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20 the board. As a result, no special mechanism is required to distinguish writing from
non-writing pen movements.
These systems typically require highly specialized board structures which renders
them expensive and inconvenient.
An alternative approach is the use of alrbome ultrasound signals. Examples of such
25 systemis are described in U.S. Patents Nos. 4,777,329 to Mallicoat, 4,814,552 to Stefik et
al,, 4,506,354 to Hansen and 1,758,691 to De Bruyne. These systems employ various
combinations of ultrasound transmitters and receivers arranged at two points fixed relative
to a board and on a movable writing impiemcnt The position of the movable implement is
then dcrivcd_ by triangulation. The systems typically require an additional hard-wired or
30 electromagnetic link between the movable implement and a base unit to provide timing
information for time-of-flight ultrasound calculations. An additional switch is also rcqulred
to identify when the movable element is in contact with the board.
These systems are typically limited to relatively small boards. This is because of
signal to noise ration (SNR) limitations. The volume of ultrasound used cannot be very
35 high without causing bothersome accompanying whistling noises. Additionally, in a
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25 position of a drawing implement on the board. It would also be advantageous to have a
- transmitter device for use with presentation board which can be used with a wide range of
conventional writing implements. '

SUMMARY OF THE INVENTION

- 30 The invention provides an electronic presentatibn board for use with presentation
boards of all sizes. The presentation board includes a digitizer system for digitizing
. operative strokes of a drawing implement carrying a transmitter agéin_st the board. The
~ preferred system includes at least two receivers mounted relative to the board for receiving
air-borne signals. A processor responsive to outputs from said at least two receivers
35 calculates a current position of the transmitter, said processor being-addiﬁonally responsive
to identify contact between the drawing implement and the board, thereby identifying

operative strokes of the drawing implement.
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4'1k a schematic perspective view of a prefcrred structure for attachment of a
retaining member to a housing for use in the transmitter device of Figure 2;
FIG. 5A is a plot of the output of a contact switch activated by operational contact
25 between a drawing implement and a presentation board as a function of time;
FIG. 5B illustrates the recorded drawing implement operation time profile produced
by prior art systems corresponding to the contact profile of Figure 3A; -
FIG. 5C illustrates the corresponding recorded drawing implement operation time
profile produced according to a first embodiment of a presentation board digitizer system,
30 constructed and operative according to the invention; and
FIG. 6 is a side cross sectional view of an eraser transm_itter'-unit, constructed and
operative according to the invention, for use with a digitizer system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
35 ' The invention provides a presentation ‘board digitizer system for use with
| presentatlon boards of all sizes and which may be used with replaceable convcnuonal pen
elements.
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recei ver asegion| denoted6Canfhusg optimal precision and relxabxhty is achieved by denvmg the
position of the movable element from the outputs of receiver assemblies 14 and 16 when
the movable element is in region A, and frc_:m the outputs of receiver assemblies 16 and 18
25 when the movable element is in region C. It should be appreciated that other position
detection schemes may be used in connecuon with practice of the herein disclosed
invention. ' _
Figures 2-4 show a preferred embodiment of a transmitter device, generally
designated 40, constructed and operative according to the invention, for use with a drawing
30 implement 42 in a digitizer system. Transmitter device 40 may be used to advantage with a
wide range of digitizer systems including, but not limited to, the presentation board digitizer
systems described above. ' | |
Generally speaking, transmitter device 40 includes a housing 44 having a
substantially cylindrical opening 46 which terminates at its lower end in an annular wedge
35 surface 48 having a central box 50. Drawing implement 42 is received within opening 46
with its operative tip 52 extending through bore 50.
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FIG. 5A is a plot of the output of a contact switch activated by operational contact

25 between a drawing implement and a presentation board as a function of time. FIG. 5A

shows a drawing stroke period 100 for a continuous line segment, as well as individual

stroke periods 102 for a dashed line. FIG. 5B illustrates the recorded drawing implement

operation time profile produced by prior art systems corresponding to the contact pi'oﬁle of

| Figure 3A. It can be seen that for the continuous line segment (périod 100), the effects of

30 signal loss (shown by the dashed line) are not sufficient to interfere with tracking of the

line. Thus, there is a small signal loss at the beginning of the period, but the majority of the

~ stroke is recorded well. However, ‘during .period 102 the system response time is

.. comparable to the length of the pcn strokes. As a result, the dashed line is almost
completely lost. '

35 The preferred embodiment of the invention solves the foregomg problem by

maintaining synchronization between the transmitter device 40 and the receiver system for a

given period of time after the end of each pen stroke. ‘This may be achieved, for example,
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response. | m?tg{z %E'a?sley the digitized image frequently shows a much greater erased area than has
25 actually been cleared from the presentation board itself. To solve this problem, the -
~ invention provides an eraser that is constructed such that the eraser surface is self-orienting
to lie parall-el'to the presentation board surface. This ensures that the contact area of the
eraser element is always precisely defined. - '
. The implement shown on Fig. 6 may be used for several purposcs Thus, the
30 implement includes a sleeve 182 that comprises a handle, and an eraser 188, which has a
substantially flat, eraser surface 191. The eraser surface is preferably circular. The handle
- and eraser may be connected by a pivot joint 212, which may be a ball and socket having
- two degrees of rotational freedom. The pivot joint ensures that the eraser assumes an
orientation with the eraser surface 191 parallel to the presentation board surface
35 substantially independent of the orientation of the handle. Connection of the handle to the
pivot joint is through a spring assembly 213. The implement aiso includes a transmitter
similar to the transmitter 40 discussed above. A pressure sensing microswitch 190 is
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when the titheglunges pen is placed to the witing

_ In operation, the erascr is pressed to the writing surface to erase marking thereon.
- 25 This action pushes the plunger into the collar, thereby activating the switch 190, and
thereby indicating contact of the eraser with the writing surface. The'prcsence of the collar
operates the switch 185, théreby indicating that the marking implement is performing an
eraser funcﬁon; With regard to the actual determination of the position of the marking
implement, the invention is readily adapted for use with any modern locating technique,

- 30 including any of those techniques discussed above in connection with the prior art.
Although the invention is described herein with reference' to the preferred

. embodiment, one skilled in the art will readily appreciate that other applications may be

. substituted for those set forth herein without departing from the spirit and scope of the

present invention. Accordingly, the invention should only be limited by the Claims included
35 below. '
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3. The device of Claim 2, further comprising: |
' a transmitter mounted relative to said housing proximal to said central bore.

4. The device of Claim 3, wherein said housing further includes:

a microswitch actuated by changes in pressure exerted on said annular wedge
surface so as to be responsive to a force exerted on the opcratxvc tip of the drawing
unplement towards said housing; and

30 electronic circuitry responsive to sald microswitch to affect operation of said
transmitter at least when said microswitch indicates a force exerted on the operative tip of
. the drawing implement towards said housing.

5. | The device of Claim 4, wherein said transmitter is a transducér.
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a housi ng havi ng awﬂwmwulumul‘l ndrical opening terminating at a first
end i.n anyydyHssds MWLM a central bore, said hpepyBesgageei Vi ng
a portion of the body of the 'drawi ng i npl ement wWth its operative tip
extending fromsaid central bore, said annul ar wedge surface providing an

abutting urfage again | ¢h ol wi ng i nplenment may be tightly
secured; -afd a ﬁnggﬂﬁ?8%?@&%§a%ﬁggf§ﬁgﬂ§§@%nd end of said opening tq
securely retai n elementschf anielegrompgratic communicationlink, isaid slemenisReRHASeFaed
preci se posi.ki QN . 1k ition of the said drawing inplenent's tip,
sai d retaiH@ﬁ'éﬁgﬁg%gQ?g§%?Fﬁ§§elenent for biasing said draw ng inpl enent
‘towards said annul ar wedge surface, said spring elenment holding in place
said drawi ng i npl enent .regardl ess of variation in said drawing inplenment's
shape, dianeter, or length or in the shape or dianeter of said draw ng

i mpl ement"s collar. 2. The device of- claim1, further conprising: a
transmtter nounted relative to said housing proxinmal to said central bore.
3. The device of claim2, wherein said housing further includes: a

m croswitch actuated by changes in pressure exerted on said annul ar wedge
surface so as to be responsive to a force exerted on the operative tip of
the drawi ng i nplenent towards said housing; and electronic circuitry
responsive to said mcroswitch to affect operation of said transmtter at

| east when said mcroswitch indicates a force exerted on the operative tip
of the drawing inplenment towards said housing. 8 4. The devi ce of
claim3, wherein said transmitter is a transducer. 5. The device of claim
4, further conprising: elenents of an el ectromagnetic communications |ink,
sai d el enents being associated with said electronic circuitry. 9
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