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ELECTRI CAL FEMALE CONTACT W TH | NCLI NED CONTACT ARMS 5 10 15 20 25 3C 35
Background of the Invention *~~~66* The present invention relates to socket
contacts ' be installed in a housing with a small s j en
t he cont a\é@?w’af&gonnecti on to a corresponding array of congg‘g}tdl%\glsépfélwr,\f
that are *cooooz* insertable into the socket contacts to forman electrical

connecti on. Re%ﬂf&‘ﬁxééwmm@m;ﬁcmﬁmnwdmf@Amsd by stanping
a netal sheet to provide a carrier strip carrying a plurality of socket

cpor opr i at o shape, and the formod contacts are then inserted i AMIMIMAIT

connector housing. Typically, the plurality of forned contacts on thgese
carrier strip are inserted é@lﬁﬁﬁﬁgﬂaﬁaﬁé&%ﬂ@&@e unit ("gang
insertion"), thenebyresepld fivviearaod geeadeBdtbhecareenbbycacesess. To
permt nultiple contacts to be inserted into the housir?\gé?s a single unit,

the cont acteifisaPe P& aTSFHLEM SBchR FOHEARENVLRB Raf strip by a

\C,i\,L stance \IMSEEFE'%V%?{M?WE %Lhteg\g{ogﬂ.tﬁb‘ﬂ s?if?tr:‘ g;’i‘??ggi?ﬁ atwte "FEZO”d”mﬂ”ﬂmmmﬂlmmmﬂ

| t
cent er - t 0- CEFTEESE g 8E& Yy °F GPREHFtdVer R&™MFoFRRE 8bfRtacts on B0

carrier sthngeetadle tikedidheh selckielte cennadueti v6 pbpf)afo that only a
insertion step is required when installing a row of contacts

si ngl e_ cont act

in thet onﬁgﬁc&rlﬁ&}si FPEG 4 Re-pi tch of the contacts on the carrier strip
i s greater thanRdvepgudade-afygdehetnadect are pommonliytl mapliéacaniadt
insertion steps _are requi raﬁ:%lto inggll a si.ggle row of cop_tacts. For
exanpl e, | % FEPRET & MHE o Sheest SR PN Eafr FRFTSEFi P-F&Ptwo tines the
1 3 1 ~'carrying? asnedessdrity Wt Boekeh iconeattoblahkp.i nThal ling one hal f
(e. 9., ever totcl'{:er cont act) of .the row.of  cont acii:s into the connector

housi ng. | CFhe pi tbc]harﬁ‘i‘st e fsiurﬁssﬁ‘?é‘l&nc;(}ﬁt REPS 8 Poagqual 5 the pitch of
t he fi abshetbpromectws sidpen taned witdt foafneglaclncantactarkl ahkncannot be

greater than t j t.ch of_t fini shed cantacts, Because reis a

conti nui ng J’tnrseenq’gz%)dovlvacf{rk M i anl?ﬁ%zoé:t %8#%9%%%3@9%?2?3{{ héggi tch of the
connect or pInsragnicd-y ot atisegd@britass st o wihét kat®iet sheipoatact

bl anks) i S, GO ARl 1 ASBILARG Ao e AN dagteqsggpgthe formation of
socket cont'acts using a stanping and bendi ng procedure &C8mes i ncreasingly
di fficult figrsettraorydam Gwney s winli foppasiang] greedpogedthei pers. When t he

pitch 95 trEassembly process.

To permit multiple contacts to be inserted into

the housing as a single unit, the contacts must be
spaced from each other on the carrier strip by a )
distance with is an integral multiple of the pitch of
25 the conductive pins which will mate with the contacts.
It is preferred that the center-to-center spacing
(e.g., pitch) of the formed contacts on the carrier
strip equals the pitch of the conductive pins, so that
only a single contact insertion step is required when
30 installing a row of contacts in the connector housing.
If the pitch of the contacts on the carrier strip is
greater than the pitch of the conductive pins, multiple
contact insertion steps are required to install a
single row of contacts. For example, if the pitch of

35 the contacts on the carrier strip is two times the
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15 connector beconmes | ess than or equal to the maxi mum pin di aneter @iéé§“
pi (a. g. , circuit pitch < D',~Xn) , a shortage of material occurs in
the contact blank. That is, the amount of material required to formthe
contact blank is larger than the anount of available material 20 on the
carrier strip. The material shortage problemis illustrated in Figure | A
and Figure 1B. Figure | A shows an exanple of a known socket contact 2
havi ng a shank 4 and wi pers 6 extending fromshank 4. Wpers 6 are bent
toward eachez®sshlrg; wdthsetohcapserciancsnépcinpgtallimg shewnalf Figure
| A) inserted het n_w s 6. 1t Ls,desi to haye th t | nes of
W pers 6 aﬁf@ﬁ'mxgﬁefﬁeggéﬁfeFPFkgcg% §gngggtr§Vng§)cé%€?%§€ g%#éorn1norwm
forces are thepkicadetaocohbastinpi.n 8. Figure 1B shows a 30 cross section of

socket contact al.ong_l.ine 1B- ot . Fi LA . W a_cont in 8
inserted into s%gkg‘?‘e, p&%ﬁﬁa@? %EeAélgfl’ig%Si %O’IEF%%{F% Jl%, 9%0%%%? pin 8 has
a di anefer thfe @i@4h72fcnhe fheisbelletonnatact, 2thes thewwedthl ofi dt h of
0.0127 cm,__w.per a h i.d ) 7 . cl earance
of 0. 00254 Bigr 038R bTaRe Bahndp BeTleBted DhaR (e Bl pi80H 80 POL°T
contact pinrhe didisheldetonoatast 2Befhuseenherki ng af ceptkmuingntact 2 thus
has a radi f 1 : ae_cept ac I Qs The width
of materi altg:r?elﬁggetggrta%%f é?ﬁqgggékgglagQggnggcggﬁg%gggﬁ%' s%%gtg%gghof: 1) the
cent er | i ne dfengdpeh cohnelceocupiag podt conteftsochnd thusathe2width0. 099822 cm
~ 5 2 on f it ch_wi s 1 .=_0.02794 cm) ; and
3 ) Cnboon e he&%%&f*&% Baghues hgf“-”sgﬁkb%é%lg g-grfzéé%%h‘g‘%rat A it

i s the anowite gfiundt deicaleasesdedheo farmatapnf of sepkent contattshe

i ndi vi dual (g far p t t 2 ( aflat blank
wi dt h of 0%% %r%alﬁg’li?%qt&?lfieg’egpﬁ'g?hgggfggﬁggf b%ﬁgﬁggnnect or is 0.127 cm
( for exanpinsredsdmgly Idifisécalmatfori dualsbennr cagsaoftsowdtdo22 cm, and
the centerld .Qf . per, f oL or 0 t .G a ill not be
aogptg%slﬁeé\ye;hgﬁao@ea WiBRrLOr MRfROCKE! pEPRhAGE Endl |

posi ti oned other on the centerline ontact pin 8. Wen a

mat eri &F sIRATRRREC A|CPTREISt A esige thpbe o5f eguaketoctheabaximupsPiat ed i n

Figure | A aémd Fit%urretil% 2Q there have been_a tgmgtﬁ tﬁ bring the w per
T

centerlines ihto ali grxlﬂrresntpl '(tehgt'hecé‘gﬁtuéct pﬁi fc@n heaby stretching

t he bl ankekshmttaigenlofl mathkeidilr ecicues dh aheowsnadur bhgnkhe Thapi ng
processes. Howet er, thi‘_g:I resul ts i.nlan unst%%]lg f%rm' ngBEr ocegs nd thus 25
produces mahuf act urt g i QASSREE FEWAdeE &R, T8EBeRBPy SPBERELS al so
arise in athlarpt iiyg Yargeontthen tthe amouact odfoestiidablet hanetrhialhousi ng
apertureg to_preven he w _per. edges from being the sole contact points

whi ch gr?\)gag%rpt Y pcitanri.;r #grlg'are sonme socket contacts stanped on

connect or pitch Themateriglt gharsdges pridipenoi segldustoatied daxi num pi n

di ameter tifps,pl 1L 0n e ﬂﬁterﬂ%%%h%%%uscﬁhi Qahiga /B£2 030969

nests the contact spring arms by stagge el’r positio ong 35 the
pi n. inserté ooyt sSOTHRE ranfading deora ¢ $hanks 4 and wipers 6

extending from shank 4. Wipers 6 are bent toward each

25 other so as to capture a contact pin (not shown in
Figure 1lA) inserted between wipers 6. It is desired to
have the centerlines of wipers 6 align with the
centerline of contact pin 8, so that uniform normal
forces are applied to contact pin 8. Figure 1B shows a

30 cross section of socket contact 2 along line 1B-1B of
Figure 1A, with a contact pin 8 inserted into socket
contact 2. As shown in Figure 1B, contact pin 8 has a
diameter of 0.04572c¢m , the socket contact 2 has a
material width of 0.0127cm , wipers 6 have a half-

35 width of 0.01397cm , and a clearance of 0.00254cm isg
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1~ ~—a=J ~ . -.i tL WD 99/31767 PCT/ US98/ 0753 provides a fornbd: &2

contact having one rigid contact beam and one conpliant contact beam wth
-the contact points of the beans being offset along the pin insertion axis.
The offset contact points cause unequal nornmal forces 5 to be applied to
the contact pin, which in turn results in undesirable pivoting of the
contact on the pin. To ensure that both contact beans w pe the pin and to
compensat & 1Qf; Sl (ALAAN I dY dAGAld Uy SROURKeDOY 1S
st anped Wit a conpliant wals aving a reduced cross section. The
reduced crasscasrtd .on Tife tdenteoritiast cfauwweskesuraanmacsy dwtihwg ihast he area of
the waist,  gnd further: engqdieges u | rahl e dyot i% ndag contact on
t he pin. 1% 554150 Known t0 deal wi t he material shortage probl em by
st anpi ng awich: f&r M The thiswocke mazanisct nesded itghtiormyssmkat t han connect or
pitch, cand | atd t j er rip V. fs d contacts into
an on Si tc%&ts%%cc?n%.alél’%e %g{cﬁéﬁ so%’aspl r%vﬁc{egﬁé%ﬁl%ﬁl y that the
pl eat ed cargngth S&f i fthe CurrRnPdot isdr & £ hesbkethusonttacxo | (nRated and
expensi ve hanild' gg%f%/stem is required for pleated carrier strips. Because
of the materi &09 Tge préobl Vi iNd st ¥he O RE qard MHRSE & of

connector systemns (MG!IS@V Rawey @dre) t; Mds B Wik dénd£ss than or equal 25
to the maxi mum pin di aneter ti m§8 IIBZ such as Conpact Fl ash, PCMClI A and
PPk e

PCM DE confieed'etatioR dmifithel re B coht acthe Gt @F1Me circuit

pitch.ioPriRiashtis eoePtard € B aRdSePial MSedad e drg-dai®lidd ed in U S
Pat ent Nos. 4, 678,278: 4,722, 704; 4,874,338; 30 4,909, 746; 4, 720,277; and
5, 597, 324. SERRF RGP F rRe piRt B Rk FORMATERt | W USFroviP &EOT™ 5 dual - beam

recept acl esp@ske! s66éaCion e exmpodli fEat 1 arshiGli dBete it @C137932 el ust r at ed
in Figure A A ' contact . of tgis type_incl udes acg\%ilr of resilient beans
35 configured tbSgFaSprietondtict FRe PFHCRNRT cBRE VEARESHRE 45 3 1 ~—' .t~
t_~a~ WO 99| 31)7137 cﬁprlt@%ﬁirﬁéﬁebgmraqaim S}B@%dni@eﬁﬁ%aﬁ o]pposi ée

si des a_conductive pin i rted into_the connector) and are formed to
ot oduce o EORTRERSr B co SAIMRBIEhY | 950 oRPF oo SRT SR LIRS B HIBEEA L1 on whi | e
at the same bEnehb popmedi sigckée cefuaced2cwilachot db€epdoitiamed t er m ohm ¢
contact upaon insErti on Oftf%he ‘ﬁi n.thThe cont gct force rrysttbe. sugfi ciently
low to preVBRPStRGeSEFALP T RT gP™i FeEr TEBRST BF2], OhI BT R et %ind bendi ng
of the pins durWhgrni aseateobabhshertaggennodatsngisbnehearypacet 1C in the
positionin Lndivi |, pi gl gh,t onsi st ent

el ectrical ggg%tegctgb\}/{mkgggt hgiggﬁ?a%% Q%eﬁﬁ?@%ék@%ﬁ%‘??%éﬁ%o@d, for
exanpl 20 i nhers. hegecheenNostt4mnsg, 861bring9the30iprdr coFnverlines

4,702, 545. ;. e i cqanla I ap.,be stanmped from
a flat net al?égheg%'ggﬁeggnﬁgg?o?hgi ?gﬁk\%ﬁéngg%tghn%kﬁgg }tg)r,]an or equal to
pi times tBereachinm pha bBlankedrmassdiehi én cbdudéseskienepfones the

di sadvant ages9fs bhauprhgr cakt s8apkRL p2BLREkEs . 20However, this

results in an unstable forming process and thus

25 produces manufacturing difficulties. In addition,
assembly issues also arise in attempting to ceontrol the
contact location within the housing aperture to prevent
the wiper edges from being the sole contact points
which engage the pin.

30 There are some socket contacts stamped on
connector pitch when the pitch is less than or equal to
the maximum pin diameter times pi. For example,
International Publication No. WO 9630969 nests the
contact spring arms by staggering their position along

35 the pin insertion axis. The resulting geometry

3



Summary of the Invention The present invention provides a dual - beandsbéidt 72
contact for receiving a contact pin. The socket contact can be fornmed by

- stanping a flat nmetal sheet to 25 produce a plurality of such contacts

having a small center-to-center spacing. The inventive contact can be

st anped orWOIAREET or pitch when the pitch is |ess than or e§GRUSPHOISE3 ti nes

t he maxi mum di aneter of the contact pin, while still allow ng the

centerline of t.he 30 ans {o intersect the centerl.ine of _the, tact pin.

A pref erred &t lg?lSneant)&ol?“etc%]ecocr{(;gnatcatc%afvnlcq%cfglse a oléiy cﬁglr alcr(')]'no%rg'g’m whi Eh a
shank extermdsl ohd igmiplismmn armhwce dsahn bedmiextrendohtemtt peishank. A

central refe e | S _COi i t_-w e pin.i t.i.Qn axi s and -
centrally Ioo{cg}ged kgéei vveegne%ﬂ?g %%@bae%gnéé;n%[% p[h!f 3'92%%@'08’1_5 99131767
PC f/ US98/ (ittel I e s evmre e amimie dduss uwneiisdc aedmisdarfore®g f orm mirror

i mges @f t ﬁpcf) t C ane.. . \Ahen Ly \Q%q,f di rection
nor nal tgo ftfalcg%:ée)nt _a]l p zLi{%]oe.,afel r%’%}g{)eatm%algg tvf'uhel secl\é{n% eanﬁre‘%r?tlgrssect t he

pi n 5 i nserin oimdsd xraklarianninamf ehemordiann orcahesdaet &ont act nmay

pe 1 nser ! eckadilfe AL AL A CAln GRS NN Mhd PG Gt act

receptacl e recei ving the socket contact.” Th using nay have a
plurality octompensate riemnalesvipratinedal \Biry lpqgtdcd i ttheof socket

_ g - jsnel udes th
SO SR Sl B LA i s s

ta i eret l'at contact "bl ank
def i ned0a b‘éég-l?ﬁ%n@‘% septinn . hdfhe redunged qragss @estisima®d oriented 15

coi nci dent %ﬂ)e %@A&é@sﬂgé{% &&éﬁgﬁfﬁﬁﬁg tQ tér%% Rase RlfaRge The bl ank

i ncl udes a body portion, ngitu extending fromthe body
portion andvahspardnd efuziherertowrades Widesieals aivebing &fd a first

| ongi t udi natpbeappexd enchh nehd roma first edge of 20 the shank and a second
| ongi t udi nal beam extendi ng from an opposi ng second edge of the shank, the
first and second!¥ oh¥i 2RR %‘&YPO%%a*h% der bV BEh theymaffFe®l wi t h t he shank;

bendi na o heshb el 0PBsHUEH NG) PEARAOTURAE fokibing Idtfe Wlldied 0TS an acute
angle with the pin 25 insertion axis en viewed froma direction normal to
the base plGARE2SEHRhAEh3t19helY oFEPR LR nEhaR | FRANERERR iRtitsed™E t he pin

insertion axhénaplaat eyt endngher ens vt eyeeh e al reginen nornal to the
central plane; and bendi ng t he second | ongi tudi nal beam al ong a 30 second

line which FORRECER ATHPRANQP PWFER TARCERG- i nSetrt iIMAFRBA L4ffen vi eved

froma di repkkofrawbaBks| Oprihdei bpsendt afige SLEdcddadadttieed Gigitgudi nal ,
second peam. i ntersects the ﬁ‘lﬁg insertion axis. at an_acute angl e when vi ewed

from a 4 recBi GRShO¥ nBFFEBC centPrl 35CPPRMECaEE ang expensive

handling system is required for pleated carrier strips.
Because of the material shortage problem )
illustrated above, the majority of connector systems
which have a circuit pitch which is less than or equal
25 to the maximum pin diameter times pi, such as
CompactFlash, PCMCIA and PCMIDE connectors, stamp the
receptacle contacts on twice the circuit pitch. Prior
art receptacle contacts of this type are exemplified in
U.S. Patent Nos. 4,678,278; 4,722,704; 4,874,338;
30 4,909,746; 4,720,277; and 5,597,324.
One type of receptacle socket contact is known as !
a dual-beam receptacle socket contact. One embodiment
of such a contact is illustrated in Figure 1lA. A '
contact of this type includes a pair of resilient beams

35 configured to grasp a conductive pin therebetween. The



WD 991 31767 PCTNS98I 07513 Brief Descrjption of the Drawings Figure IhT&/% 207
perspective view of a prior art socket contact. 5 Figure 1Bis a

- cross-sectional view taken along line 1B-1B of Figure 1A Figure 2 is a
perspective view of a preferred enbodi nent of the inventive tact.
Figure 3 i‘Q'Oa”gf-’a?g view of a socket contact blank 10 accordipﬁgﬁgggl?ﬁgp
present,invention. . Figure 4 is an enlarged portion of the socket contact

bl ank of Fiyuue 3rFlgurestd $ARRRE! iprls:\HeeWiefesa J20t i On of a socket
contact formed in the conventional manner. 15 Figure 6 is an el evati onal
view of a PRI 2iSodRELIESM AT Ghife FOREEG @ ng G BFE present
applicati onso it priciiud @ GHd=H1al £ ot W s faRk j@intrarnaldw @ cenbodi ment

of the inventive socket contact. 20 Figures 8a and 8b gre cross-sectional
views of pralgrovaidsth@iR ASERSHiy Weadtuds 0% G 60N a |
Cross- sect i nal: MirRW tofe 3 RRBNAT ebrithanK rdd &irnd JrRatiezée Figure 9 is a
sectional view of a connector 25 receptacl e _containing the socket contact

of Fi gur es ZY%fd PREUSHUMPOT0 {RSeF FQh iTn b PdR -of TR GANEACST recept acl e
cont ai ni ng tdwraldeynald e Fackeinontiast «f priedent Gndddikalakl ed
Description of the Invention Figure 2 illustrates preferred enbodi nent of
a dual bean Bt K& Zomite £ OFF Sac IR RF a8 The 35% ng &t iths. The
contact 10 psnd QUG nHedflicly whide padddimbda®ing Ronedhiant adkesuch

n in fl 1 ~."; e~~2 | 767 P 751
co taCtl% ! j.rgjl :heatpositioning o ;.rl_dii/\\g.dguga{l?’ pi%s, _%—II;/'CU 9:i.§g/h0 e?uo%gh

to ensure consistent electrical contact with the pin.
Dual beam sockets are disclosed, for example, in U.S.
Patent Nos. 4,140,361; 4,591,230; 4,607,907; and
4,702,545,

15 What is needed is a socket contact which can be
stamped from a flat metal sheet on connector pitch when
pitch is less than or equal to pi times the maximum pin
diameter, and which reduces or overcomes the
disadvantages of the prior art socket contacts.

20

Summary of the Invention

The present invention provides a dual-beam
socket contact for receiving a contact pin. The socket
contact can be formed by stamping a flat metal sheet to

25 produce a plurality of such contacts having a small
center-to-center spacing. The inventive contact can be
stamped on connector pitch when the pitch is less than
or equal to pi times the maximum diameter of the
contact pin, while still allowing the centerline of the

30 Dbeams to intersect the centerline of the contact pin.

A preferred embodiment of the contact includes a
body portion from which a shank extends. A first beam
and a second beam extend from the shank. A central
reference plane is coincident with the pin insertion

35 axis and centrally located between the first beam and



f\ ;0N
metal bl ank and then bend=ng portions of the contact blank to formt?he] YW
final contact structure as illustrated in Figure 2. The socket contact 10
.is adapted for receiving a 5 contact pin (not shown in Figure 2) along a
pin insertion axis 14. Pin insertion axis 14 coincides with the centerline
of the contwesvepiremr Socket contact 10 includes a body porti orc20s98207513ank
22, a first beam 24, and a second beam 26. Body portion 20, at the rear 10
end of the socket contact.l0, is an enlarged portion by which the contact
10 wi || be SBeuseFpnHebgamn am@céptréﬂ éngf sgcepAnbeans mavisFerm (not
shown) . Such; ‘»‘-QBQE%QPeEOB%' RGN HRCCRERGKE cAke cbypLL @l LyagRde Of a
thernopl astic materi a are described in greater 15 detail bel ow -
Pref er abl y, Wh68y VHEWEROATRD s Yrantdes Wﬁ‘agaﬁﬁstés £8RTBAYagi ng t he '
receptacl e yabhg ard thepghy, 333 SHNG LA BLBRl 1ARPEecONEREIHIO W thin
the receptacle. As shown in Figure 3, socket contact 10 is starrped 20 from
a flat taP-’lﬁleéfﬁROf‘Aaﬁﬂlﬁr ari ey FCUSGc @I 6ont act bl anks 30 are connect ed
by a carrier strirpe3t)wiceh cgar rgo%scetth%os&%%t magnbacangéaezé 304 hrough
the _ subsequent bendi ng and shapi n% steps which " formthe finished contact

t

10. On the &&r PLEFTFEF CPF?@%«e ops IDgn NAVE NG| &nRSNEBCHr e separated by

a distance 3gcebiakiles f%@%'edéldﬂ% RiHeC R Rkelth@on@BaBect Ofhe! N this manner,
it is possible to gang-insert finished socket contacts 10 into contact

recept acl es HPNSANGoARYCc FEVenSud iy aliftverti fOBrEFSnFeFRBERABF efOStrip i s

renoved; 80 &r&@lmggsgclﬁ,thgqqttgctﬁ FtkdirspenedcrSocket contact bl ank 30
defines a base pl.ane and includes the_above-nenti oned body portion 20,

shank 22, first Bedf22%GRf SSETHEDELR fé-eclﬁlrﬂ-ﬁalbéaf’r?‘% gAat&etond beam

26 form mrrigcliudegeshel seagls Aiihercalauy a 31ageebhahcp! BDEnR3 which
ext ends bet ween thi’ first and 8 %_ ~~r t~' P 991 31767 PCTNS98/ 07513
second bean®¥ 43t SRYTRAC ¢ at”‘rln‘edrféé'é‘eﬁl BnE288&f P8BS Ehe cont act

bl ank 30. Fifrustchleeama% aaRErmReINt dRaenie elche belivdeea free distal end
34 and proxi.mal, ?é'ﬁv\h ich iss cantilevered tq shank_22. It 5 will be
not ed that ﬁpl&c"tdgnf or M 1Ty i FSHHER &dikefPCoRPERE116° FPPst beam 24
and second hesa 24 advee irrnmar}:ﬂllalred inldigraeenta Woldy pbankor?, aand the cont act
poi nts 38 of, firs second bea 26 are ;pgced fromsha %k 22 by a

di stance 40.°FFf f@%ﬁﬁaﬁ‘e Sf(?nf n?’%%eé'bdl@c?n &r PRST6Pp®A%i ng and
shapi ng st efs: ipmradrlfedr rmd.gnéneg-rteamlqb @I;ﬁmgemsmhbnnaaﬁ.sa andtact bl ank

30, showi ng 4 | ntact bear | | ustrate Figure 4. In a
convent i onalgsmo%kée}'t ncélqt cltr)a'tﬁje H con J‘tn% sérs?ﬁ‘aﬁeé ngbgﬁa ‘ggfl rst beam
24 al ong0l i rned Zhamki Iaexdseccaaztdm:arﬁtml(umimeaﬂom)am sxtentiiapofgom | i ke
line on the Qppy ose, Ige(qunéhaed %ag‘g(t?ho S nt}Jn %P%f‘g@?%g %hESt beam 24

and second beam general l'y perpen cdl a ase pl ane of
contact 20 mm@dorﬁw%{dlb@mm&mélﬂmclltﬁéale-@mnppitcuﬁ-t? al so

under go addidd HalarShanidies s SEeNeidL R0 g1 8 agped

surface 43 for engaging a contact pint ere et ween can een from
Figure 5, bdrdistg lil’lf%thbeFé’mQBlfn@ aamda@et@m!ngd@awm é;Ih@ng’lhl ne 42 in the

convent pgnal ; JANAGTP! BGES Mﬁ) %&&@fﬁ iMfecdf g egﬁgggi' 8o44. Figure

5 illustrates the material rtage” pro escri ve In the
Background s€tt ikaFeamiang t Harch | that rfét%dlqwllxi‘-g\}rnéllg)lrM| bBabccurs when

the 30 connegiQdrdiddd dife 955 {48 OfoPOUals L e JRtieMimgRin di amet er

times pi. The material _shortage results in the beam contact EOI nts 38
failing to AMYh WHared Herom B et ek mem®l \Wrerkhsesencsatdact point 38

does not al igiareé t lardd KM B | O1fe 4P Mnd ONYRAc R iMaAB beate a8bagt ki cal 9 t
30 second line which forms an acute angle with the pin
insertion axis when viewed from a direction normal to
the base plane, such that the longitudinal second beam
intersects the pin insertion axis at an acute angle
when viewed from a direction normal to the central

35 plane.
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~~,e .~ WD 99131767 PCT/ US98/ 07513 connecti on between socket cont act3 ﬂoh‘ééda ¢

pin 48 is less reliable for several reasons. Wien_first beam 24 and second

. beam 26 are not positioned absolutely opposite f each other or. the pin

centerline, the beans exert non 5 uniformnormal forces on the Bi n _whi ch

may danmageVPH&3HSh and which al so encourage undesirabl e confGQEVST AL on.

Addi tionally, when the beam contact point does not align with the pin

centerline, only the edge of the beamtends to contact the pin. This is 10

undesi rabl e because, as.the contact ages, corrosion tends to devel op and

reduce the effective conBagefabPescoiveliertef chiie duyrgwigtgs Wien only t he edge
of the beamis i tagt ;wi th_th i vEhe LI L] ACj.area is nuch
smal l er) and thgqg&g%t éa l\(%ﬁo%r 8%?%%9%%\5’% ﬁﬁgctéfﬁ Itgﬁc")f{g_;'conrntglcti on

per f or manceockes shoregt.period of time. This problemis exacerbated by the

t endency of such; roskonta i.okkia - S m In the
inventi%//e cont aétl%glé:sec%abgé %elrcg%’%g %??g%oéggmgg%si %%%r%\{ﬁa ong a divergent
| i ne 50 whildmef dBrEB2@fafigueelangl e with pin insertion axis 14 when

viewed froma dig; i.0 r t. . hase: pl.a L 160 cont act bl ank
L g‘% %abe'gf’ig%glgg géﬁ%sggrégi% es féiar/st beam 24

30). Bending first beam 22 along Ti
upwar d f r olemdesigente off thigarkvertiyecfapketf FPRE2GRam 24 to engage mati ng

25 contact pin 4§.3lQNg 4RE PLAaaePL 8| bR 480kt COM £t APRABE NG second
beam 26 is bent along a simlar divergent |ine on the opposite half of the
cont act0 bl &€ FHInGs Uesihes gE@seATF-UPBTEONt he divergent bend |ine 50
nmoves the contagt RNt 38 @h ‘éﬂ@a&‘?é&t pebdidf secend dears: 24, 26 into
engagenent with the centerline 46 of the mating pin 48, and causes first
and second WS 2B1apk f FaOWran3acute angle with pin centerline 46. The
bendi ng al ong dipsgngents liher@1lehdsiBaEN {$elngr dgsh@ie in cONtACt S which
can be stanped on socket 35 pi tch whil e keeping the beam contact point 38
10 1 ~' rsegker. congg g/ SPFREE PETIEBSOSPOYSESIeBRACTHRPRI Wi th t he pin

centerfgne 46. FiguudvventisORn tNésa@iBhaAYSvieRO¥el a SPEKkELo b aLt geonetry
to overcone the material shortage prohl em encountered by other socket
contacts, ARSTEHhETHRATCIHETEY AFSPEIEBSst8 £RENPEES®Ybial to the maxi mum
pi n di amet edpgliigei@n. | n addition to overcom ng the material shortage
probl em of prior .socket7 cont actia? t he bendi ng of first.beam 24 al ong
divergent |ine S04 t 1o FEhEHRY35FC88L0Rd%HeqM 38 &t bREPAEYT r espondi ng
line) provisgsodiinerithesf sirgniifivemtti vadeacketaegagate.the inventive socket
cont ac% As can bhe seen jn Ficg?res 2 and 4, when be’ilm 24 is_pent along line
50, rafRer than DiHEFe2, 53 RET SR A& £6°58-5F60E 8RR W RS Phinnel - shaped

| ead-in forpypior 48t Hiedkretel fidmmed fleaadries .eases the entry of 15 pin 48
into socket contact 10 and helps prevent .stu bivn% of ¢pin_48-0n t%e end of
contact 10. A furihers advakit age of the cantea dont'alt BeRh f‘.% £R%wn in
Figure 6. Aot exk icbenimoVviakesirze Wi der target area for contact pin 48

t han woul d a be ' 0.1 0 t.0_al [ | with the axis of
pin 48. As shomaﬁnilw&ur%'esés Jae{:éz}%tqlea& B’g'gn“%g%rfegeggéggl:?é?get area of width
52 for 2pi n Z8sentad ke tden saireiredie isodketweoatakicgrédFigupesakl el with the
axis 46 of pih 48, would only present a target area of width 54. The 25

canted beamof the present invention is therefor nore
Figure 10 is a sectional view of a connector

receptacle containing the alternative socket contact of
Figure 7.

30

Detailed Description of the Invention

Figure 2 illustrates a preferred embodiment of a
dual beam socket contact 10 according to the present
invention. The contact 10 is formed by stamping a

35 pattern for a plurality of such contacts in a flat
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tol erant of pin-to-socket m salignnment than conventional socket cont’a]:trL 1"

havi ng identically sized contact beans. Alternatively, a narrower canted

. contact beam can present the sane target area as a 30 wi der beamwhich is

aligned with the pin axis. An alternative enbodi nent of the socket contact

is shown iwd9ogated 7. I n the socket contact 10" of Figure 7pCcrassosetsibeans

24, 26 have been bent in the conventional manner (as illustrated in Figure
5), and a 35 transverse bend 60 has_been made in shank 22 such that 11 1
~ o, ~ ~L' et JUak P CHRISIBTIASIER RIFE 1pHSs of4 thR CRBTBEAM di ver ges at

an acute angl &, run ¢ b, base lane defdsed Meddieortisact bl ank. In this

manner, the axis 44 of the beamis caused to intersect the centerline 46 of
pin 48 (whehlWEVRRF9F ok & WS ection normal to central plane 33) and

thereby provide e sadRebensidde av desdddpdbaoe Hfekeithagpref erred
enbodinment. I~ is preferred that shank 22 of socket contact 10, 10' have a

stiffening FeRkafe B cPedRVP X HB IO 2df aphgk 2218 ong

its, |, ongitydiaadi S Sxidi DUr e i8-8 Sodierptdgal [ iddinstitake a cross
secti onal vi ew of shank 22 and contact pin 48 when the_contact is

posi tioned YAtR ERMESRBRT e Rthadthe RPN @ FaRiftes S95KREeFOPA<A8 and

shank 22 argonpic 5iew 4 obodp didd i 7@t i0shak ijGnlanglE@QtW’e%ﬁ known to
be used in Erior art conta ts are shown jn Fiqgures 8a and 8b. can be

seen, shank¢%2 3%F F? gRFeV8P " i SUPOR R 1347 -a ah lrle&§e 68

ext elndllmg ?éﬂﬂgof hehé og@tkwlcfra{%m S1of :Sdf‘lalrf( é&ﬂdﬂdﬁ&boﬁkﬁ@gd?ayl nt ofthe
20 plane of the ures cessfu e es the ability o
shank 22 to"RHeR %n’ijo’l)“f%c‘r ﬁ%l ]ﬁld]i#%\ W uth%lr-é;dl?c@s sever al

di sadvant ageecascael é. oSpchtcBmw&&qr mmhgmgﬁ&rtmtﬂﬂcﬁmt hatsucgcept acl e 70

whi ch receives the contact 25 de | arge enough to.acconmpdate ridge 68
on shank 22S°ABEEHRheRPBP 7Y t 2K b%%%?\%rsa ]?ﬁalaf%? %ﬁfé:%gll “{;IE Kfess bet ween

adj acent reaephaﬁrheplbeﬁbaasamiaa:spm recet &y dés rigsed Bhi grigatetr n | eads to
reduced str he copnegtor. housin 72 and ater 30 iculty in
nol di ngl$ 8 %c]?%#o?bus hg .Dﬁf’ is‘%m%ﬁe? e?”ro%l lfolpgqtv&(aﬁé%uce t he

si ze of recepthcbarﬁ@ 28 &ord éedgaeixyg pehen tecpreacle wai]llst him:kness and

easi er conpopent, No ng, r a t.he present 35
i nvention i ggpr e?%rég!ﬁ g"m eéé ]g\né{l%é/iorﬁ é‘%( Cgé“%aaw ng f’fth ~';

Z~~~ WO 9913&66?e€ébt&598/ 07513 a curved cross-section V\:hl ch foI |l ows th
contour of pin 4 | ust in F 8 Vs ection of
shank 22 shown |§SF|§§'8!F’% § {Fg%uggsglt hégy%&[ %on“%]&sﬁlglkesgfcc{%sﬁdzx al ong
its | onptudirpal a5féapsmem1llelar@kt h& Bhweahm of | owikRF rase@cicl e 70 to
be reduced bﬂaﬁkéesoTQ‘i‘-e' éELﬁ‘écPQ@%gzt 'éafif@'é/t?f‘;?rbi"’fm&?”pa” ng

Flgure 8c to Figures 8a and 8b, where t e size of each receptacle 70 is
i dentical | gasaéRsofbhFi gepbst%mséactrhlél%@ﬁ% az? tRrauguréi®c having the

subsequent bending and shaping steps which form the

finished contact 10. On the carrier strip, the socket
25 contact blanks 30 are separated by a distance 32 which
is equal to the pitch of the connector. 1In this
manner, it 1is possible to gang-insert finished socket
contacts 10 into contact receptacles in a connector
housing. After insertion, the carrier strip is removed
30 from the socket contacts and disposed.
Socket contact blank 30 defines a base plane and
includes the above-mentioned body portion 20, shank 22,
first beam 24 and second beam 26. First beam 24 and
second beam 26 form mirror images of each other about a

35 central plane 33 which extends between the first and
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10 shank with a curved cross section is capable of fitting within the
receptacle 70, while the contacts of Figures 8a and 8b do not fit within
-the confines of receptacle 70. Referring to Figures 9 and 10, there is

shown a 15 portion of a receptacle 70 which contains a socke 10
accordi ng tOPH¥fhvention. Figure 9 shows the receptacle mn%ﬂﬁﬁggﬁﬁ%w
preferred socket contact of Figures 2 and 5, while Figure 10 shows the
al ternative .enhai glﬁgghsot-th§4sgﬁhe sCARLAGH B Ehguggs% IQE 20 receptacle
70 is formed in a housing-~72 adapted to prOV| | ura ? receptacles
70 and to tHbﬁebydhbwdt@ephenaapﬁybéﬁnboﬁpact§lI§t beamnPﬁ Bédunderstood
that housi n%el%nanshaﬁeésa eBLHr ahichyaf Xita agkes) 78nuhbghaggeaspaced
apart in a direction perpendicular to 25 | ane of ures 9 and 10. It
will be fur@ﬁ@%l@ﬁéeﬁ§ﬁoéé Whé?ﬁheésFﬁgtléeﬁﬁyeﬂncpuééa | 88pl elfecept acl es
70 in the plane ef Hoguketrd-apdill) «8l kBonghoomhy 2isidbe cegpatacl e 70
is showmn. Housing 72 includes a pin contact récelving opening 74 at one 30
end of receﬁ¥ﬁ6@§t7éo FéLFES beamaét 2Dd sern3er Peami AfoaF&céPtacle 70 in

the directi g Qfi@nr legxém(agppﬁbﬁ'the sBhRki B9er bhen cdier eshtapc14) and is
retained in receptacle several features. First, recept acle 70

i ncl udes a rmeéaaPéaF?SsFoPePébéﬁvPﬁé $5CEBA: BeA™186 A¥Scontact 10 s

inserted i nt)pdceeeRlran enkdk 20! by~a dist@nce kol~ 16, ssbankné2 of contact
10 slides info recessed area_78. Back edge 80 of shank 22 then abuts lip 82

of reced8ed Hrdghes So3taStpldvert é&rﬂreémc’rfmﬁeﬁﬁhé‘ﬁt apg BBEPRP4cl e 70.

Bar bs 28 al sgz;éysowsd@e&fro&h@dm ng force 5 by engagl ng the softer materi al
of housing 72. Rec[egpt acle 70_is preferably provided with % am constrai nt
sieg%,

84. Beam const r afBIEAHYY SOLAEESSe @R Ofe Ge FERERETT Plvent shank

22 from bendingviGidt oflyald FiRle dohcRicesRlam49 tzStilbliskgaceandi tion to
10 cont act p| n 48. Beamcpnstraint 84 alsq mnimzes vibration of the

contact duriify,F B SlanpliE qulCFYERTLONR FoTE S SpEPRERGRs Witch are
performd wddhddee fnmlﬁi@t&wwﬂmgl friffze eamacl wilbhat @inexcessively,

t he cont act y c¢r.ack or amag n 15 sone other manner. Beam

const rai nt 8‘11}? 1@@ c?ﬁ%%??&&%% orfl“}?t szioﬁﬁ’l)e S %’&n&if PRI4E  or

alternati vellyllee Reiara mnsrﬂ-realdptpo&ﬁiummabﬁ erSItﬁ'leOmﬂdn(kn 3@ach Isi de of an

i nserted cont,act éPI ne48 h:o gﬁe4 pre ent i nt| OIB h%sf bee descrl bed

20 with refetahcd T EHrefe™ rsed%ﬁ% nents 5 SR e &d H?tml?e art will

recogni ze tt‘@&nemzdh]fy Qe rpeETsiianad. zad tte:r aihmrbasmpMeemm apectact 14 ~

~~n2 1 .3 .~ 3 WO 99 IS, cl al ne 31 A--~
.20 7 bl n = IlE'f Oz: and s[ecoan L B¢ e[aénc,[Z(gp;Es;%%%/aqa

el ectrical soc cont act rc nnect| on y Insertion of
the cor _t acta.,bsm urrdergmeacsincﬁce:tnaﬂorshaautngal @&y g nn Fs@urieo? .axi s, the

socket 5 cont dé;ﬁ{ﬁg él%e%(efden Jt430 ozaé‘é{/s%mﬁoggicto% beam and

a second Ionglt beam romt e bo ion; -and a central
pl ane coi ncipemtchgndpatwegsin i nsertl on axis 10 and centrally

| ocat . ed~bet ween ghe. {1 nsd @e‘%[“é% the sacand ll}é@ﬁﬂ]’ reid gdign
| ongi tudi nal first beam and the Ehleg ek nd"’fﬂr@
25 24 and second beam 26 along line 42 in the conventional

manner places the beam contact point 38 along axis 44.
Figure 5 illustrates the “material shortage” problem
(described above in the Background section and further
illustrated in Figure 1B) which occurs when the

30 connector pitch is less than or equal to the maximum
pin diameter times pi. The material shortage results
in the beam contact points 38 failing to align with the
pin centerline 46.

When beam contact point 38 does not align with

35 centerline 46 of contact pin 48, the electrical
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| ongi tudi nal second beamintersect the pin insertion axis at an acut'e ang! e
when viewed from 15 a direction normal to the central plane. 2. The socket
-contact of claim1, wherein the first beam and the second beam formmrror

i mges of each other about the central plane. 2C 3. The el ectrical socket
contact of wad 3vér, wherein the body portion includes el energcrAisss/ossacuri ng
the socket contact in a contact housing. 25 4. The electrical socket
contact of claim1, further conprising a shank extending fromthe body
portion, t IROTSIE&HE 9 Degwgere|s ogisegn FOmEaftt /Ot Radp PAD] %§e|ﬂ-§| 8/Saxi s,

wherei r _ t heifiidiale |fR0iddidizal Reawnand yWiersecerd bLaag blddhﬂa beam are
cantilevered fromthe 30 shank. 5. The socket contact of cl ai m 4, wherein -

the shank BESORI RSN L& ETEnAOts POFS LinEs abFrdire Lo OrPeFdS8sect | onal

contour of dh@ GIMHACloPithe FinlZentdrline, tHe peahd VWR29! 84467
PCTNS98/ 07513 6. The socket contact of claim5, wherein the crosssectional

shape of t FEIGREK RS HEr oa® &nc thie Rigy which pay deRage tke~ contact of

claimil, whanreiahd Mhifdd 1 e ancngagee wRieandataamcbarara f unnel - shaped
| ead-in por~ion for receiving the contact pin. 8 An electrical connector

conpr i si ng:X I & Fous A IFARTG 1 - ca’hetnaﬁther fe8F SOPEACLn@OANEocket cont act
for rece: Vl)dtgaﬁsa :mnta@qtg-plwl@i Qe @3151' It et 1tine) i%hg& \ﬁ/hblhleagbhe ;:ont act
receptacl e n Vi ng 0 t|on |nc u Ing elenents for
securing tfﬂaft fg‘es%’&?é”t ‘&5’2}%&‘3 |°|‘?nttl?é:yth(’f§‘ﬁ Pr-§t 2Fongi t udi nal beam
and a seconthdewigiduid rl:&lcél&'ﬁ’fl @st m@ ragarfdaam targ%sboébrmrshbﬁn and a
central pl ane oi nC| nt W t rtio .20 and centrally | ocated
bet ween t he 145t B%’rfm té1"r? FRBRGHgPERRi nal first

beam and t hef Iajmg:ttmcbamalcc&mxwi be«mﬁn Riredn s etie téageplori ithgebehfin axi s at

an acute angl e when viewed 25 from.a directian.n to the central plane.
9. The el ec’?srré’m CoRfffee tbr™ ?‘bf”bel 48 R T qh&‘*ﬁtra&t BE&M &fd t he
second beamddir mma ey, iarRDehefeveatiuall hkerrmiyditn tthescampaaltspl ane. 30

15 the connection performance in a shorter period of time.
This problem is exacerbated by the tendency of such
corrosion to initiate at the edges of the beam.

In the inventive contact described herein, first
beam 24 is bent along a divergent line 50 which forms

20 an acute angle with pin insertion axis 14 when viewed
from a direction normal to the base plane (defined by
contact blank 30). Bending first beam 22 along line 50
cants or angles first beam 24 upward from the plane of
shank 22 to enable first beam 24 to engage mating

25 contact pin 48 along the pin centerline 46. Of course,
opposing second beam 26 is bent along a similar
divergent line on the opposite half of the contact
blank 30. As best seen in Figure 6, the divergent bend
line 50 moves the contact point 38 of the first and

30 second beams 24, 26 into engagement with the centerline
46 of the mating pin 48, and causes first and second
beams 22, 24 to form an acute angle with pin centerline
46. The bending along divergent line 50 thus permits
the design of contacts which can be stamped on socket

35 pitch while keeping the beam contact point 38

10
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10. The electrical connector of claim8, wherein the contact receptacle '
I ncl udes a beamrestraint for limting novenent of the socket contact

-within the ' receptacle. 35 is 1";; ,~ t~~~ WD 99131767 PCT/ US98/ 07513

11. The electrical connector of claim8, further conprising a shank

ext endi ng WPAMBEE body portion of the socket contact, the FRAMSP/PTSI3

parallel alignment with the pin insertion axis, wherein the first 5

| ongi t udi nal beam and t he sel’(l:ond. | ongi t udj nal am are cantil.evered from

the shank 1% SrectTFRaFIT IR T T oF - tF%i th 11 rETHE shank has a

Cross-sect i ahepeyshi choeonf ssdlet 0condde €roseneaast itenal contour. . o. f

t he cont act. electrical _connectar. of claim212, wherein the
Bk Sy

%[n. 13.. The ¢ AL

cr oss- sect | O “¥hape o " hEr th WEERIT DRECRHED (TN EFC. 15 14. The
el ectrical sthdeciocket cdmiarBs, witeri thé heonméstobhaeamand s Ressecond beam
forma unn@lé-sha ed Ie?d-i n )IQortion for_receivi n%lz I‘l}e@:e%nt act pin. 20 15.
The el eCtricat® cBnndTrdr of PR s ™ hrPhRr X8I siHg = a Ppiural ity of

sai d contact receptadfiesiom tdeohersomingavde angterridl tshaxftagm d socket
contacts within the 25 plurality of ntact receptacl.es, e;AJret hod of
form ng an %T%%Jf?rflc% %g%‘ﬁéts%%%?%c?gﬁgg?cgﬁhng% P%%%% O(]:f'gnftlggt" pi n by

i nsertion abeathe2¢oalany @ivergéntt hinsobletandntzetbexidimyg a@fHin 30

i nsertion axi t hod rising .St } s flat contact
bl ank) the %‘Lr‘%?n‘égﬁ o 5‘§|%§§H§e%i%$ﬁ5é§1§g§§§z‘? Ig:{rl%E)a GESE havi ng a
centrallOpl aveheri shgrilftoanti dédvantagehetpi bhe nsevenwivendakatd normal to

%993?2%2'798&%&@? cgatagh 82 BLaRkihnpiydiog 2 Lnd 4, (fher veam -+ L'~
24 is bent along line 50, rather than line 42, the
contact 10 is provided with a funnel-shaped lead-in for
pin 48. The funnel-shaped lead-in eases the entry of

15 pin 48 into socket contact 10 and helps prevent
stubbing of pin 48 on the end of contact 10.

A further advantage of the canted contact beam is
shown in Figure 6. A canted beam provides a wider
target area for contact pin 48 than would a beam which

20 is formed to align in parallel with the axis of pin 48.
As shown in Figure €, a canted beam presents a target
area 0of width 52 for pin 48, while the same beamu if it
were aligned in parallel with the axis 46 of pin 48,
would only present a target area of width 54. The

25 canted beam of the present invention is therefor more
tolerant of pin-to-socket misalignment than
conventional socket contacts having identically sized
contact beams. Alternatively, a narrower canted
contact beam can present the same target area as a

30 wider beam which is aligned with the pin axis.

An alternative embodiment of the socket contact is
shown in Figure 7. In the socket contact 10‘' of Figure
7, contact beams 24, 26 have been bent in the
conventional manner (as illustrated in Figure 5), and a

35 transverse bend 60 has been made in shank 22 such that

11



Pcr/us9s/a7s13 a body portion; a |ongitudinal shank extending from tdhé R‘b'caéiy i
portion, the shank in parallel alignment with a pin insertion axis; and 5 a
. first longitudinal beamextending froma first edge of the shank and a
second | ongi tudi nal beam extendi ng from an opposi ng second edge of the
shank, thewao$%3176Ind second | ongi tudi nal beanms in parallel HATHAEMBMTSIN th
10 the shank; bending the first |ongitudinal beamalong a first |ine which
forms an acute angle with the Bln insertion axis when viewed froma

p

direction noPRaP*t® fheChasRepPEAR, ASVRFIRPAT t3e FVHS (ARAIAILF™ st beam

35 i ntersectget Fesal ﬁlﬁhﬂéeﬁéfﬂfiearbﬁ %eacgbrz@d&d@ b’?tlrlﬂ-%]}@ when aénlwved frgm aI
irection normal to fhe centr ne,. an endl e secon ongl t udl na
& 0B RS R Chias

beam al ong B2BBEONdSPENEFWAI £ St Wit RHE S 20

i Rsert |honI axh_a u/ggaelyu_gn@dzlgrgm plﬂl uectm@éh Nei eped t frdrhea base pl ane, such
that the |ongitudinal seco eamlnt cts insertion axis at an
acute amyl e g”&ﬁt\‘/PE\Aﬁar‘F‘?gnFa SFPEET‘ n%{]) t%$h@%’é‘?ﬁ¥ al plane. 25
17. The net bgdvalieckhensdfe Buﬁebetsmgladsdmgnbm sthepe of obettsk ng t he body
portion to forma right angle with the shank. 30 18. The nethod of claim
16, further PFﬁ?FuaFﬂ e‘t“ﬁ%“%’?’@’ﬁ“of shapi ng a ranped portion on the first and
second , beans ta:ccaptgrefareedt ahatpshahheZEb@fvmmketl&:onﬂact ., ~ WO
99/ 31767 ch/ Usggl 0;5 L3 19 g? d of _cl %/nere the first beam
and the sec P8Pt Ft eflﬁﬁﬁe e%f’u’é%c b‘f%e#e ot eex’“ce‘%tral

pl ane. B0 ZOQFTlshar:kt Redadbngl acm lengiunﬁimallmi_s_ldl Midireest&p-&f shapi ng
the shank tq 0s ctional tour of.,the contact pin. 19
A AR ASh, ATEPRSRTARSALY AL TARSRFARE . A ROORE et KT ATTORAE behknat [ di | H [

\fg K} xsni d sBdnkaP@akad contact pin 48 when the contact is

Teaul call calPearaanesy kokr BERALERbERLRALEER ERe Oty o EeR N Lo e e ol ca
] ca] ca] ca] ca;]e(ta]eeal] @a]'lcapca]lda@]laa]ccapca]:eaiv]matl]mm] cadzi]' ca] ca] ca]ca]ca] ca

I*-09 i cario
} xrmgb] Xi d %L’Jj]mgi ]lcg] ca]sca EATC i ]‘E ]‘%a‘]’%a‘]caﬁ’ca‘]‘ca‘]ca} ca) cal ca
] ca] ca] ca] ca-]*cab]rca?]rca-ly]tcazpuaa]:ca BIV]ecaU]Dwa] cna“lgures 8a and .

L (B 6 IR 8t §LERE8H Lz ploubugl gb) Xhd_gY) £ cal cal cal cal caU

(l:J?/} ;;\% ggU] Ga]%’al]d@é] Wil &) shpeR] capos] é&] exFenfisng caleny caljlea] ca] ca] ca] ca]

""""""" td&ldyy axis oF shank 22 (which extends into
OI 0 0 0012&2) 2 33 3| wr mhc”Yi d ZU] cf] ca] ca] ca] cafca] cal ca] ca] ca] ca] cal ca] ca

] ca] ca] €8] cdlEHiec &5 Aec Fapexgg) ca] caU ca] ¢ aU] c¢" a] ca] ca] ca] ca] ca " 3$3/ 323;
3J3q3r3, 4-474 455@@%@@8&&%‘49&@& r_dbeds4thedabM e Y dsbhe] ] cal cal ¢

aj ca] ca] ca] cal] ca] caU] ca] c
a] ca] ca] ca] ¢ ¢4 cfd-]eé‘a]a&é]”@a]lé'ﬁ CEPGATELlRaT c At Ea] BL| BEPEUEEFC" a
8=>>>>] @(@@s%%A[d&“e%@%\éMé@G%GaﬁHwelﬂﬁll MspleROPZEAM phce Xage ZER CU] C

a] ca] ca] ca]

a] ca] ca] ca] c‘% Calﬂcﬁﬁ] %@E]ca]et%gjt@é]l(%f@awf‘é&]‘caf-E&]Hﬁfcé]‘@afea]-é%}ca] ca
2P@PLP[ E’BQ\/MWM\AMW%%"%" tt@bla%%a&eaddeeﬁ:wgégbbX&hdl:ﬁaihﬁa] ca] ca] ca]

cal] ca] chaU] ca] Cﬁ caL‘ﬂe‘%] a ca lsJ\/]acLa] ca] caLcaLiaU] cal]ca]c

a] ca] ca] ca]

}‘f fU}‘fgi;FhI hm&mﬂﬁé‘dﬁdqm%édén\{ﬁ&ré&mﬁhﬁm' Beeemusi d _ZU] ca] ca] ca] caU
call ca

a] c” a] ca] ca] CHTHTRATITY R Ta] c FOESabc & ERalfeds] E°aFE8PESFca) ca] ca

ca] ca] ca] ca'@neerp@m raf rotss xonmeawesy )hou51ng 72, and greater
xKxx@'Bg %xigum ZL%ga cal ¢ C ca gc’\ ]} U%ca]c
a] ca] ca}/3 a] caf T TH] Ta] K c o1t ]ca Chaf K-
10%&' ()-3 therefor desirable to reduce the size of receptacle 70,
and thereby permit greater wall thickness and easier
component meclding.
Accordingly, contact 10, 10’ of the present

35 invention is preferably provided with a shank 22 having
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Figures 8a-8c. The contact in Figure 8c having the

10 shank with a curved cross section is capable of fitting
within the receptacle 70, while the contacts of Figures
8a and 8b do not fit within the confines of receptacle
70.

Referring to Figures 9 and 10, there is shown a

15 portion of a receptacle 70 which contains a socket
contact 10 according to the invention. Figure 9 shows
the receptacle with the preferred socket contact of
Figures 2 and 5, while Figure 10 shows the alternative
embodiment of the socket contact of Figure 7. The

20 receptacle 70 is formed in a housing 72 adapted to
provide a plurality of receptacles 70 and to thereby
hold a plurality of contacts 10. It will be understood
that housing 72 includes a plurality of receptaclés 70
which are spaced apart in a direction perpendicular to

25 the plane of Figures 9 and 10. It will be further
understood that housing 72 may include multiple
receptacles 70 in the plane of Figures 9 and 10,
although only a single receptacle 70 is shown. Housing
72 includes a pin contact receiving opening 74 at one

30 end of receptacle 70. Formed contact 10 is inserted
into receptacle 70 in the direction of arrow 76
(opposite pin insertion direction 14) and is retained
in receptacle 70 by several features. First,
receptacle 70 includes a recessed area 78 for receiving

35 contact 10. As contact 10 is inserted into receptacle

13
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recessed area 78 and is prevented from moving out of
receptacle 70. Barbs 28 also provide a retaining force
8 by engaging the softer material of housing 72.
Receptacle 70 is preferably provided with a beam
constraint 84. Beam constraint 84 is positioned within
receptacle 70 to prevent shank 22 from bending out of
alignment and presenting a “stubbing” condition to
10 contact pin 48. Beam constraint 84 also minimizes
vibration of the contact during, for example,
ultrasonic welding operations which are performed with
the finished connector. If the contact vibrates
excessively, the contact may crack or be damaged in
15 some other manner. Beam constraint 84 may be
positioned on only a single side of pin 48, or
alternatively a beam constraint 84 may be positioned on
each side of an inserted contact pin 48.
Although the present invention has been described
20 with reference to preferred embodiments, those skilled
in the art will recognize that modifications and

alterations may be employed.
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a first longitudinal beam and a second longitudinal

beam extending from the body portion; and
a central plane coincident with the pin insertion axis
10 and centrally located.-between the first beam and
the second beam;
wherein the longitudinal first beam and the
longitudinal second beam intersect the pin
insertion axis at an acute angle when viewed from

15 a direction normal to the central plane.

2. The socket contact of claim 1, wherein the first
beam and the second beam form mirror images of each
other about the central plane.

20
3. The electrical socket contact of claim 1, wherein
the body portion includes elements for securing the

socket contact in a contact housing.

25 4. The electrical socket contact of claim 1, further
comprising a shank extending from the body portion, the
shank in parallel alignment with the pin insertion
axis, wherein the first longitudinal beam and the

second longitudinal beam are cantilevered from the
30 shank.

5. The socket contact of claim 4, wherein the shank
has a cross-sectional shape which conforms to a cross-

sectional contour of the contact pin.
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5 7. The socke: contact of claim 1, wherein the first
beam and the second beam form a funnel-shaped lead-in

portion for receiving the contact pin.

B. An electrical connector comprising:
10 a housing having a contact: receptacle; . and
a socket contact for receiving a contact pin along a
pin insertion axis within the contact receptacle,
the contact having:
a body portion including elements for securing the
15 socket contact in the housing;

a first longitudinal beam and a second
longitudinal beam extending from the body
portion; and

a central plane coincident with the insertion axis

20 and centrally located between the first beam
and the second beam;

wherein the longitudinal first beam and the .
longitudinal second beam intersect the pin
insertion axis at an acute angle when viewed

25 from a direction normal to the central plane.

9. The electrical connector of claim 8, wherein the
first beam and the second beam form mirror images of

each other about the central plane.

30
10. The electrical connector of claim 8, wherein the
contact receptacle includes a beam restraint for
limiting movement of the socket contact within the '
receptacle.
35
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with the pin insertion axis, wherein the first
5 longitudinal beam and the second longitudinal beam are

cantilevered from the shank

12. The electrical connector of claim 11 wherein the
shank has a cross-sectional shape which conforms to a

10 cross~sectional contour..of the contact pin.

13. The electrical connector of claim 12, wherein the
cross-sectional shape of the shank describes an arc of
a circle.

15
14. The electrical connector of claim 8, wherein the
first beam and the second beam form a funnel-shaped

lead-in portion for receiving the contact pin.

20 15. The electrical connector of claim 8, further
comprising:
a pluralitcy of said contact receptacles in the housing;
and )
a plurality of said socket contacts within the

25 plurality of contact receptacles.

16. A method of forming an electrical socket contact
for connection to a contact pin by insertion of the
contact pin into the socket contact along a pin
30 insertion axis, the method comprising the steps of:
stamping a flat contact blank, the flat contact blank
defining a base plane and further having a central
plane oriented coincident to the pin insertion

axis and normal to the base plane, the contact
35 blank including:
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10" 9 portlon, the shank in parallel alignment with
10?{«&' ()-,,810%& ()- %Or{%% g@%{)‘%ﬁ %'E&%&I ()." 109" () - hnkm mmmn nmm
an~ = 10 10! & 10°/Q<Q< b O=1T (10%& ()- 10 10
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15 Too ()t pe | 109 O oAe RRERL " eerl® nopod ruingd
10%&' ()- rrrrrrrrsuV/od®m extending from an opposing second edge
of the shank, the first and second
longitudinal beams in parallel alignment with
10 the shank; ..
bending the first longitudinal beam along a first line
which forms an acute angle with the pin insertion
axis when viewed from a direction normal to the
base plane, such that the longitudinal first beam
15 intersects the pin insertion axis at an acute
angle when viewed from a direction normal to the
central plane; and
bending the second longitudinal beam along a second
line which forms an acute angle with the pin
20 insertion axis when viewed from a direction normal
to the base plane, such that the longitudinal
second beam intersects the pin insertion axis at
an acute angle when viewed from a direction normal
to the central plane.
25
17. The method of claim 16, further including the step
of bending the body portion to form a right angle with
the shank.

30 18. The method of claim 16, further including the step
of shaping a ramped portion on the first and second

beams to capture a contact pin therebetween.
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contour of the contact pin.
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