1 DUAL CONTACT ELECTRI CAL COVPRESSI ON CONNECTOR FI ELD OF | NVENTI ON The
present invention relates to an electrical conpression connector, which for
exanpl e may provide electrical connection between two el ectrical devices
commonly found in electronic devices. This DCEC (Dual Contact Electrical
Conpression) connector is designed with the intention to elimnate

el ectrical discontinuity under extreme vibration or shock at sudden inpact.
BACKGROUND Conpressi on connectors of many different kinds are well known.
Connectors, which are used i n high- denS|ty appllcatlons t o connect

el ectrical traceB ~ BLEC COM 8 £ )

common ki nd of such a connector IS caIIed a conpression connector wherein a
| eg of a conductive elenent is able to deflect under the conpression of an
el ectrical FILDOMINVENTION!I t aneously meki ng contact with an el ectrical
trace of such an_electrical device. A separate region of such a conductive
el ement will be T nrgsenméertt@ntfela@ﬁgfage@lemcdrc@mmss:@n@@mctcm whishifere to

establ i oh i mAl o\ AELILRH Shaaieh RENEHAEAUR R BT mL o0 of

t he conductlve ele

defl ected ffoand mtaedn@mtrwvmégsmeeE@t(@uayCoﬁtha Bledtﬂtalmnimmmwt bet ween
the leg and the electrical device during conpression. Nornally the

el ectrical QBRI if esagrpﬂ,m{lé@eémp@mqto@bgm@ptq)qzle@tgp@ diseaniiruitydidenbl e or can
be di sengaqe%gﬁlg%grggonc&r%ggﬁ&rsud eéj:tatlve novenent may be such that the
se

| egs are being conpres fasteni g the electrical device relative to
the connector while the latter remains static in place or the connector
floats & sgn@&@gg ween two fastened electrical device or boards.
Alternativ rical device may slide relative to the 1leg but also

a conponent of SiorPSbSors/of iy GPFR ﬁ\gczs Ora{@weﬁmaﬁ.- CJ:H{%ci&sf,]i mat e

formof connection that 1s made in el ?’her engagenent are the sane
except one whidsadeased aslugln-ldemmgdipb}ycmom fociongeat eleptricaktranes mﬁbvcesnpar.atmer has

been establjshed b e ressive engagenent. The item whi ch
o oot i cal deBibABHE Pl ABRGR B ey AT L LA WEPROTS Ik or
vibration. ghie&siolRoRhdHor@iherdif aqun‘dﬁctﬁle%ﬁ@ﬁ is dW1Etd ®eflebt @idet the

noveabl e, such shock or vibration may be sufficient for the conductive
el ement to cberpmslodldengbgmahddvicetwmlsemnﬂtanmslyaodmgnmaQQMhm which it
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i mpact of tdiandrit 11 Welohis & to be engaged to another electrical device to establish a flow
| of electrical signals between the two devices. A leg of the conductive element with

which an electrical device is able to engage is deflected from its natural design state by
the relative movement between the leg and the electrical device during compression.
Normally the electrical device is a printed circuit board or card and is removable or can
be disengage from the connector. The relative movement may be such that the legs are
being compressed by fastening the electrical device relative to the connector while the
latter remains static in place or the connector floats & sandwiched between two fastened
electrical device or boards. Alternatively the electrical device may slide relative to the
leg but also a component of movement occurs in the compression direction. The ultimate
form of connection that is made in either modes of engagement are the same except one
has been established by a sliding compression whereas other has been established by a
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



ground, may be sufficient to cause for such a connector to becone

di sconnected with its respective electrical device. The shock loading is
likely to occur in each instance in one _direction and should this direction
coincide with the direction of resilient2novenent of the leg the conductive
el ement the leg may nove relative to the electrical device and may hence
becone di sconnected. Accordingly it is an object of the present invention to

provi de an iifetly iddedCPROTEHA A4 Yor SHHMPRE bOA mWbile Phonecsrc@ Tohfifnébove
menti oned di sadvantage or which will at |east provide the public with a

useful choiRreducBryiEFh pRIORI0CTSEN terdrppped byvanser and the impagtiof thedtgre pithithe
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circuit ofregpestivcglectrital device alhedkhvtic Badingiiglikdly 83 oRUein dack lstahey iténddei Ng
of a kind which includes, . twp surfaces the planes of which are not parallel
to each ot Hirectigmandshould thisdirection eoipgide with the direstian ohresiligntmeyementoér eon a
first cond ' ' ' -gg§ |.sposed
t hereon a sl{g%!?ﬁg‘h%g%éucéle\?éele%g@tﬁee% on g‘gee%?ldusg{td ie?éséﬁ%?lgéwsecéﬂhﬁy
conduct i ve hpace b&gnerdisconnedied. el ectri cal connection with each other, said

el ectrical  connectqr. conpri si . a houysing at |east one conductive el enent
carried by Asforipglydtisgng cwﬁ" tgﬁPTeﬁ%‘}tM@él loratormpglfieeeﬁfesacal« CUNRIRSSIQN
engagenment A ' ' ' | 3 regi on
For - angageranpeteyich bl aboRaniUabb mpRtonel Bk il SF SR witfiel: 00! oot
regi on to nprhede thetpublic withha wsefud choieet ri cal trace of said second el ectrical
device to create an electrical connection thereof with said first and
second conductive pad regions the conductive elenent(s) carried by said

housi ng t 0 PRESEPESCRIEAON OF THE ISVENIQOUNCt region in a resiliently
novabl e for conpressive engagenent with said first conductive pad region

and sai d sdoarfitstaspectdhe presgnd mventien cansistsiin an elecriseldonpectanioanakiecan

conpr essi ve,engagenent  .w sai d .second. L egi gn ach é said first and
cecond 3 e Spaent bihue® b0 ERpcRnfeyi o B B Euklledtiish st
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contact regions are to engage Preferably said first contact region is

def | ect abl ewogurfacesdhe planes of Wiiehs aneqrobparaliel 4o 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



path which is not parallel to the path al ong which said second contact
region is deflectable relative to said housing. Preferably the path al ong
which said first contact region is resiliently novable is substantially
transverse to the path al ong which said decond contact region is resiliently
novabl e. Preferably the path along which said first contact region is
resiliently novable is substantially at perpendicular to the path al ong

whi ch sai d GatRNgiRlbakk nicabRn iadireé@si dwtrdnd buPresilichtly blasddetodatds thei d
conductive el ement includes_ of a fixing region which is engaged to the
housi ng i n T8SPSEEYR RadregiaBs With vhielssaid priviard FRSIAISATR IO EALH) a first | eg which

I ncludes at or t : | ngg? ' L] Eﬂ! . ' I rst
contact region %ﬁ%;% Qaé& ?géégn t?gg\b\ﬁii(}%@eﬁtg?lgégelgﬁg{ﬂo% oo\j\’llgxrngzﬂdan%r%gi on
di stal frorpattawtichiixhsotparatigl tonthe pathiatbngestdcls said sécand comtgetasgionds d | egs bei ng
di sposed in resiliently npvabl e manner fromsaid fixing region.
Preferably qq%F%tf‘g]EGﬂPtdYﬁ%rsé@iWH%- positioned by said first leg to become
engaged wth sa | RYE=B L e g ' : : ' I, d

i ror conduct i vaserptif heJREHEhE KRR el fablve i PRI AL

negl i gi bl e substemtinily trahswasedtofthe path alonp adiich saghseoond comadl iregian isaesiliergly t he
first conducti ? pad region and said second contact region is positioned by
sai d second“?@é’ec'o beconme engaged with said second conductive pad region in

a conpressive nMepRREabY HE JEBYATESWhRth s8Rl fﬁsﬁ%ﬁ&@f’reg%t@%silfeﬁﬂ& Hbvableds
direction over the second conductive pad region. Preferably a first

el ectri cal sbstautiallycit genpgndiculastoitbe patbalodgavhich said secend cordbcatregiosisi p t o sai d
housi ng, sai d.hoLydi ng Jyeans able to receive at |east part of said second
el ectrical BUFRHY PRVaPI¢mner so as to hold it in a relationship wherein the

first and seconprefepiHIysdid cEfivRHPe aelﬁeﬁﬂnau&&rmramg%gﬁﬂmmemnga%édﬁ_
respective first and second conductive pad regions. Preferably said first

el ectrical tddhe heusingiiarsgcure mesnerand baedepsndent gheyefrem (d)efinst lsghichof sai d

first electrical device in a manper, such .tthat said fir onduct i v.e pad

gt on i o siBpifes 4 ¥ it felBrIERL RS Satding Reion, iid Erdt BRRBERYER o g on
is a di rectdnanbpasetbhe legtwhithtchilies 8CiritoRardt aréiiopaistal o @id fikiaptrediby,ement
of said first contact region, and said second 4 conductive pad region is

abl e to advagifbsecenst cantach sreiem saidilegs beingdisposehia agssiliguily meyatdemanpera nanner
to slide r [ ﬁ’!ﬁ?# t he advancenent al so i nducing a novenent of said
second con"talf'rigrkl S%{lggl 0 ll%gﬁyg direction along said path of resilient novenent

t her eof . Preferably 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 regionina
direction over the second conductive pad region.

Preferably 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.

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



Preferably said second |l eg includes a section thereof sloping relative to
the path of deflection of said second contact region, and which provides a
ranp al ong which said second surface is able to travel in non parall el
direction to thereby displace said secofi contact region along its path of
resilient novenent during engagenent of said first electrical device
therewith. Preferably said first and second contact are each novabl e al ong a

path lying cbﬁu@tiv@bmegmeig 8518 td Advafteforf effagembst With Sdid 5&8nd Somaétabigh t0
the plane of the second leg. Preferably said housing is affixed to the said
second el et # magnerde sliderelative thesetaethe advansement alsadndusingy movementodissid sai d
first electrical i ' . Preferably
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array to each h@veferablyisaid sesqebleg wthides 8 keatiod tﬁ@eﬁl‘sﬁbéﬁﬁglfe@aﬁverteﬂid]ﬁ@h engage
with a corrgsf&gndi ng first and second conductive pad regions. Preferably
the shape 6fdsfigstiepafspid pecend centast regian, aad which nsgvides a mmmaong Mhichgaid 1 om a

st anped sh ' ' | pn
cons st's | BRI TRRA \iravel Ty A AN 4RBRGH 1o WS S5THe W EEMPT
provi de el ecitadtaegion along dts ipath dfeesikienin nrivembstaduting @hgagenmatoftfaidafilsCB and an

el ectri cal %r ace of .a secopnd electrical device said electrical connect or
conpri si ngelectricakdevigsthefeWitheyi on provi ded on or carried by a first |eg
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to the second electricCal device, said first contact regi
a resil i enplamamberein tegilanesfisaidfastdegrisiparadid] torthe planeof thg seaodilegy i n a

direction along,a fifst th during such. en enent . thereof .by. a first
surface of a PoRererablsaitholsine s ifixed fothe s7idyrcend elsvrical deticd 0 by a second
| eg which ﬁéth%@ﬁt mArRRF P sAbEYY RN eQhid R dledical A6Yic & BngapRdl the?&ts o e
contact region displaceable in a resilient manner relative to said nounted

or mount i nteleasableoranner.a direction along a second path during such
engagenent thereof. by, a sgecond surfage .qf P he fi,rst path .being
perpendtoul ar ¢ &irabyeRfiis ety » BEeily ofisig Rondoblive e gind Tosksa dBey
engagabl e {Pin frBHCiolcacidhaveqheie fdshtive Birst Afid s@ofi€ tontaéredibArCengabe Sathé second
devi ce wherein said electrical connector is able to make a two poi nt contact

with said cetresppndipafirstapd second sendncterpagyesions.s provided in part on each of
sald first and %‘F&Qﬁgly the shape of the conductive element is defined by out plane folding

from a stamped sheet metal material.

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



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 el ectrical device. In a further aspect the present invention consists
in a connector to provide interconnectidn between a first and second

el ectrical devices which each present electrical connection points between
whi ch said connector is to provide electrical connection, said connector

conpri sing, a hgykirdeorat redioDermtiagt®asdngagdlé o el triciEcdmedtRitto tisi d
conductive el enment which includes a first, second and a base contact
regi on, t heleskical raceof said geepndslgMiceont act regi on provi ded on respective

| egs of said co . O« \Wi.Gh. | i | f L,d se
contact region; Q\?ﬁgetlf%arlé\/?ieg%ﬁ?f;%ot%ﬂg%gﬁgﬁb@é gxga,H: g?Y” ggﬁlﬁt ﬁ%@%ﬁ@h}% ative to
the said kRdticabirads of siidPOD dihichds pyvideddn pie of eschisf sgid firsCandrse@da i S

defl ectably novable relative to said housing in a second direction which is
per pendi cuiSdiaces tq esdablish at least inpart.dwo flamepaths oz glegtricity between said elsglricabnt act
regi ons ar : ' ' r to respective
conduct i Ve%a%%gﬁééﬂ%?@?%@ﬁg%ﬁ%@ﬁcﬁ G%ﬁegogﬁgélgglgl%%% ec\%llg%ﬂ lich are provided on
sur f aces t her eofin wiiirtier aspectthb preseamti iavdnyion comsidts ina cdnhectdt togeovide of

defl ection, of the r,esBect i ve cont gi' ons and,are el ect%i cally connected
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with each SRIFREPIRSKLQR PefwerR & firg aae 6550Bd PlegBpALdEvicrh PG REhPIeaFmy al 50 be
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I ndicated in the speci tron of the application, in 'y or
col | ect i velcynneation,zaid connexitdr compnisingt i ons of any two or nore of said parts,

elenments or features, and . where specifjc integers are .nentioned herein
whi ch have known equi val aousing C?‘E%m%?{lcef% Oaﬁ?%‘}f"t’m%el?we%f% n rel ates,
such known equi val entegpdifcivé eRRRH: wﬁRh:ﬁ?clﬁdE@QrfE%[ %13% EN}ﬁi' £bdke?Onfabt

individually set forth. BRIEF DESCRIPTION OF T GS Figure 1 is a
per spective view of agegiomdhesaid first hrdreseond porags reglien prowided omredpective  pr esent

invention, 6 Figure,2 is a.perspectie view.of fl.rst _electrical device
showing a plurality éqgsfoiisgxg CBPI‘E‘%EO&@H& %ﬁf@tﬁ@@cﬁ%a‘y%EBWssam%e each of
whi ch a separate conduftattegiof] enent is made to engage, Figure 3 is a

sectional view through a housing that carries a conductive el enent
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.

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,



and wherein the relationship of conductive connection between the conductive
elenment and a first electrical device has been shown, Figure 4 is a
sectional view through a first and second el ectrical device (wherein a
housi ng is not shown) wherein the conducbive el enent nakes an el ectri cal
connection wth the first and second conductive pad regions of a first

el ectrical device and makes conductive connection with a second device the

ti th ' K
connection er |ona?la\r;)ge %@Wa@]ﬁxaeﬁm&%&wmﬁ@%ﬁ of

illustrates a se rein the conductive elenent I's no ed
stationary ﬁrelatdlseeondocoadmtiverpadmgmemb cﬁchtotﬁevhmkmwphramedm:tweand isin
conpressi ve enrgagl%g‘&n{?rvm th both the first electrical device and second

el ectri cal é YEEE88S: | | ustrates yet an alternative enbodi nent of the

conductive el emegy fslstafaectwnﬁpﬁewm@u IathﬁhlEgﬁl‘df&rﬁeHédiﬂhéﬁeE‘e‘leﬁa&ﬁt the
conductive el ement of figure 4 can oused in a housing as well, Figure 8

shows how eaandovher¢inghef rslationship pf @dndgctwmongmtlambstwaearﬁhdo@ndnameeﬂemmtt h a
housi ng and pr e ressi on connector, and Figure 9 shows a
t hrough no c%ﬁﬂ%ﬁ%%ﬁ%‘?ﬁ%ﬁ%@%ﬁ%l ectrical device. DETAI LED
DESCRI PTI ON OF TiEureMMEN BN MY vibw tibagie a Giest d Fécaud eledtricEdevidewhbin a
conductive elenment 1. The conductive element 1 is of a conpression

connect i on &howsingdanptRownhwherein the sendystive element makes agelectricalgamegfigreh t he
conduct i ve \ﬁfﬂﬁﬁ% B'! a%dts&orﬁ%kc%n&ﬁ‘cﬁ%ggé é}g?cﬁJs o?QrH} tléc?ﬂf' Vil addS H{%er
conpr essi on mannher su a OI’ 1 on O e COI‘] Ive

el ement 2 l@ndeaideloeﬁﬁécyioﬂemh@cgee&xd &vﬁ:eqmmmfewm therewithtbeingasmbstamidilyl n
Figure 1 may for exanple be engaged to a housing 2 which carries the

conduct i ve RINKGARMRIESBCat i ve to a first 9 and second el ectrical device 8.

The housing may g m{é‘%;ﬁﬁ‘lh&?atésoa[ se%ﬁ@rmi’k' w Shétei nftﬁ&Q&?dn@h «féléxh%&' is Aid\ihfg and

the first electri ce 9 sm)valere to allow it
t o est abl i sstationanrielatise tmoticen Bempowent vf thi ovhallcasmhhty anciséh eomptessive Fi gur e

3 shows a housing 2 w.th whi conduycti ve el enme ngaged at the
region 3. /Anessemelvith bythﬂﬁéfrs&i?fmaf devies @Weﬁ?forﬁq ¢l m?qiéeglgbst antially
stationary rel atpygreleil Jhgﬁates}wéﬁ Qﬂergia_ltw% AR DF e%ﬁéu&fvegi@néiﬁ'ﬁgum ive

el enent 2 may be provided to al Int retention o e conducti ve el enment
1 at regi orthepteseltthmvdntlusl ng 2. A person skilled in the art will however

appreci ate that e ve, for e t nducfi ve
element 1 to a hlgag"lyréi St@?‘?ss attp‘ﬁfﬁ-:‘ﬁ ??gﬁ’gogg{r%ﬁ{?‘{?@’ebgh 2 such
engagenment hoysing as well,
Figure 8 shows how a mounting feature of this configuration can be mounted
with a housing and present a double compression connector, and

Figure 9 shows a through mount connection with a second electrical device.

DETAILED DESCRIPTION OF THE INVENTION

With reference to Figure 1 there is shown a conductive element 1. The
conductive element 1 is of a compression connection kind meaning that at least one
electrical device with which the conductive element is to make an electrical connection
with, is under compression, thereby in a manner such that a portion of the conductive
element 2 is resiliently deflected. The conductive element 1 as shown in Figure 1 may
for example be engaged to a housing 2 which carries the conductive element relative to a
first 9 and second electrical device 8. The housing may be mounted for example to a
second electrical device and the first electrical device 9 is movable relative thereto so as
to allow it to establish a compression connection with the conductive élement 1. Figure 3

shows a housing 2 with which a conductive element 1 is engaged at the region 3. At



may be free floating to a certain extent. The housing 2 may retain a
plurality of conductive elenents in an array. Such plurality of conductive
el enents woul d be spaced apart in the Z direction to effectively forman
array of conductive el enents (not shown)7presented by the housing. The
conductive elenent 1 as shown in Figures 1 and 3, includes a first and
second contact regions 5, 6. Athird contact region 7 is provided for

engagenent tgoR3, &eeeﬁuilcﬁ'v@eweﬁtai ﬂ%&m%@ﬁu},%@&gg&ﬁﬁ% fe@kon 7 of the

conductive efement nmay be pernmanently enga trace or pad
(her ei naf t éwusiag @r Adarhied sactioncbolthe cmnmlcpmelemagl 2omay bepravidedde eshid the

| ect | d I d.el ect d
Such connedrBfiielhetsuiolE Hemeri Brctirh 3io detounp By Apernored bt
connect i on a9 will Kowever apmla&@qﬁﬂﬂmﬁy 8RérhatiRl foﬂﬁé’bic&lgggél‘ﬁéht bPh condiTRve be a
printed circuit board d the housing 2 may al so be nmounted to the printed

circuit bolemént 140 aﬂlpu%nlg ? eKiat- lndesd ifgr somietconductive eleyneatscsugh ehgagementence t o
for exanpl e u th act region 7 is engaged to a second
ool T e Roati o b hdln cfRHE 3 Yan i

el ectri cal ressi connection manner and the conductive

el ement itself iThedipgsiggd rhay Rodd Hplurdlty of eshdattive derBys &l n a8y iSaeh Wi t h
which the first and second electrical devices are or are to locate with. In

an al t er nathilwaliysfpndustive slemgatsiwanlé be spased apayt indhe2 dirgetéon toyeffertivaly
2' r g‘Ct ly Qo B8as 8f‘61m‘ah&fsﬁ réléiﬁ‘ém&’@‘é{ &%a«%) @?esfa&r%%ﬁf ﬁ[@f’ﬁo%sﬁmgf"““ In Figure
uch a permanen connec may be nmade’by soldeting or By other or

addi ti onal meansThefcohdwdtionielegnent Hasvheavn inlRigures1 aad 3 dhelhdés £flrsaand he
conductive el enents are, preferably, provided as, part  of a unit which
i ncl udes a SEeANStCABIAEt 1881085 Agd- Mfgtsir@nm@gm71§|pc&w1¢e&tﬁ°vengﬂg§me@ﬂrw§uch an

al ternative gdﬂa | R d%@dew@(: chRAc'EFegt?cﬁ{"is Pihe ¢ I%Rﬂvé gle %ﬁ% ?bg' rectly

to the secon ectric owever not be t e nost desired
form of corpesnanently (aﬁgatgeé to & teadtrdce\oe pad @reesihafter tdfetrédbtosasc Grotdadtvetpad c al
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formfrom V&E'vgc $iich Bind8ioh My Hy%oﬁﬁhhgese'fb%néi?végf 5a eSAPRs dsl&he desired

shape of the folded conductivé el ément p nts the first and second
conducti ve c@nneoegnonmn(lm Bie secordl elentrical dedce $iatay dacéxavipie bai pristedt act with

a first 10 and conducti v dre f t fi.rst .electrical
devi ce 9. §H€H‘ rjqbelﬁoé‘é’dlﬁ ‘B@h@é@f’l “8‘38“? ﬁ"ﬁ &ngdlcér cuy pogrdin &ngaged by
the first apgdq r@lﬁﬁ&&ﬁqﬁ A Afativél9 ah@ WithiBREdck BPfos ekdmp1e Fadurb Betheakisd pr oj ect

in directions which are preferably substantially perpendicuiar to each
ot her. The dontastregion Tsie engaged dha sesond eleigal devifiedris alomprassioneonnsrtionengaged
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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



substantially perpendicular to each other. This can for exanple be seen in
Figures 2-6. The first surface 12 may for exanple be one of the nmgjor
surfaces of the first electrical device (when for exanple the first
electrical device is a printed circuit b8ard). The first conductive pad
region 10 extends on part of the major surface 12 in a region such that the
first contact region of the conductive el enent can engage therewith. During

conpr essi orte%ibiwgsgsj in@Cinb@ier 86 tHad Badhi dafi imake Bbmat Wil st 20iafid kétoad diir ecti on
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substantially in the X-axis. Preferably the leg 6 includes a lip 16 which
acts as a cagagamentoecurhilbe figsticontaciiegioh Acwill thereby be bigsddioanppoditet he fir st

9 electrical devi S it e | png. a th.in.ihe Y digrection for
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to provide a first leg 14 which includes the first contact region 5 and a second leg 15
which includes the second contact region 6 preferably provided at or towards the distal
end of the second leg 15. The legs extend from the remainder of the conductive element
such that their engagement with the first electrical device induces a deflection and are
appropriately biased back towards the first electrical device due bending strength, the
shape and size of the legs/conductive elements.

During engagement of the first electrical device 9 with the conductive element,
the first contact region 5 is displaced along a path substantially in the Y direction. The
second leg 15 is configured such that during the movement 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 which can be displaced by the surface 13 of the first



biasing is in the X direction, perpendicular to the direction of bias of the
first contact region. The first and second conductive pad regions (10, 11)
are preferably positioned at regions of the surfaces (12, 13) of the first
el ectrical device which are proximate to%each other. Preferably such
regions are adjacent to each other and indeed the first and second
conductive pad regions (10, 11) are in direct electrical contact with each

ot her. Thi sldefital 8&Viceasaim!ovedAonigh patloH BE Y2difktdon fha g Steindnd¥vifhithet and
second conductive pad regions have been fornmed to extend about the edge
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device) to nount the printed circuit board 9 with the housing and thereby
engage eacH®§PRst and second conductive pad regions of each array with a
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region. 10 The deflection of both the first and second contact regions 5, 6

occurs in telestricalconngatéon with each csh«trhslcplnaqbnw rteh¢saamlmb@rprmhéed iorswgh aon of

t he conduct}. e el ene foI n ccur antially
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substant i a'ﬂdﬁtd@ladir’thit%aﬁi@ é)haadzavahyriemnthwomﬂdcﬁd&qaaa@egiuﬁd iv® extdrdieNt t akes
up little space out of the X-Y plane which is an advantage when the el enent

i s used i n othesiregionserat shova foriapprapsiate puapesee [p therprafsred sopfigwsationgthe es 2 and
3 where t W, 005ih @ ¥an Blfovﬁﬁréﬂ%&\é? AT Slements and allows a printed circuit board 9

to engage with the housing (and perhaps other components of the overall device) to
mount 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.



are provided, the first electrical device may purely nove in a path al ong
the Y direction for engagenent with the conductive el enent. The PCB may
have two hol es (preferably elongate holes) therein to each provide a m nor
edge surface 13 at which a series of thd0 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

hol e wher e al onereuRARARMAARE SR Ghd iBndBbfad ebis 3 4R iRinegnguct | ve

el ements nmay respectively engage. In such a con atidn the second cont act
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of a copper alIqumeTﬂaﬁnasmemﬁmg&%.&,aahasmr@ﬁabwswabﬁmauéelehﬁﬁtsrical

flow signifi cant{d% reducing if not elimnating any chance of an open
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said first @HMBﬁlH?eMe&%hfﬁomc?acﬁ%ﬁﬁf‘d contact region for engagenent

with said setond conductive pad region, and a third contact region to nake
contact with saildyet aother ah¢rnstivecferm fthesmovensent ofithe 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.



el ectrical device to create an electrical connection thereof wth said first
and second conductive pad regi ons wherein the conductive elenent(s) is
carried by said housing to present at |gast said first contact region in a
resiliently novabl e manner for conpressive engagenent with said first
conductive pagm§egion and said second contact region in a resiliently
novabl e manner for conpressive engagenent with said second pad region, each

of said first an [ ORSIREE A0 JRY @R B etwted adiriteCt | ON away
frombut resili eﬂtﬁ%ﬁggﬂﬁgﬁﬁ%@g%@% he rléeeg%deac(t:%ea%gd ereei gnsf wi th which
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extend separately directly fromthe deflectable section., 2. An el ectri cal
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the path along which said second contact region is deflectable relative to

sai d housi nglectgical sannectien with gachcashaicseidnleciricab cumastor GOMREISEBM | wherein t he
path al ong which,said first contact region is resiliently novable is
substantially transverse to the path along which said second contact region
is resiliently matnaist ene ebndustive leleatent caatieddyyrsaildtonsing gndcwhichintludes:cl ai m |

wherein the path_al on i ch aid first cont region i Iliently
novabl e, is subsf %ﬁ#F@?‘%f ?%@ﬁ&?&?ﬁf%?mW&ﬁtsﬁ@(%gtcﬂg&uﬁﬁgﬁéa{ﬂ% ¢l sai d second
contact region i aséfd ot kegidiDfonbigagenieht with s#id sedoad condudtivecpadnect or  as

claimed in claim11 wherein the shape of the conductive el enent is defined by
out plane fdJdF8PH@¥rom a stanped sheet netal material. 6. An electrical

connector as cl aiigfl doftafl RE#dh 1o HHRS &nfact Wih BAA EleBiidal¥fact BEsald sechRPSt One
conductive el enent conprise a first deflectable |leg having the first contact

regi on t her elsetrigaldlevice tocareate sreplastrical cgnnetioncthergdf with said fest andseeonsd second
contact regi . her . 7. An electrical connector as clainmed in claim1l
wher ei n sai 88@8?1%‘% aﬁ\?%l% Sement  includes of a fixi ng region which is
engaged to the hetsieinghé borrlustieielement(snie careind b sad helesigtd prdseritheleadtr om (a) a

first | eg whi, i ncl udes.at. or towards region distal fromsaid fixin
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towards a &f86ANcSHISERe Jfaﬂ PERiGRAr shidsbdtad lcBhth@RegiSinth RAGONRE HSRbRC! .
region, said | egs being disposed in aresiliently novable nmanner fromsaid
fixi ng regi 8@nner 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, wherein
a deflectable section of the at least one conductive element is located between the third
contact region and the first and second contact regions, and wherein portions of the at
least one conductive element having the first and second contact regions extend
separately directly from the deflectable section.
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 claim 1 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 claim 1 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.



8. An electrical connector as clained in claim7 wherein first contact
region is positioned by said first leg to becone engaged with said first
conductive pad region in a manner whergpn said first conductive pad is
pressed onto said first contact region with negligible novenent of said
first contact region in a direction over the first conductive pad region

and sai d second o AeliLA%hAelo? AR AEHDY wheleth RESHRE of g 10 becor

engaged with said second conductive pad region in a conpressive manner wth
novenent  otorslactivestenumtlisclefinaicty qué planefolding frainrasstamped sheet metah mataziebnd

conductive pad regjon..9. An el [i,cal n j j im?7
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circuit of gesgpond electrical device, said first electrical device being
of a kind which includes two surfaces the planes of which are not parallel
to each other, whekmeglertacal connectar asslaimed joclainy § whersinsaid condysdive glep§dl eon a

first CondHl%fuid oﬁa&dﬁﬁgp&g vﬁlgcgl irge g@g&f% tﬁ’é h(ﬁl@f-ng al‘litl %@?cﬁw Mifer aflifsdi sposed

t hereon a secon con [2) n wWher el n I rst and second
conduct i ve peendengiherefroar @) a first Egandtich ineludesan netowacis awegibn dathfromiseid, sai d

| ectri cal t i sing: a housi t : duct i | t
carri cd by SRR SRATS 0 A OO Spcerond 15 peicRan bR el v or
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for engagenent with said second conductive pad region, and 13 a third
contact reginghresieniiypovablermannenfromy saidifiring|TeieR.i cal trace of said second

el ectrical devicg ArPelQJtﬁcZaE@orﬂfé_ct‘S{EsCé hie@ln ﬁﬁiﬁ{‘?%&g& ﬁlj_é’ﬁfoﬂ&lt:t Mbbhsai d first
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and second conductive p regi ons V\/nlerel n the conductive elenent(s) is
carried by pesitibnkdby said first lagrte benomezngagsd with saidiftstfconductivopadaegionaya on in a
resiliently_novabl.e mann or_.C ressive e emept . with, said first
Conduct 1 ve. BRI SFSHT AN ot Fre AONB AT Bl HREGTE Rt firhets sl 1§
nmovabl e  mangtigiblomnocanga e6id/frsecpagerrgioh iva titecsiah dvaahofitdt @aductBgi on, each
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hol ding nmeans I's provided in a fi xeg relrati onship to said housing, said

hol di ng meap&saigsieeondsoptagiarsgien i a fdizeesipn pyar thegtecandi cgndustivmpadstegionr i cal devi ce
ina 9. An electrical connector as claimed in claim 7 wherein said first and second
contact regions are each movable along a path lying in a plane wherein the plane of said
first leg is parallel to the plane of the second leg.

10. An electrical connector to make an 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



manner so as to hold it in a relationship wherein the first and second
contact regions are in a conpressive engagenent with respective first and
second conductive pad regions. 11. An elecfyical connector as clained in
claim10 wherein said first electrical device holding nmeans is able to
receive at |east part of said first electrical device in a manner such that

said first condugie.oRat £agh Wik ARl i Y BRGRCAMEE IsaRfBaGREN | Wi th

said first contact region i rection par to the direction of the
path of reseleéteen] deviowtorreate of elecitiehl tonmsetiandheraefiwitheggidbfirst anddeeandd second
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second contact region for engagenent wth, saig second conductive pad region,
and a t hi r dM@BRAT 5@ 83 todgidoik I prefativnshin wherein the finst and;sacqnd centastasgionsaig e of
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with said first and second conductive pad regions 14 wherein the
conductive el eneht.(As) eleatricad eornsctohys dlaimgd kroaaiml) wherpinessidiirstalectrisabt sai d
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engagenent W 19 TSI TP A Tonduct 198 pad region and said second  cont act
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direction along said path of resilient movement thereof.

12. An electrical connector to make an 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



region distal fromsaid fixing region, said first contact region and (b) a
second | eg which includes at or towards a region distal fromsaid fixing
regi on, said second contact region, saihgl |egs being disposed in a
resiliently novabl e manner fromsaid fixing region, wherein said second |eg
I ncl udes a section thereof sloping relative to the path of deflection of
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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

wherein the conductive element(s) is carried by said housing to present at least
said first contact region in a resiliently movable manner 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



parallel to each other, wherein a first of said two surfaces has di sposed
thereon a first conductive pad region and a second of said two surfaces has
di sposed thereon a second conductive pad ysegi on wherein said first and
second conductive pad regions are in electrical connection with each other,
said electrical connector conprising: a housing at |east one conductive
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second el ectri chhow®gi ce said el ectrical connector conprising a first
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wherein the conductive element(s) is carried by said housing to present at least
said first contact region in a resiliently movable manner 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, 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.

15. 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,



bei ng perpendicular to the second path a third contact regi on engaged or
engagabl e for electrical connection to the electrical trace of said second
devi ce wherein said electrical connector Hg able to nmake a two poi nt contact
with said electrical trace of said PCB which is provided in part on each of
said first and second surfaces to establish at least in part, two flow

paths for electrici t%debet ween. said.electri cald trace 8[ squiq}?PgBdand sai d
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defl ectably rmvab{le .reliat'ive t&the sai %ﬂhousi ng in a.first I on and
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the legs of the first and second contact re ions extend froma common

def | ect abl esusaessite statdishatlgast bupare e flows paths for elsatrigity betgrniridelactitd | egs of
the first e%?‘s‘a?ggcﬁ%ﬂg 843l oleE@iAl e %%g&idrae%ﬁﬁ& bdvicd! wﬂ&@gﬁﬁ&ﬂf;ﬂle ont act

regions are t0o engage and connect npressive manher to respective
conduct i ve dmiahescoid lepextsmd flohiarcommainaiefledtabdd sedton whichwhkicods direstlpr ovi ded on
surfaces thgreof. whi cggare substantially normal to the direction of

def | ect i on BYMFHid MouRisd OF MEBMIAERECHGN. | o0 ons and are el ectrical |y connect ed
wi th each other 16A &ahébtdrto provilediferdofimdctiEbdtween a first and second electrical

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 the legs of the
first and second contact re ions extend from a common deflectable section located
between the base contact region and the legs of the first and second contact regions;

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.





