: TUe3eql gFl "46j T27 ° 23 OCT 2002 s Field of the Invention This invention
generally relates to the art of 5 electrical connectors and, particularly,
to a connect or”““lﬂmmwmmmml rcuit, such as a flat flexible circuit, a
printed circui e |i ke. Background of the | nventiﬁf A tﬁ)i cal
el ectrical connect uuh®r a flat circuit 10 includes an insul 0L 12
dielectric housing which defines a circuit-insertion slot. A plurality of

term nals are nounted on the housing J.ln_general ly parallel sp

rel ati onship along the slot. Contact portions of the term nal %ﬂ,@mwﬂﬁmﬂ%
in the slot for engagi ng conduct greciFIspaaed al ong or transv

flat circuit. An actuator often is nounted on the housing for novewgsst

bet ween an open position allowing insertion of the flat circuit into the
slot and a cl osed padiHGOnlBGARs GUINNRETE t ; ctors agai nst

t he contact portions of 20 the term nals. Many electriical connectors for
flat circuits as described above are designed for receiving the flat
circuit wilheiédrofgberinvantaese (ZIF). In other words, when the actuator
is inits open positieds 4§R¢chkabnCigetidida108n P 2BebNeEr ted K0 Lhe sl ot
wi th zero forces, V\gen the actuator is noved to its cl osed gOSItI n, the
circlit isSHFFppro?antPPHec CoRd At hr Pad 4 T ouite 3r eCBNESEATat@F nst t he
contact posatfbas ofrthet| eswthads.a Unfat tfhekebye piobhets afpeinesedse with
ZI F-type 30Q. ry conn o] ecause it often is inpossible to

t enpor ari Iglﬁ%‘%cd&t%égﬁa?{]c?g%uﬁkghi | e operating the actuator. In other
words, if an operator holds the 2 30CT 2002 2 connector housing with

one hand apg-khsenhd bhechbatngbheibh W th another hand, the circuit has a
tendency to nove en e, operator releases the circuit to actuate the
actuator. As a resul ® EYPECRT rRhfi It TSR L IGnSSaF fagRt Fyas §hreadse

i ncoopl et eindlud®Ps oper igonheei vonsr béiskbett the housbnd Woith odst bhes he
termnals and, .CO ctaor.s _of e flat circujt. Attenpts .have been made
to provi degt %%%%ﬁé%iqﬁlo%e i%nlémne%fngs}:forat h%itff%p‘@(r 8t5i {E% YUt Ut h heans

ei t her nmakeowheedoneBct bre unbohyizonplin cayenevalivie paceilebn dpatedces are
unaccept ablyy bi 98n5R1Br delodP RARI e¥Eot he deshegdet 5Oy Alye I gleenthon of

the circuit. The present inventigon i1s directed to solvjng these probl ens
and/ or di | ERFBEIASBNARRY SEPOERE RRVERE GOl T9F RIRILNT nePRESFEOTDf t he
i NVERti on gpatedpralumte arneyy@is d gy oyedfel €gd rifdat conpesivr ofanhe
character | bed flat circukt, in di . fla lexible circuit,
a printed %??‘g%{l:gﬁbogagcﬁr?alﬁ e??%‘{l%e%rion egi“gi rﬂgoaﬁalrtogr %ﬁfg I'ﬁ \é‘?men{:
between an open position allowing insertion of the flat

CE

circuit into the slot and a closed position biasing the
circuit and its conductors against the contact portions of
20 the terminals.

Many electrical connectors for flat circuits as
described above are designed for receiving the flat circuit
with zero insertion force (ZIF). In other words, when the
actuator is in its open position, the flat circuit can be

25 inserted into the slot with zero forces. When the actuator
is moved to its closed position, the circuit is gripped and
the conductors of the c¢ircuit are biased against the
contact portions of the terminals.

Unfortunately, problems often arise with ZIF-type

30 electrical connectors because it often is impossible to
temporarily hold the £flat circuit while operating the
actuator. In other words, if an operator holds the



20 In the exenplary enbodi nent of the invention, the connector includes a
direl ectric housing defining a circuitinsertion slot. A plurality of
termnals are nmounted on the housing and are spaced along the slot. The
term nal s have contact portions for engagi ng conductors spaced along 25 the
flat circuit. An actuator is novably nounted on the housing f@r3 gDvEiEnt
bet ween an open position allow ng inseﬁtion of the flat circuit into the
slot and a closed position biasing the=ecircuit and its conductors agai nst
the contact portions of the termnals. 30 The invention contenplates that
only some 6PRERECEEr niPa$ENE orpriis e oet eReN8n %4 nilfer b4 t Bhgor £l dhRs for

gripping therbhat GiitGUidncAMed e arthy bok-diRg the d reshdend@ncbhe
actuator is in its open positijon. her of the term.nals conprise
non- r et ent FO¥Ct BRRANSRS SPPEAFRE TShe358SCEAS2665CS Loubst SRFPAF Py tPPee
insertion atttubeokl ata€id mddulitt aHhe idmatit Aaydishdlifasedehestightegch of
t he %etent'cn1é§gég nglgoinfé ge%rsuq§tqg iPJE nkn%k%éhglgxakﬁ§rpekﬂgen 5
whi ch the FPat®TiTeurt TErRser C8d Hhd ?ppe . AU Ceast one of the arns
has the conabattcpoporbnows ¢ hetheertdmalna e rawh thEackonglictivesnofi- tbeent i ve
term nals kngkudgscds subsianiddld nd)&udle aidp havbogyliBe cepbachoportion

£
of the termnal thereon. In the preferred enbodi nen e 10 retention
terninal s BR4GLRE ARG Setfent ithe tlddf rmatscwl§ erliiat eSefongeepe either

circuit-ingagkki afhsl ebnnEewsyerundily s coaptiemltai®dothathd henpapbesnof
retfgtlon ermnals be determn ac%gr ing to a,desired insertion force on
e ﬁﬁbrgn

the flat ciPEGFE. 3B FHAGSEP i e Shgddl ndHeSe nklfis are
provi ded bdeeregerdt hemetraatyorretahttin hofisthg fcdrowdunt | Mhé¢ herasenat or on

t he housin i pL.vot al t t .t he a I d i,t.i.ons of
t he actuatg?$%#ﬁé8bet%%tFg%g?gggiJQFSQEESI%%é g@%ﬁgtggtﬁﬁb%ﬁhegga/gk
conpl ement giyePr@adngagi ng pi vot portions. Other objects, features and

advant ages of the invention will be apparent fromthe foll ow ng detail ed

description taken in connection,with the acconpanying draw ngs. 230CT

2002 4 Bri§¥m§é§gﬁﬁE%Fgﬁ—épxFﬁéi%Pamﬁngs The features of this invention

whith are believed tanbeolmpxet, araesetf drer,t hofu tthepalhivent dont yid ntohe

appended Cb@h@ﬁdeTﬂf h@%e%'&”@m%9§$éﬁe%%¥%g}£é§iOBbﬁﬁ£§t8PdéﬁtPﬁe

advant ages™“t hereof, nmay be bes nderst ood by reference to the follow ng

descri pti ofhazrekern deGsrihed dpmii 2 hflpk gdeewddnyi e lkdiiggs, flatwhi ch

l'i ke referenggipugeral schdent if ypkikeesl esepbsitn Bderd ) gur es18pdpia whi ch:
printed circuit or the like.

20 In the exemplary embodiment of the invention, the
connector includes a dielectric housing defining a circuit-
insertion slot. A plurality of terminals are mounted on
the housing and are spaced along the slot. The terminals
have contact portions for engaging conductors spaced along

25 the flat circuit. An actuator is movably mounted on the
housing for movement between an open posgsition allowing
insertion of the flat circuit into the slot and a closed
position biasing the circuit and its conductors against the
contact portions of the terminals.

30 The invention contemplates that only some of the
terminals comprise retention terminals with portions for
gripping the flat circuit and temporarily holding the
circuit when the actuator is in its open position. Other

of the terminals comprise non-retentive terminals allowing



FIGURE 1 is a perspéective view of an electrical 10 connector for a flat
‘ci-rcuit incorporating the concepts of the invention;, FIGJRE 2 is a top plan
view of the connector; FIGURE 3 is a front elevational view of the
connector; 15 FIGURE 4 is a side elevational view of the connector; FlIGURE
5 is an enlarged vertical section taken generally along |inelB0lofll¥Fi gure
3; FIGURE 6 is an enl arged verti cal gig:ion taken 20 generally along line
B-B of Figure 3; FIGURE 7 is a view sim-lar to that of Figure 5, with the
actuator in open position, and FIGURE 8 is a viewsimlar to that of Figure
6, with theubetaaterliy épes posetitden of2 the f3at Xy sl petafpefhe
Descriptiogigt _ the Preferred Enbodi nent Referring to the drawings in
greater detail, Figures %:4 ihOMlthe exterior o% an_el ectrical connector
for a flat circuit, fRe ¢ORREEFSH i ABFEARNg 8A°Pnstfat FUE 5TBFBF&PRctric
housi ng 1 ssgmanaast Ualcdrudd i ybat dyt fOUDY edn@leki® leoustity betwaexenment

bet ween an e sition (Figs...7.and 8 nd, a cl osed positi Figs. 1-6)
) Iﬁgthe oﬁgﬁcgoggFi%&?tt%éééﬁﬁ%u%ﬁ %ﬂ%%ﬁk?qrﬁﬁat3§ﬁpé#§thegglg?agﬁrcuit
into the coneeciforthd nathe bheseheposdttant phetactuatfortid beasésaihe
circuit agghpgboher mglals @Uﬁﬁédn'o%-tr%%e ‘E‘i%!e”%eﬁfﬂh%%crm@ﬁuéﬂéé epnafter.

Al though the circuit_1s not shown in the draw ngs, ecirculrt typically
wi || have §eR&raRrFyaparalfliexibded AHorPaY+RPs CRENFORT At e PR PR t Aér eof

and to a digtalcand mefl thgefddgUi t Mhi ehe | préJeirRedr tathdddmedhe epanector.
General ly, the connector has .two types gf term nal s nounted_on houiing 1 at
spat®d i nt ERYEPEI8Pond SFHRAT t - er £76n AV EBETH YL sCGRHLBRIS

Speci fi cal h¥tekFnhgteesldngntche diesdu sthoimsoset typesloft t eHoweadexwhiichiwi | | 20
be call ed ntion .t i,hal, _ge y _desj A. _Fi gur 6,.and 8
show a secgﬁégfg?fﬁgag?dt géﬂr%@na}:h\%hi%l\%%l oge %:a etgg%gngﬁ-fr“gl%gﬁlssl_vgg

term nal, derermihpddesicgraiioy 2B Reteatired tasgngdlon Xorgrl aonthetentive
term nal s 2B;al Lerpate in spaced, generally parallel relationship along

15 Finally, complementary interengaging pivot means
are provided between the actuator and the housing for
mounting the actuator on the housing with pivotal movement
between the open and closed positions of the actuator. The
retention terminals and the actuator include complementary

20 engaging pivot portions.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-

ings.



25 t.he length of citcuit-insertion slot 15. Figures 5 and 7 specifically
‘show one of the retention termnals 2A. Each retention termnal is inserted
into a passage 14A in housing 1 fromthe front thereof in the direction of
arrow "X" (Fig. 5). Each 30 retention term nal includes a boqh 6?

whi ch a nmounting arm 5A projects into a nounting slot 1A of t ou5|ng An
i nfl exi bl e contact arm 6A extends from body 4A generally parallel to
nmounting arm5A. The contact armtermihates in a vertical bridge portion 7A
whi ch | eads to an inflexible 35 gripping arm 8A which overlies and is
spaced f r BukehtRegcriptipm o DO FVIRGEE 6A. A contact portion 9A
projects upwardly frome cenitagte AR aAlanng§nexaﬁsaﬂlcn stotbdbiewad a

t t 11A f d at t d._of 8A. G}
B m 8" anc-GGH A2 HoPeOR S ASBEF P PP OSBRUS LRI T el T2 Or bR bt 10

bet ween coﬂiaelaam§16AEMmjnnvqnnxquutmgﬂthéinahty i& st efamievats rapgorti on
12A s di sposed, bel.ow bo tsi o{sLbg n

appr opr| at@h%ﬁ%uﬂt%q acg)ﬁon eaoc%r %a&eggc#%gl F&% g%%ﬁ% n%}pa%é%%érpc%

Fi gures 6 tatmdtler sfroll ong@fdeser IRl ot Erite v eln erPR et DB Ealdh the
non-ret enté é&{‘x@é %iza'w@ﬁgr <t edih nhe anPasgage rt4BreRcBousimd-d1d n the

direction o Each non-retention termnal 2B includes a
body 4B ha%/ql%thfmhh]ﬁf r@lww% Bt Bl hio e e ed PO AndREAle a 15 nounting
slot 1B in housing lprduktexi b!seac@@:&'%@fec@ﬁﬁ;ieGBl@Iv\SQ)ﬂDrah estsctrppabody 4B
generally parallel t The contact arr?séerm nates iha

contbct porPTrBRCHRY e %s‘%dﬁréh ccfjrlf:?h”t |H§%?W%ﬂa 1Y 155 (PR RET efiti on

term nal 2fhenbnverteonjve termnal 2B includes a 20 term nating portion
12B for term nation Py OpL i {LqUlicfr36ecRB BoRhbREEd. circuit
board (not shown). Fﬁ ?Pn%%nélﬁgﬁaéiéé ? ﬁe non- rgtentlve t er m nal
terninates in a pi voFIféTé)RE?l én is8B. aAétrﬁélttore%eV%tbP’%%aI"HF"YmEPﬁt eeh®n
housing 1 {@hnécpivotal novenent between its open p03| tion (Fi gs 7 and 8)
and its closed p05|t|on Figs. .5 and 6 Sp flca . a.pair i vot
trui ons 16 (Figs. 1F5ATFD) Dr difect f?%‘?ﬁ pegtnesﬁitel é’fleﬁ'ctﬂgt Oz]?n% into
pi vot hol eeonﬁeat:pmr of pi vot arnms 17 of housing 1. As seen in Figures
5-8, pivot 30 portiops l}%ﬁ Jetant ZArand i vat pogdions 13B
of non-retentive term Ral's 2B'ar eaq?n%lg?%%gég: %%Ir\?\nlt hi n% vot soc%ts 18A
and 18B, raepetailel §long lhecabtBaPbrFignreodparing retention termnal 2A

in Figures 5 and 7 %k@uﬁ@nsf %IserliﬂlVénléf@éaak/e%ﬁllcﬁllzlsgi&’tﬁsorﬁ eade8, it 35
Ot 10A_beinga Z 3 0o c r zooz

can_ be understoag t ha {u grlng |n§
cl &d sl o¥eRefRety @ ﬂ’l?'%c £rP6RA Ghd"9PRPPi ig arm 8A, a positive gripping
force can be appliedrtourhe7f liat aciviiew tsiwhidman e dihlraguicf i Biguwsers ed

bet ween gr,pphngyar 0184 8f £ANLBEh BBEELEBnPAxRl contact arm 6A. Dependi ng
upon

FIGURE 8 is a view similar to that of Figure 6,

with the actuator in open position.



5 thickness of the flat circuit, the distance between gripping arm 8A and
contact portion 9A should be such as to apply a necessary gripping force on
the flat circuit to tenporarily hold the circuit within C|rCU|§-|nsert|on
slot 15. 10 On the other hand, it can be seen in Figures 6 ands & 0CT 2002
(particularly Fig. 8) that the di stance between contact portion 9B of

fl exi ble contact arm 6B and nounting aem 5B of non-retentive termnal 2B is
significantly greater than circuit gri-pping slot 10A. This larger area, 15
along with the erX|b|I|ty of contact arntGB allows the flat circuit to be
i nserted iHEB24 DESCE PEA S-S PLELBLEeS =MOQEIIMERL of any i nsertion
forces. Fromthe foreg@emgm@detcstm ngirawuhg@anlﬁurgtrtwteb:e dadali&t ood

t hat the agount of ertlon forcei ég %$ %rCUIi resul t% g n a
particul ar* afdant 6T rﬁ?ﬂﬁrﬁp?o?c %r&SE % &Bte? Ret&f t neP By “tR
particularfgrlppmdgtf@naesuapmuhﬂidgnm&@t@rngheluétngtannlnsnmanaweZA or

t he total e I n ot her
mord% Itﬁ Eé%g %g%gﬁ ?ggné5£g%?%ﬁﬁéﬁgﬂg erna %t%QEgn&%gPenblve
termnals 2B theth@u@mmcrm%emmbm%ﬁm an W@emu@@érlt@pnr g¢Féasi-on
termnal s 2Azean e é’rﬁi'@dcleséér o%tt%lbﬁsetrﬁllg%n farpes and the bgaul ting
gripping forces. In operation of the connector, herein, actuator 3 30 is

pi vot ed upR@FdfyCfe FB% PERA1RE 3 1 B A s AR I Hi Jiteed 1RtaRd TS ithe f1 at
circuit theatbsthesecdm@dtrira Cilrtuite | dib@$dd Opostotodd thet hetdakeeti on of
arr? "z" lThg t| or frgnt d at tge %IFCUht as%esngvgr gontgﬁ%
porTions QE ar Fhe |stgﬁ g goRtact ~arite éé of "fi6 r ét'en e
termnals BBusmbstaa6|é¢$9ribeé hér@hyafhsertlkﬁthO@gbsdha:dﬁnmmiz 8sf or ces.
The front dgesabyhnal LAE Grbihbel h@ﬂeeegéeﬁatce%@etﬂ@y W95 p3e0f

contact arns 6A of retention termnal A, at circult econes
gri pped bePRBEN3EOHt aRITPbE 0RPTINGHRF gFtEBPRg BRRBIRA othe héengténtion 5

term nal s. tihBeeblfat agdr add t al sdigsglt eshd uldry tREO éheceDON&dHiYh uAki | its
fro$§ edge. abutg %?alnst %F e poEtlons 7A of the retention termnals. The
opelat or t HBRSEERSr dPERsEPENECPREC O cui t whereupon the flat circuit is
tenporarily gripped Gynehelﬂgtenmhmttqnnnqugqr almgls t hewd 0 bppeat opfeasily
can then ”Eté%wgﬁ;ali%t fouitkl 'ofnsg%h%% Eoétt lsgac%o‘t’ﬁtg}v'é'lgua%né gnd 6 to

fully grasp l'at circuit and bias e conductors of the circul't against
cont act poFﬁFSHétgAnéﬁatgsnofslt%r rﬁ%ai%l% and®BB, 6} espERErIEFFALIT It Wil

be under st gogutrat st hexd v esddonsHmy cﬁ@eetfti?{l@é“ﬁﬂ tarai hel ﬁﬁ@@lﬁf w<ilf10r¥ir3]
cnar erIS“CSth?‘n e
d al

E ut de arté@%a ontthg PrElrlt or _cen k

pregént exampl% BnbBEFHENDE, “CFEYEPore, IHIT T 0 he C o3P AET

respects a¥igllrest eatinde 8anghawta restondttype afdt2@miheli mhénhi enlils not
to be limpgd L0 fthe dehghl sgbueRvReRifhina? ~gbh&rd12008e8ignated

2B. Retention terminals 2A and non-retentive terminals 2B

alternate in spaced, generally parallel relationship along
25 the length of circuit-insertion slot 15.

Figures 5 and 7 specifically show one of the
retention terminals 2A. Each retention terminal is
inserted into a passage 14A in housing 1 from the front
thereof in the direction of arrow "X" (Fig. 5). Each

30 retention terminal includes a body 4A from which a mounting
arm 5A projects into a mounting slot 1A of the housing. An
inflexible contact arm 6A extends from body 4A generally
parallel to mounting arm 5A. The contact arm terminates in
a vertical bridge portion 7A which leads to an inflexible

35 gripping arm 8A which overlies and is spaced from contact



5 10.15 20 25 CLAIM5 1. An electrical connector for a flat circuit,
conpri'sing: a dielectric housing (1) defining a circuitinsertion slot (15);
a plurality of termnals (2A 2B) nounted on the housing and spaced al ong
the slot, the term nals having contact portions (9A 9B) for ezg Tg@
conductors spaced along the flat circuit; an actuator (3) nov ?@j Wnt ed
on the housing (1) for novenent betvveeg an open position allow ng insertion
of the flat circuit into the slot (15)”and a cl osed position biasing the
circuit and its conductors against the contact portions (9A 9B) of the
t ermi nal s; 280l yo&one Bf SAREATer FOFALOT 22} CORITSthg UwPeeeddivonftemni nal s
\chth porti i@aﬁgséﬁh &Aan% L ] &[ﬂ&?i@g_e&bgs%!d?tiﬁi 6QYkt 1§aatﬂ,pl &ﬁap%{j apitiwthO:cdi ng
e circui . e uator is in i ope sition; and other o
Sa 0"t er i HAFLLpBRY LBomgr LB T ot S Ve (i Sl Hh T nge™ o8-
subst anti abkyppieg iaxser 8hommif d¢hecddat portdont $it detheesleot cldbed 2. The
el ectrical _connectar .of .cl ai wh i f id retention,term,nals
(2A)'L’i ncl ugégcgﬁgéggﬁppéﬁpy %%Fex?@l e%aefta(ngé]?rgA,%%t e vv%éfrrln fA‘chaf’He flat
circuit isgrnpeingd sl gRi ppdinad.lyThea ekrectninsaingompeattion of2&| asm 2
wher ei n at gk g88kANEe ebuSBLEy Yol Elladiamudie, £ANtAC! cBORE LGB EAALO! L he

term nal ther _ T 2002 10 4. The el®ectrical connector of claim
1 wherei n BBCRRIFFRA IR GfonCEERRE | F&2CE8r RThak s PE2BF PnF sty board
subst anti althytef kasiwhe arm (6B) having the contact portion (9B) of the

term.nal thereon. 5 ?_, The elésectréic | connector aqf trc#ai m1 V\/nere'}:n sai d
ret&Rti on termnals (2AP*&Fd &aftndn-FEEntPe Alerminalf 2By * B ¢ &Fnat e
al ong the ckrominglisngBrt iBacls|moin{d)ent Bre Teermelnedt discahseenedctintoof

claimil, 19 Aeluding Gorpl epsat ahy 4 NLRr €RYa NG R MY JBARS &G 61E0)
(Fig. 6). Each non-retention terminal 2B includes a body

4B having a mounting arm 5B extending therefrom and into a

15 mounting slot 1B in housing 1. A flexible contact arm 6B
also projects from body 4B generally parallel to mounting

arm 5B. The contact arm terminates in a contact portion 9B

exposed in circuit-insertion slot 15. Like retention
terminal 234, non-retentive terminal 2B includes a
20 terminating portion 12B for termination to an appropriate

circuit trace on a printed circuit board (not shown).
Finally, mounting arm 5B of the non-retentive terminal
terminates in a pivot portion 12B.
Actuator 3 1is pivotally mounted on housing 1 for
25 pivotal movement between its open position (Figs. 7 and 8)
and its closed position (Figs. 5 and 6). Specifically, a
pair of pivot trunions 16 (Figs. 1 and 2) project from
opposite ends of actuator 3 into pivot holes in a pair of
pivot arms 17 of housing 1. As seen in Figures 5-8, pivot
30 portions 11A of retention terminals 2A and pivot portions
13B of non-retentive terminals 2B are interengaging within
plvot sockets 18A and 18B, respectively, of the actuator.
In comparing retention terminal 2A in Figures 5
and 7 with non-retentive terminal 2B in Figures 6 and 8, it

35 can be understood that with gripping slot 10A being a



bet ween the actuator (3) and the housing (1) for nounting the actuator on
the housing with pivotal novenent between said open and cl osed positions.
7. The electrical connector of claim6 wherein 15 said actuator (3) and
said retention termnals (2A) include conplenmentarily enggg%gg zhyot
portions (18A 11A). 23 0cCcTZoo2 n 8. An electrical c I for a
flat circuit, 5 10 15 20 25 conprising; a dielectric housing (1) defining a
circuitinsertion slot (15); a plurality-of termnals (2A 2B) nmounted on the
housi ng and spaced al ong the slot, the term nals_having contact portions

(9A, 9B) foflergdgisRgtc HREWEESr SRPRSEd aorip t3d fIBIPRIRGURER 8. aBt uat or

(3) novabl OQQEQQQQgQQpFﬂ%ghQ%QEQQc@%)bgohpﬁQﬁéﬂﬁﬁb baEweentaniepant
position al|]owi ng insertion of the flaé %erU|t into the slot (15) and a

cl osed posPifBn “BfasifF 4 e tFr tOGPETRRAT PESVESRI TSR ey 18t 2£h8"Cont act
portions (8An9Brtobctrhecheran el Ssormdat some €. sabepéedimaalipoh2Ahe
conptising_retention term.nal s hn¢l udi bst ial;ly, Lpflexi ne

(6A, BA) beF&égﬁnﬁﬁﬁchO?hetEFatféggcugﬁgggighse?p%d g%étégFSpegg%gegh

t enpor ari | grhpbdngherwi 83uandwhent 2¢le pettidoroX PHhdwld e ssicdpes position,
at least o t ) ~Of: r i m g t he .cont act
portion (ggﬁng fﬂ:n?%€%$%gﬁ ?%é?§§§? anc otﬁ%?_%?éséﬁitig€¥$ﬁgfi ?58)
conpri si ngtABRPEREALYYVECLEr fRaF3 TFHEF UL RELIBUB3raREFaln§erFéRrbEéChr me
(6B) havingsthe contact portions (9B) of the termnals thereof and allow ng

substantially free insertion of the flat,circuit into the slot (15). 9. The
el et?rical connectorOBf45%ﬂ9€h?§¢kﬁ% n $hi §3Pe §hﬁQﬁPt%Wth5Pgef2ﬂ) and
sai d non-rehént8$ ve daartniicndlasr 32BFigl t e nattéaal onget ke sanme t benwerhi on
slot (15) contact portion 9B of flexible contact arm 6B and mounting
arm 5B of non-retentive terminal 2B is significantly
greater than circuit gripping slot 10A. This larger area,
15 along with the flexibility of contact arm 6B, allows the
flat circuit to be inserted into circuit-insertion slot 15
substantially free of any insertion forces.
From the foregoing understandings, it can further
be understood that the amount of insertion forces on the
20 flat circuit resulting in a particular amount of gripping
forces can be determined either by the particular gripping
forces applied by any single retention terminal 2A or the

total number of retention terminals employed in the

connector. In other words, although the retention
25 terminals alternate with non-retentive terminals 2B in the
connector as shown herein, the number of retention

terminals 2A can be varied to vary the insertion forces and

the resulting gripping forces.
In operation of the connector herein, actuator 3
30 is pivoted upwardly to its open position as shown in
Figures 7 and 8. The flat circuit then is inserted into
cilrcuit-insertion slot 15 in the direction of arrows "2'".
The tip or front edge of the circuit passes over contact
portions 9B at the distal ends of contact arms 6B of non-

35 retentive terminals 2B substantially free of any insertion
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° circuit and bias the conductors of the circuit against
contact portions 9A and 9B of terminals 2A and 2B,
respectively.

15 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and

20 the invention is not to be limited to the details given

herein.



13. The electrical connector of claim12 wherein each of said non-retentive
‘termnals (2B) includes a substantially flexible arm (6B) having the
contact portion (9B) of the termnal thereon. 14. The el ectrical connector
of claim 12 wherein said retention termnals (2A) and said norg-3 gtpmmve
termnals (2B) alternate along the circuit-insertion slot (15)
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109& () - #F@%@K910Q09f10iﬁ¥SﬂDat3$@%&UGF #yioyRthe- slke (15) and a
closed position biasing the circuit and its conductors
against the contact portions (9A,9B) of the terminals;

15 only some of said terminals (2A) comprising
retention terminals with portions (6A,8A) for gripping the
flat circuit and temporarily holding the circuit (3) when
the actuator is in its open position; and

other of said terminals (2B) comprising non-

20 retentive terminals allowing substantially free insertion

of the flat circuit into the slot (15).

2. The electrical connector of claim 1 wherein
each of said retention terminals (2A) includes
substantially inflexible arms (6A,8A) between which the

25 flat circuit is ingerted and gripped.

3. The electrical connector of claim 2 wherein
at least one of said arms (6A) has the contact portion (9A)

of the terminal thereon.
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(9B) of the terminal thereon.

5 5. The electrical connector of claim 1 wherein
said retention terminals (2A) and said non-retentive
terminals (2B) alternate along the circuit-insertion slot
(15) .

6. The electrical connector of claim 1,

10 including complementary interengaging pivot means (16,17)
between the actuator (3) and the housing (1) for mounting

the actuator on the housing with pivotal movement between

said open and closed positions.

7. The electrical connector of claim 6 wherein
15 said actuator (3) and said retention terminals (2A) include
complementarily engaging pivot portions (18a,11R2).
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at circuit,
comprising:

a dielectric housing (1) defining a circuit-
insertion slot (15);

a plurality of terminals (2A,2B) mounted on the
housing and spaced along the slot, the terminals having
contact portions (9A,9B) for engaging conductors spaced
along the flat circuit;

an actuator (3) movably mounted on the housing
(1) for movement between an open position allowing
insertion of the flat circuit into the slot (15) and a
closed position biasing the circuit and its conductors
against the contact portions (9A,9B) of the terminals;’

only some of said terminals (2A) comprising
retention terminals including substantially inflexible arms
(6A,8A) between which the flat circuit is inserted and
gripped to temporarily hold the circuit when the actuator
(3) is in its open position, at least one of the arms (6A)
of each retention terminal having the contact portion (9A)
of the terminal thereon; and

other of said terminals (2B) comprising non-
retentive terminals including substantially flexible arms
(6B) having the contact portions (9B) of the terminals
thereof and allowing substantially free insertion of the
flat circuit into the slot (15).

9. The electrical connector of claim 8 wherein
salid retention terminals (2A) and said non-retentive
terminals (2B) alternate along the circuit-insertion slot
(15) .
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10. The electrical connector of c¢laim 8,

including complementary interengaging pivot means (16,17)
between the actuator (3) and the housing (1) for mounting
the actuator on the housing with pivotal movement between

5 said open and closed positions.

11. The electrical connector of claim 10 wherein
said actuator (3) and said retention terminals (2A) include

complementarily engaging pivot portions (18A,11A).

12. An electrical connector for a flat circuit,
10 comprising:
a dielectric housing (1) defining a circuit-
insertion slot (15);
a plurality of terminals (2A,2B) mounted on the
housing and spaced along the slot, the terminals having
15 contact portions (9A,9B) for engaging conductors spaced
along the flat circuit;
an actuator (3) pivotally mounted on the housing
(1) for pivotal movement between an open position allowing
insertion of the flat circuit into the slot (15) and a
20 closed position biasing the circuit and its conductors
against the contact portions (9A,9B) of the terminals;
only some of said terminals (2A) comprising
retention terminals with substantially inflexible arms
(6A,8A) between which the flat circuit is inserted and
25 gripped to temporarily hold the circuit when the actuator
(3) is in its open position, one of said arms (6A) of each
terminal having the contact portion (9A) of the terminal
thereon and the other arm (8A) of each terminal having a
pivot portion (11A) engageable with a pivot portion (18A)
30 of the actuator (3); and
other of said terminals (2B) comprising non-
retentive terminals allowing substantially free insertion
of the flat circuit into the slot (15).
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13. electrical connector of claim erein

each of said non-retentive terminals (2B) includes a
substantially flexible arm (6B) having the contact portion

(9B) of the terminal thereon.

5 14. The electrical connector of claim 12 wherein
sald retention terminals (2A) and said non-retentive
terminals (2B) alternate along the circuit-insertion slot
(15) .



