;1 me3e| 6VTPR DUAL CONTACT ELECTRI CAL COMPRESSI ON CONNECTOR FI ELD OF

| NVENTI ON The present invention relates to an electrical conpression
. connector, which for exanple may provide el ectrical connection between two

el ectrical devices comonly found in eljectroni c devices. i a
Contact El ectrical Conpression) connector is designed mﬁdmmmmu mm?on to
elimnate electrical discontinuity under extreme vibration or, ghack at
sudden i npact. BACKGROUND Conpressi on connectors of many different Kkinds
are well known. Connectors, which are used in high-density applications to
connect el ect rigglh1! COMCPACT EVRCTRIEAT! COMPRESSIOR' CONNISCTOR known. A
very comon ki nd of sSuch a connector IS called a conpresslion connector
wherein a |l eg of a conductive elenent is able to deflect under the
conpr essi tcal device whilst sinultaneously maki ng contact
with an eﬂ@ﬁh @EIIR{‘E@@@@% such an el ectrical device. A separate region of
such a conduct Tyg pRiseifEnventioh kelites @ranl sleclRAE cdrpressi G \@raestof, Whidhfoher
el ectrical device to establish a flow of electrical signals between the two
devi ces. pxdmepje praytpievide plgaicicalconegction hetwger Hvobleetricalesices eammanlydevi ce i s
able to e [ : . i [ he rel ative
moveren: - RapgansfteBii: FEVER, THRDCHE DRI Colact BRLARAEC AhErebo 2 Fon

Nor mal |y téneetoe id ddsipmed sidthitheintentian oo elihipdte@lacaival disemtiduioy usddid and i s
renmovabl e or can_be, di sengage fromthe connector. The rel ative novenent may
be such t FEfemswibratipn Oérsgo"%éit ﬁdeEBh‘ﬁP%’é-sed by fastening the electrical
device relative to the connector while the latter renmains static in place
or the connector floats & sandw ched between two fastened el ectrical device
or boar dsBMIKERQUMNXE|y the el ectrical device nmay slide relative to the

|l eg but al t of t Q. in th ' i rection.
The ulti mate | SPTBREGRBEERON of mary FERHAG iR M e ErRo Lot g age nont
are the sqrchears afid iamegdéns Raficltd shrarcldlectrisd] dtRADIENTBERSARE ON

|
wher eas ot her has been estab??ggped by a pure conpressive engagenent. The
i t em wi t hdewireshang|adser welk knovas fpvine gemmen indefsyela gennestor israbled subj ected to

shock or yi is i . i\ |

oot 11 ont FyyRpRbE D porlelRE whERity 65 of s ohitficl0 HULhYE BT RING: s the, | o
conduct i veompessioi of m Eecicioal ddvise nbilgesiinuitaneonshemakingicontaetd witloaponent
against whjch it is resili.ently biased. The item fqr exanple be a
mobi | e ph %t”ﬁ?l. ek of sy .“%16 . €% A SHRPTELS rﬁﬁ‘;?né?ﬁs'ﬂfgg%qnglﬁctﬁ'& dr opped by
a user angdetfagt WiPBEbr 8imddB% bé 61Baked 1 dnBhePEIotieal dehike REestbiikh 6B tO
cause for such a connector to becone disconnected with its respective

el ect ri cabf elestrical signals betigeda thotwh dryides. A lggeafithe epnduetine dlememdatithi nst ance in
one direct| n l.d .t his,dir I { nel i L ecti of
resilient Wr}rlgc@lea%‘eeg?&lg?atftd%\é&%]ggab%htg%ggﬁg%g%g%gﬂgon%% H%th%? Féejgéénn%éte (r%gve

rel ative the rehdévehretmentthetwenithelegndd ryeldvatiad dbdcodming coapnesiohed.

Accordingly it is an objegt of the present inventign to provide an
el ect ri caNoEBAlY thelesiricab Amaca is BRI IS WS PRHOE A nd Soisenoiahle PesEt
di sadvant : i ol QY| i i E%sejx I
choi ce. B%Iggléell&égecﬁ%w&do@?ﬁgﬂ?éhﬁ%m? %%FI?\]QZC I?%% &glgg)ﬁedgtt&tl p?esent

i nvent i onbeingsbmipeessad ynfastering theced¢ctiienh dexd carelative hamthe cannestor ovhiledhbd
connectio ttbetvveen 3 fi.rs:lael ectrical t(g ia e, and qntr I%Etri (ial trtacg of a
circuit of?&T EAPRSHLRRIEH EAV R AR ‘%is?’lﬁw ET R waéﬁ% bei ng
of a ki ndeleBirichl devidelustdoalddOA BethdtR@Bstht BRc@icalnkvice imayhilidb rélievenathaoar al | el
to each other, wherein a first of said two surfaces has di sposed thereon a
first condpgcdiutglsosLommnegenof mayemenrtaacsis ipthe camprasiign dirpstione Shtyaldimete; posed
t hereon a i Yol i i L st

conduct 1 vEBES Yo eai it EnRBE i SREARMITEChEbeRRich: it i saBibuof B¢
el ect ri cahacleenestablishediyrai shiding: comphessioh mdiereas other has been established by a

sai d

pure compressive engagement. The item with which electrical components are engaged
may often be subjected to shock or vibration. Since the arms of the conductive elements
are resiliently moveable, such shock or vibration may be sufficient for the conductive

element to become disengaged with the electrical component against which it is
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at | east one conductive elenment carried by said housing and which incl udes
a first contact region for engagenent with said first conductive pad
.region, a second contact region for engagenent with said second conductive
pad region, and a third contact region 20 nake contact with said electrica
trace of said second electrical device to create an electrical connection
thereof with said first and second conductive pad regions the conductive

el enents) carried.b i d, housi to sent at l.east said first contact
egion | hrestieady bt (et M ateBliiadbrble PG e RBH cdbiRen A 11 s
conduct i verduaet, WhEiORaP Bl 08dkidn R AR B? b RGér a8 IOitnpabt &F theRéh vRRE thy

movabl e manner ‘for conpressive engagenent with said second pad region, each
of said fgramdamdy beselfigient ® qauset far suchagioonertdrdd hecamm dibtomnestecawithitect i on

away from but resiliently.biased t rgs specti.ve pad regi.ons with
mherh cor ek R bl ARE ShoRIBAAR (el R BRG it Fachfs R iR i iR, ot
region i s diedt|oncndizsheuldehisdird@ion@ofiridd Withithe dgretiodNe résilidd ovBineht dfs not
parallel to the path al on(I:] whi ch said second contact region is deflectable

rel ative thy lsathe qesductivg clament thedeg pay moveaelptive todke dlestaral savige and mey

cont act rﬁgﬁﬁ%eh&ngggkbﬁﬁ@{e y nmovable is substantially transverse to the
pat h al ong I ch sal d second contact region is resiliently novabl e.

Pr ef er abl WActérdinghy It imhooljesttuf che radedt inversionao ptevide anegdéatrical sompmessioent | y
novabl e is substantially at perpendi cul ar tcg t he gath I,ong,n/ni ch said
second coRPRRELtor ¥ oyeseqmaesithe ahove mentiongd disadpantage orpsyRick Billatdeastiuct i ve

el enent iggmegﬁb& itﬁ%’iﬁeﬁx?&ﬁoﬁ&.“’fﬂ ch is engaged to the housing in a
as er

secure nmahner and ependent t efrom(a) a first I eg which includes at
or towards a region distal fromsaid fixing region, said first contact

from sai d s EfBTI0R00 LR INARRONT" S5 on. said | eos being
di sposed ima @irst@spdct thetprasenDiviadition FBAIRS inf dndReciidall cdinet1d 10 BEkesh
electrical connection between a first electrical device and an electrical trace of a circuit
of a second electrical device, said first electrical device being of a kind which includes
two surfaces the planes of which are not parallel to each other, wherein a first of said two
surfaces has disposed thereon a first conductive pad region and a second of said two
surfaces has disposed thereon a second conductive pad region wherein said first and
second conductive pad regions are in electrical connection with each other, said electrical
connector comprising:
a housing
at least one conductive element carried by said housing and which includes
a first contact region for engagement with said first conductive pad
region,
a second contact region for engagement with said second conductive pad
region, and
a third contact region to make contact with said electrical trace of said
second electrical device to create an electrical connection thereof with
said first and second conductive pad regions
the conductive element(s) carried by said housing to present at least said first
contact region in a resiliently movable for compressive engagement with said first
conductive pad region and said second contact region in a resiliently movable manner for

compressive engagement with said second pad region, each of said first and second



Preferably first contact region is positioned by said first leg to becone
engaged with said first conductive pad region in a manner wherein said
.first conductive pad is pressed onto said first contact region with
negligi bl e novement of said first contart region in a direction over the
first conductive pad region and said second contact region is positioned by
said second leg to becone engaged with said second conductive pad region in

a conpressive manner, With ement, of, said secqnd cqontgct.region in. a

i r oot | on SEN M TR HEOVENEUCA SR Ba AN PETOB o PO oGt e
el ectri Cakesﬂé‘éﬂv‘é%a&?égi'br{bgwiﬂ?ﬁfﬂfch'sﬁd&%ﬁt‘ébﬁ%éioh@ar% 1 b%geager el ationship to said
housi ng, sald hol'ding neans able to receive at |east part of said second

el ectrical deviPrafetiahlyssaidefinseeonsast regiands Heflegtable sctatiae teesasd haoussig gdongwer ei n

the first d second. cont.act .regi,ons are.in conpr essi ve engagenent with
respecti vB2 iVYlEgh Er{}?t%‘é@ﬂﬁ%‘&r{%ﬂw P%wﬁﬁ’h SF@&F 0 8tfr§g’e%lq§/ said first
el ectri calefi@viti€rdiiveitt saitBamind. S able to receive at |east part of said
first electrical device in a manner such that said first conductive pad

regi on i s abl ePreferabilythe path gloag ydhietnspidsBrse pentagt regierpis desiliently meysbleds r egi on
is a diregtion. i ' . f l.esil|j vement
o5 Sty PR Bab okt Ml 860 Sl O BT 8 o
abl e to aeiozable. f or engagenent with said second contact region in a nmanner

to slide relative thereto, . the adqvancepent al so induci ng.a nove t, of said

second cont act PFIgpaBly tﬁﬁpﬁh&rqngé‘(ql‘ahsaﬁgﬁbc%‘i‘cﬂr‘ffé?qﬂlsé?sgh‘eéglp’lm%‘fggp%venent

t her eof . A 1 i ; J r opi ng
E‘E&Edﬁgﬁg% t)fthlﬁg#)é;lgﬁ:%fa? Rl ﬁﬁth! Gl WRRh %aid S&Eo‘nﬁ Rohl& 88bn &

relative to efl ection of sald second contact regi on, and which
provi des sesileemfly ahavablewhi ch sai d second surface is able to travel in non

paral |l el direct, t here di spl ace. said second contact.region along its
Pt h of resi &t Breab e fonoe i RuRatisk ks SO R SR Shichighddhedl
devi ce t hey @wiholisingi£4 Sdcak Marit ehd l!ldsifeﬂ@ﬁl@nﬁﬁ@l@ﬂdmc(ﬁm fifsh 1epfvehi€lach novabl e
along a path lying in a plane wherein the _plane of said first leg is

paral | el insludes apordawarsis arpgion distsh fromesgid fixing se2i0s), yaid dire cRBsiI8gions af f i xed
to the saij I k i i g : i.S.:aple to
rocei ve. Ryt RRtrR) I Wik hel 4ol Br o aRioRFelFRR el HOANGHd Bifhg rSe Pl
manner . Psaifl secnd costmactdegionsiaithlepalscing disposad it yresiliently thovabldnmnhere el enent s
spaced apgrrt 'ndgn. array to each have their respective first and second
contact r&@loiie efifagEE Wit h a corresponding first and second conductive pad
regions. Pref epadibmblyarsedbanRt Rizions phiicheatby\saidalsiBito bezomlchpaddby out
plane folding froma stanped sheet netal material. In a second aspect the
present | midrreidfirseemedietive nad regionincmanres whetpimenaid Grst pendwstivepaddssheet
metal material, i g ] i rical
race of B ofhsdh B S I5hi0) Fh CRERTHABRELIGEN MBS o
el ect ri categiaminecdiegction operithé figt eorfduciite madntgion andgiidsecprid vordad regiomr
carried by a fjrst |eg which extends froma, npunted or nounting section
engaged ofS aoaltweeé RY a%éaeqoegpl%to EQRE cRga8Ed wiltﬁaﬂlﬁasmnéépngl%ﬁtwg Pﬁf st

contact 1 agioind] SRIFERAR BardnBr Fith SfdvemeRt of FBIANBEodRoBtaky Relof ;88! d Mount ed
or nmounting section in a direction al on? a first path during such
engagenmentired¢tionener the sacdndreonductivé padregiona PCB, a second contact region

provided on or P(r:éaflérra-bﬁfda H%t Qectfild rEl(e::Ivilcc(:a gol‘ﬁ'iqnigcrgea%)s(%sepnrgxsrided in a fixed

relationship to said housing, said holding means able to receive at least part of said

second electrical device in a manner so as to hold it in a relationship wherein the first and
second contact regions are in a compressive engagement with respective first and second
conductive pad regions.

Preferably said first electrical device holding means is able to receive at least part
of said first electrical device in a manner such that said first conductive pad region is able
to advance towards engagement with said first contact region is a direction parallel to the

direction of the path of resilient movement of said first contact region, and said second



‘from said nounted or nounting section, said second contact region

di splaceable in a resilient manner relative to said nounted or nounting
.section in a direction along a second path during such engagenent t hereof
by a second surface of a PCB, the first4 path bei ng perpendicular to the
second path a third contact region engaged or engagable for electrical
connection to the electrical trace of said second device wherein said

l ectri cal tor is abl k t int .contact with said.
ol oot 1 caPoRRREe B rekion Tpte ipdnta Bp rispelBer Tt SesRi el reeion o
first andisgaRiferatsidcRiatie t1Rsdtarhé advanterh@Rakso ixtiulRipta mbVendn: 8psda@t hs for

electricity between said electrical trace of said PCB and said el ectrical
trace of §woBAgoripeidegine in a disedtion alang saidfnath ¢faesiben sravemient thersebnt

et ond seconiarel FCERIRELE ind efh HOT ACTSRBMIAEILRP B PRE" °

connect i oof geflaetion besalé sseond teritacs aéglor and ebichrprovdésa fanpvilolg: whiehsaidcal
connection, said _connector conprising, lgiéhou,si ng .carryjing at | east one
conduct i vEeOnd swiiace 15 ablg t sl it Rapepastichdirectinn te theraky| egaifiseeand second
and a bas t o] h [ ' ; dIeg on

provi ded g%lﬁfggs%%é? ?@eh?tgag g)?rcé%g?egxt @8&?\%@??&“@\%?@%%3@?@% |Blr(1i fgrgtldi rection
away fronmekatrigabdevéceaberewith. r egi on; the first contact region is deflectably

novabl e rel ativye to,{he. said housing i first direction and the. second
contact regi _on\éf_ er&B\Eyl Sé@f%ﬁﬁ ?‘ﬁr‘?ﬁ?fﬁ‘g‘i"@n&&aﬁﬁ T%Vaégﬁ_ ﬂo%ﬁg?tﬂéylpﬁl%?secpnd
di recti onpyhk Ghetcin BRIAR Ml Frstli€y {shrallel SUthOplaRCH BB sedthigl) n said first
and second contact regions are to eg‘gage and connect In a conpressive
manner to resp®eaferablyceiichausingds affixedto the saithsecond glettricak deviagdn i cal devi ce
whi ch are i . W C . ' ormal to
he di r ecPramAsftifaits 2 1536580 behEhERaiaMIectich) UR! Al 8L IbeREE

el ectri cakdlgasabiamemhes] Wit h each other on said first electrical device.

This invention so, be said broadly tg consist in the parts, elenents
and features rgfr:%%/r!a {3'513 housing %&PEH‘*IFYI O?f?é‘?%@é‘i:tf‘fec%?m%‘ﬁs &acf‘i@’a_”
appl i cati gflan Al f\’)'e‘éb!lf‘iaév‘:é tRdir Fe@;'_wélcﬁ% Ve hd se3Bsl @dlﬁ(ac@&eagﬁxﬁi% ﬁg&@@ Wi hons of

any two or nmoreof sald parts, elenments or features, re specific

i nt egers aomespending fiest ahd sesiond wonduktiveapes tkgionh equi val ents in the art to
which this inventd op, rel ates, .such known ui val.ept s, ,are dee to be
ncor por at ed nrenABlar MapR of iV R ey R iR RS BRERT o Tre
DRAW NGS Hogid Stathped sieePE@PRaickide vi ew of a conductive elenent in a

preferred formof the present invention, o )
In a second aspect the present invention consists in an electrical connector

formed of a sheet metal material, to provide electrical connection between an electrical
trace of a PCB and an electrical trace of a second electrical device said electrical
connector comprising

a first contact region provided on or carried by a first leg which extends from a
mounted or mounting section engaged or to be engaged to the second electrical device,
said first contact region displaceable in a resilient manner relative to said mounted or
mounting section in a direction along a first path during such engagement thereof by a
first surface of a PCB,

a second contact region provided on or carried by a second leg which extends
from said mounted or mounting section, said second contact region displaceable in a
resilient manner relative to said mounted or mounting section in a direction along a
second path during such engagement thereof by a second surface of a PCB, the first path

being perpendicular to the second path



"6 Figure 2 is a perspective view of a first electrical device showing a
plurality of first and second conductive pad regions with each of which a

. separate conductive elenment is made to engage, Figure 3 is a sectional view
t hrough a housing that carries a conducgive el enment and wherein the

rel ati onship of conductive connection between the conductive elenent and a
first electrical device has been shown, Figure 4 is a sectional view

through a first and second.electrigcal device erein a housing is not
shown) wher ei nat é‘gﬁ‘ﬂﬁﬁfgé‘fgl%e‘@ag engagab fgg\é\gFt@E?quoeﬁ?Ct‘@Bﬁ%g’@ti on wth
the first .pReficaPERRFeAAdECIni\eviead regions of a first electrical device
and makes conductive connection with a second device the connection

t her ewi t h bei ngvhstdie said eleatricgl copneatentpakls $¢ meke Ftwupeinbedntict withaeids a

sectional yiew wherei.n .t onductive. el.enent is nt.eqd. st at.i onar,y

ol at i ve ECEELREE S S ETIR PR ReViBUTERH of Sl Sl SR s o essi ve
engagenentunfddel tdéstdblish et lehst $d pt, ewb floGalatittervt €lectaAsity baceatsAad glettricaal
device, Figure 6 | ustrates yet an alternative enbodi nent of the

conduct i v&aes ‘éfrﬁéﬁ’lc PGB and said elestriceal rapgoh seeond elegiical devigel ustrates that the
Gt | . ‘ : ! e
conductive e eﬁﬁ?@hﬂe{g%ﬁ%g{tge§¥e%§&ﬂid?\?en¥18¢;é<§%1smn% c%ﬂﬂ&k(%goﬁgoﬁé Figure 8

shows how a nounting S con uration can ed with a
housi ng aimeroomsetion betdeeth first angseedad electrioalnieeices whith@adh present 9 shows a

t hrough nount, connectjon with a second electrical device. TAI LED
DESCRI PTI CWaWFWWF%EWF?P WBFgrS%‘ﬁcC@n’E"thfilbﬁ’r@O‘i‘ﬁ? ﬁgf%élc?‘s shown a

conduct i Veo&leeliB) saill-coft6rQBpeisinge el ement 1 is of a conpression
connection kind neaning that at |east one electrical device with which the

conductive el ement is toaheksingparefing atrleashbneceamductiveelemgntisaid s under

conpressi on, thereby | nner, sych.that a rtion of, t.he conduyctive
element 2 is resili éﬂ?‘ﬁ&?ﬁ&%naf@&“e .lcﬂﬁgn@%ﬁ&%{%ﬁ s\%ongjl Whlfasic%ga“ghovm in
Figure 1 may for exaggibs thestdhingad detoml doduRt fegioh phovided 6afdsp&sive he
conductive elenent relative to a first 9 and second el ectrical, device 8.

The housing nmay be HeRsof &3idcapnestos which extend is a diggetion away fremsaiddascce and
the first electri Ca'coﬂ%&irgéiog- is novable relative thereto so as to allow it
to establish a conpression connection with the conductive elenent 1. Figure
3 shows a housing 2 wit hthhiishcaatacoregiontis deflestabipmovdble sela@nvgdgdw satd t he

region 3. At region.3,.th nductive.elenment 1 renains S tially
stationary rel ati vethBSI’?$1H’ %ﬁ’ﬁg&ﬁe@ 19n a B’grsﬁ‘é)(ﬁlgs"@@laftcfﬁgl&né% geft*ﬁéagg'nducti ve
el ement 2 may be preydvdBK rblativd 1 shid HodSing &t £8dcoRd dRéctioRvigamiuct i ve el enent
1 at region 3 to the housing 2. A person skilled in the art will however

appreci ate that manypemendieyar fovhe first digectionengagenment of a conducti ve
| t 1t h I j | . h
cerent 10,5 00U\l Bl of S 3 SR, LT 1

engagenment may be free ating to a cer
retain a pl urahidoynppéssive miammier werespeeiies conductieetraces ayf .thSeailh fivbtusledtiiday of

conductive el enents | d be spaced apart .in the.Z direction to effectively
form an array OFVEDMHR 176 BreAunt i HER eRabAI< A S By PAERTIGhs1 ng.
The conducti ve gl gid@sfion bfaRASADA O the TePUEBR donbR€ rediodsildude lRuidagt and
connected with each other on said first electrical device.
This invention may also be said broadly to consist in the parts, elements and
features referred to or indicated in the specification of the application, individually or
collectively, and any or all combinations of any two or more of said parts, elements or
features, and where specific integers are mentioned herein which have known
equivalents in the art to which this invention relates, such known equivalents are deemed
to be incorporated herein as if individually set forth.
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of a conductive element in a preferred form of the

present invention,



second contact regions 5 6. Athird contact region 7 is provided for
engagenent to a second electrical device. The third contact region 7 of the
. conductive el ement may be pernmanently engaged to a | ead, trace or pad
(hereinafter referred to as "conductive pad region") of the second

el ectrical device or to electrical wiring of a second electrical device.
Such connection nmay be by soldering or alternatively by a conpression

connection or simlar. The second el ectrl al .device may for exanple be a
printed circui FiBEadd 2PRIRIEVHYIGE ofg stalcririgal devige rf@weaptlaa et print ed

circuit b I ference to
for exarrp gger%ng cgﬁ[ﬁm{l%]?éddﬁ ggﬁ% g?:tfl %%%lg(?f(r)\ﬁﬁl ?gg%azég}géedﬁ '? %{;e: second
el ectri caleledmntrsenaﬁiertneagagcnpressr on connecti on manner and the conductive
el enent itself ed .to anot‘h"E ort| on the overall .device with

oo e £y sEERe D RSO Sy el e gt A%ied § Futusty SarEnty (1. 11

an al ter nghd Vhefet fRe rélBEoEAPICOh ARG BERREL THYetWEePRE DBMRIRE VY elbm¥Rd
directly to the second electrical device 8 as for exanple shown 1 n Figure

4. Such aatnearffmsfelﬂctrtc@hdwmqlmbnaysliownrrade by sol der| ng or by other or

addi ti onal of faste syuch i.s not ferred a

conduct i ve of olirs4 i 2ot iy YRah A g3kt MG o G

i ncl udes @ hoasing aAce sllrmt@lmrelﬁtwcmdécﬁv& efdhent hiakéy Al dlactridd] e¥nmektignich an
alternative _enbqdi ment wherein the third contact region is secured directly

to the seddtidhefisdend segrnderndustivionpdvegionnpls fiistelesttieal Wlevicnandigkesdesi r ed
formof c al
dovi co 8, He B e S i e P o BB Ve
el enent i sopcempreabivy, made from a sheet netal which has been stanped to a

formfromwhich,it n be folded to.define.the desired shape. The desired
Shape of the 1 ditHieS dbiiats A EtORRIRY WIPGILME SORTREtTT FEMANS Mo
conduct i V@tatiofary 8&laPRSto aBothBr conpoheARITRIRS oveeall ettaéma%hd AR BRIpRsEQB act
with a first 10" and second 11 conductive pad region of the first electrical
devi ce 9. esgagement with hotd tbeﬁtﬂﬁdleet@n@lui@mceenct)amonegleotrrlsallctwwz,l are engaged
by the first a ct ds
project in di rggurr%ﬁgm%hr%% gtraelar%tr% g{r)(g IT\QQ&{I%SB{] nl%ﬁgtﬂ)&eér%éen t@%l ar to
each ot hethe prbsent inveiitieind second conducti ve pad regr ons 10, 11 are hence
engaged onto syrfaces of the first Iectr cal e whi ch are

substantial |y % e WW@FW%"}@@F@H Usting ple mFHf‘éfe e # 6An B hoHsPLin® seen in
Fi gures 2h§usu:[ dgs fbist surface 12 may for exanple be one of the major
surfaces of the first electrical device (when for exanple the first

el ectrical deviFigire 8 shows how adnasinting faatuse af djs. co]iﬁgurfatwlscammdamttecl/e pad

regi on 10 nds. on r surface a region such that the
first conta @1[elrouafngrfmgfpretsﬁletaéor!ilglfc‘tolln\}’eeséllo rf%fﬁ’tecg"éh rfregingage therewith. During
conpressi on, t FegpudedIskews 9 throdght hsurdticosieciOnivith b sea@idefectridabdévicea di rection
al ong the path of the Y-axis. This is the direction in which the first

el ectrical device 9 becones engaged with the conductive elenent. A

conpr essi @NsS relative to the fixed
portion 4(m?ﬁ&hféﬁ§oﬂnd§é?rl€gmﬁe%rr%m re t| ve to the housing 2 as such
engagenent occhﬂhre'ftrencfeitbsngm’e)mtbare isrshgwnm cbnductive eleereebl. The bi ased in an

opposite d|r t ath of the Y-axi.s,and be pressed against the
PPPos ! oGt ReieftListnt & opresfion comediSiking BiPning ST RETGRETH 0%t 1 ot
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defl ectable along a path in the Y axis direction by bein drsposed at or

t owar ds t Wathe iicinger epmprgssion, drerqbiydn @ sppnpen supk that a pertion ofdhecepn ‘Efélv§een with
reference Far

bi 1 ar cat o8 s ot eaenty Bt Bhe St depfeofFal ity bl o,
region 5 a?dstcbxanwwnhghg@ tba huusmg 2|vvtﬁttudaﬂeﬁestthe coiintive elemﬂablatlegtm 6
preferably provrded t . or t rds the distal end of the second | eg 15. The
| egs ext eAdst f9r%’|‘}115F1"F§1 ree"?Fé‘il gvigg 8 tﬂ@ housing ey be requatgd for ??Waﬁ their

engagementg, letcﬂﬁ:g i e FIdRAL gfs?@tr'?ctﬂgéd'd%@lcb Y afoalt ?ﬁéth%%ér% @nd are
appropriate bl ase towards t Irst electrical device due bending
strength, to hldaow lrtatpestalvimhha cmmpéssioneohmgiion wittiube consluetivendernent 1 Dhigurey3
engagenent . of t t .electrical, devi 9 wi.th the,conductive gl enent,
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direction. The second leg 15 is configured such that during the novenent of
the first electrical device along a path in the Y direction. The second
contact region will be displaced along a path, which is extending
substantially in the X-axis. Preferably the leg 6 includes a lip 16 which
acts as a cam surface V\hr ch can be d| spl aced by the surface 13 of the first

o . o o o




10 The deflection of both the first and second contact regions 5, 6 occurs
in the X-Y plane, which is the plane within which the formati on of the
.conductive el enent by out of plane folding has occurred. Substantially all
of the mpjor surfaces of the conductiveyel enent are and renain
substantially parallel to the Z direction and the conductive el enment takes
up little space out of the X-Y plane which is an advantage when the el enent
is used in a high densit, pplication. In the formas shown in Figures 2
and 3 melr%glmé, e eapdicibe Benct Tepaing syhRiArtally SEBRY iRl 1ORRE £ i r st
el ect 1 Calodgih 0CABAIbRUERIoh 4BRe LehdAchi dleb@DUnkf6: Brodide & it ("

I The PCB may have two hol es

engagenent wt I

the conductive el enent.
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at which a _series of the secgnd conductive pad regions can.be provi ded as
Shown | AiGUISSever toitedit R wRRR e TR R A eSS
tovards eafdmedt Me6 a hdhidng 2Rkiso Widebd &t sbRY cohdiRtin@tleiRhiy sREIPatigdEerisie hol e
where al ong two_ opposjng edges of the hole the two arrays of conductive
el ements MRy bedly quing|tg agpidagyextentas such a configuration the second

contact region i ] ch. ot er
alternative for n}%%ggﬁggéﬁ%ﬁt% &gr* é‘pﬁﬁéal{n{r ?g%&g%g{%rer%ﬁm%@v%ﬁ?gaﬁ;@%e al ong a
path in t fpmrf%li@idfeohdtmﬁveBle'ﬁi&nﬁfwﬁlﬂdabé spapeddipaetin igesZ BiredrioN taeffectivélyr ect i on
conponent s, of novemept. With reference to Figures 1, 4 and 5, the
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one si de of theraasgaic Ahnftdl af &}ﬁ)w%qndﬂ;@g'eyg??ﬁgﬂadesmva%a wi th

reference to Figure 6, the urcation nma . to result in the
| egs 14 amecoh centaetmdgivgs 5n6.0% thirsli costadi negioni7am providehfohengagement to The

conductive el nt.i r.ef erabl.y, of . a, co | oy. . The engagenent
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not el i m peihi@ndP¥ngdhaneea wcad,&mceiai?ﬁadl?iéﬁdihﬁéﬂeﬂf&fa{-ed&&ta& e®Bndticlvépadn or
shock under i npact. 11 CLAIM5S 1. An electrical connector to nake an

el ect ri calregiomn & theoiecend dlewrical deyie er tojeladiriqak wiringefiasecendelegrieal ect ri cal
trace of @.clkdch 08&%&&3&? gﬁa@%e;ﬂy‘égféi%ﬁﬁ%r Q%Y}#agfgrgwhagco‘;n?ﬂrgsio%' ectrical

devi ce being of a Ki in sur anes of which are
not par al lcehndcdor arc binttanelhe seterdelavtrical devite Sinag dorcexamplesherd @oead has

di sposed t hereon first, condyctiv d region and .a second, of said two
U Faces FHEHAPaaad RSN Sraedst i AL OE PHR COMOMOHAGI &1 n Sai d
first and f5egeaaisRAP AlleMRtiPaf ah® 9t Referthnbe toFoLbfiflé FRlrEHARGGIdON Wi th
each other, said electrical connector conprisi naﬂ a housing at |east one
conduct i veortaeiregionJas engaged o & sacandielgelring dgrige MR 8 lfompedsside sonnestions ¢

contact gl Q8 LRl thEAGRARAES ElemeﬁﬂtsgﬂiisderIgiaéécf to(ﬁggﬁglcﬁdrﬁgn BRfle H&RAM:

device with which the first and second electrical devices are or are to locate with.

In an alternative form, the conductive element may be permanently fixed directly
to the second electrical device 8 as for example shown in Figure 4. Such a permanent
connection may be made by soldering or by other or additional means of fastening.
However such is not preferred as the conductive elements are preferably provided as part
of a unit which includes a mountable housing. Figure 4 is an illustrative view of such an
alternative embodiment wherein the third contact region is secured directly to the second
electrical device however this need not be the most desired form of connection of the
conductive element with the second electrical device 8. The first and second contact
regions (5, 6) of the conductive element is preferably made from a sheet metal which has
been stamped to a form from which it can be folded to define the desired shape. The

desired shape of the folded conductive element presents the first and second conductive



-a second contact region for engagenent with said second conductive pad
region, and a third contact region to make contact with said electrical
.trace of said second electrical device to create an electrical connection
thereof with said first and second condgictive pad regi ons the conductive
el ements) carried by said housing to present at |east said first contact
region in aresiliently novable for conpressive engagenent with said first

conductive pad regi.on and said second contact region.in a resiliently
rovabl ¢ mEPRIGHS Gof) BorprmeE N BERER GunBRke et S tesbuferdReonEll on each

of sai d f ichsduchPlpRERANA JI9AE ARI cle@ALAMyREDNY MOvabl e in a direction away
frombut resili en{)l y DBl ased towards the respective pad regions with which
sai d contact r Sgchfisstandseconépgruiyetivepadangioheld, il aad engogertlt the fagt aptlai ned
inclaiml wherein tsaiJoI first ﬁont{;\ct f gi on is.deflectable r.eljbative to
sai d_hous FHEACBRGCCrRREn Whee i iulaof (e pads mpiertin frec TR R R whi ch
sai d S?CO?%ﬁ@BWbstﬁﬁiHll@'behfendﬁﬁﬂa@@s%_@ﬁ Bthef I Tk ifit&t 2h@ sédhd cbAMRtNEpad. AN
el ectrical connéctor as clained in clains 1 or 2 wherein the path along
whi ch sai degipnsskO, & barehence ergaged prjo sudades ehtheyirsiwleshical devieawkichatd al | y

transvers / n 11C bl S t i |
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resiliently novable, is sybstanti rpendi cu) ar, to the pat ong ic
sai d secodaviee ke oy Me }?afﬂétsﬁ?‘?qt‘é‘ﬁ? gl argted cwfgﬂ@%ﬁi el cal
connect of cgacligé BRfirdgfbrfVex¥ifds B pi 81 1 nlajbiSuftale) 6 dreshcdueppgnct i ve

el enent inclu Xi ng region which is engaged to the housing in a
secur e natiefirshemhtivh segiapefttie nondubtivesdleroent(ca ergage therewidy Dwiingh i ncl udes at

or towards a region,di,stal. fr i.d fixing reqgion .sai.d first. contagt
regi on andopBiesaogdns AEtugn of et ronisfultioh ST M gElitn alenBpSRth AL o
from sai dffd Yidkis TEEIi9the dRtGorSiaGAIch theTraGlectiRal 8vicesBbétohRended d

di sposed in a resiliently novable manner from said fixing region, 6. An

el ect ri cawitohaeendyictiye elemgntrAcompressionef thefirst eontact region Teneuescelativgi on i s
posi tione I RS i i (e ductive
pad regi ogo ﬁ% fgéh rcl)Ir'lﬁeJrn %/\?li}etﬁgf{r)lﬂg gﬁ&dé) ?ﬁp@?%@gﬁ %t‘(f:\'{ei t@éﬁﬁo&sfng zgs)érsessﬁgkgd onto
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region in a direction over the first conductjve, pad reqgi on,and sa,d second
cog!t actI rg{j'Ffﬁfmi OIIEﬁ)@FtP\iéglrﬂafah%y'dé‘Ei aaldg)&%%ae %Qj“{gb&’ﬁé‘léglr?@“%‘f?&é@@ﬁéw th said

second congBish iy 6f PRGir5eM cRikal BevdceCR e S &t b RtabBORIBH SUb biovidRvayapd of said
second contact region in a direction over the second conductivé pad region.
7. An el econdustive elgmeatingy mannet fodherdeflertablgmongraepadlf inghe Yraxisidisgction bier ei n a

first el egtibCalnoderiics olal A9 ARSI I ditdiRediddEhd sl onshi p
o sai d housPng,” sal ol 'drng nmeans ablFe 10 recelrve at Teast part of said
second el gedn withrefeleneecte Higura 1n@preésrreddons of thekohdlictive elemant ig bifutcatedhi p

wherein the first and second .confgct regions are in_a gonpressive
engagenen{© Rﬁotvifi%raeg"ﬁb’égﬁgé"’r}f‘?}} wl_uamthggg%ﬁameeﬁa&}ew@ag aéaéorneé%}é. 8. An
el ectri cak,EANABRKES the SecngicBREct rBgibh 8 piEferabM1RbRUE] & fobarts inetligAt ri cal
devi ce hol di ng nmeans Is able to receive at |éast part of said first

f

el ect ri calendevihese¢anddegrbhridhe legseixtend ditons thederhainder of dheoeondiietivesdementgi on i s
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said firstppeptiaely biegddack fndirdsahel fise slebicslaiedice duy Bertisl stegigth) tes able to
advance for engagenent with said second contact region in a manner to slide

rel ative ﬁh@e@é,SIACHﬁ.tlﬁd@&ﬁm&ﬁivezﬂl%m%duci ng a novenent of said second
contact region ﬂ@g@te&?éﬁﬁén?gf fﬁkéﬁ?ﬂ efse%lrfé:ﬁpﬂ’évlfbg(gwftﬁﬁ{ doﬁ&ﬁct&g‘éﬁﬁé 1o 8

[l
thereof. 9. An'e connector as clarnmed in anf one o
wher ei n sahealfisecantatt regdon 5§ dd distdaced abomgtaipath tubetastidllysh olpd Yiglireetiat. The to t he
path of defl ection of said gsecond contact region, and which provyides a ranp
al ong whi éﬁcogéltlgg E%l?cﬁ?&gg‘ﬂﬁeaé‘é"g‘ tﬁgt pgt}geom? eImeat 0 F]i‘e_l%ﬁ f, afé‘i‘“%ﬁ rection
to ther eb)éldi‘igsa%a%?ﬁl $2YipRER A He QB¢ ARl coh RSl @ 'oﬁ'@ﬂ%e'd’is_%ld%@& Qloﬁé a_rpﬁt?n',| I ent
novenent during engagenent of said first electrical device therewth.

which is extending substantially in the X-axis. Preferably the leg 6 includes a lip 16

which acts as a cam surface which can be displaced by the surface 13 of the first



13 10. An electrical connector as clainmed in any one of clains 5 to 8
wherein said first and second contact regions are each novabl e along a path
_lying in a plane wherein the plane of said first leg is parallel to the

pl ane of the second leg. 11. An electrigal connector as clainmed in any one
of claimse 1 to 9 wherein said housing is affixed to said second el ectrical
device in a permanent manner and is able to receive said first electrical

devi ce engaged thereto.in a rel easable manner, 12. An el ectrical, connector
as cl ai neafiepﬁlcaﬂ#weasafrls&%ﬁﬁeloyg@@aﬁnﬁ&%rﬁ%% f‘@r RRAREPRENYTAIEh the
plurality L i &gﬁ? &’H?’%jﬂ Ioad ach have
their resﬁg%%%%@gg??ﬁfsg?yghgw?e?on c%r%tl ac regl @ﬁ{étpéfﬁgggtg tl\?mé?ﬁcﬂrgEf?orF

cor r espondndigwhy fretn tha dlesticalnttvivevdll eilowdopaslidiegéngagemént af diersgbendPCB.  13.

An el ectri cal t | ai ped, . f clai to 12 wherein th
Shape of EPEEEIIRRIGE Rt e ERteblishrd T SiRpfieneaialy moye e SrerdoPleh el &
st anped shRRb aPatiRin theXeditedtion. WhenMulI§eBgdoed B¢ s&ondBsHitat réRbnW4all BE a sheet

metal material, to provide electrical connection between an electrical
trace of Adlasahtoaviidsthe second eonsictive prdaregipnd | oédherfirstelestrioal device®\iush sai d

o ot 112l SHRIEH] B LA BBl SOURR R RPN . o,

engaged ofedion.be engaged to the second el ectrical device, said first
contact region displaceable_ in a resiljent manner relative to said nounted
or mounting sedtedhstiand secand eerdushvapashigeians (105 ypae Rredriably gositiered at
engagenent,, t S Fa@;gt : i on
provi ded (%e %?Sr(ggi&cr %f(?@%{,dlg, fgg?('f;%ﬁ egaé%ﬁ%{%%%gcﬁ% F%?n&ggé%&#o%g?ed or
mount i ng sdet.iRyeferably shcheegiont areo adjacdnt toegpich nthei sl indealizhe first and seesnd | ent

manner relatjve to said d or_nounting sectjon in a.diyectijon along a
Second pactdnsvgrdelond i Sk in fHef elspigl oniaguit et otheto T e pip
the first fpadkBmpRi 28n REFigaRHDGHH 3rwhepeih iR HreCaddedRidtoadidiive Pad pepicHat

regi on engaged or engagable for electrical connection to the electrical

trace of bavabesademeeddeexicad apayt ghaedggbatweer thersurfacesdgrand d8 oHowsvaahit e t o
make a twQ.pal A 1 i r . P jch is
orovi ded iS5 AP EERi e ihdughihe B4 o6l ol e o U AR 1 o
| east in pRetrical cunnbdtive with &egh fodter,suele heddaiot yedesdavibete mravideéiresuchiacal trace
of said PGB and saiq electrical trace of second el ectrical deyice. 14 15.
A connect SHeEIIHHEY 3Mgh Faltreneedn Reets o e S taatfq??cyﬂcai%ad%a gﬁ@e
el ectri C?‘briﬂﬁe‘d'cﬁ%ﬁt Bhir@ Lamh aRag Tt thelcefductic@baRBIAS 1D e ROidHoS bet ween
whi ch said connector is to Pr ovide electrical connection, said connector
conpr i si ngthenregiensi(net shawnylongppropliate purpeses. dheintefered confgenation thei d
conductiv . t 1 i e j.r e . bas t
region, t 8‘?%% Rr\ﬁgltdg 2?189 %eglgcr? édg%tmeéezettmernzsgﬁg%‘ijlg ra'g\g iF lél%: %ocﬁlfrcrﬁlg 2’ %%?tgl ve
| egs of s& ehgagamdthithe howsingark pehabs othet cdinpesdntdt thsveyerill denisoitl base
contact region;

mgolunt the printed circuit board 9 with the housing and thereby engage each first and

second conductive pad regions of each array with a respective first and second contact

region 5, 6 of a respective conductive element. Each conductive element thereby makes a

two point electrical contact with a circuit of the printed circuit board with the first and

second conductive pad regions (10, 11). The direction of bias of each of the first and

second contact regions (5, 6) is in a different direction (and preferably in a perpendicular

direction). Any shock loading which occurs, and which commonly occurs from one

direction, may result in one of the contact regions from becoming dislodged with a

respective conductive pad region. However since the direction will not be parallel or near

parallel to the direction of a deflection of the other contact region, the other contact

region will remain in contact with its respective conductive pad region.



-the first contact region is deflectably novable relative to the said
housing in a first direction and the second contact region is deflectably
novabl e relative to said housing in a second direction which is
perpendicular to the first direction; wperein said first and second cont act
regions are to engage and connect in a conpressive manner to respective
conductive traces of the said first electrical device which are provided on

f th h tantiajl | . to. th t
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10b are provided, the first electrical device may purely move in a path along the Y direction

0, | 0, ~ | -1 0,
IlOb_ ﬁl%?g %18? 9! 10@8{ (tl?lq 8/&% (ea 618 /ﬁx% l('&?uA 3116 Y%llé{%@re erab\) 11 10%&
10bb' /"1 10¢Rgaté holek) tii@lo@igto(ehch b&vﬁ@%&nﬁ%r edie 5QM% 13)at which a series of the

second conductive pad regions can be provided as shown in figure 2. The second contact
regions are positioned to bias towards each other. The configuration may alternatively
provide one hole where along two opposing edges of the hole the two arrays of
conductive elements may respectively engage. In such a configuration the second contact
regions would be biased away from each other.

In yet another alternative form the movement of the first electrical device may be
along a path in the X direction or in a direction which has both X and Y direction
components of movement.

With reference to Figures 1, 4 and 5, the bifurcation of the conductive element to define
the two legs occurs from one side of the base region 4 of the conductive element.
However with reference to Figure 6, the bifurcation may be provided to result in the legs
14 and 15 extending in opposite directions from the base 4. The conductive element is
preferably of a copper alloy.

The engagement established enables continuous electrical flow significantly
reducing if not eliminating any chance of an open circuit under extreme vibration or

shock under impact.
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conductive pad region and a second of said two surfaces has disposed thereon a second
conductive pad region wherein said first and second conductive pad regions are in
electrical connection with each other, said electrical connector comprising:
a housing
at least one conductive element carried by said housing and which includes
a first contact region for engagement with said first conductive pad
region,
a second contact region for engagement with said second conductive pad
region, and
a third contact region to make contact with said electrical trace of said
second electrical device to create an electrical connection thereof with
said first and second conductive pad regions
the conductive element(s) carried by said housing to present at least said first
contact region in a resiliently movable for compressive engagement with said first
conductive pad region and said second contact region in a resiliently movable manner for
compressive engagement with said second pad region, each of said first and second
contact regions being movable in a direction away from but resiliently biased towards the
respective pad regions with which said contact regions are to engage.
2. An electrical connector as claimed in claim 1 wherein said first contact region is
deflectable relative to said housing along a path which is not parallel to the path along
which said second contact region is deflectable relative to said housing.
3. An electrical connector as claimed in claims 1 or 2 wherein the path along which
said first contact region is resiliently movable is substantially transverse to the path along
which said second contact region is resiliently movable.
4, An electrical connector as claimed in any one of claims 1 or 3 wherein the path
along which said first contact region is resiliently movable, is substantially perpendicular

to the path along which said second contact region is resiliently movable.
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5. An electrical connector as claimed in any one of claims 1 to 4 wherein said
conductive element includes of a fixing region which is engaged to the housing in a
secure manner and has dependent therefrom (a) a first leg which includes at or towards a
region distal from said fixing region, said first contact region and (b) a second leg which
includes at or towards a region distal from said fixing region, said second contact region,
said legs being disposed in a resiliently movable manner from said fixing region.

6. An electrical connector as claimed in claim 5 wherein first contact region is
positioned by said first leg to become engaged with said first conductive pad region in a
manner wherein said first conductive pad is pressed onto said first contact region with
negligible movement of said first contact region in a direction over the first conductive
pad region and said second contact region is positioned by said second leg to become
engaged with said second conductive pad region in a compressive manner with
movement of said second contact region in a direction over the second conductive pad
region.

7. An electrical connector as claimed in any one of claims 1 or 6 wherein a first
electrical device holding means is provided in a fixed relationship to said housing, said
holding means able to receive at least part of said second electrical device in a manner so
as to hold it in a relationship wherein the first and second contact regions are in a
compressive engagement with respective first and second conductive pad regions.

8. An electrical connector as claimed in claims 7 wherein said first electrical device
holding means is able to receive at least part of said first electrical device in a manner
such that said first conductive pad region is able to advance towards engagement with
said first contact region is a direction parallel to the direction of the path of resilient
movement of said first contact region, and said second conductive pad region is able to
advance for engagement with said second contact region in a manner to slide relative
thereto, the advancement also inducing a movement of said second contact region in a
direction along said path of resilient movement thereof.

0. An electrical connector as claimed in any one of claims 5 to 8 wherein said
second leg includes a section thereof sloping relative to the path of deflection of said
second contact region, and which provides a ramp along which said second surface is
able to travel in non parallel direction to thereby displace said second contact region
along its path of resilient movement during engagement of said first electrical device

therewith.
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said housing is affixed to said second electrical device in a permanent manner and is able
to receive said first electrical device engaged thereto in a releasable manner.

12.  Anelectrical connector as claimed in any one of claims 1 to 10 wherein
said housing has a plurality of said conductive elements spaced apart in an array to each
have their respective first and second contact regions engage with a corresponding first
and second conductive pad regions of a single PCB.

13.  Anelectrical connector as claimed in any one of claims 1 to 12 wherein
the shape of the conductive element is defined by out plane folding from a stamped sheet
metal material.

14.  An electrical connector formed of a sheet metal material, to provide
electrical connection between an electrical trace of a PCB and an electrical trace of a
second electrical device said electrical connector comprising

a first contact region provided on or carried by a first leg which extends from a
mounted or mounting section engaged or to be engaged to the second electrical device,
said first contact region displaceable in a resilient manner relative to said mounted or
mounting section in a direction along a first path during such engagement thereof by a
first surface of a PCB,

a second contact region provided on or carried by a second leg which extends
from said mounted or mounting section, said second contact region displaceable in a
resilient manner relative to said mounted or mounting section in a direction along a
second path during such engagement thereof by a second surface of a PCB, the first path
being perpendicular to the second path

a third contact region engaged or engagable for electrical connection to the
electrical trace of said second device

wherein said electrical connector is able to make a two point contact with said
electrical trace of said PCD which is provided in part on each of said first and second
surfaces to establish at least in part, two flow paths for electricity between said electrical

trace of said PCB and said electrical trace of second electrical device.
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15. A connector to provide inferconnection between a first and second electtical
devices which each present electrical connection points between which said connector is
to provide electrical connection, said connector comprising,
a housing carrying at least one conductive element, said
conductive element which includes a first, second and a base contact
region, the said first and second contact region provided on respective
legs of said connector which extend in a direction away from said base
contact region;
the first contact region is deflectably movable relative to the said
housing in a first direction and the second contact region is deflectably
movable relative to said housing in a second direction which is
perpendicular to the first direction;
wherein said first and second contact regions are to engage and connect in
a compressive manner to respective conductive traces of the said first electrical
device which are provided on surfaces thereof which are substantially normal to
the direction of deflection of the respective contact regions and are electrically

connected with each other on said first electrical device.



