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~appl i CHEA ABStrRD gggalss pggcr ....... approxi mately the sane 10 si ze as a
standatd credit car IThe card, |t?eI£ GfﬁiéAff%% intelligence in
the formof a menory circuit. A car PE r or card connector is
used to detect certain i nformati on stored on the card, and is used
in applications such as ?; %Tﬁgcgap@“fﬁﬁbH AgﬁﬁMgﬂhGlGVlSlon decoders
or 15 descranbl ers, and a vaftety o USes. One
type of chip card is identified as a "Subscrl ber's ldentification

Modul e" or "SI Mpijeatd ofhitHe IThvention @ Mniature chip card for use in

smal | hand hel d devi ces ch a ocket size cel Iar tel o]

SI M provi des 20 user|(;Qﬂqf%Q%ﬁ?QﬁP$ngﬁﬂaréhéﬁaFﬁkﬁ 5hore ﬁggdggiscgﬂd
tSIhﬁ/I tSI M car ddr e%d-gcl?ﬁwd 1 yswctosie®dahds paxeritcudmrdng to a bdadealswiftalhe
0 provide | dent . f.icati 0 S ess by a cellular

t el ephone user. BUCH' as mlght(ﬁ% %%fgﬁ%hﬁgé%iﬁd rea%?f chlpycard has
exposed 25 ' contact pads for matingly engagi ng underlying cantil evered
contacts of a Sg%%;yﬁﬁﬂi&” ot Al thv&adesn Since the card S

v manual [y, SIM._connecta

inserted and re connectors have had
Chf£ cards presenﬁiy are used in a variety of

applications and comprise a card of approximately the same
10 size as a standard credit card. The card, itself, contains
intelligence in the form of a memory circuit. A card
reader or card connector is used to detect certain
information stored on the card, and is used in appllcatlons
such as banking machines, cable television decoders or
15 descramblers, and a variety of other uses.
One type of chip card is identified as a
nSubscriber’s Identification Module" or "SIM" card which is
a miniature chip card for use in small hand held devices
such -as pocket size cellular telephones. The SIM provides
20 user identification in individual telephone handsets and
the SIM card reader readily accommodates insertion and
removal of the SIM to provide quick identification and easy
access by a cellular telephone user.
A typical SIM or other chip card has exposed
25 contact pads for matingly engaging underlying cantilevered
contacts of a SIM connector or card reader. Since the card
is inserted and removed manually, SIM connectors have had
some inherent design difficulties.
One such difficulty in the use of chip cards and their
30 respective readers 1nvolves contamination of the exposed
contacts which can dlslntegrate the integrity and
reliability of the electrical connection between the card
and the underlying contacts. Since éhip cards are
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sone inherent design difficulties. One such difficulty in the
use of chip cards and their 30 respective readers involves contam nation
of the exposed contacts which can, disintegrate the integrity

and reliability of the electrical connection between the card

and the wunderlying contacts. Since chip cards are Patent

2 typically carried by a person and are exposed to a mﬁde97_117 SG

range of contanipant he 0S t |1

dirt or conta mr’-igﬁtlggll rt5%u #eg%%hp%r%% frﬁjd dré elxlpolsaerdl ephone
appl i cations or rgng_@rr@tfl (t;ome?lar!anar&s, rtdt&1|¢msdvm¢%@er n¥8| 91519@9@@0&@ add.
Anot her desi gn ?Ii;ltibc%f yd%?tcmrp ﬁ@ﬁ@ L hERLRES, partlddl\é&ll\ﬁzeswiﬂ@ moblr]].e

i ncorporation of nmeans to detect resence he card into
card reader.  Sgedhudatecttedarhone aPP%iLﬁﬁ‘é{L@thatort hea‘é%?‘Ha'F%cf ulteyLer
seated, asd ar emhyBigall whilkhl@nvoltike oultdodr @fse.end position or

end- of - str ok tch ted_.pnt h d

complete o lhsert: onPBPHRRE CRSEo SEEERRLESS AP P ARy T ERds SERREE
ei ther normal | y iapeivesi tdleednoorporatlion cofosednswitiockdesect the pweaerme
change in state gf E]F& %’&é&hlhéodet%r‘?&t %Qrdsufé‘agérw subh (48 &&¢ d riedird

its conmpletely inser osition reader s activate
data is transm stegaflso r the cardtg§ fwblysgrted d.and are tYPlcallY in

Because gqfy the Rkt alignhaldy e &igc @sﬁg@;{@lﬁ apd  end- ofLBehsbkeesmttlc\res
readers and thei,r known exposure to nt am pant s Qwn prior
connectors i ncdPGOrROrREed intogyft Ehega’ﬁ veFeR %irex"lp%ns‘fex}:@céﬁ Hma.‘ﬁttﬁes
conpl i cat ed 1nsd$ﬂﬂdﬁ“bﬂ(thﬁ(ﬁ&£d a@me@sten@npesnnaahssamdchesa@anamw
to ensure.the int r ify.o t

té:gmefro In r%’l T % egl ¥>r 8%%1&‘%} cﬂ'@se-ﬁ]esrvﬁtches

is therefore a & yet econ
When a change in state of the sw1tch is detected such as

15 if the card is in its completely inserted position, the
card reader is activated and data is transmitted from (or
to) the chip card. '

Because of the portable nature of chip cards and
their respective readers ‘and. their known exposure to

20 contaminants, known prior art connectors incorporating
switches have used expensive and sometimes complicated
designs to protect against contaminants and damage and to
ensure the integrity and reliability of the system. There
is therefore a need for a simple, yet reliable and economic

25 switch design to incorporate in a chip card or SIM reader
or connector. The present invention 1is directed to
satisfying this need and solving the various problems
discussed above.

Summary of the Invention
30 An object, therefore, of the invention is to

provide a new and improved electrical switch assembly of
the character described. _
In the exemplary embodiment of the invention, the
switch assembly includes a first stamped and formed switch
35 contact having a base and an integral first contact arm
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257 switch design to incorporate in a chip card or SIMreader or

connect or. The present invention is directed to satisfying this
need and sol ving the various probl ens . di*scussed above.

Summary of the Invention 30 An object, therefore, of the

I nvention is to provi de a new and inproved electrical sw't

of the character described. . In the exenpla%?'

enbodi ment of the |nvent|on switch assenbl n e

stanped and for %&%t the (?c?rﬁ act \#5’\7 égs)exg{ﬁldqé‘%dlﬁ euw %ﬁdlryt
contact arm facing contactf shdédceverAtWMG3tamﬁ§i o aﬁgrnmdnme&h
upwvardly AL Cf?Qé agl ﬁg%éa%ﬁ'xd AaR e G AP ePrIng f@éﬂegcéwatﬁh

contact has a base an I ntegral spring confact arm i nt o
cantil evered podclded ab@)% Fﬁ@%&?é’ered'ﬂﬁothlonsﬁhW§ CB]PI?aaa%‘r ‘m hdsi®

di stal eng fol d%ﬂaxﬁh@r editelct Carm has @efdirgaa CB}Ml\I\@dS!dedf aheﬁrgummraaio

surface opposin r acji ng con surf ce and _space
therefromin a celfe rﬁ')rf?ﬁf”F‘g' Sgkfyd{?rfd‘rrfqgoﬁoa ag ess% ea??@ﬁgwg the
Wth the above wpwatellst rﬁaﬁmgalco:rmdnmasmnfacaOand spaerdnthefretffiroms gm &y
contact armof the S‘aﬁ.@&n%pevﬂ cot}ld an SPacty S 4, 4 e and1rst cont act

arm of the.flrsPQ5m causes engagenent ¥e|at|ve
Wi pi ng action bet Witk heheor&lume supfigues. strecwiprhg armbigiption,

functiongg Rl | JHALEY Gt f@oﬁ%@caﬁura@ceﬁebgeeaﬁaWMt@

cont ani nant s therefrom I n addi tion, the first and sec swi t.ch
contacts can be CORERSE HOWARAD EBFMSATSke SOTGRGTAH™ T the Fiasty SRR
the contact surfRegadiei radsdsedngaenditt and relative wiping action

between the contact surfaces.. The wiping action functions
to continually clean the - contact surfaces by removing
15 contaminants therefrom. In addition, the first and second
switch contacts can be stamped from a common sheet of metal
material with the contact surfaces being formed from the
same side of the metal sheet. This facilitates economical
and efficient selective plaﬁing of the contact surfaces.
20 As disclosed herein, the contact arms of the
first and second switch contacts are disposed in a side—by-'
side relationship. The distal end of the spring contact
arm has a transverse extension, with the downwardly facing
contact surface on the underside of the extension so as to
25 overlie the upwardly facing contact surface of the first
contact arm. The base of the second switch contact has a
raised abutment surface at a level coincident with the
upwardly facing contact surface of the first contact arm.
The switch assembly also includes a housing
30 having a top wall over the switch assembly. The top wall
has an opening. The spring contact arm has an upwardly
projecting actuator portion extending through the opening.
The housing substantially encloses the switch assembly'
except for the upwardly proﬁecting actuator portion. This
35 protects the interior of the assembly from ingfess of dirt
and other contaminating material.
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sane side of the netal sheet. This facilitates econoni cal and
efficient selective plating of the contact surfaces. 20 As
di scl osed herein, the contact arns of the : first and second switch
contacts are disposed in a side-by- side rel ationship. The Pdi steg
! . . a o}
end of .the spring contact arm has a transverse extension, Qo t
downwar dl y facing contact surface on the underside of the extension
so as to 25 overlie thg e dlyhd athidneeBhAtomtidAch Y 4 NRebhbal of
contact arm The base of the s c’on%hswltc% contact ha Egi i sed

s .
abut nent surf ac£akrigatdng the swidah agsenhlie from a ghggtyiqf candygtive

contact surface peftdihendtidistalc oft 8Ebrml fhe contact structuld@ LWnikthation
assenbly al so ingcl Udei:]ead g%usi n over th

30 hayi. a top wall sw t ch
aesembly.  The PEFaiRed above Tbich E3EALAEAEenEaER PR CON AdL 3 Y &F
an upwar disy thepragracidtguacfiasdsor porti on extendi ng through the
openi ng. The housin t ant | y t S '5%{31@&%1‘0
except for the upwardly pgrbot']snlegétsiﬁgségt:%at gfrﬁécalpolr %Sson.g&?h;ﬂs ' prolt%c.ttsl’le
the interior of imverdsisanbwilir de i agpesensf firem the fghiowingr detailed

contam nating MYeyd@lptrion taken in connection with the accompanyify draw-

Lastly, the invention contenplates a nethod of fabricating the switch
assenbly from al&¥¥et of conductive metal material to formthe
contact structural conbination descri bed above which facilitates easy
selective plating of 5 the contact surfaces. O her

obj ects, features and advantages of the invention wll be apparent
fromthe follow ng detailed description taken in connection with the
acconpanyi ng draw i ngs. :
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5 ° Brief Description of the Draw ngs The features of
this invention which are believed to be novel are set forth with
particularity in the append- ed claiinms. * The invention, together with
its objects and 5 t he advantages thereof, may be best understoo

ref erence to the follomnng description taken in conjunctlog7mgis gﬁ
acconpanyi ng draw ngs, -in which like reference nunerals I denti

el ements in theBEEgErgﬁsggq 9 th% the Drawings FIGURE 1 is a
perspectlve Vi e I ncorporating the
el ectrical switch assenbl Fhef featureshef i thistinsrentiiqm which ar@abeléﬁvsﬁm

spaced thereaboyg; be novel are set fdfddfwitH ?a%ﬂl%l@ﬁ%})"l@iwt@k bb@end-
connect or and sw t ch; is.avertical secti

t aken generallyefSC1a%m%wg Th%elgvgnBFOFngPSeﬁﬁer with its ObJeEF%UQE
I's a perspectivehe advhnekyag thepsef Ny be bedft tlirlexwtioddd bynracerence

assenbly, still _conpected.to.a carrnier rip.as uge:
ETOORE B is b pEPopE: FollbRaRe,feprz PR, cBYERP 1R0 cBGLA TR ATk e
toward the |eft akaotpsnydngf drawings guda 4highl like reference RALBEIRALE

. i ;
Itrs1ear PSprﬁ;nhvgf%h‘E‘i’ff%f 1ife %Wetrrl(élilltf in tBANEAGASSYHY Ud WRKIdH towar

FIGURE 1 is a perspective view of a card reader
10 connector incorporating the electrical switch assembly of
the invention, with a chip card or SIM spaced thereabove;
FIGURE 2 is a top plan view of the connector and
switch;
_ FIGURE 3 is a vertical section taken generally
15 along line 3-3 of Figure 2;
FIGURE 4 is a perspective view looking at one end
of the switch contact assembly, still connected to a
carrier strip as during manufacture;
FIGURE 5 is 'a pérspective view of the switch
20 contact assembly looking toward the left-hand side of
Figure 4; and
FIGURE 6 ‘is a perspective view of the switch
contact assembly looking toward the right-hand side of
Figure 4.
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Det ai | ed Description of the Preferred Embodi ment Referring

to the drawings in greater detail, and first to Figures 1-3, the
invention is incorporated in a chip card reader or SIM connector,
general ly designated 10, 5 which includes an end of positﬁgy
switch. assenbly, general |y designated 12. Connector 10 T2
assenbl y 12 are joined by a unitary housing, generally deS|gnate
14. The hous'ﬁ%ﬂéﬁé@%@cf%f@ﬁ'oﬂ%h@“ﬁr&?@ PEEH OkmBAdiment SW tch
assenbly are adapte or_ npunt] ng on printe 0 . circurt board 18 as
shown in Figure 3. Referring togke (AeRIEINEDnHe FER4SF | FRFtks 3nd
plurality firdtSi ¥o arggbewn) -of, idtHOr IvéPion $kgidlcorPiratied in a

general |y desi ated 2 % 3 nted wifhin housing,14 .
cont act |nclu 6? gﬂ%r HEQ%EMOFOBBﬁﬁ 8Froﬁen§§a¥%y de%§g§%F8§?ﬁ2g,
to apprdpri at evkuch:wind:lmtes oanpr entledof  posditricui t syodrch 18 sdenbly,

ﬁg&éﬁgfyaiﬁ?oggﬁlopéﬁgﬁqg g&@%%g I'n hou5|n é@% pgét #% %g}%@%r£%§§ﬁ%§§has

six contact 12 amdaosgednbrmea umetemeh@flsmé,cw%ﬁalphe eI ng

20 contact oIt imRs mhsindg INAUR LS top'W81800kaCt $har fonnectostan@ed
and forned of sheet. netal terial and cont act Eértlons 24

resiliently erf&iferR oRES ds288 Adapkednipr mounting L0 ¢ Re REjRted
depressgs t he eordwict Wodtd OD8.as shown in Figurdl Bhough all of the

structural envel ope 25 syrr undi n card regder i 0,
shown in the dramﬁ$ﬁég dasrkﬁa_ %%oﬁagg%el%%gegé%ood%g%%fagﬁé
card 28 bﬁhxbearasesheﬂnintofthénéwmmaMQ@nr1qrma$ngmml|oﬂonta0t8.
arrow "A" (Fi Gyerddra Dy idikiipfdd Yo ( % CQT) m[:hﬂ%%dowg‘:hln hou&li‘ﬁ?t PP of

housi ng 14 d ressing cont act portlons i nformation contacts
20. \Wen fuII§g¢hﬁﬁﬁﬂ§ﬁF¥wl%ﬁ%H§E§ a f°°td%ﬁ¥%k?np%%s Y GARRBEtLiPerdfde

of the xdhip C%ﬁ godeting, tal iPpmiPridid eeprtact POrdcess o4 prinbed
card reader

card reader | Iecuts nolS0FL, |BSLENen gt 20l HLSIIRLSRLERT blteg 2
to an appropricimtack gdntgient &4 ebdich pgojeciteeupwardly through openings
26 in housing 10. A chip card or SIM 28 has six contact
pads 30 on the underside of the card adapted for engaging
20 contact portions 24 of contacts 20. The contacts are
stamped and formed of sheet metal material and contact
portions 24 resiliently engage contact pads 30 of the chip
card as the card depresses the contact portions.
Although all of the structural envelope
25 surrounding card reader connector 10 is not shown in the
drawings, it is known and can be understood that chip card
28 can be inserted into the envelope in the direction of
arrow "A" (Fig. 1). During insertion, the card rides over
the top of housing 14, depressing contact portions 24 of
30 information contacts 20. When fully inserted or seated,
contact pads 30 on the underside of the chip card are in
alignment with contact portions 24 of the card reader. The
reader, thereby, can read information from the card and,
through printed circuit board 18, transfer that information
35 to an appropriate intelligence-receiving device.
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7 As stated above, end of position switches often are
Lncorporated in card reader apparatus to ensure that the card is
fully inserted. To that end, housing 14 has arm ~ offset portion 14A
(Fig. 1) which has an wupwardly 5 proj ecting shoul der or wall %2 f or
engagenrent by a front edge 28a of chip card 28. In other rq 7e§gen
the chip card is inserted into the reader envelope in the di'récti

of arrow '/, engagerent gl ffalepdaspba @&dtéguﬂ%%gaﬁdsmtchew bEre

shoul'der 32 of housi ng ex ension t €r m nes nsertion of the
card. As statedeatigwerndrated fml pgrd readexs@mRaratisht bRt epaUES3¢hak

the underside ofphea¢dr dsWelihly insePeedli oReGNAE hertdd iGN BES I MOIHAS an
engage resilient contact portions_24 of nf ogns‘th: ogﬁcont acts 20.

Referring to Fi GFE&&ts- @ORHOend 4 pd&tdi ont 8j s &fn ¢ PWGEELYd
wi thin of Bset h@i@j&tﬂhberh&lcﬁﬂtﬂéb‘\ or wa11Fusgurm lefigsdemenst copt actfront

assenbly, generall t 3 h

conmponent s of S\ﬁdlgy@h%; g‘?g éefhlp caril %8 Th rbo?*ﬁ rl“zcg%%%rbfyﬂfgﬁgﬁ:ggec}up
first sw tch comtzact is insergrederdaltioy tdhcslr@@aiee:d e3¥elape drsddendiswiatdion
cont act, ?”QE&'OW ng@si Q_H?Eggméﬁt oBOEPoW é&?e%a&f S %rﬁﬂ;ﬁ@&%‘a -

and forrred out of a conmon $hee conducti ve neta mat eri al

that end, Figwiédh shamldgnwa ef Bemsipg extengipnadtd setermigeseduld a

carrier giorip 4QnsRstd¥n "Gf the mf actay estﬁé&r ab@eswﬁlféh cest Flldy
are fully stanped 25 and forned, cont

ered fro
carrier strip lnserﬁd'a§%°(§apéﬂlsb§°d8{"t ewx‘a"%@rﬁb o5t Thie card will
More particul ar e Hliigtedwitdh andtdeprdssingly engb.géese&srllslecmga:tcext,act

pl anar base 44 %rg%ta}l%n%gﬁgro@ :u}forma R Cd o ghe contact armis

fol ded, as at 4 aposi tion over Eof_ base 44. The
contact arm has an d‘feffsie:trls’igjetextme 4‘Ba5thz§ eprefpdcPs (ReMd-Athe

second swist ch coRiacth 3% 1nc6rpékétgﬁ.ﬁ%éﬁlﬁoon9é€Cﬁou51ng aspvar s om faraem
base 44 to assist, In rmuntl n irst swtch
Figures 4-6 show a contact assembly, generally designated
34, which comprises the major components of switch assembly
12. The contact assembly includes a first switch contact,
generally designated 36, and a second switch contact,
20 generally designated 38. Both switch contacts are stamped
and formed out of a common sheet of conductive metal
material. 'To that end, Figures 4-6 show the switch
contacts still joined to a carrier strip 40, as during
manufacture. After the'switch contacts are fully stamped
25 and formed, the contacts will be severed from carrier strip
40, as indicated by dotted lines 42.

More particularly, first switch contact 36
includes an elongated, planar base 44 and an integral
contact arm 46. The contact arm is folded, as at 48, into

30 qutaposition over the top of base 44. The contact arm has
an offset side extension 46a that projects toward the
second switch contact 38. A pair of tabs 50 project
upwardly from base 44 to assist in mounting first switch
contact 38 in housing 14 (1;A).

35 Second switch contact 38 also includes a planar
base 52 and an integral spring contact arm 54. "The base is
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contact 38 in housing 14 (14A). 35 Second switch contact 38

al so includes a pl anar base 52 and an integral spring contact arm 54.
The base is - coplanar with base 44 of first switch contact
36. The spring contact armis folded, as at 56, into cant| | ever ed
positi on spaced above base 52. Spring contact arm 36 has % %tﬁ ot
end 58 which is fol ded under the spring cont act armto defi

downwardly facin ont act urface QPPYSi an _up rdI fac
contact surfaceS %?(j'&?affhef ase 440f°£or#tl§f a?“?ﬁ"—zf%’ FOP §t sgv/ﬁ'tch'lnh%

contact 36. Thespaingcicontact asun fixefokied shasnatpasedihtomceatii leveared n

a normal ly | 14 h u 6.
Cike 10 1irsPoSeon A v e e PR eeh 40 has
pair of tabs &4 drdjadetend BPpwhdch isr fialsed unger ghe Spring,&anteste

mounting sthe ge&PNdo S&éffﬂe G NigRMnwaMd1Ri nfac:l.n 6@#5&6@ Jéhfﬂéﬁﬁ 60
As best seen in Fkgrre , first and second switc ts 3

respectively, aF@PREIRGER iYPWR -tacing c?ﬁti?ﬁesVﬁfﬁF?o hPB.
end 58 of springfcemneictadrm 46 of 541@‘1; e todC arohtswdtt A% coml—mctcdrasacst

transverse exten e rg9f.,0 t he

f aci ng ONeaaC 8y ¥ ShoRly YRS A Bbny LhHeg M 2T AETY
al so best shows cpeat cmwdtlth:l@@npécthar gwischeangshovdetn dhigures b -6 ¢ hditksp
of base 44 of thg ddy %w%ﬂcéoﬁQQEECt316 a 9@&%& switch tchrF&‘all‘i:S%@f heet 8

material 1s fornme Consequent |y, boss 66 formed i n base 52
of the second sWai&h é’ént‘a%]t’s 64 P%%%% &W&rgé-é’ aSEPWen]Pa§ﬁrf%%e %r

engagenent by a £2&i1itddtRNSWiES irext alfd Osedvid ofswitttth dicdralactendvidfhin
spring C(t)"r?t act arm S%T‘g@oss 66 preferably has approxi mately the
sane hei ght as I'ng contact surface 62 so

As best seen in Figure 4, first and second switch

15 contacts 36 and 38, respectively, are disposed in a side-
by-side relationship. Distal end 58 of spring contact arm
54 of the second switch contact has a transverse extension
58a at one side thereof overlying the upwardly facing
contact surface 62 of firsﬁ switch contact 36. Figure 4

20 also best shows that, with contact arm 46 being folded onto
the top of base 44 of the first switch contact, a double
thickness of metal material is formed. Consequently, a
boss 66 is formed in base 52 of the second switch contact
to define a raised abutment surface for engagement by a

25 transverse extension 58b of the distal end of spring
contact arm 54. Boss 66 preferably has approximately the
same height as the upwardly facing contact surface 62 so
that the distal end of spring contact arm 54 remains level
when actuated.

30 Referring back to Figures 1 and 3 in conjunction
with Figures 4-6, housing 14 (actually housing extension
14A) has an opening 68 in top wall 16. Spring contact arm
54 of second switch contact 38 has an upwardly projecting
actuator portion 70 which'extends through the opening.

35 Thereforé, when card 28 is fully inserted until its front
edge 28a engages shoulder 32 of the housing, the card will
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that the distal end of spring contact arm 54 remains |evel when
actuated. 30 : Referring back to Figures 1 and 3 in conjunction
with Figures 4-6, housing 14 (actually housi ng extension 14A) has an
opening 68 in top wall 16. Spring contact arm 54 of second svmt
contact 38 has an upwardly projecting actuator portion 70 {ri‘
extends through the opening. 35 Therefore when card 28 is ful 7 SG

inserted until i tsga‘;’éo%tctuator r?oq& ’8a .e&g&ggsbfgguggggnézggbttage RS ig,

the card w | gage act uat or por 'as spring
contact arm 54 downwaghdryner iyl ud@WanndﬂaWarf@IG}nm&QTg:%t%@?f%G?f &8e D

of second J\dreh gt c§§t§89a§@8 JHYRy <l yuﬁa&fagyceabeﬁg contact

surface 62 of first switch contact best sSeen in
Figure 3, housiuwsgaces 62 pfafirst S"’s:ltp&l} HAVEATY 3%ncl oses switch
contact @&ssenmbly 34, = As beekudsagnmumablr gaeond, swhbabingntaet Q8LA)

except for the upwar.dl y projecting act tor por iLon 70 se d
switch contact. Subﬁjﬁaé'ﬁ&rat}tqé%t Sen%:ﬁgsegwl tTH acfo ag;e{"@??’o <‘30
t he housi ng and imaliudizres mdmblegrmnmmmm contactnf3&j,| rexaeptoting the
cont am nants. t f ' o a

o ylg)case Y i ?ﬁoﬁ@%ﬁn& {glggwﬁator g{? L £8h COY gk asgeMiaccit

(Figs. 4-6) ousi ng except for actuator portion
70 of novable switaw F@ntél@ﬁt act '13815 1protects the PWéRchyi YRR EBNtERE s

36 and 3§ q@re savRiaddr OF the hoﬁ@ﬁ.hbeénétrﬁiﬂllﬂﬂzeﬁstﬁé Hrgreisks dghard Hoth
above. CODlanal o b denh hSLmBAShES! | MHEOTebo5 (AN OF e
for connection tgwidiyh opsntdEt Cassdinblyr 3des(Rirgspr i 4t 28 encaiseduiwi tiuin d
18. the 08211556 ef:g 619'9 | "y i gcgﬁgtgg‘ wa{f&?od;ot hSE movable

switch contact 38. |
15 When switch contacts 36 and 38 are severed from
carrier strip 40, as at 42 and described above, coplanar
feet 72 are left projecting from bases 44 and 52 of the
switch contacts. These feet can be used as solder tails
© for connection to approprie.te circuit traces on printed

20 circuit board 18.

From the foregoing, it can be understood that
when force is applied to actuator portion 70 at the distal
end of spring contact arm 54 of switch contact 38, the end
of the spring contact moves downwardly in the direction of

25 arrow "B" (Fig. 6). During this downward action, after
downwardly facing contact surface 60 engages upwardly
facing contact surface 62 of switch contact 38, a wiping
action is created between the opposing contact surfaces in
the direction of arrow "C" (Fig. 6). This facilitates

30 removing contaminants or deposits which might otherwise
build up on the opposing contact surfaces.

It can be understood that the upwardly facing
contact surface 62 on the top of contact arm 46 of first
switch contact 36 and the bottom contact surface 60 at the

35 distal end of second switch contact 38 are on the same
(bottom) side of the sheet metal material from which the
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when force is applied to actuator portion 70 at the distal end of
spring contact arm 54 of switch contact 38, the end of the spring
contact noves downwardly in the direction of 25 arrow "B" (Fig. 6).
During this downward action, after downwar dl y facing contact urfa%e
60 engages upwardly facing contact surface 62 of switch coggggigggg'a
W pi ng ~action is created between the opposing contact surfaces’in

the direction of_arrow "C, Fig, 6). i Y s 3 %

cont ami nants or SH&BSgli tcgn\fﬁccﬁ %"legrﬁ% So%%mggﬁsge@& ]JE_(S{"Q%%E I deﬂﬁ%ﬁgfqﬁé Q?th
opposi ng cont actheunhagee. configuration of rhecawibehungeegbdyd SRAECLA¥e
upwardly faci ngg 5t 3ingCUAYe Séﬁdﬁfﬁédt’igu@nihh% UGmiHe L WAL o AT BhE) Bhe
first smnpqh contact 36 and the bottom contact surface 60 at, the gg
distal end of s&d88d @hi téle coheakt Mt emBherhalsAor to {gRingy t8Rde
of the sheet ”Eﬁﬁﬁt%hiébh@thBQHréthgihﬁgi? the(?ppﬁfin% contact ﬁurfaces
10 switch _contacts re stanped _an aor.me Therefare i th .

the uni que confP§uf i8W15£%Fﬁel nghfégﬁénﬁﬁﬁﬁm?&VéEFﬁyg plafed YEECRE
can be carried wastﬁngaehpehpd&eap&auﬁhgnMapanﬂal. side of the sheet
metal material prior 1o f9LU:A¢,! 1% sRou1d Bl GlacPILa6h Shet ot ddd G Rulhe
opposi ng contact surfaces at- Phe "swi tches In the final assenbly
bei ng plated w cAadms hereafastthat expusdi véema i RS nal BPP4y. "bottom",

Lastly, hp shoulwipRaAanger steRiniiplaTy angdndnthBe 1ike havd @bé&n 188&0fFor
that such terns_ as "top", "bottont

10, "upwardl y", . "downward| y"
and the |ike havep&&Fafdoq pyrposes onﬂVPuéPr%fgﬁg %%r?%é%%@%nﬁ \%%5¥ r

to provide a cl eaidea®tandable Welsisipitabl andlestaipingnosndhel dnviend iomn .

the i nventi on. Such terns . ar.e not iLn t tr .
it Suish, 55T RS At T S R B B bt ?qg»ﬁ?ﬁgns
i nvention are ofpeicadiseectimnawitrhusssenbisn ard usdatcacsomssembly of the

15 invention are omni-directional in use as can be understood
by their various uses in portable, hand held instruments.

It will be understodd that the invention may be

embodied in other specific forms without departing from the

spirit or central characteristics thereof. The present

20 ekamples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given

herein.
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by their various uses in portable, hand held |nst

[t will be understood that the invention may be l ﬂmm”)MMI ullot her
specific forms w thout departing fromthe

characteristics thereof. The present 20 exarrpl es and enbodi nents,
therefore, are to be considered in all respects as i |l ustratj & té*rﬂf—
not restrictive, and the invention is not to be limted to9ﬂh&17 SG
details given CLAIMI"éerein. 11

CLAI NB 1. An electrical switch assenbly (34),
characteri zed by: a first swtch contact (36) stanped and

formed of sheet netgl matepial éﬂgctPfégﬁ'n%w@%d%P“a£Qé¥mﬁf9'an4),

cont act surface and second switch cont act
stanped and for m%@raCterl@Fi $set netal material and including a base (52)

and an integral spri Iﬂgreenbaﬁtcﬁrabﬁ’éé&tfoislﬁdstam@e@aaﬁdlmaﬂ o id)

position above the base, n ont aving_a end
(58) fol d&d thets@&ﬁ(‘}ermﬁﬁagef‘f‘£ ental dll cTudd 1ng; aé?ng}‘%"b?ﬁ‘gjé( ?&‘%
(60) opposi ng saicthtzawarstinfaiceci (62) ; and contact surface (62) and spaced

therefromin a normally sedBE) &9 éﬁl €%§%C£he3§yn%E?Hggaeggd/fd¥%e

wher eby novenent of the sprlng conta arm second swtc
contact (38) towd dsheet fmetal smatenial andcdmadardif®e)a chases (BRYyagadermn

and rel ative w QiRQHENIVCEYing corthét CORhA¢E4FUELAERY (8@ PDantilevered

10 position above the base, the spring contact arm having a
distal end (58) folded thereunder to define a downwardly
facing contact surface (60) opposing said upwardly facing
contact surface (62) and spaced therefrom in a normally
open condition of the switch assembly,

15 ' whereby movement of the spring contact arm (54)
of the second switch contact (38) toward the first switch
contact (36) causes engagement and relative wiping between
said contact surfaces (60,62).

2. The electrical switch of claim 5 wherein the

20 contact arms (46,54) of said first and second switch
contacts (36,38) are disposed 1in a side-by-side
relationship, and the distal end (58) of said spring
contact arm (54) has a transverse extension, with the
downwardly facing contact surface (60) being on the

25 underside of the extension so as to overlie the upwardly
facing contact surface (62) of the first contact arm (46).
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2. The electrical switch of claim5 wherein the 20 (46, 54)
of said first and second switch contacts 4m nw ﬂ’mbsed

in a side-by-side rel ati onship, and the d| sai d
spring contact arm (54) has a transverse extenS| on, wth t
downwar.dl y facing contact surface (60) being on the 25 under S|9d,e
extension so as to overlie the upwardly faci ng contact surface (

of the first contact arm(46) h HE
3. The electrical switch of clTéllemeGIe\ﬁr%:errlecar?‘ Sﬁ”'tCh of Clal“t §2w 5 eslzﬂ (5’

second switch codassct (32n ©38)said second swiitsdd eputaeht agmfb%%) (b8F &
a | evel coincidenf; Jud Qbhhlﬁlent sur#BeRr dk¥)f g€l leé@é‘I 3&1&&&&9@ with tHe
the first contact 5 46 g gtrical swtch
of claims, i ncmmaﬁgily fac:eps]o%w@c? 19ugfage héé?hg FB& r|St(

the switclh arass@eyly (34), the top wall having an opening (68) and
t he spring contact arm (54) having an upwardly projecting 10
actuator portion (10) extending through the opening (68), with the

top wall (16) substantial 4. coliee i @betteisalt sWitch ofasdevibi b, ( 34)cladiord
for said upvvardlay ﬂﬁ:ﬁféWﬂ?f&ﬁ)atﬂéving a 98th WA 1( 7(9.)6) over the switch
assembly (34), the top wall having an opening (68), and the
spring contact arm (54) having an upwardly projecting
10 actuator portion (10) extending through the opening (68),
with the top wall (16) substantially covering the switch
assembly (34) except for said upwardly projecting actuator
portion (70).

12 .
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