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FLEXI BLE Cl RCU TRY CONNECTOR | NCORPORATI NG SAME 5 10 15 20 25 30 Kk H@

. of the Invention The present invention relates genera

connectors, and nore particularly to connectors that ut| I i ze yu@m’m’lﬁm’I“,""“m
circuitry as the connector contacts and whi ch have an inprove

engagenent neans. Connectors are wel |l -kRnown in the art which provi«gise
connecti on between a prinmary cir @QEECIRIAOAT NI a secondary circuit board
and are commonly referred to in the art as edge card connectors. These
connectors typlcaII%AMﬁNmGa@ @@HﬂNﬂﬂSﬂRHﬂ?UﬂﬂnﬁNﬁ;Hﬁﬂﬁﬁ&pﬁislot ext endi ng

| engt hwi se within tH ) , 2 PMB secondary

circuit card and a pIurallty of contacts on opp05|ng S|des of the slot. The

contacts of these connectors may be individual contacts that are stanped

and formed, or they may be fornmed on a resilient continuous stratum in the

f or m of fI%%$iﬁ%ﬁ¥£@ﬁ9€+—hﬁe¥¥%ﬁ§gégﬁnted circuitry ("FFC'). Wth the use

of FFC, very snmall pitches, i.e., the contact to contact spacing of about

0. 3mn may be obt ai neThe Vheas&RE Eﬁvéﬂt@bpo&aﬂedeéngedgeaaaydt@omﬁgﬁaors

ona SRR LGtk P o B! fRE S Bar e 80 Ta ) LASURRABRRNE e 1070

t he connecmbmlca¢dflesebhengistuntsy ahatha cPnpeict oracdnay tise aindser t ed
into and “wﬁfgﬁaMQvéVQH‘EH r&9 EGEBQB %h@%g%%eﬂ%eﬂ%QnsAs described in
copendi ng patent application, Serial 049, filed Apr|I 17, 1996
for "Gircuit Card CoRPBREGECEF| RFEi WELRI ERPHPe IR FRECRFEUMIAPR aSS|gned to

thei@ssi gneeovidéhe poesebtibAvBativeRn an Qdﬁl@r?afzdrﬁﬁﬁlﬁetbb@ﬁrdu'falrﬂd! zing FFC

has a CIFCUIt card- engagi ng. peans_t.hat utlllzes el
a secon arygcgrcglt goard and are common re%erred to in

the art as edge card connectors. These connectors
typically include an insulative housing having a slot
extending lengthwise within the housing that receives an

15 edge of the secondary circuit card and a plurality of
contacts on opposing sides of the slot. The contacts of
these connectors may be individual contacts that are
stamped and formed, or they may be formed on a resilient
continuous stratum, in the form of flexible film or

20 flexible printed circuitry ("FFC"). With the use of FFC,
very small pitches, i.e., the contact to contact spacing
of about 0.3mm may be obtained.

When FFC is incorporated in edge card
connectors, such as those shown in U.S. Patent No.

25 3,614,707 issued October 19, 1971 and U.S. Patent No.
5,427,533 issued January 27, 1995, the FFC extends over
the connector card-receiving slot so that a circuit card
may be inserted into and withdrawn from the connector
slot as needed. As described in copending patent

30 application, Serial No. 08/635,049, filed April 17, 1996
for "Circuit Card Connector Utilizing Flexible Film
Circuitry" assigned to the assignee of the present
invention, an edge card connector utilizing FFC has a

circuit card-engaging means that utilizes elongated

AR

*G00002*




.1 8 MAR 2002 2 spring nmenbers that extend the Iength of the conqe&tﬁAR 2002
These spring nenbers are used to apply a contact force between the
conductive traces of the FFC and the contact traces forned on the circuit
card that oppose the FFC. 5 Although reliable, it has been discovered that
this style of connector construction hgs sone di sadvantages, particularly

i n obtaining substantial conpliance with the circuit card contact traces.
Due to theprzictg tiembade at iextendsphéngensnherf she connhertoys over the

| ength 10 ! bt 1s di.fficult t he L rs to exert
a unifor m%n%%%t&gg%gﬁﬁ?e{ eégent]il%%al g%g?éﬁg?’ tghgégip'?ggi ?%ggr%d when

vari at i on®atvasie e FerAsCHive herareeuPf EAPJFBECERY FRSoFABIEACH

count er acte Hdties CRIlMdBNSE PHOLE EArude I eakdi enkel @ﬁé?bséuﬁhea?ﬁ@. 15
described in U iﬁhFéEat 5, 50S, 625, issued i1 9 7 and .assi gned

nt = Agr , 1921 a
to the assi gned pr ¢ nveht PoR, PREY BeSSpYprred £63théReSring
menbers. BuyElexf admyartoncteasesutbéonohpkesoimy dhdadoshtalesgnuf act ure

of such cq ct ors C i n orsa_F ct Qr.,\w
i ncreased pc%gﬁ:pﬁ%ln%xéﬂgh@?a%%?%%{%sg%%gg E{:l%ﬁcﬁo‘gg%g%ﬁggt %’g t|hs ttr}?%t
present orcistaesteakrdycomeapritraaes. Shwenty odhet fackn¢dati gheThe present

| nventi on uercOES: (iese,d Sndhsaryanta0esnbyREaY! BhRY fnal aghaated” style

of spring structure i .the spring structure includes a pldrality of
di s et e Fr iTF FVMARECBssERbE B ERFEHI sECF TR APELSEr MREPSESuUCt ur e
that extends d:fer-d engidk 8drh heogOABECESEcEaEdrT eBEI ¥hRgrel QbngBh 3F

tilizi at ' I ts,.the afor ti d i bl
'S over CorghevHITE eatt Spthey BRENRNEONRasPeRtEntry CABEFFeS taf iindi vi dual

cont act f aricemwaigaiaesitd tdeckbEFC t Dmacddéhetopposnngreont adtis of a circuit

Earldsi %‘g | Med NS SOPORCL O re P11 BnPNELPLLNG,RA! 2@8SRECT Of the present
15 described in U.S. Patent No. 5,505,625, issued April 9,
1997 and assigned to the assignee of the present
invention, may be applied tc the spring members. This
extra layer increases the complexity and cost of
manufacture of such connectors.
20 Accordingly, a need for a FFC connector with
increased compliance characteristics exists. Such a

connector is not present or suggested by the prior art.

Summary of the Invention
The present invention overcomes these

25 disadvantages by providing a "laminated" style of spring
structure in which the spring structure includes a
plurality of discrete spring elements assembled
lengthwise to form a spring structure that extends the
length of the connector card-receiving slot. By

30 utilizing separate spring elements, the aforementioned
compliance problem is overcome because each spring
element independently applies an individual contact force
against the FFC toward the opposing contacts of a circuit
card inserted into the connector.

35 In one principal aspect of the present




..3_invention and as exenplified by the preferred enbodi nent of the
invention, a spring structure is provided that includes a plural ity ’%& 200
. individual spring nenbers, or springlets, that extend | engthw se of t ?
connector. 5 These springlets cooperatively support extents of FFC for the
| ength of the spring structure on opposite sides of a circuit
card-receiving slot of the connector. “Each of the springles including a
pair of spmivegtdran pord iamsetdml dfedpacethaparef¢rvad eavhodihentt o defi ne
an 10 int j i e r o e

card- receﬁ{/ﬂl/ﬁdgié;%gtﬁ} o} tltcﬂ’({a' ,?“gﬁ%e%lt%? @Eﬁ%ﬁgﬁiﬁg Ig??npg%%?i Elﬁé?ndependent |y
exerts a dirsciies comlgstafioneeobnindeViduat SRY N9 n8ePPeuSi nPH t he

connect of GANHEIER Y| Nhad Ut eklie L@%:tg{wi@%téﬂ@hed&éﬁﬁ@&@oﬁpri nglets 15
reduces | osSs of contact between the C and the circuit caid congact traces

wher? ci r c i SEartPainEiGTes SRR ERS bR BCRIRPOTh ShbtRe? ofi RtFpaPraspect
of the pregentldrianto O hd hepsing i victare doropfowi td aigast b€ubar 20
confi guratci QN t. atca'f o(p_el;ehcer.\;:oo erfgé voe% Ye 0L oc\:/édg a CI)gwi négrﬁi o force
connect or SHF P SASTARCE Y TRE TWo- Sphi hg- aF P porTTons extend from a base
portion oftreacpsiprdiwfietindachispra mpir nepospT ongi achudest dpssi nct upper

and | ower T ! i L Nt ected to their
ék%b:e.sarel *e},fp asde fl%soa?fi“ﬂ% é’aﬂéh%(@)“?@f V\%Qb&éfi)ﬂé' sh

respective springl, rtions by ways eans, one beam ext endi ng
bethfeen t HEUFISEHGIT iBParfPT RRGD | TEINIHRF cCRAk BPFRF BBEM €kt ends

bet ween t hendasa Parddon and smperot obes JhentoveE . | obgshokpthagspring arm
portions are positioned on 30. eac s&p n‘gl et éo {E)roEect into the card sl ot
at a | evelPHeRSHH het Ndegbely KETY F NP rEA Fnt o tABC cAPECS ot wil |

t hus engage tahecispriitg @ potdenned olvetro | thescandecavusecahém t o nove

outwardly with respect 10t , usj SRL |- portions
to pivot %éa%a;lﬁ@e&t%% up%g? ﬂ%%e%f [}ﬁ'(qaftg%?f?hvxg?%f%gigﬁt g{%gﬁ g%?gvm th the
codtfact s credurescikaid tofapantact bewagn 20 AFCnasdi theaadrheitpri nci pal

aspect of dhey MEREMe IdWEAd O ANt AsceXeNPhii €di Bynapet her enbodiment, a

zero-insertion force connector iIs provided wherein the connector includes

an act uat iffRF ¥ectRdH 9% hat sel ectively noves the spring arm portions of

the springlets into Iresfesihee OPotc {pwh chosedt posi thensrekanthe enbodi nent

descri bed,, novenent otf t he act uPti ng mscgani smin _one direction_noves the
0

spring ar M PSHtishY JlTerl VI hts” ai open posi Y15k For2Eas§ iaZertion of a
10 2ard i manftimasgristttiat repst ey eddperavieatnt podvifie aclauting
mechani sm L AL S Ll PESH L Sp Nen 20T LAY BEEPOLKEOBR! O MOVE
inwardly into a closed position ere the spring armportions engage a
circuit cARFIKESTRPINEIT. SHBERY JReM aMOPRE?F PPFREPPaPTa8PERL of the
present | mefitifnet ! heesdH | it Bis e BoseidhedntDgetbeaibyinnge or nore
retai ner nenbers t a]'é ext t hrough the s I‘Inﬂ| et bﬁse ortions. The base
portions é’rpePe%sagH'gl WS ogetteT - wi t1H° sPREErE FhmaR°T ht8PFedV8d fashi on such
t hats interconnected to their respective springlet base
portions by ways of two beams, one beam extending between
the base portion and lower lobe, while the other beam
extends between the base portion and upper lobe. The
lower lobes of the spring arm portions are positioned on
30 each springlet to project into the card slot at a level
beneath the upper lobes. A card inserted into the card
slot will thus engage the spring arm portion lower lobes
and cause them to move outwardly with respect to the
slot, thereby causing the spring arm portions to pivot
35 and move the upper lobes thereof inwardly into contact

with the contacts on the circuit card.



20 the spacers separate adjoining springlets. The retainer menber.$ hMAR 2062
springlets together in a conpressive fashion, while the spacers space the

. springlets apart fromeach other so that the retention force that holds the
springlets together does not interfere with the card 25 engagi ng properties
of the springlets. The spacers may tak_g the formof separate el enents of
very mnute thickness or may incl udes pl ati ng applied to one or both
opposi ng surfaces oflIn I“@tisbliamgbeherfpnhnaiphﬂuralspe;ttSOfoﬁ:hiendi vi dual

spring el gﬂe& ﬁgﬂe g n and i ndependent
contact farce érhroug élﬁ%XE‘F%? aééléﬂg%&ffggac?ﬁ%?ﬁt@grrd Each cont act
force may SEPBHRSer e é%rfanllilﬁér‘éh@ﬁt &PrFer eenagpicrdd 18l sagvaned

i ncrement gihed et dden&af Or St RE1uEBst BhSaBRBOARH ng3Rheichavdlshat i ons are
present in the t%‘l\i ckness_of the circuit card, these variati on are

conpensat d*ForST tRF Ve he MOLES gL RARSBEBDISAER: BRE T3P 8l I*hEr ement al
extent of dpwindletaints ﬁ@@p@ttedebypaﬂ andi ¢ildsak ppsiingoelsenern to

t hereby s st ant,i a reduc ffectlve Qr C act fr ccurring
bet ween thge)n I%\ %I”i{%et c‘iﬁl Sc(t:ﬁ %gf d"gonta FSOf %$ e(séeCtglnc?i%%her obj ect s,
f eat ures aml:fa@tvmmagresoné dheeprésentnoivasenhhrospwilig bemcpeartiipngnder st ood

through a gongsi t of .t o] d i n ~ a MAR
g p}fa 19008y 818%{1 %ﬂbgﬂﬂgn ?%i‘ Led. desch rEH'o% of

ao~a Bri ef Descrl i on of the e course of hefollovvlng
desicti pti otr®? IHeR deltdi FeENgeseFi ﬁ@rénsl@éf ebBide WVETEEtmede thé t he

attached @Md&ﬁng\hﬁé@h&\nisﬁﬁ%ﬁeéﬁBEHéﬁ au%&ah%nsp'e%&ttlsf)‘_rﬂel ke parts and
wherein: FI G, IS a ers ective view of BEJV & art circuit. card connector

and ci rCU|stp]EJaf?% ?’H&t P71 F8sTPKE F‘FEF‘H BECaRd AREy pe of
connect or s_:msnmtmmhultéme ptbeeaprmgearmopofctmdssl engheet estciuterdiict y; 10

FIG 2 is @e{c}r&xﬂgggge?eéﬁgggghve view of the connector of FIG 1; FIG 3
i d

is an explo perspectivé view of another prior art flexible film
cirlduitry connector;IFl¥et4angthepepspactibré @spResf of Gibec wireseatd

invention, the springlets are assembled together by one
or more retainer members that extend through the
springlet base portions. The base portions are assembled
together with spacers in an interleaved fashion such that
20 the spacers separate adjoining springlets. The retainer
members hold the springlets together in a compressive
fashion, while the spacers space the springlets apart
from each other so that the retention force that holds
the springlets together does not interfere with the card-
25 engaging properties of the springlets. The spacers may
take the form of separate elements of very minute
thickness or may includes a plating applied to one or
both opposing surfaces of the springlet base portions.
By forming a spring structure from a plurality
30 of individual spring elements, each spring element
applies a discrete, and independent contact force through
the FFC and against the circuit card. Each contact force
may be considered as an incremental force applied along
an incremental extent of the card slot. 1In this manner,
35 if variations are present in the thickness of the circuit

card, these variations are compensated for within the



15 connector with a | am nated spring structure constructed in accg&ﬁg&&i
with the principles of the present invention; FIG 5 is an explod 12002
- view of the spring structure andother associ ated conponents of

t he20connector of FIG 4;FIG 6 is a exploded view of a stack of

springel ements usedin the spring structure of FIG 5;FIG7 is an expl oded

vi ew of an alternatearrangenent ofsprig elenents for use in a

spri ng25stexicnir e s advEs iranesdhovml | exte 6f FtiZ 8FFE ahper specti ve vi ew
of an alt éngﬂ{ L Foqnect S j nce wththe
principlegggﬁ% e prgsent i#ﬁi&ﬁ%cwn vé?%fggr%ggﬁéggtF§n9§%?%g9

char act er iIS¥ISSRIB0R G0 jedure cgte bt ivew i ne hecrbarectsPmof FI G 4

i |l ustrat idaddie rprddidved £l Srid dhe SRE T AgSth Vet s BqatoAkgst gPOSI tion
with no circuit cardinserted_intothe connector card slot; FIG 10 is the sane

view as FIG 9, but, 3599 &3 KR5HRF ah1e0F% cEPYLFHeEr8Rd into the
connectore&?&nﬁaﬁes ??.&héﬂﬁ%éﬁ&ﬁ%7iﬁ%éhtﬂdn:ﬁiﬁlsbétboéﬁklyieW of the
connect or of . Fl 8. il.lustrating the.spring elenents_of.the spring

st ruct ur e BIOEES 991(§%ﬁ?%ﬁ§ﬂ?[§%ﬁ?%%ﬁf§@l eogc?ﬁﬁtfﬂglﬂgﬁB%r and wi t hout
a circuit cedred ligthataseripttionhe 5 connector card slot; FIG 12 is the sane
view as FIG 11, but illustrating a circuit card inserted into the
connector card slot and the actuating nenber noved to a cardengagenent
position; 10 FIG 13 is a diagrammatic view of a circuit card with

t hi ckness variations and a continuous spring nmenber applying a contact
force thereagainst; FIG 14 is a diagrammatic view of a circuit card with

t hi ckness variations and a | am nated spring 15 structure of the present

i nvention applying contact forces thereagainst; FIG 15 is the sane view as
FIG 12, but with the circuit card renpved fromthe card-receiving slot;
FIG 16 is another enbodi nent of the present 20 invention illustrating the
use of the spring structure in a connector with a right angle orientation;
FIG 17 is a perspective view of another enbodi nrent of a doubl e bay
connector built in accordance with the principles of the present invention;
and, 25 FIG 18 is a perspective view of another connector illustrating two
alternate enbodi nents of a spring structure constructed in accordance with
the principles of the present invention.



1 8 M~R 2002 s Detailed Description of the Preferred Enbodi rrentpaFM&‘R 20
illustrates a prior art card connector, general |y indicated at 20, 02
. constructed in accordance with the principles of the present invention.
This connector 5 and its constructi ons are described in U S. Patent
Application Serial No. 08/ 635, 049, LgﬁAprll 17, 1996 for "Circuit Card
Connect or Ut|||2| ng FI eX| bIe FI|mCII’

and which is assigned to the

» ] g onnector 20 illustrates the type
and style of CII‘CUI'[ c a %QHH%Cet 4 p ntkon is
directed. The connect or 01s mu%éed&l%o@%%n%r? Cﬁgégﬂ%tgélﬁ?c%?t board 22
havi ng a {her deiteyi 1ed diesfaariai agt r cif ierrai e*éietfh%@%o%ol@a@h ng to a

plural ity s0f 215 a5 $RGALRE GHYEAGH Pads AUrdFaees mbmetorated on a
mounting surface 28 of the circujt board 22. The connector 20 is intended

to Provi dé98nEdhvediikeh RFsthiedRd MG Si®i t board 22 and a secondary
circuit card 30 havierg alle@tar qi@;ﬁﬂec&rhdrea pilaw abfty ofi@d apntact pads 34
al i gned wit.h an i nseré%l on e 36 t.he Cltr cuit ah,rﬁd 30.er;1l'hf. f_;i rcuit card
30 has it §¢EGMEECE sccfsnll ocnlrb DtH TS TR eofs ?yb X\ y
arranged |trinearf1@rlrda>ofofus:meam'l tm:ﬂe:}mestoﬁwtommt@ﬁs proxvhatk tbet he
i nsertion 6. frdesired, be
el ectri calp?%%%gﬁnel&-ueég r%lgﬁﬁegl@%ovm I ngrq%eﬂér%gf o provi de redundant
coAPact surfaces in F&rq}e@ ti ehaieeladrd rRETHDIFF Ve of 1eMeCEi ERAI ¢t
car d- connegingle &N G |pcm; hurning nowto FIG 2, it can be seen that the
30 connector 20 has ousi or t hat extends | engt.hwi se and
whi ch generally i ncIFgr&e Létvk?g ﬁgal%?% ROrIRONS Y9, Vb?%fg%abl y which are
fornmed framncamhes] eatirdxcanty ﬁ]nsulba}te vﬁ]rmtcerrcah:,tsycdfmamat@fasti c. These
end portions 40 ser o] def| engt he 3 he, c ctor 20
and its housing as &/e%]c][ as the 1% |Oe%sl i na"lf ‘(La& en fo% %IE{:?§E| ?QQS
caid-r eceiopnmgcgicat Wh al J&W@i)zsmrmgtW@@h@E@t@@nét).ruthedhi S _
regard, the endQfHQNs, A% @ACh N Ude& s£cass JRLonped therein, which
extends down fromthe upper surfaces 43 thereof to ‘a predeterm ned depth.
(FIG 2.) BVvPRds®Tiecesses 42 comunicate with the interior, opposing faces
45 ?f t he end port}ms;AQ; airgj armye;'tprmdéé:@ d@tﬁpx&ﬂ%‘by?foahsesp@pfﬁg
surfaces 4 reof, r ortions 46, t rovide.l ead-in surfaces into
The recesebz S BF rrd 1Thiins AAdiraiey dborlatl (S EAS

20 connector of FIG. 4;

FIG. 6 is a exploded view of a stack of spring
elements used in the spring structure of FIG. 5;

FIG. 7 is an exploded view of an alternate
arrangement of spring elements for use in a spring

25 structure such as that shown in FIG. 5;

FIG. 8 is a perspective view of an alternate
embodiment of a connector constructed in accordance with
the principles of the present invention, with zero-
insertion force characteristics;

30 FIG. 9 is a sectional view of the connector of
FIG. 4 illustrating the spring elements of the spring
structure at a rest position with no circuit card
inserted into the connector card slot;

FIG. 10 is the same view as FIG. 9, but,

35 illustrating a circuit card inserted into the connector
card slot;



" 10 circuit card 30 into the connector card-receiving slot 80. tj]% h the
housi ng shown is defined by the two spaced-apart end portions 40 “a I%UZ

. connector base 54 as illustrated in FIG 4, it will be understood that the

term "connect or housing"” as used herein is to be given 15 its broadest
interpretation and, as such, is intendgd to include connector structures
that nmay have | ongitudi nal sidewalls -ch extend the entire | ength of the
connector 20. The | ewey. swr fiaces ek wiforidle ey pof t i o ScHh @O & eoidapt ed
to sit on e c¢ircyit board surface 28 and may be ovided, as illustrated
0BG DFTR e T FRA g LR Tect B M r L] ons. 40
are pref esablytakieghdcseshginng s alpey @od orgpn uoly nale axesuatinde
connect or 230 Ehal Jieldy s SSRAGLING, TREPSaR A2 2P corfropl each of her
and preferably so that they are nmaintained in registration wth respect to
a cént er| FRENEEtEORe céddd-ledei vi ng sl ot 80 of the connector 20. The

connector end porti @i 4Q naots ey Seld Re QpResimg; ends, ofyd he connect or
circuit card-receiving 30 slot, 80 by way of thejr respective recesses 42,
but they als¥SSEFFIME & Girtanitt é%?r%ﬂ é%%eg@?%gtl "s%efnkg? YCBEAEPEDet Ween.
The conporestis sWitC hnmkhaimddis itig eudrbenrmbengagenentasdsenbly 50 are
best ill ustrat %gn inr% El Gitz. The connector circuit card-engagenent assenbly
50 35 includes -an extent of ¥l exible filmor flexible printed circuitry
(cdPl ectively, "FFCFIGO0,13X hat shablagydnmatic ywiew 108 AR ZOUE 10 of
conductiv a n @b - e T t as known
B iAGaEn UniCONAY S o c IHPLAN Q00 TRESes LaFERG

in the art, are arranged In si y- Sl rder on flexible cir ry 60 and
have firsMeREfduSEPH 136 3 SIS el therga@dinstanki ng the 5

card-receiving sl ot 8% .and serendicRndiaid vec pRidd obs H3-expesed at
opposite ends, thereof .t hat oppose the rmua;%#n urface 28 of .the circuit
board 22. S8&&h “HEE T E RGN B0 Wi I% 1At &% TRt B const ruct i on

ut iLbi zi ng sthrexitiblre elfedthrd gade szottt aiotwentoron rageby Hitg dOnfacoed from

conducti v | faj onded to a flexible, electrically insulative
base Iaye?og‘é%% é‘:gl%ge%ﬁ%nglr#de film An outer insulative |ayer 65 may be

utilized that overl iFd$& t H& denttdd sa88 HIRW cdhineE® orlendoporviens 40 may

al so incl yge 13 Aelilow LaYildRs/ Q2 4 0Mathd ed el FedoOVRingusigees that
recei ve opposi ng end tabs 53 of a connector_ base nepber 54. The connector

base menber 54 extefdS |1 efgtifnid PRNEIPIHE v hnek t bre e PBrEi ons 40 and
pr eber abl ynkasitd onl diLwHtgiding gleatese tdBncidesenihPost toasudd in 20

order to praqvide ort .far the flexible circuitry 60 of the connector 20,
especi al | 3‘-71 %tontnﬁéﬁﬁrgé"%fh t%erlsggqctonacfl%%ena%z@t'r\l/teatb]o¥?i ons 63. The base
menber 54 further hddG fl7atixentpettspartion ey G a2dthirch may be

consi der edr@dadefent! RE hesd yer ms) &bt OF Lhe1 carg-£866L9ARG
with the principles of the present invention; and,
25 FIG. 18 is a perspective view of another
connector illustrating two alternate embodiments of a
spring structure constructed in accordance with the

principles of the present invention.



25 slot 80. In order to support the flexible circuit nenbers 6?, he
connector end portions 40 may include openings 70 that support z§ MRr 2067
_rails 71 therein. These rails 71 in turn support a pair of elongated spring
30 nmenbers 72 that extend for the length of the card slot 80. These spring
menbers 72 have upper arns 73 and |lower, legs 74. The flexible circuitry 60,
especially the first conductive portieﬁs—62 t hereof, are supported on the

upper ar mpekh Midd epd Nerd Pyedn SPF | e | BRSFAreadt enBodAmends t he card sl ot
80. Insertion of tthlcérc%it ]ﬁﬁlrd 39 into_the carﬁg sl ot., 80 of i_(he connect or
20 i npi nges upon th 1 B MARISHE2°2S 8 pPFhgE nERber2F BwsPPPEFSCF4 and
causes t heggsraigl yeirbdicapperaar 28, 78oandrubeefli L at aconddehicee wpaht i ons 62
of the FF r j n noxe . LN t with
the edge cart BomSRiSE SP0Ie PHBlnP Epy BEEBK TOKETEERERILES) 5
desc i bed and ties afdonesaictiode puecdesappbedatinoH. SThPgteshnect or 100 has

two end poftioNns, 402, that; £ONRSCt ol kYsaohaserieaens 104 1o cqaperatively
define a housing, or body, of the connector 100. A pFurallt of posts 106
10 ext end ipmarct 5F4ioriFe bareeReRbePt1b4ZARE Eﬂéxéﬁééeﬁléﬁ‘art from each
ot her bot hcdengt dwy seaddehdéler asl ¥s¥ighed tbechenaestighe200rfomhepposite
sides of a central. portion 108 of the base nenber 104 to provide a preload,
or bi asi ng*Iorte %%&%ﬁF%?%hgated cradl e spring 110. 15 These posts 106
holld t he cradl e spriTge ldonnecposi 20Ponlioshueaheai hha pypdetiadnistngde
separatio e : e t e ri I l.ess of the
toIerance2?$d£%ﬁ?€hépﬁzi%r%ﬁ?@gé%g%ﬁggﬁlgﬁﬁgb ngnggg?é%gelgggﬁﬁé ?bring
110 is corks riitectedi t sT?® tenpgeAtand2exienBounesgt BRi SePEAMAEEN t he

connect or ©thdid té ORSuO288631 P8l HEEEng B! Brakbly cof okr angreree sl ots 112
whi ch are spaced apart _from each other [n the |ongitudinal .direction. These

th | .d
slots 112 Gre H nenst ofbtPe8e bR ¥EORNEBESBINERDEr PpsPs 1186 °TAs seen in
FI Gs 3, 2,ddwecidtell ecoptatg pd@shasratbasesl124,andctwedsbdewal | s 116 t hat
extend upwardly. therefromto,termpate.in fre nds ,118. The free ends 118
lie on opﬁ%%#%%}égd%%r%ﬁc%.%%n ér ﬁ%eséchﬁé §8§ﬁgc éf 100 and of the
card-receiving sl ot 129 cohreetfrezlendsinteniadl tdepaoyédeed of 30

engagement - Mas- d2dn SPachdeaPant LHEERPR HBEALaS9hVEnkO A 8kiAdRhe SPring
menbers 122 in place along the cradle spring 110. These _lugs 121 extend

lateral |y $HEHHF yCRFdn? ¢ Her¢+BEI 8 SPPPRE2EPdEdarne 2151883 &Y Ofey engage
theepri ngcoretdet Spdd2. 385aTheneasksch0anofinkbetconneayer sgase werber 104

have a configuration §hay applleg; 3-Riedetemped.and s contact
pads 34 disposed on both sides thereof, typically
arranged in an array of one or more distinct rows 35
proximate to the insertion edge 36. These contact pads
25 34 may, if desired, be electrically connected in ways
well known in the art to provide redundant contact
surfaces in order to enhance the reliability of the
circuit card-connector connection.
Turning now to FIG. 2, it can be seen that the
30 connector 20 has a housing, or body 38, that extends
lengthwise and which generally includes two opposing end
portions 40, preferably which are formed f£rom an
electrically insulative material, such as a plastic.
These end portions 40 serve to define the overall length
35 of the connector 20 and its housing as well as the

longitudinal extent of a circuit card-receiving slot 80



,1 8 MAR 2002 12 outwardly-directed biasing force against the 3r dl e %ﬁring
110. The spring nenbers 122 extend | engthwi se along the cradle s@rMARJ id

. and have spaced-apart openings 124 that extend | engthw se along the cradle
5 spring 110 in the sanme spacing as the cradle spring engagenent |ugs 121
so that when assenbl ed) the spring nmenhers 122 rest on the cradle spring
110 and the engagenent |ugs 121 extendﬁphrough t he spring nenber openings

124. ThesefSpHadmidetSr 122. al 5 bAve aed@rgenehal efdt ypetibage W th
di stinct er_sprin r 125 and | spri.ng, legs_126.that extend
engt hvi s& Tl Gt HETEBRNECE oF ©300° at 2 oF PRPENEAFEYAPS WEATH ¢ he

car dr ecei \@xterslotdd0. £ Adresthes puppgrnenbéases223stppoebtt e fl exi bl e 15

circuitr)lﬂﬁﬁggqégb{ﬁé@p@éé@g_to(%gg_ogggr surfaces of the upper spring

arms 125. e circuitry extends down toward the connector base
mentfer 104 where t heTke¥dnEeeoPdeet #9eCPONUNGA3LE3WEREr E6F are al igned with

and sol derjgttd05 dihe Spbarhgtraces 26 8F the ehBCHbkt2@nk0oand amaunt i ng
surface 28. A palngﬁ% reten |on,cI|Es 128 naé be re%elved wi thin outer
slots 129 WY tIRFifmetR oPrentmpbyt FBnEN¢0sPRRY AHY LAREFUdE arns 130 t hat
ext end | ongidzreh hal tampe@rebrotvasdsengapact peosptengeaerhars 122. 25 It
has been discovered, that.in using the_prior_art.caonnectors 2 100 t hat
during inéﬂfﬁ'%ﬁF%N&FEWt %?a ?eﬁgefhgzc%?cafgléégat§oepﬁgg'fﬁﬁ%%ﬁhnector
t hat0 vari atimruit ¢dmed t W0 ckmegsteofonhectiprcaprtrdeardedVimgy sdettri nental |y
af fect thegngageneitobhYe Mayndi S at g3 c et ween the
circuit card contact§g€4F§§dh§%39§§C§$?%§tEgo§8§§¥F§eB oft?ons 62. This
det ri ment AP RR2Pecerd RIrBiaRct &P BRdcHRBI FRABECKEr WSS St RE &S nnect or

spring nenbenssofatde iMoragorenenti pned pengaekessoodNensRr ich@ menbers in
these connectors and 35 in other prior ar% gonnectors ar%Eelggg%Fed spring
member s t KX BxtEHFEOTOY hBORft e PEnYERYFEERET 15118 PERS 13
corrtect or ites dbosdadesBeratiseptaeseispr and, mesbenshar é scantiemdeds tal ong

t hei tis t j te f
var! at | ons T The. TrrantedE keAuERTRELT R AEY AR WB-CETRIALE O
i |l ustrat e?f- vy bgmerichl eytendFroe ¢BtivRedenatit ofalhise coameativat t he

t hi ckness Jgof the circuit card 30 varies along its length, with one

portion having a thicknefs Tl that is greater than the _
The lower surfaces 47 of the end portions 40

20 are adapted to sit on the circuit board surface 28 and
may be provided, as illustrated in FIG. 2, with mounting
lugs or posts 49. The connector end portions 40 are
preferably aligned lengthwise along a longitudinal axis
of the connector 20 so that their respective recesses 42

25 confront each other and preferably so that they are
maintained in registration with respect to a centerline
of the card-receiving slot 80 of the connector 20.

The connector end portions 40 not only define
opposing ends of the connector circuit card-receiving

30 slot 80 by way of their respective recesses 42, but they
also support a circuit card-engagement assembly 50
therebetween. The components which make up this circuit
card-engagement assembly 50 are best illustrated in FIG.
2. The connector circuit card-engagement assembly 50

35 includes an extent of flexible film or flexible printed

circuitry (collectively, "FFC") 60, that has a plurality



nom nal thickness T. Additionally, the circuit card 30 10 may t} e a sl |?ht
anount of warpage Wso that it is not conpletely planar on the. o%

. surfaces thereof upon which the card's contact pads 34 are situated. V\hen

conti nuous, one-piece spring nmenbers 122 are used in a connector to support
FFC 60 and to grip the circuit card 15_.30, the contact force exerted by the
spring nenbers 122 upon the circuit d 30 may not be uniform al ong the

| engt h ofthedﬂduuﬂﬂdeﬂﬁhcéEmadﬁﬂﬁﬂﬁﬁﬁc&@i@kneSSrﬂadamﬂemaonage W may

result in er t or no,contact from occurr| ng he Ling

menber s 13%1 s\éh I%IS sGO%@"pﬁbrlt dtl'tl%eal’ré % ¢ %@w{ cggﬁ contacts

34. It ca@ybesw@emrfdecxmﬁi Gl@&,blma@lrmi@eyaﬁi@aalﬁia}d?w nfhysthe thickness

vari ation F- of r t g rrbers 122 and
Ei’l htll & yv\?;grt%f&?s 6 e%t@ sI@r PRge Y Pfaﬁ}re{hg e

FFC 60 lie romt rcuit card contacts
att énpt s |Crartdn,rq&eilofrlrw tS v 8 heatd ngRiernd %\@l@l@‘é‘é%l‘t’ﬁlﬁoé’éhﬁﬂﬁaﬁée i ssue

and have létﬁﬂds%@aae i?iﬁoﬁt@'é—ﬁié)n@&éﬁeéﬂy@lﬁa&Oo;t:ﬂ@@sépthégmﬁﬁﬁbghé 72, 122
underneath t area the FFC first conductive port Thi s sol ution

requires &MTadi% AT fafufEct Ut S Gt appPreat ?\x’s?ﬁ‘f‘a whi ch
i ncreases dlhe:mmf@l d tyyyifcatenufiees v | I\gnﬁnnﬂt@aycaﬁéemcthenul ti mate cost

of the conneqgt.or rﬁ/f lrécxrebalm neqle%étﬁl %f té(‘éég' t(lj'u S. 89 éu may ari se

W th applylngau or mayer omarlcmaerla
coPl i ancd crhredacimm starstuct ivie SnevpRl Lfmﬁrlsma@d bthreds“—éyb@ ?rust be

cal cul at echem%w e%@cdﬂvﬂ‘ltif“n@é@l’é@'ﬁe SOk Uié?é‘rt Suthi gspgobl em

w t hout the use addi tional conpliant |ayer rather sets forth a
novel sol Lﬁqldf?“%ldiet r'fe‘-lg‘ sprAIth%‘%?{lc%%$‘él%¥l‘t’ﬁelébﬁiﬁe@?o‘F‘aYTﬁé present

i nvent i on y#tiiliizes t_ala’ﬂﬂch}e{&h@é eneat coRfactans pat ed” sprl ng structure,

t hat i th t al ' t

| ndependent spring GRATHRECTOT Soe P TEHERs S0aFREr2PRE CHFOUFE card.
Theasspri nglcdtlowl Caarie deed B2 ofyetried fwrtlaé dDnglewer edetrancesedhbength to
define a sequARLL edocptspgﬁ;é C’}g% %rugéﬁf %i‘aéfféagéénéé?\?oﬁaﬁﬂ 58! RbmpdirNi Ng now

to FIG 4, a conne in accordance wt e principles of the
pr esent '54. The connector base member 54 extends lengthwise

between the connector end portions 40 and preferably has
a width slightly greater than the end portions 4C in

20 order to provide support for the flexible circuitry 60 of
the connector 20, especially at the area of the second
conductive portions 63. The base member 54 further has a
flat central portion 55 (FIG. 2) which may be considered
as defining the lowermost extent of the card-receiving

25 slot 80.

In order to support the flexible circuit
members 60, the connector end portions 40 may include
openings 70 that support a pair of rails 71 therein.
These rails 71 in turn support a pair of elongated spring

30 members 72 that extend for the length of the card slot
80. These spring members 72 have upper arms 73 and lower
legs 74. The flexible circuitry 60, especially the first
conductive portions 62 thereof, are supported on the
upper arms 73 while the lower spring legs 74 extend into

35 the card slot 80. 1Insertion of the circuit card 30 into

the card slot 80 of the connector 20 impinges upon the



" 15 invention is illustrated at 200. The connector 200 is adaptﬂ? t@Agim
nmounted to a circuit board 22 alignnment with a plurality of co gc ggs
. or pads 26 arranged on a nounting surface 28 thereof that lead to a
plurality of circuits 24. 20 The connector 200 provides an el ectrical
connecti on between the circuit board 22 and a circuit card 30 having a
simlar plurality of electrical cont ~-34 that are preferably arranged

al ong an igpsamlyg @fénme 1?&@5 1ds C14 cand @@mﬁesothahepe@ﬂgeﬁtembezoo has

two end 25 ortl ons define the oyerall ect or
200. One OIatr“lf‘n q?rat;ﬁebeélc"b%rfl ‘dc?bv?ne?gaeoﬁs égaf’% gp’Feature
t hat serv@§Ttmu@@ynnedrtnpnahnu;dtpnmmtcmmd thedeBQ mate fheoconnect or
200. F ex?&l f' rplce}_[ C&Het ry, %QO%% &({;{_f the connector 30 end

n site sSi

portions S arrange oppo s of a circuit card-receiving
sl o5 206 of the conffe’r&or?» 200l ugtrates capodhieentennerusrr 4P8d, the flexible

circuitry 204.has @ Jengtd dedhadais e@@@'gé@eﬁgea%ﬁﬂgéﬁtﬁ?&nt gerrﬁ%d

recei ving sl ot 206 and |ncludes two separate exten

flexi bl e GFEOHEITYF 1P e SHpHd &P%‘hl%%%o%@@etgﬁﬁlegoﬁﬂet:ﬁemth

car d-receiaVigages ntimbé16.104 t@ d\&ﬂ)él@tzl\l@lf\sdéfiﬂétéahﬁdsbﬁgt bg FIGS. 5 &
Str et ure S RE SHRETIRT G 100 he APt RGR e Facohr 8358 LiRes the for m

of 1@ | am reastt@uhcbmp&egmﬂm eftrcdn ?me _riga@@mpemleed pb4ananyg, asebspanedal |y

consi der ediaE ey B e tier MECRAEASenide AN ARELRgLS *tvo b i ng

arm port i oHgP30 theh @thl%som%mﬁlmc%@e%ﬁé 8r CABE&3dpeni ngs

224 formegdhardy nold dﬂﬂac_thé Q584 & SISt { B4 etéefaeatrtee gegRslogdch as
rivets 225 that are provi ded to retain the sg gglets 221 together along a
e 51

pr edet er miGfePHASIGIG LEWHC] HP HhrietRT2999. Pi §BF$ng251Bref erabl y
applsy a canEsesyoscd e Held hﬂné:pdsras@let §p£2ﬁgatlohehrpba$eipﬁr tibons 222.
These 15 r| vets 22S pre r.abl ‘%{Je %ctend eng t hr qug i

e_spri
struct ur e 220" EHd mafr? seotee t T Ot t’(ﬁn §otﬁ‘ﬁ88f10 sngrﬁgr Flng%s 202
and i nt er cehridet ctrwed lsprspgd ed sl12(21r¢©arcﬂtbeeadopotheon912©antzeSf épm t he

connector ,20Q., Alernal e dregns :Q%hfiotrh' 25 hhephiyets 225 20 illustrated of
connecting the spring structure 200 to each other or to the connector end

portions 202 are al SO ot aiREng 110 is continuous in its
20 length and extends lengthwise between the connector end

portions 102 and includes a plurality of transverse slots
112 which are spaced apart from each other in the
longitudinal direction. These slots 112 are dimensioned
to receive the base member posts 106. As seen in FIG. 3,

25 the cradle spring 110 has a base 114 and two sidewalls
116 that extend upwardly therefrom to terminate in free
ends 118. The free ends 118 lie on opposite sides of a
centerline of the connector 100 and of the card-receiving
slot 120. These free ends 118 include a series of

30 engagement lugs 121 spaced apart thereon that serve to
retain the spring members 122 in place along the cradle
spring 110. These lugs 121 extend laterally inwardly
from the cradle spring sidewalls 116 so that they engage
the spring members 122.

35 The posts 106 of the connector base member 104

have a configuration that applies a predetermined and



The springlets 221 are preferably substantially identical to e cé‘n Me{ ?md
have a conmon thickness. ?5 They are preferably nade froma redi?i , 00

. spring-like material such as netal or plastic. As nmentioned above, each
springlet 221 includes a pair of spring armportions 230 that extend above
body portions 223 and base portions 22_‘_?2 thereof. The springlets 221 may be
produced by a 30 suitabl e manufact ur-3g-process, such as stanping, that can
provi de t e twardlgl-elixe22ledM i 1d 4 rep pf opte adga Dh senshenatadbéer ances. As
expl ained in.gre r detfail_ below, the str ure of .the ring arnms 230 may
e tai | or GG de THe BN BTG v 1h SIS T GITEE T RSer {1 on o
zer 0- i nseptliony frdrec eratdreaciperind i 0 dnd crales spapedvaplera | owi nsertion

force 1 6 ’%é){m% r arm portions
230) as s fnw@g%?%zrj? Eﬁ%’e%ﬁé%a gfell may %’ér)lc?%%ge)g u‘g%%rég%%ﬂgomer spring
| ob&s 231 SPX3Ng PHdsdn idiss FaTR) SRACENDAS Bz aradednfietted toget her and

are al so coRRRERMt AU BN UL Pase PHEdhENSd 222ndYyspespgctive first
and second beam nenbhers 233, 234. The_first beam rr@nbe?rl'stlﬁé hﬂgge
€ d a

rel ativel VIOWFS toarkSfh & (HTKTRSES $PEY het m menbers 234
t hat provieteyagrerenwaridids a1 Gestthend prhmgudgt mipor $poisg 28€mber mai ntai n t he

"rest" 10 posi.tio illystrated in Fl ... The, spfing ortions 230
support th et%vl\itﬁ)'1 gr%slgz}c'ti v%hee%(%ae?eﬁ%i%? r?er%é]?(?gﬁ e@?r%%%?r?%%?g 208 on
opplsi t e FJedexradf SHeraarshapetwi2os dfstirct orprer ospR200g Dneselge 250 of

the flexiklgy cidyfy tsr@ei?r%,le?&@ 156 1o PF ?é:?i@:l?cliyléﬂ’é@'ﬁwgié@ogléﬁge” as
5 & and

illustrated 1n FIGS is held within a retention slot 235 forned
in the uppé® |GBEEIPE Jf0G R: HrfiRrents eMelaHglthirntPtencd¥drs 235
| ocat es t heddirainge @idctime, portions 252 of the flexible circuitry 207,

208 in alignment w card 20, contactin faces 256_of e spring arm
portion upper | obestjg'ﬁ.e T P39t e%?rﬁ#t?%%%?%nﬁ%ed%gﬁﬁgg?y al ong

t haSext er icdrrcsunfryced ofhidie fs ratpltedl woteng dbeaes 28Bfacdsavt preferably
be fol ded on '%.m%ﬁl 2 i ¥z Op it r 0xi ot he second
conduct i vétq%S HSEJI;U 0 sfl]g%%a%#a%]gio 5 Aﬁﬂzéf o%%?géjl%aggfg‘?g?ﬁzgg may be
provi ded thHENE& €ifds) FeaaWaeh G COMRETQF Rae perrbensl 262waateunder neat h
the flexi bl Jddddid rdbrfiit 208 ﬁ&@f&l@ seashd Lo OFf 4481 dityntg the

circuitry 207, 208 and, thereby 30 facilitate the attachnent, such as by
sol deri ng, Y3 @ fégc?rﬁfec%rfo%c PR IToNSE 253 1 6° t AR bBPOSTRGEEFr cui t

boand contmeirdadsuritfing rswrfere t28 cOM rpait aberadrant jomealips Lhe

SPringt ol kP he ALALQAIPLE LSl AEL, ARG 220, JYe DEnSO-BERULEGE TN the
end portions 102 and may include arms 130 that extend
longitudinally therefrom and engage the spring members
122.

25 It has been discovered, that in using the prior

art connectors 20 & 100 that during insertion and
withdrawal of the circuit card 30 into the connector that

variation in the thickness T of the circuit card 30 may
detrimentally affect the engagement by way of gaps G that

30 may occur between the circuit card contacts 34 and the
FFC first conductive portions 62. This detrimental
contact occurs as a matter of compliance between the
connector spring members of the two aforementioned
connectors. The spring members in these connectors and

35 in other prior art connectors are elongated spring

members that extend for the entire length of the



retention arns 228 formed on flanges of the channel 227. 1 8 MAR 2002 m
These retention arns 228 are received within correspondi ng slob§ Zﬁi fﬁ@gﬁd
. in opposing sides of the springlets 221. In operation, the bas Bo Ro
222 of the springlets 221 are partially supported wthin the 5 channel 227
on the web thereof that interconnects the tw flanges together. To provide
a neasure of vertical support and to-#f&etlitate engagenent with the

springl et $cddbctidie fd iR, basa-osd | ORSs@ 2dp g beeBdesnareower than
t he upperépart. of the springlets 221, as j(llustrated 10 in FIGS 9-12. The
channel 2P UM S PheEtohect oPIEha poft FBRE"20PSBYeESsui t abl e

neans, su@reasidry alrliepiogomdsercsar defseevabiest ionsFik tBe the | ower | obes

232 of th%hs_LQ:r 'nrégssarirno%oréﬂe;)ncsi]g%gifx%?e&?hi6|'§o t he cardl5 receiving slot

206 for a greater di'stance than a e upper |obes 231 of the spring

armspor tions 230, whed ie-aomeciori P00st faespt §iagdamnaetdanli,oianhance
the | owi n§e ti.qQn 1;¥§_lrce aspect of the connector ﬁOO. V\hgn a c%rc it card 30
§ FHGSPrEPed P

i s insert&dSntlo t FTSHHRCtorCFarke sTotR 28136t FIG 10,

the inserti@n £dqg, 30 ofrd he GjdL1ld £R5MG 3D ENPLAGER, URQPK! BRel Over spring
| obes 232 and urges themoutwardly toward the tw n”connecting beans 234 in

t he mannePdqqiest FRed D\ tHeL FRRTS afr SRS tofl FIIFeAET THIAR cliRes t he
upper spri |_qhe ]E-Sé 0] nov.e, | fwvar o] d t ,206 and the
spring ar %Q}gnolr %iqb?l:s %Soszgji"votﬁ%df mvrgégk%u}[/\@}ggp%?%ﬁg? 6%%% %éed

i ngertionmefy hercid |l igloardgnaht oot heappsgéi wnsshenaci ntFiE& nd@ urges the
spring arm portion upper |obes 231 (and the first conductive portions 226
suppor t ed AAMIEGHHLY MIABr QydreePRPofingt ferEaneacthprastagpren t he

Circuit cadci0 3 thatd thdoidy Sader iRl atorse-agakast fhencircuit card
30. FIG 14 dl,%g“qamratl cally illustrates the beneficial aspects of

utilizi ng SARTPIR SpratRy RYSFR R B3I 299MBe X f he2 fr 8EBnHSPRVERt Pon r at her
t han cont icainiles 3 ity SEsHers FEC teugdhd byot §eiprithe atkcult wakl be

15 30, the contact force exerted by the spring members 122
upon the circuit card 30 may not be uniform along the

length of the circuit card. The abnormal thickness T, and
warpage W may result in very light or no contact from

occurring between the spring members 122, the FFC 60
20 supported thereby and the circuit card contacts 34. It

can be seen from FIG. 13, that in the area E adjoining
the thickness variation T, and in the area F of the
warpage W, the spring members 122 and FFC 60 lie slightly

away from the circuit card contacts 34.

25 Some attempts in the prior art have been made
to address this compliance issue and have utilized a soft
or elastomeric layer to the spring members 72, 122
underneath the area of the FFC first conductive portions
62. This solution requires an additional manufacturing

30 and application step which increases the complexity of
manufacturing and may affect the ultimate cost of the
connector by increasing it. Problems with this solution
may arise with applying a uniform layer of the

elastomeric material and the compliance characteristics



" ~ 8 MAR 2002 18 appreciated that each spring el ement 221 has a discrete
predeternmined length 1 that is approximately equal to the width off 8 MAR UL

. contacts of the first conductive portions 252 of the flexible circuitry 60.

Because discrete 5 spring elenments 221 are used, each such discrete spring
el ement applies a discrete, individual,Z contact force against the first
conductive portions 252 of the flexi bl ci rcuitry and agai nst the contact

pads 34 ofoft R@CilHr it i) MidiTadd@. | ength L of the spring el ement
221. 10 The discrete |l engths of the sgri ngpel enments_ 221 are snmall enough so
rs

that gaps G will not'Be&ReSSH (& IOV %P sSOArF AP oh8 T and

war page Wtofist peradi renuiwideosut thevidde nof aesadditiotde tomphtann of

detri nent al ' tyeen t i LCuj 30 .apg_the flexible
15 circui ?ra#%g%n%%ga%é]}cg%%ﬁuous coglnte%fg\{é?o%%le&l@ég%pg?ig to the circuit
car@ as a seoritnonEsusidiuteeof fdiichriesp?y ng BhenpresenRiiavengiche | ength

of the conpeqaliofe £4 dnlBCH M NI ShMt 208 ThemLRaPE@ESEYSihgrce applied by
the rivets 225 20 to the base portions 222 of the springlets 221 may, in

certain ciStEnRtEitcesRappIsL EET i kRO oHp? esRFVRMEDRERE FBYLRAS EFELRG arm
portions 230.mddy afuderigie f ethitepdid®ent kebi eg§de Déméhes coppr essi ve force

applied tq the springlet base portions 222 fromaffgcting the.individual 25
circuit carsdlréﬁé;ggeitr% 'abﬁ‘qe?ltrilstgftqehecjs}b?’ilhb %?ﬁporf?%nigﬁéﬁggﬁéﬁeof, neans
2400 or spad g lide gttt efcer 22oapaa t preye berpined déengnld toterl eaved
bet ween t 'oiigg 1 ngl : h ng, LS Ll t din FIG
6 as sepa?%t%q{sepa%er rféé{n%ér?s%ﬁﬁ%%%%%ggg ”:%lgggl gjr'r%%}tcé Eg& %rggégt hin, in
t he order sgfotapproximately 1 ml. (0.001 inches) and nay be forned from a

nonconductive materiglr@RSnShown dd F1& £, 18 £58habess WBREerhiBeegpringlets
221 are forned froma conductive materjal, zggh as a netal. Alternatively,

as shown i ASOTAaRGR WE-I fhe PRI REHNt SS "a§ BESFBRhed directly as a
| ayer 242 invehti dWAG 2URI Uk maceddams2part Dhet benspetogl evobase portions

222, such a l.at i,ng or any.other suitable nmaterial depgsition
t echni que.a %yes%af‘coerb el%or}érﬁi dﬁﬂ aan%llg%%lc%reb?%’fér%Qzﬁgl%nﬁ?nger ve to
slightly spdde apaitrahiecsprf ngorracs porcesnso23pads adj aceangspringl ets
(when viewed I ldding Afe22d 24 e Ldge | AGL M Ohalbs P wga@ﬁggnbl y

t abrasion of t

220. In order to preve e circurt card Insertion edge 36,
the sprinffetdE 24 %%y24l so i ncl ude one or nore C-shaped edge clips 244

thato are The connector 200 provides an electrical

connection between the circuit board 22 and a circuit
card 30 having a similar plurality of electrical contacts
34 that are preferably arranged along an insertion edge
36 of the circuit card 30. The connector 200 has two end

25 portions 202 that define the overall length of the
connector 200. One end portion 202a may be configured to
include a locating feature that serves to assist in
guiding the circuit card 30 into the connector 200.
Flexible film circuitry 204 extends between the connector

30 end portions 202 and is arranged on opposite sides of a
circuit card-receiving slot 206 of the connector 200. In
the embodiments illustrated, the flexible circuitry 204
has a length L that is equal to the length of the card-

receiving slot 206 and includes two separate extents 207,
35 208 of flexible circuitry that are supported on opposite
sides of the card-receiving slot 206.



10 applied to the springlet body portions 223 at the | ower spring | obes
232. These edge clips engage a slot 24S and the bottons 246 of tﬂeaIMERSNmZ
. 232 and will prevent the |lower |obes 232 fromacting in saw tooth fas
agai nst the insertion edge 36 of the circuit card 30 when 15 inserted. The
edge clips 244 may be in the form of ;ngividual clips applied to each
springlet 221 or they may constitute- ingle elongated clip having a

length L that extendgs theldshside@fpdde sprrpgsassegbby1220+hEI G 8
illustrates aq&ther enbodi nrent of a 20 connector 260 constructed in

accor dance MitHP Y& FriHet Y e0br 1% HBUPPREERE PRVBNEPYR: Fhe ELBAABEtor 260

i's one thajpriagy asgmcithiwee 3pri noae! enean cﬁnftguram 6het epptaygi de
onnec or,. The conn ct.or 260

zer o- |nsert|on forc characteristi S.Lo
Gei 1 ses SR D et 65 ohes: LRRTEREER forgiPeuteay 260
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within the QQﬁﬁg 20 | 65 & 15,
t he connector utﬁf é&?ﬁﬁ%%%?%g %%%enb€§é§6%§§9nﬁﬂgg él&%gu%é spring
el ement s wasqéﬁﬁﬁﬁnﬁﬁthﬁwtm@ @I%@@ﬁtPQBBlP§ 8k3a Brééé?epﬁrﬁé@ndlscrete
length 1 ang t@:ﬁdautzp ﬁﬂté'ézhghéZ 2 %ﬁo@?sgza@o[)t y=Le! %ﬁzgaparel@fusr of26'6
opposing s m i ons at extend abgve port.i ons

and are cd“??r?estg piTas ey THE VRl BPrS5CRER{NEE) 2bearrre ﬁ§e¥§e§69n 10

t ~AR 2002dﬂhu%redénuﬁréusmhtabf%(%eﬁéntmbnchedﬁplcbaca esogsveest i on of
t he conne at_a rest ition mnth CIrCUI rd, present in the
card- receﬁ%ﬁ%g%ﬁ%'aEﬁxpr?%% e%p%%ln%t%b?l g aFﬁFbS %gns 228 partially 5

extend i ntwgdthearalonr el predsterm0ed Taegthrd dfpkbal kpnsepapat ed by a
di st ance that is |less, than the thlgknesigof the circuit car

Preferabl 94 n tH% 0% o ® HRF $ERERPF ¥pREP YlaoFoPﬁ€e§ﬁﬁVﬁg%8FﬁFport|ons
268 rest upprtidemcingiletny ENbat 264itrnbasaapoerisnch22@.t hahekkey are

GUUEG e QUL ALy yPon. ane §OLALIG0g1 cLB.AR VALl ng meber 261

é‘release cammed position up n a counterr tion of the
act uati ng srmmm* PEIC TR S %&@rmun@ BaYi @hsgr e¥rdsd theoughn&beor 260 15

W th a zerQsifisarids Uhd ¥&Lr 1 5h& 244 LhhushratesnhBecachuating menber 261
rotated into a first operative position where the sprlng arm portions 268

are spreafRItHEIHY 10! pe? nt e e8RS PRASEIPP8N28F FRefOFFCGE card 30 into
the card- rengiadiy si@d. 208l tdheatst v@ahB8JotREPEEhan the rivets 225

20 illustrated of connecting the spring structure 200 to
each other or to the connector end portions 202 are also
contemplated.

The springlets 221 are preferably substantially
identical to each other and have a common thickness.

25 They are preferably made from a resilient, spring-like
material such as metal or plastic. As mentioned above,
each springlet 221 includes a pair of spring arm portions
230 that extend above body portions 223 and base portions
222 thereof. The springlets 221 may be produced by a

30 suitable manufacturing process, such as stamping, that
can provide the springlets 221 within appropriate
dimensional tolerances. As explained in greater detail
below, the structure of the spring arms 230 may be
tailored to provide the connector 200 with either low-

35 insertion or zero-insertion force characteristics.

In order to provide a low-insertion force



20 261 illustrated takes the formof a cylindrical rod 262 or mﬁlm ﬁ
portion thereof truncated along a chord C of the cylinder. This tru éthmn
. forms respective najor and m nor axes or dianeters D1, DZ of the actuating
menber 261 where the major dianmeter DL is greater than the mnor z5

di ameter D2. Although a truncated cylindrical rod 262 is illustrated, it

wi |l be understood that other sinila3ccentric configurations, such as

el lipti Calzaess Tc]lcﬁattﬁf TheMddnrRe:tdist2 (ﬁg,Oe:fZHG@Céfbio’ﬁacj; rbﬁge%@ftﬂﬁnsTbgobOd%’
portions t Spri.,ng t 5 are provij with a centra
passage 27§ havi g’%”%nﬁ’hfi@?ﬁr%@g’h ¥ e’ Ir%%tjnn%#u‘?‘ﬁeu@ﬁﬁnﬁn ssenbl y
264. Thi s lpaea@gprdHYy rleteisy e 1t ,he2 33t ualhege nevbesp2tdgt hebesn2and

cooper at i vwel.y er ith .t C i 2 e.Spripg arm
or 1 ons 268 oot setsa e A (e S A LR ST LY M
t he Spassager ingle VAR SEOER XL @) .23% Rhixespeentwei bhrsthanflower spring

arm | obes gLy G MPMeridE- LWEY, sS4 acerd ff@s@%é’%%et‘hﬁgrgﬁQSBThe

| ength of the major diameter DI i's enough to force, by way of the | ower

| obes 271 Pa%e T&IA Y v L8139 0 s THHY & Hut Wt TRy 5F € F%@Ee&beto t he

car d- r eceigéidasds Ibtam? dampEYss J3er HE theoviserdh oinwira sissutd card 30
into the slot 206. Wien the card 30 is fully inserted jn the slot 206, the
user rotatd€ RS NG G RP TS ri‘?'lt%a#rsa]l% §8%onti®Bper at i ve position

as ldepi ct gdbgin ileiGasl 2 dudthatted sSiom PG . dd aneter DZ in now vertical. Wth
DZ being shorter th ; ' riion h arge.rel eased
aﬂxeD]sEfnrtdﬂﬁ]Sa[yrﬁ PEIEE):E’Q 330 mguéééﬁﬁe@fg% ; 8@0

fromtheir outward bias ey _spring back towar -receiving
sl ot 206 weg@eqtHed tenice alb ofexikl 9eahr 260ty 20t AR ORrst

conduct i Ve RRydiitenss 2l At thiee fdexd B 36411 & Ye ROTcorR8c8Be bbeught into
contact with the circuit_board contacts 34. The actuati ng menber 261 may be
%57 g

suppor t ed SR FdgS e & Ginedtort et tFHRSLDEBY 90 heat PRgsS ret ai ning
rings 20 @refidreblsuifcllled] mgmrs.itself as illustrated in FIGS. S &

9 and is held within a retention slot 235 formed in the
upper lobes 231 of the springlets 221. The retention
slots 235 locates the first conductive portions 252 of
the flexible circuitry 207, 208 in alignment with card-

20 contacting surfaces 256 of the spring arm portion upper
lobes 231. The flexible circuitry extends downwardly
along the exterior surfaces of the first (and outer)
beams 233 and are preferably be folded upon themselves at
their opposite ends proximate to the second conductive

25 portions 253 thereof.

An elongated base plate 254 may be provided
that extends between the connector end portions 202 and
underneath the flexible circuitry 207, 208 to add a
measure of rigidity to the circuitry 207, 208 and thereby

30 facilitate the attachment, such as by soldering, of the
second conductive portions 253 to the opposing circuit
board contact pads 26.

In order to control lateral alignment of the

springlets 221, an elongated retainer base 227 may be
35 provided in the form of a channel having one or more
retention arms 228 formed on flanges of the channel 227.



The actuating nmenber 261 may be provided with neans for manual Q] A@oﬂm]
thereof, such as a slot 277 formed in an endcap 276 of the actuat’i QH

262 into which a screwdriver or other tool may be inserted to 25 rotate the
actuating rod 262 between its two operative positions. O her structural
features, such as levers, may be used1 mani pul ate the actuating rod
between its different operative posit+ens. Although the foregoing
descriptiamd@asﬂaﬂﬂnﬂubﬁxhﬂmyrﬂQ&ﬁai@ereomneedowStbinthe present invention

as Dol N9 TRUNSA L A1 § O ddier Shag 1 D930 Lbe sRLENgeSLEYCt Ur e of

he presen Vet 1on ons suc a right
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il ést r at efdmanm@ G270 ddimetaRrEneRrt nt ik ot WRPEEOMERE EhENRr B¥ent

i nventi on fhddie|didee heat CIT&Lpﬁoxﬁfcﬂéi ae@@ayuﬁ@ bay$eBPichad order to
accommpdate 5 either addd%‘%ﬁf circuit cards or $rCUIt cards. 330 of
FTUTE =
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i nst ance «@vexHe spcirealser thesovesatlohenz2h oaytbe vadeentorog6d. FI G
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use of two erhat € spring stFuct Spring structures
4130 440 arna Fsﬁﬁ:ﬁaor&e]eﬂ on Bre etlanre bd2 baseayehberf digedheospheng

struct ur e b - A40 SRY 5o b0 SAPPHES @ytgnéél@&bié%ghs CkfiEHi by 404 on

both sides of a circuit 15 card-receiving slof 406. In the spring structure
410 shown 9% FHEREE- of FIG 18, a plurality of |nd|V|duaI di screte

spring el enents 412 Z&EQ:érUp:E@réééhlEleétheuba§EGHeﬂbethéOEOwéfeﬁ.ebéb| y wi t hin

correspond] openi n 414 so that_the 20 ring elene 412 ma
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tlon sprin

The free en S 416 i ncl ude armportions 418 that extend
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20 206 as illustrated in FIG. 10, the insertion edge 30 of
the circuit card 30 impinges upon the lower spring lobes
232 and urges them outwardly toward the twin connecting
beams 234 in the manner illustrated by the lower arrows
of FIG. 10. This causes the upper spring lobes 231 to

25 move inwardly toward the card slot 206 and the spring arm

portions 230 to pivot or move about a point P. Continued

insertion of the circuit card 30 to the position shown in
FIG. 10 urges the spring arm portion upper lobes 231 (and
the first conductive portions 226 supported thereon) into
30 engagement with the contact pads 34 of the circuit card
30 so that they apply a normal force against the circuit
card 30.
FIG. 14 diagrammatically illustrates the
beneficial aspects of utilizing multiple spring elements
35 221 of the present invention rather than continuocus
spring members as taught by the prior art. It will be



t hi ckness of the circuit card inserted into the connector 400 soml?ahmhh?
spring armportions 418 wll have an inherent bias into contact h 2002
circuit card, when inserted into the card-receiving slot 406. 35 The right
side of FIG 18 depicts another fashion of a spring structure 440 that
utilizes two "1 a ~laK ~uul 23 eIo;&g.ed spring nmenbers 442 supported on
t he base nenber 402. These spring ne s 442 have respective opposing base
portions 44prand dueee et pordi asr 4. e Thehit e28nHapoat ddBsréd4 of the

spring menbers 442 .are, preferahly .5 stanped to define a plurality,of

R Vi QU PSR T A D 1 RS o SO SF LR P o eHeA T of Ret PRy

i nterveni ng FRACHES e/ Shddtls o ©id eflrst NeoS@hERYvE] BBRRESNE46 are
cantilevered up fromthe hase portions 443. This segaratlon and the |l ength

of the spales Arhe Pritle dairsbring® @t enBhtatd=adt SgF&Efetel y within

i ts sl engt kranhgpprAlenehtl stretersaised, foicle agahndisthetctl exirbhg circuitry
404 and a %jrcuit card insen%ﬁg i%%o t he carg-rfceiv%ngtslot 406 akin to
the mannef *SF¥ e IR GUS & TPt P KERBT dFRBFS i FORFFI be

appr eci at edratimatt tdhee enfboxti neoidwit ihe poesemsi Av2nbEonhehifdhxhbdebeen

di scussed l.n . i t pLkcat Lo -t he
principl eglgcﬁlﬁgflré\%]ﬁ%anlﬂ%rsréekg%u%gﬁto%%? ?%%?TM'VO%E %)rgyeg!ea E% gLI% t hose
skilled iFa@ t3e Wwrthig ttHout Lergah t nef f loen ehBeinguelspenitt 28Ad scope of

th?o‘”Ve”%ﬂgldisé%é%3”¥%é§(E%:%% the spring elements 221 are small

enough so that gaps G will not occur. In this manner,

thickness variations T and warpage W of the circuit card
30 will not result in the formation of detrimental gaps G

occurring between the circuit card 30 and the flexible

15 circuitry 60. Thus, a continuous contact force is
applied to the circuit card as a continuocus by the
individual spring elements 221 along the length of the
connector card-receiving slot 206.

The compressive force applied by the rivets 225

20 to the base portions 222 of the springlets 221 may, in
certain circumstances, apply a like compressive force to
the spring arm portions 230. In order to reduce the
likelihood of the compressive force applied to the
springlet base portions 222 from affecting the individual

25 circuit card-engaging ability of the spring arm portions
230 thereof, means 240 for spacing the springlets 221
apart may be provided and interleaved between the
adjoining springlets 221. One such means is illustrated
in FIG. 6 as separate spacer elements 241. The spacer

30 elements 231 are thin, in the order of approximately 1
mil. (0.001 inches) and may be formed from a non-
conductive material as shown in FIG. 6 in instances where
the springlets 221 are formed from a conductive material,
such as a metal. Alternatively, as shown in FIG. 7, the

35 spacer elements 241 may be formed directly as a layer 242



" CLAIMB 1. An electrical connector (200) for effecting a connectionf ifeMAReR((2
a plurality of first circuits (24) disposed on a nounting surface (28) of a

. 5 circuit nmenber (22) and a plurality of second circuits on a circuit card

(30), the circuit card (30) having two circuit faces di sposed on opposite
sides of said circuit card (30), at |east one of said circuit card faces
i ncluding a plurality of individual cdmt act areas (34) 10 arranged in a

predet er Mopednpatlseipartt E cY adrdifas: (Bde fEwHE NgnPords onsueh said
circuit card sec@a{nd .Ccircuits, the connectar. (200 havicn | n%)roved
car dengagéfef BHATdle A% bSO Voo rmE a o‘%%‘?? tht®215 two

opposi ng cerhadiome .endhaorddgaaresr (203entes SPrl nndsseadry bExyensi hg2

| engt hwi se .het t t or.t] 0 . 1 he ring assenbly
(220) hav?’ﬁgﬁa\é%%(g’te (;%r %ﬂeq%g"%vlg{lgsﬁ{%ceeoc%ééc%tst}{c‘%rsc?}gf%# ?%gr ein, a

pl uBal i t y pofrtdlomest 230aldfy ashiradiant eprimglets ddhgrdlewdpbser oheopposite

si des of ang~r Ind I SUPPOK 58, dx8pri ng
assenbly Esg'gi(()e? Z%Re%g?rﬂ\gag%ses(l%n éﬂg%/flﬁé}gefl rst c%%%?v?p%r?i ons (2S2)

di sposed t hereon andPeX&ifd P RIS AF THW rRteF ¢ ngt5F 6t (206) and
second corduet iivesRAIdOREEL S, extienshntngbe i ox2 Mehgyt@lsaid circuit

cireuit bIAFIUERy) | SR P FHty RIS 1920\ TRT U g SRl ORI Tty of

10 applied to the springlet body portions 223 at the lower
spring lobes 232. These edge clips engage a slot 245 and
the bottoms 246 of the lobes 232 and will prevent the
lower lobes 232 from acting in saw tooth fashion against
the insertion edge 36 of the circuit card 30 when

15 inserted. The edge clips 244 may be in the form of
individual clips applied to each springlet 221 or they

may constitute a single elongated clip having a length L

that extends the length of the spring assembly 220.
FIG. 8 illustrates another embodiment of a

20 connector 260 constructed in accordance with the
principles of the present invention. The connector 260
is one that has a modified spring element configuration
to provide zero-insertion force characteristics to the
connector. The connector 260 utilizes an actuating

25 member 261 in the form of an elongated rod 262 that
extends the length L of the card-receiving slot 206 and

is received within the connector end portions 202.
As best seen in FIGS. 11, 12 & 15, the
connector 260 utilizes a spring assembly 264 with
30 individual spring elements 265. Each such spring element

265 is of a predetermined discrete length 1 and has a

body portion 266, a base portion 267 and a pair of
opposing spring arm portions 268 that extend above the
body portions 266 and are connected thereto by way of

35 vertical beam members 269.



1 8 MAR 200Z 25 discrete, resilient springlets (221) arranged iR

si de-bysi de order and extending along a Il ength of said spring 36 %Mﬂ@z
(220), each of the springlets (221) having a discrete |length and further

i ncluding a base portion (223) and two spring armportions (130), the
spring arm portions (230) extending frfén said springlet base portion (223)
and being spaced apart from each other~to 35 cooperatively define a portion

(()f238?| d Cﬁrd recei ving 5l Disf29624t bﬁrsbew@eo whaicth @@drpil@gsaram portions
each_supporting respective ones, o i rst conduct.ive portions
(252) on & 1% %tfg%ré %? %?dc%%?ﬁcFBEe?SPnatslaotr €20 5’H;9rr§cteri zed in
that: 40 amnd1smm|mgr@mntpoardoms pP286enknchudéas pawﬁsr&tenaﬁpgptive upper
and | ower sp n a r[i.ng arm

| obes (231&(5%2‘)90 con ron %&%t %églnﬁ ng“ ggggfh eg(%s %‘@t&%ﬂ.lf
car dr ecei \@xiprd oln‘(QO@}e @@E@ reaeivant @ﬂ05a266spri1‘rhlgl}’eta§e45 (221)

further i ndgpenden %P&Eédabl})' QSHEItBHEEetﬁQtS@L' d 18304V & Hd T St
conductive port | ons ( %@t o thereb rge said first_ conductive portions
(252) of SEt¥FERTIaces ¥ 4§1¥%%ché’éiid38ar dPrederdbry siidt tthe6) and into

cont act vm;schsﬁtai@lncw@umméﬁruoﬁegt 3ot areaneWkeRi®gd Sahnd pirtdrds card (30)
's inserte%%ér“égéaﬂgoga{geségéugg % memb1 8 Ri%pgzn%%ner such
10 that they are moved, or "cammed", outwardly upon one
rotation of the actuating member 261 and released from
their cammed position upon a counterrotation of the
actuating member 261.
This camming action provides the connector 260
15 with a zero-insertion force. FIG. 11 illustrates the
actuating member 261 rotated into a first operative
position where the spring arm portions 268 are spread
outwardly to permit easy insertion of the circuit card 30
into the card-receiving slot 206. The actuating member
20 261 illustrated takes the form of a cylindrical rod 262

or with a portion thereof truncated along a chord C of

the cylinder. This truncation forms respective major and

minor axes or diameters D,, D, of the actuating member 261
where the major diameter D, is greater than the minor
25 diameter D,. Although a truncated cylindrical rod 262 is

illustrated, it will be understood that other similar
eccentric configurations, such as elliptical actuators,
will be just as effective in operation.
The body portions 266 of the spring elements

30 265 are provided with a central passage 270 that is
continuous through the length of the spring assembly 264.
This passage 270 receives the actuating member 261
thereon and cooperatively operates with the actuating
member 261 and the spring arm portions 268 to effect the

35 opening and closing described herein within the passage



2. The connector as defined in claim1, wherein said springletq Pzaék amz
hel d toget her | engthw se along said spring assenbly (220) by at le
retainer (22S) applying a retention force to said springlet base portions
(223). 3. The connector as defined in claim1l, wherein each of said
springlets (221) includes a central passage (270) extending therethrough
and communi cating with said spring arfiportions (230) and said connector 5

(200) f””2m’80i) rxgql uiESs ﬁri@dﬁiwn,( &liitié Bd&@ﬂd%ﬁﬁirhgn@frhvﬂ.éﬁggshlwﬁgh sai d
connector (. of said springlet centr assage : e

act uat or (r%éﬁ u@éﬁ%&%% Sd‘b‘{)j{ﬁe%% Qa%ft??%taa\f\'ﬁg’éoge’g%%ég erair%’?e

posi tion, luingrtéi ofvdre seE jbractiatadre 251 )i soegupiges taiftbrdd®e f instwagper ati ve
position, said actuator, (261) exerts an opening force on said two spring
arm port i Gfs (B3O SARESH T gl et TROU)T t_F T hePEBYORPr 288 t hem and sai d
first condughat@lloritNsdsiet Uppehd eshtdereopi vihgas by doth respect to

sai d connegt.or card-receiving 15 slot (206). and,, wherei n.whep_said act uat or
(261) occ&&léc's pseaﬁ“H‘tssec%}?d H%eer%ttji% cE)ésai‘t rHhcushi @b e%? nbnE8r géei s
rel eased faglam died springlet spring arm portions (230). 1 ~ MAR ZW02 27

4. The connector as vﬁ%t)r@{je L6 3 dn iy E‘@ﬂdﬁitgngﬁié?ega% QBeséggtt""O

spring arm portions are 1'nterconnecte r assocl ated springl et
base porti2®fs (E3ugpr figtAtehdecridetng (oBBer234} . into 1ts

10 second operative position as depicted in FIG. 12 so that

its minor diameter D, in now vertical. With D, being
shorter than D,;, the spring arm portions 268 then are

released from their outward bias and they spring back
towards the card-receiving slot 206 under the influence
15 of the beam 269 so that the first conductive portions 252
of the flexible circuitry 207, 208 are brought into
contact with the circuit board contacts 34. The
actuating member 261 may be supported within the
connector end portions 202 by bearings, retaining rings
20 or other suitable means.
The actuating member 261 may be provided with
means for manual manipulation thereof, such as a slot 277
formed in an endcap 276 of the actuating rod 262 into
which a screwdriver or other tool may be inserted to
25 rotate the actuating rod 262 between its two operative
positions. Other structural features, such as levers,
may be used to manipulate the actuating rod between its
different operative positions.
Although the foregoing description has been in
30 terms of the connectors of the present invention as being
mounted vertically to the circuit board, the spring
structure of the present invention may be used in other
orientations such as a right angle connector 200' as
illustrated in FIG. 16 in which the orientation of the

35 card-receiving slot 206 of the connector 200' is parallel



5. The connector as defined in claim4, wherein said first beang %ﬁ 2002
I nterconnect said spring arm upper |obes (231) to said springlet

portions (223) and said second beans (234) interconnect said 5 spring arm
| ower | obes (232) to said springlet base portions (223) . 6. The connector
as defined in claimb5, wherein said fifrst and second beans (233, 234) are
spaced apart from each other in a di réion transverse to said

card-receir¥l RaeSkatrctid@6)boatkd TE e ttHarapdiedémeicuTnel ai m 1, wherein
sai d el ectrical %I%Q_hacts (2Q4) include extents of flexible ci re Ltry (207,
208), and”84t§ie Yan@sségéﬂftc‘@rﬁﬁift%wg 1t OnsSCUPBL L5 @é sai d
contacts aneagcdrsipntedwiedy tOppotdserendnwintsidn ddeximdude réwatry
extents (%9§bu%%8%ard—receiving bays 301 in order to accommodate
5 either additional circuit cards or circuit cards 330 of
greater length than the circuit card 30 shown in FIGS. 4
and 8. The latter instance serves to increase the
overall length of the connector 300.
FIG. 18 illustrates another embodiment of a
10 connector 400 and depicting the use of two alternate
spring structures 410 and 440. Both spring structures
410, 440 are supported on an elongated base member and
the spring structures 410, 440 serve to support extents
of flexible circuitry 404 on both sides of a circuit
15 card-receiving slot 406.

In the spring structure 410 shown in the left
of FIG. 18, a plurality of individual, discrete spring
elements 412 are supported in the base member 402,
preferably within corresponding openings 414 so that the

20 spring elements 412 may be inserted by conventional
means, such as by stitching them into the openings 414.
Each spring element 412 has a base portion 415 and a free
end portion 416 that extend upward from the base member
402 in a cantilevered fashion. The free end portions 416

25 include spring arm portions 418 that extend inwardly of
the card-receiving slot 406. These spring arm portions
418 support the flexible circuitry 404 and particularly,
the first conductive portions 407 thereof within and on
opposite sides of the card-receiving slot 406.

30 Preferably, the spacing S is less than the normal

thickness of the circuit card inserted into the connector
400 so that the spring arm portions 418 will have an
inherent bias into contact with the circuit card, when
inserted into the card-receiving slot 406.

35 The right side of FIG. 18 depicts another

fashion of a spring structure 440 that utilizes two



1 ~ MAR 20Z 28 8. The connector as defined in claim3, wherein spigd MAK Zuul
actuator (261) includes a camthat engages a portion of said central
. passage (270) when said actuator (261) is in said second operative
position, said spring 5 armportions (230) riding on said camwhen said
actuator (261) is in said first operatjve position. 9. The connector as
defined in claim1l, further including Zh el ongat ed retai ner base (227),

each of saildngRiticdd|shs iR dbmRatnn el deasdriad toml t e Sugper hedlbkr their
extent between s%:?d connect or er}?d ortions 6202%&@%/ sai d retainer base
(227), saiff<ret dRFEF SRR FAN u"iﬁ%a"ao\ T HETPRT < haVlf ngPPRB+FPanges
(228) ext eadiengoritdrefy @w3 saidl firdaiarel dhaseiowd padti aThy Supporting said
springlets _(;221) .via their ortl n aid. r i se
Fanges (328 Phrchehe, Mad ot phed g 7 Adesng ot 2 Ee | SHEERERRTDSC
sprieng asseabiped 220defin® A Flund bty prf ntrdi videad t seardgconnect or (200)
for providi I rd | t Liynof first
contacts %%%)%eglr%sgl%(r%it rtr:lalrfr\a‘;/CI g%%g%%%é(}?(ﬂ aﬁ%&gu%ﬁﬁgl kﬁ?y of second
contacts (BARIYENENy FREGIRfardt TisTliratearin (Sbiedavi Hye aBPEYEE (36) t hat

is insertablsgents0 sand Jramia o dvomsais £MeEhOrndL80porsabdscireuit
card (30) havi n% first and second gpﬁ_(l)gl circupt surfaces | east one

t
of said fi*St andtSeSSRFTACHCR gria %%?f%%%geﬁagflﬁg sai d

seaond comleaetisxs( 3)ch spring element to act discretely within its
length and apply a discrete normal force against the
flexible circuitry 404 and a circuit card inserted into
the card-receiving slot 406 akin to the manner of the
previous embodiments.

15 Accordingly, it will be appreciated that the
embodiment of the present invention which has been
discussed herein is merely illustrative of a few
applications of the principles of the invention.
Numerous modifications may be made by those skilled in

20 the art without departing from the true spirit and scope

of the invention.



10 di sposed thereon, said connector (200) conprising: a connect orl &dﬂéﬁﬁ@nz
i ncl udi ng two opposi ng end portions (202) that define a length of said
. connector (200), a contact spring assenbly (220) extendi ng between said
connector end portions (202), said contact spring 15 assenbly (220) having
a card-receiving slot (206) that is adapted to receive said circuit card
edge therein, said connector (200) further including flexible circuitry
(204) extending | engthw se al ong said connector (200) between said
connectorgéﬁémgortions (202) and on opposite 20 sides of a centerline of
said card-receiving slot (206), said flexible circuitry (204) being

orted upon said_cont gct ring assenbl 220) ,in partial overlying
fgfgtionshig t her ewilt'h, éﬁ(gﬁ%95£%ﬁé;(ﬁ?qghé??rzé%ﬁgpiﬁﬁFuding aplurality
of first Lye rtians (25 25 di sposed_thereon i p. spaced-apart
or delr Feng%?%\%Egéhé gﬁ%c’té%lﬁc%]’t(oéi gt?eate“éeeorf £a5?s§“%% HeY e%%i €fﬁgtsl ot P

terlineg Is : ' - j f I lit
of i Scr 68T L RIRVI A e e Srenro Y SRS Bl "2ty

hgving a predeler fered 30 JXICrARN agldlearngitéy@@c@e@én&a&grém%gg s%' ement s
(221) having a base portion (223) and two spring arm portions 23%

ext endi ngaf eercie Rasd PAd)i ORHLZB)raiit HHROSETh PMAPPRSI £RoSi des of the

card-receiving slot centerline, characterized in that: 35 said connector

(200) inckudesia lfases dispdd#dd onibpposite sides of said circuit
card (30), at least one of said circuit card faces
including a plurality of individual contact areas (34)

10 arranged in a predetermined pattern, the contact areas
(34) forming portions of said circuit card second
circuits, the connector (200) having improved card-
engagement characteristics, said connector (200)
comprising:

15 two opposing connector end portions (202),
a spring assembly extending lengthwise between the
connector end portions (202), the spring assembly (220)
having a slot for receiving the circuit card (30)
therein, a plurality of electrically conductive contacts

20 (204) disposed on opposite sides of the card-receiving
slot (206) and supported by said spring assembly (220),
the contacts (204) having first conductive portions (252)
disposed thereon and extending within said card-receiving
slot (206) and second conductive porticns (253) extending

25 proximate to said circuit board first circuits when said

connector (200) is installed upon said circuit board

(22), said spring assembly (220) including a plurality of



~ 30 menber extending between said connector end portions (202), Egig Baﬁmz
menber including a channel (227) having two spaced-apart flanges™( é )
~extending therefromthat define an interior space of said base nenber that
40 receives said spring el enment base portions therein, said channel flanges
(228) at least partially aligning said spring elements (221) with each
other along the Iength of said conneeﬁgﬁw(ZOO), said spring elenents (221)
further being biased towards said card-receiving slot (206) such that when
said ciraisceatd, (863i1lsehnseptetlglate sakd)cartaneesl Wmgs isleotby(-206) ,
said spring armportions (230) of said discrete spring elenents (221)

spri ngi ngg jdengyader sandl extendingaalond0p aedgapplof @aildirsgining of di screte
contact forces to said circuit card (30) to bring and maintain said

¥d exi bl e assoublyy(2205t eanducfi vbepepriogdeta52R 2 daeting cal cont act
wWth said circuit card second contacts (34), each of said discrete contact
forces bed¥RFeppe i bengklt handshnrytbpri Agcéreingt adbaGeetRetdyt hs. 11. The
connector as defined in claim 10, wherein each of said spring el enents
(221) furtdet) i3RY UEER SPHHAY PEM: PERLESDS) (ddfper tilfy SRWERE 3 d spring

ti £ 230 jd_t [ ti 5.(230)_ Dbei .
It er conrEET PR oS BbsBEr SPaUREpAFHY SPefePoios ot e E2SR by
respectlv§%£§%r§ngfb£irst and éscond b an1ne%? rs. 233, 234). .1 8 MAR

2002 31 1 S Ronnettor SBECqer FREF i AtEMal %ﬁiﬁ%lsaid two spring

ti ) hqLlpRelud - I i . (231, 232
ﬁ]th pgielc\'c/)er ‘légc%?%‘{/gs a%%ggggagt B? rggrr%oglggﬁ %ﬁg %i\jﬁrl{tﬂ—qﬁrée%ggér( o said :

card-receiyhing(5hof ﬁl@Q@ébeé@eeEhesﬁgaﬂggﬂhﬁ%ﬂﬁfﬂ&%dﬂh clAdn 12,
wherein said first beam nenbers (233) inferconnect said upper spring |obes

(231) W tdasri susporogngl eaBpbchody paelki oFs sa@dZB)f iand irhsaciond beam

menbers (234)
portions (252) on opposite sides of said card-receiving
slot (206), characterized in that:

40 said spring arm portions (230) includes
pairs of respective upper and lower spring arm lobes
(231, 232) and the upper and lower spring arm lobes (231,
232) confront each other on opposite sides of said card-
receiving slot (206), such that each of said springlets

45 (221) further independently exerts a biasing force on
said respective first conductive portions (252) to
thereby urge said first conductive portions (252) of said
contacts (204) toward said card-receiving slot (206) and
into contact with said circuit card contact areas when

50 said circuit card (30) is inserted into said card slot

(206) .



5 interconnect said | ower spring | obes (232) with said spring Slﬁqigiémgpy
portions (223). 14. The connector as defined in claim12, wheradi

upper and lower spring |obes (231, 232) project into said card-receiving
slot (206), said lower spring portions projecting a greater distance into
said 5 card-receiving slot (206) than I d upper spring |obes (231) . 15.
The connector as defined in claim10, erein said spring armportions
(230) apply normal forces against said circuit card first and second
circuit surfaces. 2+ d NAR —ppAeld?ckb.asA dxdfirent ain asiseily, (200) for

wherein said springlets (221) are held together
lengthwise along said spring assembly (220) by at least
one retainer (225) applying a retention force to said

springlet base portions (223).

3. The connector as defined in claim 1,
wherein each of said springlets (221) includes a central
passage (270) extending therethrough and communicating
with said spring arm portions (230) and said connector

5 (200) further includes an actuator (261) extending
lengthwise through said connector (200) by way of said
springlet central passages (270), the actuator (261)
being operable between a first and a second operative
position, wherein when said actuator (261) occupies said

10 first operative position, said actuator (261) exerts an
opening force on said two spring arm portions (230) of
said springlets (221) to thereby spread them and said
first conductive portions (252) supported thereon
outwardly with respect to said connector card-receiving

15 slot (206) and, wherein when said actuator (261) occupies
said second operative position, said opening force is

released from said springlet spring arm portions (230).



" electrically interconnecting a first printed circuit board (22) having

el ectrical contacts (26) thereon to a second printed circuit boaqdu(®8%~
. having electrical 5 contacts (34) thereon, conprising: an el ongated png

assenbly (264) for being positioned on the first printed circuit board (22)
said support assenbly (264) including g plurality of substantially
identical, discrete resilient supporLJﬁ“ menbers (26S), the discrete
support nenbers (26S) being generally U shaped as seen froman end of said
support nenbers (26%)., ecadk @dohtleeitdrSHPALF Iddein (Zbo)m hayi Ng a body
portion (266) and two spring armportions (268) that extend fromthe body
portion (@héyeithsasdpparh dF wmevibertweprapgiay mporpennsof{L68)3 bei ng spaced
apart to define a |ongitudinal opening therebetween for receiving a portion
of sai d serenidnpernbedeciceduict bb®id E@@@ociwred nspshiglal Scast e support
menber s (265)'bein% 20 arranged in |ongitudinal fashion to cooperatively
define a pengifangf (33Bd Syppaorstasd@rsiacqubdeani RIdbngEi4di nal openi ngs
cooperating to define a second circuit board-receiving opening (206)
extending longitudinally through said support assenbly (264), each 25 of

said discrete support menber body portions,includin central opening
(270) di sposed jtheréi'n tﬁg"ﬁ E(?ﬁ’ﬂf"rﬁpt(?ﬁ@ss \ﬂ%ﬂ”é%‘ghl fgjsaa:'.rrﬁl Aéypport nmenber
Spring arfnpoLthonsia £iBMBANY 335\2% e dd LB Sl NG (207, 208)
arm upper lobes (231) to said springlet base portions
(223) and said second beams (234) interconnect said

5 spring arm lower lobes (232) to said springlet base

portions (223).

6. The connector as defined in claim 5,
wherein said first and second beams (233, 234) are spacad
apart from each other in a direction transverse to said

card-receiving slot (206).

7. The connector as defined in claim 1,
wherein said electrical contacts (204) include extents of
flexible circuitry (207, 208), and said first and second
conductive portions (252, 253) of said contacts are

5 disposed near opposite ends of said flexible circuitry

extents (207, 208).



30 said support assenbly (264), said flexible circuitry (204) inclupmnmﬁﬂ 2002
plurality of spaced-apart electrical conductors being electrically

. connected with the electrical contacts (26) of said first printed circuit
board (22) when said connector assenbly (200) is nounted 35 to said first
printed circuit board (22), said electrical conductors having respective
conductive portions (252) associated~ﬁﬁ%remﬁth, said flexible circuitry
(207, 208) being positioned on said support assenbly (264) such that said
conductive portionss(252Thar ecpasicttioanad e fdaiedi 4th dilscimet®, support nenber
spring armportions (26S) on at |east one side of said |ongitudinal

openi ngs whereoh aaddofacsartioged@sd )ciincliudesoa dzamedsiati renaagas iy ( 206)
to provide an electrical connection with the electrical contacts (34) on
sai d seconrdrpiPnt e epriducenbsadd PESERIS WEN SHieh sBThEBPFYa@d circuit
board (30) is received within said support assenbly (264) and said discrete
support méAbel E8nght G8iAase6pBRi FPSTAHIPARST i e i B3 HhtSHERE connect or

assenbly (200) in¢ludes; _an actyator (261). positioned in_and 50 extendi ng
t hir ough séra %JP§EFBP€ dapPor £ifemGe PSR ST S TR Hpeiiigs (270),

said actu (261) bein perabl e bhetween first. and second positions

wher ei n mﬁégagaﬁﬁ éEtﬁﬁfgr%&fg%)°P§ﬁ%¥¥¥ﬁ(?qﬁsgﬁoﬁxsition, sai d act uat or
(261) engages sai d discrete support nenber 1 ~ MAR ~UU2 34 55 spring arm
portions (230) and exerts a force on themto spread themoutwardly with

respect to each othgr toThRCLeASRINE SIZHim o d ol {4/df nal openings to

thereby permt insertion therein of salé;second printed circuit board (30)
wi th substapthal! Ynzeuainhgsah! QbR tfed Gt Ank g aby(eaeh, ddasri d

support nmenbers (265) individually applies a discrete contact force to said
of said springlets (221) being at least partially
supported in their extent between said connector end
portions (202) by said retainer base (227), said retainer
base (227) including a channel having two flanges (228)
extending therefrom, said retainer base web partially
supporting said springlets (221) via their base portions
(223) and said retainer base flanges (228) aligning said

springlets (221) together lengthwise of said spring

assembly (220).

10. A flexible printed circuit card connector
(200) for providing an electrical connection between a
plurality of first contacts (26) on a primary circuit
board (22) and a plurality of second contacts (34) on a
5 secondary circuit card (30) having an edge (36) that is
insertable into and removable from said connector (200),
said circuit card (30) having first and second opposing

circuit surfaces, at least one of said first and second



second printed circuit board along the length of said second priqtngAR ﬁmz
circuit board (30). 17. The connector assenbly of claim 16, wheréin said

di screte support nmenber spring arm portions (268) are spaced apart a

di stance | ess than a thickness of said second printed circuit board (30).
18. The connector assenbly of claim 16, wherein said actuator (261) has an
eccentric configuration. 19. A connector assenbly (200) for electrically

i nterconnecting a first printed circuit board (22) having el ectrical

cont act s §R2BJuithesenirces ahaetoadspiidnsedosr eantagsed (B30) havi ng
electrical 5 contacts (34) thereon, conprising: an el ongated spring
1é%senb|y'4¥§HHS¢@Wt%%¢%@npo%?%@oﬁ@ﬁnﬁﬁtPﬁe(?pgétCBWPH?@&“SFrcuit boar d,

said spring assenbl 220) including a plurality of
P g y ( a)connectorghouging inchding two opposing

end portions (202) that define a length of said connector
(200), a contact spring assembly (220) extending between
said connector end portions (202), said contact spring

15 assembly (220) having a card-receiving slot (206) that is
adapted to receive said circuit card edge therein, said
connector (200) further including flexible circuitry
(204) extending lengthwise along said connector (200)
between said connector end portions (202) and on opposite

20 sides of a centerline of said card-receiving slot (206),
said flexible circuitry (204) being supported upon said
contact spring assembly (220) in partial overlying
relationship therewith, said flexible circuitry (204)
including a plurality of first conductive portions (252)

25 disposed thereon in spaced-apart order lengthwise along
opposite sides of said card-receiving slot centerline,
said contact spring assembly (220) being made up of a
plurality of discrete, individual spring elements (221),
each spring element (221) having a predetermined

30 incremental length, each of said spring elements (221)
having a base portion (223) and two spring arm portions
(230) extending from the base portion (223) and disposed
on opposite sides of the card-receiving slot centerline,
characterized in that:

35 said connector (200) includes a base



,1 8 MAI~ ~uul 35 ~. _. substantially identical, discrete rESiji&1Mﬁ§ 2ul
support 10 springs (221) arranged | engthw se al ong a base nenber, vER
di screte support springs (221) being further disposed on the base nenber
spaced apart from each other to thereby define a | ongitudinal opening

t her ebet ween, the | ongitudi nal openings bet ween said support springs (221)
15 cooperatively formng a card-receL_Png slot (206) along a length of said

spring assenbly (220) for receiving a portion of said second printed
circuit caeflbéBOextbraehs; bekexiehl gadidr ednet:d30Lndpor b sai d spring
assenbly (220), the flexible circuitry (204) 20 including a plurality of
spaced- apazo2k| esaidchbhseomdmbeer S nclakdiage aeldanmeadal (32 Tormeectregl with t he
el ectrical contacts of said first printed circuit board (22) when said
connect orty@08pacedreparedfiangeaisd (Ri2B3t extiendidicivangf tomrthg22), said
el ectrical conductors 25 having discrete conductive portions (252, 253)
associ at edef hegeant hntsaiarf sprichl efcisedd hasq 2mMbaei Hpposi ti oned on
said spring assenbly (220) such_that said conductive portions (252) are
PDsi ti oneBEBRIYES| 8adt SRELITPJELEMETE PAEH RIEFANT I ( Bt o

t hereb rovide.ap,.30 el ectrical cqnnection with the electrical_ contacts
(5 o G PR PRRr d2B 25 L oBat SRS, Ahich A it FALDr 1t o
circuit card.(30).is_jpnserted,intq.said.cardrecejvin | ot 0 and
received %‘”fh‘l(l% é]é?%eégrgi r%?é sé’rlrt%lhy%&cgcroe%eersuéplpoorﬁg %foer ilne'(gr?qtg%g? udi nal
Open'ngs’s§§dcgéﬁﬁgE€5kzqgob@,tg@&ﬁ spring elements (221) further

being biased towards said card-receiving slot (206) such
that when said circuit card (30) is inserted into said
card-receiving slot (206), said spring arm portions (230)
of said discrete spring elements (221) springingly engage
said circuit card (30) and apply a plurality of discrete
contact forces to said circuit card (30) to bring and
maintain said flexible circuitry first conductive
portions (252) in electrical contéct with said circuit
card second contacts (34), each of said discrete contact
forces being applied within said spring element discrete

lengths.

11. The connector as defined in claim 10,
wherein each of said spring elements (221) further
includes a body portion (223) supporting two of said
spring arm portions (230), said two spring arm portions

5 (230) being interconnected to an associated spring
element body portions (223) by respective pairs of first

and second beam members (233, 234).



" ~. a w-a~ 2002 36 said support springs (221) have distinct upper Prﬂdm\'\?ﬂﬂz
card-contacting portions that contact different portions of said’'cir

. card (30) when inserted into said card-receiving slot (206), the support 40

spring upper and | ower card-contacting portions (231, 232) of said
i ndi vidual support springs (221) confrgonting each other on opposite sides
of said card-receiving slot (206) so that each of said support springs
(221) individually applies a discrete contact force through 45 their
respective upper and2l.owdhecawtneaniac tisngefdmddns (Z3Him 232) to said
second printed circuit card (30).

AL ALF. Awhepe dnAsaAG3 tM@NSRY AT, ASMARPIAIOASY . (R3D )AL NIMARIAL UF. A9L. A

. AL3% A&NF?. A9F. A. AF

Al Ay{ @ APPSR APSANOWAFUSPALRY, APPeshR2A%. ARBRIr BHEMANS/ gkf a[ VI ¢ aU ¢ a] ¢
aJ ca]c”a] ca
a} cR!a] ca} 83}7Eaf€a]'¥a@}3€§§]ﬂc&§]a€’ta]f€°§] ERFEaPEEG e SR Ta] @ a] ¢. a] ¢" aU
]c"a] cal]ca_sr}xsn ]5
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]ca] ca] c a] ca] ca] ca] c’\a] c "alJc
a) cal cal ca] cal cal c” 3] * 3} galeakeahed Saakedakedl Gala Al oz,
a] ca] ca]ca]ca]ca]ca 5778::

, 1>2>Q>Rgkah-aAQr 9@8@5%@%@%@%%4@3%” e Y]ig dl sl La] el cal cal ¢
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a] ca] ca] cappakcapeahf\ RoBieBl 3381 Tbha Ehilsha BV EWNIAY Y 1enent@uzdy n [ ;

" ~ytoje [V]cOa] ca]ca]ca]ca]ca]calcalUcaV]c a]Jc
a] ca] ca] cppealoakcdpes) cahdalsad e aldlconldc lean aaEnt]r=a] (Edwa)l cbaU] csa) cal b
b#b$b=c>cccccddeezf [ f f f Hgl gghshci ei kkl | 5060000} xsni d_Z] cOa]c"a] c"a] ca] ca] ca
] 8a] ca] cajuaprapoapcsakedc dpvalt sprdhgalodesa] (@ Dalwidiicajaial ca) ca] ca] cal c
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!
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cal ca] ca]

a] ca] ca] capeahgapeatsaheabraljeakGalCal eearetDditaldiues | Mudicdadd | ca] ca] ca]
ca] ca] ca] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]callca]c
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ca] ca] ca] ¢aBettal] c"a] ca] ca] ca] ca]ca] ca] ca] ca] cal AN "GoLFa7LY\k}xsnid_Z]]]1]c
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c$a] ca] ca] ca
] ca] cal 3| L[ ~C ~ytoj e_ZU] ca] c&U] c&a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"alc"a
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0] o" nal] cORFERY BePRaFe RPEATOnPE CE]aCr%]&%%aCca%é] GERIS] CRTRor hi *s 109 () -

1098 ()-glO%& (L510%8, ()53 &Y1Q%&

ofces inst' sai c1rcug% card first and second circuit

surfaces.



10%&' ()- L 109%&' ()-rux{~dE*s 10%& ($10%& ()-Y s10%& ()-310%& () 18 1@?{? 20) -
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‘9"$10%&'()-szX6C£95!L‘$1Q%&'()-!‘LN$109&4&T()-!‘LNElO%&'()-!‘LN$10%&'()-!
LMB10%& () - % 10%& ( Leapqrniddviisddehd (%6 8Dy (200) for
10! "L $10%& ()-! L $10%& ()-! L $109& ()-! L $10%& ()-rJ SazxX6Ms! "~ s$109&
()- 3! "sgle¥krirallly istkERErnecling sSHIOLRSE )prBhed circuit
"sP10U[& ()- 3 @LO% () - @yn}oP9s! " " s$10% &10% u& ()-Z

board (22) having electrical contacts (26) thereon to a

second printed circuit board (30) having electrical

5 contacts (34) thereon, comprising:
an elongated support assembly (264) for

being positioned on the first printed circuit board (22)

, said support assembly (264) including a plurality of

substantially identical, discrete resilient support
10 members (265), the discrete support members (265) being

generally U-shaped as seen from an end of said support

members (265), each discrete support member (265) having

a body portion (266) and two spring arm portions (268)

that extend from the body portion (266), the support
15 member spring arm portions (268) being spaced apart to

define a longitudinal opening therebetween for receiving

a portion of said second printed circuit board (30)

therein;

said discrete support members (265) being

20 arranged in longitudinal fashion to cooperatively define

a length of said support assembly (264), said

longitudinal openings cooperating to define a second

circuit board-receiving opening (206) extending

longitudinally through said support assembly (264), each
25 of said discrete support member body portions including a

central opening (270) disposed therein that communicates

with each of said support member spring arm portions
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50 extending through said discrete support member body

portion central openings (270), said actuator (261) being
operable between first and second positions wherein when
said actuator (261) is in said first position, said

actuator (261) engages said discrete support member
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an elongated spring assembly (220) for

being positioned on the first printed circuit board, said

spring assembly (220) including a plurality of
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R (il

electrical contacts of said first printed circuit board
(22) when said connector (200) is mounted to said first
printed circuit board (22), said electrical conductors

25 having discrete conductive portions (252, 253) associated
therewith, said flexible circuitry (204) being positioned
on said spring assembly (220) such that said conductive
portions (252) are positioned on at least one side of
said card-receiving slot (206) to thereby provide an

30 electrical connection with the electrical contacts (34)
on said second printed circuit card (30) when said second
printed circuit card (30) is inserted into said card-
receiving slot (206) and received within said spring
assembly discrete support spring longitudinal openings,

35 characterized in that:
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said support springs (221) have distinct

upper and lower card-contacting portions that contact
different portions of said circuit card (30) when
inserted into said card-receiving slot (206), the support

40 spring upper and lower card-contacting portions (231,
232) of said individual support springs (221) confronting
each other on opposite sides of said card-receiving slot
(206) so that each of said support springs (221)
individually applies a discrete contact force through

45 their respective upper and lower card-contacting portions

(231, 232) to said second printed circuit card (30).



