A METHOD OF PRODUCI NG AN ELECTRI CAL SW TCH The present I nvention relates to
a nmethod of producing an electrical _switch conprising a housing at |east
partially enclosing switching neaqis SKEETCHADBEENIjng with a set of at 5
least two netallic terminals, epch te{ppigegp having an exterior portion
outsi de the hw9engzosnd an inte e the housppgmxbéeds ati on
to switches of this type it is extrenely i r- tant to reduce the

manuf acturing costs. Any factor that in- 10~ creases the number of switches
produced in a gaveRTREH G MR¥oDUCING VAN NELRerER®, BRieennel . factory space
and discrete units of production equipnent is essential for the conpeti-
tiveness of the finished switch in the marketplace. It is therefore an

obj ect of the pFesepresenterifventionprelatrs 1 aamtlhddobfpmdlm,mmg.nsuch

switches in whi glle6tiefcaan svﬂtcﬁr aaﬁﬁﬁi@i Lwtnmlﬁgpa@ iélaét.s ;sH&tﬁa'i ?» o
compared with P& Ig %%#ﬁﬁ eswdxf Ogﬁggn‘nérgfx%o or cod%eragghggwltﬁ/ aoasret of a?: es

according to the
' 5 least two metallic terminals, each terminal having an

exterior portion outside the housing and an 1nterlor portion
inside the housing.

L 4

In relation to switches of this type it is extremely impor-
tant to reduce the manufacturing costs. Any factor that in-

10 creases the number of switches produced in a given period of
time with the same personnel, factory space and discrete
units of production equipment is essential for the competi-
tiveness of the finished switch in the marketplace.

It is therefore an object of the present invention to provide .

15 a method of producing such switches in which such an in-
creased production capacity is obtained as compared with
prior art methods.

A method for producing keyboard switches is known from Euro-
pean Patent No. 0 329 968 in which a single row of sets of

20 metallic terminals is punched out of a strip of the base
metal of the terminals, a housing is moulded around each set
of terminals, switching means are installed in each housing
and each set of terminals is thereafter separated from the
strip. In this method the necessary moulding and installing

25 operations are confined to a single production track defined
by the single row of sets in the strip.

. A method for producing push button switches is known from
US Patent ﬂb. 4,803,316 in which two parallel rows of sets of
terminals are punched out of a strip, and a housing frame is
30 moulded on each set whereafter the sets are separated from
. the strip and processed individuaily for installing the
switching means. In this method the individual processing of
each discrete set of terminals with attached housing frame
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known from European Patent No. 0329968 in which a single row of sets of 20
metallic termnals is punched ou T the base nmetal of the
termnals, .a housing is noul ded T'ﬂﬁnﬂ"@ch g:;atEE@f termnals, swtching
means are installed in each housj ng arREPEAGHD set qf terminals is'thereafter_
‘separat ed fromgdeazeyrip. In this mernod the necessary noul gpg

installing 25 operations are confined to a_single production track defl ned
by the single row of sets in the strip. A mét hod f or produci ng push button

switches s KNl ‘anﬁﬁLﬁP f\l%dd‘}.];:qgiaillﬁah&l% Srdoth 202" 3hbBle i U

of sets of term are punc out of a_str in 'S 30

moul ded on eacﬁ"nsetg"’\MQP&ﬁf Fhroughy Zemovale.fram,pod eEFWﬂrFﬁg"QPr pgturen
processed i ndi wilduaaryousr workt statiieogst kerrespohding nearthe subskguentt hod

the individual Juepneed BasPh1 Bt Hes Gwatenitl Abaks'{A alch Whhiivakhaghed

h ng fr
ousi ng arge and discrete housing frame.

So as to be able to form the sets, attach the housings to the

sets, install the switching means in the housings and finally

separate the sets from the sheet all in more than one produc-

tion track while the sets still are intercommected in the '
10 sheet, the method according to the invention comprises:

- providing a substantially planar sheet of the base metal of

said terminals,

- removing portions of the sheet so as to form within the

boundaries thereof at least two rows of said sets of metallic
15 terminals and so that each terminal remains attached to the

sheet solely at the end of the exterior portion of each

terminal farthest from the interior portion thereof,

- attaching a housing to each of the sets in the sheet,

- installing a switching means in each of the housings, and
20 - separating said end of each of the exterior portiomns of |

each set provided with a housing and a switching means from

the sheet. '

Preferably, a housing is attached toc each of one or more sets
. in each of all the rows substantially simultaneously, and a
25 switching means is subsequently installed in each. of the
housings in one or more steps, each of said steps being
performed in one or more housings of each of all the rows
substantially simultaneously. '

. When the housings consist of a mouldable plastic material,
30 the housings are preferably attached to each set by be:mg
moulded around the metallic terminals of the set.

So as to utilize the material of the sheet of base metal as

efficiently as possible, the sets are preferably disposed in

the sheet in an array constituted by substantially parallel,
-
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requires a nunber of additional handling steps for insertion in, guidance
t hrough, renoval fromand transportation various work stations
correspondi ng to the subsequent stfens §03HEEmsmAS IEEE% the switching neans in
each individual and discrete housiin as td be able to formthe

sets, attach Wwoeoshessi ngs to the s -Rstert—TTe swi t chi NgcidRIGonsy t he
hou5| ngs and finally separate the sets from_the sheet all in nore than one
production track while the sets still are |r?terconnected in the sheet, the
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anar_shee
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a plurality of ewtenhdisg iaf aneeadnd cdixsatiion substasvidlly aactights Gngaks

remai ns attachegotind G HtcaliraQt£by. at the end of the exterior portion of
each termnal farthest fromthe interior portion thereof, - attaching a

housing to each of the sets in the sheet, - installing a switching
nmeans i n each ofrefexrablysi apertares -for g\ﬂﬂimgaandgpsﬁtfh.cﬁmhg)fth@aeheei; t he

exterior porti oggy Qﬁfeh P&L V4 etk hi means

fromthe gheet ‘ngi easgteb?v\gf)rééws id;ltg setééjc:)&?g rre%%a%‘\%#§ Q%a

bei ng formed wi¥ r{aiﬁ’@ H@Eﬂﬂa?"i’%ss?ﬁa’f%nghééﬁ gets heram gheyfsheet are
provided along the edges of the sheet and in at least some of
the regions between the sets.

10 1In cases where the same switch can be used for two or more
applications it is advantageous that the same production
method and equipment can be used for manufacturing the switch
for all such applications and therefore according to the

_ invention each set of terminals may comprise at least two

15 ‘sub-sets, each sub-set corresponding to a different applica-
tion of the switch, the method comprising a further step in
which at least a portion adjacent said end of the exterior
portion of each of the terminals of the sub-set or sub-sets
of each set not relevant for the current application of the

20 switch is separated from the rest of the terminal and thereby
from the completed switch.

The method of production according to the invention can
advantageously be used for a variety of different switches
such as rotary switches, toggle switches, on-off switches
25 etc. The method is particularly advantageous in connection
with keyboard switches. A currently very utilized keyboard
switch is square and has outer dimensions of 6 mm by 6 mm,
and the free ends of the terminals of such a switch corres-
pond to the connection points of printed circuit boards
30 designed for such switches. To create more room for other
components connected to the printed circuit board it is
advantageous that the keyboard switch have smaller di-
. mensions, for instance 4 mm by 4 mm. To enable his smaller
switch to be used both with printed circuit boards designed
35 for the larger switches and with printed circuit boards
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renoving portions of the sheet. Preferably, a housing is attached to each
of one or nore sets in each of all the rows substantially sinultaneously,

and a switching neans is subsequently installed in each of the housings in
one or nore steps, each of said steps being perforned in one or nore

housi ngs of ewehesdoonl | the rows substantially sinultaneouspeiypriaesy he
housi ngs consi st of a noul dable plastic material, the housings are

preferably attached to each set by being moul ded around the netallic

termnals of tRes3ghed SATHL stlithezechbS, nﬁi@rﬂoﬁlsnﬁf_:; bbetﬁéﬂéé ﬁax‘@ase
netal as eff|C|enE % 5? possi bl the ts are nref erab dIS %f qﬁe
sheet in an ar PYy-E8neT5 1 AP h@UEQt ?lﬁ?Y IPeF Nt
rows of sets epflendi paraXlel fia $hedplavei of blmj Srb!peﬂ:urtherextﬁbsimtdial |y

paral lel, rect 6¥%ﬁ éﬂ%ﬁ; e S [ t
substantial |y hbhggﬁﬁt angl es h éb????ﬂ%éﬁf4 ﬁ&oﬁdgr%ﬁr%g‘ﬁn Long,

apertures.f 8r S8l %ﬁqu‘Hﬁ'Pﬁ FPABPEIEHRT 2 a Tire? sub-set corres-
ponding to an application, for example exterior printed .

circuit board electrical connectlons, of a keyboard switch

w1th a sguare section with exterior dimensions of 6 mm by 6

mm, and a second sub-set corresponding to an application, for
10 example exterior printed circuit board circuit connections,

of a keyboard switch with a square section with exterior

dimensions of 4 mm by 4 mm.

To further reduce production time and thereby increase the
throughput with given means as regards personnel, space and
15 production units it is advantageous to reduce the number of
separate elements in the switching means, and therefore it is
advantageous to apply the method according to the invention
to a keyboard switch wherein the switching means of the
keyboard switch comprise a contact element for electrically
20 interconnecting at least two of the terminals in a first
position of said contact element and interrupting said elec-
trical interconnection in a second position, an activating
element for moving the contact element from its second to its
first position, a resiliently deformable member arranged for
25 cooperation with the activating element such that it is
resiliently deformed when the contact element is in its first
position and is undeformed when the contact element is in its
second position, and a key element connected to the activa-
ting element, said key element being arranged for being
30 operated by a fingertip of a user of the keyboard, the acti-
vating element, the deformable member and the key element
constituting an integfal unit made from a resiliently
deformable material such as silicone rubber.

To further reduce the number of steps to be performed during
35 the installation of the switching means, the contact element,
prior to installing the switching means in the housing, is



during the steps of attaching the housing, |nstaII|n<THEp gkquns
and separating the sets fromthe sheet are provided along §5%6§%§e t he
sheet and in at |east sonme of the regions between the sefs cases
where the same switch can be used for two or nore applications it is
advant ageous waoséedse sane production method and equi prent pemvpRressiaed for
manuf acturing the switch for all such appligations and therefore according
to the invention each set of termnals nay conprise at |east two 15

sub-sets, each piéf&riblgoTiseaepdatthdied b fs‘aG_aeahleppfdaﬁaméﬂam&eOioyt he
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sub-set or sub-sets of each set not relevant for the current application of
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parallel to the sides of the rectangle.

In some applications it is advantageous that the sheet con-
stitutes a strip that can be wound on and off a roll. '

The invention further relates to an electrical switch pro-

duced by a method according to any of the appended claims 1 -
10 14.

In a further aspect of the invention it relates to an'eleé-
trical switch according to any of the appended claims
15 - 22,

The invention will be described more in detail in the follow-
15 ing with reference to the drawings where:

Figure 1 shows a plan view of an embodiment of a sheet of
base metal with sets of terminals and housings of a keyboard
switch according to the invention,

Figure 2 shows an enlarged view of the region of the sheet in
20 Fig. 1 enclosed in the square indicated by A in Fig. 1,

Figure 3 shows a top view of a completed switch produced by
means of the sheet shown in Fig. 1, the outer portions of a
first sub-set of terminals being removed,

Figure 4 shows a side elevational view of the switch shown in
- 25 Fig. 3,

Figure 5 shows a second side elevational view of the switch
shown in Figs. 3 and 4,
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such as rotary switches, toggle switches, on-off switches 25 etc. The
method is particularly advantageous I n connection with keyboard sw tches.

currently very utilized keyboard switch is square and has outer di nensions

of 6 mby 6 mMmm and the free ends of the terminals of such a switch
corres- pond wo deRkgeronnecti on points of printed circuit bopefHkedbesesi gned
for such swtches. To create nore roomfor gther conponents connected to
the printed circuit boar d it is advant ageouS that the keyboard switch has

smal l er di-
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Figure 7 shows a side elevational view of the switch shown in
Fig. 6,

Figure 8 shows a second side elevational view of the switch
shown in Figs. 6 and 7, and ’

Figure 9 shows a cross section along line B - B in Fig. 3.

A substantially planar sheet 1 of an electrically conductive
metal such as a tin-bronze coated with silver is subjected to
a punching process whereby the configuration shown in Figs. 1
and 2 is formed. An array of sets of terminals generally' |
indicated by the reference number 2 are disposed in two
series of mutually orthogonal rows within the boundaries of
the sheet defined by narrow strips 3. Transverse strips 4
interconnect the strips 3 extending in the 1ongitudiha1
direction of the sheet 1 indicated by the arrow D.

Each of the sets 2 comprise four terminals 5 and four ter-
minals 6, each of the terminals 5 and 6 being at one end
thereof attached to a respective transverse strip 4. At their
opposite end, the terminals 5 and 6 are connected to each
other in pairs and are conmnected to a respective circular
contact nib 7 which in said punching process is formed such
that it projects out of the plane of the sheet 1.

After having been subjected to the punching process the sheet
1 is subjected to an injection moulding process in which an
array of fifteen by seven housings 8 of a plastic, electri-
cally insulating material are simultanecusly moulded around
the terminals 5 and 6 of cortesponding sets of same. One such
array is shown in Fig. 1.



switch has, according to the invention, a square section in a plane
parallel to the plane of the sheet, the exterior di- nensions of the square
section being 4 mMmwi de and 4 nmlong, 5 and the set of termnals
conprising a first sub-set corres- ponding to an application, for exanple
exterior prinwedéazeeruit board el ectrical connections, of apkpyRaRnss;SW tch
Wth a square section with exterior dinensigns of 6 nMmby 6 mMmm and a
second sub-set corresponding to an application, for 10 exanple exterior

rinted circuit | § Cid qﬂgﬁﬁﬁg r it i
gquare sectionfﬁﬁf%hggga?igééd%nenslongggfeggﬁﬁ$§&¥29ﬁﬁ?n@%kéﬁg?m%#réé?uce

production ti neERdSt ABAIRY | CUFRASS &, 8mahi of o tTrchh pERaVRiR ease
regards personridl issfegirablie 1to ywrkiwithoa phutaslity icf @iseprbageshsets 1

reduce the nunbgr c8b 8PR6GE CoEdSETRIH %nhnpwaﬁgeé&%%@;%%a{'gn?a{ﬁe sheet

Lo a keyboar®l SWREYNCRRBFLRS 4 AR FEHPRS SbaRUch ATRyapbeare Suieh
conprjse a contdestirabdeeho Wwork efidit @ cahtinuous strip that may be wound
on a roll for transport between and feeding into the various
work stations or extend as a continucus strip between the
work stations in which the various production steps are
10 carried out. In all cases the sheet must be advanced to bring
a new area thereof into the work station and thereafter the
sheet must be fixedly pdsitioned correctly in the work sta-
tion. Therefore, during the said punching process, apertures
9 and 10 are punched in the longitudinal strips 3 and the
15 transverse strips 4, respectively, the apertures 9 serving
primarily to advance the sheet and the apertures 10 serving
to position it.

After the housings 8 have been moulded around or unto the
sets 2 of terminals 5 and 6 the arrays are moved to a switch-

20 ing means installation work station either by transpdrting
discrete sheets 1 individually or in stacks to said work
station or by feeding a continuous sheet 1 into the work
station from the moulding station or via an intermediate roll
on which the continuous sheet 1 is wound.

25 In the said work station, fifteen moulded unitary push button
snap activating elements 11 are inserted substantially simul-
taneously in fifteen corresponding housings each from a
different longitudinal row in the sheet 1 but not necessarily
in the same transverse row. The activating element 11 con-

30 sists of a resiliently deformable material such as silicone
rubber. A contact element 12 consisting of a tin-bronze °
coated with silver is partially embedded in the activating
element 11 during the moulding thereof. The unitary activat-
ing element 11 has an upper portion projecting upwards rela-

35 tive to the housing and intended to serve as a key element to
be depressed by the fingertip of a user of the switch. The



20 interconnecting at least two of the terminals in a first position of
said contact elenent and interrupting said elec- trical interconnection in
a second position, an activating elenent for noving the contact el enent
fromits second to its first- position, a resiliently deformable nenber
arranged for ¥os@eeperation with the activating el ement suGierdidlsmebdsy ! S
resiliently defornmed when the contact eleneng is inits first position and
i-s undef ormed when the contact elenent is inits second position, and a key

el ement connect agmeoshi&pedClowdr regiBnCbeNERé , adRivhti®)y @henBAat i)fiétglowds
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Cl erent, pri Sr &8 AREPAPY T T WRPF CRPAYORethoh S5 VAGLey rptenant 11.
The dome shape of said lower region entails a snap effect
when the downward pressure builds up sufficiently to overcome
the dome resistance so that a buckling of the dome shaped
lower region of the activating element 11 takes place

10 whereafter the contact element 12 electrically interconnects

the two contact nibs 7 immediately after the user has felt
the snap effect. )

After the activating element 11 has been installed the sheet
is moved to a cover installation work station where a stain-

15 1less steel cover 13 is arranged on the activating element 11
and is fixed to the housing by means of fastening members 14
that may be rivets, screws or projections of the housing
cooperating with corresponding apertures in the cover 13 and

_ the activating element 11, the fastening members 14 securing

20 the activating element 11 relative to the housing 8. This
step is also carried out substantially simultaneously on
fifteen switches, one from each longitudinal row of the sheet
1.

In a subsequent terminal separation work station the ter-

25 minals 5 and 6 are separated from the sheet 1 at points
indicated by dotted lines 15 and 16, respectively, thereby
separating the completed switches from the sheet 1 and each
other. Depending on the application of the switch, i.e.
whether the application corresponds to utilization of the

30 terminals 5 (Figs. 3 - 5) or the terminals 6 (Figs. 6 - 8),
the outer portion of the terminals 6 or 5, respectively, are
separated from the switch at points indicated by dotted lines
26 and 25, respectively.



-5- preferably fixedly attached to said unit, for instance by partially
enbedding it in the material of the unit. Preferably, the sheet of base
netal is substantially rectangular, the rows of sets of termnals being
.substantially parallel to the sides of the rectangle. In sone applications
Tt is advant agemsmdohnat t he sheet constitutes a strip that pefRpRéesgesyind on
and off a roll. The invention will be described nore in detail in the
following with reference to the drawi ngs whére: Figure 1 shows a plan view

of an enbodi nenthoftamiiRal 8f obasemdPiny bWhEhtéeEﬁeofeéxf‘ifE:d‘%hﬁ?éngs

egi on-of the SHud tn BAgsT r fOLE o eadiBa iRl Makfen 1tB0en TR £ g

1, Figure 3 shotke teryynalegeparatiomwanke gtanionnhspelydthat the texminals
not relevant for the application in question are not separ-

5 ated from the sheet 1 until after the relevant terminals have
been separated from the sheet 1 and have been bent into the
correct shape in the bending work station.

These f£inal steps are each also carried out substantially
_ simultaneocusly on fifteen switches one each from each longi-
10 tudinal row.

Naturally, a different number of simultaneocusly processed

switches can be chosen for the different manufacturing steps
depending on the methods chosen for performing the activities
comprised by the steps. : '

15 Example
The sheet 1 consists of silver plated tin-bronze with a
thickness of 0.35 mm. The outer portions of the terminals 5
and 6 are 0.6 mm wide and the distance from the bottom of the
housing 8 to the ends of the terminals 5 and 6 in Figs. 4 and

20 7, respectively, is 3.6 mm while the distance between said
ends in the same Figures is 4.5 mm. The distance between said
ends of the terminals 5 in Fig. 5 is 6.5 mm while the dis-
tance between the ends of the terminals 6 in Fig. 8 is 2.55
mm. The total height of the switch from the bottom of the

25 housing 8 to the top of the activating element 11 is 4.3 mm.
The diameter of the top of the activating element 11 is 2 mm.
The contact element 12 consists of silver plated tin-bronze
and the distance from its lowest portion in Fig. 9 to the top
of the contact nibs 7 is 0.7 mm. The activating element 11

30 consists of silicone rubber. The housing consists of PPS and
has outer dimensions of 4 mm by 4 mm in Figs. 3 and 6.

The method according to the invention can be employed for a
variety of other types of switches such as rotary switches,
toggle switches, on-off switches etc. where a housing is



nmeans of the sheet shown in Fig. 1, the outer portions of a first sub-set

of term nals being renoved, Figure 4 tlonal vi ew of the
switch shown in Fig. 3, Figure 5 ShOV\JSTﬁlSSSHﬁ‘TdH_Qs vational view of
the switch shown in Figs. 3 and 4, WO 96REPRACED _

PCT/ DK96/ 0025 Wabsdrzapar € 6 shows a t op-wiew of—a Cconpl et ed SwCrdKsuasiuced .
by neans of the sheet shown in Fig. 1, the gyter portions of a second
sub-set of term nals being renoved, Figure 7 shows a side el evational view
of the switch s@owached Totgsed, ofi germitahams swiechity sekmselameat i onal

view of the sw gl SN shNabbYdr 8n%fe modlihg. The method can also be
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employed in a variety of cases where the same basic switch
has different applications requiring different geometrical
configurations of the terminals, different widths and thereby
electrical resistances and so on. The number of sub-sets and
thereby different applications may be more than two. It would
be obvious to those skilled in the art how to apply the
principles of the invention to a series of technical problems
of this type.

Similar cbservations are valid with respect to the switch

~according to the invention as the principles of said switch’

can be applied to a variety of other types of switches such
as rotary switches, toggle switches, on-off switches etc. The
switch according to the invention can also be -employed in a
variety of cases where the same basic switch has different
applications requiring different geometrical configurations
of the terminals, different widths and thereby electrical
resistances and so on. The amount of sub-sets and thereby
different applications may be more than two.

~ The method according to the invention is the more advan-

tageous the more different manufacturing steps are to be
performed when producing a particular switch.

Although the keyboard switch housing described with reference
to the drawings has a square cross section in a plane paral-
lel to the plane of the sheet, the same principles of the
invention will apply to such a switch with any other suitable

.cross section shape, for instance circular, rectangular and
‘80 on. Naturally, said keyboard switch or other switches

having multiple uses may also be manufactured in processes
utilizing per se known methods, for instance one switch at a
time or one row of switches from a narrow strip of conductive
material.

I
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Fi gure 94&“ tion along line B- Bin Fig. 3. A substantially
pl anar 's ﬂlﬁumlmmﬂ"m rically conductive 10 _pgetal such as a tin-bronze
coated w t*h Silvermiss Si

ected to a |ppHigGHEETPHAS BEEN Wher eby t he
configuration shown in Figs. 1 and 21{is fo@ﬁ?ﬁhCEﬁ" arr%y of sets of
term nal s gerweoaéd2ey7 ndi cated by the : 2 ar eclymeeensy i N two

series of mutually orthogonal rows within Ege boundaries of 15 the sheet
defined by narrow strips 3. Transverse strips 4 interconnect the strips 3
extending in tekea@egi tudinal direction of the sheet 1 indicated by the
arrow D. Each of the sets 2 conprise four termnals 5 and four ter- mnals
6, each of the termnals 5 and 6 being at one end 20 thereof attached to a
respective tradsvarmathng iqf profuctihgi an opiestivicadnéwitbh comprising 8 and 6

are connect ed h@uﬂﬁﬁé‘éBfﬁﬁédd“pﬁ%hi&lfﬁdeﬁﬁfbd&%@”%%&%éhiﬁ?amééﬁ§“¥ﬁkiVe

chroul ar comt ael chelaril ol L 22 TP IR P EeRe L [ ImG Syl e
subj ected t & teachuretmimplphasting ahecextexior portion outside the housing
) and an interior portion inside the housing, the method com-
prising:
- providing a substantially planar sheet of the base metal of
said terminals,

10 - removing portions of the sheet so as to form within the
boundaries thereof at least two rows of said sets of metallic
terminals and so that each terminal remains attached to the
sheet solely at the end of the exterior portion of each

. terminal farthest from the interior portion thereof,

15 --;attaching a housing to each .of the sets in the sheet,

- installing a switching means.in each of the housings, and
- separating said end of each of the exterior portions of
each set. provided with a housing and a switching means from
the sheet.

20 2. A method according to claim 1, wherein a housing is
attached to each of one or more sets in each of all the rows
substantially simultaneously, and a switching means is
subsequently installed in each of the housings in one or more
steps, each of said steps being performed in one or more '

25 housings of each of all the rows substantially simultaneous-
ly.

3. A method according to claim 1 or 2, wherein the housings
are attached to each set by being moulded around the metallic
terminals of the set.

* 30 4. A method according to any of the claims 1-3, wherein the
sets are disposed in the sheet in an array constituted by

- substantially parallel, rectilinear rows of sets extending.in
a first direction and by further substantially parallel,
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1 is subj tion noul di ng process in which an array of
fifteen t‘mulimmmmm 8 of a plastic. electri-_cally insulating

material a e csi wul tantously noul d¢dHeE SHEET HAS BEEN| nal s 5 and 6 of
correspondi ng sets of same. One s{ch 30peMmACRY |s swomn in Fig. 1. WO
96/ 42097 WO 96/42097 REH-DKI6/ 002 pér/DKédmsyheet 1
has a length corresponding to a miltiple ofysuch arrays and may conprise a
.smal | nunber of such arrays in case it is desirable to work with a

plurality of disedtiiidnsaeckdwd oD éé& veattendingt e:psaOéeédﬁﬁi @igeécteiobnn
process, and th g u rrays in
5SS, .&nﬁ%éﬁﬁ% f@ﬁ s 2698n0UEREL: Ui o

case it is desirable to wo con I 'nuous strip t%at may be wound on a
roll for transport between and feedlng into the various work stations or
extend as a con$i raimetholdr apcbetilngnte leeny of the preceding claims, wherein

apertures for guiding and positioning the sheet during the

5 steps of attaching the housing, installing the switching
means and separating the sets from the sheet are provided
along the edges of the sheet and in at least some of the
regions between the sets.

6. A method according to any of the preceding claims, wherein

10 each set of terminals comprises at least two sub-sets, each
sub-set 'éorresponding to a different application of the
switch, the method comprising a further step in which at
least a portion adjacent said end of the exterior portion of |
each of the terminals of the sub-set or sub-sets of each set .

‘15 not relevant for the current application of the switch is
‘separated from the rest of the terminal and thereby from the
completed switch.

7. A method according to any of the preceding claims, wherein
the switch is a keyboard switch. -

20 8. A method according to claim 6 or 7, wherein the different
applications of the switch consist in different spacings
between the electrical connection points of said ends of the
exterior portions of the terminals of the individual sub-sets
to exterior electrical circuitry.

25 9. A method according to claim 7 and 8, wherein the housing
of the keyboard switch has a square section in a plane paral-
lel to the plane of the sheet, the exterior dimensions of the
square section being 4 mm wide and 4 mm long and wherein the
set of terminals comprises a first sub-set corresponding to

30 an application, for example exterior printed circuit board
electrical connections, of a keyboard switch with a square
section with exterior dimensions of 6 mm by 6 nm, and a
gsecond sub-set corresponding to an application, for example

lﬁn
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wor k sta various production steps are 10 carried out. In
al | caseﬂl“ﬂl“l"l“““““l“ﬁe advanc area thereof into the
work stati*on®and ther®after the sh¢dHISnSHEFDEASI BEEN j positioned correctly
in the work sta- tion. Therefore, duringrgpi@acgpi d pupching process,

apertures 9 amddmzeare punched in Lrips 3pefiBkddifast©
transverse strips 4, respectively, the apenhures 9 serving primarily to
advance the sheet and the apertures 10 serving to position it. After the

housi ngs 8 have:dteemom&ﬁﬁsé@rcqw&dier bHat@® él@t&@k&ﬁc@ﬁn&éﬂ%ﬂ@' ofogand 6

the arrays are Oy 20 I neans . nst tlon ywor k statlon
either by transp r?g;% dgg%ﬁ%te hhge?gu%r?rﬁﬁéﬁ $§ oPXFRTLPE Klens < 5i d
work station oﬁlﬁysf d%ﬁgné&bdnﬂﬂhuous sheet 1 |nto the work station from
the moul ding station or via an internediate roll on which the continuous

But ton snap. actvat RGeS B8, Fo F Rl 11 £, e PRRFRLR i iqAtEiag
5 means of the keyboard switch comprise a contact element for
electrically interconnecting at least two of the terminals in
a first position of said contact element and interrupting
said electrical interconnection in a second position, an
activating element for moving the contact element from its

10 secogd to its first position, a resiliently deformable member
arranged for cooperation with the activating element such
that it is resiliently deformed when the contact elemeiit is
in its first position and is undeformed when the contact
element is in its second position, and a key element con-

15  nected to the activating element, said key element being
arranged for being operated by a fingertip of a user of the
keyboard, the activating element, the deformable member and
the key element constituting an integral unit made from a
resiliently deformable material such as silicone rubber.

Fl

20 11. A method according to claim 10, wherein the contact
element, prior to installing the switching means in the
housing, is fixedly attached to or integral with said unit,
for instance by partially embedding it in the material of the
unitc.

25 12. A method according to any of the claims 4 - 11, wherein
the sheet of base metal is substantially rectangular, the
rows of sets of terminals being substantially parallel to the
sides of the rectangle. |

13. A method according to any of the preceding claims, where-
d 30 in the sheet constitutes a strip that can be wound on and off
a roll.

14. An electrical switch produced by a method according to
any of the preceding claims.

This Sheet Has Been R.
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t aneousl y, en correspondi ng housings each froma different
| ongi tud| M.l liﬂ”ﬂ eet 1 but not necessarily in the same transverse
row. The | t 11 con- ~esi | iently deformabl e
material such as S|I|cone r ubber . /iﬁﬁﬁﬁggi?épghﬂﬁEN 2 consisting of a
tin-bronze coscesk/dsesrh silver is p i al REPIABEBdded {n t he PCTDKDED2S7

el ement 11 during the noulding thereof. The ynirary ctivat- ing elenent 11
.has an upper portion projecting upwards rel &% 35 tive to the housing and

i ntended to seryg %%1@%:%5?%% &%ﬁﬁd%&&geﬂ Rud ity Tt Elstd pakr-2a

user of the switg The

" PCT/ DK96/ 00257 & eﬁ?&ﬁé&“ﬁoﬁ%’r“&@gﬂ%ﬁ‘%‘% T EPPREFIHPSL Whkh @ Pet
al |l ows t he conteftate|least two mpetallbit timsunimadm eachi peoninal hwwiingt aon

shown in Fig. %deiticr ¥ritienPostsidd tHe Mbusing! ahd 4R interior portion
5 dinside the housing, wherein each set of terminals comprises
at least two sub-sets, each sub-set corresponding to a dif-
ferent application of the switch.

16. An electrical switch according to claim 15, wherein at
least a portion adjacent the free end of the gxterior portion

10 of each of the terminals of the sub-set or sub-sets of each
set not relevant.for the current application of the switch
has been separated from the rest of the terminal and thereby
from the completed switch. |

17. An electrical switch according to claim 15 or 16, wherein
15 the housing is moulded around the terminals of the set.

18. An eléctrical switch according to any of the claims 15 -
17, wherein the switch is a keyboard switch.

19. An electrical switch according to any of the claims 15 -
18, wherein the different applications of the switch conszst

20 in different spacings between the electrical conmnection
points of gaid free ends of the exterior portions of the
terminals of the individual sub-sets to exterior electrical
circuitry.

20. An electrical switch according to claim 18 and 19, where-

25 in the housing of the keyboard switch has a square section in
a plane parallel to the plane of the sheet, the exterior
dimensions of the square section being 4 mm wide and 4 mm
long, and wherein the set comprises a first sub-set
corresponding to an application, for example exterior printed

30 circuit board electrical connections, of a keyboard switch.
with a square section with exterior dimensions of 6 mm by 6
mm, and a second sub-set corresponding to an application, for
example exterior printed circuit board electrical connec-

S
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contact with both the c when downward pressure 5 is applied to
the upper region of th Mm&ﬂlﬁ nt 11. The done shape of said | ower
region entails a snap ef wnwar d pressure builds up
sufficiently to overcone the done reS|stance so that a buckling of the done
shaped | ower wegé/spesf the activating el enent 11 takes pl aperiskosleseaft er
the contact elenment 12 electrically intercqmnects the two contact nibs 7

i mMmedi ately after the user has felt the snap effect. After the activating

el erkrent 11 ha;thaas lastalk c{eﬂ@. gheethi #1608\ Bduare ﬁé&eioicxirhﬁiﬁi Ihatlon
Aot i vating ol cBEREEIEE tpeasiolii b, 8 MR BRE Ay Ly Means of fasteni ng
menbers 14 that may be rivets, screws or projections of the housing
clooper?t .ilgg Wi tzh Cah' Qliéeﬂﬁ'iéwl am&w a&cbgdn@ o \@fy b8 ehd érﬁnﬁil e?ésé?t ilgg
el ative to ( ndonotbrhgLs e Hidehind bl Yo bid elibai® aythfht RS
S|nultaneou§lypﬁﬁse a contact element for electrically 1nterconnecting at
least two of the terminals in a first position of said con-
tact element and interrupting said electrical interconnection
in a second position, an activating element for moving the
contact element from its second to its first position, a
10 resiliently deformable mewber arranged for cooperation with
the activating element such that it is resiliently deformed
when the contact element is in its first position and is
undeformed when the contact element is in its second posi-
tion, and a key element .connected to the activating element,
15 ‘said key element being arranged for being operated by a
fingertip of a user of the keyboard, the activating element,
the deformable member and the key element constituting an '
integral unit made from a resilient material such as silicone
rubber.

20 22. An electrical switch according to claim 21, wherein the
contact element is fixedly attached to or integral with said
unit, for instance partially embedded in the material of the
unit.

THIS SHEET HAS BEEN
REPLACED
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fifteen switches, one fromeach |ongitudinal row of the sheet 1. In a
subsequent termi nal separation work: sttati:on the ter- 25 nminals 5 and 6 are
separated fromthe sheet 1 at points indicated by dotted |ines 15 and 16,
respectively, thereby separating the conpleted switches fromthe sheet |
and each ot hewodaeondi ng on the application of the sw tch, pbrp g{@%her
the application corresponds to utilization of the 30 term nals g’ Igs. 3 -
5) or the termnals 6 (Figs. 6 - 8), the outer portion of the termnals 6
or 5, respectively, are separated fromghe switch at points indicated by
dotted lines 26 and 25, respectively. WO 96/ 42097

PCT/ DK96/ 00257 9 The terminals 5 orA? may be bent to the required shape as




shown in Figs. 3 - 8 in a bending work station included in the term nal
separation work station such that the termnals not relevant for the
application in question are not separ- 5 ated fromthe sheet-1 until after
the rel evant term nals have been separated fromthe sheet 1 and have been
bent into thewomsmHzoetr shape in the bending work station. Th kddhiasrSt €PS
are each also carried out substantially sinultaneously on fitteen swtches
one each fromeach longi- 10 tudinal row Naturally, a different nunber of
si mul t aneously processed switches can be chosen for the different
manuf act uri ng steps dependi ng on the nethods chosen for performng the
activities conprised by the steps. 15 Exanple The sheet 1 consists of
silver plated tin-bronge—=ath nes8/®»f 0.35 mm The outer portions of
b w-de and the distance from fthe bott om of
the hbusing 8 to the ends 3t [ tthd ferminals 5 and 6 in Fi gs._4\ and ‘\
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20 7, respectively, is 3.6 nmwhile the distance between said ends in the
sane Figures is 4.5 nmm The distance between said ends of the termnals 5
in Fig. 5is 6.5 nmwhilé the dis- tance between the ends of the termnals
6.in Fig. 8 is 2.55 mm The total height of the switch fromthe bottom of
the 25 housi ngve96/i2ovhe top of the activating element 11 is gwayumghagLhe

di aneter of the top of the activating elenent 11 is 2 mm The contac]%ll1

el enent 12 consists of silver plated tin-bronze and the distance fromits
| owest portion in Fig. 9 to the top of the contact nibs 7 is 0.7 mm The
activating el ement 11 30 consists of siliegme rubber. The housing consists
of PPS and has outer dinensions of 4 mmby 4 mnmmin Figs. 3 and 6. The

met hod according to the invention can be enployed for a variety of other
types of switches such as rotary switches, toggle switches, on-off swtches
etc. Where a housing is '

13
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10 attached to a set of termnals and swi tching neans atge Iy
and/or on the housing. The method_can al so be enpl oyed H RE#E%QE“E@@ éﬂEET

cases where the same basic switch -has different apgl i caf |éns requiring
di fferent geonmetrical configurations of athe term nals, jlffékéﬂEOMW@Bhs ahd
t hereby el ectrical resistances and so.on, The nunber of sgb sets and - '

ther eby dAfHIETHOD @BpPROBUCING ANy EBECTRICALNSWITWE |t| woul d De—obviotds fto
those skilled in the art how to apply the principles ofithe jnvention to ja

seri es of- techni cal probl ens of -this type. S| m I ar obser ions are varr
with respEhe pregephr iBvension FedAtss tPhés DK 't ary

SW ltchez , eieeekfcémﬂt Tsﬁblfe&h @ﬂm@vfrﬁ.si‘tﬂgt ﬁheﬁm@;ﬁm Smcrlemct geaticdniyal so be.
enployed in a varie of : cases ere the s ! h ff t

appl i cat i BRELPEHHPY F%@t&?‘rlf‘grgﬁ’f" Segl% Y %ré%g%n i gura | %nsgl!os qEIh e e

t er m ngl sledstf ewonmenadilis sedmimedshy eelchc termdnalediastiag@n and so on.

The a”‘)“”éxeérﬂi? $EEE 1800 SRR tiid hRARAngABRId GAT 110t Bk R I¢h t han

inside the housing.

In relation to switches of this type it is extremely impor-
tant to reduce the manufacturing costs. Any factor that in-

10 creases the number of switches produced in a given period of
time with the same personnel, factory space and discrete
units of production equipment is essential for the competi-
tiveness of the finished switch in the marketplace.

it is therefore an object of the present invention to provide

15 a method of producing such switches in which such an in-
creased production capacity is obtained as compared with
prior art methods.

A method for producing keyboard switches according to the preamble of claim 1 is

known from European Patent No. 0329968 in which a single row of sets of
20 metallic terminals is punched out of a strip of the base

metal of the terminals, a housing is moulded around each set
of terminals, switching means are installed in each housing
and each set of terminals is thereafter separated from the
strip. In this method the necessary moulding and installing

25 operations are confined to a single production track defined
by the single row of sets in the strip.

A method for producing push button switches ig known from

US Patent No. 4,803,316 in which two parallel rows of sets of

terminals are punched out of a strip, and a housing frame is
30 moulded on each set whereafter the sets are separated from

the strip and processed individually for installing the

switching means. In this method the individual processing of

each discrete set of terminals with attached housing frame

: | AMENDED  LrEET |




The net hod according to the invention is the nore
di fferent manufacturing steps are to be perforned
particular switch. A though the keyboard switch h¢
reference to the drawi ngs has a square cross sect
the plane of the sheet, the sanme principlgs of th
such a switch with any other suitable cross sectip
circular, rectangular and so on. Naturally, said k
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-eehvantageous the |
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row of sw t GBRBvVAITM and Bahsportation Betwbers Hedkapibuy Rorkedtationd! correspéidigio 1.

A et hod of ﬁrodum ng an electrical switch conpris
| east partid

housing frame.

i ng a housing (8)

at
¢ subsearent siepssefiirstalingthaswiishing means in each individual and discrete

So as to be able to form the sets, attach the housings to the sets, install the switching

means in the housings and finally separate the sets from the sheet all in more than one

production track while the sets still are interconnected in

according to the invention comprises:

the sheet, the method

- providing a substantially planar sheet of the base metal of said terminals,

- removing portions of the sheet so as to form within the boundaries thereof a

plurality of said sets of metallic terminals and so that each terminal remains attached to

the sheet solely at the end of the exterior portion of each terminal farthest from the

interior portion thereof,

- attaching a housing to each of the sets in the sheet,

- installing a switching means in each of the housings, and

- separating said end of each of the exterior portions of each set provided with a

housing and a switching means from the sheet, the at least two rows of said sets of

metallic terminals being formed within the boundaries of

removing portions of the sheet.

the sheet of the step of

Preferably, a housing is attached to each of one or more sets in each of all the rows

substantially simultaneously, and a switching means is subsequently installed in each

of the housings in one or more steps, each of said steps being performed in one or

more housings of each of all the rows substantially simultaneously.

When the housings consist of a mouldable plastic material, the housings are preferably

attached to each set by being moulded around the metallic terminals of the set.

So as to utilize the material of the sheet of base metal as efficiently as possible, the sets

are preferably disposed in the sheet in an array constituted

| AMENDED SHEET |

by substantially parallel,



(11, 12) for cooperating with a set of at |east |t REPLABEMENT cSHEET nal s
(5,6) each term nal having an exterior portion ¢u SI ng (8) and

an interior portion inside the housing (8), the dgqqyy i hg
1e base

provi ding a substantially planar sheet (1) of t sald
termnals (5,6), - renoving portions of the (L—sa.as fojform
within the boundaries thereof a plurality of sa d sets of netalllc

terninal s (B®)ikinkan tdes eficheterexrendirgrai nshedt (1)
solely at tfe ﬁf&rﬁértgﬁ)%sﬂi&npo%&fm&i e@&&iﬂﬁé&ﬁ' rgarst BESLefgOm

the interior portjon thereof, - taching a OUSIng to_each of the

sets in thé& ingyin_a Se??E@a@%??@F%P%vﬁ?Qﬁﬁ?@Fh% h¥ ?Elr}S?tlﬁngééﬁ of

t he housi ngsy e first s¢épeeetiog. Sai d end of each of the exteriaor portlons

of each set’ provided with a housing (8) and a swi tching :

5 Preferably, qpertures.for guiding and positioning the sheet

during the steps of attaching the housing, installing the
switching means and separating the sets from the sheet are
provided along the edges of the sheet and in at least some of
the regions between the sets.

10 In cases where the same switch can be used for two or more
applications it is advantageous that the same production
method and équipment can be used for manufacturing the switch
for all such applications and therefore according to the
invention each set of terminals may comprise at least two

15 sub-sets, each sub-set corresponding to a different applica-
tion of the switch, the method comprising a further step in '
which at least a portion adjacent said end of the exterior
portion of each of the terminals of the sub-set or sub-sets
of each set not relevant for the current application of the

20 switch is separated from the rest of the terminal and thereby
from the completed switch.

The method of production according to the invention can
advantageously be used for a variety of different switches
such as rotary switches, toggle switches, on-off .switches

25 etc. The method is particularly advantageous in connection
with keyboard switches. A currently very utilized keyboard
switch is square and has outer dimensions of 6 mm by 6 mm,
and the free ends of the terminals of such a switch corres-
pond to the connection points of printed circuit boards

30 designed for such switches. To create more room for other
components connected to the printed circuit board it is
advantageous that the keyboard switch has smaller di-
mensions, for instance 4 mm by 4 mm. To enable this smaller
switch to be used both with printed circuit boards designed

35 for the larger switches and with printed circuit boards

f e e ST
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freans fromthe sheet, characterized in that at |east two rows of said sets
of netallic tern1na|s (5,6) are forned within the boymdaries of the sheet

(1) at the step of renoving portions of the sheet. 2 Rpﬁuﬁet OU~aseqrdi ng
to claimdi, wherein a housing (8) is attached to each tf oné of_ﬁﬂEETs-
(5,6) in each of all the rows substantially sinultaneous
12 neans (11,12) is subsequently installed in each ¢
one or nore steps, each of said steps being perforng
housi ngs of each of all the rows substantially simjtaneously:

each set by bei ng noul ded around the netallic terninals (5,6) of

preferably fixedly attached to said unit, for instance by

partially embedding it in the material of the unit.

Preferably, the sheet of base metal is substantially
rectangular, the rows of sets of terminals being

substantially parallel to the sides of the rectangle.

In some applications it is advantageous that the sheet

constitutes a strip that can be wound on and off a roll.

The invention will be described more in detail in the

following with reference ' to the drawings where:

Figure 1 shows a plan view of an embodiment of a sheet of
base metal with sets of terminals and housings of a keyboard

switch,

Figure 2 shows an enlarged view of the region of the sheet in

Fig. 1 enclosed in the square indicated by A in Fig. 1,

Figure 3 shows a top view of a completed switch produced by
means of the sheet shown in Fig. 1, the outer portions of a

first sub-set of terminals being removed,

Figure 4 shows a side elevational view of the switch shown in

Fig. 3,

Figure 5 shows a second side elevational view of the switch

shown in Figs. 3 and 4,

| AMENDEL  bric€T




4. A nmethod according to any of clains. 1-3, wherein_the sets are di sposed
in the sheet (1) in an array constituted by substant} Tatet

rectilinear rows of sets extending in a first direct oggpéﬁgﬂ@”ﬁ‘ SHEERT
substantially parallel, rectilinear rows of sets extjending in a secgng
direction substantially at right angles to the firstf di rédt[b@@.']qg's A
met hod according to any of the preceding clains, wh rqln apertures (9}10)
for guiding and positioning the sheet durigng the st¢ps of attaekiagdt he
housing (8), installing the switching nmeans (11, 12) tand _separating thp sets
fromthe sheet are provided along the edges of the sheet and I'n at—teast

some of thattgghahdel weeNot heeriihilsband svitBhiAg Gy dirBgihotaIMedfint he

precedi ng cl ains, wherein each set of termnals_(5,6) conprises at |east
P’ sub. SetBd/ GR R Bs- SERSEETr odMEnEPHEd G 876 i AEIBRPROE 0 of t he

switch, theafRébpbl Vagebsvhgra the Bhae BSdH iswivbh Cinatdilfgaséna portion

adj acent sai d_end of the . .
J applféations requiring different geometrical configurations of the

terminals, different widths and thereby electrical resistances and
so on. The number of sub-sets and thereby different applications
may be more than two. It would be obvious to those skilled in the
art how to apply the principles-of the invention to a series of

technical problems of this type.

+ Similar observations are valid with respect to a variety of
different types of switches such as rotary switches, toggle
switches, on-off switches etc. Such switches can also be employed
in a variety of cases where the same basic switch has different
applications requiring different geometrical configurations of the
terminals, different widths and thereby electrical resistances and

so on. The amount of sub-sets and thereby different applications

may be more than two.

The method according to the invention is the more advantageous the
more different manufacturing steps are to be performed when

producing a particular switch.

Although the keyboard switch housing described with reference to
the drawings has a square cross section in a plane parallel to the
plane of the sheet, the same.principles of the invention will apply
to such a switch with any other suitable cross section shape, for
instance circular, rectangular and so on. Naturally, said keyboard
switch or other switches having multiple uses may also be
manufactured in processes utilizing per se known methods, for
instance one switch at a time or one row of switches from a narrow

strip of conductive material.




exterior_portion of each of the termnals (5,6) of the sub- set or sub-sets
of each set not relevant for the current 13 application of the switch is

i 111111111 1117 S Rt e s Ll /A
swi tch is a keyboﬁr& sW|tch 8. A met hork accordi ng to

exterior el €ek®iMB| circuitry. 9. A method accordir
wherein the housing (8) of the keyboard switch has altsquare section inja
pl ane parallel to the plane of the sheet, the exterior

1. A method of producing an electrical switch comprising

a housing (8) at least partially enclosing switching means
(11, 12) for cooperating with a set of at least two
metallic terminals (5,6) each terminal having an exterior
portion outside the housing (8) and an interior portion
inside the housing (8), the method comprising:

- providing a substantially planar sheet (1) of the base
metal of said terminals (5,6),

- removing portions of the sheet (1) so as to form
within the boundaries thereof a plurality of said sets of
metallic terminals (5,6) and so that each terminal remains
attached to the sheet (1) solely at the end of the exterior
portion of each terminal farthest from the interior portion
thereof,

- attaching a housing (8) to each of the sets in the
sheet (1),

- installing a switching means (11,12) in each of the
housings, and

- 8eparating said end of each of the exterior portions
of each set providedlwith a housing (8) and a switching
means from the sheet, characterized in that at least two
rows of said sets of metallic terminals (5,6) are formed
within the boundaries of the sheet (1) at the step of

removing portions of the sheet.

2. A method according to claim 1, wherein a housing (8)
is attached to each of one or more sets (5,6) in each of

all the rows substantially simultaneously, and a switching




REFLALEMIENT SAkET
di mensi ons of the s uare section being 4mm wi de and j4nm | ong and whérein

the set H I,am 'II rlses a first sub-set corrdsgontidBES 4998
applicat exterlor printed circuit bganfd el ectri cal
connecti ons, of a keyboard swtch with a square secti on WtiTexter+or
di nensi ons of 6mm by 6mm and a second suie set corr¢sponding to an
application, for exanple exterior printed circuit board el ectrical
connect i ons, meang Kéyb@abd1gwsubhewuentéysqu&télé@étp@ne@pthé&ﬂ%wacn

di A net hod di
chenst e, ook, 10,55 5r8, PR BOsnsab, Bkt BRI Pece Ml "
el ement (12) pLoko2heal §hCahbY i EONBASHAE B LBRN dEMaIal thiee Aiggni nal s

(5,6) in a fPrst position of said contact element and interrupting said
el ectrical substantially simultaneously.

3. A method according to claim 1 or 2, wherein the
housings (8) are attached to each set by being moulded

around the metallic terminals (5,6) of the set.

4. A method according to any of claims 1-3, wherein the
sets are disposed in the sheet (1) in an array constituted
by substantially parallel, rectilinear rows of sets
extending in a first direction and by further substantially
parallel, rectilinear rows of sets extending in a second
direction substantially at right angles to the first

direction.

5. A method according to any of the preceding claims,
wherein apertures (9,10) for guiding and positioning the
sheet during the steps of attaching the housing (8),
installing the switching means (11,12) and separating the
sets from the sheet are provided along the edges of the

sheet and in at least some of the regions between the sets.

6. A method according to any of the preceding claims,
wherein each set of terminals (5,6) comprises at least two
sub-sets, each sub-set corresponding to a different
application of the switch, the method comprising a further
step in which at least a portion adjacent said end of the
exterior portion of each of the terminals (5,6) of the sub-

set or sub-sets of each set not relevant for the current
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14 |nterconnect|on in a second position, an activatRE MQ&WMSHEETI) for
movi ng thH HEN' tl fromits second to its| flirst p05|t|on
resilient er (12) arranged for cocpeﬂdtmmmg tre
activating elenent (11I) such that it is resilient def ormed when fhe
contact elenent (12) is inits first position and is undeforred-hh¢n the
contact elenent (12) is in its second position, ke elenent 11)
connect ed t oaphtigstivat pfigtbeeswitchlip, Sgﬁaﬁakéﬁ &lreme fr &hged
for being operat a _finger of a_user t he ke the activatin
el ement (11)% erﬁénag Bpﬁaﬁg ﬁbﬁggfoFl # aﬁ&mpﬁgt?gy él% Bt (11) ’
constituting an integral unit nmade froma resiliently deformable materi al
such as silicone rubber. 11. A method according to claim 10, wherein the
contact el engnt (A2methoidoacroridistaltiol mgyt ko€ $mki@$mﬂq§dﬁaguchaimSL2) in
the housing, is fixedly attached to or integra h said unit, for

i nst ance by waerﬁan|§h@n§ya&PHg gt 3 keyboar SW1tc

—h

8. A method according to claim 6 or 7, wherein the
different applications of thé switch consist in different
spacings between the electrical connection points of said

- ends of the exterior portions of the terminals (5,6) of the

individual sub-sets to exterior electrical circuitry.

9. A method according to claim 7 and 8, wherein the
housing (8) of the keyboard switch has a square section in
a plane parallel to the plane of the sheet, the exterior
dimensions of the square section being 4mm wide and 4mm

- long and wherein the set of terminals comprises a first
sub-set corresponding to an application, for example
exterior printed circuit board electrical connections, of a
keyboard switch with a square section with exterior
dimensions of 6mm by émm, and a second sub-set
corresponding to an application, for example exterior
printed circuit board electrical connections, of a keyboard
switch with a square section with exterior dimensions of

4mm by . 4mm.

10. A method according to claim 8 or 9, wherein the
switching means (11,12) of the keyboard switch comprise a
contact element (12) for electrically interconnecting at
least two of the terminals (5,6) in a first position of

said contact element and interrupting said electrical

A it
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the mat I“ lm 12. A nethod according to any of clains 4-11,
V\/nerel n “m‘sm “ lmll base netal is substantially rectangular, the rows
sets tter m ntl s bei ng substantially parallel to the sides of the
rect angle. 13. A nethod according to any of the preceding clains, wherein

the sheet (1) constitutes a strip that cam be wound on and off a roll.

REPLACENMENT SHEET
interconnection in a second position, an activating element

(11) for moving the contact element from its second to its
first position, a resiliently deformable member (12)
arranged for cooperation with the activating element (11)
such that it is resiliently deformed when the contact
element (12} is in its first position and is undeformed
when the contact element (12) is in its second position,
and a key element (11) connected to the activating element
(11), said key element being arranged for being operated by
a fingertip of a user of the keyboard, the activating
element (11), the deformable member (12) and the key
element (11) constituting an integral unit made from a

resiliently deformable material such as silicone rubber.

11. A method according to claim 10, wherein the contact
element (12), prior to installing the switching means
(11,12) in the housing, is fixedly attached to or integral
with said unit, for instance by partially embedding it in

the material of the unit.

12. A method according to any of claims 4-11, wherein the
sheet (1) of base metal is substantially rectangular, the
rows of sets of terminals being substantially parallel to

the sides of the rectangle.

13. A method according to any of the preceding claims,
wherein the sheet (1) constitutes a strip that can be wound

on and off a roll.
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trical switch wherein material is cut
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a plurality of sets of terminals (S,
6, 7) are formed integral with the

sheet (1). A housing (not shown)

nals such that the inner terminals (7)
are within the housing. Operative el-

ements are mounted in the housing,
The moulding of the housings and
the mounting of the clements are per-
formed on a plurality of sets of termi-
nals simuitaneously. The individual
switches are separated from the sheet

(1) either by severing the terminals
5 at 15 and 25 and the terminals 6
at 16, thereby forming a switch with
a short distance (fx 4 mm) between
the terminal ends of terminals (16), or
by severing the terminals 6 at 16 and
26 and the terminals 5 at 15, thereby
forming a switch with a longer dis-
tance (fx 6 mm) between the terminal

ends of terminal (15). Hmbyaswitchforbﬁngmounwdinanmayofeidm4x4nnnor6x6mnimayop&onauybepmducedwiﬂ1ﬂw

same equipement and in the same process.




