, without bringing the
magnet chuck 5 in direct contact with electrode 2. :



The enbodi nent shown in Fig. 9 is simlar to that as shown in Figs. 7, and.
nunbers 2, 3, and 4 in Fig. 9 are the same menbers as that as shown in Fig
7, and further conductor 1 as shown in Fig. 2 S replaced by a conductor
conposed of a plurality - 14 - o =7-of

wires la, .lb,.AJAc, and 1d connected with.e ot her .
exper i ment 1€ -0 VWP ’\)/Wlﬂydoély Carig r% Aﬁ ‘(Ia? g a??gﬂlﬂ?g\"hgl Cigire
space si noé lné’p@(!'l%fth syrfracngo bﬁrﬁé@cbﬁd@ &tﬁ?ﬂlﬁtfﬁa ‘Lﬂlh@é d%ﬂé%ﬁ@mﬁt ed at
at an € dt Chiuk t e A it er
err an ven 0 mt Jje
(r:TE)ndu]ct or §Sg ﬁlfrf& eWs § @F?ES& ﬁ@ﬁ?nﬁfanél g F‘g bsrﬁq\&*? P@gﬁfé%ret
Fig. 7, afdmadeiofferita or mhe:hlge into the r@pqss@t@adn drone drivedata CaEEPLBRY D5
pr ovi di ng direutl ffied ® thetpallet by elittienbirebvsved dther fastener, without using the
magnet chuck 5, in the case where the pallet and member to be fixed are non-
magnetic material. Alternatively, it may be possible to mount an iron plate on a
portion of the surface of the non-magnetic member, and to attach the data carrier as
shown in Fig. 36 on that portion of the surface by using a magnet chuck.

The features of the contactless data carrier system are as follows. (1) The system is
very effective in accessing data over a wide space or a wide area. (2) Even if there
are any obstacles betwéen the data carrier and the transceiver, access to data can be
achieved around the obstacle. With the features of the present invention in mind,
the following applications are possible.

Application 1: Transportation management; In the case where a data carrier is
attached to each item to be transported out of or into a storehouse, and a group of
such items have been loaded onto a truck, such items can be checked by
transmitting the alternating electric field toward the truck in order to examine the ID
codes of each of the items and thereby automatically managing the items to be
transported out of or into the storehouse. If an independent ID code is given to each
independent item, the data carrier would response to each examination, without any
crosstalk. The above application using the above-mentioned features that data can
be accessed over a wide area. Furthermore, it may be possible to mount the carrier
device on the outlet of a conveyer for transporting items a truck. The merit of
accessing data within a wide area is remarkable, since the size of the items are
different from each other.

Application 2: Rationalization of the production line; In the case where a data
carrier is attached to each item transported by a conveyer, and all of the test data
about the item obtained by each testing station is automatically written to the data
carrier, the test results for each item being tested can be recognized instantaneously,
thereby providing an automated manufacturing line capable of separating the
products in accordance with their properties. The merit of the data carrier in which
the data can be read or written in a wide area is remarkable, since there are many
kinds of devices on manufacturing line and the space required for the devices is



fill the entire space. In Fig. 10, nunbers 2, 3, and 4 are the sanme nunbers
as in Fig. 7. The earth 2 in Figs. 9 and 10 may -be reached by the wre-
shaped conductor 2 as shown in Fig. 2 and the plate-shaped conductor 1 as .

shown in Fig. 10 respectively, to obtaig the equi val ent effect of filling
- the entire Q%@g wth an eI‘ectr’i'c fiel Fig. 11 i's a bird's eye view
. show ng thl%'m di ment- of -Fig. 8, ‘and nunber 1 and 2 are the plate-shaped "

conductors; 3 is the voltage generator; and 4 is the lines of el ectric -
force. Fig. 12 shows an enbodi ment in which a pair of conductors la and 2a
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vol t age ge @%&Wﬁ distanasefos datg acesaisabont 3 e dyloreaveraitas possible to enter or

conduct or sexioamectetolding ‘bh aeesORTtR IHdtle hasdd Fatieriors e vl whewid xﬁﬁi
and by act UREIOE el @qg"é’ﬁ{iﬁ Blclory it ot B Er i ﬁ&gﬁ hG&ditahe
vol t age gef erat or 3[%} ai ok el d’ can D& SW
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utilized ihakdfe enbodi ments as shown in Figs. 1, 2, 6, 7, 8,
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9, and

Application 41 When entering or exiting a garage or parking tower by car, the data
carrier provided in the car can control the garage door by opening and closing it.

Application 5: Management of entering and exiting from a computer's room; The
conventional ID check system using magnetic fields has not been used very
frequently because of the possibility of causing the computers to malfunction.
However, the present invention utilizes an alternating electric field which makes it
perfect for an ID checking system. Moreover, the ID checking system of non-
battery type systems is undesirable because they produce an excessively strong
magnetic field which makes magnetic tape system unsuitable.

Application 6: Management on an assembling line for automobiles; In the case
where a data carrier is attached to automotive parts and the data about each part is
written to the data carrier from a remote position in a wide area, this application for
automobiles is almost completed. As is well known, an automobiles are composed
of many parts and processes, and therefore if the completion of a certain process is
automatically written to the data carrier, it is possible to detect whether all
processes have been completed or not, by reading the data carrier at the end of the
assembling line. In automobile assembly lines using many robots, the space in the
factory is limited, and therefore the present invention, which is capable of reading
and writing of data from a remote position over a wide area, is very useful.

Application 7:  Atomic energy power plant; The present invention, which is
capable of reading and writing of data by using an electric field from a remote
position over a wide area is very useful. It is also very helpful in the transportation
of radioactive objects. Moreover, it is also suitable to apply the present invention to
access either in or out of a radioactive zone. If the operator enters a zone that may



10, and it nmy apparently be possible to provide a plurality of pairs of
conductors 1 and 2 and to switch the pairs of the conductors 1 and 2 as

" simlar to the operation of Fig. 12. The apparatus as shown'in Figs. 11 and
12 may be ut| lized not only with the dq_%crlbed type of device but also with
a nmovin ct such a hicle ch objects. 'If a person
fitted \?\At 5‘?&356 5-15?1?%? F@ém q“né %@u]ﬁmthﬁ datat%n%ﬁwﬁgs

obj ect it posket wmxléchavc rtmmmﬁedhxshoeauen,cthbmhy imen¢asimg thrensafetyc ofithe .

The errbodldlmtato@f Ifithe expasm% t&héﬂdl%r chhH; zohe R5WAR a%ﬁﬂ‘ﬂé&ciﬁés |

él Z(r:]'(tjr |2ca1[ rce ner aellxgi M“ﬁ 6‘%‘&2’5‘? i t% ﬁ:%cg\e/@e[ he
same basi @ erg{snégn%ﬁg{eqt eéug gapa le of rea wnte of data from a remote
-8- position over a mde area is very useful. :

‘(V

The present invention should not be limited to the embodiments mentioned above,
and further it is apparent that the scope of the claims of this patent for the present
application should include different modifications capable of achieving the
equivalent method, the equivalent function, the eqmvalent effects due to an
equivalent principle.



The enbodinent of Fig. 14 is simlar to that in Fig. 7, except -that
conductor | in Fig. 7 is replaced by electric conductors la and | b which
are placed parallel to each other and connected by the wire.lc. Lines of
electric force may be produced by cqndchor la and the earth 2 or the
conduct or mnd tE} eart.h 2 by using a switch (not shown) as - nentioned in.
t he enbodi Ignedzs "The enbodi ment of Fig. 15 provides two voltage
generators 3 a and 3b, and the electric fleld can-be provided between the.

conduct ors; I@ %ﬂ?a&ﬁs?ﬁawgﬁrﬁé?qgﬁ%ﬁ% by actuating the switches
installed i era rreans of acntrJIer4ora
conput er . (@) pngle fear&sne 0 PreducH 2Ry feHe i n

- Fig. 1 is figldlinzhe spaceabétwéen twa cleatrddes: byesuppllymganmlwnamg voliag®ed

conduct or s,aMijeeh tﬁégaﬁimﬂ)@[ech%d@@ose in Fig. 1 while 3 is a voltage
generator, 4. is lines of electric force, 5is a data cafrier, and 6-is a

fork of the fork lift. Wien the forklift noves forward tovvard thﬁ%lg.a
carrier 5,(b)acdatarcarder haang the seans to sense thersaid altemaging plegtsict qﬂr%es of

el ectric figrashvérepattiofahe eldcméd:leziew energyt inéo affialtephatiiny eleowi sighhk f or k
lift. The answer :
(c) a data carrier having the means to filter the said altematmg electnc signal to
reduce the signals with frequencles below 60 Hertz.

2. In accordance with claim 1, said two electrodes are composed of a pair of wire
shaped electrodes, or one continuous wire as one electrode and the earth (ground)
acting as the other electrode. :

3. In accordance with claim 1, said two electrodes are composed of a pair of p!ate
electrodes, or one continuous plate as one electrode and the earth (ground) acting
as the other electrode.

4. In accordance with claim 1, said means to sense the alternating electric ﬁe@d is
an amplifier with high input impedance and also with a direct current (d.c.) bias
voltage nput. '

5. In accordance with claim 4, said amplifier has at least one of the input terminals
which is connected to either a plate electrode in the data carrier or a wire shaped
electrode that protrudes from the data carrier.

6. In accordance with claim 1, said means to sense the alternating electric field is
the said amplifier with high input impedance.

The power source of the said amplifier is connected to the battery inside the data
carrier.

When the said amplifier senses the alternating electric field, an analog switch is
turned on and the other circuits are supplied with power from the said battery.

[T



~transmit signal is received by a receiver (not shown). Fig. 17 shows
pallet 7, for |oadi.ng baggage on, with data carrier 5 as shown in Fig. 16
in place. The fork 6 of Fig. 16.is inserted into holes 8 of the pallet 7,
then the data carrier 5 generates answer transnmit -wave as nentioned with -
respect to l:Fllg 6. Thus, it becones p&gﬂ bl e to manage both pallets and.
baggage i na Stof ehouse. 'Fig. 18 sho a specific:. circuit- of the voltage
generator 3, 3a, 3b as shown in Figs. 1, 2, 3, 6, 7,-8, 9, 10, 11, 12, 13,
14, 15, and 16. In Fig. 18, hunber,,3ais—~an_i nductor,. 3b a capacitor, 3d an
anplifier, and 3e an oscillator. A" s a resitst{ance conponent residing in
the serial circuit of the induct 3a, the capatitor 3b, and the anplifier
- 3d. The a.c. signal generated ff/om oscill.ator 3e FB\aanified by the
anplifier 3d and supplied to t ser4-al_circuit conpased of a resister 3c,
a capacitor 3b and an inductogff 3a. The nmaxigum vol tagé is generated between
conductors 1 and 2, when th requency f = 1‘%\?[err][ rr]LC of the a.c.

signal generated by oscill gifor 3e becones equal \to the Serial resonance
frequency of capqcitor 3b “Trductor 3a, where Yhe inductance of the
i nductor 3a is L nrys, A/he capacifancgiof the capRacitor_3b is C Farads.
Conductors 1 and re e sane as shomn‘%Q Fi gs. 1\tO/ :

I/ 4
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16. It has been acknow edged that if an operator touches conductor 1 or 2,
t he -9- serial resonance . '
frequency is dlverted due to the i npedance of the operator and therefore-
the vol tage over conductors 1.and 2 is reduced instantaneously, t her eby
keeping it safe for the operator. If frg ??ency f of the oscillator 3e is
set above 10 kHz. only .a weak current w flow to the body of the operator
because of the outer skin's effect thereby achieving double safety '
protection. It is acknow edged that the high voltage gener at.ed bet ween
conductors | and 2 provide an effective electric field in the space

resi ding between conductors 1 and 2. Fi g. 19 shows. anot her possible
enbodi nent of Fig. 18. Fig. 19, has the sanme nenbers as those in Fig. 18. E
xcept that conductors 1 and .2 may be connected to capacitor 3b, since both
ends of the capacitor generate a high voltage due to serial :

Fig.3




' resonance. Fig. 20 shows another possible enbodinent of a voltage ,
-generating device in which 3e is an oscillator, 3d is an anplifier, 3ais a
primary inductor of a Tesla coil, -and 3c is the secondary i nductor thereof

- Nunber 3f is the point at which hlgh voltage is produced. Wen -the
frequency ‘of the oscillator 3e is equpiait o the serial resonance frequency
determ ned by capacitor 3b.and inductor 3a, and further equal to the
resonance frequency of the Tesla coil, a high voltage is produced between’
point 3f and the earth. Tesla coils 3a and 3c nmay or nmay not need a core.
- In general, the resonance frequency of a Tesla coil is high, and above ten
kHz, but because of the outer skin's effect, there'is.no ill effect on the
human body, thereby keeping it safe for the human operator it is simlar to
t he above-nentioned enbodi ment. Nunbers 1 and 2 are conductors simlar to
those in Fig. 19. Fig. 21 shows another enbodinment of a voltage - '
generating device. The current 3f generated by a current generating circuit
3i beconge jtdhedbase current for transistor 3e in order to drive transistor
3e. Simlarl'y current 3g drives transistor 3c. Transistors 3e and 3c are
alternately driven by the currents of 3f and 3g as shown

1

/




by the wave forms in Fig. 22. Therefore, the current fromthe electric
power source 3h drives the primary coil of transformer 3d with reversed
polarity thereby generatlng a.c. voltage at the secondary coil of the
transforner 3d. The out put voltage produces serial resonance by neans of
resistor 3c, inductor 3a, and capacitor 443, thereby produci ng a high-

vol tage over the pair of electrodes 1 an 2 The transfornmer 3d may be an -
invertor transformer such as a fly-back transformer, a neon transformer or
the Iike. Fig. 23 shows a- part of the data carrier which is the sane as
in Figs. 3, 4, and 5.. In = : - - 10 - -
Fi g. 23, electrodes 1 and 2 are the same el ectrodes as electrodes 6 and 7 in
Fig. 3 and 5. Nunber 7 denotes an anplifier with a high i nput i npedance and
a | ow consunption current. A direct current i nput voltage is input into
anplifier 7 as a' : ' : ' -

Fig.5_'
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bi as voltage, and the d.c. input voltage is obtained by splitting the -
-voltage frombattery 3 by neans of-resistors 4 and 6 wth high resistance
“and trimmer resistor 5 thereby driving anplifier 7 in an optinumway.. The
input of anplifier 7 is connected to electrode 1, and electrode 2 is
connected_to the circuit's ground. V@? the data carriefr enters into the
electric Fi_g_dﬁ t he sanme vol tage i O(J:Iuced as that produced between

el ectrodes 6 and 7 in Fig. 3, at. ectfbdes 1 and 2 in Fig. 23. At output
7a of anplifier 7, an anplified c. waveform_is produced in the alternate .
el ectric field. Then the out put//of anplifier ®is fe inptagfilter 8 to
attenuate the conﬂonents bel ow A Hz_ and furthef\{ rectifier 9 to
rectify the output~fromfilter Then‘\{he out put a fromrectifier 9 is
applied to switch 10

ol signal far swtch\10, and the voltage
frombattery 3 is also a to other circyits in Yhe data carrier
system except for the.cir t in Fig. 23, mhég switch 10 is turned ON. In
nost roons, there is nor y an electric fiel mﬁth 0 Hz or 50 Hz
gener at ed by t he i ndoor- ing of a comrercial Qmer squrce, and t heref or e
it is necessary to avoid/fhaving switch 10 bei ng undesi rabl e actuated by an
electric field bel ow 60 froma comercial power\ sourge as nentioned. The
anplifier 5in Fig. cormpQsed of high resistanse redistors 4 and 6,

trimmer resistor 5, Janplifier 7)~filter 8, and rectifierl 9 in Fig. 23, and
switch 10 in Fig. 28 corresponds Fb\smntch 9in Flg\ 5. The other circuits,
except for the circgit as shown in Fh 23, are partF of{ 11, 12, 13, 14,

15, and 17 in Fig. $, and a CPU and R \receiver (not

N 1
\ [

shomm) may

Fig. 7




be i ncl uded. Fig. 24 shows one embodi nent of the block diagrams shown in
Fig. 23.. In Fig. 24, the parts denoted by the nunbers 1 to 7 are the sane
as those in'Fig. 23, and nunber 8 is-'a capacitor, and 9 and 10 are.
resistors. The parts denoted by the numbers 8, 9, and 10 conpose a high
pass filter for attenuating the signal Rek w 60 Hz. Nunber 11 denotes a
Schottky barrier diode, 12 is a resistor, 13 is a capacitor. and the
rectifier 9 in Fig. 23is conposed of. a Schottky barrier diode 11, a ,
resistor 12, and a capacitor 13. The direct current (d.c.) voltage output
of the rectifier is anplified by anplifier 14, and then input to the base
of transistor 17 through resistor 16 thereby actuating-transistor 17.

Nunber 15 is a resistor, and switch 10 in Fig. 23 is conposed of the
menbers denoted by nunber.s 15, 16, and 17. The operation of the circuit in
Fig. 24 is Fthsqye as that in Fig. 23. © Fig. 25 shows a substrate used- in
the data ca Nunbers 1 and 2 are the sane el ectrodes as 1 and 2 in
Figs. 23 and 24. Moreover, they are the sane nunbers 6 and 7 in Figs. 3 and
5. Nunber 3 denotes-the location in which it is to be nounted :
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the circuit elements in the data carrier. Wen the data .carrier enters into
the alternate electric field, a-split voltage is generated between
electrodes 1 and 2 due to electrostatic induction of an equivalent circuit
~as shown in Figs.” 3 and 4. . Fig. 26 shows a nodification of the data
carrier as shown in Fig. 25 in which nyppers 1 and 2 denote the sane’
el ectrodes as in Fig. 25, .and nunber 3 I's also.the sane. Electrode 1 is
‘mount ed j usF ?%o&lbc’at ion 3. Electrode} < etkckni calfl xdnsul ated from
n‘édey.

| ocation 3 to.avoid having the circyuit elgenentsynmounted on .
| ocation 3 being in electrical contact with ectroye 1. Fig. 27 is an
enbodi ment simlar to that in Fig. 26, nu , ' t he
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same menbers as shown in Fig. 26. Number 4 denotes a spacer for separating
the electrodes 1 and substrate 3. Electrodes 1 and 2 rmy be nounted on the
substrate in the data carrier, and they may be nobunted on the inside of an
- insul ated case for receiving the data carrier and connected to t he .
~substrate. According to the experiment, it was acknow edged that ‘when t he
data carriger: mn in Figs. 25; 268ﬁﬂk127 was brought into the
alternate ‘e %éfr'c field generated by the paired conductors 1 and 2, la to
1d, and 2a to-2b as shown in Figs. 1, 2, 6, 7, 8 9, 10, 11, 12, 13, 14,
and 15, that an effective voltage was generated over electrodes 1 and 2 in
the data carrier due to an el ectroptatc |nduct|on phenonenon. Fig. 28 is
anot her enbodi ment of the data carrier. Fhe enbodi nent of Fig. 28, a

pl ate shaped el ectrode 1 of the data carg in Fig. 25 is replaced by a

wi re shaped el ectrode la, and the elg is.connected with the :

- substrate in the data carrier at thq j nlﬁt | b. Electrodes 1 and 2 in
Figs. 23 and 24 correspond.to | b ang 2b Fl Y. 28 respectively. Simlarly,
pl ate shaped electrode 2 in Fig. 25{i s ‘placea\by the wire shaped

el ectrode 2a, and the wire shaped el{ectrode 2a s bonnected to the
substrate of the data carrier at thg joint p0|nt 2b Nunmber 3 is a space
whi ch has _ ; ,/fL__ 4 -
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circuit el ements S|mlar to 3in Fig. 25. It is acknova edged according to
-experinment that the plate shaped electrodes 1 and 2 in Fig. 25 may be

repl aced by wire shaped electrodes la and 2a to achieve a sinilar effect.

- Fig. 29 shows case 3a, in which the substrate of the data carrier as shown"
in Fig. 28 is received, and l'a and 2g,gfe the same wire shaped el ectrodes
as those in Fig. 28. Nunbers Tc and 2c are connectors or hooks for
‘connecti g egectrBdes | a and 2a-with the jOI nti. ng p0| nts Ib and 2b as shovvn
in Fig. 28 respectively, t hereby’

- 12 - obtaining the sane connectlon as that in Fig. 28.
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Fig. 30 is a view show ng an operator |oading the data carrier shown in
Figs. 28 and 29. Nunbers 1, 2, and 3a denote the sane parts as those in

Fig. 29. The electrodes 1 and_.2 are attached to the back and the wai st of
the operator respectively, - and el ectrodes 1 and 2 have only- to be pl aced-
apart fromeach other, and it was acknombpgged that the alternating
electric flel YIS fectively detected the alternating voltage is.
effectively dedePatd®Pbetween the el ectro 1 and P. Hunber 5 denotes a
ground. The vol tage generatlng n,,since it is apparent
fromthe enbodinents as nentio e arso ackqgwledgeg t hat
either one of the wire shaped c nductor _ Qr exynpl e, nSuctor 1
may be replaced by a plate sh as shown -
in Fig. 25, thergby obtainin iv : ' agcessible

di stance i s sonmepha i ) 2 i
circuit of the dpta .
Fig. 31, nunbers] 1, e onltted to/make ease™~& {fication, as
simlar to that in er 4 denotesfthe alteynatineledtric field.
as simlar to that Eigs. 1 gn Nunber'5 is an anplifiler wi'th a high

i nput inped&gce and | ow_consunptj redt, and nunbers/6 land 7 are the

i nput el ectr deslreggggtf&ely, and further the a.c. volthg- i s generated
between the \ | ‘

P
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el ectrodes 6 and 7 due to the alternating electric field 4. Nunber 8.is a
control d.c. output generated fromthe rectifier 9.in Fig. 23, and-the

out put actuates switch 9 in Fig. 31. Nunber 11 denoted out put signal from -

the filter 8 in Fig. 23, and the wave formof the output signal 11.is ‘a
rectangul ar wave with the same frequepgcyafs that- of the al ternating :
electric field 4. Upon act'uation of switch.9, the voltage Vcc of battery 10
is supplied to the other circuit elenents 12, 13, 14, 15, and the |ike.
Nunber 12{%enote m croprocessor -or. ASIC for controlling the data
carrier d 8ottledl 1ine 16 is a control signal. Nunber 13 is non-vol atile
menory for effecting a read/ wite operation with respect to CIrCUIt 12.
Nurmber 14 is a RF transmitter .in which the data fromcircuit 12 is '
nodul ated to out put a nodul ated RF wave 17 fromthe data carrier. Nunber 15 -
is a RF receiver in which the nodul ated RF waves 18 are transmtted from )
other transmtters and recei ved, and then-denodul ated in order to retrieve
the data and send it to circuit 12. The ta witing operation to the data
carrier may be achieved by using the nDd jl ated RF wave 18 received by

recei ver 15; however, alternatively_l hat the alternate
electric field 4 mhlch is no ed w dat a_#% receiygd by anplifier 5,
and signal 11 is fed rCU|L£;£’Tbrf§ngéﬁ'atlon efleby retrieving the
data and witingTS -T2
7
L
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- 13 - The contactless data carrier systemis shown in Fig. 32. ‘Nunbers 1
-and 2 are the sane pair of electrodes as those in Fig. 7. Nunber 3 is a

vol tage generating device, 4 are the lines of electric force, 5is a data,
carrier, and 6 is a transceiver for. transmtting the RF wave 18 and -
receiving the RF wave 17 in Fig. 31, 137%$;18 is. the sane RF wave as’ recelved
by the data carrier in Fig. 31. In thi s enbodi ment, the switch i-n the data
carrier i's actuated by the electric field 4 to SUppIy electric power-to all
t he CirCUI dhgye transnmitting operation for data is effected by the '
transceive Si RF wave. Fig. 33 shows a bl ock -di agram of the

transcei ver 6 as shown in Fig. 32. Nunbers 1 to 16 have been onitted.
Nunmber 19 is a controller such as one used in a conputer or sequencer, 20
is atransmitter used .to transmit the RF transmtting wave 18 which has
been nodul at ed with the data received fromt controll.er 19. Nunber 21 is
a receiver used to receive the RF wave 17 generated fromthe data carrier
to retrieve the daia T6 besem—to-tte—co eH—e-F—ig-——
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Fig. 34 is a block diagram of another enbodi ment of the data carrier.
Nunbers 4 to 18 are the sane as Fig. 31. Number 19 is an AD converter, and
20 is a sensor. Sensor -20 may be installed inside or outside of the data

carrier's case and sensor 20 may be connected to the AD converter 19 in the

data carrier. Furthernore, if sensor 204 37280 anal og type, an AD converter.
19 is necessary, but if sensor 20 is the type which outputs ON or OFF .
signals, an F&[igo ngegter 19 is not necessary and signal 21 may be i nput .
into an input port -on circuit 12. In this type of data carrier including - a '
sensor, sensor 20 detects the data about external conditions, and the

det ect ed_ external conditions can be transmtted with RF wave 17 through
circuit 12 and transmtter 14. Fig. 35 shows another enbodiment of the
data carrier. Nunber 3 denotes one side of the case in which the data
carrier has rbeen_l.ns.tau_e.d,_ nd numbers 1 and 2 are the same el ectrodes in

the data canrier as those i ~ 25. Nunber 575 a mwagnet chuck mounted on
the case of ;the data ich i;g jo be attached to pall et 6 nade of
iron. The m@}t al 1 Bd pof i %t e nmag chuck3aci s nected to ¢l ectrode
2 in the daaca7/ri .7 es o electﬁforcggfﬁflthe al ternate
electric figld ' %e
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produces a large difference in voltage between the electrode 1 and the
pallet 6 thereby prodUC|ng an effective alternate vol tage between

el ectrodes 1 and 2. Furthernore, it-was acknow edged that a sinilar effect
‘menti oned above was obtained by placing a magnet chuck 5 adjacent tao

el ectrode 2, w thout brlnglng t he nagnqu/thck 5 in direct contact with

el ectrode 2. - 14 - Fig. 36is a
vi ew show ng ¢! %3a carrier 3 and magnet chuck 5 as shown in Fig. 35 in
vi ew of the su 0 be attached to the pallet 6. Number 1 is the same

I nt er nal electrode | as in Figs. 25 and 35. Nurmber 3 i's the data carrier's
case. Magnet chuck 5 may be fixed to the .data carrier body nade of magnetic
mat eri al usingﬁiither screws or an adhesive agent, and it may al so be fixed

by fitting magmety 5a made of ferrite or the. Ilke into the reg S.made of
Lefodscas
—— i magnet chuck 5, in the das& ext he

iron. The data cé

or other fastener

pall et and nmenmber t+ be fixpd are npn- _ ; 10

! _ | |
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magnetic material .- Alternatively, it may be possible to mount an iron plate

.on a portion of the surface of. the non-magnetic nenber, and to attach the °
data carrier as showmn in Fig. 36 on that porti-on of the surface by using a
magnet chuck. The features of the contactless data carrier systemare as
follows. (1) The systemis very effectie,jin accessing data over a wide
space or a.wde area. (2) Even if there are any obstacl es between the data
carrier andFt h&tr@cei ver, access to data can .be achieved around the _
obstacle. Wth the features of the present inventiaon in nmind, the follow ng
applications are possible. Application-1: Transportation managenent; In -
the case where a data carrier_|s1attached to each itemto be transported
out of or into a storehouse, andgra group of such itenms have been | oaded
onto a truck, such itens can belZchecked by transmtting the alternating
electric field toward the truck/in order to exAmi ne-the 1D godes of each of

out of or into the storehOuse. i ' : i S7 given to each
i ndependent item the dg i xam nation,
wi t hout any crosstal k. : [ [ [ - ment i oned
features that data ca

Fig. 26
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‘be accessed over a wide area. Furthernore, it may be possible to nount the
carrier device on the outlet of a conveyer for transporting itenms a truck.
The merit of accessing data within a wide area. is remarkable, since the
size of the itenms-are different fromeach other. Application 2: S
Rati'onal i zati on of the production I|ne¢6V@1;he case where a data carrier is
attached to each itemtransported by a conveyer, .and all of the test data
about the item obtained by each testing station is automatically witten to
the data carrier, the test results for each item-beiing tested can be '
recogni zed i?étantaneously, t her eby prOV|d|ng an aut omat ed nanufacturlng

| i ne capabl e oﬂéiedaéitlng the products in accordance with their .
properties. The nerit of the data carrier in which the data can be read or
witten in a wide area is renmarkabl e, since there are many ki nds of deV|ces
on manufacturing line and the space required. for the deV|ces IS
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-15- limted. Application 3: Managenent of entering or exiting a room
When entering or exiting a room -the data carrier can-be carried in your
pocket, and the maxi nrum effective distance for data access is about 3 m
Moreover, it is possible to-enter or exit a room hol di ng baggages wi'th both
hands. Furthernore, even when a secur1§y fheck is necessary for entering a
repair factory, the data carrier in your pocket can be responS|bIe for the
security check without requiring the use of the. operator s hands. . '
Application 4. Wien entering or exiting a garage or parking tower by car,
the data carrier provided in the car can control the gar age door by opening-
and closing it. Application 55 Managenent of entering and exiting froma
conputer's.roonm The conventional ID check system using magnetic fields has
not been used veré ' - : '

Fig.3
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frequently because of the possibility of causing the conputers to .

‘nal function. However, the present invention utilizes an alternating
electric field which nmakes it perfect for an | D checking system Moreover;
"the ID checking system of non- battery type systens is undesirabl e because
they produce an excessively strong nag@¥§f:field-mhich makes magnetic tape
system unsui t abl e. Application 6: Managenent on-an assenbling 1ine for
autonobiles; .In the case where a data carrier is attached to autonotive
parts and the data .about each part is witten to the data carrier froma
renbte position in a w de area, this application for autonobiles is al npst
conpleted. As is well known, an autonobiles are. conposed of many parts and
processes, and Fpgiqure_if the conpletion of a certain process is
automatically witTten to the data carrier, it is possible to detect whether
all processes have been conpleted or not, by reading the data carrier at.
the end of the assenbling line. In autonobile assenbly |ines using many
robots, the space in the factory is limted, and therefore the present
invention, which is capable of reading and witing of data.froma renpte
position over a wide grgag is very useful. Application 72 Atoni® energy
power p| ant: The preseai_Lovent ton which is
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capabl e of reading and witing of data by using an electric field froma
renote position over a wde area is very useful. It is also very helpful in
the transportation of radioactive objects. Mreover, it is also suitable to
apply the present invention to access either'in or out of a radioactive '
‘zone. |f the operator enters a zone thatg o

- 16 - be da to his health an al‘armwoul d sound because the data
carrier in his %o et woul d have transmtted hi's-location, thereby

|ncreaS|ng the safety of the operator. : re-time in_a dangerous
zone is witten on the data carrier, jphe anDunt, 7Y adi oacti v, XPOSuEs
coul d be counted and thergfore mangg@d. The abp¥e-nentionegfrerit bei ng
capabl e of read/wite of dawWa\{r a renote sitio dﬁfia is
very useful. The present invention shoul g#hot be |i dtoth
enbodi nents nenti oned above Ny o : |
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and further it is apparent that the scope of the clains of this patent for-
the present application should include different nodifications capabl e of
achi eving the equival ent nethod, the equivalent function, the equivalent:
effects due to an equival ent principle. : . . _
- 17- Wat is clainmed is; 1. A contactjgsg data carrier systemthat
-consists of (a) an electric field generator having the nmeans to produce an
alternating electric field in the space between two el ectrodes by supplying
an alternating vol tage between the said two el ectrodes; (b) a data carrier
havi ng t he rrdghg.ﬁﬂsense- the said alternating electric field and -
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to convert part of the electrical field energy into an-alternating electric
.signal; (c) a data carrier having the neans to filter the said alternating
electric signal to reduce the signals with frequencies below 60 Hertz. 2.
In accordance with claim1, said two el ectrodes ‘are conposed of a pair of
wire shaped el ectrodes, or one continyoys wire as one el ectrode and the
earth (ground) acting as the other electrode.. 3. I'n accordance with clai'm
1, said twbig-edbrodes are conmposed of a pair of plate electrodes, or one -
~continuous plate.as one electrode and the earth (ground) acting as the
other electrode. 4. In accordance with ctaim1l, said'neans to sense the
alternating electric field is an anplifier with high itnput i npedance and
also with a direct current (d.c.) bias valtaged ut. ! 5;-\n accordance
with claim4, said anplifier has at Ieas4; f the ipput (terginal s which
is connected to either a plate electrode in the data ¢ rri%r'or awre

shaped el ectrode that protrudes fromthe data carlier.} 1
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6. In accordance with claim1, said means to sense the alternating electric
field is the said anplifier wi th high i nput inpedance. The power source of
the said anplifier is connected to the battery inside the data carrier.

When the said anplifier senses t he alternating electric field, an anal og

swi tch | axggdRaee on and the ot her CII‘CUItS are supplled w th power fromthe." |

said battery: op INVENTION: CONTACTLESS DATA CARRIER SYSTEM

There is prov1ded a data carner and a transceiver capable of
transmission/ reception of data over a wide area. _
The transmission/reception of data is achieved by applying an
‘alternating voltage over a pair of conductors thereby generating. an
" alternating electric field over a wide area, and the alternating electric
field is detected by an electrostatic coupling to an amplifier with a high
input impedance 1nsta11ed in the data carrier.

Figure 32 of the draw1ngs should accompany the abstract when published.



