2 16449 6 MEMBRANE KEY AND KEYBOARD 5 " FIELD OF

I |ON This invention relates to a menbrare key and keybo%dj@é%(%@ﬂ?ﬂ
keybbar ds

ART/Z#0\ Menbr ane keys and keyboards are known bet such keys a

ha t had satisfactory tactile performance nor have known keyboards been
suitable for back illum nation through the keys thenselves. 15 BRI EF

DESCRI PTION OF THE | NVENTION MEMBRANE KEY ANDhREYBOXRDti on seeks to
provide, at least in a preferred enbodi nent, a nenbrane key and keyboard in
whi ch 20 the above nentioned di sadvantages_ of known keys are mtigated. In
accordance with the invention ther & GELDh Qi HVERTHNbr ane key suitable for ¢
through illumnation conprising, a 25 first |ayer having a |ight

 oxibl o 1 ayer spacohLpr SnveRste SR Lo o mERREERL) il SPA Relibans,

portion provided with a second electrical contact which faces the contact
on the first layer and which carries gacsgdENd Agfnsm ssive graphic

i nscription and an outer flexible |layer carrying the sane graphic

i nscriptioh, the graphic-inscriptions on the second and outer |ayers being
substantial | y al i gnMembraheokeysnainde keysbaxrdd d1@tkhoght bpessuet Heyaigh

the key prod ' ' IO Lc inscription_as.a whole.
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g BRIEF DESCRIPTION OF THE INVENTION (

This invention seeks to provide, at least in a
preferred embodiment, a membrane key and keyboard in which
20 the above mentioned disadvantages of known keys are
mitigated.

In accordance with the invention there is provided a

membrane key suitable for through illumination comprising, a

25 first layer having a light transmissive portion provided
with an electrical contact; a second and flexible layer
spaced'from the first layer and having a light transmissive
portion provided with a second electrical contact which
faces the contact on the first layer and which carries a

30 1light transmissive graphic inscription and an outer flexible
layer carrying the same graphic inscriptibn, the graphic
inscriptions on the second and outer layers being
substantially aligned with one another and such that light
passing through the key produces the illumination of the

35 graphic inscription as a whole.



menbr ane key in accordance with the present invention, Figure 2 is an

el ectrical schematic diagramof a 10 nenbrane keyboard formed fromthe o .
keys of Figure 1, and Figure 3 shows a nenhrgne keyboard i n accordance WI

the invention as viewed by a user. DETAILED DESCRI PTI ON OF THE | NVENTI ON
Referring nowto Figure 1 the illustrated nmenbrane key conprises a thin

i ght transm ssive foil 1 typi BRIEy pESZRIPFIONWOFCDRANINGSconductive
contact printed in opague conductive ink on its upper surface as viewed in
the 20 drawi ng. The conductive ink forns a zebra | aced patterni.e. is
crossjhat ch2d to facAni exesplryyt embodimenti of. the dinyvemtlicone widybrawl ke

conductive pataesarmatear ﬁ%ﬁ%&%ei@%ea%@ %ﬁbumw%q%u% S| ;ts to.form
a matrix arrangenent
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front of each nenbnaheake‘gt th abeokdahcé wikhf thieh@resiepits transm ssi ve

and has an ol etVRELER, FibHEEE B8 BE C1SRIAAL s RERALIES it Rhl G, &
layer i. ABOwimembhianeokeybrardygerned: fizowl sber keyls ofnFiguner dyi dmsﬂ on
the layer 4 is print ?ﬂgheezsbgﬁobécsdmafnb%hﬁ e grt g?”q”ﬁ(tg'y"bog“%“‘%%th

i'nterconnects contacts”in several keys formng p
The centre ar c8P®f 1PKENELRRAR BﬁeWﬁé PXy 8 users free of conductive ink in
an area directly underneath a graphic inscription which'is to be presented

exact shape of the. cont our SEBREERR' PRsERTBRTON B THE nEMERE. " 0 5 1o

5 avoid |¥er registration problens. Light passing through the thin |ayer

1 ng through the  peferring now to Figure 1 the illustrated membrane key
‘comprises a thin light transmissive foil 1 typically
polyester, which has a conductive contact printed in opaque
conductive ink on its upper surface as viewed in the

20 drawing. The conductive ink forms a zebra laced pattern
i.e. is cross-hatched to facilitate light transmission. 1In
a complete keyboard a conductive pattern interconnects rows
and columns of such contacts to form a matrix arrangement of
individual keys.

25 Overlylng the foil 1 is a spacer layer 2, typically of
polyester, which has a punched hole 3 in front of each
contact area of the foil 1. A further light transmissive
contact layer 4, typically formed of poly carbonate,

o’ overlays the spacer 2 and has an electrical contact printed

30 on its surface which faces the layer 1. '

‘As with the contact layer 1, the electrical contact
provided on the layer 4 is printed in zebra laced artwork
and a conductive pattern interconnects contacts in several

- keys forming part of a keyboard.

35 ' The centre area of the contact on the layer 4 is free
of conductive ink in an area directly underneath a graphic
inscription which is to be presented on the key to a user,



spacer |ayer 2, passes through the contact area on the |ayer 4 without
I ng shade on the front |ayer of the key. On the surface of the |ayer -4
Qg%ggsite to that which 10- carries the el &trical contact, is printed in
t sanme conductive ink an opaque shield cover, which is also free of ink
under the graphic inscription and in the exact shape of " but slightly Iarger

than the i n§Bei preanwhdshods free ofe ink deing dp itheaxasty shanriof ed on
the shield. tiEE' &oﬁiou?@a%lfe thel Qnisea iptives by @181&;1?.:1@} ¥t add Cashig! d

and as a_li grand.renders each key conpletely opaque except
for the areg g?iéyﬁgaﬁﬁﬁe ﬁﬁ§%¥ﬁqﬁﬂ ly a light transnissive |ayer
5, fornmed from pow.garl:bpas'séngpmcc@l a:naicuhi]re layahi X drad ethrough ashe M0
dome enboss t Viy I ?Mﬁi m% Sl f
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desired cal our. Qhalﬁhbc sh&%‘é@eo‘dioﬁearl%ﬁzow %ﬁlﬁé"%@%hﬁ Gaefért i on
| ayer forned on,the |ayer ativeprint,. j&t&ed; vvor s, the graphic

n _neg
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each as_describ reference tqQ Figure of the dra\g ngs.
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Finally a light transmissive layer 5, formed from
polycarbonate, provides a tactile graphic léyer and has a

20 dome embossing 6 to provide tactile enhancement. _
' The side of the layer 5 which faces the layer 4 is
- printed first with a semitransparent i.e. translucent white
layer, and then with a pigmentation layer having any desired
colour. Graphic inscriptions are provided on the
25 pigmentation layer formed on the layer 5 in negativeprint.
'In other words, the graphic inscription itself is provided
without colour whilst a surrounding frame is coloured as
desired by the layer of pigementation. The outer surface of
| the layer 5, intended to be pressed by a user, may be
30 textured in a fine grain design. . :

Referring now to Figure 2, there is shown an
electrical schematic of a typical membrane keyboard in
accordance with the invention. o

The keyboard 10 comprises rows and columns of membrane

35 key switches each as described with reference to Figure 1 of
- the drawings. Each key switch 11 has electrical contacts
12, 13 formed by the contacts on the layers_l and 4:

o/



5 together by neans of the col.urm conductors 14, whilst the contacts 13
are connected together by neans of row conductors 15. The row and colu
comductors 14 and 15, exit the keyboard by-ngams of conductive tracks
Depressing the . donme 6 of each key causes the 10 appropriate contacts 1

12 to nake el ectrical contact and to provide an appropriate electrical

si gnal onto theespepbively, oaf bthetkeysrafk¥Fig@reRaf er ThegconotatésFilgurads,
there is ShomﬂﬁfTﬁfémkgﬁré 1¥8é&anKF§B€§r€FchB Gab€¥eﬂﬁ'8§iﬁ§ Loaned Ry
an operator. 1 e figure 1s generally selt explanatory and a$ can be seen
each_key di%pl 893eBheF abYi BerRScPEpERBNCRARER FRPABELPFBUAinaWBd 16k &high
the Keyboard. ¢éntébssexamate tbAnkeybaatdgesher Byl BeEnBUbEakbe for use as
an input device t8 a grog 2 he radi o_i.n wgich 20 ﬁer ain ﬁf %ﬁﬁ ﬁl S
carry nunbers TSPIRGE F?ng freg EnEGWy APH SOANAN, FRRAUREDES A4 ARR. Aoun
keys for such éxitttheskeybbardgbynmeansanf, conductisvrenwtracksedét.' , etc. It
w Il be apparent tha shas e Sgl e - r d keyboard
whi ch has .a tactile ?gggﬁg5%582gﬂﬁh§8ﬂgi§c gdggepﬂgggp??gﬁ£%¥tﬁﬁlunination
of the keyk0byapprepriate| gantackasiilvt 48 tor vaye edestrkdgalrTrentagtn

has been descridegrvivayafif aﬁgseagkgaeademékﬁr&eaui 8ignany ohtomR®@ W t hout
departing fromthe s e of t venti on. r exanple the materials
gggﬁrP e§%

descri bed for E8SPeH BBsOtayefs Cof eyboard, are particularly
advant ageous but t heReferrdngenswptacFdgayeohethemret disl shawrncanatieweof Bhe

o put: | au ; , . ;
Joula equar |y Sepilad"keUBoRElbe BHE! dnvenedshl A8 viRuaRRY 45 Bpdvatdt.
transpar ent5 orTe ftigureudsngeberRiiyusel fTexplapatorya addnPise Cark &ehFHen

hav\fdbeen showgagh' REgedisp1ayBPh’ b¥aphidy iRdcrape 168 WRlichNmalfebd ayout
coutd be used'illuminated through the keyboard.
In this example the keyboard is of a form suitable for
use as an input device to a programmable radio in which
20 certain of the keys carry numbers for entering fregquency
values and other keys are function keys for such functions
as 'frequency scan', ‘'up', ‘'down', 'reset', etc. .
It will be apparent that there has been described a
membrane key and keyboard which has a tactile touch and
25 which includes the option of illumination of the keys by
means of light transmitted through each key.
The invention has been described by way of example and
modifications may be made without departing from the scope
N\ of the invention. For example the materials described for
30 the various layers of the keyboard, are particularly
advantageous but they could be replaced by other suitable
alternatives. The graphic inscription on the outer layer 5
is defined in negative print but could equally well be
- positively printed as a coloured symbol on a transparent or
35 translucent background. . _ _
The keys of a complete keyboard have been shown
arranged in a matrix array but any convenient key layout
could be used.



CLAIMS 5 1. A menbr ane key suitable for through illum nation
conpr15|ng a first layer having a |ight transm ssi-ve—pertion provided mnth

trical contact; a second and fl exi gl e layer spaced fromthe f|r
bdYand having a |ight transmissive portlon pr B"mngumljﬁm

[Acal 10 contact, which faces the contact and
which carries a |ight transnlsS|ve gr aphaIMS nscri ption, an outer -
fl exi bl e layer carrying the sane graphic inscription, the graphic

inscriptions on the second and outer layers being substantially aligned
wi th oné adot her A Snemkranekenasuitahplepfiori througbuibluninatiopr oduces™

the illum Raddgyy ﬁn hea %fﬁ%qamrn&&%ﬂa i‘slfgﬂeotfangm?.ssi$ge key Of\‘?

claim1 mhereL t he %éegé I's a % transm ssi ve ester foil. 20

3 The ms,rf&foruamﬁd thcan sledtrical gontact s 8 merppd; and

5\;} ansmi ssmemrm espayed . friom thdheiksy Diyéﬁyaﬁdenadh.ﬁg alaim
ereint o) rst er,ha

zebra-| aceg'%ﬁte##lﬁ%mgéSi%g %i&% é%gsg?%ge‘&?ﬁ]@ %I BPREP e?%?ﬁéfﬁgal

el ectr |1@al aantact, pihichicfaees t the scenbact agnrthesfirstblayexcand3o

pattern. 6ynjchlGakededla ?M%Fﬁhl E 841 S5, & #‘Séﬁi& %Béfzékl £36h,obhnlhe

second | ayer, opp05|te to t carries t econ rical contact,
is prOV|de@ﬂmqu%ﬁ1fkﬁ%ﬁki%ok%Y?ﬁgcﬁB:Y Ji FheasareLgreaPRASHi ssi ve portlon

in the Shaﬂﬁas&rmibxﬂ,ratﬁt@rspnicpinserapdieﬂbsbﬁnthal sécahagaad vvn th the

Contact . | Sutdr ' EWedd Rfng bShat HELATEY .o s brifacRERRC b BRPGRE

electruﬁmqudxsuhhﬂth&ttlﬁghbvpdesﬁngethroughthheckeylprdduces the

illumination of the graphic inscription as a whole. W,
2. The key of claim 1 wherein the first layer is a light
transmissive polyester foil.

20 | .
3. The key of claim 1 or 2 wherein the second layer is a
light transmissive polycarbonate layer.
4. The key of any preceding claim wherein the electrical

25 contact provided on the first layer has a zebra-laced
pattern. ' '
5. The.key of any'preceding claim wherein the electrical _
contact provided on the second layer has a zebra-laced o

30 pattern.

6. The key of any preceding claim wherein the surface of
the second layer, opposite to that which carries the second
electrical contact, is provided with an opaque covering
35 having a light transmissive portion in the shape of said
graphic inscription and substantially aligned with the
" graphic inscriptions on the outer layer and in the second
electrical contact.



5%8. The key of _any precedi ng clai mwherein the outer |ayer s a Tight

t ransm ssive pol ycarbonate | ayer. 9. The key of ai m
whierein the graphic 10 inscription provided @n the”“'mlﬂ"im 'l!ﬁln‘ or med/@
negative print. 10. The key of any preced ng cl arm whecrerm

i nscription provided on the outer |layer is prOV|ded tn a 15 translucent

portion of the70uterTh§y§5y bk clalﬁesk%%eﬁﬁlﬁ|%h@ P Ridvdrditg

t ransl ucent porﬁlon i,S f gP%%G .0Vi d gF rface ortlon of t outer
| ayer which ov& PF§§1Fﬁé XIE V@oﬁ?a Svife pR £ éﬁ&%ﬁ§Qu§Hiﬁ}d-
| ayers withsa translucent coating. The key of claim 11l wherein the

Pk t def t b f
Jelbetably-col Bireq SherKey ”??oﬁﬂvzgtf%eﬁ'ﬁ?ﬁ%i%éy GPerlin A 1aver
to 12 wherein %ﬁeagﬂ-éﬁgtctrﬁsléiﬂllﬁﬁlil?ﬁ Polycaxbongtea layerace of the outer

| ayer which faces the second | ayer. 30 14. The key of any precedlng
cl ai mwherein fthe ou er shas tactil enhanc The ke
clai m 14 wherefh the&gﬁckﬁ ofn AN PFSTE Sﬁ§gp g@ﬁ %iﬁn?h&ﬂﬁ? the
outer | ayel0 35nser1ptAanephb&ddeﬂeyho&hé pn&bmduagea dlsufahmied din keys
each as claineg hatggé ngﬁedlng claimthe first and second el ectrical

ﬁ ey be

contacts of eac ng i nt erconnect ed by respective conductive
patterns.

10. The key of any preceding claim wherein the graphic
inscription provided on the outer layer is provided in a
15 <translucent portion of the outer layer. '

11. The key of claim 10 wherein the translucent portion is
formed by providing a surface portion of the outer layer
which overlies the electrical contacts of the first and

20 second layers with a translucent coating.

12, The key of claim 11 wherein the graphic inscription is
defined on the translucent coating by means of a selectably
coloured pigmentation.

25
13. The key of any one of claims 9 to 12 wherein the
graphic inscription is formed on a surface of the outer
layer which faces the second layer.

30 14. The key of any preceding claim wherein the outer layer
has tactile enhancement.

15. The key of claim 14 wherein the tactile enhancement is
provided by dome embossing the outer layer.

35 _
16. A membrane keyboard including a plurality of keys each
as claimed in any preceding claim the first and second
electrical contacts of each key being interconnected by
respective conductive patterns. '




