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These systems typically require highly spec1ahzed board structures which renders
them expensive and inconvenient.

25 An alternative approach is the use of airborne ultrasound signals. Examples of such
systems 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 implement. The position of the movable implement is

30 then derived by triangulation. The systems typically require an additional hard-wired or
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 required

~ 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
35  signal to noise ration (SNR) limitations. The volume of ultrasound used cannot be very
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PCSI(I US98/ 04379 SUMMARY OF THE INVENTION

The invention provides an electronic presentation 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 against the board. The
preferred system includes at least two receivers mounted relative to the board for receiving

- 35 air-borne signals. A processor responsive to outputs from said at least two receivers
calculates a current position of the transmitter, said processor being additionally responsive
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PCT/ US98/ 043’ HIG. 5A is a plot of the output of a contact switch activated by operational contact
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; ,

30 - HIG. 5C illustrates the corresponding recorded drawing implement operanon time
profile produced according to a first embodiment of a presentation board digitizer system,
constructed and operative according to the invexition; and

FIG. 6 is a side cross sectional view of an eraser transmitter unit, constructed and
operative according to the invention, for use with adi gitizer system.

35
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Figures 24 show a preferred embod1ment of a transmitter device, genera]ly
designated 40, constructed and operative according to the invention, for use with a drawing
implement 42 in a digitizer system. Transmitter device 40 may be used to advantage with a

35  wide range of digitizer systems including, but not limited to, the presentation board digitizer
systems described above. '
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'_ In operation, the eraser is pressed to the writing surface to erase marking thereon.
30 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 presence of the collar

operates the switch 185, thereby indicating that the marking implement is performing an

eraser function. 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,
35 including any of those techniques discussed above in connection with the prior art.
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- 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 depaiting from the spirit and scope of the
present invention. Accordingly, the invention should only be limited by the Claims included

~ below. - : C : .
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CLAIMS 1. Atra ] rruse wwth a systemfor digitizing
operative strokes oﬂfﬂ""ﬂﬂ“ﬂﬂﬂl“ﬂlﬂfng I npl ement, the drawi ng Lnpl enent
havi ng ‘awsne®ssassd an "opérati vl t1p,* the transnitter devi ce PEBRHHIPA4FIY:

a housi ng; a transmtter nounted relative to said housing; =
a mcroswitch that is responsive to‘ﬁgégﬁge exerted on the operative tip of
the draw ng i nplenent towards said ; electronic circuitry
responsive to said mcroswitch to affect operation of said transmtter,
wheérei nysai d ctroni ' j e k ibitigis g f Even

i me ingﬁfﬁﬁﬁﬁ ,sgﬁaﬁﬁzﬁ’ﬂg‘sﬁvg ﬁ“ﬁ; %%%Eﬁ{ﬁg gféﬁvsr%‘@kgsx %fed on
said ho drasing; implems Wi, 2 N aiySpgrauve op, .
The devigarmmitteridevide colipfisthgt sai d given tine interval is at |east about
hal f a second. 3. The device of Claim1, whereby said transmtter
transmts cofthO¥§B&sIy, and wherein said el ectronic circuitry is responsive
to said m cr atvinkmitter enountedgelativesiogaid hdusingsmi tted by said transmitter

while said m L] | nelj . o . ive tip of
the. dr ani ng TABIRMEIEH dtis SEGHE © B1iSe XA T Eogel A A 0, O,
for use dmwing implemeatitowardsaigd housingy t he position of a handheld draw ng
Lol ement , S qiadhR kGt ?ﬁﬁﬁ* t6'6a¥d Ricrswitdhitb tfeédperatiod o?%hsi&’per ative

tip, said transmtter device furf{her conprising: ) a substantially
cyl i ndr itansmitien, Yéherein said slestramic cﬁ%@WiOBﬁé&Sé%‘agﬁwweﬁhrw giyra pewi ng

i mpl eneffhtefial &ferisfidahicfosWiteh chiestodadicaret foite eférted ditsaidhR IR tbwardgxi mal to
sai d operative. tip. S5 . An eraser device for use with a presentation
board dﬁé‘f?‘?"‘f&fvestﬁ’s émdqawéngellngggpe Vi ce ‘conpri si ng: a handl e;

an eraser elenent having a substantially flat eraser surface; and a

n eraser navi ng 2 ! ser surf ace. .
oot | i R Ahcd G ERMCE whfcls PAT Ben e Iakfinf A aCleaft B hatr o

sai d er #689nde| enent assunes an orientation with said eraser surface
parallel to the presentation board surface substantially independent of the

orientatjon I ch sai andl e i s, hel . . .
3. alr'he\,\'f(levclce o apm , Whereby sagd transmitter transmits continuously, and

wherein said electronic clrcmtry is responsive to said microswitch to change a signal
20 transmitted by said transmitter while said microswitch indicates a force exerted on the
operative tip of the drawing implement towards said housing.

4. A transmitter device for use with a system for digitizing the position of a handheld
drawing implement, said drawing implement baving a central axis and an operative tip, said
25 transmitter device comprising:
a substantially cylindrical transmitter element positioned coaxially with the drawing
implement so as to circumscribe a part of the drawing implement proximal to said operative

tip.
30 5. An eraser device for use with a presentation board digitizer system, the eraser
device comprising:

a handle; _
an eraser element having a substantially flat eraser surface; and
a pivot joint connecting between said handle and said eraser element, said pivot joint
35 having two degrees of rotational freedom such that, in use, said eraser element assumes an
orientation with said eraser surface parallel to the presentation board surface substantially
independent of the orientation at which said handle is held.
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