10 OCT 2006 1 AN ELECTRI CAL CONNECTOR FIELD OF THE | NVENTI ON The pip&sceoos
invention relates to an electrical connector and relates to an el ectrical
connector of a kind which can be used in connecting the circuits of two or
nore el ectrical devices which may for ﬁxanple present connection leads in
the formof a printed 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 connec%ﬁg Bg L C gg-on or tenporary
circuit. Accordingly, conve ﬁﬁﬁéﬁ‘ éxtﬂﬁﬂgﬁpgﬁga et ween such devices are
required. Wth electrical circuits becom ng snaller and conpact, the

el ectrical connector design is |ikew se becom ng nore conpact and hence nore
di ffi cul t IBLAQFTHE TIONc| ude a reduced lead size in light of closer

d electrigal i evi t bet t | '
connect or and daepreafbveRftl Sl WA HincdBEARTRMEE o pCleelstiBl o
connect or genndkctd? of afigh®MaR-htcan U 1H&PREQIntARpahé Sir&HRWT tR8 o2 nfifik ket fical

connector having a plurality of conductive elenments which nerely slide into
a connect @evigesiyhichfmay farrxemplecerasine cpRneciime faeds in theviermeds rringedyeidcuit t h

t he connegt or dy, .t conn r.bo i i ted into housi ng i ch
t hen secu?’gfu)‘;' ﬁgcé?%lggﬁea?@gﬁé{mc °|t vseo(flée{Y etr%}l% Hé?e hIP‘s/entléJPr 563%}8?7:3{& ar%%:ler es a

t wo- part Remptdigionkleatgan®@nmhedtor. be provi ded to securely locate the
conductive el enents. The conductive el enents thenselves are forned into a

t hree- di nensi onal shape by having being individually stanped froma sheet
mat eri al . i b | ements nmust be individually handl ed
prior to 6%§§§eﬁ§2§gﬁzF%Qf%ﬁgﬁgvﬁgﬁﬁgﬁging. The assenbly of conductive

el ements with tPhiatddocisiuitoboatdsUisy 14610 TAR 1@ yreOeftan reqlirétd Beélicwnmbidtdd 1dasi S.
US 6099356 shows an el ectrical connector having conductive el enents which
have beedeYis? FERF pefrPR AhEEPORRY eiicHit. Arprdmglis| (o8 verientsios Beso SRk er

is a 10 %lv@egg Quctfdevices are required. With electrical circuits becoming smaller and compact,

the electrical connector design is likewise becoming more compact and hence more
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

g 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



two-part housing. The use of barbs ensures that each electrical connlgg;co[rzo'hés
retained with the housing at |east in one direction. US 6231394 di scl oses
an electrical connector, also formed by folding of a sheet naterial. This
connector utilizes conductive elenments which become engaged with a housing
by using a clipping feature to clip the Zonductive el enent thereafter
preventing the conductive elenent from being renoved. The clipping feature

of each conductivegaftlRAERY. Theisk of Bk Bnsutdttharacly eladttichlcoahdctstis yethiedrel d
stationary as result of its direct engagenent wth the housing thereby

pr event i ngvitiihe hevsipgatlgast inengdirecioim noving in the X, Y and Z direction.
Accordingly such a clipping feature is required to be provided in a region
of the conductive elenment which is not displaced or required to be

di spl aced to eniur23139¢ disdostsahialetidat vemiccts, plsoVormed by faldingeofi Hklgeepode
for making the electrical conpection wth the elecgtrical conponents. WO
97/ 32275 diadeiids d8isacRIGRIOR WibiFRYT SSRIUSHYE S Whadly bgeamericprageds WiE | &

pi ece hougi 2] e I 3 i i : i ng
Bt o sheotosing PRk A chBfing Petled oS P IR AR ANREP et B pey R e
pr esent ed chnduativenlearent fromabdingresankd Chrdelgipingefeatueneitach eohduckive skenfent t ed
into a channel of the housing. This ri%@lé' secur es thgt ortion of the
conduct i vt Bt S?FIBWE% £ getigplydreld staticnaryray sy pf ftyHiregt engagement _
conduct i vegg ﬁ@%hsihg ther@hyOhévédit C{hﬁfbﬁﬁﬁﬁ@rf%mﬁ%&nmné R HeOR! @G dRoI Nt S

of the conductive element’s are béing engaged wth an el ettrical device.
Such exi stdimgticao Ateatdorgly suchizeclippmg fesmred requirdse b ipeovadeal imeaueg mntafrtbe and
it wll be reciated thai .the re c onents there.,are to a connector
assenbl y, CoMBIERLF EETEGT eV REh s fit FEPReGT S BRONE (hdecuamaetbrs e e

| hcr eases chiguchios le]lentBOBEASAr B PBExibic ABYe Fér Making HERERLRE] 28RNt age
to have a conpression connection design that enables the connector to be
assenbl ed vatidtheeleafriwal eomebnaitshout conpl i cat ed conponents, and requiring

many steps to assenbly, yet still achieve the desirable characteristics of
connectors of this kind. Accordingly it is an object of the present

invention to prpw 9E3207LHREbEdsCRdoutle HRRHERE oW IoaRe @S effabbd WA afsifgslom of
movenment to allowit to function in a single or double conpression node or
whi ch wi | Ipiest howsisg, yhergingthetdeublsutsimpressjontroanesserf il madroby éoldng dersizens 3
material. The conductive elements have folded ends which are presented in a manner to
allow each conductive element to be press fitted into a channel of the housing. This rigidly
secures that portion of the conductive element from which the ends extend. This portion of
the conductive element is rigidly fixed and cannot move when the contact points of the

conductive elements are being engaged with an electrical device.

Such existing connector con be complicated to assemble and manufacture and it
will be appreciated that the more components there are to a connector assembly, the more
time is required to assemble the connector, which increases the cost of manufacture per
item. It would hence be an advantage to have a compression connection design that
enables the connector to be assembled and manufactured without complicated components,
and requiring many steps to assembly, 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 freedom of movement to allow it to function in a single or

double compression mode or which will at least provide the public with a useful choice.



It is further object of the present invention to provide a conductivg T 2006
el ement for the assenbly of an electrical connector which is conve 0 O5T 38
handl e for assenbly purposes or which will at |east provide the public with
a useful choice. BRI EF DESCRI PTION OF THE INVENTION In a first aspect the
present invention consists in an el ectridcal connector conprising: a
connector housing including a plurality of cavities, each cavity including a
mout h  openi ng Ik fartisatlobieeoDihe padsdntiauaitiog tapebvide/a Bendaclicnglieinedi foalkhe
direction extending into said housing .and bounded by at |east an upper and
| ower wal PSSR aloans plgetrigal fapnegionwhich is conyspicab pybriidis, for asesmally Purpases

| ocat ed SUP@%%%iﬂ'Jt?’ea%ﬂﬁrgviﬂgg& iigg\;f;gl\e/‘ej%sgfulg%@e_conducti ve el enent havi ng

been formed by out o ane ndi ng l'anar sheet naterial to define at
| east (a) an upper contact region, (b) a |lower contact region, and (c) a

region wikigkSESLHEioN ob A AEdRRENTRYY o tnd cai d 8 lower contact

region to be reshlgnkiet i iAPbitioh QYRS ASinPACNeROR bolRg(R N each sai d

dsR

conductive elenent 1s retal ﬁ;écf ﬁt; saig ousing In a respective said cavity,
i ncl udi ngcbmptitiegi nt er - engagenent of a | ocking section of said beam region
with a conplenentary | qcki.ng.section of said housing, within said cavity,

sai d | ocki ng §§8P’i‘%ﬁ)r u%‘ﬁg g %H@Efﬂ%ﬁ Pvitgsy F?\Vlg’ﬂﬁ‘é@aﬂlgvﬁ I’Pﬂu‘%‘ai d

| ocki ng S%Péﬂiﬂé‘a@i surfige ob@q@h&giﬂmq{ading%%ﬁ%wynaq ARedtidnRkRAGINESAMI AR
rigidity of said conductive elenent to hereby restrict said conductive
el enent f homimgarshlenndedhby afi ldast emyppardnd ddwatiwadlcmiddwoside walks, sai d cavity.

Preferably inters: f said | ocki ion. i d i i th
the 1 ocki ng. s BeM TR aF canuOis BBmitats Sy ity Slbbpnidiv e thra sy ian: ot
sai d conduct i veacheddaBivel dlentdtit Halifp Bednidihad bHbHaFtplaie berdin@bf 8dlddacavi ty.

Preferably said conductive elenment s engaged to said housing to restrict
r ot at i onakheetrmatemahto dgifing at lgastdalanmppeecantashragions &h)d lowansansast orgiom ande i n

pl ane direcgtion, hy. said ¢ ti.ve el nt. being in.cantil ever. support

i hsai dCHAEARGOE REm R 4F S B EPBAC PGP Bl S Rk cEYEH SRR
nmovenment  ychegRisigidaippsatdhtdre sapidegidaald Doweatehtid edditigto Hea@hiiB@bout sai d
cantil evered support to a condition disengaged it fromthe |ocking region

of sai d hdellgatple wvasdsraghothey

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.



10 OCT 2006 4 Preferably each said conductive el ement is restrainedgigcamohd
pl ane novenent at a restraining region said conductive el enent away from
said | ocking section of said beam relative to and by said housing.
Preferably each said conductive el enent 45 restrained fromin plane novenent
at a restraining region of said conductive el enent thereof away fromsaid

| ocking section of said beamrelative to and by said housing, by its

| ocati on wit hi Prefesdblyt eash sgidicandntive slpmeakiseesdiamgdifrons freplannmoverdental a

direction. Preferably said restraining regi.on is y fraomsaid. l.ocking
sect i on of LRI SR {1 congiRtbietietntsha oM stk ERhs sediow ShstitiPeent ng.

Pr ef er abl yelgaedtoedidbysachuubinge el ement is restrained fromin plane novenent
relative to said housing by being restrained by said housing in the in plane

direction at atPreferably eashsaigfconduciive glsaenbisdestiainsd frasm inoplane mgieoment at a

Pr ef er abl ach said c uct i |.ement . ,S_shaped .t os{tjion said per and
| ower coryﬁsir@fm?%bqgg%&gsgi acé)élngcng’ﬁﬁg% eﬁléhgaﬁ?p?g@gy gf)%%%i“gioﬁ%\? i"Rg "M ef er abl y
sai d housisad Heam refative REdndsbyr fadTikousiig, By (toWREtGLIwthiRe sSetiof shidPREsiA@Nt act

regi on of each said conductive, el enent extendi ng through said upper surface.

Pr ef er abl wXteafimg|ip ke lopgiiidieal diregfidn of each said conductive el ement extends
through said 'ﬂ%@hb?}’gi@i:e%%r%ﬁnﬁ% oH?&‘%bz{ﬁ%oxﬁrs%ﬁgB&@ﬁé’ %??ﬁ?'gOP qihLp@Len of

each said conduciive elenent 1s-a turve m" regi on. eferably A d' beam
regi on of aahebtiemindreprodingite wesaéd moathtopesingubst antially "U' shaped.
Preferably each s i%gcf:]onﬂuc,ti ve element is restricted in novenent in the

| ongi t udi nal dibreigtabbheachsaideanductiyg elementis gestapmed fram inpplangymgverent; v .

Pr ef er abl i, o | i NgQ: t ' ' ' '%ﬁ'an? face

t her eof %?lgggnoe llédtlglrn ﬁ)%tﬂgﬁ{%lggtragﬁégﬁ)ﬁgl na(flggfrgﬁgélﬁslg 0 q@%ﬁ%‘%@\% ty and
t he nor malledsbondwfcdaid wppenamad lodier emftacdmegi@war ds sai d nouth of said cavity.
Preferably said | ockin ection. of, sajd housjing.in sai.d cayity is_ an edge or
surface pr es_eﬂjtr r3h; gqcﬁé‘PldtCBD@‘FFé‘VESE?@eBF lssst]"i‘l?eﬂé%PB?‘“?‘F]%&“{}{BEIP&rﬁﬁd B¥ffon of
sai d beamcke01.0R0 A adji€ent opposing surface of said housing.

Preferably said housing has an upper surface and a lower surface said upper contact
region of each said conductive element extending through said upper surface.

Preferably said lower contact region of each said conductive element extends through said
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.



normal to which is in a direction away fromsaid nouth of said cavitlﬁ.cT2006
Preferably said electrical connector is a double conpression connect P
wherein said a upper contact region and said a | ower contact region of each
sai d conductive elenents are each novable relative to said housing in a
direction towards each other. 10 OCT 2006 5 Preferably said cavity includes
aranp rising in the longitudinal direction into said cavity fromsaid

mout h openi ng fRreferabls saié cavatyl intlhdesebrpmpreswinitgloagitedipal siiret taeintosaid

Ilel to the |ongjtudinal direction, sai t er.minat | t said
ki ng. suRPEE Boby ALy suite i o S0 a0 bt Preh i Bk AGrpP St i r egi on

i ncl udes  tyaeaIRRihE RlEit08inhEd FRNSn, sAidGaRp WHRAingtat AR IdkRR! Akhsl of@fd | on of
said substantially "U" shaped beam regi on of each said conductive elenent.

Pr ef er abl yhowsing of sdid cadhyduct i ve el ement includes two restraining region, one
each at said rand.lower contact .region.gach said restrainin egi on
captured i neeraia B4R o et R RO pE Moy su ] Bofg ol

respect i veagh phralé] poborefuaid@baahtyds T Bashapddieam regiof of X saflddnaG@sveOf

sai d housing and said cavity and through which said upper and | ower contact

regi ons redgmeiti vely extend. In a second aspect the present invention

ons 1 ! spect the present inventior
ongi tudi nal conBRTE e D an e ST incAORPLIClePifhoB s Bl bty i on

each i ncl ugeaid ubpéraind dowéravhtace@izivh cacldsad fstainthgaegibA Chptiurdiif the in plane
i nternedi ate of which there is a beamregion which |ocates said first and
second corfligstion betyrentids facing walls qfatesppCiin sdeiiof thedrasisimgibetwientsaidamprr ot her ,

co . e Wl dleen . ot her
R R e R A R e e L L

pl ural ity whtacoredions raspeativelyesxtendbei ng hel d in juxtaposition to each other

by and frangi bly disposed froma rajl section of said sheet, materi al .
Preferably sai dNBSEFANGFASBER FNESRIFENEINERIAN CPBSIEH 18 2B AFray gP SONJUEtAYR Slemenss » Uy

shaped. P, I I; Yol i ngyeti ve
el ement i s°r°§I o&?’g’e%plg%hg’r §ﬁ§ g%/lvglrdgfsw g@?@%@%ﬁﬁ%@g gﬁ%ﬂ%bgﬁgﬂgﬁeve el ement
away fr omceeaiadt kiad whighotach mcliRleef fanstdrinjacemghnsmida seomdiumniaceregioarent

el udes o studupeamisaion, solocdan, Rection o shag. ol A0
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.

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

Preferably 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.

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.



perpendi cular to the |longitudinal direction of said conductive ele beT 2006
Preferably said | ocking section is provided at a section of said conductive
el enent internediate of the curved section of said beamregi on and one of
(a) said first contact region and (b) said second contact region.
Preferably two said | ocking sections ar & provi ded, one each at parall el
section of said beamregion. Preferably said | ocking section is an increase
in the in pl and@refedibly iid bekilg sectivahlic b step ireh &mgittdinalside dfeagi dondudstale
direction away fromsaid rail section. 10 OCT 2006 6 Preferably said

| ocking s&XMB is a step in a |ongitudinal side of said conductive

el ement. Pref ermbleyifAeithSaid coRfeied bMmeR BIRRIEs b elil besmateAl 4 16

region, a locking section conprising of an edge or surface %f sai d sheet
mat eri al , sedtonncomprising oflancddge par sirfaet of satdnshelet nupitdriadi thel notinak s ivadiiclof

sai d conductive el epent. .| till further aspect the present invention
consi sts ipﬁ”:‘;l]ﬁiaté’lth%%ﬂ?‘“@dﬁﬁéﬁ?’b&sab‘i)?f’ﬁ'ﬁl‘%tfvﬁgf,?enée%ousi ng having a
plurality of candigtd f@hel! APBAthd SE&nY iMendRHoASSs iR aP ERE@chl dbnffctgonduct i ve
el ements, one each received in by said receiving regions, said conductive
el ement s lBeinpysoe; a kind formed from an el ongate sheet material which has
been bent out of}gﬁl an%st.o def | nﬁ atf 'e‘flfzgﬁ a first contact .region a second
contact regi orf HE"E g&ﬁ]arpé'gfl ¥ Gt §PR H?Slte’éleﬁtfreg%{?"&gfr?gr‘g ’end second
regions, said heaRalifofUdndidiveieRenendd, Bnd ¢dch recRN@d £ 6P B8l d eRIvARd repfMlsONS i N
aresiliently novabl e disposition relative to each other, said conductive
el enment is captsaidegndpative slempntschesngofragking firmed yeom an clongaigsheepmetesial of at

| east one qf. ,said fi and cond ntact .regj.ons, relative to sai ousi ng,
sad capt Ol Byt hEM LS RRECRUERTANEN P QRR e reBbbiat e bnhct i ve
el enent  anéebio® hnd@behnh eetsdigitcrediateas 18hid fbt odd G8¢UNdIrex6hsE Gaill b¥am gegbn sai d
conductive element to said housing in the in plane direction and the
bi asi ng ofholdingisaid fikst apd seceond spntast regipns ip giemikigntlyenowbledispositiondelay ve mt er
engagenent IP&&EPf with said | ocking section of said housing as a result of
the in plané rigrdity of said conductive el ements,

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

of Figure 1,



wherein novenent of the beamregion, in the direction parallel to ”1‘30@1‘2006
direction of resilient novenent of said first and second contact region
towards each other said, is wunrestricted by said interlocking relati onshl p
of said | ocking sections. BRI EF DESCRI PT) ON OF THE DRAWNGS Figure 1 is a
perspective view of an electrical connector illustrating two arrays of
conductive elenents presented for contact with electrical conponents, Figure
2 is a secti ondligwiecistepasspghtiveand pat @t8wey Viivgaf partof theelsctraal eepngetor  of
t he |nter| r of .two cavities within each of which there is provided a
conducti vé gl’%ﬁ% t, Figure 3 is a close up preview of a region of Figure 2,
Figure 4 is thﬁFlﬁW 16l epérseclivedaidepast cutiaGuy @idw bBpdt PEMS RREtricdBcaihdcBAr t
cut-away view of part of the electrical connector of Figure 1, 10 OCT 2006
7 Figure ®fiFiguae berspective and part cut-away view of part of the electrical
connector of K rsR rt w of
part of the el gt:g%i[egsaﬂs c}g ?‘6"3‘1‘{“?}9 gure9%é\% ﬁ;{}[ﬂ gﬁe ele%%cgfé%égift%)ge and
part cut - af&yeure éw of part of t he el ectrlcal connector of Figure 1, Figure
9is a perspectlve and part cuyt-away view of part _of the electrijcal
connect or ﬁ‘%\!ﬁ’eeg 15 2 psrgpseaverand garfa%aafﬁy \)’F%’\?\P%Parhﬁf the eleptrisal emgetet i ve
el enent s 'F% being assenbled wth the housing, Figure 11 is a side
ray’

vi ew of the of conductive elenments illustrating that a tool nay be
used to aid in Rngm-el h8eistd @hanotiesaoh anoameiyc bl wendictive dlermaito priopabsipEng i ve
cavity, Figur S sectional view through a cavity of the electrical
connect or 3%¢ ?qf‘éﬂ ﬁ‘be M§ode of interconnecti on between a conductive

el ement and tNGBEHSI Nia o] GEAG, hdyHof doRESH BRI TR 1ob) ur @
14 is a plan V|e of a con uctlvee | ustrating an alternative region

wher e t he maynistuced veaidlie fennsardon d:iéeaph ocmctﬂletﬂvd dementtin@i apdrdpectiveeaviapl in a
ongi tudi nal Figure 12 is a sectional view through a cavity of the electrical connector
illustrating one mode of interconnection between a conductive element and the housing,

Figure 13 illustrates an alternative mode,

Figure 14 is a plan view of a conductive element illustrating an alternative region
where the conductive element can be provided to restrain its movement in a longitudinal
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.



direction inwards into the cavity, where herein the movenment in the ,¥qcr2006
direction is not restrained at the end wall 14 but nore proximte to tche
nout h opening of the cavity Figures 15-16 illustrate alternative shapes of
conductive elements which may |ocate vvi8th a housing in a substanti al
simlar node to that of the nost preferred formas shown in Figure 2.

DETAI LED DESCRI PTION OF THE | NVENTION Wth reference to Figure 1, there is
shown an el ectrical connector 1. The connector consists of a housing 2

whi ch is preferahl ni tar.y and, made of .a single piece of material.. The
materi ai | s pr arsrdegn R RERRuI R M FoaR e AT e T e hsET ng 2
provi des abROicOMNtafeOhre! OpatidsNY provided tvitten ehe Masifig 3SThe cavitRENGE prévifler m at

| east one array of conductjve elenents Eosi_ti oned adj acent each other. Wth
r ef er ence exgnginguipethnoughta sigly peface of the havsing el heyerre rofcalongiwdingt aature

er ence c5ném _ ! oFture
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Each conductive element is preferably an elongate shape, and includes an upper
and lower contact region 13, 14 between which there extends a resilient beam region 15
which is preferably of a substantially “U” shaped form. This beam region may
alternatively 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 movement of the upper and lower

contacted regions towards each other. Such

resilience is required since it provides the biasing force of the conductive element towards
an electrical device. Each conductive element is formed by bending a sheet material into
the curved form of the conductive element as shown in for example Figure 4. The sheet
material itself is firstly stamped from a sheet whereafter it is then folded/bent, to the form
as for example shown. The conductive element after having been stamped from a sheet
material, is formed into the curved shape by out of plane bending. By out of plane bending,
we refer to the bending of the precursor planar form of the conductive element in a
direction normal to the plane thereof. The conductive element still maintains a general in-

plane direction even though no longer planar. The in-plane direction with reference to
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Y direction towards the mouth 8 of the cavity. Accordingly the locking sections of the

beam and of the housing within the cavity, are not parallel to the Z-Y plane, and are indeed

transverse and preferably at 90 degrees thereto. This is as for example shown in Figure 3.

Displacement of the beam further into the cavity in the Y direction is preferably
prevented by an endwall region of the endwall 12 and/or by any other surface of the
housing able to engage with a portion of the connector in this direction. An alternative or
additional region other than the end of the beam may be used to prevent this movement,
such as for example region 18. Movement of the connector in a Z direction to limit the
displacement of the contact regions 13, 14 away from each other is preferably limited by

upper and lower wall surfaces at for example points 19.

With reference to Figure 4, there can be seen two locking sections 17 within the
cavity, to engage with two corresponding locking sections 16 of a conductive element.
Such locking sections are provided to prevent movement in the Y direction at sections of
the beam which are substantially parallel to each other. The locking section of the beam

region can then be conveniently provided by a step in the longitudinal side of the
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of the locking sections 16, 17 is maintained due to the inherent resilience of the material of

the conductive element against in-plane bending thereof. However such in-plane bending
is possible and indeed this is what is relied on during the assembly of the electrical
connector and to maintain engagement of each conductive element with the housing when
fully assembled.

With reference to Figure 5, it can be seen that the locking section 17 of the housing
has an associated ramp portion 22. This ramp portion is provided to allow that edge 23 of
the beam to slide there on, as the conductive element is inserted (preferably beam region
first) into the cavity through the mouth opening 8 in the longitudinal, (mouth-to-endwall)
direction. The ramp 22 will upon displacement of the conductive element into the cavity,
bend the beam region in direction L until such time as the locking section 16 becomes
aligned with the locking section 17. As a result of the restraint against rotation of the
conductive element about the Z-axis, when the locking sections are aligned, (provided by
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
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push agai nst the beamregion to deliver the conductive el'enent to
narrows to width of the cavity, (at least that width which is line of sight with the mouth
opening) that portion of the cavity in alignment with the mouth opening and with that
surface of the beam region projecting towards the mouth opening, is absent of such a ramp.
Hence the preferred positioning of the locking sections at regions of the beam parallel to
each other. By being absent of a ramp a greater width to the cavity is achieved through the
middle of the cavity. Thereby a tool 24 of a greater width (hence greater strength) can be

inserted into the cavity to reach and push against the beam region.

Whilst in the preferred form, it is the housing within the cavity which provides the
ramped surface 22 which is non parallel to the slots (between surfaces 21) retaining the
retaining sections of the conductive elements, as for example shown in Figure 12,
alternatively the connector 13 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
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may | oosely fit within the cavity and the restraint of
member 26 connects all conductive elements together and allows for all conductive

elements to be handled simultaneously. Each conductive element is however frangible
from the rail preferably by a line of weakness 27 provided between the rail and each
conductive element. This line of weakness 27 is frangible and by bending, separates the
rail from the conductive elements. In the array form as shown in Figure 10, all conductive
elements are spaced apart, at cavity spaced intervals thereby allowing for all conductive
elements to be simultaneously inserted into a respective cavity. Once the conductive
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



novenent nmay be between limts and not necessarily absolute. Hence t,he 1006
conductive elenent may for exanple be captured by the | ocking el enent f%
and the endwall 12 in a nmanner such that the conductive el enent can nove
withinlimts in the Y axis direction. Egch conductive el ement of the

el ectrical connector of the present invention is preferably inserted as
part of an array, substantially sinultaneously. To this extend a plurality
of conductinvestiet érvburdes alsucl varmmtidns, myrdificativesandiér additeomis avhidly fabluwitioh thé ane
folding in a.nq@ner tggfo iti8n sugh conductive el ements adj acent to each
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el ements and wherein such conductive elenents are each connected to each
other by a rail nenber 26. This rail nenber 26 connects all conductive

el enents together and allows for all conductive elenents to be handl ed

si mul t aneously. Each conductive elenment is however frangible fromthe rai
preferably by a |ine of weakness 27 provi ded between the rail and each
conductive elenent. This |ine of weakness 27 is frangi ble and by bendi ng,
separates the rail fromthe conductive elenents. In the array formas shown
in Figure 10, all conductive elenents are spaced apart, at cavity spaced
intervals thereby allowing for all conductive elenents to be sinultaneously
inserted into a respective cavity. Once the conductive elenents are
inserted, the rail 26 can be frangi bly detached. Such frangi bl e detachnent
may be by for exanple folding the rail downwardly. To reduce the inpact of
such downward folding of the rail to the conductive el enents, each
conductive el enent has been provided with a lug 28 which is for exanple
seen in Figure 6. The lug is able to be supported by an upward facing
surface 29 which during dowmward bending of the rail will support the
conductive elenent proximate to the frangi ble area 27 and thereby reduce any
distortional effects that such downward bendi ng may have on the conductive
el enents. The invention described herein is susceptible to variations,

nodi fications and/or additions other than those specifically described and
it is to be understood that the 10 OCT 2006 13 invention includes all such
vari ations, nodifications and/or additions which fall within the spirit and
scope of the above description. 10 OCT 2006 14



CLAIM5 1. An electrical connector conprising, a double conpressionygoct2006
connector housing having a square (rectangle) shape including a plurality
of cavities arranged in a rowin a length direction of the connector, each
cavity including a nmouth opening at a surface of said housing and having a
| ongi tudi nal direction extending into said housing and bounded by at | east
an upper and lower wall and two side walls, a plurality of conductive

el enents, one |ocated substantially w th each said cavity each conductive
el enent havi ng been forned by out of plane bending of a planar sheet

mat eri al t@ﬁ%ﬁgﬁne at least (a) an upper contact region, (b) a |lower contact
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in said c ectrical connector al ne in cl s 1 or
wher ei n ea\@:ith :samuplqmﬂmdm;ctopkmg 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 ¢lectrical 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



element is restrained fromin plane novenent at a restraining regi on,gihees
conductive elenent away fromsaid | ocking section of said beamrelative to
and by said housing. 5. An electrical connector as claimed in any one of
clainms 1 to 4 wherein each said 10 OCT 2006 15 conductive elenent is
restrained fromin plane novenent at a restraining region of said
conductive elenent thereof away from said | ocking section of said beam
relative to and by said housing, by itis location within a slot of said
housi ng extending in the longitudinal direction. 6. An electrlcal connect or
as cl ai medeanAucaNg clspeniol reftaineg fionpin Blaghepesmens g o resTaEineaeAPRGT S8di on i s

avay from gahghihOekhad ufe%ff h\%y Pbm s ﬂmiaﬁggech&h &% sl rb%ﬁ k@d’iw@”&f #hd bpr oxi mat e
to said nouth openl ng. . An €électrical connector as clainmed in any one of

clainms 1 twidhopking &y s éﬁémpnwmnaélewd@@d housing|cgivading ingthe esgingingbd fromin

pl ane movegrntof el ative to said housing by being restrained by said housing
inthe in plane direction at, at |east one of said upper and | ower contact
regi ons. 86. An /8 dettri¢at adnnedione clhomedas am e wdaims damy voheeeiofaid| ains 1 to 7

wher ei n ear%ls:\‘[a?rﬁril dre%i%g I1’]sda %t Ifro s?i deim‘?q ﬁsealoﬁg?g ?éjbea% 199%1 tll%'n n?o?é d upper and
| ower contac re%u 5 surtace of ousing. 9. An
eIectrlcaImOﬂnmeammﬂdamumk@mnmp |n any one of clalns 1 to 8 mhereln said

housi ng has an, u rr. surface an ower face said er act region
of each safd coMHETTYL onRaR e buRa R ARyt OhHBEGH SRR T face, “Tor
An el ect ri @atiutionEleatms laaraﬁz{ealfmdn Ipl’itnﬁhﬁvmeﬂt mwetomaﬂaiodsnhgjuyedemgont act
regi on of each ald onductive nt extengs thriﬁgg sai d surface
of said ho§gfamsd iia‘d ?’r‘séllgé’&fhlel“& F‘“cc FRAN A2t least apeyg YPRTAR O&ﬁé of clains
1 to 10 whamBkitegiahsd beam region of each said conductive elenent is a
curved beamregion. 12. An electrlcal connector, as clainmed in any, one of
claims 1 t® 11 Awheeenel samgctopamsleimedinsnysme @fehimsal i ¢ whereRtechesald enent is

subst anti aldnyctivk SRaRRG:S %Hﬂ)eé% oL CHIMEALI 10WETEMNRcARG g hGadearer
contact region are synmetric. An el ectrical connector "as cl'ainmed in any

one of cl a¢ms1mgsu®faqezofméhe¢smgeach sai d condu_ctl ve _eI ement is restricted in
movement ig theyl oughlidbRkiofhy 8GOt An'}toge SR Ginf AV iol /' whtein said housing

has an upper surface and a lower surface said upper contact region of each said conductive
clement extending through said upper surface.

10. An electrical 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. An electrical 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 and said upper contact
regiton and said lower contact region are symmetric.

13. An electrical 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 isin a



an end wall of said cavity. 14. An electrical connector as claimed hpoedtoos
one of clains 1 to 13 wherein said |ocking section of said beamregion is
an edge or surface thereof presented lateral to the |[|ongitudinal direction
of said cavity and the normal to which is in a direction towards said nouth
of said cavity. 15. An electrical connector as clainmed in any one of clains
1 to 14 wherein said |ocking section of said housing in said cavity is an
edge or surface presented parallel to ihe edge or surface of the |ocking
region of said beamregion and the normal to which is in a 10 OCT 2006 16
di recti on diretipnmrendremiseld mauthefsnid 649 cavity. 16. An electrical connector

as clai medgi N any. QR aLdonfidcfr 'Hgscl!mﬂ:eﬁ) 1r@a§1yWﬁ@5FdId?m§ i fl) B WHBREY saidGAPpACt regi on
and said a | ower contact region of each”said conductive el enents are each

nmovabl e r ebsigétvegiont 0 sai d housing in a direction towards each other. 17. An

el ect Il caly OnRe RIS co%%acﬂegfo%gedcﬂtzﬁ&e.'é[cin(aﬂ&wg)re stk B8 odet{fovhBie pligfe1 N Sai d

cavity i e ongltu I na rection into said
cavity franssahdmmgmtmmnmpenmmgmﬁcmmwdwside wal | thereby presenting a ranp
surface n aral | |tu ina GLi R d.r m nati ng
at said Iggk IS Féé “%P“E%F% %ﬁspﬁmyopesgﬁdmgg@l%éﬁhqgn%ﬂ c&; ctrica
connect or 1ﬂ(3udéh araqumsinfg 1ame lmﬁﬁudnhalcdlimtrm idto saod da?(rity\,{ﬁenmam sauithd beam regi on

i ncludes two sajid | ockin |ons one provided at e aral l e ortion of

said sub<PEHEY éﬁ’q’f} S‘dﬁwag éi PERESHINE 8@4) btgceé’é’e t’?a@g’fgi&o @‘8 4 el ement .

19. An el efikétichddaidamp @GiifatiASatGhid ldiRElg kit fa20¥f Qiehodfing b¥atiicaditt 0 18 wherein

each said conductlve el ement includes two restralnln? Feglon, one each at
W

sai d upper!8and AnglstricaboReetar of SFIEA A IRne of PImed ¢ b g sad P capt ur ed

in the in phangcdids®ss emlo@ﬁhg«@e%rbn@oq@pmm(e‘d maee@dameqa‘on@onrmmctl ve slot of
t he housi ng bet ween said upper and | ower surfaces of 'said housing and said

cavity anduhﬁmBMQHTWﬁhﬂﬁd§§mﬁmﬁ@p@fﬂﬁh§“¢@Mﬁ?“b@ﬂkﬁ@@treglons respectively
extend. 204 An gr derl&}’ncgf coﬁf? thiGL | &l%(l‘?ne aﬂ:ﬁ %FF&?{{RE 434 NOwRerbh W@ shiay Of

Iongltudlnal conducti ve enents o e conpression contact kind which
each i ncl udedugtife eﬂ@nencmnhxé@sttwpe@tr@lnmgamomomm sgid mppees end oyieon,

I nter med a%reltacgfreg\%.'ni e%g'h ga?f(eﬁréitﬁn&c@%ﬂ@ﬂnﬁ% BQhél\({ﬂip?alﬁe UREALE 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 and said upper contact region and said
lower contact region are symmetric.

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



said first and second contact regions in a resiliently noveable disggghgba%
to each other, said array having been fornmed froma single sheet o
conductive material to define each said conductive elenents by out of plane
folding, said plurality of conductive elenments being held in juxtaposition
to each other by and frangi bly disposed froma rail section of said sheet
material. 21. An array of conductive elenents as clainmed in claim20 wherein
sai d beam of each said conductive element is substantially "U' shaped and
sai d upper contact region and said |ower contact region are sypmetric. 22.
An array ofcggrrigeracs &l widshestraaterial dediopay tg which &inef g%p%‘f‘hcﬁlfr Wi ei n said

second cqm@ggingleﬁgg{bn%ﬁsﬁgmdgﬁiv@e@gleﬁtucti ve elenent is provided at or
towards a free end of such conductive elenment away fromsaid rail section.

23. An arrdy ofAncasisy @€ eanductive slepgnts apdaippdinebimi2d Wiieinied letkivg ai ns 20 to 22

wherein  eaGhn3&heviGRNH Y Gdi¥E oAl RIBRGuc RCHHASS irdrme @b oPBR LAY ON, a
| ocki ng section CQTTEI’I sing of 10 OCT 2006 17 an edge or surface of said
sheet mat excétinn of saidbasormgibn el euioé () padd first copteetyagian aid Gy sadsepend

| ongi t udi [ ion of said conductive elenment. 24. An array of

conduct i vgﬁgﬁagﬁé@% as clainmed in claim23 wherein said |ocking sectionis
provi ded &s5.a Secdriagnf ofndseivd elconots et ¢laimeé inarkamt2 3jon ¢ mirerdingwve s t he cur ved
section of said beamreqion.and one. of aj qy kSt tact region and (b)
sai d second” “},gosﬁ%][ﬁ)@f arfé’g)lvbd:?fi’ GOE CacR AL af?%@%ﬁ“c%r% ng?alm\llfe;e%le ements as cl ai med
in claim2Z®. or Aarilef eindudtive cealedts ad dakied i g ob bhHelsina2d tp2owhaed, one each

at parallel.section of sai.d beamregion. 2 n.arr of conductive el enents
as cl ai madsaidﬁo : SEHIOBAS B BFTRSE oY ?%‘pg@emgtf:’@ﬁ?‘i‘lf%‘)&?%c“l‘%ﬁ]ﬁ?ﬁ »8&ction is an
:ncr easg ilBTgitlg@inhlrﬂirlaJ:tﬁﬂ%Mﬁ?ﬂ salﬁrﬁﬁst;jedtidm:‘lducti ve el grrent, ina f

ongi t udi na irection a .fromsaid rail . sectiop. 27.. An_array. o
conduct i veétel er@h*’(“é*yéfgc%‘\gg%ﬁﬁHlef‘ﬁ“téﬁi/"]?}ﬁle%f“ Ly 8t H'EC]??S@B t‘?g‘?a ‘(Xh"é%/'gi n said
| ocki ng segidilkideSedio i€Pstépind 16RRBAihAIdidoaf sasd ad@tiveaksdegonduct i ve el ement.
28. An array of conductive elenents as clainmed in any on of clains 23 to 27
wherein edch gHl rayotdvedyclise elemprines FRigddB Snaen PAiCHIBeata EGMbereing
| ocki ng S%Eﬂo&gﬂneﬁﬁp&iv%'em%eﬁf itnglfﬂ?ﬁ:a(#gﬁd QLans wgmfsming%aioﬁ*asﬁ{mmgt&f' al,

the normal t parall e | ongi t udi"na

an edge or surface of said sheet material, the normal to which parallel to the longitudinal

direction of said conductive element.
29. A double compression electrical connector comprising;

a housing having a square (rectangle) shape and 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



e —————

direction of said conductive elenent. 29. A double conpression 6|eCHGbE?Emm
connector conprising; a housing having a square (rectangle) shape a
plurality of conductive elenent receiving regions , a plurality of
conductive el ements, one each received in by said receiving regions, said
conductive elements being of a kind forned froman el ongate sheet materi al
whi ch has been bent out of plane to define at least a first contact region
second contact region and a beamregign internediate of said first end
second regions, said beamregion holding said first and second cont act
regions i mesﬂieneswe'rremtdfyaidﬁmblhdesed@rslmo@thctt irepons givatrds\eectt @hereaidhis ot her, sai d
conductive_ el e t red th sai vi ng region yet allomnng
novenent o mumFQQ%?“h“%% H&IEd @wh?ffgﬁ%ﬁsec ﬁzg%ontact regions relative
to said housing, said capture including the inter-engagenent a | ocking
section of conductive elenent and of said housing as a result of a

cantil evered fixing of said conductive elenent to said housing in the in
pl ane direction and the biasing of said | ocking section of said conductive
el enent towards inter engagenent thereof with said | ocking section of said
housing as a result of the in plane rigidity of said conductive el enents,
wherei n novenent of the beamregion, in the direction parallel to the
direction of 10 OCT 2006 18 resilient novenent of said first and second
contact regions towards each other said, is wunrestricted by said
interlocking relationship of said | ocking sections.



