' ©3e848"6T4’ e AN ELECTRI CAL CONNECTOR FI ELD OF THE | NVENTI ON The present
ilnvention relates to an electrical connector and relates to an electrical

o of cMBMINRRIESs “ani ch rey ‘7or exarpl e presant connection Teads in
the formof Zpepinted circuit board. In particular although not solely the

present invention relates to a double conpression electrical connector.
BACKGROUND OF THE I NVENTION Printed circuit boards or I1C chip carriers are

often required to be connecKNIELEGTRIRVAL € GNNRCEOR- on or tenporary
circuit. Accordingly, convenient to use connectors between such devices are

required. Wth electrical circuits becom ng snaller and conpact, the

el ectri cahﬁgwﬁtﬂqﬁqwmié N! | kewi se becomi ng nmore conpact and hence

nore difficu 0 achieve. Issues include a reduced |ead size in |light of
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slide into a connector body. After these conductive elenents have een
engaged wbodrdt He particdar caith«bug]y not Iseletyorihe qiresenb doivention i redatest ¢ol 4 rdowble
housi ng whi ch t hen gecure cates t he conductive elenments. This

ar r angemefitPEGUPT & cgcgﬁﬁ%ﬂ%.? housi ng arrangement to be provided to
securely locate the conductive el enents. The conductive el enents thensel ves
are formed into a threedi nensi onal shape by having being individually

stanped f BARBGRQREND/QFFHEINVENEANngl y the conductive el enents nust be
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difficult to achieve. Issues include a reduced lead size in light of closer spaced electrical

leads, achieving good contact between the electrical connector and such leads, and simple

design and assembly of the electrical connectors.

With reference to US 4699593 there is shown an electrical connector having a
plurality of conductive elements which merely slide into a connector body. After these
conductive elements have been engaged with the connector body, the connector body is
inserted into a housing which then securely locates the conductive elements. This
arrangement requires a two-part housing arrangement to be provided to securely locate the
conductive elements. The conductive elements themselves are formed into a three-
dimensional shape by having being individually stamped from a sheet material.
Accordingly the conductive elements must be individually handled prior to being
assembled with the housing. The assembly of conductive elements with the housing of US

4699593 may occur on an individual basis.

US 6099356 shows an electrical connector having conductive elements which have

been folded from a sheet material. The housing of US 6099356 however is a
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US 6231394 discl oses an electrical connector, also forned by folding of a
gheet material. This connector utilizes conductive el enments which becone

. engaged with a housing by using a clipping feature to clip the conductive
el enent thereafter preventing the condugtive el enment from being renoved.
The clipping feature of each conductive el enent nust remain stationary and
is effectively _he : | u i i n ment_ wth the
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portion of the conductive elenent from which the ends extend. This portion
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connector to be asse ed and manufactured wi thout conplicated conponents,
and r equi withgherlagtrisalepmpboerassenbl y, yet still achieve the desirable
characteristics of connectors of this kind. Accordingly it is an object of
the present invention to provide an electrical connector which has
efficient freegoameh32myeifidset @ ddubRNchhprlessidtBohrcefdridgdzcdi With® Shgoubl e
conpression node or which will at |east provide the public with a uséeful
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an upper eomdluctivieelements areribingvngagatewitlabh slectaicplldevicki ty of conducti ve
el enents, one |ocated substantially with each said cavity each conductive
el ement havi ng been forned by out of plane bending of a planar sheet
material to deRuéleeribtingasinet@d} cam bdRBRIplie£Bd a6 hsdefbledind fAhuRcluedMBAd it
contact region, and (c) a beamregion internediate of said upper contact
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and said | .o t ] PR fl ds.each
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the in plane bending rigidity of said conductive elenent to thereby
restrict 9@M¢06mmﬁﬂgwﬂvmielenent from nmovement in said | ongitudinal
direction out of said cavity. Preferably inter-engagenent of said | ocking
section of said beamregion with the | ocking section of said housing is
only restricti wecbdidghe ity eresbjefl of ded peoaduiiveiione ke peonidé rans aleckrical

| ongi tudi nal direction out. of said cavity. Preferably said, conductive
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conductive el enen elng in cantilever support wth said housing in the in
pl ane direction to resist against in plane novenent (by bending of said
beam regi on) of said |ocking region about said cantilevered support to a
condition disengaged it fromthe |ocking region of said housing in said
cavity. 4 Preferably each said conductive elenent is restrained fromin
pl ane novenment at a




restraining region said conductive el enent away from said | ocking section
of said beamrelative to and by said housing. Preferably each said

. conductive element is restrained fromin plane novenent at a restraining
region of said conductive el enment theregf away from said | ocking section of
said beamrelative to and by said housing, by its location within a slot of
sai d housi ng ext.endi,ng jin t | ongi t.udi nal _directjon. Preferabl i
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conductive elenment is restrained fromin plane novenent relative to said
housi ng bgr Whichgvill atleastipievddethepublic with giuseful ehaiete i n pl ane direction at at
| east one of said upper and | ower contact regions. Preferably each said
conductive elenent is shaped to position said upper and | ower contact

regi ons aBRIEFDESORIBTIQONSOF TAEE INVENTTONousi ng. Preferably said housing
has an upper surface and | oner surface said upper coptact region of each
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sai d conduct i ve cefnegtonhousinginemdingch pletabity efifavitics,Racl eavitlyliyclsding almecuth

region of oge%%]g i) s%r agenc()j s%'{d I\{o%sﬁlg%rr{&‘ rf'lt'c-').ving a?gnt)g?ttlﬁﬂ]%i gilre!c}/ion lf':J'xtending into said

el

housing and bounded by at least an upper and lower wall and two side walls,

a plurality of conductive elements, one located substantially with each said cavity

each conductive element having been formed by out of plane bending of a planar
sheet material to define at least (a) an upper contact region, (b) a lower contact region, and
(c) a beam region intermediate of said upper contact region and said lower contact region
which allows said upper contact region and said a lower contact region to be resiliently
deflectable towards each other

wherein each said conductive element is retained by said housing in a respective
said cavity, including by the inter-engagement of a locking section of said beam region
with a complementary locking section of said housing within said cavity, said locking
section of said beam encouraged to remain engaged with said locking section of the
housing in said cavity by the in plane bending rigidity of said conductive element to
thereby restrict said conductive element from movement in said longitudinal direction out
of said cavity.

Preferably inter-engagement of said locking section of said beam region with the
locking section of said housing is only restrictive to the movement of said conductive
element in said longitudinal direction out of said cavity.

Preferably said conductive element is engaged to said housing to restrict rotational
movement of said locking section of said beam region in the in plane direction, by said
conductive element being in cantilever support with said housing in the in plane direction
to resist against in plane movement (by bending of said beam region) of said locking
region about said cantilevered support to a condition disengaged it from the locking region

of said housing in said cavity.



shaped. Preferably each said conductive elenent is restricted in novenent
in the longitudinal direction into said cavity by an end wall of said
cavity. Preferably said | ocking section of said beamregion is an edge or
surface thereof presented |ateral to thg |ongitudinal direction of said
cavity and the normal to which is in a direction towards said nouth of said
cavity. Preferghl ai d .| ocking section of sajd hpousing in said cavity is
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lower surface of said housing.

Preferably said beam region of each said conductive element is a curved beam
region.

Preferably said beam region of each said conductive element is substantially “U”
shaped.

Preferably each said conductive element is restricted in movement in the
longitudinal direction into said cavity by an end wall of said cavity.

Preferably said locking section of said beam region is an edge or surface thereof
presented lateral to the longitudinal direction of said cavity and the normal to which is in a
direction towards said mouth of said cavity.

Preferably said locking section of said housing in said cavity is an edge or surface
presented parallel to the edge or surface of the locking region of said beam region and the
normal to which is in a direction away from said mouth of said cavity.

Preferably said electrical connector is a double compression connector wherein
said a upper contact region and said a lower contact region of each said conductive

elements are each movable relative to said housing in a direction towards each other.



Preferably said beam of each said conductive elenment is substantially "U
shaped. Preferably said second contact region of each said conductive

el ement is provided at or towards a free end of such conductive el enent
away fromsaid rail section. Preferablyseach said conductive el ement

i ncl udes at said beamregion, a |ocking section conprising of an edge or
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F ecai vi ng CPRBTGRE §TRY S PR ORI e SIETBINGT THROL BTSN ot and
second cogb@aét KiRPivhith chel RElude atfPsteoh@ctiegidh Rd a§é’doﬂd‘é6ﬁ’t’aé’trr€gi¥>ﬂ,0| uding the
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THE DRAW NGS FiPgeferably sagl lreapesfspelr sdid eonduetivaoélementas aubistantially € stepedr
illustrating. t arrays of conductiy | enent s, presented.for contact with
el eotri calraemBEraNt SEon st sian of eagh SRR e iy RoVBE b 'S of
Figure 1 kdw4+8$ & Ftdeleiid REGHchAdontili@ivie Rlcdidn® Aws frbMOsalidil sk@fonwi t hi n each of
which there is _provided a conductive el enent, Fl%ure 3 is a close up
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previ ew of a r &giferablyreach gaid eoductive element includes at said beam region, a locking

section comprising of an edge or surface of said sheet material, the normal to which is not

perpendicular to the longitudinal direction of said conductive element.

Preferably said locking section is provided at a section of said conductive element
intermediate of the curved section of said beam region and one of (a) said first contact
region and (b) said second contact region.

Preferably two said locking sections are provided, one each at parallel section of
said beam region.

Preferably said locking section is an increase in the in plane width of said

conductive element, in a longitudinal direction away from said rail section.



Figure 4 is the sane view as Figure 2, Figure 5 is a perspective and part

cut-away view of part of the electrical connector of Figure 1, Figure 6
is a perspective and part cut-away view of part of the electrical connector
of Figure |, Figure 7 is a perspective gnd part cut-away view of part of

the electrical connector of Figure 1, Figure 8 is a perspective and part

cut-away view 9£ %ﬂéll tsgld 1{)&&‘%&%&5& % a%tep f?lnatq%régl r?Jl SFI ?FE}I% g?ncﬁlgﬁure 91s

a perspective an View o Yector of
Figure 1,cleingnt.e 10 is a plan view of an array of conductlve el ements prior
to being assembled with the housing, Figure 11 is a side view of the array
of conductive Breseablyseach ISE‘Qt%@Pﬁb’etﬂ%{?erﬁ ipgJudespat sakbbess gegion. 44 tpckingt he
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is a sectiona acavity of ectrical "connec
i || ustr at pargllelrie thvddmgmfdmahﬂ&emtmmﬁsmdccnndlmtimehenmnconduct ive el ement and
the housing. FOUnP t3rtier adiect B presdt iavantion aonsisis I ancelectrical connector
comprising;
a housing having a plurality of conductive element receiving regions,
a plurality of conductive elements, one each received in by said receiving regions,
said conductive elements being of a kind formed from an elongate sheet material
which has been bent out of plane to define at least a first contact region a second contact
region and a beam region intermediate of said first end second regions, said beam region
holding said first and second contact regions in a resiliently movable disposition relative to
each other,
said conductive element is captured with said receiving region yet allowing
movement of at least one of said first and second contact regions relative to said housing,
said capture including the inter-engagement a locking section of conductive element and
of said housing as a result of a cantilevered fixing of said conductive element to said
housing in the in plane direction and the biasing of said locking section of said conductive
element towards inter engagement thereof with said locking section of said housing as a
result of the in plane rigidity of said conductive elements,
wherein movement of the beam region, in the direction parallel to the direction of

resilient movement of said first and second contact regions towards each other said, is

unrestricted by said interlocking relationship of said locking sections.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an electrical connector illustrating two arrays of
conductive elements presented for contact with electrical components,

Figure 2 is a sectional view through section S-S of Figure 1 illustrating part of the
interior of two cavities within each of which there is provided a conductive element,

Figure 3 is a close up preview of a region of Figure 2,

Figure 4 is the same view as Figure 2,

Figure S is a perspective and part cut-away view of part of the electrical connector

of Figure 1,



Figure 14 is a plan view of a conductive elenent illustrating an
alternative region where the conductive el enent can be provided to restrain
its movenent in a longitudinal direction inwards into the cavity, where
herein the novenent in the y direction s not restrained at the end wall 14
but nore proximate to the nouth opening of the cavity Figures 15-16

illustrate altetnative sh . of conductive el enent e | ocate with
2 houst ng. i n aFiEige 63 e PARBETeaf BB AGHNYS: FeF St M Qe Bl BT or
as shown pfiFigugy,e 2. DETAI LED DESCRI PTI ON OF THE | NVENTION Wth reference
to Figure 1, there is shown an electrical connector 1. The caonnector

consi sts of a KifWEdgs 2 ParsPediive ang past spdvagy vismfoprtad dharelgeirigal canagoieq e

pi ece of gpfﬁh}ea . The material is preferably an insulating naterial such
as plastic. e Housing 2 provides regions for |ocating conductive el enents
3 in a manner Figure8ns atpetspadive@ned part catrawdy ciewdfghairtvwd tid elawrita goaséctéroned
adj acent egach other. Wth reference to Figure |, it can be seen that the

el ectri cap?ﬁ‘&HW tor preferably provides two arrays, one disposed at or

towards each Sgfifiré 995 alpRRpEANSIaRE part chIBVAPHSWUT PabtTlthe E1BALUARDnAGIPPET
surface 5, a lower surface (not shown), side surfaces 4 and end surfaces 6.

8 The | ocafFignrerlgi ons within with which conductive el ements are each
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They are gisembledrgith thdihoadinglat ure extending into the housing fromthe side
surface in the_Z direction. Each cavity includes a nouth openi n%&g at side
surfaces 4, si Bigmeld ina siggyiew abthe)agiak of gandustiye elements iHustraging thas pyroel,
endwal | 1 1) s : : { i r

openi ngs ﬁﬁ¥§ygg?g@gﬁ§uﬁ@%f%@%gmgg%gﬁggﬁggggwg?ﬂggﬁ¥ﬁg%e¥ﬁﬁ§ﬁ%ﬁc%ﬂ"nDuth
regi on 8. OpenFigirentd ifoa sestiompl evidve thtvughgh daiy upipélre slecfraak cdonaeutiorl ower
surface of the. housin t hrough which a part of each conductive el.enent is
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direction inwards into the cavity, where herein the movement in the y direction is not
restrained at the end wall 14 but more proximate to the mouth opening of the cavity
Figures 15-16 illustrate alternative shapes of conductive elements which may
locate with a housing in a substantial similar mode to that of the most preferred form as

shown in Figure 2.

DETAILED DESCRIPTION OF THE INVENTION

With reference to Figure 1, there is shown an electrical connector 1. The connector
consists of a housing 2 which is preferably unitary and made of a single piece of material.
The material is preferably an insulating material such as plastic. The housing 2 provides
regions for locating conductive elements 3 in a manner to form at least one array of
conductive elements positioned adjacent each other. With reference to Figure 1, it can be
seen that the electrical connector preferably provides two arrays, one disposed at or

towards each side 4 of the housing 2.

The housing itself includes an upper surface 5, a lower surface (not shown), side

surfaces 4 and end surfaces 6.



Each conductive elenment is preferably an el ongate shape, and includes an
upper and | ower contact region 13, 14 between which there extends a
.resilient beamregion 15 which is preferably of a substantially "U" shaped
form This beamregion nmay alternativelg be "V' shaped or other shape which
is folded or bent or curved. A "U' shape provides a good and sufficient
degree of resilience to the novenent of the upper and | ower contacted

regi ons towards each other. Such resilience is required since it provides
the biasing foflThe lahtibh esgiasduitiih weittewhitk rbndwtiae dfensntsedre ehet mpeoﬁiwiyce.
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of the | Ogllﬂkﬁgdﬁﬁéér'aﬁﬂ 1cherWdIfd &Q&n&t%‘%oﬂﬂn&ﬁﬁtdoﬁ’ rovide @fett @nd8sEE ¢dt t hat
it provides an uhrestricted novenent of the beamregion in the Z direction,
bei ng t hetlgticagity.i on i n which the contact regions 13, 14 are displ aced
towar ds each ot her during conpression engagenent. Since the | ocking section
16 can be provided anywhere on the beamregion, and since substantially all
of the beam regViint Md lowdt Sitac eedibn af 24 dif LEDhIGHIvE RN FRIBES itRSugh or
engagenent wth the contact regions 13, 14, such interengagenent needs to
be free fiom thedewercsuriage phtheovaingrmlteniatively syelh may dimsavided fhextond from
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are paral 0 an I"ane gh the Z axis and are preferably parallel to
the Z- X axes pl ane. The inter- engagenent of the | ocking section 16 with the
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t han the é%aﬁﬁdf%@rﬁé‘é‘ﬁﬁ“ﬁ‘ﬁﬁo&o breduchy prevent this novement, such as for
exanpl e region 18. Mywvenent of the connector in a Z directionto limt the
di spl acenent of the contact regions 13, 14 away from each other is

pref er abl yesliliemi:e ecrelyyiradopnce iaprbvidwmhe lvi/a:*.ihg ﬁllcef alCths candictive elearept towandant s
19. Wth ref rence to Fi ock sectlon 17
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restrained frombeing disengaged with t | ocki ng section 17 of "the housing
by bei ng mémierdirastidn &yein tlughowe loager plnanarha h iniplanet ditnetiosvith refencned t i s
preferably provided by the engagenent of a restraining region of the
conductive elenent which | ocates with said housing. Such a restraining
region is preferably provided at the contact regions 13 and 14. The
retaining region 20 is able to locate within two walls 21 of the housing
through mhlch the connectlon reglons extend These two wal | surfaces are
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11 conductive element in the Y direction out of the cavity by the
interlocking of the | ocking sections 16, 17. The sidewall opposite to

. sidewall 9 of the cavity is shaped such that a displacenent of the beamin
direction L is possible. For exanple shown in Figure 6, a clearance Mis
provi ded, such clearance being sufficient for displacement of the beamin

the L direction as.the ond ctyv.e . el ement inse to. t
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cavity, i ndgeesioa towadisbe MUENGE dtht bawlo;eamadttnnglg thé $odkirgesdctions bmm t he
cavity. Such an_ arrangenent is for exanple shown in Figure 13. Figures 12
and 13 al beans padof thhopsing Within the cawtys prsmot pargllelip they4rd plang. @pd are indeed
housi ng p al ong
the Y axi S A ey O e B e S L e o
12 along the X axis. Wth reference to Flgure 14, it need not be the
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si mul t aneo To this extend a plurality of conductive elenents are
formed fron1a sheet of naterlal by out of plane folding in a nmanner to
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26. This rail nenber 26 connects all conductive el enents together and
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t he conductive elements. In the array formas shown in Figure 10, all
conductive elenents are spaced apart, at cavity spaced interval s thereby
al l owi ng for all conductive elenments to be sinultaneously inserted into a
respective cavity. Once the conductive elenents are inserted, the rail 26
can be franglbly detached Such franglble detachnent may be by for exanple
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14 CLAIM5S 1. ‘An electrical connector conprising; a connector housing
including a plurality of cavities, each cavity including a nouth opening at
a surface of said housing and having a |ongitudinal direction extending
into said housing and bounded by at |eagf an upper and |ower wall and two
side walls, a plurality of conductive el enents, one |ocated substantially

bl ane bentRICETe Sipienfar ekl Fhordng  TE aae et R BlalEl TR ol

contact regtiens of e Aol breChdHcaProvide adiacedhd Gppér ARBIOWRGVAIR of the
intermedi ate of said upper contact region and said ?omer contact region
whi ch al | 8#8tsai d upper contact region and said a | ower contact region to
be resiliently deflectable towards each other wherein each said conductive
el enent is retained by said housing in a respective said cavity including
by the inter-eAftagatiecly thé leekingcectinn mey be pnovifledsmiock proaimate ¢ dre audwalla

conpl enent a | ocki ng. section of said housing.wthin said cavity, said
o0k g o8l gy D IO 16 o ik 8 FaOP S RC A SRR eGP RER 1 ocki ng
section of the housing in said cavity by the in plane bending rigidity of

sai d conductive elenent to thereby restrict said conductive elenment from
movenent in saillie |lconduatiyei ¢lethenti setsstirained fironobeingi disenpaged, with, thenlocking

el ectrical_ connect s ¢lained in ¢lai wherei n_interr-e enent, 0f said
Cocki no atsstph 754 Yhe Afudad b Beine drtatel Bl ngtif the RUARGHEL sith
housi ng i festfinyisrpRefefabBt pro@ide® by e enpugsiamt of akrddtraiaiuetionof Blerondictive sai d

| ongi tudinal direction out, of said cavity. 3. An electrical cqonnector as

cl ai med i plemeat hich legates it paifl ousing Sushduestraiang reginis prefesawngeayided said
housi ng t LGt L ' . i4h i [ [We! id
bean1regi%thggﬁh%IF%B%?E%g&g?$g§¥ﬁgﬁ?ﬁ%§&§gﬁﬁﬂ%%ngggggﬁéﬁg g%@ﬁg%ﬁggﬁg in
canti | eveRl sfipigohdusinigt thraghdviiclu siengpnnectioneregionp bxtaed. ditrese two watlzurfasdsst
agai nst in pl ape Vene by  bendi of, said beam regi on f said | ocking
gl on. ab B PTERCHAVTIER Y Ao O 1 UG SR PED BIF v S pES VRIS Som
the | ocki pg §16CIceRte Apainad the HOMHMIMNAL 'r%i&%' 6F ®a\ohductide efiinedk 64 h&ht the
connector as clainedin clains 1 of 3 wherein each said conductive el enent
i s restracombicfiveoslemenplab this poud nflom meving rieghe 3 dineetiane gvlwthes agugh is by

conductive. el erent. away. fromsai d. | ocki sect of ' | ative to
od by safisPlaEhER T roldBH B fichfipl of el Wl LpSFRTLASLBREHC
clainms 1 bpthd Ivhrengéartiemct, IAidmamndie duedo BheciftRertnt r8sili@merofitedateriahofl n

pl ane nmovenment at a restrainjing region of said conductive_ el enent thereof
away fr oniheasondpesivg slgment agpigst Brplans bengmgnihererh oy vep sughdngijane bending; g
housing, Qy b%?blé %&tih&’&g"‘thkhis”wﬂatsls.o}eligé onliehiliOHR! Dol e0d il Brichie
Iongltudlnap Irection. 6. An electrical connector as clarnmed 1 n any one of
cl ai n5 4 oonrfectohané imaaitain epgigenient oftpack gomluctive elemgnt withrtlsaiaisingoktiang
section of, .said beamin a direction nore proximate to said nouth opening.
7. An eIe@P’G%ﬁ?n@%ﬁnector as clained in any one of clains 1 to 6 wherein
each said conductive elenent is restrained fromin plane novenent relative

to said housing by being restrained by said housing in the in plane .
direction at, aYith eeferencerfe Fagure 4 i cppeeseeniept thaeekiag secion I «ditembousiig An

el ectrical _connect.or | ai j | al t i h
sai d condh%%?@%“ %gwg%%nﬁgggﬁﬁg%%q?%“%%@ﬂ%%@%1%éﬁgﬂﬁ%%%%ﬁgﬁﬁwgg%gkqgﬁﬂfact
regi ons adjelsant toofliilesherg ohy b deeconliucine dldntens inipserfed (prefedablyt beaantegion
connector as_claimed in any one of clains 1 to 8 wherei ai d, housi . ng has
an upper &gt} Hee thencpvay thrpigh gl?r‘?‘%‘&‘ opgnige §ipdhe &5‘&‘3@?&1’ Z‘BP‘&h‘tBTen@‘é{ sai d
conducti veg; i qﬁfk I K ; ; i cal
connectoraggah é?ﬁ%géﬁﬁagpgg&&ghmh géfﬁkggggﬂgg%ggkggﬁfgg%ﬁ%gg?gﬁJ%fhghch
sai d condbend the bdapmesgioreit dinefgionHr wntghsushitimé eswthe kgkingcgctadn $aibgcdressi ng.
11. An elegtrical.connector as clained in an ne of .clains. 1 1 erein
sai d beam? %‘quowltgftggé% I%F?f%%n@ug%i Q/éesélﬂe(#e rleqraélﬁcalﬁa{}léﬁ r‘ﬁé@?ﬁ gég‘j"on.
12. An el @ehductiaé eaieneabout tlRSZGkR| then tHe latlin@ Be&ctidhs atedlighed, (pfovidedvier ei n
sai d beam regi on of each said conductive elenment is substantially "U’

shaped. the restraining region 20 being engaged with the slots 21) the deflected beam region under
a resilient bending moment will move in the direction opposite to L. This beam snaps the

conductive element into its fully assembled condition, locking against the movement of the



13. An electrical connector as clained in any one of clains 1 to 12 wherein
each said conductive elenent is restricted in novenent in the |ongitudinal
direction into said cavity by an end wall of said cavity. 14. An electrical
connector as clainmed in any one of claipp 1 to 13 wherein said | ocking
section of said bean1region is an edge or surface thereof presented | at er al
to the |lon dlrec of said ¢ the. no isin
2 ai rect | B Beml e 3 R dR i SE sy e RSy olRing 4P i or
as cl ai megedtioneny, ONETHY sidéwaallepgosite tcléldeheneg of &R chvitpaKisRdped QL @int Of
said housing in said cavity is_an edge or surface presented parallel to the

edge or sdispleemet afithe |bsera|1ﬁg<hlfe§@% @fp%%b]@ Eeeﬁw@zjﬁ Showndn thigura s #al to
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el ectrical connector as c¢ I'n any alns rern said
electric athedodmeuttonras ites enduoethieelanpap rsessnrmd mto mhtemvuy Dinéngeinsersiah én én-upper

cont act 0 d.,said,a | ower contact g of each said conductive
el enont s BHae Beiigof I BArcAbapt D8 THETEH FeIRBD HAnF FORTNTe BEMSR SOHER ds
each ot hepecalide of e 8dslfenf hftdde SFAUWBGIALL. @S claimed in any one of clainms 1

to 16 wherein said cavity includes a ranp rising in the |ongitudinal
direction into said cavity fromsaid mouth opening froma side wall thereby
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18. An el aﬁimh@@be pm(t&dtt@puﬁﬁagairﬂtmed)emﬂ régivn deliotr the @bnductivé eleﬁ{énmer ein
said beamregion includes two said | ock regi ons, one_provided at each

paral | el pdplly @ﬁsembledamdg%w&htthahpysm&: sthars@aerxseéﬁﬁlegpold §echeadpolsaj d
conduct i v ol ERBA to Yedof ‘gl‘f'ﬁﬂs ggt 8 inaflre $PINGE G ﬁ em?e?u&{ ﬁ{tg‘?ge ls:ﬁil%yfhg N§olof

clains 4 to 18 erern eac conductlve el 'ement 1 nclude
restrai ni mguldeegnigape withethatasinfaed oﬁﬁled)eumpegloan;dndzloquoycomda(rWaldeqjieomoemch
sai d restraining éllnglon captured in t |n pl ane direction betwe glde

faci ng waPPiRg prIdLrtive degenty psqdfor islaxis applicatigpt Aresrysupiband the
| over sur taagSwRh fsaslnphuh Qi Yo PRGuIA el fABH stlaau;gré hb¥Y Q3 Mies th &@bfjtoUpper

and | ower corntact sgl ons respectively extend An array of” conductive
el ement s bompefubimpusaing agaiist the beam mg@mtqfch mduetmd@lemweseﬂenemts W)tﬂl a

doubl e co res L on. cont cont a i on
and - sectnne AERRgR hBEhar Hofie i Ao TN sl ihaleahl HoRg0L 3in HER: on
whi ch | ocaaesws e didth rofttheaéwlnfyecav éhst that a@dth agLo BSlineNoBsigletSwith € nputh

noveabl e di sposition to each other, said array having been forned froma

singl e shepening) hahaertion s thacaribain elbignant ﬁe¥lb3@wn§aﬁhdonsaﬁv@ueﬁ vithdhgtent s
by out of splanerhql @aggﬁgeﬂﬁ%ggmg% b e 10 Wﬁ%g&mxgsle egzﬁnéfssu@ﬁw@nae' d

in juxtapositionto e y an franglb I'Sp froma ra
secti on oflescd theghekrredrmbstmmhg of the lankiag rsagno:nﬁ at magthnstdafitbe béampataiich®

| d 0 .wh d b f d_conduct i
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element is provided at or towards a free end of such conductive el enent
away fromigsarted inge thegavity trreachand myshpgainst e heamidggionve el enents as cl ai med
in any one of clains 20 to 22 wherein each said conductive el enent includes
at said beamregion, a |ocking section conprising of an edge or surface of
sai d sheet mat vhiddt in theereforrad Fortm nwbithbfhdtslnlgommeltlmecmdity wldch povides the

| ongi tudinal djrectiqn of. said condyctiv 24. An ray. of,
comguer 1 Satepediiace 33 Righ 8o RalTek th B Sl ihariecs Suafares k) Jhiegtins M i s
provided afi,@; eéaneﬁs Jr 81 brofllCliekRnR! aFeRE dxBinpldTeRWM &nOFightte 18ur ved

17 section of sSaid beamregion and one of (a) said first contact regl on and
(b) said shemativatyrthactonnegporl3 may be provided with a ramped surface which, in

conjunction with an upstand of the sidewall of the housing within the cavity, induces a
bending moment in the beam during its insertion into the cavity. Such an arrangement is
for example shown in Figure 13. Figures 12 and 13 also show that the locking section 17
within the cavity of the housing prevents movement of the conductive element in one

direction along the Y axis and the endwall 12 prevents movement in an opposite direction



25. An array of conductive elenents as clainmed in claim23 or 24 wherein
two said | ocking sections are provided, one each at parallel section of
sai d beamregion. 26. An array of conductive el enents as claimed in any on
of claims 23 to 25 wherein said |ockingjgection is an increase in the in
plane width of said conductive element, in a longitudinal direction away
fromsaid rail t|o n_array. of conduct i nts . as. clained in
any on of @ ]{?Pglth%%g %éhvﬂﬁéfeéﬁcﬁ tgaﬁlaurFo@E lﬁ&eg‘g l('?ﬁnﬁg egdwall )12 Whéf’?‘
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el ements as clainmed in any on of clains 27 wherein each sai d
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elements are inserted, the rail 26 can be frangibly detached. Such frangible detachment

may be by for example folding the rail downwardly. To reduce the impact of such
downward folding of the rail to the conductive elements, each conductive element has
been provided with a lug 28 which is for example seen in Figure 6. The lug is able to be
supported by an upward facing surface 29 which during downward bending of the rail will
support the conductive element proximate to the frangible area 27 and thereby reduce any
distortional effects that such downward bending may have on the conductive elements.

The invention described herein is susceptible to variations, modifications and/or

additions other than those specifically described and it is to be understood that the
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invention includes all such variations, modifications and/or additions which fall within the

spirit and scope of the above description.
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sheet material to define at least (a) an upper contact region, (b) a lower contact region, and

(c) a beam region intermediate of said upper contact region and said lower contact region
which allows said upper contact region and said a lower contact region to be resiliently
deflectable towards each other

wherein each said conductive element is retained by said housing in a respective
said cavity including by the inter-engagement of a locking section of said beam region
with a complementary locking section of said housing within said cavity, said locking
section of said beam encouraged to remain engaged with said locking section of the
housing in said cavity by the in plane bending rigidity of said conductive element to
thereby restrict said conductive element from movement in said longitudinal direction out
of said cavity.
2. An electrical connector as claimed in claim 1 wherein inter-engagement of said
locking section of said beam region with the locking section of said housing is only
restrictive to the movement said conductive element in said longitudinal direction out of
said cavity.
3. An electrical connector as claimed in claims 1 or 2 wherein said conductive
element is engaged to said housing to restrict rotational movement of said locking section
of said beam region in the in plane direction, by said conductive element being in
cantilever support with said housing in the in plane direction to resist against in plane
movement (by bending of said beam region) of said locking region about said cantilevered
support to a condition disengaged it from the locking region of said housing in said cavity.
4, An electrical connector as claimed in claims 1 or 3 wherein each said conductive
element is restrained from in plane movement at a restraining region said conductive
element away from said locking section of said beam relative to and by said housing.
5. An electrical connector as claimed in any one of claims 1 to 4 wherein each said
conductive element is restrained from in plane movement at a restraining region of said

conductive element thereof away from said locking section of said beam relative to and by
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proximate to said mouth opening.
7. An electrical connector as claimed in any one of claims 1 to 6 wherein each said
conductive element is restrained from in plane movement relative to said housing by being
restrained by said housing in the in plane direction at, at least one of said upper and lower
contact regions.
8. An electrical connector as claimed in any one of claims 1 to 7 wherein each said
conductive element is shaped to position said upper and lower contact regions adjacent
opposing surface of said housing.
9. An electrical connector as claimed in any one of claims 1 to 8 wherein said housing
has an upper surface and a lower surface said upper contact region of each said conductive
element extending through said upper surface.
10.  Anelectrical connector as claimed in claim 9 wherein said lower contact region of
each said conductive element extends through said lower surface of said housing.
11.  Anelectrical connector as claimed in any one of claims 1 to 10 wherein said beam
region of each said conductive element is a curved beam region.
12. An electrical connector as claimed in any one of claims 1 to 11 wherein said beam
region of each said conductive element is substantially “U” shaped.
13.  Anelectrical connector as claimed in any one of claims 1 to 12 wherein each said
conductive element is restricted in movement in the longitudinal direction into said cavity
by an end wall of said cavity.
14. An electrical connector as claimed in any one of claims 1 to 13 wherein said
locking section of said beam region is an edge or surface thereof presented lateral to the
longitudinal direction of said cavity and the normal to which is in a direction towards said
mouth of said cavity.
15.  An electrical connector as claimed in any one of claims 1 to 14 wherein said
locking section of said housing in said cavity is an edge or surface presented parallel to the
edge or surface of the locking region of said beam region and the normal to which is in a
direction away from said mouth of said cavity.
16.  An electrical connector as claimed in any one of claims 1 to 15 wherein said

electrical connector is a double compression connector wherein said a upper contact region
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includes a ramp rising in the longitudinal direction into said cavity from said mouth
opening from a side wall thereby presenting a ramp surface non parallel to the longitudinal
direction, said ramp terminating at said locking surface of said housing of said cavity.

18.  An electrical connector as claimed in any one of claims 1 to 17 wherein said beam
region includes two said locking regions, one provided at each parallel portion of said
substantially “U” shaped beam region of each said conductive element.

19.  An electrical connector as claimed in any one of claims 4 to 18 wherein each said
conductive element includes two restraining region, one each at said upper and lower
contact region each said restraining region captured in the in plane direction between side
facing walls of a respective slot of the housing between said upper and lower surfaces of
said housing and said cavity and through which said upper and lower contact regions
respectively extend.

20.  An array of conductive elements comprising a plurality of longitudinal conductive
elements of a double compression contact kind which each include a first contact region
and a second contact region, intermediate of which there is a beam region which locates
said first and second contact regions in a resiliently moveable disposition to each other,
said array having been formed from a single sheet of conductive material to define each
said conductive elements by out of plane folding, said plurality of conductive elements
being held in juxtaposition to each other by and frangibly disposed from a rail section of
said sheet material.

21.  An array of conductive elements as claimed in claim 20 wherein said beam of each
said conductive element is substantially “U” shaped.

22.  An array of conductive elements as claimed in claim 20 or 21 wherein said second
contact region of each said conductive element is provided at or towards a free end of
such conductive element away from said rail section.

23.  An array of conductive elements as claimed in any one of claims 20 to 22 wherein
each said conductive element includes at said beam region, a locking section comprising of
an edge or surface of said sheet material, the normal to which is not perpendicular to the
longitudinal direction of said conductive element.

24.  An array of conductive elements as claimed in claim 23 wherein said locking

section is provided at a section of said conductive element intermediate of the curved
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27.  An array of conductive elements as claimed in any on of claims 23 to 25 wherein

said locking section is a step in a longitudinal side of said conductive element.
28.  An array of conductive elements as claimed in any on of claims 23 to 27 wherein
each said conductive element includes at said beam region, a locking section comprising of
an edge or surface of said sheet material, the normal to which parallel to the longitudinal
direction of said conductive element.
29. An electrical connector comprising;

a housing having a plurality of conductive element receiving regions ,

a plurality of conductive elements, one each received in by said receiving regions,

said conductive elements being of a kind formed from an elongate sheet material
which has been bent out of plane to define at least a first contact region a second contact
region and a beam region intermediate of said first end second regions, said beam region
holding said first and second contact regions in a resiliently movable disposition relative to
each other,

said conductive element is captured with said receiving region yet allowing
movement of at least one of said first and second contact regions relative to said housing,
said capture including the inter-engagement a locking section of conductive element and
of said housing as a result of a cantilevered fixing of said conductive element to said
housing in the in plane direction and the biasing of said locking section of said conductive
element towards inter engagement thereof with said locking section of said housing as a
result of the in plane rigidity of said conductive elements,

wherein movement of the beam region, in the direction parallel to the direction of
resilient movement of said first and second contact regions towards each other said, is

unrestricted by said interlocking relationship of said locking sections.



