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conductive el enents such as printed ci rFuit boards form ng part of an

el ectric or electronic circuit. Exanples of prior art connectors for
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deflection of the spring component of the conductive element occurs. The nature of

the spring component of the conductive element is such that the highest rate of

change of the biasing force generated, occurs at the initial stages of deflection of the

spring component.

25 US4511197 provides a contact assembly which recognises the desirability of
minimising impedance and resistive effects and thereby provides a connector which
in use provides a shorter path length for the circuit created by the connector.

The conductive element of US4511197 includes a first contact nose and a
second contact nose wherein the second contact nose is mounted at the end of a

30  beam portion of the conductive element. The beam cantilevers from a point at the
end of the beam away from the contact nose. In moving towards the fully engaged
condition a leg extending from the contact nose, becomes engaged with a leg of the
conductive element at the first contact nose and thereby creates a movement of the
first contact nose to move it in a wiping motion. This motion removes any absorbed

35  films and oxides which may have been deposited on a conductive trace of the circuit
board.

US4341433 describes a connector with a conductive element which includes
a first region which remains fixed relative to the housing and from which a first
nose extends to engage with a conductive trace on a first circuit board and from



first contact nose to nove it in a wping notion. This notion renoves any
absorbed 35 filnms and oxi des which may have been deposited on a conductive
trace of the circuit board. US4341433 descri bes a connector with a
conductive el enent which includes a fi%st regi on which remains fixed
relative to the housing and fromwhich a first nose extends to engage with
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formed, said connector comprising

a housing including a passage therethrough
20 a conductive element of an elongate conductive material disposed within said
passage, said conductive element formed to define:
an upper contact region and a lower contact region for engagement to an
upper said device and a lower said device respectively (preferably to be
located on opposite sides of said housing),
25 a location region which secures said conductive element to said housing,
a beam region including a first end dependent from said location region and a
free end at or towards which said upper contact region is located,
wherein said beam is resiliently deflected on engagement of said
upper device to displace said upper contact from a first position
30 wherein said beam is in an undeflected state, to a second position
wherein said upper device is positioned for use having said upper
contact region pressed thereto and wherein said upper contact is
biased towards said first position by said then deflected beam
a fulcrum providing region positioned to become engaged with said beam at
35 a region thereof between said first end and said upper contact region during
engagement of said upper device prior to said upper contact region reaching
said second position.
Preferably said conductive element further defines a spring region between
(and preferably extending from) said location region in a resiliently flexible manner.



wherein said beamis resiliently defl ected on engagenent of said upper
device to displace said upper contact froma first position 30 wherein said
beamis in an undeflected state, to a second position wherein said upper
device is positioned for use having saitl upper contact region pressed
thereto and wherein said upper contact is biased towards said first

ItDOSibt i on by Sqiréfefritﬂ? ﬁdﬁf c!:(ﬁfdu%d X ﬁivé%féﬁ%ltfﬂiftﬁéﬂlﬁﬂom(%ééidﬂih?rda@@h?the&%é Ec)lf 19'nedt
o becone, engaged. w sai eam a region theregof . en sai irs
end and §5‘F‘Hg‘ijggg¥asg’&@5@twﬁ8@ism%ﬁfmﬁﬁcmﬁ W1 S%‘a&ﬁ%r devi ce
prior to pevidingmgioont act region reaching said second position.
Preferably sai CLI . rther fi | hedl bet ween
Candpr ef or abie BT GRIE R R RRdE L SR o DiSetef Rol relFng e )

f | exi vl e raspective cBnditivfesglamentssai d conductive el ement further provides an
engaged wi th SAEipay SriE A SollacP kbRt |RCR MRS Wi REARORRC MRS

i ncl udes thrqughrafirst ppen epd of sgidpassige Qf?ﬁﬁll(b_homnﬁ- 5 respective conductive
el enents. Pr efIﬁ'EPe%Myss%icfildWQfon%@ ¥&sibn eREEnAY t&}ouggﬁﬁbtﬂe? ogéh ‘én? Igfst

position extends ou% through a first” open end o passage of said
housi ng. SPKEPassags 9 saifl ousREr cont act regi on extends through anot her open

end ¢f said [BeERISyYaidRiwerImtdct degidh if?ﬁiv@d@blby a&é‘% df badRonageivet

region is_ provided &\4 %‘é{{i‘ﬁ of sat:.d conductive el'enment extending fromsaid

| ocati on erlg'BF%trF.Xt?’P g ga@alloﬁa [UYIBI®ENds from sai d | ocation region on

It he ot her si dd’refdielbl?(ﬁaid legvdriterdssiromh said ldmgtif)ﬁgégit)nﬁmtthgdﬁhér][s@de sgi g
ocation feqion. Prefer onductive e nt..has bheen forned by

bondi ng. dngreeh i vhich, $4id Sbting Rkof M3t fdim SaToShi B ReelBR) 2l o spr ng

regi on ext end<Preferablyasaid tonditctive elementrhasdeknlfdrmed Hy beading angl initidlty be

substlsant i;ﬁhllléf ﬂrgfdrh'lﬁl%}é(%f defl ectable. Preferably said upper contact nobves
fromits first. position to said second position and visa versa in a

di recti on subsRreferablyl saigsprang eggion extends fnoar saiddoextiqporeginyuipnaldisast  sai d
upper dew& Yidibh 88be stibisitifiR Yedfifently deflectable.

Preferably said upper contact moves from its first position to said second
position and visa versa in a direction substantially parallel to the direction of

20  engagement of said upper device with said upper contact.

Preferably said fulcrum providing region provides during engagement
thereof with said beam a simple support to said beam between said first and said
upper contact.

Preferably said fulcrum providing region is provided by a portion of the

25 conductive element which remains substantially non-displaceable relative to said
housing.

Preferably said spring region extends from said location region at the end of
said location region distal from where said leg extends.

Preferably said spring region extends between said location region and said

30 first end of said end region in a manner to provide a bending moment resilient
spring effect, to allow said resilient deflection of said beam.

Preferably said fulcrum providing region is provided by said conductive
element as part of said location region.

This invention may also be said broadly to consist in the parts, elements and

35  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.



Preferably said ful crum providing region provides during engagenent thereof
with said beama sinple support to said beam between said first and said
upper contact. Preferably said fulcrunkﬁroviding region is provided by a
portion of the 25 conductive el ement ich remai ns substantially
non-di spl aceabl e relative to said housing. Preferably said spring region
extends fromsaid |location region at the end of said |ocation region distal
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Figure 8 is still a further alternative to the conductive element of the present

invention, and
Figure 9 is a diagram illustrating how the rate of change of force changes as
20  the displacement of the upper contact of the conductive element occurs due to the
provision of a fulcrum point which becomes operative during the movement of the
upper contact towards its second, fully engaged condition with the electronic device
for which the conductive element provides an electrical connection.

25  DETAILED DESCRIPTION
With reference to figure 1 there is shown in cross section an electrical
connector of the present invention. The electrical connector is of a kind which
allows for two devices (not shown) which have for example conductive traces or
regions such as those found on printed circuit boards to be connected. Indeed the
30  connector of the present invention may provide electrical connection between a
printed circuit board as a first device and some other electrical device which may or
may not be a printed circuit board.
Shown in figure 1 is an electrical connector wherein a single conductive element is
provided in a passage of a housing. The electrical connector of the present invention may
35  include a housing wherein a plurality of passages are provided within each of which is
provided a conductive element to allow for multiple electrical connections to be formed
between the two devices. For simplicity, the present invention is represented in the

accompanying drawings with a single conductive element 1 provided in a cavity 2 of the



15 Figure 7 is a further alternative illustration of a conductive el enent of
the present invention, Figure 8 is still a further alternative to the
conductive el enent of the present invention, and Figure 9 is a diagram
illustrating how the rate of change of Torce changes as 20 the displacenent
of the upper contact of the conductive el enment occurs due to the provision
of a ful Gousingdi Mhesbhduttibecleneat Dp@vides We uppsricogtattregioh e looker t he  upper
cont act to r.ds |t% second, fully engaged condition with the electronic
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The spring region 8 is between the location region and the beam region 9 and

20  preferably extends from one end of the location region to the first end 10 of said beam
region. The beam is resiliently deflectable such that when an upper device is advanced to a
position for use, the upper contact region 4 is displaced towards the housing 3.

The upper contact region 4 travels from its first position as for example shown in
figure 4 denoted by position A to a second position as shown in figure 2 denoted by C by

25  the upper device being pressed against the upper connection region 4. The upper
connection region 4 preferably is a contact nose formed from the beam 9 and is moved
from position A to position C in a direction which is in substantially in the same direction
from which the upper device is moved to its ultimate position for use.

Intermediate of the movement of the upper connection region 4 between its first

30  position A and its second position C the beam 9 makes contact with a fulcrum providing
region 11. Contact of the beam with the fulcrum providing region occurs at a location
intermediate of the first end 10 of the beam and the part of the beam at which the upper
contact region 4 is provided. In effect the resilient deflection of the beam over a length
between its first end 10 and the upper connection region 4, becomes simply supported

35  intermediate thereof by said fulcrum providing region 11. Such simple support provides a
reactive force in a direction opposite to the direction of displacement of the beam in its
deflection moving the upper contact region from its first position to its second position.
When engaged the simple support provides more resilience to but still allows deflection of
the beam. Upon engagement of the fulcrum providing region with the beam, biasing of the



10 which is able to secure the conductive elenent to the housing. The cavity
2 of the housing may for exanple be of a nature where the side walls of the
cavity can be utilised to engage wth sprags 7 of the |location region 6 to

t hereby securely position the conducti V& elenment relative to the housi ng 3.
The sprags may be of a kind which can be pressed into the cavity and have a
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fulcrum 11. The beam contact region 12 will resist any upward movement of the

first end of the beam as the upper contact region 4 travels downward towards its

25 second position. Resistance to further travel of the upper contact region towards its
first position is then largely as a result of the bending moment strength of the beam.
The effect of the spring region 8 in providing the resilience to the beam is then
reduced. The contact region 12 in effect also provides simple support to the beam
but with a reactive force in a direction opposite to the fulcrum.

30 With reference to figure 6-8, alternative configurations of a contact element
for use in the present invention are shown. Whilst in the most preferred form the
beam as shown in figure 3 is resiliently displaceably attached to a spring region 8,
with reference to figure 7 and 8, the beam 9 may be provided in a cantilevered
relationship from the connection region 6 and wherein resilient flexibility is

35  provided by the beam 9 as a result of its bending moment flexural rigidity.

Figures 6-8 also illustrate that the fulcrum providing region does not
necessarily need to be provided as part of the connection region 6. The geometry of
the connection element may be such as to provide a fulcrum region 11 which will
remain substantially resistant to displacement once the beam makes contact with the



required for its displacenent. Fromthis it can be seen that towards the end
of travel during engagenent of an upper device wth the upper contact
region 4, the biasing force of the 5 upper contact regi on towards the upper
device is increased at a greater rate as it displaces towards the second
position, once the fulcrum nakes contact. Wilst as indicated in figure 9,

the forceningdl ;e oIHMs répiby th the diisl.'[ilﬁééméﬂu%ﬂhe Tu?Eelt ¥6hth@Y RiVPards h@nd post
contact of the ful.crufp, 1he characteristi f éiﬁnaterla, or geonetry of

(0}
the cond§e¢QRfEPIIEGRNT i, hecnont BEeTeraed TorBL the BlGTBREPIOY ding5eSiBrLl | near
It can heypmpidébatsagtokiiaitedo thelocatioh 2egioh @ ¢fthe @onlectagdélexat sy t hout

T " can it i Rucs: O fustarrafht Hreedasd of firsPngieere Srdidtbmer
wei g_hsfj. d\ﬁia}hstilepmsencw ﬁ:lonfm puowding mgiabrgu aldnlglrthhdeﬁngli@;ﬁiﬂaé @:mﬁdlmaiwebe
e . . [ |
Conduct i Eetirs RSB iy bORBE tScdbrtenfn’?: SnbtbRR il bR A0RRed
di spl acemknitherfertdhef thedacation teginne inteemedigte of therends of theclocatien region wn
i . " . . ; th
beam conti; ot B iRAPACE rYbioh il EaPaath SE° eSO e IocRIMRI1Y of 2

10. Cont ddie fiderigepravidingsggioardd mag alsorpravideralgcation of the eondussivei ng

OCCUf® a%lérﬁént%%ﬁ@h@uﬁhg‘m_aﬁ&itfo%%(tﬂe {ctatidnfrbgion®.5- The reactive force
provided 20 tqQ t beamat [}s f

he. ] irst._end 10 by the contact region 12 wll
i ncrease once IRREdEIINO RRONENENE 35imple wppﬁrttf%é thmbmnélsrfslﬁrmndgow Pgn 11
and ta_s t hegivBRfHceGOMakEs coraboRith the BEaA RFedted 4 Bedondyah dor fhie fife @fd
position

nd . he heam nakes contact wi,th the fulcrum11l. Th am
oot e ety SR fre Ve SOntAch P e JoBHEE sonthel folon Fi Bait ebBvl ¢ he
beam as theam)pi@ughah¢ kationgegion4o thalmvea dawutaegion eheretyg shogingstheecond

posi tjon.4 Resi st Q. r vel, of nt act. regj on towards
"es 41 Ao S BEFErAR ity R hh B kot iGuidRERE BN Bibioho® Birens

st r engt h apprediatet émelectrohicsahitexteduted flovspathifgr elegtrimitysprionidesdenefitsy t he
rESi'ien%ﬁ'E&héé&%e&%&ﬁbk%nﬁqﬁﬂmd uced. The contact region 12 in effect

al so prOV|dés sinple support to e beam but with a reactive force in a
direction opposite to the fulcrum 30 Wth reference to figure 6-8,
alternative configurations of a contact elenent for use in the present
invention are showmn. Whilst in the nost preferred formthe beamas shown in
figuR® 3 is resiliently displaceably attached to a spring region 8, with
reference to figure 7 and 8, the beam 9 may be provided in a cantil evered
relati onship fromthe connection region 6 and wherein resilient flexibility
is 35 provided by the beam9 as a result of its bending nonent fl exural
rigidity.



Figures 6-8 also illustrate that the ful crum providing regi on does not
necessarily need to be provided as part of the connection region 6. The
geonetry of the connection element nay be such as to provide a ful crum
region 11 which will remain substantially resistant to displacenent once

t he beam nmakes contact wth the 7 ful%um providing region in the

di spl acenent of the upper contact 4 towards the second position. Wiilst in
the nost preferred formthe fulcrumproviding region | 1 is provided at or
pr oxi mat e TaIM% | ocati on region 6 of the conductive elenment so that it has
good resi stance to displacenent, the geonetry of the conductive el enent 5
may still lpreséntelecttical cpnnector 4o eNerhgtweeni tvie devicgs baying isendustivg regisinst he
conductive el [ K1 ik t 8 real JThe

Ful cr am may beoraeat aficRER o Atfftech I e o BeE O ek ERA et 1 o o
of the ends of céhpridimgati on region or nmay be provided as a region, an
extrusion fromeither, eng, of the | ciéati on region. The ful crum providing
region 11 may &hewsing pgluging: nassage thsrethypughhe conductive 10 el ement to the
housing i n_ addp!doffhdiite diéindr® SR 'ch oA B OhdfctivemaRHlhi U3Posk@ ALY IseHung 2

si mpl e support for the beam the ful ctum provi di ng region once It nakes
contact with tpasshgeasaid camuetvesclepeafictnmed thidéfore: t he fl ow of electricity

fromthe upper contact re%i on to the | ower contact reg{'.on via part of the
beam through the | 8% 4PRAEHORIEE: FEIOF 3ne Ao NACE FAEladt oF SRgagRmERcP By

shorting the 15 fl owRatdldabvied &ffd lofef shiddevit@iredpaMivey,t 0 travel through the
spring region. It is appreciated in electronics that "a reduced fl ow path

for electricity pro@ilatedomheegionjwhich ssruneespid eendpetivesiemens tasaid hoysingance. 20 8

CLAIM5S 1. An electr 5%%{1mcr8§8§ﬁriﬁcgtﬁ]di%5 efﬁszte n?ie(% ﬁ%edgmt $omaevd F0f5§ti<{?1§ﬂ‘@g~12>9f or med.

conductive regions “betwee C connectTon
sai d el ectrical conagda fre®iendcarop tovairdigwhictsdid uispen Gortit kefdomig 16cappds sage

t her et hrough; a conductive e| eng L of ,an gl ongate conductive materi al

di sposed within said pag’g%@, Saé‘g grme dnepsicienthe defested An engagement of saidi ne: an

upper contact region a“dg@eg%gg@ewmsg&ke Eﬁ?@?gﬁ&fma‘ﬁ‘%ﬁ?m&t it  UPper

sai d device and a | ower I ce respectiv
wherein said beam is in an undeflected state, to a second position

wherein said upper device is positioned for use having said upper
contact region pressed thereto and wherein said upper contact is
biased towards said first position by said then deflected beam
a fulcrum providing region positioned to become engaged with said beam
at a region thereof between said first end and said upper contact region
during engagement of said upper device prior to said upper contact region
reaching said second position;
wherein said upper contact region at least in said first position extends out

through a first open end of said passage of said housing.

2. An electrical connector as claimed in claim 1 wherein said conductive
element further defines a spring region between said location region and said beam

region.

3. An electrical connector as claimed in claims 1 or 2 wherein said conductive
element further provides an increase in the rate of change of biasing force when said

beam becomes engaged with said fulcrum providing region.



a location region which secures said conductive element to said housing, a
beam region including a first end dependent fromsaid | ocation yegion and a
free end at or towards which said upper contact region is |ocated, wherein
said beamis resiliently deflected on engagenent of said upper device to

di spl ace said upper contact froma first position wherein said beamis in
an undefl ected state, to a second position wherein said upper device is
positioned for use having said upper e¢ontact region pressed thereto and
wherein said upper contact is biased towards said first position by said
then defl ected beam a ful crum providing region positioned to becone engaged
with said 4??amAnaéle&rian%HHectt&eéseaBi{&%t iWedﬁ& &R Of blalmid 1608% %v’h‘ére?:?'sﬁé“pper
contact region during engagenent of said Upper device prior to sald upper
cont act r dgusimg incledes plgratity of prssagesccaptosichudong;a respectvencondudiva pfeatentsont act
region at least in said first position extends out through a first open end
of said passage of said housing. 2. An electrical connector as clained in

claim1 wherei \nSddcticaP Bshitettor & clﬁhﬁ:ﬂ%gﬁn}f el dTR1aid8 11 it @SwiersiR 54 Jow&9i ON

bet ween said | ocation region and said beam region. 3. An electrical

connect or castagiregiomextendsdhranghsanother opendndrofisaid pagsagecafisdiddrousiog. el ement
further provides an increase in the rate of change of biasing force when
said beam becones engaged with said fulcrumproviding region. 9 4. An

el ectri cale. conp@cdletri@s céringttorss dlaimad yn claign Ofwhetedi $id fowied conthi@égbmissai d
housi ng i ncludes a plurality of passages each |ncluding a respective
conduct i ver@lidsddiiasleg ofsaidgpndpetiveclemant exending fiom saiddoctinp ggign- any one of
claims 1 to 4 wherein said | ower contact region extends through anot her
open end of said passage of said housing. 6. An electrical connector as

cl ai med i 7. cl aiAm é¢lecttienl e@bmestor @s Iclamed moatyawte ofedpime 2i 9 6 phereindsaid kg a | eg

of said conductive el nt extending fromsajd |locatign region . 7. An

el ectri caIeX@BﬁﬁtrB'F‘osfa“gg’%ﬁﬁl% FREIP™; 94 aBngndy 8“”8# ORRos1tento %‘et ?f}‘thWE‘FEiSF\ﬁsai d leg
extends frpinSRidnlcReeAld RO 'sE™IIONALIBH régibnend t hereof opposite to the end to
whi ch said spring region extends fromsaid |ocation region. 8. An

el ectrical connector as clainmed in any one of clains 1 to 7 wherein said

fﬁg?gg; Vs, el eﬁnélea%galb&%ﬂegtgrr e glaQXedbﬁngﬂyngneagp cla?rlng IlatloI y vme?erfr? sald’ eform
conductive element has been formed by bending and initially planar preform thereof.

9. An electrical connector as claimed in any one of claims 1 to 8 wherein said upper
contact moves from its first position to said second position and vica versa in a direction
substantially parallel to the direction of engagement of said upper device with said upper

contact.

10.  An electrical connector as claimed in any one of claims 1 to 9 wherein said
fulcrum providing region is provided by a portion of the conductive element which

remains substantially non-displaceable relative to said housing.

11.  An electrical connector as claimed in claim 1 wherein said fulcrum providing

region is provided by said conductive element as part of said location region.



9. An electrical connector as clainmed in any one of clains 1 to 8 wherein
sai d upper contact noves fromits first position to said second position
and vica versa in a direction substantially parallel to the direction of
engagenent of said upper device with said upper contact. 10. An electrical
connector as clainmed in any one of clainms 1 to 9 wherein said fulcrum
providing region is provided by a portibn of the conductive el ement which
remai ns substantially non-di spl aceable relative to said housing. 11. An

electrigal cqnnector. as claismed in claiml wherein sai Ul crum provi di ng
Fegi on 15 pr a0t SbafetcR tecRrieh e deris 1 B P bt R BB
regi on. whieh ad dlectfibal@bfidctibe & to 0 forael Maid edctrilae chplevmcompeisthgvi ces havi ng

conductive regi ons between which an electrical connection is to be forned,
sai d el ect ri&kqusagitrdedingnpesstgsrithartipughhousi ng i ncl udi ng a passage

ther et h ough, G el RS BUHRA oS Sl BRE ol AEANBALHSENHER 18

mat eri al di spos W assage, said co tive e orned to
def i ne: pasagearl condudtive eletregi formedidd defihewer cont act regi on for engagenent to
an upper said device and, a Iggﬁr sai d device resgectively, a |location

regi on connettUPREF WatasEEsionRad g Jower copfactR@on RREPBIBSMERL AP P Faidnhi ch

securesdes@d'eqngg%tsgmqieeicgp%ﬁgctfsvgly,sai d housing, a beamregion including a
first end and a second end, erein the beamregion extends fromthe first

end proxi matalocdtionregian cermeeténg hetvecowhe epper aral the bayred centactpegisnstahieh t he upper

contact_reqion r.ein ' amregion is resiliently deflected on
engagen%eﬁw%ﬁal%g%%ﬁtbvﬁeer@ en\?itéégalﬁéusgﬁgsm ace sai d upper contact region from

a first posigbeam rpiohendudiag 8l filseand &I ®Boridsend)whéteinthelbdanerigha exteatle, to a
second position wherein said upper device i s positioned for use having said
upper cgﬁmé'éq firseqpidgmomatedhel locplignaesion iyvasfethe seroad ped ProsEmate GRS r egi on
is bi asg(g]ta%p!\f/gg[OQS said first position by said beamregion after the beam
region I's deftected, a fulcrum providing region positioned between the first
end and t he whereihisaid beagiregion i reslientiyglafiented/ ant dngsgdantknb ebsaid wgpieodevdate ta r egi on
of the %e m r egi on bet ween saé? first end ang s.aid.d upper .cont.act region
during F@a“ge PP contactiregopdromya first pogiion, wherginsas &egﬁaagwﬁwaet regi on

r eachi ngndefibdes 8506 aRBSInUi pRSitioR MiettliEdaf uppatddviid i§ PEFHEGHEB Tor RE hddhg upper
device to said upper contact region the upper contact region is at |east

parti al $ajd vpper eutasct ragionepregsad theretelandowhérein said vpperdonigel ragipn éscbiaged tewards sai d
beam regh ORrsF BEMAHEY SR SahteGiol The RY bR alofd! Srected,

a fulcrum providing region positioned between the first end and the location region to be
engaged with said beam region at a region of the beam region between said first end and said
upper contact region during engagement of said upper device prior to said upper contact region
reaching said second position, and wherein during engagement of said upper device to said upper
contact region the upper contact region is at least partially deflected in a general direction
towards said free end after said beam region contacts said fulcrum providing region,

wherein said conductive element further defines a spring region between said location
region and said beam region, and wherein said conductive element further provides an increase
in the rate of change of biasing force when said beam region becomes engaged with said fulcrum

providing region.

13.  An electrical connector for use between an upper device and a lower device, the electrical
connector comprising:

a housing including a passage therethrough;

a one-piece conductive element of an elongate conductive material disposed within the

passage, the conductive element formed to define:



wherein said conductive elenent further defines a spring region between said
| ocation region and said beamregion, and wherein said conductive el enent
further provides an increase in the rate of change of biasing force when
sai d beam regi on becomes engaged with said fulcrum providing region. 13. An
el ectrical connector for use between an upper device and a | ower device, the
el ectrical connector conprising: a housﬂﬁg i ncl udi ng a passage

t her et hrough; a one-pi ece conductive el enment of an el ongate conductive

mat eri al di sposed within the passage, the conductive elenent formed to

define: |1 aarupp@fventaciogianto elegiicdllytcontatewith theappst deoigeact with the upper
device; a lower contact, region to electrically contact with the | ower
devi ce; a | GdavrLEPntashregionds siseiicalhcoptactwith theewerssdiceand | ower cont act

regions to %ngmﬁntr%ona%@'ﬂg&g‘%ib\éﬁvé@h %It Qld?l@\@emﬂéigpﬁgioﬂs ReQBuk a on

including a first e cond end, erein the beantregi on extends
f r om t heonfliativt eleneiniiodhé hatsimgt he | ocati on regi on towards the second end

proxi mate the upper. contact region, wherei.n the beamregion is resiliently
eflected ort RAGLGERR A toFng B0 LR A1BOARIEnT O Vhsrep Mhsc BB SEER Eont act

regi on fréfMeNirst dndiprd)Qmblel tRéllocxbRITeion t0WardaRetdcead et proxintatedthe upprief | ect ed
state, to a second position, wherein the upper device is positioned for use

havi ng ¢omtact iggieay Whespinale beagysiegien by wesitientlyt dedleeted on gpgpgamentaif therupperupper

cont act i.on. i k t . fi L.t J r.egi_on
arrer t3RRE 8 Hsh Bedh B8 Eer LR Ry Romd S nBRRhy AR i B RRRY o4

posi t i onriéflédedtane e asa@ad @dsiton, iwhicketn the aippdrelglios isyrisitieaed for hee Havirgtthend and

t he upper contact region ri ng engagenent of the upper device and before
the UpHRPFr %mcateglqn&g?sawd hessichaad wﬁ%re@é%mpebe@xteqt Sigloni Brasechtosiards the

conduct e RIETRknd biah!12kioH ahErES b Rigidhds MR, BRf ween sai d | ocat i on

regi on an sal eam regron, an ereirn said conductive el enment further
provi des an 4 fubomeapeoviding hegiangiositiofied oHieogre afgapédwitinthefbtsameaegibebetwaérd beam

regi on pecones, en ed wt aid ful crum providi regi,on 14. An el.ectri cal
Comnoct BF TRL€nd A1EBAEThe" cbrladhRaion shra e Rdsentorde vomsS B e SeRor R L
and shaggr édatdet Rgionaeached the Sécohdl psdifieh, f or ce-t o- di spl acement rate by the
upper contact region against the upper device as the upper contact region

i s def | wharein spidioppdustivhelemaatdprteerdetingsiaspring pgian hsiwesncbaid logatiop regiqn and
cont act éaﬂgbet%ﬁzllegibﬁ,%nﬁfwﬂep&n bARA B Aduet Y el 8Ghe ARTHAF FroViiRs bt Ireh A8 QR Ak 419

portion 0O
change of biasing force when said beam region becomes engaged with said fulcrum providing

region

14.  An electrical connector as claimed in claim 13 wherein the conductive element is sized
and shaped to provide:

a first biasing force-to-displacement rate by the upper contact region against the upper
device as the upper contact region is deflected between the undeflected first position and a
fulcrum contacting position of the beam region and before the fulcrum contacting portion of the
beam contacts the fulcrum providing region, and

a second different biasing force-to-displacement rate by the upper contact region against
the upper device after the fulcrum contacting portion of the beam region contacts the fulcrum
providing region and as the upper contact region is deflected between the fulcrum contacting

position and the second position.



beam contacts the ful crum providing region, and a second di fferent biasing
force-to-displacenent rate by the upper contact region against the upper
device after the fulcrumcontacting portion of the beamregion contacts the
ful crum providing region and as the upper contact region is deflected

bet ween the ful crumcontacting position and the second position. 12 15. An
el ectrical connector for use between an upper device and a | ower device, the
el ectrical connector conprising: a h ?si ng i ncluding a passage

t her et hrough; a one-piece electrical contact disposed within the passage,
the electrical contact conprising: an upper contact region to electrically
contact with the upper device; a |lower contact regiqn to el erfii“ cal ly

cont act!3wi t AR ﬂectrrlemé?wew&use Betgsan ¥RPsR NS And Bdowerslsvics, eF‘G%é‘Fa

cont act . 6&k& mﬁ a beamincluding a first end and a second end, wherein
t he beam exten the first end proximate the | ocation region towards

t he second ei'id)upungmcﬂmil@ap@saggpb&retbmugh,ct regi on, wherein the beamis
resiliently deflectaP e f oma undaé g ﬁ osit|% [? a ful defl ect ed
posi ti on, V\/r?e?"&m ®F Hé’a ‘éfl?(@ BgBin the, Rassage, ihe el5sirieahR®t ng portion
of the ing; spaced fromthe ful crum and wherein the contact is sized
and shaped such that on engagenent of the wupper device with the upper

cont act regmnrupp@rq@n@plragr@ntt%ele@tpwky ooteckivith thegipper devises t he  undef | ect ed
p05|t|onto t I tacting portion of
the beam cdhf évcg: és%faﬁﬂeiguq%ctgglr%&?% l:ij gorpnac[ﬂ’ghg%énl {Xglltqae%?%m des a first biasing

force-to-di Sepﬂulbelﬁﬂbaﬁwemtm uppert dhd lospgresontaciasgiens; and¢gi on agali nst t he upper
device as the up contact region is def]ected between tafg g}edj ect ed
position anch hqa@ melpém& mfl’fﬁﬁpﬁé?‘i aeecpnd end, yhershthe Seamm extends from

contact Lg,f Ette'tﬁ’@lo%tlotng@%;gﬁ qur'aféﬁs{}hggéc%n& &R 6rHJ(1‘ﬁ{a%e ﬁggﬁir%ﬁﬁa'rgglgﬁm

contact provi es a secon iasing force-t acenent-rate by
t he upphereiadin Zam is eggilEntlp deflevttble faem ap pedefideted pesmcblt wra fulip defldctadum

COm 2 R S e AR B ST S S AR SRR B T e
fully dﬁ!&&]%‘etmnﬂﬁSdntilmrelmr@hﬁcﬁgbldemfalc!,ﬂsﬁddvsacleihaﬂanéngag@rﬁm bf hef i nes a
spring region between said | ocation ?l on and said beamTegion.
upper device with the upper contact region to dlS ace the upper contact region from the
undeflected position to a fully deflected position, the fulcrum contacting portion of the beam
contacts the fulcrum,
wherein the contact provides a first biasing force-to-displacement rate by the upper
contact region against the upper device as the upper contact region is deflected between the
undeflected position and the fulcrum contacting position and before the fulcrum contacting
portion of the beam contacts the fulcrum, and
wherein the contact provides a second different biasing force-to-displacement rate by the
upper contact region against the upper device after the fulcrum contacting portion of the beam
contacts the fulcrum and as the upper contact region is deflected between the fulcrum contacting
position and the fully deflected position,
wherein said conductive element further defines a spring region between said location

region and said beam region.





