5 A PUSH BUTTON ELECTRI CAL SW TCH ARRANGEMENT 10 Thi s inveg&jogg e%ﬁéfﬁ“to
t-he construction of electrical push-button operated switch O Lb y

but r@ﬁ exclusively for use in tel ephone instrunents. A recent devel opnent

i.n the field of such manually- 15 operable switching is the use of a
so-bg?ﬁkd rubber (or rubber-like material) -dinple pad, which is a sheet of

t he rubber (or rubber-like material) wth a dinple per push- button

position. Each such dinple is a donme on the sheet surface which has on its
concave surface a regi.on of cond- 20 uctive material, e.g. netal or £
conducti've plastics. The dinple pad is |ocated over 'a sheet of an :
electrically insul- ating material having electrically conductive regions 4
on it. When a push-button is depressed, its dinple's donme is collapsed 'so
that its conductive region contacts the cond- 25 uctive region on the | ower
sheet to conplete one or nore connectiQns. On rel ease of the push-button it
restores to rest, assisted by the resillitnce of the dinple. In the case of

a tel ephone keypad we use a 4 x 3 dinple pad, with a cor- responding nmatrix

of conductive tracks on the | ower ‘sheet. 30 An object of the -
invention is to prodikcP@SE+BPTEONNELECERICAL SWITCH) ARRA SBNTLch using
such diqpl e switches, and to produce a keypad using such push-buttons.

According to the invention there is provided a push-button swtch
arrangenent, which irfhigleinventinn- relates &o fheicPmitLiction of
el ectrical | w1t idd NIpWE RSB € EoABbPleiralt €81 \6wit ched)f -eupe®DE1ipnbutt hi n
whi ch the p%%%*ﬁﬁéfﬁéiéelQC ggdusghinp%%qg%ﬂgﬁg]fﬁgél égngeperayly |
rect angul ar - .
; A recent development in the field of such manually-
15 operable switching is the use of a so-called rubber (or
rubber-like material) dimple pad, which is a sheet of the
rubber (orfrubber-like matgriai) with a dimple per push-
button position. Each such dimple is a dome on the sheet
surface which has on its concave surface a region of cond-
20 uctive material, e.g. metal or cbnductive plastics. The
'~ dimple pad is located over a sheet of an electrically insul-
ating material having electrically conductive_regions'bn _
it. When a push-button is depressed, its dimple's:dome is
collapsed so that its conductive region contacts the cond-
25 wuctive region on the lower sheet to completé one or more
connections. On release of the push-button it restores to
rest, assisted by the resilience of the Himple.. In the case
of a telephone keypad we use a 4 x 3 dimple pad, with a cor-
responding matrix of conductive tracks on the lower sheet.
30 An object of the invention 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 switch arrangement, which includes a frame-like
35 structure of an electrically-insulating plastics material
having a cut-out portion within which the push-button is
located, the push-button being of generally rectangular



) -" ' , 24 shape and havin

g an ‘upstandin ortion which
S depneselble by a user to operate the switch arrangenent ?mg supportln; '
arsyrs egeh of which extends froma respectlvs one -of "a pair of general *
paratlel sides of the push-button to the 5 © frame:like structure, and '
fﬁgtagt neanssh@pet&ddbnavmnghanpupstbndtng portionowhichboisr gepsgssible

reby, in t c X
‘general |y |nm$ éﬁerdﬁgeg Hfa@ rgﬁgtﬁﬁggﬁgm?grgﬁgahégglpHanéubFnging #
nut ual by fronatme each- QﬁtvbﬁChlﬁxﬁﬁpéﬁ Saen §aFGsH?ﬁFF3319“eISFgérpFﬂ L
‘the maj or d'”EESgQHeQEIEQEFHHEEIE!thQBesaaﬂ theWpush-baekonakd ahmis.
cintegral with _thé push- on and Mﬁtg me-|Like,str fgu g Qd he
resilient5so ?ﬁéﬂeréétﬁtﬁﬁﬁuSFuﬁedéﬁP sggﬂtﬁﬁghmﬁaPFoﬁoﬁﬁgé h 1?at§er -
,g?'fﬁze?n'Zn?deH-Byttbﬁ BOShki eocbeotohkeodilmblelfhereby, in Ehbsblﬁbﬁts
% Lon Wi n ri e

drawi ngs, in FMPcRE PFgeafh|§xg %eﬁg$9o£$%ﬁ E?L 56?ﬁ§ﬁ&@g%?ﬁg@ﬁ%§%ﬁﬂ9yh%g '
one- pi ece. frathewsame dicectdoat Eson nb#bvﬂsbfb9@§ﬁnbuﬁﬁéﬁ afmscfdyerging.

enbodyi ng t he (o] 0 2
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such as tA8t longes &bﬂﬂe#hSh °¢ndFW§nsf°nFP e!§%§%CP8§ %igcgpgﬁqgﬁong
tefr;te)o'd: gn{ ! Lf h#xlic?{’ea%fh Badd %mFlis ﬁtke%ralpmtmewev@usm‘m‘tom famd her

he 1 nvention. _The arran enent
frame which c ¥ithe &heyLirameyld I'feoﬁt"tt s ﬁ:e% i%%\{' %(?ac%g’agtrldlsngte
matrix. SUChr@%h@ﬂiﬁ@*bfﬁwphewﬁedseﬁ busmyhntton when the latter is |

released 1s aided by the resilience of the arms. _
15 ' Embodiments of the ‘invention will now be. descrzbed :
with'reference.to the accompanying drawings, in which
Pig. 1 is a view from the top of one corner Of a
_-'one-piece frame which incorporates a number of push-button
" switches embodylng the 1nvention,
20 . Pig. 2 is.a view s1m11ar to Fig. 1 of another
corner of the frame;
| Fig. ‘3 is a cross-section of a push-button such as
" that in the corner shown in Fig. 1; : _
Fig. 4 is a cross-section along the line III-III
25 of Fzg. 3; T ' '
F19.,5 is a perspectlve view of .a further
embodiment of the 1nvent10n. -
" The arrangement shown in Flgs. ‘1 and 2 is a frame
'wh1ch carries twelve push-buttons arranged ina4zx 3
-39 o-ordlnate matrix. Such arrays are much used as keypads .
. for telephone instruments. The frame has sides 1, 2,
-1nterconnected by two more s1des only one of which, 3, is
- shown. In addition lengthwise ‘intermediate str1ps such as .
. 4 extend between the sides 1, 2. = :
- o 35 -Each push-button such as 5 has two upstandzng r1bs
' 6 and a depend1ng circular. portion 7 which f1ts
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¥." fors tel ephone instruments. The frame has sides 1, .2, |nterconnected by tmo .
rﬁgeﬂsldes only one of mhlch 3, is shown.- In. addltlon Iengthmﬁse
ernedi ate strips such as 4 extend between the sides 1, 2. 35"
' Each push-button such as 5 has tmo upstanding ribs 6. and a depending’
“circular portion 7-which fits . ~.snugly into a circular portion,. |nd|cated
.at. .8, on a push-button support.. Integral with this support for a

push-button there are arns 9,. 10, forned jntegs th the ortlon Such_as -
'8, and ext endifP8YY ARES 2 [ HRGgar Be *‘E&pg‘c‘!‘*’rféa%sa%f 1h¥ tiges 3~and .

-strips 4. Eaqnispaiuttdn asuppaies J nes:[xa;ég:vu hwitte fhisd- mnpm afor he apex v
When a push-b tto e It_thy a t which

. its arms 9, 1 %‘%ﬁes@ q1.?1t%1:'ger aﬁ‘éﬁ)t :ﬁoe ed&te%étpoﬁug?é&asfs 4.

- Due to the reswithartme qionﬂnspmesunh g Bharmle;cw@mssmtmﬁbe with
resetting e él&‘%z@f f dﬁpé sedybytton. W now
refer to FY% ra_rg V\/nvlv &lb% s 69”&1% é%e?red to above i's .
shown at 15, tstminming t%@@aﬁm%sﬁmm@fi% ®n¥ wiehceked at 16. -

Above the dim%ggﬂmghﬁ%bﬂmagaghéwgbé&ece structure 17, which carries the
t wel ve push-buttons ﬁ%mh as 18, each coupled to t sIructure pf a pair of

‘arms such 20 -as 19.When  pysh-butbonl lﬂﬁplfﬁﬁﬁ L% LRURB PIYR®Sral with
the pair of aratsoutamhe Lmi»irkie athewplieth - :.wam 9f Idgsard fordedeach

button i's jsausade S APt e pé@ge. onl 'SePH4 045 £ach grlepd fhLoush a
B re3111ence of the materlal, ‘there is some assistance R
with resettlng when the user removes h1s flnger from

. a depressed button. ' '
- We now refer to Flg. 5, in whlch the rubber

15 dimple pad referred to above is shown at 15, this _
having twelve dimples such as the one indicated at;16,_“-
Above the dimple pad we have a one-piece structure 17,
which carries the twelve push—buttons'such as'18
each coupled to the structure of & pair of arms such

20 _as 19. .. In thls case the push-buttons are each
1ntegra1 with the pa1r of arms, and unlike the push-
buttons of Flgs. 1 to 4, each button is "sausage-'
shaped" in plan. The buttons each_extend through a
correspondingly—shaped'hole in a cover plate 20. -

25 | In the arrangement shown in Figs. 1 to 4, the
ribs 6, see especially-Fig. 3, may be omitted if so
desired. - Further, although the dimple pad has been
referred to as having_a'disc of metal or conductive
plastics; this disc could be of a'conductiVe rubber-

30 1ike_materia1._ Further, since only one push-button
is. operated at. once, the sheet and dlmples could all be
electrlcally conductlve. _ o )

An 1mportant advantage of fhe 'A' frame con-
struction descrlbed hereln is that it. enables the use

35 of long support arms Wthh overlap the- p081t10ns of .

nadgacent buttons. This allows the button to travel

- &



correspondlngly shaped -hol e in a cover plate 20. 25- In the
arrangenent shown in Figs. 1 to 4, the ribs 6, see especially Fig. 3, nay
b&+om tted if so desired. Further, al t hough the di npl e pad has been
referred to as having a disc of netal ‘or conductive plastics, this disc
coul'd be of a conductive rubber- 30 [ike ¥aterial. Furt her,. since®Qnly
one push- button.is. operated at once, the sheet . and dlnples could all" be

el ectrically cond v e .
structdeon descri bgg{%er 2in i s Iaé}% h%‘:‘&ﬂf%:ér?% ée#ﬁcéo?& % éﬁpport
~arns which overl ap®Q h"eh?)cgaltablﬁﬂ oactamrao@htpmermstyplm sim| keypadbe
fbut¥ﬂn to travel t hrough a large radi-us, producing an action closer to .
the parallel action at present typic¢al in keypads. ~ CLAI'MS @ 1. A
push-button-swi tch arrangenent, -which includes a frane-like structure of an -
electrically-insulating plastics material having.a .cut-out portion within’
which 5 the push-button is |ocated, the push-button being of generally
rectangul ar shape and havi ng an. upstandi ng portion which is depressible by
a user to operate the switch arrangénent two supporting arns each of which
extends froma respective one of a pair-of generatly 10 parallel si'des of

"t he push- button to the frane Ilke structure, -and contact' means |-ocated
beIOM/the push- button



a ereby, in which thé two arns.each extend away = -
: ‘f rorrét he pmnmmllﬂmrmﬂmnl ly in the sane.direction from:the push-button,
~sai.@d-arns dirvefgithg M5 smutual |y from the push-button, .in which ‘each, said"
-ar |s | onger than the major. di nensi o a The push- button and in which-

T eaeh’ saJclcﬂxums gntegral with the push-button and with the frame-1ike -

- st t nd 1 t d tt :
ohen the 158 cer i s BobbfBrRREshR bvEERE b aRlndrd PR ey [ On

A smntcknearﬁwgmoehikosstracbndeuofcaaueﬂectanoaddyMunSuhaﬁiqgwh buttog;

co- Operateﬁlé{\ééi‘ié ﬁthgﬁ’é{Lbhsﬁhgph cW@. t o(r;'t%np%f 3 %%{Eﬂ?omaﬁ -

. Mmeans on_sw ich inclu -
" co- or d? nat@%r?'&?hobuthpnchsalﬁﬁﬁgéﬂentbeeﬁéﬁhabuélt@imhw Qfim 1, the -

push- but t Oé’éné‘f‘glﬁ?eréégﬁneﬁléy sﬁapthsneuwaqri%ga% %p’%‘t‘?ﬁlﬁn}a' d

frame-like structure being formed as_a single’integral unit .
‘matrix as ROEF HR® Vhiehaifh dePRRESLR1GNP¥H 3t HEST0 L OReFAt SR of t he

swi tch ar rwgeeﬁnéﬁraﬁgeﬁéﬁw dedobkupp&alrlﬁﬁlnq ladyn dafcu.wlv&tidm material -
formed with a ¢ utton, é&gh sai d dinple carrying

a contact %ﬁﬁ%% ?g?ﬂuahFnggﬁgéﬁaaagﬁeﬁF & PR IS A5 FeNSF act means -
when 18 hpdiahbel sstidpscofethe3Push-button Aop&ﬂe%ﬁﬂﬂma*kwkech

E o Eoor Rt Ak YoRRaflE AEaRE 18RRI TS dldinde i D 20
repr oduceds'daya@hboobep?ongrohéabbpl thenebyor iigi N&llqu;td&rﬁm .arng my '
seontain a {gdh @HBnAﬁaghkeema fedphEhChik Lo rg@&ra} o agel
ypescri pt contalnln e amen be i nspected on_t rem ses of
the Pat entSame  @trection from the push-bu ton, sa1d arms diverging
15 mutually from the push-button, in which each said arm is
| longer than the major d1men51on of the push-button, and in
'wh1ch each said arm is 1ntegral with the push-button and
with the frame-like structure and is resilient so that
resetting of a depressed push~-button when the latter is
20 released is aided by the resilience of the arms.
2._ A switch arrangement as clazmed in c¢laim 1, and
in which the pushfbutton co-operates with a collapsible
dimple which carries part of said contact means.
3. ‘A push-button switch matrix which includes a
25 co-ordinate array of-switch artangements each as claimed
in claim 1, the push-buttons and the arms of all of the
_ buttons and a single said frame-like structure being
:formed as a 31ngle 1ntegral unlt.__ |
- 4, A matrix as claimed in claim 3, and in whxch the
30 ‘contact means of the switch arrangements are prov1ded by a
single layer of 1nsulat1ng material formed with a |
'collaps1b1e dlmpl° per push-button, =ach'said'dimp1e '
carrying a contact which is brought into engagement with
__statlonary contact means when its buttons is depressed.
35 5, A push-button switch arrangement, substantially
as described with reference to Figs. 1 to 4, or Fig. 5 of

'\__mgyﬁ accompanylng draw1ngs.
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The text of the. apood.tio;ti.on has been zopzodnood. vy photooowug the a.pp:u.mtl original
. typescript. It may oontain a few saendments which are diffionlt to read,  The
typescript containing these amendments may be inspected on tho premises of the Pl.tlnt Office
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