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| NVENTI ON' The present invention relates to a high density electrical
connector and in 5 particular although not” solely to an el ectri cal
connector, having conductive el enents extendi ng generally perpendicular to
t he conpressive directy i Ci inted circuit
board or the |ike mﬁtHﬁgﬂ?£§%9§§f§?3@%§g§9§§@§$1§¥83N§?Fcuu board, wherein
t he novenent of its individual conductive el enents during engagenent is (in
a direction other than in the conpressive direction) very limted 10 such
that an el FIELD OF THBINVENIIONNM ted "w pi ng" distance, (i.e. distance
of nmovenent ("w ping") along.the conductive portion of the renpvable PCB is

mi ni m sed) canlbe pessatgayentiperelatasny sdighedensinaleeiical ganaegier @pd in

el ectrigcal nnect of s nor nal consi st of housj ng,. which 1 ont ai.ns
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between th i j ] Vi e m
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paral | el tooffeetivarafia prdntedicjfeuitiaraad bethd ke héthcorgmesshly engagabbs printedand
a length perpendicular to both. Normally the two electrical devices are for
exanpl e pr Ehieeid borrd uvhensin thes mpyeppappt ifscindividuslecasndaistive elgmenin feing i s
nount ed on _one print.e .circuiﬁ?EOﬁ%g The onductive.ehﬁnenis are
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nmoveabl e Ceorgpeassit VE wWipitighy talpog nthe, cenduerieat phitionc ofinet femmovabl veROBt e
two 25 PCBs can be achi eved. However in sone applications, the wdth of a
connect or igineisad) ean bhprayiidedst i on of conpressive di spl acement of the

conducti ve el i en ds to be narrow in |ight of space
constrai nt ?Aéwa‘ﬁ%ﬁeﬁ LY, eqm%ﬂﬁ%n where a PCB inside a hard drive
is to engage Wi:bL O Ci ELRY i h the;
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of an g ectohtails £phirgtityoof tondiwtitl dievhentshehichteach grovidet dieimeagbnge@font he

hard drive, the length of connector needs to be narrow to fit through -2
t he openi nfebyeentlesirsuity of Fwotahestrioaledevicns. (Bfiew thease dakd theelorm of a Sinedr an
el ectrical connecior, should remain substanti.ally wiihin t peri nmeter of
The: hous: ngidgrbY ARG BrEne, & I GHayaRa (RissHipR Gh Wiih aRrill BrbecRtihg’ and
possibly s i i i . : : i f i e 1,
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illustrates th®drh@ily thenevesidectbosdastitoear) eoreskardple pahed aircit boards

conpressive engagenent with a PCB. The left hand side shows the conductive
el enen20 i n (BGBg ridlereie tha elactieal qonneetor e mewned i ong@rinted gireuitdsoard.

di spl acenent along the |ength (in hori zontal direction d per pendi cyl ar
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peri meter of the housing of the connector. To avoid this, the housing would
need to bemnudveablyr campressivegcontgot asints agepeniaklat econneetion deatyeen shartew of
t he upfer ggﬂéact regi.qn of the conductive 15 element. Inherently the
connectbr HrfoPe BEEYE- 1 occupi es an effective space which is of a
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reduced w ghgggamentimeedotebe mamovoin {ight pf spaceaganstraintshifoh examiplain theast
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30 b) a fi rssingexfnthedyirdnirivef thectealgihe ofibonnectorf neesls tpibeonaragwstp fit thowgh a
second beamregion connected to said first beamregi on, said second beam
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characteri sed Fqgopmat




the majority of bending deflection is about said first pivot axis, and a
second phase of bending characterized in,that the majority of bending

defl ecti on occurs about said second pivot "axis, at |east one insulative
conponent (hereafter "housing”) 10 wherein said conductive elenent is at

| east partial | a Y, Wi b | i ' ctd | ement
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sai d second contact region by said second el ectrical device, said first 15
phase of def the tounectarcior prewant them fronn cobiactieg the aasing iandtpasaibly shortthgheam
regi ons engages .upon art of said housing, where after, only said second
phase of d@ptacifct- ofetiesample Haihnieleonse o Fagtre; béﬁle@owné]&%ﬁ fsstigagh

said figst d el ri . devi a Lpi gal def lectd of
said sesz:onél?e%g n@’g@?éhr eag if g?\b&pé&g{ghcg‘?c@@l?c{og é‘bcpggltu gtrégglgdﬁ;?o ﬁ%ﬁts@_hgn%{he
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el ectrical device has a major surface. Preferably said part of said housing
i s per pendhend aidetshowsethofcoadiictivenglomentiif ac @adefkéctéd state. altl oandwi sbemethat

surfaces are parallel. Preferably said second phase hendi ng occurs only
about sai dtRéedbstanes Wit dbﬁpﬁ%c.emn flpag es&ncgﬂpi(%taabmgzoa?vé gaeelon) and

Preferably i | yat .nengi [ I essi [ tion
and 30 pay RPEAIRRYE 6 g, ShfafFHRE el HER PrEl BORRTAM0E L Bl
has am@speshdidivieteleehieigilativell 2PNt id réferrdd @b LrPatsyi ing dtstance”.
Preferably said height is parallel to said conpression direction.

Pr ef er abl y I1s shadexanpleeshomanindF ipans il pit das beeseen dhat thProehduetive/ eleaiett laetiat h

I s perpendicular to both said conpression direction and_pjivot axes. 5
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connector. To avoid this, the housing would need to be of a greater length so as to

accommodate the wiping distance of the upper contact region of the conductive
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,



sheet material. Preferably said conductive elenent is a netal strip forned
fromsaid'sheet material. Preferably said nmetal is a copper alloy. 10
Preferably said deflection of said conductive elenent is elastic.
Preferably said housing is a plastics material noulding. Preferably there

is a plurality of el ri 09%1%: TS, a Saj | g Of, s
connectors are arrang)é(%1 %érﬁ'%gdm e g}%glg?ld% rfr{%frc]gégirfﬁa?é?lgyf.ifgi?ééﬁlgfréélé& ;alsdai d
conductive el enents gg@ndobeingdegiohdetlestible, Hauslation 1o is!firdl Bearinggmmnent
with barb retention. Preferably said first contact region also nechanically
connects said el ect r abeWt asasnadpoyottaxisand second el ectrical device. In a
second aspect the prﬁfent i nventign consists i aﬁ?]anduct' e elenent for 20

inclusion in an el ecf RS5O ﬁ?{%‘itd?,gwgaﬁoaneﬂha&% SCEPHhBTAM EEEIFM si ng a)
ot t & e : | . =T .
a Tirsls con aCEalH%%E?ﬂ%ﬁﬁfélsetﬁfeg{ ﬁgﬁtngea! fifst gg?fée%lfcgﬁ%ﬁtgg‘éﬂ&ta&ﬁrﬁderdsih hat

el ectri'cal device) eam r €gi on i rst ptl vot

axis, 25 Ciheanﬁﬁﬁﬁpd)mmﬂ%%@ébtmﬁ%‘b’bﬁﬂsz{id el pivbt hgis, Re@E seeGPPhaseai d
second beamregion deflectable, in relation to said first beamregi on about
a second ppfbendingsharagtarjzed indhasribie omporiyt ofreyiding defhentioneatcurs atziud ssigkc ond
beam regi on, said conductive el enent having a first phase of deflection
char act eri SEPHPYALAXI80 the majority of bending deflection is about said

first pivot ax f i terized in that the
) or i Ly of befiea) UhertnSARR00 BRBRAL GBRARLIGIMEN L VS s L5
said figst phaggepdin@deid esiduetlveelenicnt U hi least faefidlly ReJavREDy 8Ad ShvifHih Shicand
second beam regi ons stops upon a part of said housing, where after only
sai d secontiopsiage of deflection occurs, to maintain an electrical
connection between sajd first and, a seco el egﬁt;ﬁi cal 5 ﬂ_eyi ce that has, a
mini mal | def | acPAlncQIuSHYE deneRthagResRt irseyneeflesded epafiinnapngd ¢ second

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.



both said conpressive direction and at |east one of said pivot axes.
Preferably said second phase bendi ng occgrs only about said second pivot
axis. Preferably both said pivot axes ar€ parallel. 10 Preferably said
conductive element is formed froma sheet material. Preferably said

conductive el eppith,d : j i 4 material.
Preferably said rrertdzli)ﬁy ?%IHEEZ%%?)%P bx%ﬂ%&%?%?é@%%@@a‘? cltgr?ducti ve el enent
has an aspect Paifemblf siidicohiprbssibeaihénsidn i vietiéal, 3 or greater. Preferably
said height is parallel to said conpression direction. Preferably said

conpr essi on di Reeferably saidiengthdalperprndiadabioybathisdid eomypressionpdirgetiodi and ar
to both sai doﬁorrEressi on direction and pivot axes. 20 In a further aspect
t he presenP™MA#ERti on consists in a conpression connector for
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el ectr ingaI dev?{:égfggir}?yg&g i érbgl&?lk ﬁg# e?@é’éé%3&2‘?%@?%03‘5"%%%‘}68{%6 é‘lfl% ffom
conpr essi OBh&RMREESI, conpri sing a housing nounting at | east one conductive
el enent of a sheet netal nmaterial formed by out of plane bending to define
at | east, 25 (&yefarably saideamduwtivei elamicaticaenetad stap domed i frgmi saidh sheet

cantil evered rrarlner to allowresilient deflection of a novable end of said
first beande#dlon rel ative to said housing, and having a first contact

regi on at anot P%fe{a%iféﬁ?qg&x} aty &r@%??onyabl e) end of said first beam

region for at leas Ctrical “connec to said electrical device, 30 (b)

a secofid beam pegreiadly xteRMleBHoRbf Saillidohu@idk d1BRIRP]s diskst. canti | ever ed
manner from said novable end of said first beam section said second beam

secti on i ncl udPrefembdesaiddhonsimgas ta plagicomatenal medldihgng said beam -6
away fromsaid first end and dj sposed to engage with, in a conpressive
manner, and dePreferabhy thesg i phiralityrofelectricgl@naectoss.d first el ectrical

ar d 5 second. bearehy Sagh FFM &f Ciheond t BBl in S Her By o Bl "

section sapfapecond contact region is positioned to be deflectable in a
conpound cantil evered manner by said first and second beam secti ons,
rel atiMe to saPdefbrabdy rsgid icondustéve iebamhernts raret iooated 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 ¢) 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,



wherein the w ping action across said electrical trace by said first
contact region of said second beamin a gi rection transverse to the
conpressi on engagenent 10 direction is ¢ontrolled to within predeterm ned
limts by the appropriate selection the georretry of said beans. Preferably

said deflectio P r | | nt
nas an aspect  PRE TSy RPEIS) BRfurs il ficheifedn SEAMEL T SR,
sai d hei ghbeirh regfoﬁhlsaipst@oipa gaﬁmaﬁﬁmlgﬁhgﬂm&%la%r oB[ye§ﬁa%'ebanc§ ghﬁjse
conpression direction is vertical. Pref erably said length is perpendicul ar
to said conﬁdeﬂmtmm okcuest i on and parallel to said deflection plane.

Preferably sai d conductive el emeg is a tal strip fornmed from sai d sheet
20 material. Pré? BRAHRID Pxelgcirica Powcélogg’ﬁb‘éé?efhﬁl yirsteangk  pegomg elegtgical

def |l ectd on d sing
oet ects onaBbief b8 FTPHSAIR GIRIRh o 3ol APhF coRELRGE) ReAR iR
conpr essi OBoﬁPs!hn&%ﬁhﬁﬁess?v% dir&tdnabhy abRhét deWiahid Iylv%f ag&TPr essi on
connectors is arranged in a side by side linear array. Preferably said
conduct i ve el eResfembly saldosedomd phadei bershingl dvoussi onlyi abeutssdidi segord gagenent
with barb retention. Preferably said first contact region also nechanically
connects s8K@§- el ectrical 30 connector to said second el ectrical device.

In yet a furth he res I nvent i consists in an electrical
connector as c?’é‘?%ﬁh é’rﬁf“gﬂbv PX?%%repﬂﬂ&lge& ng clains substantially as
her ei nfef or e dpRGELPEH s ldonbBEBFLEEMehPisHoBNES From hlhetIHatkyial N Yt still

a further aspect the present invention consists in a conductive 5 el ement

as clained i n Broferabdy chid benquctivedtloment & asmstab straptfoahby fasmhsidishbef or e
described with ref erence to Figures 2 through 5. BRI EF DESCRI PTI ON OF THE
DRAW NGS Fﬂwréal I's sectional view through a prior art electrical

oot o O e e g IRy gyt ve el erent of the
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



Figure 3 is a cross sectional view of a connector which incorporates the
conductive elenment of Figure 2 and wherein a PCB is engaged and having

defl ected the conductive elenent, Figure 4 is a sectional view of part of a
connector illustrating the conductive 15 element in an undeflected state,
and Figure 5 is a i ! ! L ; at ed
di nensi ons of one Jé%fngf’g{ g?[it gt %gﬁghgtaﬁhbe eeflgﬁeeﬁgﬁggﬁh%qgfagggﬁﬂgesrsﬁk
invention. DETAI LERafderCRhBTdEMeCEbIEHEy [INVENTHAd] Aridee bErdagdl frdb edbdiEoal of
the present invention will now be disclosed with 20 reference to Figures 1
to 5. Wth referendsigaep Figure 3, there is shown an electrical connector 1

in cross sectional view. The sectional, view is_taken at a plane which |s
per pendi cul ar wd 1908y eties zﬂ‘fer@%g@;p@dd¥wee¥q f, Rlfne hendings ¢ nosition said

connector . I I C t.ar S . KL ng: i.ncl t ne
o st A 6l RS Bl Sk Mo e ol 9o
el ements wahhctere gﬁﬂisgdofaﬁg)riehao IeniEfiecRbld e 6OMPBEAD EantilGéred FRAM: Ibye
el enents are positioned in a side by side relationship or l|inear array and
each arr aysaid fppstarid savedd bebsi wetipas, Irlative &0 saidhousingnirea wvertidab direttéon,about
the centre line A-A., The e]ectrical connector 1 cgaﬂsi sts_ of a I}ousi ng 2
whi ch is nor mal Whersindherwiping aglion acEostaiadd jelgetrical dragenby said first contact

nonconduct i ve nousi [:1NS..:[ Q] ocat | i.ndi vi

Conduct | versiondhSad3eehR oGy iR bR AT o M AhPEs Y hs e fagnt and
of a ngy r owirbedd id BOhtrolidd'ed MatBApreddtermiined i 1Rdits b‘rilfoﬂkadﬁ])'iopriaiﬁ_se‘l’@éﬂotn' es
i nto which each conductive el enent 'can | ocate. In the nost preferred form
t he housi nthepgeometer ofisaidbieamsf or each conductive el ement. Each conductive
elenment 3 is nade of a conductive netallic material (such as for exanple a
copper alloy). Preferabhy said defleptions aredndiespmeplgnea flexibl e but resilient 5
kind so that aydefl ection of .the ¢ uctive element wll. result,in

b1 asi ng 1 orce BE R THeNGRtagifvE RRAAEH RIS of VEPERaalhof AR ) peflaf of 1
opposite tgbgfb?ggéa{t@lc.ti on of conpression. Wilst ideally the material of
the conductive €l enents remains in the elastic region of the stress -
strainiscurve t Breferabbysaidtheigit és pamailkltomid compressioarditectione el enents 3 are
preferably engaged to the housing in a 10 permanent manner at a base region
4 of each condBeafeablepaigeampragsiomdireeiion sagriéepl4, the conductive el enents

I d i fixed he. h i 2. F i .b
achi oved by’ a BESBEIGI S erefoRobminaich2ion Said; eaPRrGRisn” aRECEh At i ve
el enent deé%mlwﬁi%gﬁ?%@‘ﬁ@ahé- of the cavity of the housing 2 and

t hereby betones af ousing 2. Alternative forns of engagenent
of each 15 conBifetabty shriresddwtive délamehoiis an@eal Istrip donppdirfenth dadd ahper son
skilled in the art. The conductive el enent (being nmade from a sheet
materil ) matgniddf erably bent to provide its form The conductive el enent is

preferably firstl anped froma sheet.of raw material whereafter it is
formed by an ogfe%'fa%ﬁ?( gﬁg nﬂ)%tﬁgprf’gc.(’pﬁeﬁﬁﬂ%'g generates a substantially
strai ght and sbeadeihi{ ok @i1ceRRSUELNLoRLIEETRA! cIBFRAHIAst0 wher eaf ter the

bending in a direction out o e plane pro e curve ormas for

exanpl e shown PrefEiably said.hdusingi is@ plasticsahatetiel moutlicg.i ve el enent and
| ocated fromone side of the base region 4, is a first contact region 5. In
the exanpl e asPseferably there éuia plugalityref qompressiomcareedtes§i on 5 is a f oot

ol oct ribal dev] EHSHEN SerbaRTARSEr oPPrSHR SanaerRFS i€ apfted ' aidnds (o
the 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.



first electrical device may be in a permanent manner such as by sol dering.
Alternatively the first contact regions § may be engaged to the electrical
traces of a first electrical device in a‘non pernmanent manner such as by a
conpressi on connecti on engagenent. However in the exanple shown in Figure

3, the first 3 i : i f e
per manent - ongagbh A AR e p@baltfivedEHsIR AP mRe Y
base regi ogs &lainfed 8 QPPQSid &F dher ?_ﬁéde@ﬂlgt QldiAR bibFintit A6t heRinBeFoe 1S
a defl ect agl e ;%%m :ff e&geég%nduc IZXI? gil%eel emsnél. The defl ecti ve6 -
section extlesvd téterdrge egyiron 2 4hroy second contact region 6. e
second contact _region. 6 i rovided to extend fromthe upper peringter of
Che. housi ng. ( alh SRbHIL A BRBCT SRS AG WFeOnVERGRR S05i0tnkn 3 sondtsaive
def | ected . r.eql . .

engageront st s aBEEPI i EG elgORife YRS SEEYERIARTaG kel betpre

di rection. ddfiivedsvith adferc<iRERN6 Fosirke 2 ftRfoughthat is generated by the
conductive el enent at the second contact region 6 is in an upward

di recti on, BRIEIyDESGRIPTION OF TFHBDRAWINGE directi on from which
conpressi ve engagerren,t of  the second el ectrical device 17 occurs. The
def | ect abl e seEi8usa 1d6 setionat ¥y tirpygh apeiog art lesisicak commectors | r st beam

Cf foctivel y. cahlreadbsRroetral hiend R EheRCRECAbAeA) kimssior ot

resilignt B pdsédigri@ltich, nature of the material chosen, deflection of the
first beamregion 7 may be defined to be about a pivot point A which is at
or proxi mate tbigure bdsea rcegrsosectionTheidw raft a beamectegi which adoepoiatdsr tha t he
base region 4_in a general |y upward but slightly inclined angle to 15 the
vertical t GapduRive emEROAF IBIER ARnd AEheteiy LPCBistangaged vl NREAe 4 8
extends. The sec nFl begem r%gi on 8 extends and is engaged to the first beam
region 7 i & Veyer&d manner . The base of such cantilever is however
di spl aceabl e apigr oSl 4 s@tidnae vIERY Tkt Of a LbAnddtos Hld%ﬁﬁffhé Hé @BndudhRyt
its pivot point A In 20 addition to the novenent of the baSe or pivot

poi nt 1 tbknsandmdnmdoflectgd atatd aakdout pivot point A, the beam region
itself is displaceable about its_ pivot point, such as for exanple pivot

poi nt B. Beam Fégjirtendgisag doncesdiagram illustratiag| thentvarionsi frees andi relptaded
engagenent to the figst beamfegipn 7.,,can piV a ivoi. paint B. Such
o1 ot ng i Smanigayoh St SRTRETTRE e Ricin bt pREBt pRepbpre
second 25 W’ﬁ?&LEngE)SCﬁIP@'lUWQ)F TENsAgENTMoNf the second el ectri cal
device 17 wth a conductive elenent at its second conductive region 6, the
force that is @pptdfeded enshdasmant ofitheypiesent idvemtion ovilltrowabasdisélosdahsdth
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of deflection of the conductive el enent such novenent is 10 term nated once
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stop 16. At su point. the first beamregion 7.no,lo0 r. is _able to, be
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regi on 7 about pivot point A has ceased the second beamregion 8, wll
thereafter pivot about its respective pivot point B. During this second
phase of engagenent the second contact region 6 will continue 20 to be

di splaced in a downward direction towards the base region 4. In the first
phase of establishing contact, the second contact region 6 effectively
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I n essence the novenent of the second contact region 6 wll be in a -X
direction (with reference to Figure 4) dgri ng the first phase of novenent.
Once the 5 first beamregion 7 nakes confact with the stop 16 of the
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CLAIMS 1. An electrical connector for selective electrical connection of

second el efitsti elgrtripalidayice im 4 imast petroaneritcaiandervisveh casmbyi 8i egnprassionast
one conductive el enent, said nductive gl enment coppri Si n%fiS a),a.fir

t
contact refPUICHPB CNFAgEmed] JQWEYVFLal the FXAmPlGShAVWEAIY g‘?'r§t3seﬂ§'ctﬁrsr§tcal
devi c b) i . [Xo) t (W i i a
secondbensdatt SEiSIDE FEVIGHER! S5 dHIaned 10tk afbrb detnallel YnglBlifen
region def irctiakl elecirival ededlidedn Eehding frohstthdamre J;@grcﬁQMQﬁnaQQpr%oss&cond
pi vot axis and d) a second contact reglion connected to said second beam
regi on, saitectoorddetthe dinst eontact pauits P, dsfd dsflegthbleesastiodedf dut iconductive
characterised in that the majority of bending deflection is about said
first pivot axis, and a second phase of bending characterized in that the
majority 15 of bending defl ection occurs about said second pivot axis, at
| east one insul ative conponent (hereafter "housing”), wherein said
conductive elenent is at |least partially located by and within said
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25 to maintain an electrical connection between said first and second

el ectrical devices that has a m ninmal deflection of said second contact
regi on perpendicular to both said conprégs'i on direction and at |east one of
said pivot axes. 30 2. An electrical connector as clained in claiml
wherein ea L d citd I Mol . A

el ectrical 8%6%21(%'ct gbga&sé’ﬂcel%gibﬁe alﬁﬁc‘%}g&nﬁ Zﬁ]\;avhgrt léig ;H’aégﬁgglggr %ltg)f ﬁ%ea gpond
housi ng i scombeERGisH6ATHese08Rd @bntadi fbgitH O'is prividcEfo edtend\Frdh €6 Gpp&
connector as clairmed in clains 2 or 3 wherein said nmgjor surfaces are
paral | el . pefimeter ofl the thousing (epshewndn ths laft hanmkside ofdigarees Jowheh @ amoh t o
4 wherein sajd sgcond [;i_hase bendi ng occurs_onl y@gut s%i d . second pi vot
axis. 6. Afcleded siata 1agmreendroniaciiegiond UpAD Aeflsaton by thaicngagementsof

hCanyone. Breefolf bR YR TR ampde 163 ROV AL aifeBhRET e Ayfiad! 1o
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el ectrical connector as clained in anyone of clains 1 to 7 wherein said

conduct i veregdiem#nis hmanapvemdediteation denfg heaglitection! epygisitead thet dirétion
greater. 9. An electrical connector as clained in claim8 wherein said
hei ght is femmhich eempressive engagemerisoidhe geeang; glesiricalodevige &Y @sewrse dihe

connector gsncl.aiyed j.n claim 1l t wherein said, coppr.ession direction is
vertical . GenécEnmgelibn Bk Roch ipldielivedRhd) Gt SER ERPAM Heifid 4% o
10 whefeei nsa@ind bRy kdhibs 8PETRE Rt UEA rdgforP 9t e?@b&vagereahﬁfeaﬂepéh ﬁbﬁ?g{e on
and pivot axes. 20 12.7 An electrical conrector as claifhed I n anyone o
clains 1 tbaselrogher i rDsatal theombersntlyeresilienebtit dsfléavable dahyre aifttheingibrale
bending froma sheet material. 13. An electrical connector as clained in
cl ai m 12 webkesenn deleetion ofidbe ifiret beasngagions? anasebal dedinedpior be gbaut a grivetai d
sheet material., 14.. ﬁn. el.ectrical onn ctor as cl ai4meﬁﬂ i ct%i m 13 wherein
sai d mot al PPCA SEishis 25 dr proykimate t0fie, Pase Taskart 4c o b it DaRimcTegioRd i n
anyone of ' RIS id ' ' (1T nt
Is el asti CE&%E@E:]O nté?%%tﬂ?l ca crg?\ﬁgcat %ériﬁgilﬁgfng&ﬁnggﬁyﬁﬁg%]}gﬁgfégﬁ E%?éggir?sﬁ)rlmt o]
15 wher®i ntlgavdrtivaitowgrdssite setasd idistalnethd indrefron] diengecoild béamAregion 8

el ectrical connector as clainmed in anyone of clains 1 to 16 wherein there
extends.
The second beam region § extends and is engaged 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 § 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



is a plurality of electrical connectors. -15 18. An electrical connector
as clainmed in claim17 wherein said pl u_rl%l_i ty of connectors is arranged in
a side by side linear array. 19. An electrical connector as clainmed in
anyone of clainms 1 to 19 wherein said conductive elenents are | ocated
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conductive e or rncitusiton I n an ectrical connector,

conduct i veirglsitiom il 2 beowedisirdhas régibh Usdndebetfiet béag irerioh fTomantbel legsthan
electrical contact with a first electrical device) 10 b) a first beam
regi on defthetpeavidedisbout ther ramsitipn idt befwiesn the firsk beamdepisuny rangi sacond

ted t idfiyst b i on, id d i def | ect abl e,
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second phase of bending characterized in that the majority of bending

def | ect i onwdtberboutpiniot painti Asecond pi vot axis, said first phase of

defl ection occurs until .a point betwenp.said first. 20 and,second, bea
egi ons stops Apaevemeptimingmeans, b of the hopsutel. s PEovided 5o Satdheedhe

phase of i i i 1 i n
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and at | east one of said 25 pivot axes. 21. A conductive el enent as clai ned

i n cl ai m 2@ithhiheeitop sléi. d Adeswhdp@ihbslee Hiestdbeagn aegions? ovl longbous abki th becond
pivot axis, 22. conducti,ve el ement as claiped ip anyone of claing 20 to
21 wher ej ndq;ﬁqcﬁpcﬁabwtpﬁ%mlva&ggmar%aairla fofgtionsyi §¢a5§-cgﬁe@é@nm@aepr@@ém
as cl ai med_i cl.ai: 310 e] idic t] ele is
f or med fro%ogelg'%}e{{e){a ?r}r)% renr }‘%ﬂﬁ 729’1@6“%%?%% u%%o\gg eqrﬁgér:c%nﬂ[eﬁgosn léllg?l?r.%d in

claim 20 tguitdinionuditiciabf fFIPREPSEInYEtOVRRERE sbSordl SRERIcabUeVRel 107, MEHef rom
said sheet material. 25. A conductive element as clainmed in claim 24

wher eild sasedondt electrsah devmsed 7 awilbyconsinfé . toApoomedd cfor vengeigement with cthai ned
in anyone of clainms 20 to 25 V\(/i]ere_i n said co&d%cti ve el enent has an aspect
ratio of heqrglctive qlemgnts gy a dipestionotowprds the basy regiopoh fcthieyeondushivgt as

claimed in_clai (=1 [ Laht is | lel to saj ression

direction. ?lggl.%ng] c%glhc@%&t%%h é?éﬁ% E}? éugsr.legio&} ?rgar&%luk%%cgt}%o&ﬁ%% ﬁggﬁﬁ%seaot%?o 27

wherei n saiddoAd %Wr@gﬁno& QViT1e fHek Qffter Spivef tabbdd its 2RspétRRNEHGE | peineipment

as claimed in anyone of clainms 26 to 28 wherein said length is

per pendi cuDaringahisotdeosdiptasoop epgagenmendithe sécomad eontagti regionab eill Gftindle

conpressi on connector . for interconnecting at | east one electrical trace of
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



acircuit of a first electrical device and a circuit of a second electrica
devi ce 15 said conpression connector conprising, a housing nounting at

| east one conductive el enent of a sheet” metal nmaterial formed by out of

pl ane bending to define at least, (a) a first beam section fastened to said
housing in il 8ve . 4 | L efl [ vabl e
end of sai PGPk b MESHEART ALY e NN PO i BRE eyl BB

first cont gFlr heladireataiRvRkIGALM (h icehaiontal difedtion).Ovabl e) end of said
first beamregion for at |east electrical connection to said electrical

device, (b) a beeswticochm movemeont of ttheidiengnditcontact regioand wHerbeoin an-X 25
cantil evered manner. from sai d vabl nd o id first, beam sectjon said
second beafiredian Grith WCﬁéog?@g@&ﬁdieuw&f&e?ﬁ%@wﬁ of maoYReNty) i d
beam away i i L.SRO e i 0 essi ve
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said second beam section at least in part, back over said first beam

section eltthemhinbsmdartie dobdaettiomgiAsna resuptost stichne dompobed dedvemembdfe i n
a conpound cantil evered manner by said first and second heam sectijons,

rel ative tBesgcandsorpssgionineint Bdhe displacement thesgol inHBe ik apd s Xaflspetpns

action acr i egl:hi gal sai L rst tact regian sai d
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sel ection the geonetry of said beans. 31. A conductive el'enent as cl ai ned

i n cl ai m 3Gamberlanited diydeukefringcthao e #émaasitiont betwsanmdhe|fasebedi 81 sécond

conductive elenment_as clainmed in clainms 30 or 31 wherein said conductive

el ement haBean iaghtestivelyt merorigid & the torpepplied by the segonyt elgetrigabdevs. A
conductive  el.ement as claiped ig cla m.32 erein said hei.ght, i s, parall.el
Lo said cofpagarormerninf s e iBhTlng RFEE D Rusk PESTH.pRLERY frot
anyone of glahReRMh ¥0 PRe WoREGE HiSAItS thOmBoERERS BF Fhe Hr5€pEdRMNrE second
vertical. 35. A §onduct| ve element”"as clained in clalm34 whereln sal 3

| engt 5 s peameisditdetabetprosigied asanmmselk sifdhe geometrywf thadtopdoativestletmens.ai d
defl ection plane, 36. A conductive elenent as clainmed in anyone of clains

30 to 35 whér b effectithe fipstdsamand sesond beamyare slisplaseable as cangilevered beansm
sai d sheet terial 37 A cgnductive el ement as clai i.n_cl ai 6
wherei - saPaieanaps et B RS SR s inEnd e el WD Haprisea
in anyone E{eiﬁxli?fd‘?@ B3bGemdnivher ei n said deflection of said conductive
element is elastic’ 25 39. A conductive elenent as clained in anyone of
claims 30 to 38swkell @isnpreaidingdosiangprpownd hasicheht natthe ididplacametitngt thé0. A
conductive element as clainmed in anyone of clains 30 to 39 wherein there is
a plurd) i t secondcennipesssEion wopnrise dimitedidegrae ofdisplaceraeny] ianthet +¥sand aXned
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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



-18 42. A conductive elenent as clainmed in anyone of clains 30 to 41

wherei n said conductive elenents are Ioclzt ed within said housing in a
sliding engagenent with barb retention 3. A conductive elenent as clainmed
in anyone of clainms 30 to 42 wherein said 5 first contact region also
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first electrical device)
b) a first beam region deflectable about a first pivot axis,
c) a second beam region connected to said first beam region, said
second beam region deflectable, in relation to said first beam
10 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 the majority of bending deflection is about said first
pivot axis, and a second phase of bending characterized in that the majority
15 of bending deflection occurs about said second pivot axis,
at least one insulative component (hereafter “housing™),
wherein said conductive element is at least partially located by and
within said housing,
said conductive element having a first undeflected condition and a
20 second deflected condition, wherein intermediate thereof upon progressive
compression application to said second contact region by said second
electrical device, 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,
25 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.

30 2. An electrical connector as claimed in claim 1 wherein each said electrical

device has a major surface.
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second phase bending occurs only about said second pivot axis.
6. An electrical connector as claimed in anyone of claims 1 to 5 wherein said
pivot axes are parallel.
7. An electrical connector as claimed in anyone of claims 1 to 6 wherein said
10 pivot axes are perpendicular to said compression direction and parallel to
said major surfaces.
8. An electrical connector as claimed in anyone of claims 1 to 7 wherein said
conductive element has an aspect ratio of height to length of 1 to 3 or greater.
9. An electrical connector as claimed in claim 8 wherein said height is parallel
15 to said compression direction.
10.  An electrical connector as claimed in claim 1 to 9 wherein said compression
direction is vertical.
11.  An electrical connector as claimed in anyone of claims 8 to 10 wherein said
length is perpendicular to both said compression direction and pivot axes.
20 12.  An electrical connector as claimed in anyone of claims 1 to 11 wherein said
conductive element is formed by out of plane bending from a sheet material.
13.  An eclectrical 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
25 alloy.
15.  An electrical connector as claimed in anyone of claims 1 to 14 wherein said
deflection of said conductive element is elastic.
16.  An electrical connector as claimed in anyone of claims 1 to 15 wherein said
housing is a plastics material moulding.
30 17.  An electrical connector as claimed in anyone of claims 1 to 16 wherein there

is a plurality of electrical connectors.
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e(i’ectrlcal device)
10 b) a first beam region deflectable about a first pivot axis,

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,

15 said conductive element having a first phase of deflection
characterised in that 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,

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

20 and second beam regions stops upon a part of said housing, where after only

said second phase of deflection occurs,

to maintain an electrical connection between said first and a second
electrical device that has a minimal deflection of said second contact region
perpendicular to both said compressive direction and at least one of said

25 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 anyone of claims 20 to 21 wherein both
said pivot axes are parallel.

30 23. A conductive element as claimed in anyone of claims 20 to 22 wherein said

conductive element is formed from a sheet material.
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28. A conductive element as claimed in anyone of claims 20 to 27 wherein said
10 compression direction is vertical.
29. A conductive element as claimed in anyone of claims 26 to 28 wherein said
length is perpendicular to both said compression direction and pivot axes.
30. 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
15 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,
(a) a first beam section fastened to said housing in a cantilevered
manner to allow resilient deflection of a movable end of said
20 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,
(b) a second beam section extending at a first end thereof in a
25 cantilevered manner from said movable end of said first
beam section said second beam section including a second
contact region provided along said beam away from said first
end and disposed to engage with, in a compressive manner,
and deflectable by an electrical trace of said first electrical
30 device,
said conductive element formed by out of plane bending to position

said second beam section at least in part, back over said first beam section
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housing, in a vertical direction,

wherein the wiping action across said electrical trace by said first

5 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.

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

10 32. A conductive element as claimed in claims 30 or 31 wherein said conductive
element has an aspect ratio of width to height of 1 to 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 anyone of claims 30 to 33 wherein said

15 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 anyone of claims 30 to 35 wherein said

20 conductive element is a metal strip formed from said sheet material.

37. A conductive element as claimed in claim 36 wherein said metal is a copper
alloy.

38. A conductive element as claimed in anyone of claims 30 to 37 wherein said
deflection of said conductive element is elastic.

25 39. A conductive element as claimed in anyone of claims 30 to 38 wherein said
housing is a plastics material moulding.

40. A conductive element as claimed in anyone of claims 30 to 39 wherein there
is a plurality of compression connectors.

41. A conductive element as claimed in claim 40 wherein said plurality of

30 compression connectors is arranged in a side by side linear array.
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substantially as hereinbefore described with reference to Figures 2 through 5.

45. A conductive element as claimed in any one of the preceding claims

10 substantially as hereinbefore described with reference to Figures 2 through 5.



