-1- H GH DENSI TY ELECTRI CAL CONNECTOR FI ELD OF THE | NVENTI ON The present

I nvention relates to a high density eleptrical connector and in 5
particul ar although not solely to an electrical connector, having conductive
el ements extending generally perpendicular to the conpressive direction for
conpressive connectj ' ' it ﬁQleike with a
renovabl y engagabl e E‘??ﬁ?ﬁ“@ﬁgﬁg%&ﬁgmﬁmﬁﬂﬁe novenment of its

i ndi vi dual conductive elenments during engagenent is (in a direction other
‘than in the conpressive direction) very limted 10 such that an el ectrical
connect oFIELID (OF (IHIE "IN YENFIQ@Nst ance, (i.e. distance of novenent

("w ping") along the conductive portion of the renpvable PCB is mpim sed)
can be provi Ldrile.pm@éammbome% meﬁlmewlahgﬁf@maﬁw@n@ewi @ in

conauot | PR RRUIROERTRY Sbief, FraSieRiRe ePn et TnERR Gl Bttt
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array, acomgdaion ¢d ﬁfih&ld diccutihipoardrptls tike evith ARaRLOAblyadigagablengidied

perpendi cul ar to bot Normal |y the two el ectrical devices are for exanple
printed eircgihitoapdawhsreinrthg popjemgndradfi its individuet condudtiveoslaments dugngount ed
on one printed circuit bpgard. The conductive el enmentsg. are each engaged to
olectri CanBtgeman i§in pghrechpe Ao RN tha LEmaY RBFVe AresHan oty dTacd o

beco o I yel yt: her sends.: ofs» 0 ctik nts.
Wt ho SBALIRE, 4R de BN Anh b B hea AL M Tan G0 T W nRL BET e
CoNpr essinyepidtitaCtwip@ gl Salofig! BRE]bAGIARIVEOPBAIIN OT RR! veaBvabhle POB g5 PCBs
¢an be achi eved. wever “in sone applications, the width of a connector

(I at er al ntinirhised) dan bepravided. conpr essi ve di spl acenent of the conductive

el ements _durin enga emen'ﬁﬁ needs to be narrow in |light of space

const r ai RAC QU TO i EH@VEHﬁﬂQﬂtion where a PCB inside a hard drive
is to engage with other circui,try of a 30 PC. the aopeni hr ough t.he casi ng
of the hard &ﬁ”&f}ed?%ﬂ%re Cﬁré?arlp _m?%:t%rlsdgprrg%l}y C(%ﬁ%ﬁc?f \%le _Iuélﬁ'%ntvgnfi an

el ecigicaby Mg hiality of @8RfutRielelehfentRIdHOEachl }t)lton?de ﬁﬁ%ﬂégccﬁfneui@nhar d

drive, the leng connector needs to be narrowto fit throug

between the circuits of two electrical devices. Often these take the form of a linear

side by side array having a longitudinal direction or width parallel to the array, a
height parallel to the compressive dimension, and a length perpendicular to both.

Normally the two electrical devices are for example printed circuit boards

20 (PCB) wherein the electrical connector is mounted on one printed circuit board.
The conductive elements are each engaged to electrical traces of that circuit board.
. The other circuit board is to become compressively engaged to the other énds of the
conductive elements. With the provision of a high density electrical connector with
moveable compressive contact points, a repeatable connection between the two

25  PCBs can be achieved.

However in some applications, the width of a connector (lateral to the
direction of compressive displacement of the conductive elements during
engagement) needs to be narrow in light of space constraints. For example in the
application where a PCB inside a hard drive is to engage with other circuitry of a

30  PC, the opening through the casing of the hard drive is very narrow. In order for
conductive elements of an electrical connector to reach into the interior of the

casing of the hard drive, the length of connector needs to be narrow to fit through



-2- the opening of the casing. Furthernore, the conductive elenents of such
an electrical connector, should remain substantially within the perineter
of the housing of the connector to prewent them from contacting the casing
and possibly shorting out a circuit. For exanple with reference to Figure
1, there is shown a sectional 5 view through a prior, electrical connector
and i | | ustheaopeninge of j et caramgt sFahermprgu dhe eonsdughise  clements pdgsushdann

i ; it h PCB.. T | ef hand sid h d i
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conduct i veuehedigtiit. i Fof elxatiptewitl sefeence o Figare ¢f ehereds tshods 4 Rectimapi ng
di stance". In the exanple shown in Figure 1, it can be seen that the

conduct i veiey etheorglata tpreor glgséncal oponnectgoand glustnatase tho uiglitdband side
perinmeter of the hqusing.of th onnector..  To avoid this, t oysi woul d
need to b@OB@%ﬁlV&regs‘B’éP?ﬁ%a%‘itﬁg %8 H compTess vsereagemenhwith %Eﬁé{dﬁlﬁggﬁe of
t he upper tireqi f I I I I
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I engt h whiggh digan&erdidispriiini &t A0Ag e I1&htW 08 aAR6REHAD! dirddtionS add
obj ect of the present invention to provide a high density electrical

connect or pefpendiquiay taethecomaprdssive direction)s obftha wpperovostaze poaft of the
(perpendi cular to the conpressive direction) and having a significantl
reduckdl wicpnductivieselgmeat as selativiely large: mleis gg ireferead; to ay thehi‘wipwgl distance’zast
providetlfe ubliclvvith a. usef ul 1 oi ce. BRI SCRI PT]1 C]lzTH II\%ENTIC]\I
Accor di nglyy the exqrapleshovay i Figuie Lo ftanbe 5een copliclive slegment at the

el ectri Calupagxs.cﬁﬁ%?cg(ﬂﬁ ‘;;gg)trﬁg%se%its‘{&e fepld eBim&en W{Héeo ’Plgt%ilnga%?%@d

electripal evice to . gctrlcal devi ce conprising, at st one
conduct i veogh&itent Tosdioid dapdihetiousing! woRld n€d Wy bs ofig gpater léngh seaittact

region (for at least electrical contact with said first electrical device)
30 b) a fiaceombmalate g svipihgf Histansbl &f tisoupper €omtact pigron ofxihe, corgluctive
15  element.
Inherently the connector design of Figure 1 occupies an effective space which
is of a length which for certain applications is too wide.
Accordingly it is an object of the present invention to provide a high density
electrical connector which provides conductive elements of a narrow size
20  (perpendicular to the compressive direction) and having a significantly reduced
wiping distance over that of the prior art, or which will at least provide the public
with a useful choice.
BRIEF DESCRIPTION OF THE INVENTION
Accordingly a first aspect of the present invention consists in an electrical
25  connector for selective electrical connection of a second electrical device to a first
electrical device comprising,
at least one conductive element, said conductive element comprising
a) a first contact region (for at least electrical contact with said first

electrical device)

30 b) a first beam region deflectable about a first pivot axis,



c) a second beamregi on connected to said first beamregion, said second
beam regi on deflectable, in relation tossaid first beamregion about a

second pivot axis and d) a second contacCt region connected to said second
beamregion, 5 said conductive elenment having a first phase of deflection

characterised in th j ori t i Qck| i ;
first pivot axis, a% aaéésagggﬁﬁd& E)I?]%%&Bo?&gghgzigngﬁ%lgr gt#}r%azrégggﬁ)hf ﬁgitdjt he

maj ority of bendi ngset@hldesdang fegion Wesleabbiy, iaakthtionewosuld HirdObeami gidi
| east one insul ati ve conponent (hereafter "housing") 10 wherein sai
conductive el enent BBoufta seeand ppeatiaxid and | ocated by and within said

housi ng, said conductive elenment having a first undefl ected condition and a
second deflected cgiﬁis'?‘?%’rﬁl, C%%‘Fé?%‘“l“?ﬁ"é‘?ﬁ‘é‘ﬂéé? éalaﬁgF%%‘is EEﬁBﬁeWBgr essi ve
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bet ween Sl%ie%ﬁjo'iﬁ%' oAHEnFRECASH QLM 15 BB0ANSaid HeEgIoat HRIRANafd RadekoRd pﬁﬁ&,éj
housi ng, where after only said second phase of 'deflection occurs, 'to

mai nt ai n afbelding chamktered én thaintho etajedty cfdeahding de¢flenbnsemunslaleheciaid cal
devices that has a mninmal deflection of said second contact region
per pendi ctfc@pdpavotaXisot h sai d conpression direction and at | east one of

said pivot axes. Pref era@l‘y each saiqI | ec riﬁ@!? devi.ce has a major surface.
Preferably safdepsianedpswiaiiye FOROPAGN e‘ﬁ?é‘hﬁé WH&ar to one of said major

surfages. 25 ﬁg@%&ﬁ §£.’i'dyco?ﬂhgtiﬂ%fég%%{ﬂi§ %Egstg'%l‘?tiﬂ F fddafda byhfl %iglrﬁhysaﬁ?i d

second phase ndi ng occurs o sal cond pivot axls. eferably
sai d pi vohowieg are parallel. Preferably said pivot axes are perpendicul ar
to said conpression direction and 30 parallel to said major surfaces.
Pref erably sasaidcomductive elementehavingsa dirsaupdefileated iconditidieiaghta tsecomhgt h
of 1 to 3 or greater, -4- .. ) ) )
deflected condition, wherein intermediate thereof upon progressive compression
application to said second contact region by said second electrical device, said first
15  phase of deflection occurs until a point between said first and second beam regions
engages upon a part of said housing, where after only said second phase of
deflection occurs,
to maintain an electrical connection between said first and second electrical
devices that has a minimal deflection of said second contact region perpendicular to

20  both said compression direction and at least one of said pivot axes.

Preferably each said electrical device has a major surface.
Preferably said part of said housing is perpendicular to one of said major
surfaces.
25 Preferably said major surfaces are parallel.
Preferably said second phase bending occurs only about said second pivot
axis.
Preferably said pivot axes are parallel.
Preferably said pivot axes are perpendicular to said compression direction and
30  parallel to said major surfaces.
Preferably said conductive element has an aspect ratio of height to length of 1

to 3 or greater.



Preferably said height is parallel to said conpression direction.

Preferably said conpression dinension is, vertical. Preferably said length is
per pendi cul ar to both said conpression ‘di Tection and pi vot axes. 5
Preferably said conductive elenent is fornmed by out of plane bending froma

from sa d_shobrelerugoan ReifP Ry L 18 RublFie BedefBhr iy’ 10
Preferably SaipeMeldIgShidtbiibresdbAl SARAUBhY fodlearent 1s el astic.

Preferably sai ousing Is a plastics materital noulding. Preferably there

is a pluralitPreferablechid kakticnpepémdisulaPtebotiasdiy ceaiptesdion diretiiombnd
connectors are arranged in a side by side linear array. 15 Preferably said
conduct i v@redteaaxednt s are |l ocated within said housing in a sliding engagenent

with barb retentjon. Preferaply said first. contact regi on also mechanically
Connecs s sat d LAFEEAHY Al COumSHEE SHemeNLR T Bet B oW Bctne Jendig Bem fn
second asgﬁ&]_;“{;lgt% iR[ esent i nvention consists in a conductive elenment for 20
i nclusion i i ah &l'€ctri cal connector, said conductive el enent conprising a)

a first cont a‘Ptrc_ef'e%lgrbaﬁd QRondhicthRAglen®in®Gh 'd GRitalCaRpafdrmdt from fshidS theet
el ectrical device) b) a first beamregi on defl ectable about a first pivot

axi s, 25 materislecond beam regi on connected to said first beamregion, said
second beamregion def]ectable, in relation to said first beamregi on about
a second pi vérelgrabdy sad myptad iseeopreradleyact regi on connected to said second

beam (0100, HoLArS Rt RLaTE DVAR LSt hasgof deflection
(8 Lok S RS R o ppubdgecter e |1 that che
Preferably there is a plurality of electrical connectors.
Preferably said plurality of connectors are arranged in a side by side linear
array.

15 Preferably said conductive elements are located within said housing in a

sliding engagement with barb retention.

Preferably said first contact region also mechanically connects said electrical
connector to said second electrical device.

In a second aspect the present invention consists in a conductive element for

20  inclusion in an electrical connector,
said conductive element comprising

a) a first contact region (for at least electrical contact with a first electrical
device)
b) a first beam region deflectable about a first pivot axis,

25 c) a second beam region connected to said first beam region, said second
beam region deflectable, in relation to said first beam region about a second
pivot axis and

d) a second contact region connected to said second beam region,
said conductive element having a first phase of deflection characterised in that
30  the majority of bending deflection is about said first pivot axis, and a second phase

of bending characterized in that the majority of bending deflection occurs about said

second pivot axis,



-5- said first phase of deflection occurs until a point between said first

and second beam regi ons stops upon a parg_ of said housing, where after only
sai d second phase of deflection occurs,” to maintain an electri cal

connecti on between said first and a second electrical 5 device that has a

m ni mal def | egligisPhh &R (?fatfe‘i‘fe‘eéﬂgn%l?ﬁ@%ntﬂ%g%cﬂﬂt B@t’iﬁh"eﬂcga?d‘h?srtfatnq se?@ﬁ(ﬂ‘ sai d

conpressive directionh and ast one of said pivot axes. Preferably said

second phasgmhepitindgtemcuien apayt dfaid headidg swheredafiirvaily said secondgiasabl y
both said pivot axes are parallel. 10 Preferably said conductive elenent is
formed frofdefle¢test o¢mtresri al . Preferably said conductive element is a netal

ip f d f id sh . ial. Pref bl . id | i
2110y Pref or ably MERAITL SR G RIS conbsrtion Twesh st nddisgeand pBeliets o
| engthy of 4l;cl9n 104 é)fnigfrﬁ?lt (?ert}) cfbfi! ' <ahl Xec%%'ddcc!h%(g?}% {on. ;P&b@ﬁ&l‘éhla% 9y said
conpr €ssi OF di rection Preteranly sald conpression di rension TS Verti cal .

Pref er abl yofirddid CeRHrEssive BRERRM hR hfleabComObhsAdipivt@RE essi on direction
and pivot axes. 20In a further aspect the present invention consists in a

conpr essi on cBreferdbdy safdisecoridephasenbending @dcureanily abeutlsaeict seqmld pivate of
acircuit of a first electrical device and a circuit of a second el ectrical
devi ce sai¥lSconpressi on connector conprising a housing nounting at | east one

conductive el ?g%'fg%%b?;é@%ﬂ%ﬁ tp[l{;r(}%é?(leﬁén%:féé@‘lf]] Oformad by out of plane bending

to define at n fastened to said housing in

a Ca”#d ever e?ré’i@%ﬁ cs){:]ﬁa coi‘::dbeﬁ‘bé QI%Hén‘?%Jcﬁﬁfe'dﬁ?%ﬁaod;srgjeﬁﬁna?&Yﬂp' e end of

said first beam'sec relative to sai ousi'ng, an aving a first

contact regi ORréferabIptsaid cohdii@iver elinenttis @ ftalnBvipbfdinedntodf said chdetr st
beamregion for at least electrical connection to said electrical device,

30 (b) a swtemal. beam section extending at a first end thereof in a

cantil evered matnn%r from salld novabl e_.end of said first beam section said
second Preferably said metal 1s a copper alloy

Preferably said conductive element has an aspect ratio of height to length of 1

15  to 3 or greater.

Preferably said height is parallel to said compression direction.

Preferably said compression dimension is vertical.

Preferably said length is perpendicular to both said compression direction and
pivot axes.

20 In a further aspect the present invention consists in a compression connector
for interconnecting at least one electrical trace of a circuit of a first electrical device
and a circuit of a second electrical device said compression connector comprising

a housing mounting at least one conductive element of a sheet metal material
formed by out of plane bending to define at least,

25 (a) a first beam section fastened to said housing in a cantilevered manner to
allow resilient deflection of a movable end of said first beam section
relative to said housing, and having a first contact region at another
(preferably at a non-movable) end of said first beam region for at least
electrical connection to said electrical device,

30 (b) a second beam section extending at a first end thereof in a cantilevered
manner from said movable end of said first beam section said second

beam section including a second contact region provided along said beam



beam section including a second contact region provided al ong said beam - 6-
away fromsaid first end and di sposed tQ engage with, in a conpressive
manner, and defl ectable by an electrical trace of said first electrical
devi ce, said conductive elenent formed by out of plane bending to position

said 5 second b ' ton| ajd, fd
: gﬁgﬂ}s &6l Oidafirst @A an'drldl ded tBZéé—J‘gtagH%uﬁ infa fdohifirei6adn

section said sec contact region Is p Ition be defl ecta Ie in a

conmpound canti | evaaeserrandedefisctalsiai by fan $:1ecaﬂ<€hls&@w1d)fbmm fiestt ¢locisical
relative to said housing, in a vertical direction, wherein the w ping action
across said el ectdavies, trace by said first contact region of said second
beamin a direction transverse tg‘?the gBres agement 10.direction

o cont 1ol | echaid SUPCHERVD SLBERF R DIPYS ObyPIeHG HABREE i R SINEh GBI on
the 9gomeLig s e BRATE B SHAP ket 814 BRI LS SRR,

pl ane. Pre conduc ’erent” has an dspec

hei ght of céntaéﬂe@cﬁ‘f 1sq5cﬁﬁicﬁfed téfbepd&fe%fa%lpé h $2b PBﬁh& RhntiRveAI®@hhBher 19y Sai d
conpression direction. Preferably said conpress direction is vertical

Pr ef er abl yaid dirst drehggicond bepar @etidng uthtive o saiddoneing; és aiventichl rdiection, and

parallel to said deflection plane. Preferably said conductive elenent is a

netal strip fowh@delnrtbm\ymlmg ggten acmﬁsm@ legtricar waes By spid digt gentacti s a
ai d.def of sal onductl ve. el enent is

'l o Pr.e
et o ToRian oF Saifsecond SRR AgtiFtioR radiy Sk o dRE T RpeSS oG Eemont
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said pluralrty of conpression conrtectors I's arrang d In

| i near arﬂ@ygeoﬂﬁ@?bgb‘imbﬁahg conductive elenents are |located within said
housing in a sliding engagenent with barb retention. Preferably said first

cont act regi oHr@fbﬁablmmdaieﬂ@allogs arerindlot sars@apthnel ectri cal 30 connector to
said second e ?ecfg{a:b sai ec\gn%(lalctlve element has an aspect ratio of width to height of 1
to 3 or greater.
15 Preferably said height is parallel to said compression direction.
Preferably said compression direction is vertical.
Preferably said length is perpendicular to said compression direction and
parallel to said deflection plane.
Preferably said conductive element is a metal strip formed from said sheet
20  material.
Preferably said metal is a copper alloy.
) Preferably said deflection of said conductive element is elastic.
Preferably said housing is a plastics material moulding.
Preferably there is a plurality of compression connectors.
25 Preferably said plurality of compression connectors is arranged in a side by
side linear array.
Preferably said conductive elements are located within said housing in a
sliding engagement with barb retention.

Preferably said first contact region also mechanically connects said electrical

30 connector to said second electrical device.



-7- In yet a further aspect the present invention consists in an electrical
connector as claimed in any one of the _preceding clains substantially as

her ei nbefore described with reference to Figures 2 through 5. In yet still
a further aspect the present invention consists in a conductive 5 elenent

as clai med i nirppst DALt abpect phe pRAEMCINO LR 6 congs anhn aldctrieal banwictdef or e
described with reference to Figures 2 through 5. BRI EF DESCRI PTION OF THE

DRAW NGS & gn]mmeld iis smetomnall ticewredudmgtelaing isubstantialdy east tieceihbefore

connect or, ure 2 is_a side_view of a conductive elenent of the electrical
connect ord@ﬁ‘:rl £d With refeesncs o fagass Pdhro re 3is a cross sectional view

wherein - poal Sob U BRERRE Ao AR RS BEN o SR 1 of sPHREnvE ™

Figurg 4 bl%n?en'i%tdlé’iﬂ?éd V| Agw She BffHe Iﬁfecé’dﬁg@ﬂ‘ﬁﬁfs%ﬁlb'sﬂah‘dﬁfl& %E'H%Gelhﬁé’fme

conductive 15 elenment in undef | ected st Figure 5 is a force

di agr am i Hesesibedtwitig ré fieeencarto digures Cahroughds.r el ated  di nensi ons of one
exanpl e of the conductive el enent of the present invention. DETAILED

DESCRI PTI BRIGF DES CRVRITONOF ﬂ?ﬂE@RéMiNﬁﬁii ment of the present invention
will now be dj sclo ed with .20 reference to H%gres ﬁ to 5. Wth reference
to Figure 3, 1§ setfipmpl ateve faopeh anqa shelestgical conpectfss  sect i onal

view. The Secﬁtéﬂg'z X %eg\{desv&@,ﬁp be&tlrﬂl\% elfahe Bel 1§e Qﬁgﬁﬁ%ﬁ] o géto* grthe

general el onga iTéction o rlca connec rirca

connggt or tRfprebditintéigbnd | | include at |east one and as shown in Figure 3,
two arrays of a plurality 25 of conductive el ements which extend al ong the

I ength of theFigmeettiora cBosshseatmmdliotiéw eoeheommiestar whidsiihcapedates the si de
by side relationship or Iinear array and. each array is paqsitioned

subst ant i ePndpctiyeslemeniop! Figise 2 ppdiwhersima PCBbisungaged adthaying deflected. The
el ectri caﬁ.l con cﬁor L}Fﬁ%erﬁg sts of a housing 2 which is normally nmade of a
30 plasti ence i s nonconductive. The housing 2 contains

regions for E'4”ﬁ & Qe Yoy e QTP bY & PhREEBE Fllvbtraling MRkt be

el ements are o
15  element in an undeflected state, and

Figure 5 is a force diagram illustrating the various forces and related
dimensions of one example of the conductive element of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

A preferred embodiment of the present invention will now be disclosed with

20  reference to Figures 1 to 5.

With reference to Figure 3, there is shown an electrical connector 1 in cross
sectional view. The sectional view is taken at a plane which is perpendicular to the
general elongate direction of the electrical connector. An electrical connector of
this kind will include at least one and as shown in Figure 3, two arrays of a plurality

25  of conductive elements which extend along the length of the connector. Such
conductive elements are positioned in a side by side relationship or linear array and
each array is positioned substantially as a mirror image to the other about the centre
line A-A.

The electrical connector 1 consists of a housing 2 which is normally made of a

30 plastic material, and hence is nonconductive. The housing 2 contains regions for
locating individual conductive elements 3. The conductive elements are of an

elongate shape and of a narrow width (not illustrated). The housing 2 contains



el ongate shape and of a narrow wdth (not illustrated). The housing 2
contains -8- cavities into which each cgenductive el enent can |locate. |In the
nost preferred form the housing provides a cavity for each conductive

el enrent. Each conductive element 3 is made of a conductive netallic materi al

(such as civtieekrOPVEich caoppefidedthveydleméhecdibloehical Intthaimdst peéfesed fosmof a
flexible but resilient 5 kind so that a deflection of the conductive

el ement wile houssng pravides deadiynfpricack eohduatiyegdereentt ed by t he conducti ve
elenment in a directign oppqgsite tqQ the directipn of coppression. i | st
i deal |y the nﬁfl%b Can iR demstg op MAdteat chEREI APl mate vl 5uch ps
regi on of S. - | v | NecesSsSall: .. _The
conduct i vggrreag%l 1?? %ppgr%}e Ellgér)@f girj%eoﬁ? Eée}% é@%ﬁgf 138{%& 6 aasﬁ%hl}/enﬁgt r%%&eﬁp

per manent kRNOSkhAl a YePREGon 1A bnalicPAE BIaMHUST Yesul! BIBMbiasii fdi6e base
region 4, the conductive elements are securely and relatively fixed to the

housi ng 2beingggineritad bgahe bendwdtive\adembiyt i Dddirbatibrsopbsitg tenyadasetivn o
barbed feature on the conductive elenment deforns the plastic walls of the
cavity of comprassissi.nWHilsaidpallybe enyictiskofibs centiiéde elomanés temeinagn she

Al ternative forms of a‘:{ga ement of each 15 conductive e&egﬂant with the
housi ng WPRFLGECEIBBATLRE SHESa HEHR SHNEIY R d PUIGECSAELLY Defg conduct i ve

el ement (bel ngygegs a2 alRts TPUE lolerhBPLALEEAPIY HRoulePigVh do

its form The con I've el enen era St anpe sheet

of raw mpemhlenthBhSAr &' a iBasé TebPhNE bb¥ackNcoitucliveéldnRnbendt fige bak@npi ng
generates a substantially strai ght and sl ender form of conductive el enent

pr ecur sor ré&flonMetleaédratuctive ebamelitngre secarelyrandtrietativelst fiséd tdéhephamang2ovi des

the curved formas for exanple shown in Figure 2. Fornmng part of the
conduct i an%P@erﬁanabf‘daqf%‘éﬁE%’ f barheshdiding engagementy £ barbed deafgre onithe 5
first contact region 5. .In.the exampl e as ,sho in F.gure,3,, the first
contact r Eopante; Semeng s, B PRsfe ol Bh e fevi” i ols e e, 2 And i ¢
trace of ' WGal ' no, hXd I rst
contact ¢ icFebn bElmEs NN hEBKLARE L ANGHANNL fortiiepl biftdinilnt DREalh
manners suctndisctive edeindar with.the Abtignpatillvsl sppabentftd agiersmngldiied iggheoms. 5 may

be engaged to the electrical traces of a first electrical device in a non
per manent nmanhbe condhctake plgment dhging s8admirogoasheatimatesinlag aveferablpdwater in

Lhe exarpl o shon |.noELaUEs S, el L5t 39 ot pclconl s, S 0LaoBh &
sheet of raw material whereafter it is formed by an out of plane bending. Stamping
generates a substantially straight and slender form of conductive element precursor

20  whereafter the bending in a direction out of the plane provides the curved form as
for example shown in Figure 2.

Forming part of the conductive element and located from one side of the base
region 4, is a first contact region 5. In the example as shown in Figure 3, the first
contact region 5 is a foot shaped region which can be engaged to a circuit trace of a

25  first electrical device (not shown). The fixing of the first contact regions 5 to the
first electrical device may be in a permanent manner such as by soldering.
Alternatively the first contact regions 5 may be engaged to the electrical traces of a
first electrical device in a non permanent manner such as by a compression
connection engagement. However in the example shown in Figure 3, the first

30  contact regions 5 of each element are designed for a more permanent engagement to
the first electrical device. Extending from the base region 4, in the opposite

direction to the first contact points 5, is a deflectable section of the conductive



the first electrical device. Extending fromthe base region 4, in the
opposite direction to the first contact_points 5 1is a deflectable section
of the conductive -9- elenent. The deflective section extends fromthe base
region 4 to the second contact region 6. The second contact region 6 is

provi ded glenfnt.emiihé ravfiectife LRBR6N eX@édsefdm e tHase h@gﬁimg {RsheReysnhd n the
| eft hand side of Figure 3) when in a non deflected state. The second

cont act regitact régiomoh. déiel second nomtpct fegiangagpreendedfo Bxtend doamdhepper i cal
device 17 will nove in a downwardly direction. The resultant _conpressive
force thaPeHiReE pdthe Bauspeae showa dv the lefehapbide of higurestwhan dbginen
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first beamregion 7 and 10 second beamregion 8. The rst beamregion 7 is

ef f ect i vetomprRtivedotsectliat [sogarichated baghe cogdwiivé. clehent at theesecohd centaky
resilient but deflectable nature of the material chosen, deflection of the
first bearegi@yibols in amypyeardediressiont being mbawdirestionveppospisi tor the diseetion s at
or proxinmate to the base region 4. The Li rst beam r,egi&n N xtends fromthe
base regi BRTUWHIFDCQIBRESSEIVE FRagRPen initths secimd §lesthic %\60%2@096- 157§ he
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di spl aceable as a result of the novenent of the first beamregi on 7 about
its pivotbgeimgioh 4] Dudtatid inherently rekidienpbeindellcatdble hatiness the mateoial poi nt
of the second beamregion 8 about pivot point A, the beamregion itself is
di spl aceaghaseapdetlestion pf Woe fisshi beans yegional may bexdaied {91 botabpyt atpiMot Beam
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applied is substantially in a direction towards the base region 4. The
geomet ry extdnds.gi dity of the conductive elenment is designed so that during
a displ acerrenlrhg fseéorh% bean rr]ggigg rédeux(‘ict:ril seanrdei ie%gaged to the first beam region 7 in
a cantilevered manner. The base of such cantilever is however displaceable as a
result of the movement of the first beam region 7 about its pivot point A. In
20  addition to the movement of the base or pivot point of the second beam region 8
about pivot point A, the beam region itself is displaceable about its pivot point such
as for example pivot point B. Beam region 8 as a result of its resilient flexible
cantilevered engagement to the first beam region 7, can pivot about pivot point B.
Such pivoting is induced as a result of the application of pressure to the second
25  contact region 6.
During the engagement of the second electrical device 17 with a conductive
element at its second conductive region 6, the force that is applied is substantially in
a direction towards the base region 4. The geometry and rigidity of the conductive
element is designed so that during a displacement of the second conductive region 6
30 in a downward direction, the first beam region 7 will firstly be induced to pivot

about its pivot point A. This is a first phase of deflection of the conductive element.

With reference to Figure 5, the representative image of the structural nature of the



30 in a downward direction, the first beamregion 7 will firstly be induced
to pivot about its pivot point A Thisigs a first phase of deflection of
the conductive element. Wth reference to Figure 5, the representative

i mage of the structural nature of the -10- beans of Figure 4 it can be seen

that the BefheefilaBuRPAUt chliehd S&dnl iRaRthy deflexidi aboiitr MeStekilRAtI2f1ogbreen
the base region 4 and the first beamregion 7 may be | ess than "t hat

provi ded tbmsition H@ hateren theobastirepmnwbend theefifst bsamiregion egiaynbe leas thaecond
Che. 5 Soctiil PERAP ook e SAGBNIORL Ll BenHEkry thg: DI bEBTEemioni ] PG ScreTiicod
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the firstfikgphaseof afoveniait, aie @obesighiditahhaiodemenbof diesoedigiigectlvmeht t he
stop 16. At such point the first beamregion 7 no longer is able to be
def | ect edwalbbetabohtppiotpoigdddnt A and its rotation will cease. Such
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regi on 7 about pivot point A has ceased the second beamregion 8, "w

t her eaf t ewithi thet stapold. iAs suels penttithe fixis btamoregiorB7 n®longey ishatde dectond
phase of enfgggerrent the second contact region 6 will continue 20 to be
di spl aceddetlecied ghawhthe piviot PoimnAtanfaite sotatien yadlecqasgi orich. termingtion pf st
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pi voti ng t he secon eam abo pi vot poi nt occur, the net effect
of the 25setiondl aletridill ddvitdrel 7 ediindomimieatd pregiedn fér @n%égtﬁnéﬂti svifh isd
phase of novenent is that it will either nove towards the left or renmain
subst ant i ednductivat ¢lomenys irlaadirgetion towhrdshibgsbasg regivror phéhe svoductive
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second beam region 8, will thereafter pivot about its respective pivot point B.
During this second phase of engagement the second contact region 6 will continue
20  to be displaced in a downward direction towards the base region 4.

In the first phase of establishing contact, the second contact region 6
effectively rotates about pivot point A (when looking at the right hand side of the
connector) in an anti-clockwise direction about pivot point A. Whilst some
pivoting of the second beam about pivot point B will occur, the net effect of the

25  displacement of the second contact region 6 during this first phase of movement is
that it will either move towards the left or remain substantially stationary relative to
the housing and/or the second electrical device.

During the second phase of engagement, it will only be the second beam 8 of
the conductive element which will be displaced and such displacement is about

30  pivot point B. At such a point in time the second contact region 6 will move in a

direction towards the right (when looking at the right contact elements with
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t he conductive el ement which will be displaced and such displ acenent is
about 30 pivot point B. At such a poi ng in tinme the second contact region 6
will nmove in a direction towards the rig}lt (when 1 ooking at the right
contact elenments with -11- reference to the drawings) relative to the

housi ng a?@yzeférncte Eg tﬁ@ Hwngg)ﬁ‘égd'ﬂ\i%atbtﬁg}ﬁbﬁ%ng Lhd®r Rt s%&ﬁﬁf elE@tﬁ‘thd?vi{:%e

stati onary (Int oril zon Irection). n-essence the novenent o

second convagtat (@Gt femPnWitdtionaey (i the h¥rizOhtabdirestio)w th reference to Figure
4) during the first phase of novenent. Once the 5 first beamregion 7 nmakes

contact with Imessensgs the ofovemenhmfsihegseaond ewdactidreghesd ofillmbe amemt—Xui | |
occur wherein.th
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phase of novenment can be limted by ensuring that the transition between
the first eleantandveeiotie +Xeahmnctionef Aeatrewdt wf socke ardognpouml tiveefrent of

applied by the second electrjical device during its engagenent_than the
t ransiti othesacppdsonpectipspoint i te displasemprt thereof in HrgamXrangt off directings
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beams wi | kaflitet Hﬁﬁtedtﬁbeiehsﬁﬂiﬂ% dhdtytheoramYese Betwddn WR) Firadshdandwhdi segoh@r a
conpound nmovenent to the displacenent of the 20 second contact region to

ensur e | i beamdsddipativebf nutire pigad doshe forcet dpplied tanthe $e¢coddradettrioak devine
conductive element is al so tgf a narrow wdth (in tg}% +X and - X direcgtions).
The first dHEBMFegnareemettbardhe tapsiting befiecpde ins r5g10an4 A0 biealite t o

the wvertical. |t exte f t he. hase reqi on at I reatar_than O
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beamregion 7 during the first phase of novenent.” The distal end of the
first beamst ageffoctihe Sirbicheaen pndvechad Keam arevdispiacedble asantilct omaliskanm)e
side of the base region 4. At the distal end of the first beam _
both the shape angle to the force, as well as the lengths of the beams will dictate
their rigidity to movement.
As well as providing for a compound movement to the displacement of the
20  second contact region to ensure limited degree of displacement in the +X and —X
directions, the conductive element is also of a narrow width (in the +X and —X
directions).
The first beam region 7 extends from the base region 4 at an acute angle to the
vertical. It extends from the base region at an angle greater than 0° but less than
25  45°. It extends from the base region 4 at an angle which is in the direction (relative
to the vertical) of the rotation of the first beam region 7 during the first phase of
movement. The distal end of the first beam region 7 is hence provided (in a vertical
sense) towards one side of the base region 4. At the distal end of the first beam
region 7, the transition to the second beam region 8 is provided. The second beam
30 region 8 extends from the first beam region 7 in a more horizontal direction than the

more vertical extension of the first beam region 7. The second beam region 8

extends from the first beam region 7 to the second contact region 6. In effect as a



region 7, the transition to the second beamregion 8 is provided. The second
beam 30 region 8 extends fromthe first;peamregion 7 in a nore horizontal
direction than the nore vertical extension of the first beamregion 7. The
second beamregion 8 extends fromthe first beamregion 7 to the second
contact regultnob.tht ncfduetive aéleﬁilentlZ}esiFﬁﬁthé tofo teemc edelivtisi Heveldffernt
design, the two beam sections have different rigidity to displacenent. The
rigidity rigiditt to dispdacementacthe sgalighisadetemeingddfy factorsnshcheanthter profile t he
beans and the transitiogg bet ween beans and between the base. \Wen aﬁéing

i ndependeABdl \geometty RELRF Regmshang (the trngitons oefween tRsaEny alag drstween §
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of force or the physical stop IS reached fof each beam section iIs
speci fi cabkymdegignastatsdnas directi®s shd neagrdtdeundileddudlibrioh o froent the
achi eved and the final position of the 10 contact region 6 is controlled and

cont ai nedphysiealgtep ( 56 )ois redchede Preyssiqpancesatophichtby egridibris of fgiceardhe
degree of control of. the fi | position and novenent. of, the. contact region
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less than its height and in the preferred formihe height to w dth aspect
ratio i s (t@aprevidashmprehidr dapleqottentadll of thedatad pasiteon 2nd hHveBiont ME the An
el ectrical connector for selective electrical connection of second .

el ect ri caropi@gt £eLien 6. o Whikst the physiealcpp dwer dwt dsngssertialgit dges) rayideope

conductive.el epent ., . said conductiye el enent c rising a) a first contact
Fegi on 1 ofisie] R phaft s BT bh e miFEye ERMm BhBRedealuriidh “devi ce,
b) a first bealer eghanctiel | qehhl GsaBeuln aubhiEht RINR! @K the WrridfCond
beam regi on connected to said first beamregi on, sald second beamregion
def | exd abkempiressicl abnmettion)s alitsl widtts (latezalmo ¢igd conplpessiorn direction) is less
than its height and in the preferred form the height to width aspect ratio is greater

than 1.5 and preferably greater than 2.



pi vot axis and d) a second contact region connected to said second beam
regi on, said conductive elenent having a first phase of deflection
characterised in that the nmgjority of bending deflection is about said
first pivot axis, and a second phase of bending characterized in that the
majority of bending deflection occurs about said second pivot axis, at

| east one insul ative housing, wherein si& d conductive elenment is at |east
partially located by and within said housing, said conductive el enent
having a first undeflected condition and a second deflected condition,
wherei n i n@AME at e t her eof upon progressive conpression application to
sai d second contact region by said second electrical device in a

conpr essi onl- h elgetricalrronsesiar for sebactipheledrien! corurftéan dfsacand @lacyicghdgvicedo poi nt
bet ween saifstfelecicaldedicssompdsibgam r egi ons engages upon a part of said
housi ng, where after only said second phase of deflection occurs, to

mai nt ai n an el &d¢ast @l coadunniee tiearnt) edidveaniustitectlémers tompdsisgcond el ectri cal
devices that hasa)aaffirsiicombctdedibe iriabRastlesiical coRRONELE il Aest eleetgicaln
perpendi cul ar to baéhcgai d conpression direction and at | east one of said
pi vot axes, wher eh)n, $igdt Bedrh r&dioP@ARLBIE 206Ut &Pt @kisan acute angle with
respect to said GOURESHS b4 HdiGElonAbbieddo sA R4 FEAM kEAbn SRAREGHAT as
claimed in claiml pherl Ebne@e?lcftﬁﬁikqa%lﬁt? "th GAL &%%&ﬁ_r%?énéo ulBbQbngur f ace.

3. An electrical cony ) ained in claim2 whereimrsalrd part of said
housing is per pe(ﬂgpguc al ?q qnee.of 0saicq d(;r%; or s%urfd ces.. 4.nAn el ectrical
connector as cl ai Hed R glcgl??ﬁ SERAPLEWR-eLiod lr%j et e ™ ar e paral lel.

5. An electrical connector as clainmed in claj wherei n sai d. second phase
bendi ng  occur RIGHANJUGE Fenent Eavé’é&’;%ﬁfft B’?*\?BE%‘%{C t10 ql?raé'.‘er‘ﬁ\?f{j'@lt%tﬂﬁ cal
connector as cl aiaRiity Af Bending deflgefiands abauhsaid Brsh BEVoLdS 2ad 8 sgrapaphase. 7. An
el ectrical conne®f bendig daerciepiged i thatshemajontyer! bendingeflestion pccassebort e

per pendi cul ar t GaidapePnd pivor exisiap feastione dshlervalalsipgr al 1 el to sai d maj or
surfaces. 8. An electrical connector as clainmed in claiml wherein said
conducti ve el ewbartinivasl canductisp eletentais noleast pireinlphlocsted by agt withietsaden 1 and 3
or greater. housing,

said conductive element having a first undeflected condition and a second deflected
condition, wherein intermediate thereof upon progressive compression
application to said second contact region by said second electrical device in a
compression direction, said first phase of deflection occurs until a point between
said first and second beam regions engages upon a part of said housing, where
after only said second phase of deflection occurs,

to maintain an electrical connection between said first and second electrical devices
that has a minimal deflection of said second contact region perpendicular to

both said compression direction and at least one of said pivot axes,

wherein said first beam region extends at an acute angle with respect to said
compression direction.

2. An electrical connector as claimed in claim 1 wherein each said electrical device has a
major surface.

3. An electrical connector as claimed in claim 2 wherein said part of said housing is
perpendicular to one of said major surfaces.

4. An electrical connector as claimed in claim 2 wherein said major surfaces are parallel.

5. An electrical connector as claimed in claim | wherein said second phase bending
occurs only about said second pivot axis.



9. An electrical connector as clainmed in claim8 wherein said height is
parallel to said conpression direction. 10. An electrical connector as
claimed in claiml1l wherein said conpression direction is wvertical. 11. An
el ectrical connector as clainmed in claim@8 wherein said length is

perpendi cular to both said conpression direction and pivot axes. 12. An

el ectrical connector as clained in clailthl wherein said conductive el enent
is fornmed by out of plane bending froma sheet material. 13. An electrical
connector as clainmed in claim12 wherein said conductive elenent is a netal
strip forned from said sheet material. 14. An electrical connector as

cl ai med i n6chmplastiigal wheresion ag elpidnaddn glaim ¢ véhepadp prad piiot axgs areqmrallah el ectri cal
connector as clainmed in claiml1l wherein said deflection of said conductive
el enent i s7ehmslectacal Lénneltor @$ eletmmddonklaonivdetain sad pobobaxes drei perpehdicntat

wher ei n sai tb faddisinqgressionalifeteat anclparatital ©rshid majanduefaceg. 17. An el ectri cal
connector as clained in claim1 wherein there is a plurality of electrical
connect or s§. ASeleAficqlcBfidciozab claRfuAas tREm aASvietdh bRd cotiuetial diertdht Wae&ei N sai d

pl ural ! ty Ofaslfc@m%%@l'iéigﬂt% Jeﬁéﬂaadw@éinil_rhnﬁiﬁ a%?:_)‘. Si d_e | i near array. 19. An
el ectrical connector as clainmed in claim|l erein said conductive el enents

are | ocat gd, WM.iLBYiBa| %&c%?ﬂ?Flggnédpn?lgftk !8%1%%11?5@@98%%8 A tQé‘a{i{?

retention. nfes &SN lp%;ibxe el enen i'ncl'usion i'nan electrica _
connector, said conductive element conprising a) a first contact region for

at least electrical. contact with a first el ectrical device a first beam
eqi on et I EcAHFarisa) Soregor 1 i il  hekeld S cdribinaibelon Begi on
connect ed t §°85#ld first beam region, said second beam region deflectable, in
relation to said first beamregi on about a second pivot axis and d) a
second cond hcin elegiien cemsaos prelaimeddarlging 8 ddwesimwithlenalyilvperreiiiqular 1 sai d
first beam bediseid cenwression doedindnd et 2%€gi on defl ect in response to a
conpressive force applied to said second contact region, and wherein said
first 12. An electrical connector as claimed in claim 1 wherein said conductive element is

formed by out of plane bending from a sheet material.

13. An electrical connector as claimed in claim 12 wherein said conductive element is a
metal strip formed from said sheet material.

14. An electrical connector as claimed in claim 13 wherein said metal is a copper alloy.

15. An electrical connector as claimed in claim 1 wherein said deflection of said
conductive element is elastic.

16. An electrical connector as claimed in claim 1 wherein said housing is a plastics
material moulding.

17. An electrical connector as claimed in claim 1 wherein there is a plurality of electrical
connectors.

18. An electrical connector as claimed in claim 17 wherein said plurality of connectors is
arranged in a side by side linear array.

19. An electrical connector as claimed in claim 1 wherein said conductive elements are
located within said housing in a sliding engagement with barb retention.

20. A conductive element for inclusion in an electrical connector, said conductive
element comprising
a) a first contact region for at least electrical contact with a first electrical device
b) a first beam region deflectable about a first pivot axis,



beam regi on extends at an acute angle with respect to a direction of said
conpressive force, said conductive elenent having a first phase of

defl ection characterised in that the mgjority of bending deflection is
about said first pivot axis, and a second phase of bending characterized in
that the majority of bending deflection occurs about said second pivot
axis, said first phase of deflection ocdurs until a point between said first
and second beamregions stops upon a part of said housing where after only,
said second phase of deflection occurs, to maintain an electrical
connection bet weerd S§eand bemgegiomepnaeded rgiddirsiciepmaggiondaid sseondrbsemnas a

m ni mal defl ecti oegien deflegtaBlecivrralatiomtosieid firsiheam regien peaiiseqoad pi¥otbot h sai d
conpr essi ve directaksrandnd at | east one of said pivot axes. 21. A conductive
el enent as cl ai dec secondlcantart2Oginh eomvierted & shidsecomicbepimas giobgwlkireig saidccur s
only about said sdsarbdapiregidn and shid R2ondbeamndgion defecelnangonsats acl ai med in
claim 20 wherein kompressive foptevappliek@Ssarirecondabadatiagior,and Avieedil sid ik

el ement as cl ai medehm rédicn eR1&swhal fute MaiedviOrespiet tovedifkas®dtsaiss  f or med
froma sheet materhbresdde foceconductive el enent as claimed in claim20
wher ei n sai d COEh@'&'Eédd\ﬁ@m%'e@é?ﬁé?ﬁ hiin aﬁFE‘?bl"f’alse a%&éfmc&&{m%?actérem fahsl yxheet
material. 25. ”A CoRf 2@ %E‘éﬁecﬁ(ﬁn LsduTeA d'ﬁpstE) d?%n %éc%hﬁzga:/\ﬁ et al
is a copper alloy. erein
sai d conductive elphal rSOfbl:)u &f %Cltééﬁefaizﬂ%‘t%e %?;oﬁf&ﬂfe fifngldgn‘gc#ﬁ}'bet ween 1
and 3 or greater E{ Fgej]é cqg ct aim 26 wherein
sai d height is pasHB asf8 ea lorb% é“é‘ P\OIH %H&QTJF &l ang (?%?ﬁ‘du tive

el ement as cl ai ned*#R riﬂ‘%rés'rﬁ%uﬁﬂ%? S r gnbetdq ison
vertical. 29. A cHaEQlidghectiopRess.as cl ai rred [ n cI aim 26 wherein said

| ength is per pettdnainiagyan dectiiel Rorysrtipndshipreasaiddiistand acesosd ekpstiopl vot  axes.
16 30. A conpr esslesine whhasct minimardeflention obmid stcong certtadt exgien one el ectri cal
trace of a circui tperpendicular to both said compressive direction and at least one of said pivot

axes.

21. A conductive element as claimed in claim 20 wherein said second phase bending
occurs only about said second pivot axis.

22. A conductive element as claimed in claim 20 wherein both said pivot axes are
parallel.

23. A conductive element as claimed in claim 20 wherein said conductive element is
formed from a sheet material.

24. A conductive element as claimed in claim 20 wherein said conductive element is a
metal strip formed from said sheet material.

25. A conductive element as claimed in claim 24 wherein said metal is a copper alloy.

26. A conductive element as claimed in claim 20 wherein said conductive element has an
aspect ratio of height to length between 1 and 3 or greater.

27. A conductive element as claimed in claim 26 wherein said height is parallel to said
compression direction.

28. A conductive element as claimed in claim 20 wherein said compression direction is
vertical.

29. A conductive element as claimed in claim 26 wherein said length is perpendicular to
both said compression direction and pivot axes.



of a first electrical device and a circuit of a second electrical device
sai d conpression connector conprising, a housing nounting at |east one
conductive el enent of a sheet netal material forned by out of plane bending
to define at least, (a) a first beam section fastened to said housing in a
cantil evered manner to allow resilient deflection of a novable end of said
first beamsection relative to said holfsing and having a first contact
region at another preferably at a non- novable end of said fi rst beam r egi on
for at |least electrical connection to said electrical, device, (b) .a second
beam sect | G- A £PBAWFHIP eANNECLPY fo& {ntrrRNneenEabfeastpng elegiiical tEare OB A CirtHihner from
sai d novabl efediststecyigplideviceand pelipiseict seepndssciricabdoyics WikaAMPsRSioNon

i ncl udi ng a coBReSH cempriseg, regi on provi ded al ong said beam away from said
first end and dadpesegimpentmggétsestwint konductivecdemend o€ a skeehmetabmatesind

def | ect abl e by &rmell bgboni efgllarnerbeodingfo dediind af least el ectrical device, said
conductive elenent formed by out of plane bending to position said second
beam section at (d)eafst beamprttion fagtekeday e4id fasthd inlasantileddred Ranned o sligwd second
contact region is paRédtidenesion of Dmodaflé end Giahi firkt RamaERVANGaticalsaldever ed
nmanner by said fi NjlsigpanFRANa BRALBISRE tdoRASt afRh@priMBrabl a8 @hfn- housing, in
a vertical direct la&ab%a%'feala st Btth RidhCibl ANeACEIOSRcA Bbetlisiblol oAl trace

by said first cont 3Gk idaf 9L 0% of said secon eamin a direction transverse

to the conpr ess %f“!(} X %ﬁﬂ}%ﬁﬁlr&%ctlo%l x?e(flhl gr;t ) %E?Q c}trhglle Fm a é)anWethJed

predeterm ned |1
. HH0-Ehnd vl T
T

sai d

beans, wherein sallﬁanfnl ?g?m 3@%8%"3@& 8 of %“g
respect to said (:98 3%5.[ ﬁ%:? %‘fc dre dLRT ng paid Brasl avaY; e eI enent
as claimed in claiffBe oSBgIgsEthinG ‘iOFPPE‘PféIVE %nerp"l"‘éine. 32.
A conductive el enefeflegable &F‘Frﬁ’&c‘i”ﬁalcﬁaﬁ? A B! (seslestica 4Pk onduct i ve el enent
has an aspect paif condortiveslgnentdermgddyioubelinlensbendiaadp osifiongaidreend 33. A
conduct i ve el enentbeam se¢tiginrabdeaptrin Ohti becldgvanisaid dirst bsamdedtionght is parallel to
said conpressi s7id déqoad cordact r&don ia positichedtto bedeflestabletinasomipainded i n cl ai m 30
wher ei n sai d conpreassleeeredimamedr bgmaid girst and second beam sections, relative to said
housing, in a vertical direction,
wherein the wiping action across said electrical trace by said first contact region
of said second beam in a direction transverse to the compression engagement
direction is controlled to within predetermined limits by the appropriate
selection the geometry of said beams,
wherein said first beam section extends at an acute angle with respect to said
compression engagement direction.

31. A conductive element as claimed in claim 30 wherein said deflections are in the same
plane.

32. A conductive element as claimed in claim 30 wherein said conductive element has an
aspect ratio of height to width between 1 and 3 or greater.

33. A conductive element as claimed in claim 32 wherein said height is parallel to said
compression direction.

34. A conductive element as claimed in claim 30 wherein said compression direction is
vertical.

35. A conductive element as claimed in claim 34 wherein said length is perpendicular to
said compression direction and parallel to said deflection plane.

36. A conductive element as claimed in claim 30 wherein said conductive element is a
metal strip formed from said sheet material.



vertical. 35. A conductive elenent as clainmed in claim34 wherein said

| ength is perpendicular to said conpression direction and parallel to said
defl ection plane. 36. A conductive elenent as clainmed in claim30 wherein
said conductive elenent is a netal strip forned fromsaid sheet material .
17 37, A conductive elenent as clainmed in claim36 wherein said netal is a
copper alloy. 38. A conductive elenentl7as clained in clains 30 wherein said
defl ection of said conductive elenent is elastic. 39. A conductive el enent
as claimed _in claim 30 wherein said housing is.a plastics nmater| al

moul di ng. 40.A gordyRdYRRIsDent8p eldnrd 1B &laim A0 whgreimsaid Bicted IsFcORRETEPH t here i s
a plurality of conpression connectors. 41. A conductive el enent as clained
in cl ai m 408whepmduativeglementas alajmed inftlagond? eheeimrsaiddsinetiansfsaids arranged in
a side by sicdeductimeelemeantriaglast?. A conductive el enent as clained in claim30
wherein said conductive elenments are |ocated wthin said housing in a

sl i di ng engagereriuctivd dlethattlas clainggit in @faim 48 whiretosuddibdusug ieh pietids as cl ai med
in claim 30 nheigidukimgd first contact region also mechanically connects
said electrical connector to said second el ectrical device.

40. A conductive element as claimed in claims 30 wherein there is a plurality of
compression connectors.

41. A conductive element as claimed in claim 40 wherein said plurality of compression
connectors is arranged in a side by side linear array.

42. A conductive element as claimed in claim 30 wherein said conductive elements are
located within said housing in a sliding engagement with barb retention.

43, A conductive element as claimed in claim 30 wherein said first contact region also
mechanically connects said electrical connector to said second electrical device.





