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57 ABSTRACT 

A characteristic and the position of an implement with a 
tuned circuit having one of plural resonant frequencies are 
determined. AC energy at the plural different resonant 
frequencies is supplied to a two-coordinate direction coil 
arrangement of a position sensing tablet. The tuned circuit 
changes the current flowing in the coil arrangement at the 
implement resonant frequency. The current change is used to 
signal the implement position and characteristic. The imple 
ment may be an eraser for supplying a signal to an electronic 
display and for removing a mark from a surface of a visual 
display overlaying the tablet of the eraser. A housing 
includes a surface for erasing the marking and two tuned 
circuits each having a reactance positioned close to opposite 
edges of the erasing surface. Two switches, when activated, 
cause the tuned circuits to have different resonant frequen 
cies. The switches are respectively activated when opposite 
eraser edges are being pushed against the display surface. 
The implement may also be one of a plurality of markers, 
each for a different color. Another display responds to the 
signals to display the position and colors of the markings and 
selectively remove markings from areas corresponding to 
the eraser position. 

90 Claims, 15 Drawing Sheets 
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ELECTRONIC BLACKBOARD AND 
ACCESSORES SUCH AS WRITING TOOLS 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an electronic blackboard 
for processing image information which corresponds to the 
image or the like displayed on the writing surface and its 
accessories such as writing tools, 

2. Prior Art 

Hitherto, there is a conventional electronic blackboard 
apparatus (called "an electromagnetic coupled type" here 
inafter) arranged such that a multiplicity of sensing lines are, 
in both x and y directions, formed on the reverse side of the 
writing surface thereof and a writing tool comprising a felt 
pen or the like is provided with a coil as to generate flux 
change when an electronic current is passed so that the 
thus-generated flux change is detected by the sensing lines 
or the other end of the coil so that the position of the writing 
tool on the writing surface is detected and thereby image 
information which corresponds to the image displayed on 
the writing surface can be processed. 

Another type of the electronic blackboard apparatus 
called "a photoelectric transfer type' hereinafter) is known 
which is arranged such that an image written on a white 
board or a flexible seat with a writing tool such as a felt pen 
or the like is scanned by a scanner which can move along the 
surface of this whiteboard or by a stationary scanner with 
this seat wound up as to be photoelectrically transferred to 
image information, 
The other conventional electronic blackboard apparatus 

(called "a pressure sensing type' hereinafter) is known in 
which two resistance plates provided with electrodes on the 
opposing sides thereof are fastened to the reverse side of a 
writing surface made of a flexible material. The various parts 
are laminated to each other. These two resistance plates are 
fastened to the electrodes in such a manner that these 
electrodes are positioned in the vertical or lateral direction. 
Therefore, a displacement current is generated between an 
electrode on one resistance plate and the electrode on the 
other resistance plate when the writing tool is moved along 
the surface of the writing surface with an electric current 
being passed through either of the two resistance plates. On 
the basis of the thus-generated displacement current, the 
position of the writing tool on the writing surface is detected 
so that image information corresponding to the image dis 
played on the writing surface is processed. 

However, the above-described electromagnetic coupling 
type apparatus has a problem in that, a cord needs to be 
provided between the control unit for detecting position and 
a coil provided for the writing tool. The thus-provided cord 
readily deteriorates in handling the writing tool. 

In the photoelectrically transfer type apparatus, the writ 
ing tool can be arranged to be a cord-less type. However, 
another problem arises in that information corresponding to 
the displayed image cannot be obtained during writing of the 
image on the writing surface, that is a real-time image 
cannot be obtained since image information can be first 
obtained when the scanner is moved or the seat is wound up. 

5 

O 

15 

25 

30 

35 

45 

50 

55 

60 

65 

2 
In the pressure sensing type apparatus, the writing tool 

can be arranged to be a cord-less type and the information 
corresponding to the image which is being written can be 
obtained. However, a problem arises in that the thickness 
and the weight become excessive since the structure needs 
to be formed to withstand the pressure applied with the 
writing tool to the writing surface. 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide an 
electronic blackboard apparatus capable of using a cordless 
accessary such as an instruction rod, a marker, or an eraser 
(called a "writing tool" hereinafter in this specification), 
obtaining realtime image information which corresponds to 
the image formed on the writing surface, and exhibiting a 
thin structure and light weight. 

In accordance with one aspect of the invention, an elec 
tronic blackboard apparatus comprises a writing surface, in 
combination with a tool for modifying an image on the 
surface, wherein the tool includes a tuned circuit having a 
predetermined resonant frequency. A sensor for an electric 
wave having plural frequencies, one of which is the resonant 
frequency, and an electrical wave detector for an electric 
wave reflected by the tuned circuit is provided. The sensor 
includes coordinate detection means responsive to the elec 
tric waves reflected from the tool and generated by the 
generating means for detecting a coordinate corresponding 
to the position of the tool. Image information processing 
means processes, on the basis of the thus-detected coordi 
nate, image information corresponding to an image formed 
by the tool on the surface. 

Another aspect of the invention is directed to the combi 
nation of a position sensing tablet a two coordinate direction 
coil arrangement, a two coordinate direction display super 
posed with the tablet, a marker for the display and an eraser 
for the display. The marker and eraser each include a tuned 
circuit respectively having first and second resonant fre 
quencies. AC energy is supplied at the first and second 
resonant frequencies to the coil arrangement. The tuned 
circuits on the marker and the eraser, when the marker or 
eraser is placed in proximity to the tablet and coil arrange 
ment, respectively cause changes in currents flowing in the 
coil arrangement at the first and second frequencies. The 
changes in the current flowing in the coil arrangement at the 
first and second frequencies are sensed. In response to the 
current changes at the first and second frequencies there is 
derived a signal indicative of the position of markings by the 
marker on the display as modified by the eraser. 

In accordance with still a further aspect, the invention is 
directed to the combination of a position sensing tablet, a 
two coordinate direction coil arrangement associated with 
the tablet and multiple implements for movement relative to 
the table. Each of the implements has a different character 
istic associated there with and includes a tuned circuit having 
a different resonant frequency. AC energy at the different 
resonant frequencies is supplied to the coil arrangement. The 
tuned circuits on the implements, when the implements are 
placed in proximity to the tablet and coil arrangencint, cause 
changes in the currents flowing in the coil arrangement at the 
different frequencies. Changes in current flowing in the coil 
arrangement at the different frequencies are sensed. In 
response to the current changes at the frequencies there is 
derived a signal indicative of the position and characteristics 
of the implements on the tablet. 
A further aspect of the invention is directed to a method 

of identifying a characteristic and position of an implement 
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on a position sensing tablet having a two coordinate direc 
tion coil arrangement associated therewith, wherein the 
implement has one of plural characteristics and includes a 
tuned circuit having one of plural different resonant frequen 
cies. The method comprises supplying AC energy at the 
plural different resonant frequencies to the coil arrangement. 
The tuned circuit on the implement, when placed in prox 
imity to the tablet and coil arrangement, causes changes in 
current flowing in the coil arrangement at the one frequency. 
Changes in the current flowing in the coil arrangement at the 
different frequencies are sensed. In response to current 
changes at the frequencies there is derived a signal indica 
tive of the position and characteristic of the implement on 
the tablet. 

Still another aspect of the invention is directed to an eraser 
for supplying a signal to an electronic display and for 
removing a marking from a surface of a visual display. The 
eraser comprises a housing including: a surface for erasing 
the marking, first and second tuned circuits each having a 
reactance positioned in proximity to first and second oppo 
site edges of the erasing surface, as well as first and second 
switches which when activated respectively cause the first 
and second tuned circuits to have different first and second 
resonant frequencies. The first and second switches are 
positioned and arranged so that the first and second switches 
are respectively activated in response to the first and second 
edges of the eraser being pushed against the display surface. 

Still a further aspect of the invention is directed to the 
combination of a position sensing tablet, a two-coordinate 
direction coil, a two-coordinate direction display superposed 
with the tablet, and multiple implements for modifying 
markings of the display. Each implement has a different 
characteristic associated there with and includes a tuned 
circuit having a different resonant frequency for each char 
acteristic. AC energy at the different resonant frequencies is 
supplied to the coil arrangements. The tuned circuits on the 
implements, when the implements are placed in proximity to 
the tablet and coil arrangement, respectively cause changes 
in the currents flowing in the coil arrangement at the 
different frequencies. Changes in the current flowing in the 
coil arrangement at the different frequencies are sensed. In 
response to current changes at the frequencies there is 
derived a signal indicative of the position and characteristics 
of markings by the implements on the display. 

Still a further aspect of the invention is directed to the 
combination of a position sensing tablet, a two-coordinate 
coil arrangement associated with the tablet, a two-coordinate 
direction display superposed with the tablet and plural 
markers for the display. Each of the markers is for a different 
color on the display. Each of the markers includes a tuned 
circuit having a different resonant frequency. AC energy at 
the different resonant frequencies is supplied to the coil 
arrangement. The tuned circuits on the markers, when the 
markers are placed in proximity to the lablet and coil 
arrangement, cause changes in currents flowing in coils of 
the coil arrangement at the different frequencies. In response 
to energy coupled between the tablet and markers there is 
derived a signal indicative of the position of the colors of 
markings by the markers on the display by sensing changes 
in current flowing in the coil arrangement at the different 
frequencies. 

Yet an additional aspect of the invention is directed to a 
method of displaying a polychromatic image by marking a 
first two-coordinate direction display with plural markers 
each having a different color and a tuned circuit with a 
different resonant frequency thereon. Plural frequencies are 
supplied to a two-coordinate direction coil arrangement. The 
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4 
coil arrangement couples the plural frequencies to each 
marker as it is marking the first display. The coil arrange 
ment is activated so it is responsive to an interaction of each 
applied frequency and each tuned circuit to provide an 
indication of the color and position of the mark being made 
by each marker on the first display. By responding to the 
indication there is displayed on a second two-coordinate 
direction display the position and color of the mark made by 
each marker on the first display. 

Another aspect of the invention concerns a method of 
indicating the position of an image on a two-coordinate 
direction display by marking the display with a marker and 
erasing from the display at least a portion of marks made by 
the marker. The marker and eraser respectively have tuned 
circuits with first and second resonant frequencies. A two 
coordinate direction coil arrangement is activated so it 
applies the first and second resonant frequencies to the 
marker and the eraser as they respectively mark and erase 
the display. The coil arrangement is activated to be respon 
sive to an interaction of the applied first and second fre 
quencies with the tuned circuits to derive an indication of the 
position of the marking on the display as modified by the 
C3SC. 

Still an additional aspect of the invention is directed to an 
eraser for supplying a signal to an electronic display and for 
removing a marking from a surface of a visual display. The 
eraser has a housing including: a surface for erasing the 
marking, a tuned circuit having a reactance positioned 
immediately behind the eraser surface, and switch means 
activated in response to the erasing surface being pressed 
against the display surface for connecting elements includ 
ing the reactance of the tuned circuit together so they have 
a predetermined resonant frequency while the erasing sur 
face is pressed against the display surface. 
A second object of the present invention is to provide an 

electronic blackboard apparatus capable of identifying the 
type and the state of the writing tool which is being used and 
to thereby obtain image information which corresponds to 
the thus-identified typic or state of the writing tool. 
A third object of the present invention is to provide an 

electronic blackboard apparatus including two writing sur 
faces. 

A fourth object of the present invention is to provide a 
writing tool such exhibiting a simple structure, light weight, 
and easy handling capability, that is, an instruction rod, a 
marker, and an eraser. 

Other objects and features of the present invention will 
become more apparent in the description which follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view of a first embodiment of an electronic 
blackboard apparatus according to the present invention; 

FIG. 2 is a structural view of loop coil groups in X and Y 
directions of a sensing portion; 

FIG. 3 is a cross-sectional view of an instruction rod; 
FIG. 4 is a cross-sectional view of a marker, 
FIG. 5 is a cross-sectional view of an eraser; 
FIG. 6 is a block diagram of the electronic blackboard 

apparalus according to the present invention; 
FIG. 7 is a schematic block diagram of tuning circuits for 

a writing tool and details of a control unit for a sensing 
portion; 

FIG. 8 is a series of waveforms used for describing the 
circuit of FIG. 7; 
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FIG. 9 is a timing diagram used to describe the circuit of 
FIG. 7; 

FIG. 10 is a flow chart of the coordinate-detection action 
performed by a control unit of the sensing portion; 

FIGS. 11A, 11B, and 11C are further waveforms used for 
describing coordinate detection action performed by the 
control unit of the sensing portion; 

FIG. 12 is a waveform of the levels of the detected voltage 
obtainable from each of the loop coils when coordinate 
detection action is performed; 

FIG. 13 is a block diagram of a data processing unit used 
with the present invention; 

FIG. 14 is a flow chart for processing of image informa 
tion performed by the data processing unit; 

FIG. 15 is a view of a second embodiment of the 
electronic blackboard apparatus according to the present 
invention; 

FIG. 16 is a view of a partial cross-sectional view of a 
frame according to the second embodiment; 

FIG. 17 is a flow chart of a program for the data 
processing unit according to the second embodiment. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 is a view of a first embodiment of an electronic 
blackboard apparatus according to the present invention, 
wherein reference numeral 1 represents a main blackboard 
body, 2 represents an instruction rod, 3 represents a marker, 
4 represents an eraser, and 5 represents a control box. 
The main blackboard body 1 is formed such that legs 13 

are fastened to a frame 12 a portion of which corresponds to 
the front surface of a sensing portion 11 is made of a 
non-metallic material having a flat surface so as to form a 
writing surface 14 which can be repeatedly used with the 
marker 3 and the eraser 4. Alternatively, the portion of the 
frame 12 which corresponds to the front surface of the 
sensing portion 11 may be formed by applying paint to 
which magnetic dust is mixed to the plate made of the 
non-metallic material or by laminating a film sheet such as 
a magnet sheet and a plastic sheet on the same plate for the 
purpose of realizing a writing surface to which sheet in 
which intended frames or figures are written can be tempo 
rally fastened by metal pieces or magnets. 

In FIG. 2 are illustrated a loop coil group 11x in x-direc 
tion and a loop coil group 11y in y-direction which form the 
sensing portion 11. The loop coil group 11x in x-direction 
comprises a multiplicity of, for example, 48 loop coils 
11x-1, 11x-2, ..., 11x-48 so as to be arranged in parallel to 
each other and to overlap each other. The loop coil group 11y 
in y-direction comprises a multiplicity of, for example, 30 
loop coils 11y-1, 11y-2,..., 11y-30 so as to be arranged in 
parallel to each other and to overlap each other. The loop coil 
group 11x in x-direction and the loop coil group 11y in 
y-direction overlap each other with positioned closely con 
tact with each other (in order to readily understand the 
structure, they are drawn in a separated manner). Alternative 
to the structure employed here in which each of the loop 
coils is formed by one turn, the loop coils may be formed by 
a plurality of turns if necessary. 

In FIG. 3 is illustrated a first embodiment of the writing 
tool and so on according to the present invention, in which 
the structure of the instruction rod 2 is illustrated. This 
instruction rod 2 is made of a synthetic resin, wood or the 
like and is formed in such a manner that a tuning circuit 22 
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6 
comprising a coil 221 which includes a core and a capacitor 
222 is accommodated in a recessed portion 2a formed at the 
front end portion of a column-like main body 21 made of a 
synthetic resin or wood in such a manner that the axis of this 
coil 221 substantially meets the longitudinal direction of the 
main body 21 (frame), and this recessed portion 21a is 
covered with a cap 23 made of the similar material to that for 
the main body 21. The main body 21 may comprise a 
telescopic rod, 
The coil 221 and the capacitor 222 are, as shown in FIG. 

7, connected to each other in series so as to form a known 
resonant circuit. The inductance of this coil 221 and the 
capacity of the capacitor 222 are determined as to make the 
resonant (tuned) frequency thereof substantially a predeter 
mined frequency fo, for example, 600 kHz. 

FIG. 4 is a view of a second embodiment of the writing 
tool according to the present invention, in which the struc 
ture of a marker 3 is in detail illustrated. This marker 3 
comprises: a pen shaft 31 formed by two portions 31a and 
31b made of a non-metallic material such as a synthetic resin 
and to be screw-coupled with each other; a pen body 32 such 
as a black felt pen on the market or the like; a push switch 
331; a coil 332 including a core; a tuning circuit 33 com 
prising capacitors 333 and 334; and a cap 34 for the pen 
body 32, 
The pen body 32 is accommodated in a space formed by 

a stopper 31a' formed in the portion 31a of the pen shaft 31 
and the switch 331 accommodated in the portion 31b such 
that the same can be slightly moved therein. The coil 332 is 
accommodated in the portion at the front end of the portion 
31a of the pen shaft 31 such that the axial direction thereof 
is substantially coincident with the longitudinal direction of 
the pen shaft 31 (frame), 
As shown in FIG. 7, the coil 332 and the capacitor 333 are 

connected to each other in series so as to form a known 
resonant circuit. The inductance of this coil 332 and the 
capacity of the capacitor 333 are so determined as to make 
the resonant (tuned) frequency thereof substantially a pre 
determined frequency fo, for example, 600 kHz. The capaci 
tor 334 is in parallel connected to the two ends of the 
capacitor 333 via the switch 331 so that the same acts to 
change the tuned frequency in the resonant circuit from the 
predetermined frequency fo to another frequency f1, for 
example, 550 kHz when the above-described switch 331 is 
switched on. 

This switch 331 is arranged to be switched on when it is 
abutted by the rear end of the pen body 32 which has been 
pushed into the pen shaft 31 as a result of abutting the front 
end of the pen body 32 against the writing surface 14 or the 
like with the pen shaft 31 held by the hand or the like. 

Although the front end of the pen body is made project 
over the writing surface as to enable the writing according 
to this embodiment, it may be arranged to be capable of 
projecting only when used. The marker is so designed that 
the pen body 32 included therein can be replaced by so 
arranging the pen shaft 31 that it can be divided and coupled 
to each other. 

In FIG. 5 is illustrated a third embodiment of the writing 
tool or the like according to the present invention, in which 
the structure of the eraser 4 is illustrated in detail. This eraser 
4 comprises: a case 41 made of a non-metallic material such 
as a synthetic resin or the like; a movable plate 42 compris 
ing a pair of members 42a and 42b each of which has a shape 
corresponding to the bottom surface of the case 41 and 
which are arranged to be detachable to each other, a pair of 
springs 43a and 43b inserted between the movable plate 42 
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and the case 41; a stopper 44 disposed in an inner portion 
41a of the casc 41 and capable of supporting a securing 
portion 42b' which projects in the direction of the member 
42b perpendicular to the drawing sheet for the purpose of 
restricting the position of the movable plate 42 with respect 
to the case 41; an erasing member 45 made of felt or the like 
and fastened to the outer surface of the member 42a of the 
movable plate 42; a first tuning circuit 46 comprising a 
switch 461 accommodated in the inner portion 41a of the 
case 41, a capacitor 462 and a capacitor 463 which includes 
a core and is held between the members 42a and 42b at the 
position corresponding to the spring 43a of the movable 
plate 42 such that the axial direction thereof and the erasing 
surface formed by the erasing member 45 are substantially 
perpendicular to each other; and a second tuning circuit 47 
comprising a switch 471, a capacitor 472, and a coil 473 
which includes a core and is held between the members 42a 
and 42b at the position corresponding to the spring 43b such 
that the axial direction thereof and the erasing surface 
formed by the erasing member 45 are substantially perpen 
dicular to each other. This movable plate 42 is held such that 
the same can move slightly with respect to the case 41 so that 
the switch 463 and/or 473 can be operated. 
The coil 463 and the capacitor 462 are connected to each 

other in series via the switch 461 as shown in FIG. 7 so that 
a known resonant circuit is actuated when this switch 461 is 
switched on. The inductance of this coil 463 and the capacity 
of the capacitor 462 are determined as to make the resonant 
(tuned) frequency thereof substantially another frequency 
f2, for example, 500 kHz. 
The coil 473 and the capacitor 472 are connected to each 

other in series via the switch 471 as shown in FIG. 7 so that 
a known resonant circuit is actuated when this switch 471 is 
switched on. The inductance of this coil 473 and the capacity 
of the capacitor 472 are determined as to make the resonant 
(luned) frequency thereof substantially other frequency f3, 
for example, 450 kHz. 
These switches 461 and 471 are switched off when the 

eraser 4 is not operated, while either or both of the switches 
461 and 471 are switched on by being pressed by the 
member 42b of the movable plate 42 when the erasing 
member 45 of the movable plate 42 is pushed into the case 
41 by abutting this erasing member 45 against the writing 
surface 14 or the like with the case 41 held by the hand or 
the like. 

The tuning circuit for the writing tool or the like of the 
type described above is so arranged that it can be synchro 
nized with the energy of the electric wave discharged from 
the electric wave generating means in the sensing portion 
and discharge this energy to the electric wave detection 
means in the sensing portion for the purpose of meeting the 
conditions required to perform indication of the position to 
be measured to the sensing portion. 
The control box 5 is provided with, on the front surface 

thereof, various control switches 51 and an outlet 52 through 
which printed sheets are discharged, this control box. 5 
including, as shown in FC. 6, the sensing potions control 
unit 6, the data processing unit 7, and a printer 8. 

In FIG. 7 is illustrated the sensing portion control unit 6 
together with the instruction rod 2, the marker 3, the tuning 
circuits 22, 33, 46, and 47 for the eraser 4. Referring to this 
drawing, reference numeral 601 represents a control circuit, 
602 represents a signal generating means (circuit), 603x and 
603y respectively represent selection means (circuit) in 
x-direction and y-direction, 604x an 604y represent trans 
mission and reception switch circuits, 605 represents a XY 
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8 
switch circuit, and 606 represents a reception timing switch 
circuit, whereby connection switch means is formed. Ref 
erence numeral 607 represents a BPF (Band-Pass Filter) 
which forms a signal detection means. Reference numeral 
608 represents a detector and 609 represents an LPF (Low 
Pass Filter) which form coordinate detection means and 
writing tool or the like identification means in which a 
process performed by the control circuit 601 to be described 
later is included. Reference numerals 610 an 611 represent 
drive circuits, 612 and 613 represent amplifiers, and 614 
represents an inverter. 
The operation of the sensing portion control unit 6 with 

the structure thereof will be described. First, the signal 
transmission and receipt between the sensing portion 11 and 
the writing tool or the like and the thus-obtained signals will 
be described with reference to FIG. 8. 
The control circuit 601 comprises a known type of a 

microprocessor or the like. It acts to: supply a frequency 
switch signals p1 and P2 (quadrual counter data) and a 
timing signal (start pulse) p3 to the signal generating circuit 
602 in accordance with a flow chart to be described later: 
control the switching of the loop coils in the sensing portion 
11 via the selection circuits 603x and 603y; control the 
switching of the coordinate detection direction performed by 
the XY switch circuit 605 and the reception timing switch 
circuit 606; analog-digital (AWD) convert the output data 
from the low pass filter 609 for the purpose of obtaining the 
coordinate of the writing tool or the like by performing 
calculations to be described later; and supply the frequency 
switch signals p1 and p2 when the above-described coordi 
nate is obtained to the data processing unit 7, these fre 
quency switch signals p1 and p2 serving information rep 
resenting the type or the state (a state of the switch for the 
marker 3) of the writing tool or the like. 
The signal generating circuit 602 comprises a rectangular 

signal generators 602a, 602b, 602c, 602d, and 602e, and a 
multiplexer 602f for respectively generating predetermined 
frequencies fo, f1, f2, f3, and fk. 
The rectangular signals having frequencies from fo to f 

are arranged to be input to the multiplexer 602f whose 
switching is controlled in response to the switch signals p1 
and p2. When the switching signals p1 and P2 are "00", the 
signal having the frequency fo is output, when the same are 
"01", the signal having the frequency fl is output, when the 
same are "10', the signal having the frequency f2 is output, 
and when the same are “11”, the signal having the frequency 
f3 is output, the thus-generated signal being output in the 
form of a rectangular signal A. The thus-output rectangular 
signal A is converted to a sine-wave signal by a low-pass 
filter (omitted from illustration), and is then supplied to 
either the drive circuit 610 or 611 via the XY switch circuit 
605. 
A rectangular signal having the frequency flk, for example, 

18.75 kHz, is transmitted to the transmission and reception 
switch circuits 604x and 604y in the form of a transmission 
and reception switch signal B, and is simultaneously 
inverted via the inverter 614 as to be transmitted to the 
reception timing switch circuit 606 in the form of a reception 
timing signal C. The rectangular signal generator 602e is 
reset by the start pulse p3. 
The selection circuit 603x successively selects a loop coil 

from the x-direction loop coil group 11x, while the selection 
circuit 603y successively selects a loop coil from the y-di 
rection loop coil group 11y, each of these selection circuits 
603x and 603y acting in response to information supplied 
from the control circuit 601. 
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The transmission and reception switch circuit 604x alter 
nately connect the thus-selected x-direction loop coil to the 
drive circuit 610 and the amplifier 612. The transmission and 
reception switch circuit 604y alternately connect the thus 
selected y-direction loop coil to the drive circuit 611 and the 
amplifier 613. These transmission and reception switch 
circuits 604x and 604y act in accordance with the transmis 
sion and receipt switch signal B. 

It is assumed that "00" has been, together with the start 
pulse p3, supplied from the control circuit 601 to the signal 
generating circuit 602 in the form of the switch signals p1 
and p2 and information to select x-direction has been input 
to the XY switch circuit 605 and the reception timing switch 
circuit 606, the sine-wave signal having the frequency fo is 
supplied to the drive circuit 610 in which it is converted to 
an equilibrium signal before being supplied to the transmis 
sion and reception switch circuit 604x. Since this transmis 
sion and reception switch circuit 604x switches and connects 
either of the drive circuit 610 or the amplifier 612 in 
response to the transmission and reception switch signal B, 
a signal to be output from the transmission and reception 
switch circuit 604.x to the selection circuit 603x becomes a 
signal D which intermittently outputs a sine-wave signal 600 
kHz every time period T (=% fk), where it is substantially 27 
usec here. 
This signal D is transmitted to the x-direction loop coil 

11x-i (i=1, 2, . . . , 48) in the sensing portion 11 via the 
selection circuit 603x, this loop coil 11x-i generating an 
electric wave on the basis of the signal D. 

In this state, when the writing tool, for example, the 
marker 3 is held substantially vertically on the writing 
surface 14 of the main blackboard body 1 with the switch 
331 switched off, the above-described electric wave excites 
the coil 332 of the marker 3 so that an induced voltage E 
synchronized with the signal D is generated in the tuning 
circuit 33 of the coil 332. 
When the state of the signal D is then brought to a 

no-signal period, that is, signal reception period and simul 
taneously the loop coil 11x-i is switched to the amplifier 612, 
the electric wave from this loop coil 11x-i is immediately 
eliminated. On the other hand, the above-described induced 
voltage E is gradually damped in accordance with loss in the 
tuning circuit 33. 
On the other hand, the electric current passing through the 

tuning circuit 33 in accordance with this induced voltage E 
causes the coil 332 to transmit an electric wave. Since the 
thus-transmitted electric wave excites the loop coil 11x-i 
connected to the amplifier 612 on the contrary, an induced 
voltage on the basis of the electric wave from the coil 332 
is generated. The thus-generated induced voltage is trans 
mitted from the transmission and reception switch circuit 
604x to the amplifier 612 during only the signal reception 
period so that it is amplified to become a reception signal F, 
and is then transmitted to the reception timing switch circuit 
606. 

Either of the selection information in x-direction or y-di 
rection, the x-direction selection information and the recep 
tion timing signal C in this case, are input to the reception 
timing switch circuit 606. When this signal C is at the high 
(H) level, a reception signal F is output, while no signal is 
output when the same is at the low (L) level. Therefore, a 
signal G (substantially the same as the reception signal F) is 
obtained at the output of the reception timing switch circuit 
606. 

Since this signal F is transmitted to the band-pass filter 
607 which is a filter including the frequency fo to f3 in its 
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band-pass region, a signal H (strictly, in the state in which 
a plurality of signals G have been input to and converged in 
the band-pass filter 607) having an amplitude h in accor 
dance with energy of the frequency components from fo to 
f3 in the above-described signal G transmitted to the detec 
tor 608. 
The signal H input to the detector 608 is detected and 

rectified as to be made a signal I. Then, this signal I is 
converted into a direct current J having a voltage level 
corresponding to a half of the above-described amplitude h, 
for example, Vx by a low-pass filter 609 with a sufficiently 
low cut-off frequency as to be transmitted to the control 
circuit 601. 
The voltage level Vx of the signal J relates to the distance 

between the marker 3 and the loop coil 11x-i, where it is a 
value in inverse proportion to substantially the fourth power 
of the distance between the marker 3 and the loop coil 11x-i. 
Therefore, when the loop coil 11x-i is switched, this voltage 
Vx of the signal J is varied. As a result, the x-coordinate of 
the marker 3 can be obtained by converting, in the control 
circuit 601, the voltages Vx obtained for each of the loop 
coils into digital values and by having the thus-obtained 
digital values subjected to the arithmetic process to be 
described later. The y-coordinate of the marker 3 can be 
obtained similarly. 
On the other hand, when the marker 3 and the writing 

surface 14, that is the sensing portion 11, are disposed away 
from each other, or when the marker 3 is disposed substan 
tially in parallel to the sensing portion 11, the electric wave 
transmitted from the loop coil in the sensing portion 11 does 
not excite the coil 332 of the marker 3. Therefore, no 
induced voltage E is generated in the turned circuit 33. In 
this state, since also no electric wave is transmitted from the 
coil 332 of the tuning circuit 33, no induced voltage F is 
generated in the loop coil of the sensing portion during 
signal reception so that the coordinate cannot be detected 
(practically, a slight level of induced voltage is generated in 
both the tuned circuit and the loop coil in the sensing 
portion, their levels are insufficient to perform the coordinate 
detection). The above-described frequency switch signals p1 
and p2 are the values counted by the quadrual ring counter 
formed by a program or the like in the control circuit 601. 
This counter is stepped to "1" when no reception signal, that 
is, no induced voltage is obtained in the control circuit 601 
and the detection of the coordinate is thereby impossible to 
be performed. The value counted at this time is, together 
with the start pulse p3, arranged to be transmitted in the form 
of the switch signals p1 and p2 to the signal generating 
circuit 602. Therefore, during the period in which no recep 
tion signal is obtained, the frequency of the AC signal is 
successively switched from fo to fs so that the detection of 
the coordinate is performed by repeating this switching of 
the frequency. 

If any reception signal is obtained, the x and y-coordinates 
can be obtained as described above. At this time, if the 
switch signal p1 and p2 are "00" or "01", that is i? the 
frequency of the AC signal is f) or f1, the above-described 
counter is not stepped so that the frequencies of the switch 
signals p1 and p2, that is the frequency of the AC signal is 
maintained intact. On the other hand, if the switch signal p1 
and p2 are "10" or "11", that is if the frequency of the AC 
signal is f2 or f3, the above-described counter is stepped by 
"l" so that the frequencies of the switch signals p1 and p2, 
that is the frequency of the AC signal is successively 
switched. 

As described above, when the tuning circuit 22 and 20 the 
switch 331 of the instruction rod 2 are turned off, the tuned 
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frequency of the tuning circuit 33 of the marker 3 is fo, when 
thc switch 331 is switched on, the tuned frequency of the 
tuning circuit 33 of the marker 3 is f, when the switch 461 
is switched on, the tuned frequency of the tuning circuit 46 
of the eraser 4 is f2, and when the switch 471 is switched on, 
the tuned frequency of the tuning circuit 47 of the eraser 4 
is f. Therefore, if the switch signals p1 and p2 representing 
the frequency of the AC signal are "00" when the reception 
signal can be obtained, a fact can be detected that the 
apparatus is used such that the instruction rod 2 or the pen 
body 32 of the marker 3 is not positioned in contact with the 
writing surface 14 and thereby the switch 331 is switched 
off. If the switch signals p1 and p2 are "Ol', a fact can be 
detected that the apparatus is used such that the pen body 32 
of the marker 3 is positioned in contact with the writing 
surface 14 and thereby the switch 331 is switched on, that is, 
a fact can be detected that image is being written on the 
writing surface 14. If the switch signals p1 and p2 are "10" 
or "ll", a fact can be detected that the apparatus is used such 
that the erasing member 45 of the eraser 4 is positioned in 
contact with the writing surface 14 and thereby the switch 
416 or 471 is switched on, that is, a fact can be detected that 
thc image on the writing surface is being erased, 

Therefore, the switch signals p1 and p2 representing the 
frequencies of the AC signal when the above-described 
reception signal is obtained serve identification information 
representing the type or the state of use of the writing tool 
which is being used on the writing surface 14. 

FIG. 9 is a timing diagram of an example of transition of 
the switch signals p1 and p2. First, when the writing tool or 
the like is positioned away from the writing surface 14, the 
switch signals p1 and p2 are successively switched as "00", 
"01", "10", and “11”. When the writing tool or the like, for 
example, the marker 3 is allowed to come closer to the 
writing surface 14 with substantially erected, the coordinate 
is detected by the AC signal having the frequency fo, 
causing the AC signal having the frequency fo to be gener 
ated repeatedly. Then, when the pen body 32 is brought into 
contact with the writing surface 14 (brought to a pen down 
state) between the time point t3 and tA, that is, when the 
switch 331 is switched on, the coordinate detection by 
means of the AC signal having the frequency f1 is repeatedly 
performed. Furthermore, when the pen body 32 of the 
marker 3 is moved away from the writing surface 14 
(brought to a pen up state), that is, when the switch 331 is 
switched off, the coordinate detection by means of the AC 
signal having the frequency f1 is stopped. Then, a transition 
to frequency f2 and f3 is, similarly to the above-description, 
realized. 
The data of the switch signals p1 and p2 are, together with 

the obtained x and y-coordinate data, supplied to the data 
processing unit 7. 
As described above, when the switch signals p1 and p2 

representing the frequency of the AC signal are "00" or "01" 
at the time of obtaining the reception signal, the frequency 
of the switch signal, that is, the frequency of the AC signal 
is maintained intact. The reason for this lies in that the cycle 
of detccting the coordinate when the instruction rod 2 or the 
marker 3 is used is intended to be shortened as possible for 
the purpose of improving following-up performance. On the 
other hand, when the switch signals p1 and p2 representing 
the frequency of the AC signal are "10" or "11" at the time 
of obtaining the reception signal, the frequency of the 
switching signal, that is, the frequency of the AC signal is 
successively switched. The reason for this lies in that two 
luning circuits 46 and 47 having individual frequencies are 
sometimes operated and their coordinates thereby need to be 
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12 
simultaneously detected when thc eraser 4 is used. In 
addition, the significantly excellent following-up capability 
is not needed with respect to the marker 3 or the like which 
writes image. The structure may be arranged such that the 
signals ft) to fare always and repeatedly generated regard 
less of the results of the coordinate detection although the 
coordinate-detection speed is slightly reduced. 

Then, the operation of the sensing portion control unit 6 
will be in detail described with reference to FIGS. 10 to 12. 
The control circuit 601 resets the above-described qua 

drual counter (step sp1), transmits the thus-obtained counter 
data, that is, the switch signals p1 and p2 with the start pulse 
p3 to the signal generating circuit 602 (step sp2). transmits 
information for selecting x-direction to the XY switch circuit 
605 and the transmission and reception switch circuit 606, 
transmits information for selecting the first loop coil 11x-1 
from the x-direction loop coils from 11x-1 to 11x-48 in the 
sensing portion 11 to the selection circuit 603x, and connects 
the thus-selected loop coil 11x-1 to the transmission and 
reception switch circuit 604x. 
The transmission and reception switch circuit 604x alter 

nately connects the loop coil 11x-1 to the drive circuit 610 
and the amplifier 61 in response to the above-described 
transmission and reception switch signal B. At this time, the 
drive circuit 610 transmits 16 sine wave signals of 600 kHz 
as shown in FIG. 11A to the loop coil 11x-1 during the signal 
reception time period of substantially 27 usec. 
The above-described switching between signal transmis 

sion and signal reception are, as shown in FIG. 11B, 
repeated 7 times for one loop coil, where it is 11x-1. The 
time period in which the signal transmission and signal 
reception are repeated 7 times corresponds to the selection 
period for one loop coil. 

At this time, an induced voltage can be obtained at the 
output of the amplifier 612 for one loop coil every reception 
time period of 7 times. The thus-obtained induced voltages 
are, as described above, transmitted to the band-pass filter 
607 via the reception timing switch circuit 606, wherein the 
same is averaged and then is transmitted to the control 
circuit 601 via the detector 608 and the low-pass filter 609. 
The control circuit 601 inputs the output value from the 

above-described low-pass filter 609 after A/D converting the 
same as to store the same as the detected voltage related to 
the distance between the writing tool or the like and the loop 
coil 11x-1, for example as Vx1. 

Then, the control circuit 601 transmits information for 
selecting the loop coil 11x-2 to the selection circuit 603x, 
connects this loop coil 11x2 to the transmission and recep 
tion switch circuit 604.x, obtains and stores the detection 
voltage Vx2 relating to the distance between the writing tool 
or the like and the loop coil 11x-2, successively and simi 
larly connects the loop coils 11x-3 to 11x-48 to the trans 
mission and reception switch circuit 604x, and stores the 
detection voltages Vx1 to Vx48 (however, FIG. 11C illus 
trates only a part of the voltages in an analog-like manner) 
relating to each of the distances between each of the loop 
coils as shown in FIG. 11C and thc writing tool or the like 
in x-direction (step sp3). 
The practical detected voltages are, as shown in FIG. 12. 

obtained in several loop coils centering the position (xp) of 
the writing tool. 

Then, the control circuit 601 transmits y-direction selec 
tion information to the XY switch circuit 605 and the 
reception timing switch circuit 606, similarly switches the 
selection circuit 603y and the transmission and reception 
switch circuit 604y, and temporally stores the detectcd 
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voltage relating to each of the distances between the writing 
tool or the like and each of the loop coils 11y-1 to 11y-30 in 
y-direction and obtained by AD-converting the output value 
from the low-pass filter 609 (step sp4). 

Then, the control circuit 601 determines whether or not 
the level of the detected voltage which has been stored 
exceeds a predetermined level (step sp5). If it is below the 
predetermined level, the quadrual counter is stepped by "1" 
(step sp6), and the above-described steps sp2 to sp5 are 
repeated. If the same exceeds the predetermined level, the x 
and y-coordinates of the writing tool or the like are calcu 
lated from the thus-stored voltage level in a manner to be 
described later (step sp7), transmits the thus-calculated 
coordinates with the switch signals p1 and p2 to the data 
processing unit 7 (step sp8), and determines whether or not 
the switching signals p1 and p2 is "00" or "01" at this time 
(step sp9). If the same are "00" or “O1", the process 
according to steps sp2 to sp9 are repeated with the quadrual 
counter maintained intact. If the same are "10" or "l', the 
quadrual counter is stepped by "1" (step sp6), and the 
processes according to steps sp2 to sp9 are repeated. 
As a method for calculating the x or y-coordinate, for 

example, the above-described coordinate Xp, there is a 
method in which the waveforms in the vicinity of the 
maximal values of the above-described detected voltages 
Wx1 to Vx48 are approximated by an appropriate function 
and the coordinates of the maximal value of this function are 
calculated. 

For example, referring to FIG. 11C, when the detected 
voltage Vx3 of the maximal value and the detected voltages 
Vx2 and Vx4 disposed on both sides of the former are 
approximated by a quadratic function, the coordinates can 
be calculated as follows (where it is provided that the 
coordinates of the central position of each of the loop coils 
11x-1 to 11x-48 are x1 to x48 and the distances between the 
central positions are Ax): first, from each of the voltages and 
the coordinates, 

where a and b represent constants (a)0). Furthermore, the 
following equations holds: 

Substituting Equations (4) and (5) into Equations (2) and (3) 
before rearrangement, the following equation holds: 

Therefore, the coordinatexp of the writing tool or the like 
can be calculated by performing the calculation expressed in 
Equation (6) by using the detected voltage of the maximal 
value and the detected voltages in the vicinity of this 
maximal value which have been obtained at the above 
described level check extracted from the detected voltages 
Wx1 to Vx48 and the coordinates (known) of the loop coil 
which is disposed forward by one from the loop coil at 
which the detected voltage of the above-described maximal 
value has been obtained. 

FIG. 13 is a block diagram of the data processing unit 7, 
wherein reference numeral 71 represents a microprocessor 
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(CPU), 72 represents a frame memory, 73 represents a 
overlay memory, 74, 75, 76, and 77 represent interface 
circuits which respectively corresponds to the operation 
switch 51, sensing portion control unit 6, printer 8, and 
display (omitted from illustration). 

FIG. 14 is a flow chart of the program relating to 
processing of image information in the data processing unit 
7. Image information processing means is formed by this 
program and the microprocessor 71. 
The operation of the data processing unit 7 will now be 

described. 
The microprocessor 71 receives data comprising the x and 

y-coordinates and the identification information from the 
sensing portion control unit 6 via the interface circuit 75 
(step sl), and determines whether or not the thus-received 
information is "00" (step s2). 

If the identification information is "00", the microproces 
sor 71 determines that the coordinates at this time are 
temporal positional data, and causes the character generator 
(omitted from illustration) to generate a cursor pattern for 
example, an arrow “f” as to be written in an address in the 
overlay memory 73 which corresponds to the above-de 
scribed coordinates (step s3). Since the contents of the 
overlay memory 73 can be lost if no data is written within 
a predetermined time period (usually several ms), the above 
described address in which the cursor has been written is 
changed in accordance with the change of the coordinates 
transmitted from the sensing portion control unit 6. 

If the identification information is not "00", it is deter 
mined whether or not the same is "01" (step s4). If the 
identification information is "Ol', it is determined that the 
data corresponds to the image drawn on the writing surface 
14 by the marker 3 so that bit "1" is written in the address 
in the frame memory 72 corresponding to the above-de 
scribed coordinates (step s5), Contents written in the frame 
memory 72 can be retained if no other data is written therein. 

If the identification information is neither "00' nor "Ol', 
it is determined that the data is the data for determining a 
predetermined range on the writing surface 14 to be erased 
by the eraser 4 so that bit "0" is written in the address in the 
frame memory 72 corresponding to the predetermined range 
to be erased and determined by the above-described coor 
dinates (step só), and the image information is deleted. 
When a printing-out switch (omitted from illustration) of 

the above-described operation switches 51 is operated, the 
microprocessor 71 transmits the contents of the frame 
memory 73 to the printer 8 via the interface circuit 76 so that 
these contents are subjected to a hard copying process. 
When a display device is connected, the microprocessor 

71 simultaneously reads out the contents of the frame 
memory 72 and the overlay memory 73 via the interface 
circuit 77 and simultaneously converts the contents to a 
video signal as to be transmitted to and displayed on the 
display device. 
When the marker 3 or the eraser 4 is used along the 

writing surface 14, the contents of the frame memory 72 are 
rewritten in accordance with the coordinates at that time. 
When the instruction rod 2 is used on the writing surface 14, 
or when the marker 3 is used such that the same does not 
come contact with the writing surface 14, the cursor is 
written in the overlay memory 73 in accordance with the 
coordinates at that time. Therefore, image corresponding to 
the image written on the writing surface 14 is displayed by 
dots on the frame of the display device, and the position of 
the instruction rod 2 or the marker 3 pointing an optional 
position on the writing surface 14 is indicated by the cursor. 

Furthermore, data received from the sensing portion con 
trol unit 6 can be transmitted to the other electronic black 
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board connected by means of an interface circuit, a 
MODEM and communication lines for the purpose of dis 
play the similar image or cursor on the display device of the 
other electronic blackboard. 
As an alternative to the above-described embodiment in 

which only one type of marker comprising a black felt pen 
is used, a multiplicity of markers comprising the other color 
felt pens, for example, red, blue and so on and tuning circuits 
each of which having individual frequencies may be pre 
pared, these markers being identified from the above-de 
scribed identification information as to be processed on 
frame memories corresponding to the multiplicity of colors. 

FIG. 15 is a diagram of a second embodiment of the 
electronic blackboard according to the present invention, in 
which an example of a structure in which two writing 
surfaces are provided is illustrated. Referring to this draw 
ing, reference numeral 15 represents a frame supported as to 
be rotatable with respect to the legs 16 with a support shaft 
17. Each of the obverse side and the reverse side of this 
frame 15 can be optionally made face the direction of the 
surface of this drawing sheet. 
The frame 15 is, as shown in FIG. 16, provided with, on 

both sides of the sensing portion 11 thereof, honeycomb 
members 151 and 152 made of a non-metallic material such 
as a synthetic resin or the like, and boards 153 and 154 
which are similarly made of a non-metallic material are 
disposed on both sides of the above-described honeycomb 
members 151 and 152. The boards 153 and 154 respectively 
have corresponding writing surfaces 18 and 19 which can be 
repeatedly used. 
The frame 15 and the legs 16 respectively includes 

couplers 91, 92, and 93 for the purpose of transmitting 
information therebetween. These couplers 91 to 93 are 
arranged such that when either of the two writing surfaces, 
for example, the writing surface 18 is made face the surface 
of this drawing sheet, the couplers 91 and 92 confront each 
other, while when the other one, that is, the writing surface 
19 is made face the surface of this drawing sheet, the 
couplers 91 and 93 confront each other. 

These couplers 91 to 93 include, for example, light 
emitting diodes or phototransistors for the purpose of trans 
mitting information by means of optical signals. According 
to this embodiment, the sensing portion control unit 6 is 
disposed within the frame 15 (for example, in the circum 
ferential portion of the sensing portion 11) so that informa 
tion to be transmitted by means of the couplers 91 to 93 
becomes the above-described coordinates or identification 
information. 
A metallic member 94 and non-contact sensors 95 and 96 

are respectively disposed adjacent to the above-described 
positions at which the couplers 91 to 93 are positioned in the 
frame 15 and the legs 16 so that when the writing surface 18 
is made face the surface of this drawing sheet, the metallic 
member 94 and the non-contact sensor 95 confront each 
other, while when the other one, that is, thc writing surface 
19 is made face the surface of this drawing sheet, the 
metallic member 94 and the non-contact sensor 96 confront 
each other so that detection of the fact which one of the 
writing surfaces 18 and 19 is being positioned to face the 
surface of this drawing sheet can be readily performed, that 
is, a fact that which one is being used can be readily 
detected. The outputs from the non-contact sensors 95 and 
96 are transmitted to the data processing unit 7 via an 
interface circuit (omitted from illustration). 
The power for the sensing portion control unit 6 in the 

frame 16 is arranged to be supplied through a mechanical 
and electric contact (omitted from illustration) disposed 
similarly to the couplers 91 to 93. 
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According to the above-described apparatus, the vertical 

positions of the sensing portions 11 are made inverse 
between the case in which the writing surface 18 is made to 
face the surface of this drawing sheet and the case in which 
the writing surface 19 is made to face the same. Therefore, 
even if the same image has been written, coordinates whose 
vertical positions are different are output from the sensing 
portion control unit 6. 

FIG. 17 is a flow chart of a program employed in the data 
processing unit 7 according to the present invention. When 
data from the sensing portion control unit 6 is received, a 
fact that which one of the writing surface of the frame 15 
faces the surface of this drawing sheet is detected on the 
basis of the outputs from the non-contact sensors 95 and 96 
(steps7) and the vertical coordinate, for example, y-coor 
dinate is used intact or is converted into a value obtained by 
subtracting this coordinate from the maximal value in the 
subject direction (step ss). Therefore, according to the 
present invention, both of the writing surfaces can be used 
in the same manner regardless of consciousness of recog 
nizing the writing surface. 

According to this embodiment, the metallic member 94 
and the non-contact sensor 95 and 96 form means for 
detecting the writing surface which is being used, while, the 
program and microprocessor 71 shown in FIG. 17 form 
coordinate conversion means. 
The sensing portion described in the first and second 

embodiments is usually formed by an insulating substrate 
having a printed conductive pattern as to correspond to the 
positions of the above-described x and y-direction loop 
coils. Alternatively, a structure may be employed which is 
arranged such that a member in which a multiplicity of 
conductive wires are, at predetermined intervals, held 
between two insulating films and the thus-held conductive 
wires are connected to each other so as to correspond to the 
positions of the x and y-direction loop coils. 
The most preferable example is described upon the elec 

tronic blackboard apparatus according to the present inven 
tion. For example, the loop coil for generating the electric 
wave and the loop coil for detecting the electric wave may 
be individually provided. In this case, the structure may be 
arranged to always generate the electric wave. 

Although the structure of the above-described embodi 
ments is arranged in such a manner that one sensing portion 
performs both the transmission function and receiving func 
tion, a structure may be formed such that a transmitting 
sensing portion and a receiving sensing portion may be 
individually provided. It is not necessarily critical for the 
transmission and the reception to be subjected to the time 
division treatment. For example, a structure may be arranged 
such that the transmission side continues the transmission 
and the reception side detects a predetermined electric wave 
from the transmission side by switching only the coils of the 
tuning circuit. 

In the foregoing, the present invention may be subject to 
various arrangements, modifications and detailed changes in 
range that they do not deviate from the spirit. Therefore, the 
invention should not be understood within the limited mean 
ings without adhering to the disclosed embodiment in the 
specification and drawings. The present invention is in the 
scope of the claims and further protected in the range that it 
agrees with the spirit. 
What is claimed is: 
1. An electronic blackboard apparatus comprising: 
a writing surface, 
a tool for modifying an image on the surface including a 

tuned circuil having a predetermined resonant fre 
quency; 



Re. 35,329 
17 

means for sensing the presence of the tool relative to said 
surface, said means including electric wave generating 
means for generating an electric wave with plural 
frequencies, one of which is resonant to said frequency, 
and an electric wave detection means for detecting an 
electric wave reflected by said tuned circuit; 

said sensing means including coordinate detection means 
responsive to the electric wave reflected from said tool 
and generated by said generating means for detecting a 
coordinate corresponding to the position of said tool; 
and 

image information processing means for processing, on 
the basis of the thus-detected coordinate, image infor 
mation corresponding to an image formed by the tool 
on the surface. 

2. An electronic blackboard apparatus according to claim 
1, wherein said electric wave generating means and said 
electric wave detection means are arranged to be alternately 
operated. 

3. An electronic blackboard apparatus according to claim 
1 or 2, wherein said electric wave generating means and said 
electric wave detection means include x and y-direction loop 
coil groups. 

4. An electronic blackboard apparatus according to claim 
1 or 2 further wherein a plurality of said tools are provided, 
each of said tools having a tuned circuit with a different 
resonant frequency, equal to frequencies of the plural fre 
quencies of the generated electric waves; 

the coordinate detection means detecting the different 
resonant frequencies; 

writing tool identification means for generating identifi 
cation information expressing, on the basis of the 
detected frequency a characteristic of said tool which is 
being used on said sensing portion; and 

image information processing means for processing 
image information which corresponds to the image on 
said writing surface on the basis of the detected coor 
dinates of said tool and 

identification information expressing the characteristic of 
said tool which is being used. 

5. An electronic blackboard apparatus according to claim 
1 or 2 wherein: 

a pair of said writing surfaces are disposed on opposite 
sides of said means for sensing, said writing surfaces 
being capable of being used repeatedly; 

means for detecting the surface which is being used for 
detecting the writing surface which is being used; and 

coordinate conversion means for deriving indications in 
two coordinate directions of said tool as derived from 
said coordinate detection means. 

6. The apparatus of claim 5 wherein the two coordinate 
directions are in the x and y directions. 

7. The apparatus of claim 5 wherein the coordinate 
conversion means derives the indications intact. 

8. The apparatus of claim 5 wherein the coordinate 
conversion means derives the indications intact after the 
coordinates have been converted on the basis of the writing 
surface which is being used. 

9. In combination, a position sensing tablet, a two coor 
dinate, direction coil arrangement associated with the tablet, 
a tool means adapted to be moved relative to the tablet and 
coil arrangement, the tool means including tuned circuits 
having first and second resonant frequencies; means for 
supplying AC energy at the first and second resonant fre 
quencies to the coil arrangement; the tuned circuits on the 
tool means when the tool means is placed in proximity to the 
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tablet and coil arrangement respectively causing changes in 
currents flowing in the coil arrangement of said first and 
second frequencies, and means for sensing the changes in 
the current flowing in the coil arrangement at said first and 
second frequencies and responding to the current changes at 
said first and second frequencies for deriving a signal 
indicative of coordinates of the tool means relative to the 
tablet and coil means. 

10. The combination of claim 9 wherein the energy at the 
different frequencies is sequentially supplied to different 
coils of the coil arrangement. 

11. The combination of claim 10 wherein the change is 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the predetermined frequencies, 
the means for sensing being activated to be responsive to 
energy coupled back to each of the coils from the tuned 
circuit during a second interval while the particular coil is 
not supplied with the AC energy at the one predetermined 
frequency. 

12, The combination of claim 9 wherein said tool means 
is cordless and no electric power supply is connected to the 
tuned circuits thereof, 

13. The combination of claim 9 wherein the signal is 
further indicative of first and second characteristics of the 
tool means respectively associated with the first and second 
frequencies, 

14. In combination, a position sensing tablet, a two 
coordinate, direction coil arrangement associated with the 
tablet; a two coordinate direction display superposed with 
the tablet, a marker for the display; an eraser for the display; 
the marker including a tuned circuit having a first resonant 
frequency; the eraser including a tuned circuit having a 
second resonant frequency; means for supplying AC energy 
at the first and second resonant frequencies to the coil 
arrangement; the tuned circuits on the marker and the eraser 
when the marker is placed in proximity to the tablet and coil 
arrangement respectively causing changes in currents flow 
ing in the coil arrangement of said first and second frequen 
cies; and means for sensing the changes in the current 
flowing in the coil arrangement at said first and second 
frequencies and responding to the current changes at said 
first and second frequencies for denying a signal indicative 
of the position of marking by the marker on the display as 
modified by the eraser. 

15. The combination of claim 14 wherein the energy at the 
different frequencies is sequentially supplied to different 
coils of the coils arrangement. 

16. The combination of claim 15 wherein the change is 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the predetermined frequencies, 
the means for sensing being activated to be responsive to 
energy coupled back to each of the coils from the tuned 
circuit during a second interval while the particular coil is 
not supplied with the AC energy at the one predetermined 
frequency. 

17. The combination of claim 16 further including another 
two coordinate display responsive to the signal indicative of 
the position of the modified markings for displaying the 
modified markings. 

18. The combination of claim 17 further including a 
plurality of said markers, each of said markers being for a 
different color and including a tuned circuit with a different 
resonant frequency, the means for supplying fecding AC 
energy at each of the resonant frequencies to the coil, the 
means for sensing responding to change sin the current 
flowing in said coil at each of the resonant frequencies, said 
another display displaying the position and colors of mark 
ings made by each of said markers. 
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19. The combination of claim 16 wherein the means for 
supplying supplies different frequencies in sequence to the 
coil arrangement such that in response to the marker having 
the first resonant frequency being proximate to and not being 
proximate the tablet the means for supplying respectively 
derives said first resonant frequency for first and second 
durations prior to deriving a second frequency, said first 
duration being considerably in excess of said second dura 
tol. 

20. The combination of claim 19 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals. 

21. The combination of claim 14 further including another 
two coordinate display responsive to the signal indicative of 
the position of the modified markings for displaying the 
modified markings. 

22. The combination of claim 21 further including a 
plurality of said markers, each of said markers being for a 
different color and including a tuned circuit with a different 
resonant frequency, the means for supplying feeding AC 
energy at each of the resonant frequencies to the coil, the 
means for sensing responding to changes in the current 
flowing in said coil at each of the resonant frequencies, said 
another display displaying the position and colors of mark 
ings made by each of said markers. 

23. The combination of claim 14, wherein said marker and 
eraser are cordless and no electric power supply is connected 
to the tuned circuits thereof. 

24. In combination, a position sensing tablet, a two 
coordinate direction coil arrangement associated with the 
tablel; multiple implements for movement relative to the 
tablet, each of said implements having a different charac 
teristic associated therewith and including a tuned circuit 
having a different resonant frequency; means for supplying 
AC energy at the different resonant frequencies to the coil 
arrangement; the tuned circuits on the implements when the 
implements are placed in proximity to the tablet and coil 
arrangement causing changes in the currents flowing in the 
coil arrangement at said different frequencies; and means for 
sensing changes in current flowing in the coil arrangement 
at said different frequencies and responsive to the current 
changes at said frequencies for deriving a signal indicative 
of the position and characteristics of the implements relative 
to the tablet. 

25. The combination of claim 24 wherein the energy at the 
different frequencies is sequentially supplied to coils of the 
coil arrangement. 

26. The combination of claim 25 wherein the change is 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the different frequencies, the 
means for sensing being activated to be responsive to energy 
coupled back to each of the coils from the tuned circuit 
during a second interval while the particular coil is not 
supplied with the AC energy at the one frequency. 

27. The combination of claim 26 wherein the means for 
supplying supplies different frequencies in sequence to the 
coil arrangement such that in response to an implement 
having a first resonant frequency being proximate to and not 
being proximate to the tablet the means for supplying 
respectively derives said first resonant frequency for first 
and second durations prior to deriving a second frequency, 
said first duration being considerably in excess of said 
second duration. 

28. The combination of claim 27 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals. 

29. Apparatus for identifying a characteristic and position 
of an implement having one of plural characteristics, the 
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implement including a tuned circuit having one of plural 
different resonant frequencies, comprising a position sensing 
tablet; a two coordinate direction coil arrangement associ 
ated with the tablet; means for supplying AC energy at the 
plural different resonant frequencies to the coil arrangement; 
the tuned circuit on the implement when placed in proximity 
to the tablet and coil arrangement causing changes in current 
flowing in the coil arrangement at said one frequency; means 
for sensing changes in the current flowing in the coil 
arrangement at said different frequencies and responsive to 
the current changes at said frequencies for deriving a signal 
indicative of the position and characteristic of the implement 
on the tablet. 

30. The combination of claim 29 wherein the energy at the 
different frequencies is sequentially supplied to coils of the 
coil arrangement. 

31. The combination of claim 30 wherein the change is 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the predetermined frequencies, 
the means for sensing being activated to be responsive to 
energy coupled back to each of the coils from the tuned 
circuit during a second interval while the particular coil is 
not supplied with the AC energy at the one predetermined 
frequency. 

32. The combination of claim 31 wherein the means for 
supplying supplies different frequencies in sequence to the 
coil arrangement such that in response to an implement 
having a first resonant frequency being proximate to and not 
being proximate the tablet the means for supplying respec 
tively derives said first resonant frequency for first and 
second durations prior to deriving a second frequency, said 
first duration being considerably in excess of said second 
duration. 

33. The combination of claim 32 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals. 

34. The apparatus of claim 29 further including a two 
coordinate direction display superposed with the tablet 
adapted to be marked by the implement. 

35. The apparatus of claim 34 further including another 
two-coordinate direction display responsive to the signal for 
displaying the position and characteristics of the implement 
on the tablet. 

36. The apparatus of claim 29 further including a two 
coordinate direction display responsive to the signal for 
displaying the position and characteristics of the implement 
on the tablet. 

37. A method of identifying a characteristic and position 
of an implement on a position sensing tablet having a two 
coordinate direction coil arrangement associated therewith, 
the implement having one of plural characteristics and 
including a tuned circuit having one of plural different 
resonant frequencies, comprising supplying AC energy at 
the plural different resonant frequencies to the coil arrange 
ment; the tuned circuit on the implement when placed in 
proximity to the tablet and coil arrangement causing changes 
in current flowing in the coil arrangement at said one 
frequency; sensing changes in the current flowing in the coil 
arrangement at said different frequencies and responding to 
current changes at said frequencies for deriving a signal 
indicative of the position and characteristic of the implement 
on the tablel. 

38. The method of claim 37 wherein the energy at the 
different frequencies is sequentially supplied to coils of the 
coil arrangement, 

39. The method of claim 38 wherein the change is 
detected by supplying each of the coils during a first interval 
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with the AC energy at one of the predetermined frequencies, 
sensing energy coupled back to one of the coils from the 
tuned circuit during a second interval while the particular 
coil is not supplied with the AC energy at the one predeter 
mined frequency. 

40. The method of claim 39 wherein the different fre 
quencies are supplied in sequence to the coil arrangement 
such that in response to an implement having a first resonant 
frequency being on and not being on the tablet the first 
frequency is respectively derived for first and second dura 
tions prior to deriving a second frequency, said first duration 
being considerably in excess of said second duration. 

41. The method of claim 40 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals, 

42. An eraser for supplying a signal to an electronic 
display and for removing a marking from a surface of a 
visual display comprising a housing, the housing including: 
a surface for erasing the marking, first and second tuned 
circuits each having a reactance positioned in proximity to 
first and second opposite edges of the erasing surface, first 
and second switches which when activated respectively 
cause the first and second tuned circuits to have different first 
and second resonant frequencies, the first and second 
switches being positioned and arranged so that the first 
switch is activated in response to the first edge of the eraser 
being pushed against the display surface and the second 
switch is activated in response to the second edge of the 
eraser being pushed against the display surface. 

43. The eraser of claim 42 wherein the eraser is cordless 
and not electric power supply is connected to the tuned 
circuits. 

44. In combination, a position sensing tablet, a two 
coordinate direction coil arrangement associated with the 
tablet: a two-coordinate direction display superposed with 
the tablet, multiple implements for modifying markings on 
the display, each of said implements having a different 
characteristic associated therewith and including a tuned 
circuit having a different resonant frequency for each char 
acteristic; means for supplying AC energy at the different 
resonant frequencies to the coil arrangement; the tuned 
circuit on the implements when the implements are placed in 
proximity to the tablet and coil arrangement respectively 
causing changes in the currents flowing in the coil arrange 
ment at said different frequencies; and means for sensing 
changes in the current flowing in the coil arrangement at said 
different frequencies and responsive to current changes at 
said frequencies for deriving a signal indicative of the 
position and characteristics of markings by the implements 
on the display. 

45. The combination of claim 44 wherein the energy at the 
different frequencies is sequentially supplied to different 
coils of the coil arrangement. 

46. The combination of claim 45 wherein the changes are 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the predetermined frequencies, 
the means for sensing being activated to be responsive to 
energy coupled back to one of the coils from the tuned 
circuit during a second interval while the particular coil is 
not supplied with the AC energy at the one predetermined 
frequency. 

47. The combination of claim 46 further including another 
two coordinate display responsive to the signal indicative of 
the position of the markings and the identification of the 
implements. 

48. The combination of claim 47 wherein the implements 
include a plurality of markers, each of said markers being for 

O 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

22 
a different color, said another display displaying the position 
and colors of the markings made by each of the markers on 
the first named display. 

49. The combination of claim 44 further including another 
two coordinate display responsive to the signal indicative of 
the position of the marking and the characteristics of the 
implements. 

50. The combination of claim 49 wherein the implements 
include a plurality of markers, each of said markers being for 
a different color, said another display displaying the position 
and colors of the markings made by each of the markers on 
the first named display, 

51. The combination of claim 44 wherein each of said 
implements is cordless and no electric power supply is 
connected to the tuned circuits thereof. 

52. The combination of claim 50 wherein one of the 
implements is a marker and another of the implements is an 
eraser for markings of the marker, said signal being indica 
tive of markings by the marker as modified by the eraser, the 
another display being responsive to the signal to indicate the 
markings as modified by the eraser, 

53. The combination of claim 52 wherein the implements 
include a plurality of markers, each of said markers being for 
a different color, said another display displaying the position 
and colors of the markings made by each of the markers on 
the first named display. 

54. In combination, a position sensing tablet, a two 
coordinate coil arrangement associated with the tablet; a two 
coordinate direction display superposed with the tablet; 
plural markers for the display, each of the markers being for 
a different color on the display; each of the markers includ 
ing a tuned circuit having a different resonant frequency, 
means for supplying AC energy at the different resonant 
frequencies to the coil arrangement, the tuned circuits on the 
markers when the markers are placed in proximity to the 
tablet and coil arrangement causing changes in currents 
flowing in coils of the coil arrangement at said different 
frequencies; and means responsive to energy coupled 
between the tablet and markers for deriving a signal indica 
tive of the position of the colors of markings by the markers 
on the display, said last named means sensing changes in 
current flowing in the coil arrangement at said different 
frequencies. 

55. The combination of claim 54 wherein the energy at the 
different frequencies is sequentially supplied to different 
coils of the coil arrangement. 

56. The combination of claim 55 wherein the change is 
detected by supplying each of the coils during a first interval 
with the AC energy at one of the predetermined frequencies, 
the means for sensing being activated to be responsive to 
energy coupled back to one of the coils from the tuned 
circuit during a second interval while the particular coil is 
not supplied with the AC energy at the one predetermined 
frequency. 

57. The combination of claim 56 further including another 
two coordinate color-display responsive to the signal indica 
tive of the position of markings for displaying the position 
and color of the markings. 

58. The combination of claim 54 further including another 
two coordinate color-display responsive to the signal indica 
tive of the position of markings for displaying the position 
and color of the markings. 

59. The combination of claim 54 wherein said markers are 
cordless and no electric power supply is connected to the 
tuned circuits thereof. 

60. A method of displaying a polychromic image com 
prising marking a first two coordinate direction display with 
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plural markers each having a different color and a tuned 
circuit with a different resonant frequency thereon, applying 
plural frequencies to a two coordinate direction coil arrange 
ment, the coil arrangement coupling the plural frequencies 
to each marker as it is marking the first display, activating 
the coil arrangement so it is responsive to an interaction of 
each applied frequency and each tuned circuit to provide an 
indication of the color and position of the mark being made 
by each marker on the first display, and displaying on a 
second two coordinate direction display the position and 
color of the mark made by each marker on the first display 
by responding to the indication. 

61. The method of claim 60 wherein each of the frequen 
cies is sequentially applied to the markers on the display. 

62. The method of claim 61 wherein the frequencies are 
applied during a first interval and the response to the 
interaction is derived during a second interval while the 
frequencies are not applied. 

63. The method of claim 62 wherein the different fre 
quencies are supplied in sequence to the coil arrangement 
such that in response to an implement having a first resonant 
frequency being on and not being on the tablet said first 
resonant frequency is respectively derived for first and 
second durations prior to deriving a second frequency, said 
first duration being considerably in excess of said second 
duration. 

64. The method of claim 63 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals. 

65. A method of indicating the position of an image on a 
two coordinate direction display, comprising marking the 
display with a marker, erasing from the display at least a 
portion of marks made by the marker, said marker and eraser 
respectively having tuned circuits with first and second 
resonant frequencies, activating a two coordinate direction 
coil arrangement so it applies said first and second resonant 
frequencies to the marker and the eraser as they respectively 
mark and erase the display, and activating the coil arrange 
ment to be responsive to an interaction of the applied first 
and second frequencies with the tuned circuits to derive an 
indication of the position of the marking on the display as 
modified by the eraser. 

66. The method of claim 65 further comprising displaying 
the position of the marking on the display as modified by the 
eraser by applying the indication to another two coordinate 
direction display. 

67. The method of claim 66 wherein each of the frequen 
cies is sequentially applied to the markers on the display. 

68. The method of claim 67 wherein the frequencies are 
applied during a first interval and the response to the 
interaction is derived during a second interval while the 
frequencies are not applied. 

69. The method of claim 68 wherein the different fre 
quencies are supplied in sequence to the coil arrangement 
such that in response to an implement having a first resonant 
frequency being on and not being on the tablet, said first 
resonant frequency is respectively derived for first and 
second durations prior to deriving a second frequency, said 
first duration being considered in excess of said second 
duration. 

70. The method of claim 69 wherein each of the first 
durations is divided into a plurality of said first and second 
intervals. 

71. The method of claim 65 wherein each of the frequen 
cies is sequentially applied to the markers on the display. 

72. The method of claim 71 wherein the frequencies are 
applied during a first interval and a response to the interac 
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tion is derived during a second interval while the frequencies 
are not applied. 

73. The method of claim 72 wherein he different fre 
quencies are supplied in sequence to the coil arrangement 
such that in response to an implement having a first resonant 
frequency being on and not being on the tablet said resonant 
frequency is respectively derived for first and second dura 
tions prior to deriving a second frequency, said first duration 
being considered in excess of said second duration. 

74. An eraser for supplying a signal to an electronic 
display and for removing a marking from a surface of a 
visual display comprising a housing, the housing including: 
a surface for erasing the marking, a tuned circuit having a 
reactance positioned immediately behind the eraser surface, 
and switch means activated in response to the erasing 
surface being pressed against the display surface for con 
necting elements of the tuned circuit, including said reac 
tance, together so they have a predetermined resonant fre 
quency while the erasing surface is pressed against the 
display surface. 

75. The eraser of clain 74 wherein thc switch means 
includes first and second switches positioned and arranged 
so that the first switch is activated in response to a first edge 
of the eraser being pushed against the display surface and the 
second switch is activated in response to a second edge of 
the eraser, opposite the first edge, being pushed against the 
display surface. 

76. The eraser of claim 74 wherein the eraser is cordless 
and no electric power supply is connected to the tuned 
circuit. 

77. The eraser of claim 74 wherein the reactance includes 
a coil having a longitudinal axis at a right angle relative to 
the erasing surface. 

78. In combination, a position sensing tablet, a two 
coordinate direction coil arrangement associated with the 
tablet; a two coordinate direction display; a first implement 
for causing marks to appear on the display; a second 
implement for causing marks to be erased from the display; 
the first implement including a tuned circuit having a first 
resonant frequency; the second implement including a tuned 
circuit having a second resonant frequency; means for 
supplying AC energy at the first and second resonant fre 
quencies to the coil arrangement; the implements are placed 
in proximity to the tablet and coil arrangement respectively 
causing changes in currents flowing in the coil arrangement 
of said first and second frequencies; and means for sensing 
the changes in the current flowing in the coil arrangement at 
said first and second frequencies and responding to the 
current changes at said first and second frequencies for 
deriving a signal indicative of the position of markings by 
the first implement on the display as modified by the second 
implement. 

79. The combination of claim 78 wherein the display is 
superposed with the tablet, the first implement and second 
implement being adapted to bear on the display. 

80. The combination of claim 78 wherein the display is 
remote from the tablet and is responsive to the signal to 
indicate the position of the markings as modified by the 
second implement. 

81. In combination, a position sensing tablet; a two 
coordinate direction coil arrangement associated with the 
tablet; multiple implements adapted to be moved relative to 
the tablet, each of said implements having a different char 
acteristic associated therewith and including a tuned circuit 
having a different resonant frequency for each characteristic; 
means for supplying AC energy at the different resonant 
frequencies to thc coil arrangement; the tuned circuits on the 
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implements when the implements are placed in proximity to 
the tablet and coil arrangement respectively causing changes 
in the currents flowing in the coil arrangement at said 
different frequencies; and means for sensing changes in the 
current flowing in the coil arrangement at said different 
frequencies and responsive to current changes at said fre 
quencies for deriving a signal indicative of the position of 
the implements relative to the tablet and of the characteris 
tics of the implements. 

82. In combination, a position sensing tablet; a two 
coordinate coil arrangement associated with the tablet; a two 
coordinate direction display; implement means for the dis 
play, said implement means including plural tuned circuits 
each having a different resonant frequency, a different reso 
nant frequency being assigned to a different color for the 
display, means for supplying AC energy at the different 
resonant frequencies to the coil arrangement, the coil 
arrangement interacting with the tuned circuits on the imple 
ment means when the implement means is placed in prox 
inity to the tablet to cause changes in currents flowing in 
coils of the coil arrangement at said different frequencies; 
and means responsive to energy coupled between the tablet 
and the tuned circuits for deriving a signal indicative of the 
position of the colors of marks on the display resulting from 
the different tuned circuits being positioned relative to the 
tablet, said last named means sensing changes in current 
flowing in the coil arrangement at said different frequencies. 

83. A method of displaying a polychromic image com 
prising moving implement means having tuned circuit 
means with resonant frequencies, each associated with a 
different color, relative to a tablet having a two coordinate 
direction coil arrangement, applying plural frequencies to 
the two coordinate direction coil arrangement, the coil 
arrangement coupling the plural frequencies to the imple 
ment means as it is moved relative to the tablet; activating 
the coil arrangement so it is responsive to an interaction of 
each applied frequency and each tuned circuit resonant 
frequency to provide an indication of the position and color 
assigned to the resonant frequency of the implement means 
relative to the tablet, and displaying on a two coordinate 
direction display the position and color associated with the 
movement of the implement means relative to the tablet by 
responding to the indication. 

84. A method of indicating the position of the effective 
movement of a first implement that causes marks to appear 
on a two coordinate direction display, the effective move 
ment of the first implement being modified by a second 
implement that causes the marks to be erased from the 
display, comprising moving the first and second implements 
relative to a tablet so that some of the area traversed by the 
first implement relative to the tablet is subsequently tra 
versed by the second implement, said first and second 
implements respectively having tuned circuits with first and 
second resonant frequencies, activating a two coordinate 
direction coil arrangement of the tablet so it applies said first 
and second resonant frequencies to the first and second 
implements as they are respectively traversed relative to the 
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tablet, and activating the coil arrangement to be responsive 
to an interaction of the applied first and second frequencies 
with the tuned circuits to derive an indication of the position 
of the marks on the display as modified by the erasing action 
of the second implement. 

85. An electronic blackboard apparatus according to claim 
4 wherein: 

a pair of said writing surfaces are disposed on opposite 
sides of said means for sensing, said writing surfaces 
being capable of being used repeatedly; 

means for detecting the surface which is being used for 
detecting the writing surface which is being used; and 

coordinate conversion means for deriving indications in 
two coordinate directions of said tool as derived from 
said coordinate detection means. 

86. An electronic writing tablet apparatus comprising: 
a writing surface, 
a tool for modifying an image on the surface including a 

tuned circuit having a resonant frequency, 
means for sensing the presence of the tool relative to said 

writing surface, said means including electric wave 
generating means for generating an electric wave with 
plural frequency components, one having a value equal 
to said resonant frequency, and an electric wave detec 
tion means for detecting an electric wave reflected by 
said tuned circuit, 

said sensing means including coordinate detection means 
responsive to the electric wave reflected from said tool 
and generated by said generating means for detecting 
a coordinate corresponding to the position of said tool. 

87. The electronic tablet apparatus of claim 86 wherein 
said electric wave generating means and said electric wave 
detection means include x- and y-direction loop coil groups. 

88. In combination, a position sensing tablet; a two 
coordinate direction coil arrangement associated with the 
tablet; a tool means adapted to be moved relative to the 
tablet and coil arrangement, the tool means including tuned 
circuit means having first and second resonant frequencies; 
means for supplying AC energy having first and second 
frequency components to the coil arrangement; the tuned 
circuit means on the tool means when the tool means is 
placed in proximity to the tablet and coil arrangement 
causing a change in a current flowing in the coil arrange 
ment, and means for sensing the change in the current 
flowing in the coil arrangement and responding to the 
current change for deriving a signal indicative of coordi 
nates of the tool means relative to the tablet and coil means. 

89. The combination of claim 88 wherein said tool means 
is cordless and no electric power supply is connected to the 
tuned circuit means thereof. 

90. The combination of claim 88 wherein the first and 
second frequency components are respectively equal to the 
first and second resonant frequencies. 
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