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manually operable switching is the use of a rubber (or
rubber-like material) dimple pad, which is a sheet of

~ the rubber (or. rubber~like material) with a dimple per

20

push—button position. Each ‘such dimple is a dome on the
sheet surface which has on its concave (inner) surace a
region of conductive material e.g. metal or conductive
plastics. The dimple pad is located over a sheet of an
electrically insulating material having electrically
conductive regions on it. When a push-button is

] depressed, its d1mp1e s dome is collapsed so that its
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conductive region contacts the conductlve regions on the
lower sheet to complete one or more connections. On
release of the push-button it restores to rest, assisted
by the resilience of the dimple. In the case of a
telephone-keypad we use a 4 x 3 dimple pad, with a
corresponding matrix of conductive tracks on the lower
sheet.

An object-df the matrices is to produce a
simple and inexpensive push-button switch using such
dimple switches, and to produce a keypad using such
push-buttons.

According to the invention there is provided a
push-button arrangement, which includes a substantially

push-button operated sw tches,
byt not exclusively for use in tel ephone instruments.
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integral hinge for the rectangular portion , a portion along the edge
parallel to the first-nentioned edge which is depressed to operate the
arrangenent and-a. 10 pair of arns each extending al ong a.,respective”
of the other edges of the rectangul ar porLign-fronladjacent t he depr

portion'to a regi gn on _the su ort| str d fram.the depr '
portion of .theHh %ﬁ%@ﬁﬂﬁh?ﬁ HQHH? lﬁ |IHQ§ﬁi?Qﬁ N9 he hinge 15
and™he arns tmgaidra.ralasfmxs:ted urtﬁwrradstvmtﬂt a0 15 uHp dritel e pytaraseoh deltd fon .
when it is rel e n triC tch
means i's so Iog:il% %afe W% 1 ér\gt}' e%ﬁt%?gd&e%pr?%ggtggb% %hgc?/ ese:dleI e .
portion.- 20 to the supmmgqgsqume e r® ireyitdareraf ireduesd provi ded a
push-butt o swWie itk I ANGAIGHY i ng o(m; Idifd léd%%fbf.s@?ﬁat Fddtrdular

rectangul ar portion .of an electrica I nsul ati™n naterlal formed 1ntegral

with a support |H?g}t§t°r'hct"ﬁ‘r1étbfret9ﬁé"bé>rfe ragusedy thigkness fomms Ahul ar
portion being dYtRIAGL dildtRe wcuhte rt@ediarng&nlarze muadxe,glanrpd:zfurcﬁduced

g on of T edudadih it ey sHRELIYY i o R e oRe e ol e
portion, a bentwhlu:tpars dﬂprtefseseﬂedioamglﬂrate():he ;anrtangemaalnmg ard adge '
fggre?a!tglthceh L\r/]\n‘i)t J%%%rwarns eaclh exte %ﬁsg%é respectlvgdong
of the other pe\flhte &’theé'dQ&SQﬁ Q%é%mﬂlﬁforﬂqmqﬂ &ﬁ%]%ﬁefﬁe R
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adapted to be Wmmammwem thee ctfqmdssmte td'ﬁe utﬂsslkinm;me of
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depressed button when it is- released, and whereln when
in use in’ an electr1ca1 dev1ce switch means 'is so .
- located as to be operated by the depress;on of the
depre381b1e portion. '
20 | Accordlng to the 1nvent10n there is also
prov1ded a push—button switch arrangement, which
anludes a substantially rectangular port1on of an
.electrically insulating material formed integral with a
supporting structure of the same material, the
25 rectangular portion being'coupled to the supporting
N structure by a region of reduced thickness extending
| " ‘along one eddge of the rectangular'portion,'which region -
'of reduced thickness forms an lntegral hinge for the
-rectangular portlon, a bent-up part of the rectangular
30 portlon along the.edge parallel to the first-mentioned
- 'edge,'whiCh bent-up part is depressed to'operate the
'sw1tch, a pa1r of arms each extendlng along a respective
one of the other pair of edges of the rectangular .
_'. portlon from adjacent the bent—up part to a region on
35 d'the supportlng structure spaced from the depressxble :
| portion of the rectangular portlon, and electrical
contact means under the bent-up port1on of the
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described with feference to the acconpanyihg dramﬁngs, i n which : Fig' lis 1
a view from above of a push-button enbodying the invention; which is the

end- -lO push-button of a unitary structure of three such
push- ‘ons. Fig. 2 is a part-sectional View along the line II-11 of Fig.:-
1. Fi g3 receaﬁgdearlpwrtheakang aldapgedhecabeovpetated Wwhehl khef Fig. 1.

Fig. 4.is a tive vi.e gt I h | '

pugh-buttoﬁgggaéﬁganwﬁlcﬁegkggaleée % 78 géﬁ9¥§§% %?I gﬁlg%gége al | twel&ﬁ?
push- buttoaadatbenadmsaasalanunarynsthactastora®1on of the |n Figs. 1 to.
3, we shomhggeegggdoguatgplwﬁ@ﬁ §Erugtu@qeggbgh isa frame having sides 1

and 2 and f one O is shown-at 3. As can be seen this end
porti8n has two hol EBbgdipgnt st o ﬁb&nﬂpﬂﬁnﬁépﬁsWliﬂe“ﬁﬁbﬁebutton shown is-

In a cut-ogksriBetih@ithap@fdzencd 2odthandclompanyeaigaagahangagrtion 7
secured to and i.nt egral with the frane side 1. The region interconnecting

the side 11Bn¥PERB Fectangul ar portion.7 is, as shown at 8, Fig. 2, of _
reduced t hi ckness, smgthat1staaouewafremhhbgae 3@ a push-buttéin t he side of

t he portlonﬂgﬁd§g§%tSﬁroghbgﬁtqu%e ?15“6 g tﬁe 5@| ggtportlon 9 which

forns the S seen Ing fromthe .
*pushlBut t pushedyston pﬁeapunttanygstmupéuaee0¢m@haﬁnssy@h 11 each of which
connect s mkhghagq hgngntegral with 35 . the frame near to the side 1, as _
can be seenh ron1E| 2. In use for a t el ephone .keypad, four such units are -
“assenbl ed t oget her gégg|3e1§ a pagtpgectional. yiew adoagckhsudiMut ton head -
9 projecti png-thrgggkig.cever plate. ~Below these we have a 4 x 3 dinple pad ~

e YR our e pERs gy ¥ 16t 48 48R ;q%%% a2

15 III-III of Fig. 1l..

. Fig. 4 1s a perspectlve v1ew of a telephone
keypad using twelve push-buttons each of which embodles
the invention. . 'In this case all twelve push-buttons are -
made as a unltary structure.

20 In Figs. 1 to 3, we show one end of a un1tary

~ structure wh1ch is a frame hav1ng sides 1 and ‘2 and two
ends, one of whlch is shown at 3. As can be seen this
end portion has two - ‘holes 4 and 5 for mountlng bolts.
The push-button 'shown is in a cut-out 6 1n the frame -

25 1-2-3, and has a rectangular portlon 7 secured to and
integral with the frame side 1. The region
interconnecting the Slde 1 and the rectangular portlon 7

is, as shown at 8, Fig. 2, of_reduced thlckness,_so that
it acts as a ‘hinge. . |

30 ' At the 'side of the portlon 7 remote from 1ts

? h1nge 8 there is a raised portron 9 which forms the push-
button as 'seen by the user. Extendlng from the _
push-button edge of the portlon 9 there are two arms
10, 11 each of which connects w1th and is 1ntegral with

35 the frame near to the side 1, as can be seen from Fig. 2.
. In use. for a telephone keypad, four such un1ts
are assembled together to give a 4 x 3 matrlx
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5 when a push button is depressed it pivots about its hinge 8 and its
arns 11 so-as to conpress the dinple underneath it. This urges the ,,'
conducti ve matesial disc .inside the dlﬂp|f on to the . conductive tra 0
conpl ete the approprlate connect i ons. When t he pus -6@1 on

is released it is.reset ,to its.ori I tion t he_resil.ience t he
depr essed di npl S REGh, Rush-iyld %‘Fﬁqﬁaﬁgry(ﬁr?%%c%’(f% HhETHER 2 hi nge and |
arms. I n one exampter tplkatfprish-Briltdwrthess washdbe a b xiJltdimpld Zoadn with
top o bide 1§k MhEAAbE ML AR S] Wiop S odNRILEL, [roM Hhe
sl anti ng porti orfRFCKOMmIaH 111ns@q@nsnswwﬁacee faglahetheerpadl plisén but t on
20 - of the thrgged fugdsqpq;d\:ﬂ&l 15 rH'@pzzéH%efd)rlﬁ f}%.x%tteraﬁ'(fﬁjt p.l‘:'t.sé1 but t on

this. length is now refer to

push- but t ons. of %\JH’EE% 3t s AFmsdd |§P ?%l%l@“&ﬂ’ﬁﬁ Jrhe dimrbe we have
a one- pi ece keypadie¥meati2dt. | r'I[gI:h; U TR ’dkie|~ Vhldxf[.dlhﬁtbilﬁét Qﬁaﬁéblﬁiai heisc
si.dearns of the.. uttans are sli ent in plan

However, this doer{s?sdidy cklahaef e&c%tmp[ %? ‘gofﬁ’%% V& hter'aa‘?lfsan‘b%rrent
operates. The buramptetehddus amlmipmsatzﬂ osmru‘reqirxqrm:.t 30 througth a d

: I hol 0 S. | uUs MA e
rect angul gip hole-in a COV%%eZ%I% %%]sﬂ gnpcrtfo? J?sertelezaf]&d e]é# ! _

enough for the push- button pad s
desired, in the nefel &t st6f opiegnale Wlﬁig?rbfba Hehe etessitlimmas” a thin

rubber o rrubberofl igiR dRBlesHRd dﬁr&ﬂebe gL RRSe G el ddis {7 ame 20
and the pad 23’ of qhé%LAl I\éﬁbé‘[ A ush-button arrangenent,  which -
nt

i n€l udes a subst § dbS el ectrical Iy insul ating.
mat&rial forned integr aI Viiri loree %ﬂmile hed pusIf-IHu#Hdﬂ thetfd tﬂﬁ sanme

material, ].t5he r%c%%lh I Y trnm with the overall width of each
button assembly of 17 5 mm. The width from the
' top of side 1 to the bottom of side 2, Fig'l_is
20 .mm. The length of the slanting portion of the
~ arm 11 is 10 mm, while for the central push-button
20 of the three this length is 12 mm, and for the other
end push-button this length is 8 mm.
' We now refer to Fig 4, in which the
' EWelve push- buttons of the keypad are moulded_lnia'
single stguctpre. Thus we have a one-piece keypad
20. In this case it wili_be noted that the sidearms
ko of the individual push-buttons are slightly bent
in plan. However,'this does not affect the principle
on Wthh the arrangement operates. ' '
" The button's heads, such as 21 each progect
30 through a rectangular hole in a cover plate 22: in
practice thls hole is just w1de enough for the push-
-_button head The dlmple pad is shown at 23, If
de31red, in. the interests of adequate sealing of the
""electronlcs" a thin rubber o r rubber-like sheet .
35 can be 1nterposed between the frame 20 and ‘the pad
23.
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bei ng coupled to the supporting structure by a region of reduced'thickness _
ext endi ng al on mm m Il rectangul ar portion, whi- h'region of _
reduc hlckniun|nuu u IIL ngral hi nge for the rectangul ar portion, ‘a 10 ~

porti ong tHe édge phrdl1é&l to the-fbrst-nmentioned edge which is

depr e X ate the arrangenent, and a pair of arns each ext endi ng -

al ong re € one of the other edges of -the rect angul ar  portion frome--
adj acent -t He depr esdh RUSHHRUL AN 13F RIRRBYH o WR i s ‘i?ﬁhga 15, Kool

aﬁtqr ucturtehwlﬁﬂlqmﬁf?:émth RSl Y @dlecrﬂhororbpfaﬁ f‘@léﬁ&ﬁfﬂﬂlﬂyﬁr portlhon |

: erein the resilience o n Lhe t.oget her _assist in.the

“restorati ori'n(ﬁslt %%Mﬁb[ﬁq%qe% egra}a]; B A SHPRI- Y ei n when'.
in use hnbastzeidanme ol tﬂﬁallsmnesmamlraahnsthe; mﬂangubalr gofionto be

oper at e deny
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substantlanﬂQQﬁﬂ\MhﬂqxnﬁsarﬁﬁﬁQnﬁﬁnﬂ(ﬁlqnﬂaQnﬁnQﬂﬁﬁnQﬁ Yeetion. 25

An arrangewtttéfqn & Bkt fbrt) aing Jh rher e rbsaeéu@@éai asmnaxésads al oné
part of the | th of the rectangul ar partion

“mul ti - push-ﬁﬂﬁ“i*br?“ aryeafiete fi r,' n"c*?%d%%c%ﬁr?‘-’r‘a]rﬁr f%‘?‘?ﬁlﬁ“a Supporting .
str uctlttre prrtaidTﬂ WiRid ytmé e afaamslrem StkﬁaCfumt-ahahtmhedl cI aiml1,

2 or ush- on

subst ant i aleﬂﬂer %%%dsar ?#otr‘?sf%# ﬁa%@?:]ﬁg I?é\ﬂl'%u‘{l ter| al

ﬁgf;tmiﬁg{ﬂ?gm ofi tarms. aaanrexlrgxdstnglcalnmgcﬁ retspeatnevermreeugf th?)e -
. éE%#H a

~region of bg"uce(fq{%l ckness e% en |nﬁﬁﬁpé%n%ﬁé%%i%éﬁéﬁﬁaurar ' \J '
portion, \Mﬂeﬂrﬁﬁﬁﬁhﬁﬁ(Hoﬁkiﬂnmthﬁnﬁﬁakﬁﬂ;°n the $Qﬂﬂ%r%hn9ntegra

hi nge’yfgor téﬁd@@d@é\%@ée@%dmru@ dépidsPile owﬁoﬁesfaamell ar portion |
al ong the edge parallel to the first- nentloned e t: ug part |s

depressed tKEFARHIAR ROLFn WALIRAD he Fot ce ° the

and the arms.together assist in the restoratlon of the
depressed button when it is released, and wherein when in

_ use in an electrical device switch means is so located as

.20 to be operated by the depression of the depressible
portion. o S c -

2. . An”arrangement as claimed in claim 1, wherein
" each said arm extends along'substantially the whole of the
" length of the rectangular portlon. '

25 - 3. An arrangement as claimed in clalm 1, whereln
each said arm extends along part of the length of the : g;) _
rectangular portion. I o : '
4. A multl-push-button arrangement which 1nc1udes a

- frame forming a supportlng structure for a plurallty of

30 arrangements each as. claimed in claim 1, 2 or 3.

5. - A push-button- sw1tch arrangement, wh1ch 1nc1udes
a substantlally rectangular portlon of an. electrlcally

» insulating materlal formed 1ntegra1 w1th a supportxng
.structure of the same material, the rectangular portion

35 being coupled to the supportlng structure by a region of
reduced thlckness extendlng along one edge of the
;rectangular_portlon, wh1ch.reg10n of reduced thlckness
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5 - extending aI ective one of the other pair of edges of the
rectangul ar porti E aﬁ he bent-up part to-a region on the
supporting structure e depressible portion of the rectang

portion, ‘and el ectrical contact neans undecr ghe bent-up portion of the

rectangular portlon and adapted to be gperated when the push-button is
depr essed, . the PE@FIPBné8t69rPﬁehhpﬁgefﬂﬁdthﬁerSFﬁ§n§§§F§tPﬁgtiﬁ"v @ be

re oratlon ofuphpadepbesﬁﬂé battanguhap pbrtsoheheaﬁgdthﬁ edge ?a@glleﬁ
arrangenent as med.in,c ext ends al ong
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An arrangenent dapresagdetioi apekate Bhewawibih,eachasai dfaamexeents al ong

part of the |e@QéQn@in%hSIBESt%ngésgécQQGEmgHe 68 tﬁe other Péltuat ngtgn

switch as claimed 1 n clfalm erelrn
consi sts of a @BnEbe| KPELRRFULAF ﬁ°FEbQérfépmrEBBéFeFFkéhﬁab@nFauPraaﬁéd

towards the reebaaguégtoa06h19ﬁe §ﬁ§p3r€§ﬂﬁe§t9ﬁc€ﬂr8|SﬁaéeeakrﬁmCQHQUCt'Ve
material in said done onto stationar :

el ectrical: con?%EF§s§6b£gnBPEEE°B BgnﬁggtFSﬁtﬁﬂng?HePBEFEBH'l§n€epressed
t he re5|I|enceebécthécdbneoﬁaectlmeansgunéeettne beheaﬁp poérthenbuEt eRe 9.

An el I h I
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i nt egral franepﬂskebnbhber1andenheseedothbednﬁesliencelbfpbhe hilhgenandr e
formed on a S'Eﬂéea§ﬁ§e£s£t§€1ﬂ§”?ﬁr éores é?oﬁe Etthﬁag §?¥E§Qdas

claimed in claim?9, |n ru sheet ween t he sald
35\«,support|nB“EF?EcVE?B bﬁd1§hée§ﬂ%§? carrylng t he dones. An

el ectrical pusé;button nmnazhaﬁgbﬁéaﬂtaalbYa@ﬁedefﬁrebaﬂmwsthwhetetﬁnéacho
beln fepr bt BEE AR ERETRRCATBRs ARFrLnt 1L Y oERBIVEPhRSEE BRe" Ty
contain a | ow kewgtheof sthei cacbargdlatipattion.read. The ori gi nal
t%ge;g[gg{ gfpta'“”'”g LHeéﬁrQHEQHQEEtEs”BYaPﬁeh”§868i§9m°§ tiEePEER 35307
. said arm extends along part of the length of the
. rectangular portion. '
20 8. A push-button switch as claimed in claim 5, 6 or
7, and wherein the contact means consists of a dome-likle
part of a rubber or rubber-like material raised towards the
rectangular portion, and a memter of an eIectrically
conductive material in sa1d dome, which member is pushed
_25.' onto statlonary electrical contacts to complete a
sz _ - connection when the button is depressed, the resilience of
' _the dome facilitating reset on release df_the button.
9. - An electrical'keypad having a number of switches
each as clalmed in claim. 8, wherein the push-buttons and’
- 30 thelr supportlng structure are an 1ntegra1 frame-like
member and wherein the domes for all push-buttons are
formed on a single sheet- like member.

10. : An electrlcal keypad’ as claimed in claim 9, and
- whlch has a thin rubber-lxke sheet between ‘the said
35 supporting structure ‘and the sheet carrying the domes.
1. An electrical push-button switch substantially as
described with'reference to Fig; 4 of the accompanying .
drawings." ' -
'1'ho toxt of the lpecificatim hu been repzodueed by photoeopying the applicants original

typescript. It may contain a few amendments which are difficult to read. The original
typescript oomtaining these smendments may be inspected on the premises of the Patent Office



