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ELECTRONIC TABLETS 7 :
This invention relates to electronic tablets which may, for

example, be used for processing hand uriﬁing inputs.

Hand writing input processors are of known various types such as
keyboard-less computers, drawing terminals,
digitizing tablets, etc. Generaily, a planar input surface is provided
(referred to herein as a 'tablet’). The tablet includes some sort of
matrix of electrode lines so that contacting a pen tip with the surface

‘of the tablet can be tracked by association with coordinates relating
By analyzing the coordinates associated

to every point of contact.

with one or more points of contact, a hand written input can be

Heretofore, the point of contact between the pen tip and the
tablet has been recognized by methods such as eléctromagnetic coupling
or resistance change detection. With methods such as these, there is
no need additionally to connect the input pen to a signal processing
circuit and thus, the pen is not tethered. As a result, the-user is
free to pick up a pen and use it with high efficiency.

However, because the pen is not tethered, it can become lost.
While in some cases alternative pens can be used, generélly specially
designed pens must be used. Thus, the loss of the pen can render the
tablet useless unless another pen is obtained.
alternative pen can be used,

Moreover, even if an
the difference in pen tips might be

.detrimental to the tablet surface thereby damaging the tablet.

Of course, to prevent loss of a pen'ié could be tethered to the
Howéver, tethering the pen limits its freedom and can lessen
the efficiency of its use.

. According to the present invention there is provided an
electronic tablet which can receive hand written information via an
input pen, including a rééeptacle for the pen and a detector opérative
to detect the presence of the pen in the receptacle.

According to the present invention there is also provided an
electronic tablet comprising:

5
electronic notebooks,
10
processed. -
15
20
25
tablet.
30
35 a housing;

a combination display and input surface;

an untethered pen usable to input hand written information via the

display and input surface;
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el ect _r§o_ni c not ebooks, keyboard-less conputers, drawi ng termn nal s,'
digitizing tablets, etc. Generally, a planar input surface is provided
(referred to herein as a "tablet'). The tablet includesTi©8ReetHas B&n REbidobd

of électrode lines so that contacting a pen tip with the
tabl et can be tracked by association with coordinates rel 3mﬂﬁﬂmﬂwmm>
poi nt of contact. By analyzing the coofdi nat es associ ated Wi re
poi nts of contact, a hand witten input can be processed. Her et of or e,
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hi gh ef fi cithecabsence of tiewpererin theceeceptadie; pen is not tethered, it can
bec_ome |5OSta' power detector operative to detect non-provision of operational'power

to the tablet; and

a warning .signél generator operatively coupled to the power detector

and pen detector that generates a warning signal when non-provision of

operating power to the tablet and absence of the pen from the

10  receptacle are copcurrent.ly detected.
According to the present invention there is also provided an
electronic tablet comprising:

a substantially rectangular housing with a top face;
m1mummmwswm@dﬁmndusudwpmm;

15 - a cover attached to said housing and operative to move between open and
closed positions, said céver overlying said input/display surface in
its closed position; :
an untethered pen used to input hand written information via said
input/display surface; _

20 a receptacle disposed in said housing within which is received said
pen; aﬁd '

a detector assoclated with the receptacle and operative to detect the
absence of the pen from the receptacle. '
According to the presént invention there is also provided a

25 tablet comprising: : _

a pen used to input hand written information into the tablet;

a receptacle within said tablet within which is received said pen; and

means for detecting receipt of said pen within said receptacle.
Embodiments of the pbesent invention can thus provide a hand

- 30 wriﬁing input apparatus with an untethered pen whose loss is prevented

or discouraged. _
The invention will now be described by way of examble with

reference to the accompanying drawings, throughout which like parts are

referred to by like references, and in which: )

35 Figure 1_1s a perspective view of a tablet, which forms a hand
writing input apparatus, with an input surface covered by a cover
member and an input pen removed from a receptacle; )

Figure 2 is a perspective view of the tablet of Figure 1 with its

*
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Figure 5 is a cross-sectional view on the line V-V in Figure 3;

Figure 6 is a block diagram of a warning circuit;

Figure 7A is an enlarged cross-sectional view on the line VII-VII
in Figure 3 illustrating a pen locking mechanism in a locked state;

Figure 7B is an enlarged cross-sectional view on the line VII-VII
in Figure 3 illustrating the locking mechanism of Figure 7A in an
unlocked state; .

Figures 84 and 8B illustrate another hand writing input apparatus
in accordance with the invention; Figure 8A being a partly broken away
front view to illustrate a state in which an input pen is not received
in a pen receptacle; and Figure 8B being a partly broken away front
view illustrating a state in which the input pen is received in the pen
receptacle; and .

Figures 94 and 9B illustrate a third hand writing input apparatus
in accordance with the invention; Figure 9A being a partly broken away
front view illustrating a state in which an input pen is not received
in a pen receptacle; and Figure 9B being a partly broken away front
view illustrating a state in which the input pen is received in the pen
receptacle. | |

In Figures 1 and 2 there is illustrated a hand writing input

apparatus 1 that can be referred to as an electronic tablet, notebook

or slate. The electronic tablet 1 comprises a housing or case 2 having
substantially a. rectangular box-shape. The case 2 is formed by
suitably joining together upper and lower halves 3 and #.

An upper surface of the tablet 1 is the operating surface 5

through which hand written information is input into the tablet 1. The
input surface 5 can be covered by a removable cover 6 that is freely
opened or closed. The cover 6 comprises a main portion 7 preferably
made of rubber and a réinforcing plate 8 fixed to a front edge of the
main portion 7.

A hinge member 9 serves hingedly ‘to secure the cover 6 to a top
edge of the case 2. Thus, the main portion 7 is movable between an

‘open position wherein the operating surface 5 1is exposed, as

illustrated in Figure 2, and a closed position wherein the main portion



a corbi nation di-splay and input ‘surface; af—uhtethered pen usabl e to input
hand witten information via the display ﬁ\nd I n ut surface;

- e

T overlays and covers me operating surface 5, as illustrated in Figure
1.

1)

o

Provided along = front edge portion of the co'ver 6 is a flap 10.
One end of the flap 10 is secured to the reinforcing plate 8. Another
5 free end is provided with one member 11a of a face fastener. A
cooperating face fastmer member 11b is secured to the case 2 so that
the cover 6 can be szecured in its closed position by appropriate
overlaying of the fastener members 11a and 11b. The fastener members
11a and 11b can comprise the cooperating members of suitable hook and

10  loop fasteners, commorly sold under the trademark VELCRO.

' _ An upper surfact wall 12 of the upper half 3 has an opening 12a
which occupies most zf the area of the wall 12, A liquid ecrystal
tablet panel 13 is fitted into the opening 12a. The panel 13 is formed
by, for example, overlaying a transparent tablet onto a liquid crystal

15 display pénel. The panel 13 is operative to receive hand written
information input by se of an appropr'iate input pen 14. The panel 13
also displays informa:ion as needed.

Operating buttms 15 are arranged on the operating surface 5
along the right-hand side of the panel 13.

20 A power button *6 for operating a power switch (not illustrated)
is disposed on the sperating surface 5 and is movable between a
position to turn on a power source and a position to turn off the power
source. i

A separate shut-off switch 17 is disposed on a rear edge portion

25 of the case 2. The svitch .17 is provided with a pin-shaped element 18
which extends through a hole 12b formed in the wall 12 so as to
protrude therefrom. The pin-shaped element 18 is located so as to be

‘depressed by the cover 6 when the cover 6 is placed in its closed
'position, so that thz shut-off switch 17 shuts off the power source

30 regardless of the position of the power button 16.

An input/output connector 19 is provided for connection of the
tablet 1 to an external apparatus, and preferably comprises a pin
connector.

The tablet 1 includes a suitable display circuit and a suitable

35 input circuit for operation of the panel 13. Similarly, within the
case 2, there are provided a calculation control section, a memory
section, and various interfaces and the like, as needed.

The pen 1l has a length which is slightly shorter than the length



a recepttacl e di sposed within the housing within which is rel easably

received the pen; a pen detector operatively associated wth the recep
that detects the absence of the pen in the receptacle; a pomwsﬁée{%t B¥en Replaced’
operative to detect non-provision of operational power to them g w

war fii ng si gnal generator operatively coubpl ed to the power det
detector that generates a warning signal?when non-provision o
power to the tablet and absence of the pen fromthe recept acle are
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face; A main portion 20 of the pen 14 has a cylindrical shape. An end

portion 20a is conically shaped and is secured to one axial end of the

5 main portion 20. A pen tip 21 is appropriately attached so as to

project from the tip of the end portion 20a (hereinafter referred to as

the conical portion). On the other axial end of the main portion 20,

a clip 22 is attached thereto. The clip 22 has parallel side walls

22a. - '

10 The main cylindrical portion 20 is also provided with engaging
grooves 20b which extend in a direction perpendicular to the axial
direction of the main bortion 20. The engaging grooves 20b are formed
at two positions on opposite sides of the main portion 20 close to the
clip 22. The engaging grooves 20b are provided to prevent release of

15  the pen 14 from the case 2 in a manner which will be describeéd below.

As 1llustrated, the case 2 is provided with a pen receptacle 23
within which is accommodated the pen 1. The receptacle 23 is disposed
near a front edge portion of the case 2 and extends between two lateral
faces of the case 2,

20 The receptacle 23 preferably comprises a unitary member formed of
a synthetic resin, and is formed to have a length substantially the
same as that of the pen 4. :

&s illustrated, the'receptacle 23 is a substantially cylindrical
member having a substantially cylindrical bore 25 " extending

25 therethrough. One edge 24§ of the receptacle 23 is secured to one
lateral face of the case'z.' The edge 24 is shaped to be substantially
elliptical for reasons that will become clearer below. 4&s illustrated,
a wall 25a extending from the edge 24 to the bore 25 is curved so as to

_ taper from the edge 2l to an edge of the bore 25.

30 As illustrated best in Figure 3, the bore 25 preferably is shaped
to have an end portion 25b, within which is aéco’modated the pen tip
21, which has a diameter smaller than that portion of the bore 25,
within which is accommodated the main cylindrical portion 20 of the pen
1%, A tapering bore 25c extends between the end portion 25b and the

35 main portion of the bore 25. As such, the bore 25 conforms in shape to
the pén . ' _

A notch 26a having an almost inverse U-shape when viewed in
cross-sectional view is formed in a portion of the receptacle 23 close
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cl osgd position used to input hand witten information
via said |nput/d|s a receptacl e di sposed in said housing
wifhin whichis re n; and detector associated with the ,

receptacl e and operative to detect the bsence of the pen fromthe
recept acl e. According to the present invention there is also
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provi de a'r]re%eptacle 23 is formed in the vertex portion of the right-hand side
5 portion from the notch 26a of the peripheral wall 26. The groove 26b
is covered by a projecting portion 27 having a U-shape whose cross-
sectional shape is open towards the lower position.
An attaching portion (not shown) which is initially formed with
the receptacle 23 is secured to the front edge portion of the upper

10  surface of a bottom surface wall 28 of the lower half 4, so that the
receptacle 23 is disposed in the front edge portion in the case 2. On
the other end, the edge 24 is fitted into a hole 29a formed in a right
side wall 29 of the lower half 4, so that the wall 25a of the bore 25
opens towards tﬁe outer surface of the right side wall 29.

15 When the pen 14 is received in the receptacle 23, the clip 22 is
disposed along the top of the pen 14 and the pen tip 21 is directed to
the left side of the case 2, as illustrated in Figure t.

When the pen 1l is inserted into the bore 25 of the receptacle 23
as described above, the further insertion of the pen 14 is blocked at

20 a position where the conical portion 20a of the pen 14 fits into the
tapering bore 25¢c of the bore 25, as shown in Figure 3. In this
position, the right edge surface of the main portion 20 of the pen 14
is located on substantially the same plane as the outer surface of the
right side wall 29 of the lower half &,

25 When the pen 14 has been received into the reeeptacle'23, the
flip 22 is positioned within the projecting portion 27 of the
receptacle 23, and the engaging grooves 20b are located at positions in
registry with the notch 26a formed in the peripheral wall 26.

Holes or translucent portions 27a aie formed in both .the front

30 and rear side walls of the projecting portion 27 which face the side
walls 22a of the clip 22, when the pen 14 is received in the receptacle
23. .

A pen loss preventing mechanism 30 prevents the loss of the pen
14, and comprises-a photo interrupter which outputs different signals

35 depending on whether or not the pen 14 is in the receptacle 23; a
buzzer{ and a warning circuit to energize the buzzer when a signal
indicating the pen 14 is not in the receptacle 13 is supplied by the
photo interrupter, and the power source is shut off or the cover 6 is
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In Figures 3, 4 and 5§ is seen the photo interrupter 31 which
comprises a supporting member 33 which supports a light emitting device
32; a supporting member'35 which supports a photo sensitive device 3i;
and a circuit board 36 to which the supporting members 33 and 35 are
attached. The circuit board 36 is fixed to attaching bosses 37 which
are vertically formed on the wall 12 of the upper half 3. The
supporting members 33 and 35 are attached to the lower surface of the
circuit board 36 such that the light emitting device 32 and the photo
sensitive device 34 face each other and are separated by a
predetermined distance in the front/rear direction.

When the upper half 3 and the lower half 4 are joined together,
the light emitting device 32 and the photo sensitive device 34 are
positioned so as to face through the projecting portion 27 of the

receptacle 23 in registry with the holes 27Ta. Therefore, when the pen

14 is not received in the receptacle 23, the light emitted from the
light emitting device 32 is irradiated onto the photo sensitive device
>+ through the holes 27a. However, when the pen 1l is received in the
receptacle 23, the light irradiation to the photo sensitive device 3l
is obstructed by the side walls 22a of the clip 22. Different signals
are supplied by the photo sensitive device 34 when the pen 14 has been
received in the receptacle 23 and when the pen 14 is not so received.

In the following description, the signal which is supplied by the
photo sensitive device 34 when the pen 14 is not received in the
receptacle 23 is referred to as an 'ON' signal, and the signal which is
supplied when the pen 14 has been received in the reéeptacle 23 is
referred to as an 'OFF' signal.

Buzzer and warning circuits are illustrated in Figure 6.

A buzzer 38 is attached to the right side wall 29 of the lower
half 4. A warning circuit 39 cbmprises power source detecting means U0
for detecting that the power source is shut off; a judging circuit 41
to execute a judgement on the basis of signals from the power source
detecting means 40, the shut-off switch 17, and the photo sensitive
device 34; a buzzer driving circuit 42 to which an output of the
judging eircuit U1 is supplied; and the buzzer 38. The judging circuit

41 comprises an OR circuit 41a which outputs a high-level signal when

either one of (1) the signal which is supplied from the power source
detecting means 40 when the power source is shut off; and (2) the

t hroughout which like parts
Fi JthLS S.heelsHas Been Replac
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3 anput surface exposed and the input pen received within the receptacle;
Figure 3 is an enlarged cross-sectional view on Phe—++ﬂe—+++—+++—+n—F|gure

2; F|gure 4 is a cross-sectional view on th \/- égur
Figire 5 is a cross-sectional view on the line V ema Flgure
6_is a block dlagran1of a warning circuit; nIarged
cross-sectional viewon the line VII-Vi| én Flgure a pen

locking mechanismin a |ocked state; Figure 7B |s an enlarged
ctoss-sectional view on the line VI-VII '

signal which is supplied from the shut-off switch 17 when the cover 6
s in its closed position, is supplied thereto; and an AND circuit 41b
which outputs a high-level signal when both of (1) the high-level
signal from the OR circuit 41a, and (2) the high-level signal based on
5 the ON signal of the photo sensitive device 34, are subplied thereto.
When the high-level signal is output from the AND circuit 41b, the
buzzer driving circuit 42 energizes the buzzer 38.
The buzzer 38 is not actuated when the power source is shut off
or the cover 6 is moved to its closed pqsition, and the pen 14 has been
10 received in the recepﬁacle 23. However, the buzzer 38 is actuated when
the power source is shut off or the cover 6 is closed and the pen 1 is
not received in the recepﬁacle 23. Thus, the buzzer 38 emits a warning
signal that the pen 14 is not received in the receptacle 23 when power
to the tablet 1 is shut off either via actuation of the power button 16
15 or closure of the cover 6. ' '
The light emitting device 32 and the photo sensitive device 3l
can also be directly attached to the projecting portion 27 of the
receptacle 23.
Figures TA and 7B illustrate a locking mechanism 43 for the pen
20 14. . The locking mechanism 43 serves releasably to secure the pen 1l
. within the pen receptacle 23.

A chassis 44 serves as a base portion of the locking mechanism
; 43, The chassis 44 has an almost gate-like shape when it is viewed
E from the right or left direction and is disposed so as to ride over the
' 25 receptacle 23 at the position where the notch 26a is formed. The

chassis U4 is secured to the bottom surface wall 28 or the like of the
-lower half M,

_Spring loaded locking levers U5 and 45' are'rotatably supported

on a supporting shaft 46 which projects leftwardly towards the chassis

30 U44. The shaft 46 projects through central portions of intermediate
members 45a and 45'a which mutually cross to form an X-shape pattern
when they are viewed from the right or left direction. Lower members

45b and 45'b which extend in an almost vertical direction are located

so as to face each other in the front or rear direction bhrough the

35 hole 52 of the receptacle 23. Engaging members 47 preferably made of
.a sinthetic resin are attached to the oppositely facing side edge
portions of the lower members 45b and 45'b, which engaging members 47
engage the grooves 20b of the pen 14 when it is received within the

A — ey A g B T s o -



in Firgure 3 illustrating the | ocking nmechanismof Figure 7ATm an unl ocked
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apparatus in accordance with the invention; Fi a partly broken
away front viewto illustrate a state in whic i's not received
In a pen receptacle; and Figure 8B being a par y front view

ilTustrating a state in which the inpug pen is received i-n the pen
receptacle; and Figures 9A and 9B illustrate a third hand witing

I nput apparatus in accordance with the invention; Figure 9A being a partly
br oken awayreceptacleiadw i |l ustrating a state in which an input pen is not

][ecei ved in a pqqngq;sepamgeg?g@?tfirgyéﬁcgﬁn&ﬁ% 3¢ Aitle! héfve%‘?é‘se'&g way

r ont viewillustratlr’l&a t n which the in enlsrecelveainthe
pen recept d8i'e. project rightwandivefrom $he uppemadge | portlongs of sghedpinhifd - -

witing inpife slidably engaged within long restricting holes 4la formed in the
5 chassis 4. Opposite ends of a tension spring 49 are respectively
secured on spring hook portions 45¢ and 45'c formed on lower ends of
the intermediate members 45a and 45'a closest to the lower members 45b
and U45'b. .
Camming members 45e and 45'e jare‘formed in the edge portions of
10  upper members 45d and 45'd which project from the upper edge portions
of the intermediate members 45a and 45'a in such a direction that they

" mutually approach. As fllustrated, the camming members 45e and 45'e
include portions 45f and 45'f (hereinafter referred to as 'portions to
be 'pressed') which project upwardly and outwardly from the upper

15 members 45d and 45'd so as to have an almost V-shape.

A& rotating force in a direction such that the engaging members 47
mutually approach is applied to the levers 45 and 45' by resilient
spring force of the tension spring 49. While the levers U5 and 45" are
not pressed in the direction opposite to the direction of such a

20 rotating force, as shown in‘!.-"igure 7A, the pins 48 come into contact
with the lower edges of the holes 4la, so that the levers 45 and U5'
are held at the locked positibn at which ﬁlrther rotation is prevented.
In this locked position, the éngaging members 47 are located so as to
be partially inserted into the bore 25 of receptacle 23 and the two

25 portions 45f and U5'f to be pressed are relatively closely. positioned.

An unlocking button 50 comprises a button portion 50a; a radial
flange portion 50b which projects radially from a lower edge portiori of
the button portion 50a; and. a pressing portion 50c¢c which projects
downwardly from a central portion of the underside of the button 50.

30 The pressing portion 50c has a substantially wedge shape at least when
viewed from the right or left direction.

' A concave portion.or recess 12c¢c and a through hole 12d are formed
in the wall 12 of the upper half 3 at a position in registry with the
levers 45 and 45'. The button 50 is positioned such that the button

35 portion 50a is inserted into the hole 12d so as to be slidable therein
in the vertical direction. The flange portion 50b is disposed within
the case 2 and prevents the button 50 from complete travel through the
hole 12d. A tip portion of a leaf spring member 51 having an almost



apparatus 1 that can be referred to as an el ectronic t abl et, notebook or
slate. The eﬁbcﬁmaﬂw@s@@ggﬁlﬂ gonprlses a housing or case 2 havi ng

substantial l'y 0X- shape. The case 2 is fornmed by suitably
j 0i ni ng togeth wer halves 3 and 4. An upper surface of
the tablet 1 is surface 5 t hrough which hand witten
information is input into the tablet 1. 10 The I nput surface 5 can be covered
by a renovable cover 6 that is freely opened or closed. The cover 6
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operating syurface 5 is exBosed as dllustrated in Flgyre and a cl osed
posi tion wh F?quxe the b E&ﬂntﬁgnis held at the position Wwhere the flange

5 portion 50b is pressed against an underside of the lower surface of the
wall 12, A portion of the button portion 50a then protrudes out into
the concave portion 12¢c.

When the upper half 3 and the lower half 4 are joined together,
two wedge-shaped oblique surfaces 50d of the pressing portion 50c¢ of

10 the button 50 come into siight contact with or approach the portions
' 45f and 45'f of the levers 45 and 45°'.

When the pen 14 is inserted into the bore 25 of the receptacle
23, the conical portion 20a first comes into contact with the engaging
members 4T of the levers U5 and 45', and from this position, the pen 14

15 moves while individually camming the engaging members u7 outwardly in
the front and rear directions. Thus, fhe levers U5 and 45' are rotated
against the rotating forces exerted by the tension spring 49 and the
engaging members 47 ride over the outer peripheral surface of the main
portion 20 of the pen 14. Then, when the engaging grooves 20b come

20 into registry with the engaging members 47, almost simultaneously with -
the completion of the insertion of the pen 1l into the bore 25, the
outward camming forces on the levers 45 and 45' rotate into their
locked position. At that time, the engaging members 47 engage the
engaging grooves 20b. '

25 It can be appreciated that in the locked position, the pen 14 is
prevented from being pulled out of the receptacle 23. Therefore, in
this state, if the tablet 1 is disposed in any position, the pen 1l is
not permitted to be pulled out or dropped from the receptacle 23, so
that there is no fear that the pen 14 can drop out during transport of

30 the tablet 1. ' .

On the other hand, to remove the pen 14, the unlocking button 50
is depressed. That is, the button 50 is pressed downwardly and the
pressing portion 50c respectively cams the portions U45f and U5'f of the
levers 45 and -45' outwardly in almost opposite front and rear

35 directions. As shown In Figure 7B, the levers 45 and 45' are moved to
unlocking positions at which the engaging members 47 are moved out of
the bore 25 of the receptacle 23 and out of engagement with the
engaging grooves 20b. Thus, the pen 14 can be removed from the
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7 overlays and covers ne operating surface 5, as illustrated in Fiqure.

Provided along 2 front edge portion of the cover

6 is a flap 10.

One end of the flap 10 is secured to the reinforcing plate 8.ThiShebidias Been Repla
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receptacle 23 by pulling out on the right edge portion of the pen 14 or
appropriate downward inclination of the tablet 1.

It is also possible to provide a construction in which a spring
is disposed within the pen tip portion of the bore 25, so that the
spring becomes compressed when the pen 14 is placed in the receptacle
23. Then, when the locking mechanism 43 is released, the spring will
bias the pen 14 outwardly from the receptacle 23.

Figures 84 and 8B illustrate a second tablet 14 embodying the
invention. '

The tablet 1A differs from the tablet 1 with respect only to the
detecting- means for detecting whether the pen 14 has been received in
the receptacle 23. Therefore, only the section -of interest is
illustrated in the drawings.:

& microswitch 152 has a leaf-type actuator 53. The microswitch
152 is attached to a switch attaching member SU secured to the lower
half 4. A hole 26c is formed at thé position corresponding to the
tapering bore 25¢ of the bore 25 in the vertex portion of the
peripheral wall 26 of the receptacle 23. A tip portion 53a of the
actuator 53 of the microswitch 152 is located so as to project into the
bore 25 from the tapering bore 25¢ and through the hole 26c.

The actuator 53 is not pressed when the pen 14 is not received in
the receptacle 23, as shown in Figure BB, the conical portion 20a of
the pen 14 presses against the tip portion $3a of the actuator 53,
thereby actuating the microswitch 152. Consequently, different signéls
are supplied by the microswitch 152 depending on whether or not the pen
14 is received in the Eeceptacle 23. |

It can be appreciated that the microswitch 152 can be used in
place of the photo interrupter 31 in the warning circuit 39 shown in
Figure'G. It is sufficient that a high-level signal is supplied by the
microswitch 152 to the AND circuit 51b when the actuator 53 is not
pressed.

Figures 94 and 9B illustrate a third tablet 1B also embodying
principles of the invention.
The tablet 1B differs from the tablet 1 with respect only to the

detecting means for detecting whether the pen 14 has been enclosed in
the receptacle 23.

1

The detecting means used in the tablet 1b is suitable for a case
where the pen tip 21 of the pen 14 comprises a permanent magnet, that

Il

I



freee end is provided with one nenber 1la of a face fastener. A
cooperating face fastener nenber 11lb is secured to the case 2 so that the
cover 6 can be secured in its closed position by appropriate overlaying of
the*fastener nmenbers 1la and 11b. The fastener nmenbers 1la and 11b can
conprise the cooperating nenbers of suitable hook and | oop fasteners, _
comonly sold under the trademark VELGRO ~ An upper surface wall 12 of
t he upper half 3 has an opening 12a whi ch occupies nost rf the area of the
wal |l 12. A liquid crystal tablet panel 13 .is fit fd i nt.Q the ngFing 12a.
The panel 18, itbefcasemiiets,, t.‘mﬂn@nam@*}ﬁb%’f’%&"ﬁij <, cpyniiug methad 18,1,/

onto a |iqyisdy sy 3t dbeibaSBE athpaf19k- a Hand @eIttlen 1Signal oytar ahe VEiqudd r ecei ve
hand witten I nformation I nput by

use of an appropriate input pen 14. The
panel 13 alesystfilspatdet panedbridati on as needed. Operating buttons 15
are arranged on gt & 10PRIcR S5 8onfpr L ingetwo cdidadTtdrel 58 ghiethanel asrangedf t he

panel 1%' on the inner peripheral surface of a cylindrical bobbin 56 so as to be
' slightly spaced apart from each other in the axial direction. The coil
block 55 is fitted into the end portion 25b of the bore 25 of the
receptacle 23. | .
The right-hand coil 57 is used to generate a magnetic field and
10 the left-hand coil 58 is used for detection purposes. A DC power
source 59 is connected to both terminals of the magnetic field
generating coil 57. A current detecting device 60 is coupled to the
detecting coil 58. _
while the pen 14 is not received in the receptacle 23, the
" 15- magnetic flux generated by the magnetic field generating co;l 57 does
not change, S0 that no inductive electromotive force oceurs in the
detecting coil 58. When the pen 14 is received into.the receptacle 23,
the edge of the permanent magnet pen tip 21 approaches the magnetic
field generating coil 57, so that the magnetic flux of the coil 57
20 changes. Therefore, an inductive electromotive force is ggnerated in
the detecting coil 58 that in turn is detected by the current detecting.
device 60. . ' ' _
Again, it is sufficient that a high-level signal is supplied to
the AND circuit 41b in the warning circuit 39 when no inductive
" 265 electromotive force is generated in the detecting coil_58, and that a
| low-level signal is supplied to the AND circuit 41b when an inductive
electromotive force is generated in the detecting coil 58.
Therefore, when a user forgets to place the pen 1l#i into the
receptacle 23 following use, a warning is generated by the warning
30 “means, thereby reminding the user to place the pen- 14 into the
receptacle 23 so that the loss of the pen 14 can be effectively
. prevented. Moreover, there is no need to tether the pen 14 to the case
2 by a cord, a chain or the like, so that the use of the pen 14 is not
impeded.
35 The detecting means and the warning means shown in the
embodiments have been shown as merely a few examples of devices that
can be employed.
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A power button 6 for operati ng a power switch (not glngétHasB@BnReplad:e@posed

on the operating surface 5 and is novabl e between a n on a/’*
power source and a position to turn off ‘the power soﬁﬂ eparatd\’
The

shut-off switch 17 .is disposed on a rear edge portlon

switch 17 is provided with a pin-shaped el ement 18 which extends through a
hol e iZb formed in the wall 12 so as td prgot rude therefrom The pin- shaped
el ene

t 18 is located so as to be depressed by theTTover 6 when the cover

I s placed inits closed position, so that the shut- o S off
the power source regardl ess of the posicCisIMsof the p m\wllmlmmnm

“An input/output connector 19 is provided for connecti® thettablét 1 to
an external apparatus, and preferably conprises a pin connector. - The

t abl et 1 i ncl udes dnsuelieatdonicli tpbke cf Y)cuwhichncran sneceiusl chand written

- information via an input pen (14), including a receptacle (23) for the

§ pen (14) and a detector (30) operative to detect the presence of the
pen (14) in the receptacle (23).

2. A tablet according to claim 1 further including a signal
generator (38) coupled to the detector (30) and operative to generate
10 a signal when the pen (14) is not received within the receptacle (23).

3. A tablet according to claim 1 further including a power source

detector (40) operative to detect provision of operating power to the
tablet (1).

15
i, A tablet according to claim 2 wherein said signal generator (38)
is operative to signal absence of the pen (14) from its receptacle (23)
when operational power is mot provided to the tablet (1).

20 5. A tablet according to claim 1 further including a cover (6) which '
is movable between closed and opened positions and a switch (n
operatively disposed to detect closure of said cover (6).

6. A tablet according to claim 5 further including a signal

25 generator (38) operative to generate a warning signal when the cover
(6) 1s in its closed position and the detector (30) does not detect the
presence of the pen (14) in the receptacle (23).

1. An electronic tablet (1) comprising:
30 a housing (2);
a combination display and input surface (13);
an untethered pen (14) usable to input hand written information via the
display and input surface (13);
-a receptacle (23) disposed within the housing (2) within which is
35 releasably received the pen (14);
a pen detector (31, 32) operatively associated with the receptacle (23)
that detects the absence of the pen (14) in the receptacle (23);
a power detector (40) operative to detect non-provision of operational




input- circuit for operation of the panel 13. Sinilarly, within the case 2,
there are provided a cal cul ation control section, a nennry*‘sranTﬁT~ﬁﬁm}——-
various interfaces and the |ike, as needed. The peWh%ﬂyﬂ@ﬁ,

which is slightly shorter than the | ength

i Hll!llHllllIHIHIHIII

power to the tablet (1); and

a warning signal generator (38) operatively coupled to the power

detector (40) and pen detector (31, 32) that generates a warning signal

when non-provision of operating power to the tablet (1) and absence of
5 the_peﬁ (14) from the receptacle (23) are concurrently detected.

8. A tablet according to claim 7 wherein said housing (2) comprises
a substantially rectangular box at one face (12) of which is disposed
said display and input surface (13).
10 |
9. A tablet according to claim 8 further comprising a cover (6)
hingedly secured along one edge of said housing (2) and operative to
. move between open and closed positions, said cover (6) overlying said
display and input surface (13) when in its closed position.
15 _ :
10. A tablet according to claim 9 further comprising a switeh (17)
operatively disposed on said face (12) at which is disposed said
display and input surface (13) to detect closure of said cover (6) and
cut off provision of operating power to said tablet (1).
20 '
11. A tablet according to claim 7 or claim 10 wherein the receptacle
(23) includes means (43) for releasably securing the pen (1%) in the
| receptacle (23).

25 12. An electronic tablet (1) comprising:
a substantially rectangular housing (2) with a top face (12);
an input/display surface (13)-disposed at said top face (12);
"a cover (6) attached to said housing (2) and operative to move between

open and closed positions, said cover (6) overlying said input/display -
30 _ surface (13) in its closed position;

‘an untethered pen (14) used to input hand written information via said
input/display surface (13);

a receptacle (23) disposed in said housing (2) within which is received
said pen (14); and

35 a detector (31, 32) associated with the receptacle (23) and operative
to detect the absence of the pen (14) from the receptacle (23).

* c L ] S *




in the lateral direction of the case 2. Accordingly, the length of the pen
14 is shorter than the length along the front edge of the case 2. A
main portion 20 of the pen 14 has a cylindrical shape. An end portion 20a
is conically shaped and is secured to one axial end of the nmain portion 20.
A.pen tip 21 is appropriately attacheq so as to project fromthe tip of the
end portion 20a (hereinafter referred ?0 as the conical portion). On the
ot her axial end of the nain portion 20, aclip 22 is attached thereto. The
ckip 22 hagqpargl wa 224a. ' The main cylindrical portion 20
Is al so pr?) |de§1 &%@ﬁééﬂ Plrglssé?%oves 20b which extend in a direction

per pendi cuhapent b“t)husthalinmbrhmdl writgen tinfonpat o énta she tablethélngagi ng
grooves 20Q Pere‘épia?%@‘a%3§‘t|1ftﬂﬂ12§9ﬁf EARE O PIURES iWnEc 185%cRivdd1Sa (B N

portion 20 claos The engagi ng grooves 20b are provided to
prevent rePeddidi and

5 means (31, 32) for detecting receipt of said pen (1) within said
receptacle (23).

14. A tablet according to claim 14 further comprising means (38) for
alerting the user of non-receipt of said pen (14) within said
10 receptacle (23).

15. A tablet (1) according to claim 14 further comprises means (43)
for releasably securing said pen (14) within said receptacle (23).
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t he pex 14 fromthe case 2 in a manner mhlch wi || be described bel ow

As illdstrated, the case 2 is provi-ded with a pen receptacl e 23 within
whi ch i s accommmdat ed the pen 14. The receptacle 23 is disposed near a
front edge portion of the case 2 and extends between two |ateral faces of

t he case 2. The receptacle 23 prﬁé rably conprises a unitary nmenber
formed of a synthetic resin, and is for to have a length substantially.
the sane as that of the pen 14. As illustrated, the receptacle 23 is

a substantially cylindrical nenber haw substantially cylindrical bore
25 extending therethrough. One edge g¥$ﬁﬁm¥%e receptacle 23 is secured to .
one lateral face of the case 2. The edge 24 is shaped to be substantially

elliptical for reasons that wll gg effongt easerrspel ow. As illustrated, a
wal | 25a extending fromthe edge ore 25 is curved so as to
taper fromthe edge 24 to an edge of the bore 25.
5 An electronic tablet (1) for receiving hand written input via an
input pen (i4), including a receptacle (23) for the pen (14) and a
detector (31, 32) operative to detect the presence of the pen (14) in
the reéeptacle (23). Preferably, a warning signal generator (38) is
also provided to generate, at appropriate times, a warning signal
10 indicating absence of the pen (14) from the receptacle (23).

Figure 2

™




As {H4lustrated best in Figure 3, the bore 25 preferably is shaped to hate
an e¢nd portion 25b, within which is accommbdated the pen tip 21, which h
a dianeter snaller than that portion of the bore 25, wthin whichis L/
accgrmodat ed the main cylindrical portion 20 of the pen 14. A tapering
bor¢ 25c extends between the end port 25b and the main portion of the
bor¢ 25. As such, the bore 25 confor g/P/ shape to the pen 14. A
not dh 26a havi ng an al nost inverse U ge when viewed in cross-secti onal
viewis formed in a portion of the receptacle 23 close

* This Sheet Has Been Rerllac




6 _io the edge 24. The hotch 26a is formed by cutting out é portion of a

peripheral wall 26 of the receptacle 23, other than the bottom portion. A
not ch groove 26b which extends in a |longitudinal direction of the

recéptacle 23 is forned in the vertex portion of the right-hand side
portion fromthe notch 26a of the pg;hpheral wal | 26. The groove 26b is

_covered by a projecting portion 27 ijng a U-shape whose cross- sectional
shape is open towards the | ower posftion. An attaching portion (not

shown) which is initially formed with the receptacle 23 is secured to the
front edge portion of the upper
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surfaée of a bottomsurface wall 28 of the |ower half 4, so that the
receptlacl e 23 is disposed in the front edge portion in the case 2. On the
ot her |end, the edge 24 is fitted into a hole 29a fornmed in a right side
wall 439 of the |lower half 4, so that the wall 25a of the bore 25 opens
towards the outer surface of the right swdg wall 29. . Wen the pen 14
is redeived in the receptacle 23, the cl 2 is disposed along the top of .
the pgn 14 and the pen tip 21 is directed to the |left side of the case 2,
as i.lljustrated in Figure 1. When the pen 14 is inserted into the bore
25 of Jthe receptacle 23 as described above, thegfurther ipsertion of the
pen 14 is bl ocked at a position where thecqogiéal p?%tﬁp Oa of the pen 14
fits ijnto the tapering bore 25c of the &P > 'n Figure 3. In
this gosition, the right edge surface gaof the pen 14
I's lodqated on substantially the sane ace of the
right {side wall 29 of the |ower half K.M. 8
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Wen t he pen 14 has been received into the receptacle 23, the flip 22 is
positioned within the projecting portion 27 of the receptacle 23, and the
engagi ng grooves 20b are | ocated at positions in registry with the notch

26a" formed in the peripheral wall Hol es or translucent portions
27a are formed in both the front ar side walls of the projecting

portion 27 which face the side mall ZF of the clip 22, when the pen 14
is received in the receptacle 23. A pen | oss preventing nechani sm

30 prevents the | oss of the pen 14, and conprises a photo interrupter

whi ch outputs different signals dependi ng on whether or not the pen 14 is
In the receptacle 23; a buzzer; and a warning circuit to energize the
buzzer when a signal indicating the pen 14 is not in the receptacle 13 is
supplied by the photo interrupter, and the power source is shut off or
the cover 6 is

Fig. 4

_ 27a
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7 <dnits closed position. In Figures 3, 4 and S I's seen the photo
i nterrupter 31 which conprises a supporting nenber 33 which supports a
l.ight emtting device 32; a supporting nmenber 35 which supports a photo

sensitive device 34,
5/
11

s

Fig. 5

27a
37 36/ |2 ?
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5 27a 22
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and a circuit board 36 to which the supporting nenbers 33 and 35 are
attached. The circuit board 36 is fixed to attaching bosses 37 which are
verticaljly formed on the wall 12 of the upper half 3. The supporting
merbers {33 and 35 are attached to the-lower surface of the circuit board 36
such thgt the light emtting device 32 and the photo sensitive device 34
face eagh other and are separated by a pr term ned distance in the
front/rdar direction. When t he upper Hal f 3 and the lower half 4 are
j.oi ned tlogether, the light emtting device 32 and the photo sensitive
device 34 are positioned so as to face through the projecting portion 27 of
the recqptacle 23 in registry with the holes 27a. Therefore, when the pen
14 is ndqt received in the receptacle 23, the light emitted fromthe |ight
emtting device 32 is irradiated onto the photo sensitive device t hr ough
the hol gs 27a. ~However, when the pen 14 is received in the receptacle 23,
the light irradiation to the photo sensitive device 34

Fig. 7A
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I's obstructed by the side walls 22a of the clip 22. Different signals are
supplied by the photo sensitive device 34 when the pen 14 has been received
in the receptacle 23 and when the pen 14 is not so received. In the
foll ow ng description, the signal which is supplied by the photo sensitive
device 34 when the pen 14 is not L egeived in the receptacle 23 is referred

to as an 'ON signal, and the si whi ch is supplied when the pen 14 has
been received in the receptacle Z3 %5 referred to as an ' OFF signal.
Buzzer and warning circuits are illustrated in Figure 6. A buzzer 38

Is attached to the right side wall 29 of the lower half 4. A warning
circuit 39 conprises power source detecting neans 40 for detecting that

t he power source is shut off; a judging circuit 41 to execute a judgenent
on the basis of signals fromthe power source detecting neans 40, the
shut-off swtch 17, and the photo sensitive device 34; a buzzer driving
circuit 42 to which an output of the

Fig. 7B
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judging circuit 41 is supplied; and the buzzer 38. The judging circuit

conprises an OR circuit 4la which outputs a high-I|evel

one of (1) the signal

which is supplied fromthe power source

nmeans 40 when the power source is shut off;

8

-

Fig. 8A

si gnal

and (2) the
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sigpal which is supplied fromthe shut-off switch 17 when the cover 6 is in
Its. closed position, is supplied thereto; and an AND circuit 41b which
outputs a high-level signal when both of (1) the high-level signal fromthe
OR<Tircuit 4la, and (2) the high-level signal based on the ON signal of the
photo sensitive device 34, are supplied thereto. Wen the hi gh-1evel signal
i% output fromthe AND circuit 41b, e buzzer driving circuit 42 energizes
t he buzzer 38. The buzzer 38 /sirot actuated when the power source is
shut off or the cover 6 is noved to its closed position, and the pen 14 has
been received in the receptacle 23. However, the buzzer 38 is actuated when
the power source is shut off or the cover 6 is closed and the pen 14 is not
received in the receptacle 23. Thus, tf buzzer 38 emts a warning signal
that the pen 14 is not received in thﬁ{E?céﬁtaqle 23 when power
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‘to the tablet 1 is shut off either via actuation of the power button 16 or

closure of the cover 6. The light emtting device 32 and the photo
senSitive device 34 can also be directly attached to the projecting portion
27 "of the receptacle 23. Figures 7A and 7B illustrate a | ocking

ty .secure the pen 14 wthin the pen tacle 23. A chassis 44
serves as a base portion of the | ocki chanisn1 43. The chassis 44 has
an al nost gate-like shape when it is V|emed fromthe right or left
direction and is di sposed so as to rldecg er the receptacle 23 at the
position where the notch 26a is forned. e chassis 44 is secured to the
bottom surface wall 28 or the |ike of tfeS ower half 4. Spring

mechani sm 43 for the pen 14. The I‘Eggng mechani sm 43 serves rel easably

| oaded | ocking levers 45 and 45" are r L= ppor i{ed
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on a supporting shaft 46 which projects leftwardly towards.the chassis 44.
The-shaft 46 projects through central portions of internediate nenbers 45a
and'45'a which nutually cross to forman X-shape pattern when they are
‘'viewed fromthe right or left direction. Lower nenbers 45b and 45' b which

extend in an al nost vertical directlp re located so as to face each
ether in the front or rear direction pugh the hole 52 of the receptacle

23. Engagi ng nmenbers 47 preferably nade of a synthetic resin are attached

t.o0 the oppositely facing side edge portions of the | ower nmenbers 45b and

45' b, whi ch engagi ng nenbers 47 engageyihe grooves 20b of the pen 14 when
— .

M T

it is received within the
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9 receptacle 23. Pi ns mDewﬂpﬁbns@fvei Hotg gaggd ,,,,, +'Dverrent of the
| evers. 45 and 45', project ri gldw@[ﬁ@ fren@ﬂhéﬁ UPREsede ] efportions of the

pins 48 are sli dabl y engaged V\nﬁmﬁ,!ln Ry - §e§“"’m g gaplles 44a fOI’Wam ¢

t he thassis 44. Opposi te engs P nS| 030116 P v edaue espectively
-secured on spring hook portidgns 4 c an "t forrre wer ends of the

I nt er nedi at e menbers 45a and {4 I S 0.t he Imxpr rrem)ers 45b and
45 b . . %&'ﬁ &§%’.Z‘%g%a?‘:II:.--ISI’.?---.‘;.--._
ELECTRONIC TABLETS

Tais invention relates to electronic tablets which may, for
example, be used for processing hand writing inputs.

Hand writing input processors are of known various types such as
electronic notebooks, keyboard-less computers, drawing terminals,
digitizing tablets, etc. Generally, a planar input surface is provided
(referred to herein as a 'tablet'). The tablet includes some sort of
matrix of electrode lines so that contacting a pen tip with the surface
of the tablet can be tracked by association with coordinates relating
to every point of contact. By analyzing the coordinates assoclated

. With one or more points of eonbact. a hand written input ecan be-
processed. :

Heretofore, the point of contact betueen the pen tip and the
tablet has been recognized by methods such as eléctromagnetlc coupling
or resistance change detection. With methods such ‘as these, there is
no need additionally to ‘connect the input pen to a signal processing
circuit and thus, the pen is not 'tethered. As a result, the-user {is
free to pick up a pen and use it with high efficiency.

However, because the pen is not tethered, it can become lost.
While in some cases alternative pens can be used, generény specially
designed pens must be used. Thus, the loss of the pen can render the
tablet useless unleés another pen i{s obtained. Moreover, even if an
alternative pen can be used, the difference in pen tips might be
detrimental to the tablet surface thereby damging the tablet.

Of course, to prevent loss of a pen it could be tethered to the
tablet. Houwever, tethering the pen limits its rreedom and can lessen
the efficiency of its use.

fccording to the present invention there is provided an
electronic tablet which can receive hand written information via an
input peri, including a receptacle for the pen and a detector opératlve
to detect the presence of the pen in the receptacle.

According to the present invention there is also provided an
electronic tablet comprising:
- a housing;
" a combination display and mpub surface;
an untethered pen usable to fnput hand
display and input surface;

written information via the
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Camm ng nenbers 45e and 45'e are forned in the edge portions of upper
menbers 45d and 45'd which project fromthe upper edge portions of the

i ntermedi ate nenbers 45a and 45'a in such a direction that they nutually
approach. As illustrated, the camm ng nenbers 45e and 45' e incl ude
portions 45f and 45'f (hereinafter referred to as 'portions to be pressed')
whi ch project upwardly and outwardly f2omthe upper nenbers 45d and 45 d so
as to have an al nost V-shape. A rotating force in a direction such

t hat the engagi ng menbers 47 nutually approach is gﬁflied to the levers 45

and 45' by & aepentanle siispengdf withén ofher huising ishins whioky 1ggredgasatdy: he
ljgavertsi gﬁ gﬁﬁgg‘?ﬁ g{fgtg‘p{ prefssed in thehdi recti gn oppoikt e Lo the
Lo 8 oab e dero® chmbr b S5 TR AP R, WL ot Belhle 0 S
and 45' ar ettfechbbente tdfetieopérednpinei kéceptazlejnhi ch further rotation is
prevented. | RoblH SededEsGpdiBElVe &4'aetedE nBRYHEY W ol BE SpePatibnd foderat e SO
. to the tablet; and

a warning signal generator operatively coupled to the power detector

and pen detector that generates a warning signal when non-provision of

operating power to the tablet and absence of the pen from the

receptacle are concurrently detected.

According to the present invention there is also provided an
electronic tablet comprising: :

a substantially rectangular housing with a top face;
an input/display surface dispbsed at said top face;

. a cover attached to said housing and operative to move between 6pen.and
closed positions, sald cover overlying said input/display surface in
its closed position;
an untethered pen used to_inpﬁt hand written information via said
input/display surface; : :
arw@mdeﬁwuwingmhwﬂmeMnWMhurwumdam
penjand .

a detector associated with the receptacle and operative to detect the
absence of the pen from the receptacle. '

According to the present invention there is also provided a
tablet comprising: R . _

a pen used to input hand uritteh information into the tablet;
a receptacle within said tablet within which is received said pen; and
means for detecting receipt of said pen within said receptacle.

Embodiments of the present invention can thus provide a hand
writing input apparatus with an untethered pen whose loss is prevented
or discouraged.

The invention will now be described by way of example with
reference to the accompanying drawings, throughout which like parts are
referred to by like references, and in which:

Figure 1 is a perspective view of a tablet, which forms a hand
writing input apparatus, with an input surface covered by a cover
member and an input pen removed from a receptacle;

Figure 2 is a perspective view of the tablet of Figure 1 with its

This is the replacement sheet

=3 MAR 1097

Date:



be partially inserted into the bore 25 of receptacle 23 and the two
portions 45f and 45'f to be pressed are relatively closely positioned.

An unl ocking button 50 conprises a button portion 50a; a radial flange
portion 50b which projects radlally froma | ower edge portion of the
button portion 50a; and a pressing portd on 50c which projects downwardly
froma central portion of the underside of- the button 50. The pressing
portion 50c has a substantially wedge shape at | east when viewed fromthe

right or | efipPd perfare gxposed and the ’@8% reRflve HLIbH N, Hecteeptaclahd a
t hrough hol e 12dFaguref DisRM enlafgdderosatsectforal vilee ampies 1bwd TIB-Ia1 a

position in reﬁ@#y" with the | evers 45 and 45'. The button 50 is
posi ti oned st at 't he button portion 50a-is inserted into the hole 12d
so as to be slid&bguret hdsai crossi-secthonalcriev onal thei Yimet IVollV inhRigatedge

portion S0b is digg eﬁ 1‘@'5%9%5-35&?105?15%& aﬂ%erﬁv.enw.% m%:as&tetgm 50 from
conplete travel through the tion | eat spring
menber 51 havi ng &g\urzﬂ 6J#t a block diagram of a uarn g circuit' '

Figure TA is an enlarged cross-sectional view on the line VII-VII
in Figure 3 illustrating a pen locking mechanism in a locked state;

Figure 7B is an enlarged cross-sectional view on the line VII-VII
in Figure 3 illustrating the locking mechanism of Figure 7A in an
unlocked state; '

Figures 8A and 8B illustrate another hand writing input apparatus
in accordance with the invention- Figure 8A being a partly broken away
front view to illustrate a state in which an input pen is not received .
in a pen receptacle; and Figure 8B being a partly broken away front
view {llustrating a state in which the input pen is received in the pen
receptacle; and

Figures 94 and 9B illustrate a third hand writing input apparatus
in accordance with the invention; Figure 9A being a partly broken away
front view illustrating a state in which an input pen is not received
in a pen receptacle; and Figure 9B being a partly broken away front
'view illustrating a state in which the input pen is received in the pen
receptacle. : -

In Figures 1 and 2 there is jllustrated a hand writing input
apparatus 1 that can be referred to as an electronic tablet, notebook
or slate. The electronic tablet 1 comprises a housing or case 2 having
substantially a rectangular box-shape. The case 2 is formed by
suitably joining together upper and lower halves 3 and 4.

An upper surface of the tablet 1 is the operating surface 5
through which hand written information is input into the tablet 1. The
input surface 5 can be covered by a removable cover 6 that is freely
opened or closed. The cover 6 comprises a main portion 7 preferably
made of rubber and a reinforcing plat;e 8 fixed to a front edge of the
main portion 7. '

A hinge member 9 serves hingedly to secure the cover 6 to a top
edge of the case 2. Thus, the main portion 7 is movable between an
open position wherein the operating surface § is exposed, as
1llustrated in Figure 2, and a closed position wherein the main portion
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10 -fork-1i ke shape whose one end portion is fixed to the |ower surface
of the wall 12 resiliently engages the flange portion 50b fromthe | ower
posi tion. Thus, in a state in which the button 50 is not pressed

T overlays and covers me operating surface 5, as illustrated in Figure
1. _

Provided along = front edge portion of the cover 6 is a flap 10.
One end of the flap 10is secured to the reinforcing plate 8. Another
free end is provided with one member 11a of a face fastener. A
cooperating face fasteer member 11b is secured to the case 2 so that
the cover 6 can be zecured in its closed position by appropriate
overlaying of the fastener members 11a and 1ib. The fastener members
11a and 11b can compr:se the cboperabing members of suitable hook and
loop fasteners, commorly sold under the trademark VELCRO.

An upper surfact wall 12 of the upper half 3 has an opening 12a
which occupiés most zf the area of the wall 12, A liquid crystal
tablet panel 13 is fitzed into the opening 12a. The panel 13 is formed
by, for example, overlaying a transparent tablet onto a liquid crystal
display panel. The janel 13 is operative to receive hand written
information input by ise of an appropriate input pen 14. The panel 13
also displays informa:ion as needed.

Operating buttamis 15 are arranged on the operating surface 5
along the right-hand side of the panel 13.

A power button "6 for pperating a power switch (not illustrated)
is disposed on the wperating surface 5 and is movable between a
position to turn on a'pouer source and a position to turn off the power
source. X

- A separate shut-ofr.switch 17 is disposed on a rear edge portion
of the case 2. The switch 17 is provided with a pin-shaped element 18
which extends through a hole 12b formed in the wall 12 so as ‘to
protrude therefrom. The pin-shaped element 18 is located so as to be
depressed'by the eovér 6 when the cover 6 is placed in its closed
position, so that ths shut-off switch 17 shuts off the power source
regardless of the position of the power button 16.

An input/output connector 19 is provided for connection of the
tablet 1 to an external apparatus, and preferably comprises a pin
connector,

The tablet 1 includes a suitable display circuit and a suitable
input circuit for operation of the panel 13. Similarly, within ‘the
case 2, there are provided a calculation control section, a memory
section, and various interfaces and the like, as needed.

The pen 14 has a length which is slightly shorter than the length
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domnmardly, the button 50 is held at the position where the flange
portion 50b is pressed against an underside of the |ower surface of the
wal | 12. A portion of the button portion 50a then protrudes out into t he

concave portion 12c. When the upper half 3 and the |ower half 4 are
joined together, two wedge- shaped Ob|5| que surfaces 50d of the pressing
portion 50c of the button 50 cone into slight contact with or approach

the portions 45f and 45'f of the levers 45 and 45", When t he pen
14 is insertaa tHe Qatebsl bmeeti’&. @f thé Rase2 £ pAcudbeingly P The tlengthoot tisd

Cever s 45 andeRo 18 7oy e fafy Sheofenefh slof Rud 198%, Bee o LB 410 ' 11
i ndi vi dual |y camnAngamhpmengagOmg‘ vrenpan 3l Mseucmgrl,cairﬁhape-t h@i Fmbnt and
rear di rec“ 5?5 éstcgﬁ%tjﬁ?Yf S;fbﬁ ﬁi&diﬁec@é@ rboén%t E&kal eridOst BRd the
rotating. for exe pring engagl Qg]
nenbers 47 n@énomu‘?méo@ut&rpqseﬁﬁ)r?ér éF %RPF?%F@@“%‘W laﬁﬁa‘#ﬁ o a

project from the tip of the end portion 20a (hereinafter referred to as

the conical portion). On the other axial end of the main portion 20,

a clip 22 is attached thereto. The clip 22 has parallel side walls

22a. | |

The main cylindrical portion 20 is also provided with engaging
grooves 20b which extend in a direction perpendicular to the axial
direction of the main portion 20. The engaging grooves 20b are formed
‘at two positions on opposite sides of the main portion 20 close to the
clip 22. The engaging grooves 20b are provided to prevent release of
the pen 1 from the case 2 in a manner which will be described below.

As 1llustrated, the case 2 is provided with a pen receptacle 23
within which is accommodated the pen 14. The receptacle 23 is disposed
near a front edge portion of the case 2 and extends between two lateral
faces of the case 2. '

The receptacle 23 preferably comprises a unitary member formed of
a synthetic resin, and is formed to have a length subStantiany the
same as that of the pen 4.

s illustrated, the receptacle 23 is a substantially cylindrical
member having a substantially cylindrical bore 25 extending
therethrough. One edge 24 of the receptacle 23 is secured to ome

. lateral face of the case 2. The -edge 2l is shaped to be substantially
elliptiecal for reasons th_at will become clearer below. As illustrated,

' a wall 25a extending from the edge 2l to the bore 25 is curved so as to
taper from the edge 24 to an edge of the bore 25.

As illustrated best in Figure 3, the bore 25 preferably is shaped
to have an end portion 25b, within which is aéeomodated the pen tip
21, which has a diameter smaller than that portion of the bore 25,
within which is accommodated the main eylindrical pbrbion 20 of the pen

14, A tapering bore 25¢ extends between the-end portion 25b and the
main portion of the bore 25. As such, the bore 25 conforms in shape to
the pen 4. ' '

A notch 26a having an almost inverse U-shape when viewed in
cross-sectional view is formed in a portion of the receptacle 23 close
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portion 20 of the pen 14. Then, when the engagi ng grooves 20b cone into
registry with the engagi ng nenbers 47, al nost sinultaneously wth t he
conpletion of the insertion of the pen 14 into the bore 25, the out war d
camming forces on the levers 45 and 45" rotate into their. | ocked
position. At that time, the engagi ng nbers 47 engage the engagi ng
grooves 20b. It can be appreciated that in the | ocked position
the pen 14 is prevented from being pulled out of the receptacle 23.

Therefore, ig, ;netehgé 28( lrRe o gée& B6a txabf&hedl 9%&&&%08@9 O;saremﬁ BpSi tion,

the pen 14 is ermtte out or fromthe

recept acl e 2perigheral @A&@Gt%m& F%Wngléaﬁ 3t 9fRer (than ISEE bektamperdiofy out
during trﬁnsmlidtclgfgnﬂobﬁe ﬁeblwxge& extends in amngt&dﬁ?]aheai#mdon 0 tmovgot he
P essed downhEieEt18-s dcrotnd in trd JaHER Ren of e, plane- bR ¥hdshe Che °
portions 45f pertdod Trom dhetrobch 26a of the peripheral wall 26. The groove 26b

is covered by a projecting portion 27 having a U-shape whose cross-
sectional shape is open towards the lower position,

An attaching portion (not shown) which is initially formed with
the receptacle 23 is secured to the front edge portion of the upper
surface of a bottom surface wall 28 of the lower half Y, so that the
receptacle 23 is disposed in the front edge portion in the case 2. On
the other end, the edge 24 is fitted into a hole 29a formed in a right
side wall 29 of the lower half 4, so that the wall 25a of the bore 25
opens towards the outer surface of the right side wall 29.

When the pen 14 is received in the receptacle 23, the clip 22 is
disposed along the top of ﬁhe pen 14 and the pen tip 21 is directed to
the left side of the case 2, as illustrated in Figure 1.

When the pen 14 is inserted into the bore 25 of the receptacle 23
as described above, the further insertion of the pen 14 is blocked at
a position where the conical portion 20a of the pen 14 fits into the
tapering bore 25¢ of the bore 25, as shbwn in Figure 3. In this
position, the right edge surface of the main portion 20 of the pen 14
is located on substantially the same plane as the outer surface of the
right side wall 29 of the lower half 4.

When the pen 14 has been received into the receptacle 23, the
f1ip 22 is positioned within the projecting portfon 27 of the
receptacle 23, and the engaging grooves 20b are located at positions in
registry with the notch 26a formed in the peripheral wall 26.

Holes or translucent portions 27a are formed in both the front
and rear side walls of the projecting portion 27 which face the side
walls 22a of the clip 22, when the pen 14 is received in the receptacle
23, |

A pen loss preventing mechanism 30 prevents the loss of the ben
14, and comprises -a photo interrupter which outputs different signals
depending on whether or not the pen 14 is in the receptacle 23; a
buzzer; and a warning circuit to energize the buzzer when a signal
indicating the pen 1 is not in the receptacle 13 is supplied by the
photo interrupter, and the pouer source is shut off or the cover 6 is
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| evers-45 and 45' outwardly in al nbst opposite front- and rear
directions. As shown in Figure 7B, the levers 45 and 45' are noved to
unl ocki ng positions at which the engagi ng nenbers 47 are noved out of
the bore 25 of the receptacle 23 and out of engagenent with the

engagi ng grooves 20b. Thus, the pen 14 can be renoved fromthe

in its closed position.

In Figures 3, 4 and 5 is seen the photo interrupter 31 which
comprises a supporting member 33 which supports a light emitting device
32; a supporting member 35 which supports a photo sensitive device 34;
and a circuit board 36 to which the supporting members 33 and 35 are
attached. The circuit board 36 is fixed to attaching bosses 37 which
are vertically formed on the wall 12 of the upper half 3. The
supporting members 33 and 35 are attached to the lower surface of the '
circuit board 36 such that the light emitting device 32 and the photo
sensitive device 3% face each other and are separated by a
predetermined distance in the front/rear direction.

When the upper half 3 and the lower half 4§ are joined together, .
the light emitting device 32 and the photo sensitive device 34 are
positioned so as to face through the projecting portion 27 of the
receptacle 23 in registry with the holes 27a. Therefore, when the pen
14 is not received in the receptacle 23, the light emitted from the
light emitting device 32 is irradiated onto the photo sensitive device
through the holes 27a. However, when the pen 14 is received in the
receptacle 23, the light irradiation to the photo sensitive device 34
is obstructed by the side walls 22a of the clip 22, Different signals
are supplied by the photo sensitive device 34 when the pen 14 has been
received in the receptacle 23 and when the pen 14 is not so received.

In the following description, the signal which is supplied by the
photo sensitive device 34 when the pen 14 is not received in the
receptacle 23 is referred to i;s an 'ON' signal, and the signal which is
supplied when the pen 14 has been received in the receptacle 23 is
referred to as an 'OFF' signal.

Buzzer and warning circuits are illustrated in Figure 6.

‘A buzzer 38 is attached to the right side wall 29 of the lower
half 4. A warning circuit 39 comprises power source detecting means 40
for detecting that the power source is shut off; a judging circuit 41
to execute a judgement on the basis of signals from the power source
detecting means 40, the shut-off switch 17, and the photo sensitive
device 34; a buzzer driving circuit 42 to which an output of the
Judging circuit 41 is supplied; and the buzzer 38. The judging circuit
41 comprises an OR circuit 41a which outputs a high-level signal when
either one of (1) the signal which is supplied from the power source
detecting means 4O when the power source is shut off; and (2) the
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receptacle 23 by pulling out on the right edge portion of the pen 14 or
appropriate downward inclination of the tablet 1. It is al so possible
to pr.ovide a construction in which a spring is disposed within the pen tip
portion of the bore 25, so that the spring becones conpressed when the pen
14 is placed in the receptacle 23. Then, when the | ocking nechanism43 is
rel eased, the spring will bias the pen l4goutwardly fromthe receptacle 23.
Figures 8A and 8B illustrate a second tablet 1A enbodying the invention.
The tablet 1A differs fromthe tablet 1 with respect only to the detecting

means for det esignall wiieh hersdpbmqaenrommashhsam rsREtohv T whén tthe covee (6t acl e
23 Ther ef or

23, i oaner oo gy @1kl LiiGed bl lbn®'sal LR’ vhebekd? i LARH dibodsnrn

which outputs a high-level signal when both of (1) the'high-level
signal from the OR circuit 41a, and (2) the high-level signal based on
the ON signal of the photo sensitive'device 34, are supplied thereto.
When the high-level signal is output from the AND circuit H1b, the
buzzer driving circuit 42 energizes the buzzer 38.

The buzzer 38 is not actuated when the power source is shut off
or the cover 6 is moved to its closed position, and the pen 14 has been
received in the receptacle 23. However, the buzzer 38 is actuated when
the power source is shut off or the cover 6 is closed and the pen 14 is
not received in the receptacle 23. Thus, the buzzer 38 emits a warning
signal that the pen 1l s not received in the receptacle 23 when pouwer
to the tablet 1 is shut off either via actuation of the power button 16
or closure of the cover 6. _

The light emitting device 32 and the photo sensitive device 34
can also be directly attached to the projecting portion 27 of the
receptacle 23. -

Figures TA and 7B illustrate a locking mechanism 43 for the pen
14. . The locking mechanism 43 serves releasably to secure the pen 4
within the pen receptacle 23.

A chassis U4 serves as a base portion of the locking mechanism
43. The chassis 4l has an almost gate-like shape when it is viewed
from the right or left direction and is disposed so as to ride over the
receptacle 23 at the position where the notch 26a is formed. The
chassis 44 is secured to the bottom surface wall 28 or the like of the
lower half i,

Spring loaded locking levers 45 and U5' are rotatably supported
on a supporting shaft 46 which projects leftwardly towards the chassis
44, The shaft 46 projects through central portions of intermediate
members 45a and 45'a which mutually cross to form an X-shape pattern
when they are viewed from the right or left direction. Lower members
§5b and U45'b which extend in an almost vertical direction are located
so as to face each other in the front or rear direction through the
hole 52 of the receptacle 23. Engaging members 47 preferably made of
a synthetic resin are attached to the oppositely facing side edge
portions of the lower members 45h and U5'b, which engaging members 47
engagé the grooves 20b of the pen 14 when it is received within the
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A mcroswitch 152 has a |l eaf-type actuator 53. The mcroswitch 152 is
attached to a switch attaching nenber 54 secured to the |lower half 4. A
hol e.26¢c is forned at the position corresponding to the tapering bore 25c
of the bore 25 in the vertex portion of the peripheral wall 26 of the
receptacle 23. A tip portion 53a of the actuator 53 of the mcrosw tch 152
IS located so as to project into the bore 25 fromthe tapering bore 25c and
t hrough the hol e 26¢c. The actuator 53 is not pressed when the pen 14

I s not recq‘ie a'hpe tzge receptacle 23, as shown in Figure 8B, the coni cal
portion 20a of the p&h 14 presses against the tip portion 53

a, of the
actuator 53, th&@ispBacshdehisegve ke PESEFintypovements of %éé\‘.ﬁfén*f?ﬁ“

di f ferent

signals ar ﬂtssyrm%ge& PYgrithar a1 Cfre& \EHeC ippk?ledieppotdiions @f wiecphey U8r not the
pen 14 is received in t%e

t he m'_crosﬁrﬁcﬂiféﬁlyc&?ﬁaéﬁéLel’glgg{'\aﬁllc’gﬁ)lz"gg'édt‘f?“\ghgé%ﬁg% ?ﬁf%@%’g& lgrgt gcli itgat
t he war ni ngehabsisuiiti, 30ppbsite ends of a tension spring 49 are respectively

secured on spring hook portions U5c and U5'c formed on lower ends of

the intermediate members USa and 45'a closest to the lower members 4S5b

and 45'b.

Camming members USe and 45'e are formed in the edge portions of
upper members 45d and 45'd which project from the upper edge portions
of the intermediate members 45a and 45'a in such a direction that they

" mutually approach. As illustrated, the camming members 45e and 4S'e

~ include portions USf and 45'f (hereinafter referred to as 'portions to
be pressed') which project upwardly and outwardly from the upper
members 45d and 45'd so as to have an almost V-shape.

A rotating force in a direction such that the engaging members 47
mutually approach is applied to the levers U5 and 45' by resilient
spring force of the tension spring 49. While the levers U5 and 45' are
not pressed in the direction opposite to the direction of such a
rotating fbrée, as shown 1nIFigure 74, the pins 48 come into contact
with the lower edges of the holes liia, so that the levers 45 and 45'
are held at the locked position at which further rotation is prevented.
In this locked position, the engaging members U7 are located so as to
be partially inserted 1nbd the bore 25 of receptacle 23 and the two
portions USf and 45'f to Be pressed are relatively closely positioned.

&n unlocking button 50 comprises a button portion 50a; a radial
flange portion.sdb which projects radially from a lower edge portion of
the button poi'tl.on 50a; and a pressing portion 50c which projects
downwardly from a central portion of the underside of the button 50.
The pressing portion 50c has a substantially wedge shape at least when
viewed from the right or left direction.

A concave portion. or recess 12c and a through hole 12d are formed
in the wall 12 of the upper half 3 at a position in registry with the
levers 45 and 45'. The button 50 is positioned such that the button
portion 50a is inserted into the hole 12d so as to be slidable therein
in the vertical direction. The flange portion 50b is disposed within
the case 2 and prevents the button 50 from complete travel through the
hole 12d. A tip portion of a leaf spring member 51 having an almost
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Figure 6. It is sufficient that a high-level signal is supplied by the
mcroswitch 152 to the AND circuit 51b when the actuator 53 is not

pr essed. Figures 9A and 9B illustrate a third tablet 1B al so
enbodying principles of the invention. The tablet 1B differs from

the tablet 1 with respect only to the getecting means for detecting
whet her the pen 14 has been enclosed'iﬂ ‘the receptacle 23. The

detecting neans used in the tablet. 1b is suitable for a case where the pen
ti P 21 of t[feripankd snapeRhdseConed et pORI6H is"PiHa8vo tidP iower surface of

the wall 12 resiliently engages the flange portion 50b from the lower
position. Thus, in a state in which the button 50 is not pressed
downwardly, the button 50 is held at the position where the flange
portion 50b is pressed against an underside of the lower surface of the
wall 12, A portion of the button portion 50a then protrudes out into
the concave portion 12c.

When the upper half 3 and the lower half 4 are joined together,
two wedge-shaped oblique surfaces 50d of the pressing portion 50c of
the button 50 come into slight contact with or approach the portions
Usf and US'f of the levers 45 and 45°,

When the pen 1l is inserted into the bore 25 of the receptacle
23, the conical portion 20a first comes into contact with the engagihg
members 47 of the levers U5 and 45', and from this position, the pen 1§
moves while individually camming the engaging members u7 outwardly in
the front and rear directions. Thus, the levers U5 and 45* are rotated
against the rotating forces exerted by the tension spring 49 and the
engaging members 47 ride over the outer peripheral surface of the main
portion 20 of the pen 14. Then, when the engaging grooves 20b come
into registry with the engaging members 47, almost simultaneously with
the completion of the insertion of the pen 14 into the bore 25, the
outward camming forces on the levers 45 and 45' rotate into their
locked position. At that time, the engaging members 47 engage the
engaging grooves 20b. .

It can be appreciated that in the locked position, the pen 14 is
prevented from being pulled out of the receptacle 23. Therefore, in
this state, if the tablet 1 is disposed in any position, the pen 14 is
not permitted to be pulled ocut or dropped from the receptacle 23, so
that there is no fear that the pen 14 can drop out during transport of

-¢  the tablet 1.

On the other hand, to remove the pen 14, the unlocking button 50
is depressed. That is, the button 50 is pressed downwardly and the
pressing portion SQc_respectively cams the portions U5f and U45'f of the
levers 45 and -45' outwardiy in almost opposite front and rear
direciions. As shown in Figure TB, the levers U5 and 45' are moved to
unlocking positions at which the engaging members 47 are moved out of
the bore 25 of the receptacle 23 and out of engagement with the
engaging grooves 20b. Thus, the pen 14 can be removed from the
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12 is, the case where, for instance, an el ectronmagnetic coupling nmethod
is used as a nethod of inputting a hand witten signal via the liquid
crystal tablet panel 13. A coil block 55 conprising two coils 57 and
58 which are arranged on the inner peripheral surface of a cylindrical
bobbin 56 so as to be slightly spaced art fromeach other in the axial

direction. The coil block 55 is fitted into the end portion 25b of the bore
25 of the receptacle 23.

receptacle 23 by pulling out on the right edge portion of the pen 14 or
appropriate downward inclination of the tablet 1.

It is also possible to provide a construction in which a spring
is disposed within the pen tip portion of the bore 25, so that the
spring becomes compressed when the pen 1l is placed in the receptacle

 23. Then, when the locking mechanism 43 is released, the spring will
bias the pen 14 outwardly from the receptacle 23.
" Figures 8A and 8B illustrate a second tablet 14 embodying the
invention. | '

The tablet 1A differs from the tablet 1 with respect only to the
detecting means for detecting whether the pen 14 has been received in
the receptacle 23. Therefore, only the section of interest is
illustrated in the drawings. '

A microswitch 152 has a leaf-type actuator 53. The microswitch
152 is attached to a switch attaching member 54 secured to the lower
half 4. A hole 26c is formed at the position corresponding to the
tapering bore 25¢ of the bore 25 in the vertex portion of the
peripheral wall 26 of the receptacle 23. A tip portion 53a of the
actuator 53 of the microswitch 152 is located so as to project into the
bore 25 from the tapering bore 25¢ and through the hole 26c.

The actuator 53 is not pressed when the pen 14 is not received in
the receptacle 23, as shown. in Figure 8B, the conical portion 20a of
the pen 14 presses against the tip portion 53a of the actuator 53,
thereby actuating the microswitch 152. Consequently, different signals
are supplied by the microswitch 152 depending on whether or not the pen
14 is received in the receptacle 23. _

It can be appreciated that the microswitch 152 can be used in
place of the photo interrupter 31 in the warning circuit 39 shown in
Figure 6. It is sufficient that a high-level signal is supplied by the

- microswiteh 152 to the AND circuit 51b when the actuator 53 is not
-pressed. - |

Figures 9A and 9B illustrate a third tablet 1B also embodying
principles of the invention. '

The tablet 1B differs from the tablet 1 with respect only to the

detecting means for detecting whether the pen 14 has been enclosed in
the receptacle 23,

The detecting means used in the tablet 1b is sultable for a caée
where the pen tip 21 of the pen 14 comprises a permanent magnet, that
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The rirght-hand coil 57 is used to generate a magnetic field and the

| eft-hand coil 58 is used for detection purposes. A DC power source 59 is
connected to both ternminals of the nagnetic field generating coil 57. A
current detecting device 60 is coupled to the detecting coil 58. _

VWhile the pen 14 is not received in the receptacle 23, the magnetic flux.
generated by the nmagnetic field generd?lng coil 57 does not change, so that

no inductive el ectronotive force occurs in the detecting coil 58. Wien the
pen 14 is received intothe receptacle 2

he ed of t nt magnet
pen tip 21 igpfrefaRedherRy fRgHARRSS ) 81"6&?@35? rﬁgp tgggﬁﬁat t he
magneti c flused cds taheethod| of 7/inplittriggsa hahérafibten saanamdmtttheelut&idt ronotive

force is ge t ecting coil 58 that in turn is detected by the
current detggglngg?élgbcﬁésggq% Aaln it is sufficient that a

hi gh-1 evel signdl coid Blook|55cepmppising t"° coils 57 and 58 which are arranged
on the inner peripheral surface ‘of a cylindrical bobbin 56 so as to be
slightly spaced apart from each other in the axial direction. The coil
block 55 is fitted into the end portion 25b of the bore 25 of the
receptacle 23.

The right-hand coil 57 is-used to generate a magnetic field and
the left-hand coil 58 1s used for detection purposes. A DC power
source 59 is connected to both terminals of the magnetic field
generating cofl 57. A current detecting device 60 is coupled to the
detecting coil 58.

While the pen 14 is not received in the receptacle 23, the
magnetic flux generated by the magnetic t‘ielt_i generating coil 57 does
not change, so that no inductive electromotive force occurs in the
detecting coil 58. When the pen 14 is received into.the recépbacle 23,
the edge of the permanent magnet pen tip 21 approaches the magnetic
field generating coil 57, so that the n_lagnetic flux of the coil 57
changes. Therefore, an inductive electromotive force is generated in
the detecting coil 58 that in turn is detected by the current detecting
device 60. ' : ' ' '

Again, it is sufficient that a high-level signal is supplied to .
the AND circuit 41b in the warning circuit 39 when no inductive
electromotive force is generated in the detecting coil 58 and that a
low-level signal is supplied to the AND circuit lllb mben an 1ndgctive
electromotive force is generated in the detecting coil 58.

Therefore, when a user forgets to place the pen 14 into the
receptacle 23 following use, a warning is generated by the warning
means, thereby reminding the user to place the pen 14 into the
receptacle 23 so that the loss of the pen 14 can be effectively
prevented. Moreover, there is no need to tether the pen il to the case
2 by a cord, a chain or the llke,. so that the use of the pen 14 is not
impeded.

The detecting means and the uarning means shoun in the
embodiments have been shown as merely a few examples of devices that
can be employed.
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the AND circuit 41b in the warning circuit 39 when no-inductive

el ectronotive force is generated in the detecting coil 58, and that a
| ow l-evel signal is supplied to the AND circuit 41b when an inductive
el ectronotive force is generated in the detecting coil 58.

Therefore, when a user forgets to place the pen 14 into the: receptacle 23
followi ng use, a warning is generated by the warning neans, thereby

rem nding the user to place the pen 14 into the receptacle 23 so that the
| oss of the pen 14 can be effectively prevented. Moreover, there is no
need to tether the pen 14 to the case &£LAIMS3 cord, a chain or the like,

SO
that the use of the pen 14 is not irrpeded. The detecting neans
and the warning neans shown i ? emdiments ‘have been shown as
merely a few edanpl 88 (?Ile‘éfé‘W’c"es“beﬁ'i 1L aH efARN ofRegive hand written

information via an input pen (14), including a receptacle (23) for the
pen (14) and a detector (30) operative to detect the presence of the
pen (14) in the receptacle (23).

2. A tablet according to claim 1 further including a signal
generator (38) coupled to the detector (30) and operative to generate
' a signal when the pen (14) 1s not received within the receptacle (23).

3; A tablet according to claim 1 further including a power source

detector (U0) operative to detect provision of operating power to the
tablet- (1).

4, A tablet according to claim 2 wherein said signal generator (38)
is operative to signal absence of the pen (14) from its receptacle (23)
when operational power is not provided to the tablet (1.

5. A tablet according to claim 1 further including a cover (6) which
is movable between closed and opened positions and a switch (17)
operatively disposed to detect closure of said cover (6).

N\

6. A tablet according to claim 5 further including a signal
' generator (38) operative to generate a warning signal when the cover

(6) 1s in its closed position and the detector (30) does not detect the

presence of the pen (14) in the receptacle (23). -

1. An electronic tablet (1) comprising:
a housing (2);
"a combination display and input surface (13);

an untethered pen (i) usable to input hand written information via the
display and input surface (13);

a receptacle (23) disposed within the housing (2) within which is
releasably received the pen (14);

a pen detector (31, 32) operatively associated with the receptacle (23)
that detects the absence of the pen (14) in the receptacle (23);"

a power detector (40) operative to detect non-provision of operational

s ThiS e 4me ramiogs :
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power to the tablet (1); and

a warning signal generator (38) operatively coupled to the power
detector (HO).and pen detector (31, 32) that generates a warning signal
when non-provision of operating power to the tablet (1) and absence of
the pen (14) from the receptacle (23) are concurrently detected.

8. A tablet according to claim 7 wherein said housing (2) comprises
a substantially rectangular box at one face (12) of which is disposed
said display and input surface (13).

9: A tablet according to claim 8 further comprising a cover (6)
hingedly secured along one edge of said housing (2) and operative to
move between open and closed positions, said cover (6) overlying said
display and input surface (13) when in its closed position.

10. A tablet according to claim 9 further-comprieing a switch (17)
operatively disposed on said face (12) at which is disposed said
display and input surface (13) to detect closure of said cover (6) and
cut off provision of operating power to said tablet (1).

11. A tablet. according to claim 7 or claim 10 wherein the receptacle

(23) includes means (43) for releasably securing the pen (14) in the
receptacle (23).

12. &n electronlc tablet (1) comprising:

a substantially rectangular housing (2) with a top face (12);

an input/display surface (13) disposed at said top face (12);

a cover (6) attached to said housing (2) and operative to move between
open and closed positions, said cover (6) overlying said input/display
- surface (13) in its closed position;

h“an untethered pen (14) used to input hand written 1nformation via said
input/display surface (13); .

a receptacle (23) disposed in said housing (2) within which is received
said pen (14); and '

a detector (31, 32) associated with the receptacle (23) and operative
to detect the absence of the pen (14) from the receptacle (23).
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1. An . electronic tablet (1) which can receive hand witten
i nformation via an input pen (14), including a receptacle (23) for the pen
(14)- and a detector (30) operative to detect the presence of the pen (14)
in the receptacle (23). 2. A tablet according to claim 1 further
I ncluding a signal generator (38) couq%ed to the detector (30) and
operative to generate a signal when the pen (14) is not received within the
receptacle (23). 3. A tabl et according to claim1 further including a
power sourgg, defpeedimiet ((49) ccapfilsibg:ve to detect provision of operating power
to the tablaetpeé ﬂ‘l)_ used to input hand written information into the tablet (1);

a receptacle (23) within said tablet (1) within which is received said

pen (14); and .

means (31, 32) for detecting receipt of said pen (14) within said

receptacle (23).

14, A tablet according to claim 14 further comprising means (38) for
alerting the user of non-receipt of said pen (14) within said
- receptacle (23). '

15. A tablet (1) according to claim 14 further comprises means (43)
for releasably securing said pen (14) within said receptacle (23).

* C L M S * :
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4. A tablet according to claim2 wherein said signal generator (38) is
operative to signal absence of the pen (14) fromits receptacle (23) when
operational power is not provided to the tablet (1). 5. A tabl et
according to claim1 further including a cover (6) which is novabl e between
cl osed and opened positions and a swtch (é?) operatively disposed to
detect closure of said cover (6). 6. A tablet according to claimb5
further including a signal generator (38) operatlve to generate a warning
signal when the cover (6) is in its clopegraeesiti on and the detector (30)
does not detect the presence of the pen (14) in the receptacle (23).

< ELECTRONIC TABLETS

An electronic tablet (1) for receiving hand written input via an
input pen (14), including a receptacle (23) for the pen (14) and a
detector (31, 32) operative to detect the presence of the pen (14) in
the receptacle (23). Pret‘erablj, a warning signal generator (38) is
also provided to generate, at appropriate times, a warning signal
indicating absence of the pen (14) from the receptacle (23).

Figure 2

This is ths raplacement sheet

Date: e 3 MAR '997



7. "An el ectronic tablet (1) conprising: a housing (2); a conbination -

di splay and input surface (13); an untethered pen (14) usable to input hand

witten information via the display and input surfiace (13); a receptacle

(23) disposed within the housing (2) within which is rel easably received

the pen (14); a pen detector (31, 32) operatively associated with the

receptacle (23) that detects the abse{;:} of the pen (14) in the receptacle
1

(23); a power detector (40) operative
oper at i onal

det ect non-provision of

. Eoadis
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14 © power to the tablet (1); and a warning signal generator (38)
operatively coupled to the power detector (40) and pen detector (31, 32)
t hat. generates a warni ng signal when non-provision of operating power to

the tablet (1) and absence of the pen (14) fromthe receptacle (23) are
concurrently detect ed. _
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8. "A tabl et according to claim7 wherein said housing (2) conprises. a-
substantially rectangul ar box at one face (12) of which is disposed said
di splay and i nput surface (13). 9. A tablet accordi.ng to claim8
further conprising a cover (6) hingedly secured al ong one edge of said
housi ng (2) and operative to nove between open and cl osed positions, said
cover (6) overlying said display and input surface (13) when in its closed
posi tion. 10. A tablet according to claim9 further conprising a switch
(17) operatively disposed on said face (é@{lat whi ch i s disposed said
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displéy and i nput surface (13) to detect closure of said cover (6) and cut

of f provision of operating power to said tablet (1). 11. A tablet .
according to claim7 or claim10 wherein the receptacle (23) includes neans
(43) for releasably securing the pen (14) in the receptacle (23). 12. An

electronic tablet (1) conprising: a substantially rectangul ar housing (2)
with a top face (12); an input/display surface (13) disposed at said top
face (12); a cover (6) attached to saf gousing (2) and operative to nove
bet ween open and cl osed positions, sadldover (6) overlying said

I nput /di splay surface (13) in its closed position;

Fig. 4
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an untethered pen (14) used to input hand witten information via said
I nput/ di splay surface (13); a receptacle (23) disposed in said housing

(2) within which is received said pen (14); and a detector (31, 32)
associated with the receptacle (23) and operative

of the pen (14) fromthe receptacle (23).

A

to detect the absence

Fig. 5
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13. "Atablet (1) conprising: a pen (14) used to input hand witten
information into the tablet (1); a receptacle (23) within said tablet (1)
within which is received said pen (14); and neans (31, 32) for detecting
recei pt of said pen (14) within said receptacle (23). 14, A tabl et
according to claim 14 further conprising neans (38) for alerting the user
of non-receipt of said pen (14) within said receptacle (23). 15. A
tablet (1) according to claim 14 further conprises neans (43) for

rel easably securing said pen (14) within said receptacle (23).

6-11
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Fig. 7B
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