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2116007 TOUCH SENSI Tl VE DEVICE This invention relates to a touch sen5|t|ve
devi'ce, and nore particularly to such a device.for 5 use with a . s
synchroni zed |i ght source, such as a cathodeg ray tube (CRT), for 4
automatically identifying the location of a "t ouched portion of. the deV|ce o~

sensitive devices are generally known. One such devic fﬁﬁ I{}' gi d,
trg Rarent menber 10 overlying the raster of a scanning ta% 53

Li ght fromthe raster normally passes through the nenber to a _(
. When a portion of the menmber is touched, however, light is

Wardly reflected into and along the nenber to a Iight det ector. Because
15 the dlsplayed i mage is-witten by a scanning process, the tine of
~occurrence of the light detection durihg each scanning cycle identifies the
exact position of the witing nmeans, hence the |ocation of the touch on the
di splay device raster. In a variation from 20 such arrangenent, a flexible
menber is used overlying the transparent nmenber to increase the anount of
light reflected into the nenber. A problemw th such known devi ces,

however, is that owing to the relatively.small anount of |ight 25 reflected
In response to the touch, only a weak signal reaches the |'ight detector, v
t hereby making difficult proper. recohnifion of the light signal. 28

According to the present invention there-is provided a touch sensitive

device for use in - 2- _conjunction w i gnal source, said device N
conpri sing spaced apart that signals are introduced
bet ween sai d surfacerisoimeéention relates to a touch sensitive

device, and more particularly to such a device for

5 use with a synchronized light source, such as a
cathode ray tube (CRT), for automatically identifying
the location of a touched portion of the device.

Touch sensitive devices are generally known.

One such device uses a rigid, transparent member

10 overlying the raster of a scanning type display device.
Light from the raster normally passes through the
member to a viewer, When a portion of the member is
touched, however, light is backwardly reflected into
and'along the member to a.light detector. Because

15 the displayed-image.is written by a scanning process,
the time of occurrence of the light detection during
each scanning cycle identifies the exact position of
the writing means; hence the location of the touch
on the display device raster. In a variation from

20 such arrangement, a flexible member is used overlying
the transparént member to increase the amount of
light reflected into the member.

A problem with such known dev1ces, however, is

that owing to the relatlvely small amount of light

o5 reflected in response to the touch, only a weak signal
reaches'the-light detector, thereby making difficult
proper recognition of the light signal.

28 According to the present invention there is

provided a touch sensitive device for use in




to becone entrapped within said device by total 5 internal refleg
said surfaces as a result of a defornmation of one of said surface
device relative to the other of .said surfaces,.-as a result of sald

surface being touched, and signal utilization neans adapted to p
%ﬁstlnctlve out put when sai d signal2s are so i ntroduced between said

surfaces. An eXRNAIR RIDUHPY sdenb oUYER! | QA1 hlyfiow D descr bed.”

ref erence belng na e acco
FIG 1 shows a"(ﬁ’!l’ %weldaua@aw auréaeﬁsSensange@ mnc'ehatn

accordance wit hiﬂéiﬁlﬁf wtmma%banbe%ﬂéeﬁl @idz?ﬁPﬁ?f’%ﬁgﬁ% Z&Q;ﬁgatz 6 c

ent ati.ons arra ge
[ggLﬁZd condltlong g% r@@?fﬁ ngaghﬁﬁﬁdlﬂ°?}€9l Yatetrth sensitive
device is §howdnhennai\neﬁﬁeatdanhbdsuee; saba $aRfac@®d a$ ahi ch i mages are
di spl ayed (i1 i of @300k kw4 AR onb! BE 3478 bgrSlod gy SCTeen of

the tube by an el ectron 25 reen 1s overltard mnth a soft,
or conpliant, Sadfsgevise wedpiiveotpathagother:efitsaid surfatesy surfaces

%hr ough whi ch ldsglat resamtt be . Bh@&ﬁgﬁéeﬁﬁﬁfécéc?éfﬂg n’@aumé&t ﬁ&pggeﬂe Tber
et ween the reen menber s, a:trans spacer

e.g. a mesh g?gi?% i tﬁagfaagPPnFﬁﬁnﬂnangtﬁgp 3oP %Xﬁékﬂ?the nenber 10

' and the scA8en ddstinetdRe. oWltpuitnwbenosaidf shgnabs afe nworber 10 is gr eat er

(han that of  aitgtrBakdelSpdtwblf BETRCGuiPagyd, the mesh 31 are provided
her ei nafter. Whe finger or er device is placed agai nst

devi ce 10 at the p05|ﬁPoﬁxggpéﬁfgdePE°§1me¥ﬁe°ﬁuh%%r1QV94$#QK3WiBl t he
outer surface abwnbebdestPivefor rerefentd béDmd mede®NBs fHepped within it.

Thi s trapped lhggkmpanying drawings, in which:
' 15 FI1G. 1 shows a CRT screen overlaid by a touch
-sensitive device in accordance with the present

invention; and
FIGS. 2 and 3 are schematic representations
showing the arrangement of FIG. 1 in untouched and
20 touched conditions, respectively.
~ As shown in FIG 1, a touch sensitive device is
shown in use with a cathode ray tube (CRT) 20 on which
images are displayed (in known fashion) by a line-by-
line scanning of the screen of the tube by an electron
25 beam., The CRT screen is overlaid with a soft, or -
compliant, transparent member 10 having substantially
.parallel surfaces through which light from the |

< phosphorescent screen may pass., Disposed between the
. CRT screen and the member 10 is a transparent spacer
= 30 member, e.g. a mesh 31,:the mesh 31 defining an air

gap 30 between the member 10 and the screen of the
CRT. The index of refraction of member 10 is greater
than that of air., Details of the member 10 and the
mesh 31 are provided hereinafter.

35 When a finger or other device is placed againét
device 10 at the position selected (e.g., the number 6

~in FiG. 1), the outer surface of member 10 deforms ,
38 and light becomes trapped within it. This trapped light



- 3 - travels .to the edge of'the menber 10 and is detected by phot odi odes
greby providing an output signal useable for determ ning the pasitiion
) ¢ touch. The actual determ nation .of the touch positionis 5
acconptidlred by deternining the position of the electron beamat-the tine o
of thg gwyput signal. Means for doing ghis are known, e.g., see U S "Patent
No. 4,€0%, 071. Many.differ nown,t ypes of. sig tect n, be used,

some not even 6ﬁ?§¥&§l +9 ¥ ¢ eéﬁﬁngztéﬁe BB, f& S)g o‘g?é?(fﬁa & whet her-\,u_
or not |ight hay bhemoﬂnappeleIuthengbyoprfidingthe @RIpwt extgmal beam 13

I's shown inpingkagy9a ¢he fié@@i’mfﬂiﬁgcﬁhg‘c?mﬁ%%f Nehé Ohdydppys 21 from.

t he phosphorescent surface - passin air_gap 0 defi ned by
the mesh 31 and@hpngtnfd BSFSFFEFaI:h?FaE%stEﬁ &WH"HSP%W%E‘M)&S 10 and out

into air. Kbstagkomp@ikhght hyaastamlhm@smétp@lsmttmrairtﬂwrd t he user.
Because the i ndex racti ea er.th t of the 20

1
air on either §ﬁ88gfﬂgr§8?? ggnEBngeﬂﬁ g¥er%§ s*%ﬂ? tt ik each
tinme the |ightfpaygonegchhaSSareakEOUoundasy. $bﬂeVe$, PatenbfNahe rays are

traveling in a,d C n.n Y C r o that it
t akes many reflég??ébvg orﬁ§hg ?gg:gggH%dyégg%h9¥%€§d2fé%tor§§101 and nost L)
b

of the refl ect 88tBFEATS| Sapoke u eS9me; PRk eYen (MREsIRAkI Bt ed by the
phot odi odgs 10&ohfete8fonsembAbeRi 30| nter aatéymbnatwios tiler i @tnot he si gnal

is relatively . F ger is shown touching upper 30 surface *
14 of nenber 13§gh+h# gg%ﬁ tgspéﬁﬂ causes a deformation in the outer -

surface, which change?urnéngeﬁﬁeFIQ 02, t hke| GRBrekee tromrkean kerk®r 10 by
creating an i nygbdhY inPinkRHgSOh’ 866 PRoniNédrfaédi 88 CRT 20 with
light rays 21 from the phosphorescent surface passing
15 through the air gap 30 defined by the mesh 31 and
into the parallel surfaces 14 and 15 of member 10 and
out into air. Most of the light rays are transmittead

.

outward toward the user. Because the index of
refraction of member 10 is greater than that of the
20 air on either side thereof, some of the light rays
are reflected back each time the light rays reach a
surface boundary. However, most of the rays are
traveling in a direction nearly perpendl_ular to the
surface so that it takes many reflections for the rays
25 to reach the detectors 101 and most of the reflected
light is lost. While a signal is thus generated
by the photodiodes 101 in response to this internally

scattered light the signal is relatively weak. v
In FIG: 3, a finger is shown touching upper
30 surface 14 of member 10, This touch, as shown, causes b

a deformation in the outer surface, which changes the

geometry of the inner structure of member 10 by

creating an inwardly curving surface 32, This curving

surface then serves to both scatter and back reflect
35 the light incident thereon. Mesh 31 prevents contact

between member 10 and the CRT thus malntalning the

air gap therebetween, whereby the backwardly directed
38 1light rays tend not to re-enter the CRT.
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surface then serves to both scatter and back refléct‘35 the ligh
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Mesh 81 prevents cont act ‘between nenber 10 and the CRT,
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Fi ght reflectl#bﬁ¥6;§76épendent to 25 sone extent upon t he wetness of
the user"s finger andpHpoReihC3fi £Z& ég{i 'éﬂ%yga Ar e fodreRadfi oI St ure
t her eby deposited on tHg t%uch%d surfrace J%V ébnplla t ne#ger 10 of

this inventionof the device and can be omitted. However, as
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described, it is effective to reduce loss of the
backwardly directed light, hence is preferably used
to increase the amount of light frapped in response
.to the touch, |

The improvement provided by the invention is as
follows, With the rigid plate of the prior art, the
amount of backwardly directed iight is dependent
upon the size of the touched spot and the light
reflectivity of the touching object, e.g., the user's
finger. Both of these factors are quite variable,
For example, the light reflectivity is dependent, to
some extent, upon the wetness of the user's finger
and upon the size and thickness of the film of
moisture thereby deposited on the touched surface.

With the compliant member 10 of this invention,
the curved surracé 32 resulting from the touch provides
a much larger reflecting surface, as compared to that
provided in the rigid plate system, and the curvature
of the surface 32 greatly increases the amount of
light backwardly directed into and along the member 10,
Taken together, these'iactors greatly increase the
amount of light trapped by'the member 10 in response
to a touch., i

The compliant member 10 can be of any soft,
easily deformed, light transparent and light

anount
by the
20
e
t he
t he
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t he curved surface 32 resulting fromthe touch provides 30 “a rnuch | ar ger

g surface, as conpared to that provided in the rigid plate systam

S vat ure of .the surface 32 greatly increases the anount of |ight hd
WR jV directed into and al ong the nenber 10. Taken togethes, these .

factors€greatly increase the 35 anound of Jight trapped by the menber 10 o’

in response tog ?a*?ﬁﬁbt1 EemEQSPihﬁnte”F €4 ﬁﬁoﬁﬂntﬂérﬂﬁ faytgeft, 38
easily deforned transparent. and - transn1tt|n

material, e.g. maﬁ?kﬁ%&m‘?ﬁ%r ph KRoYR ﬁﬁ?%??ﬁ? EﬁEﬁt8§°§vkﬁ6mHh§gP[cone N
elastonFr, ofhﬂheﬁb ahere hagge #argetyarlxhgegémpmgafplsdeﬁgzasmetable | :
material 1s the ne _elasto e " ar " resin an
sold by the Ebﬂ?ﬁﬁ?%?ﬁg Lﬁlﬁf gfgfg‘éTg? ﬁngrlgfsxﬁgatedrefractlve i ndex
of around i 5 ¥8ylgandbk84Br nesincandnsaldubyethef Downtornipki 6ot
Condition. 15 Gop WAYLRD Arhys WELELLAR' HRE°F. £oRPaELEVER R Obs 20 and

| ess. The 10 ness isS not critica thlcknesses
bet ween 3 and ®rewngécl ng apfiean be forpukated in pecavite §aftety of known

trgnSParert SC&E@”cSﬁpPi&ﬁhl%bﬁ&iﬂﬁbﬁ;lélg gfhébanYQedkﬂeﬂéréﬁr ?se IP .

moshes are decheTBEEEs nlSRRrtehcParerl of CHONBRALE885  r ofPbet ko, I nc.,

El nsf ord,10lew Yhi&knésS. éf ﬂbeebembsnlyolmsgnoneehlbpealng th1ukndsses

provide Ilght ﬁé@péggrsn&¥dbgngmpﬁg{§§aP*§%cglbIack color is used 20 to . *#
as

| mprove the inmage cont reducin reflection caused by any
ambi ent 1ighting. Al sBheimeshe3ljegar beuptea vanieRy of kpoeWnar device, the

transparent screen or cloth-like materials of the

e~

]

type known for use in industrial screening and tilter1ng
15 applications. Examples of suitable meshes are
' described in the General Catalog No. 2000 from
Tetko, Inc., Elmsford New York, U.S.A. A relatively
large mesh open1ng is used, to prov1de lxght
transparency, and preferably, a black color is used
20 to improve the image contrast by reducing light
reflection caused by any ambient lighting. Also, if
the light source is a.CRT or similar device, the
mesh 31 is preferably electricaliy conducting to
provide electrostatic shielding of the face plate of
25 the CRT. Such electrical conductivity can be provided
by the use of metallic fibers in the mesh 31 or the
use of an electrically conductive_coating thereon,
Etched metallic films can_also:be used for the mesh
31. '

30 An exemplary mesh has the following
charaqteristics: material-carbonized nylon thread;
thread diameter - 53 microns; mesh weight - 22,4 grams
per square yard; ﬁeave pattérn-square;'mesh count -~
145 mesh; nominal opening - 130 microns; percent:

35 open area - 49%. | |
Though, in this embodiment of the invention,
) arrows have  been- shown on. 11ght rays to ind1cate a.
38 particular direction of propagation, light paths are
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mesh 31 is preferably electri.cally conducting to provide el ect
shi el™ing:- of the face plate of 25. the CRT.. Such electrical
can be provided by the use of nmetallic fibers-in the nesh 31 0 e’ use
-, an electrically conductive coating thereon. Etched nmetallic films can al so
~Ye used for the nmesh 31. 30 - A® exenpl ary mesh has the follow ng
characteri sti colwdps efd virsiaiieniatkd thrsoa duagads theeadvieanmeter - 53

i grons; nesh ight, -. 22,4 .9dra per uare yard; weave_ patiern-square;
%h count - 1%%’5‘?%'1 ﬁbﬁﬁ%eﬂ%nog’%nicr?é’s&q??(}eﬁi %F’oﬁg\,ﬁﬁ‘éﬂgn%ﬁﬁ5 open area
- 49% Though,sc¢anndd Aianiadi meneest witd inseanned, photodeteaterbeen shown

on light rays gf}gfghcale a. 38 particul-ardirection of propagation, |ight
pat hs are - b- almgéé reversi ble, and thus a dual of the device described

here can b constructld ¥ Yehedndgrstood: Ihadq2dithpreh 18 E88 with a
scanned phot ocqiwedidert Iddscrtibed the silghals Useldehdwdebeénod t hat

al t hough in the odi t descrj bed i us have_be | i ght
si gnal s, t-heyqerﬁsée/h aﬁdieﬁrﬁﬁaasl’ve%fﬂbén% ctggg’fersrggﬁqgrglhégb% 81‘%? ?EE)}N c so long
as they obey tor mgy diec #legtaroniens9 dovgr rsedheyt obey thearse, is to 10

*be under st ood P dd10Shetionlenh idesReveal. May,f bRdcBRPY¥e 2PPs1 411 Ons and
nDdlflcahgfns of th%Eprlnc pl.es descglbiq ind I, € |g envi saged_that the
gouch ser tl\}keg_ﬂ\ﬂ ee rﬂ'@é‘d% bEkidled 18 Lhecpnt payqkinde for
mating Wi th ameny sppldca®ioms andmmpdi€itationsnofacherpdinsipleart of the
ORT i npl osion gl lihdd 35d 1 V130 enVi s34 €nBE BRECLohPR! sOESALEFe L NE
device described may be built as a separate device -
for mating with an existing CRT or it may be
15 manufactﬁred as a part of the CRT implosion shield
1tse1f. Also, it should be noted that because the
amount of'déformation of the top surface is a
function of the_préssure applied, and since the larger
the deformation, the greater will be the amount of
20 1light trapped, it is possible to construct a device
which detects the applied force, or which uses this
force to select, for example, colors or hues,
in a graphical environmént.

25
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38



anmount .of _deformation of the top surface is a function of the pressure
appl i ed, d since the larger the deformation, the greater w e

anount A light trapped, it.is possible to con devrce whi ch
det ect R “pplied force, or which uses tprs forcel”ﬂ!ﬁkﬁﬁ exanple LJ
dfes, in-a graphical environnent: 25 30 3 A

colors
t ouch, sftive device for use in conjunggiggswith a srgnal source said

devi ce conpri sing spaced apart surfaces arranged such that signals are 5 <«
i ntroduced between saild s8rtaueh senaitivebdeviee efor appedimi thin said '

device by tot ahohﬁhﬁ&ﬂ%nrﬁitﬁca'Qi‘gﬁé‘ldséﬁ'i-éé‘ceéafé det £88 donfir B5in
deformation of one Qf said surfaces of said device relatjive to'the of%er of

sai d surfaces SB2§efe2BRTtoPULipgednRTErsed SHEh ntrah $IBRMRI 2%6hd si gnal
utilizationsneansredape@dbbtowpenvedid asdtrticest socad®uiPpieodtdn said signals

are so introdugeg DeLugen satd SHiA2E0 of o\ SEVLEePPClR RIS ™ T

wherein a porti ass ro sal d sur aces
A devi ce as cl %nséﬁ-di ﬁvlfa%%r% nasm@llstrrqiﬁc%sd%\f@mfarﬂﬁ aidey

parallel to eagh Q&ESVsﬁff&&eéOoﬁaéglé0&&@1@@dré¢§¥f¥é‘éé“%ﬁé"&%hé%fgr(ﬁ
sai d deforned surface forns a convex furf ce with res ect to sai d signals. .

20 4. SaideVFHELagesS RS Aebeth En? Pt P YThane fRainer
conpri si ngléeabsuthedgoandi sdghal dbilpestiomwmednsadhstghalo garosidiesai d

P surfaces of Sahddg§¥iﬁgtY%ehoutput when sald signals are so 1ntroduced
between said surfaces.
2. A device as claimed in claim 1, whereln a
portlon of said s1gnals pass through said surfaces.
15 3. A device as claimed in claim 1, wherein
said surfaces are substantially parallel to each other:
prior to said touch and wherein the inner side of said
deformed surface forms a convex surface with respect to
said signals. |
20 . 4, A device as claimed in any preceding claim,
further comprlslng means for coordinating the position
- of said s1gnal across said surfaces of said device w1th
said distinctive output to determine the exact position-
on said surface of said touch.
25 5. A device as claimed in any preceding claim,
wherein said signal source is a cathode ray tube and
wherein said signals which are introduced into said

[ 7

device are-light.signals from said cathode ray tube. .
-6. A device as claimed in claim 5, wherein
30 spacer means is provided: positioned between said.deviee
and said cathode ray tube. to ensure the presence of an’
air gap even when said surface is touched.
7. A device as claimed in claim 6, wherein the
spacer means comprises a transparent mesh.
35 8._ A device as claimed in claiﬁ 6 or claim 7;
wherein the spacer means is electrically conductive.
9. A device as claimed in any of claims. 5 to 8,
38 wherein said signal utilisation means includes at least



wherein said signal source is a cathode ray t “ EEJ d b
. Whi ch are‘l ntroduced.into said device are Ilg t“l“m Mmmnum id 6
Yay tube.. 6. A device as clainmed in ¢lgim5, wherei h 3b shacer nmeans is

L4
AY

sai d distinctive output to deternine the exast—pesttiomom said surface

gai d touch. 25 5. A device as clained in any preceding cl 3

ETTRSC
provided positioned between said devi cé and sai d cat hode ray tube to
|nstre the pp@%émafet deteqting digder. even when said surface is touched. 7. A

‘device as clai rredmn Alﬁaueh&.enwﬁrvel devibe ﬁB@@ﬁi’h&Tﬂg”Ss TRFBIrIbRESre
t ranspar ent vi ce as claim6 or claim7,

n
wherein t he Pe‘fn‘é'é% "F?'@"&%tﬁ"l g’éﬁ |a<7‘c?f'l9ﬁawd‘(9| ggam 595’ A device as
clainmed in any of claimse 5 to 8 38 wherein said signal utilisation nmeans
i ncl udes gt | east one Light detecting diode. 10 A tquch sensitive
devi ce substantially as hereinbefore described with reference to the
acconpanyi ng drawings. 5 10 15 20 25 30 35°
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