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¥ 00002* Field of the Invention: The present invention relateslt
“electrical connectors for flat cables, and nore particularly relates to a
| ow i nsertion force (LIF) connector f dr provi ding an external electrical

interface for an inter Wﬂbﬂfﬁ?ll@%ﬁ'ﬁ%ﬁ%@{‘ﬁf@?ﬂ% 'Cﬁﬁi’ﬂkce' Bac mmmmmmmmmmm

the Invention: Use of lowinsertion zero I nsertio

(ZI'F) connectors on printed circuit boards for receiving a flexible pkdowbed

circuit (FPCF:) or a flexible flat cable (FFC) is well known in the field.
Field of ¢he Invention

LIF and zI FEi i echnol ogy of providing an electrical connector

wi th the neans in,which conductors are jinserted into_.t cqnnect or under
relatively frict ::r(?ﬁ Preelt 1%‘?#’(93%}6@5 fq %18&88?“&9?’??9%‘? f%&@ﬁ°@ﬂ?§mé’&$5‘r°§3 are
typi cal |y sohARURHyEIaRS Beh Y8 trsaitloh e (IOIFS Bohret &k Bt pr&¥itifigi dn Pe?féﬁ of an
el ectrical gevi ce. yAn FPC or FFC ils [ nsggtgg ?nto t he péonlng%tor&an held in
pl ace to ensleceicabmidrface farlandhtermhFlatableasftanlebdicwirahdévies. conduct ors of the
FPC or FFC and the terminals of the connector. Various neans of inserting
and hol ding the FPC or FFC using |l ow or zero insertion force are used to

prevent da K ﬁe Eﬁ enF.F . or damage to the conponents of the

connect or . O S ent No. 5,562,487 to |i et al. discloses an
el ectrical connegsselof AW iMertRA ok YBIFY andbirs hndeftic folARYYF) do8REkSE oh t he
connector housing. The actuator has a'flat surface portion upon which a

flat flexi bipentdisireuithgarts éordeneivigg & flesiblaprirftedeairqutdEPC) ona fikxibleeflact uat or
and cable intq t housing. Thus, i r , flexible f|lat, cablLe nmakes
electrical € F&ﬁcwwﬁltq&’@“ﬁ"éPm%ﬁag W%Eﬁ:o‘i‘?l?éﬁoé ¢ tephrolpgY i nal s

i ncl ude sol -%-al ' : ' ' are
ot dor ad ro PV bl Bl GBS Qith R mbdls i ARALORL OB sl E

t o Shoenakethekichatdstinder flath@Defritton fe@gn effede cdRdiGlbasSucgal connect or
to a printed circuit board which includes a wedge plate for forcing contact

of the fl exichmectoabare typicallyesoldsred oraitherpisetafiixadonmadutemal direuiicmankefan i s
rSe :Ee gs g%g gr@elétrgltcgfjdetv?cet. r}\en ? yéfo?%%c% igsgr%ecf anoCt ietcorlljr?e%goq aHE ‘1%21'?1% ;)?‘a%g %066* 18
ensure positive electrical contact between the conductors of the FPC or FFC and the
terminals of the connector. Various means of inserting and holding the FPC or FFC
using low or zero insertion force are used to prevent damage to the FPC or FFC or

damage to the components of the connector.

For example, U.S. Patent No. 5,562,487 to Ii et al. discloses an electrical
connector having an actuator which is slidably inserted in the connector housing. The
actuator has a flat surface portion upon which a flat flexible cable may lie during
friction free insertion of the actuator and cable into the housing. Thus inserted, the
flexible flat cable makes electrical contact with the terminals of the connector. The
terminals include solder tails which extend out of the connector housing which are

soldered to a printed circuit board.

Similarly, U.S. Patent No. 4,640,562 to Shoemaker discloses a surface
mounting means for an electrical connector to a printed circuit board which includes a
wedge plate for forcing contact of the flexible cable to the terminals of the connector.

The connector is releasably mounted to the surface of the circuit board making
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el ectrical contact between the.terminals and the conductors of 1t e§f‘f%02
‘board. These and other LIF and ZIF connectors provide efficient’, ™~d ge
"free electrical connection between flexible flat cables or flexible printed
circuits and internal circuit boards. ¥ach of the above descri bed
connectors are designed to establish LIF or ZIF interconnection to internal

conmponent s &feclicabiasgact petaeer By tergningl gad the copgicters of Hie cincpit hpargd) Fhese

term nation 0 Q sh i n ext ernal, envi,ronnent .
Cortain ef odtf POBPLASGEAY ARheoS BN Brisiol dnib P e RRER o
require an eyl fexibly fitfcabies bPflexdblel pin@idEcu PAROARRMal cAchYbddrdPi N
connector is typically provided on such devices to connect a flexible flat

cable to an external port of the device. Figure 1 shows a conventi onal
external nufti-pi

copnector 100.far a flat flexjble cable 1 The
conventional con 8‘?8&@6 o‘fes‘}eﬁ?rbl?ﬁ%d’é’ﬁn%t?rﬁ aﬁoq%iéiﬁ“ﬁgfoe"rsf‘ﬁbﬁ‘éh‘ gi}iBQZWavi ng

sol der tail b &]‘?ﬂ;ﬂ e : £l a i le. A
strain reli gqt&gg?ﬂg%sﬁﬁffﬁa o) CE?%\%%E%Q%A# %ﬁégil%%ﬁﬁgg%'ogo{v(%@%b‘%%f' éfigibcabl e
in place. ObgEot A fetrainafiberechhelogphseol Bder shohinrili@d ekt@rrah envitodiiat,

conmponent of the device, such as a printed circuit board or a hard disk
act uati ng afertainpiecticnd devers, sichian persamleomputeshanscdigdadnivest tequisskarer nal

t by th hol.e ti.n-1 ead | der i . Lhi. tends to b
ooty and. FREReC TS A Bisr il FoRgouTlr ATne TR GBIRE0T fsYBERThG t he
t hrough hol ‘ﬁ?ov‘?ciedtdhesuf:h%éviE@sQB%oﬁ&cE]Q?lgﬁmedﬁa{t c‘éi@l'e!téalﬁ‘éit@{nta Srebf@et he cable

t hrough the connector's strain relie ar. Accordingly, s desirable to
provi de Zl Fdevict.| Fguechsimvwsgycaneertionekéxdermall muoloinpia comrectfonrl 08 féd saflatf | exi bl e
cabl e extendi n,% froman internal conponent which in_turn woul d provide

quidckhand e Hleyidlerabiectlo T hefanusndionalronnecior Kdtinpeayidedavith bax-pinexi bl e cabl e
t t A .2002 U Y . THE
PRvENTT o 1 (ol REREEAR sopaqrilts 03 obiEh Popads MROTET G RO CRSNaRE o

external cogaKiet Arstfaf refief b2t 0 iLHsDpRVIRAIR thhESiedtht {ol RS tHeQableRger tion
force technology. It is another object of the present invention to provide

an ext er nal phgtt Onpé thedlan Bexiblercabler1(d if linkédstoanfihtatnat edvhponshi efithel i mi nat es
t he process ,of soldering.the flat cable to the connector. It is yet another
obj ect of tﬁ%wﬁ?,égghest'fﬁwﬁf Flcsww'epaﬁf B4 BRI SR ACFiBHAG At PthET $ndfnnect or
for a flat exihl: i ' i LGl ye '

connect ed aaﬂcf %%D%clgﬁﬁ%%!tc %8 t‘?(t) t xg}%%%ﬁgg gcljrr%yltﬁmggfégglgéﬁlglggdwg(?g&g%é f or m of
t he present Thixvabéds® tends toobé ¢d3eiphhd Mirifad¢ eethewblderifd oper@iviciaielves or a flat
flexible cable generally includes an el ongate insulative housing, a
plurality otaregngube threughdhalesefithe Aeierbdelto the soldeailssaftag pasiingiheicaal at i ve
slide menber}ir T e, i nsul aLi ye housl.nig?i ncludes a tail side, a header side, a
| ongi t udi nafgf haicg%e U SORATHE LR ;i de, a plurality of slits disposed
on the tail side and arranged perpendicularly across the |ongitudinal sl ot
and a plurality of apertures extending fromthe header side which are in
conmmuni cat i on w tAvcoslipgdytit isalesirabisto prheide @id ocLIN echreogytalas extectal conpri se
a pin portion and two contacgt arns, each ¢ontact arm bei ng capabl e of being
out wardly d&pREciaEdor ari el Foble extfasing GATWAR WAl FOTB igtyps  of

the insul at '»%%I[]cgﬁ’r%%i Q;ru%étf%gteg%ct ‘é‘ctiﬂn”anﬁ%ééoﬁ@e%tipﬁ BLANAEE tﬁegl’liaﬁ‘fﬂﬁibtl@e

apertures of t heade e contact arnms torm gener y parallel
rows of uppesablaagdd liRvterssltbagdctaalr N6 on the tail side. The insulative slide
menber is shaped to be inserted, along with the flat flexible cable, into
the longitudinal slot of the tail side of the housing. In operation, the
flat cable is first inserted into the |ongitudinal slot of the housing

bet ween the upper and | ower contact arns. The slide nmenber is then inserted
into the longitudinal slot pressing the flat cable against either the upper
or lower rows of contact arns thereby making electrical connection between
the flat cable and the term nals. The connector is nounted to an external
surface of an 18 S EP 2002



4 electrical device such that the header side of the housing praj
routwardly to provide external electrical connection to the pin gcﬁt%gr% ZQOZ
"the terminals. The nufti-pin connector. may be shaped to provide straight

el ectrical connection or right-angle &l ectrical connection. For strai ght

el ectrical connection, the term nals are shaped such that the contact arns
extend in an opposit e dreet Pl ivs RY QX EANVENTEQNheader side and
the tail side of the insulative housing are on opposite generally parall el
surfaces. In a preferred enbodi ment of the straight configuration, the
termnals are instighhedjesl éththe pibéhtiimmention to/sroldeaim@tilpin 8xte@f i guration in
whi ch every other termnal is rotated 180 formng two rows of pin portions
protrudi ng conmsgtpn forrellitdleahie siblewbichtutidizesiow insartien foocestieelpolagy. t he
right-angle configuration, the termnals are shaped such that the pin
portion extends perpendicularly to the contact arns and the header side and
tail side of theyy; i i 1 ] ] i .sur faces.
In a preferred eI lggﬁér)rtg%lﬂt&rg?&t% E?e??%%{lﬁgggﬁggggg{%efﬁ%ﬁﬂélﬁwéﬁtpe‘?m' nal s
are formed conmanrdr 4 flexibledlaesabld WRichieliglinatwthe pravessd sblering thepfutt | on
extendi ng perpendicularly froma contact armat an upper |ocation and the
second shapeatiaiq thg cepreciirn porti on extending fromthe contact armat a

| ower | ocation. The.terminals are then installed in the housing in
alternating shapes formng two rows of pin portions protruding through the
header side of thejsheugioitr objcEdfithe reEé?ﬁié@ehﬁbxﬂfbtpr@(/idé'aﬁ'%kteﬁ{hghﬁllti-pin
configuration, the pin portions of- the termnal are preferably laterally

of f set fr omcotrectr doven B4t fielvéble catlant whichrthe dabkefie raiskly, antlleesibyoctnaedtedr ns

al so include J-shaped end portions facing i nwardly between the contact arns
to provi de B¢ disponnspied e thsCoNaestPrt he terminals and the flat cable. The
slide nenber preferably includes an upper surface having an inclined
portion adapted to bias the flat flexible cable into contact with one of
the rows of contaghcrdmc¥Agih dnB$ork 8f the pRsentaReentioh AgoWERRATorAfoRel NSert ed
in the longitudinal slot of the housing. The slide nenber and the

i nsul ati ve holsipagcainsctopfofadiahfleyiblenmabledeenerally 1icl®lel aP eRd@ateSnadasiyer at i ng

| atch and socket nechanpi sm for, rel easably retaini t he slide penper in the
| ongi t udi naOU B AAIRHE 71 ORRUEHYG ETRUEAY W@.“n‘?ﬂé%g‘%é}‘?&}“%ﬁ% ap psuErye
features andy; ept | (WK i apparent from
the follow glé&glé? 21?0?13Sﬂ%fg;s]%p?tg\{e%ﬁaggtlﬁlﬁwueg? rt?il? Fﬁ\éé\f Aellrlsgg%? s thereof,

whi ch is tolagitudadl slot dispused bi die twil sidef hysluaticpopsiiny disgosdd anithotail sBiel EF
DESCRI PTI ON OF THE DRAWNGS Figure 1 is a_pe.rs[)ective view of a prior art
nuf ti - pi n cendevergedipsrpeadicplarly fariogs Biedorgitdinal siphandea pluralityef apeprsded

Becordi ng t SHeREng e e TeRbts O CRRg i Bommioi g Figpup bl e 1
cross- secti @Raducyive WrRlinald i cH¥biprid @{)ﬁ%’?ﬁ‘&{ £1d twd dolifacBAril edth contact

configuration according to the present invention.
arm being capable of being outwardly deflected. The terminals are mounted within

respective slits of the insulative housing such that the pin portions protrude through
the apertures of the header side and the contact arms form generally parallel rows of
upper and lower contact arms on the tail side. The insulative slide member is shaped
to be inserted, along with the flat flexible cable, into the longitudinal slot of the tail
side of the housing. In operation, the flat cable is first inserted into the longitudinal
slot of the housing between the upper and lower contact arms. The slide member is
then inserted into the longitudinal slot pressing the flat cable against either the upper
or lower rows of contact arms thereby making electrical connection between the flat

cable and the terminals. The connector is mounted to an external surface of an



Figure 4 is a perspective cross-sectional view of the nufti-pin cz:g:eg
sin the right-angle configuration according to the present inventidérld urZQUZ

S is a perspective view of the straight configuration termnal according to
the present invention. Figure 6 is a pgrspective view of the right-angle
configuration term nal according to the present invention. Figure 7 is a
per spect i ve elgcwigabdevigesugh ﬂtﬂ!étmgmdﬁ'r sideaditiet lraysing projectp oatvemdlyito pentideon.

.~ 8 S E P 200z ?&%DE{IE%I LED CRI PTI ON OF, THE. PREFERRED EMBODI MENTS
Referring n&WCMS! BiEGiicalconection tp the nin partions A H§ @RSt i - pi n connector for
a flat flexible cable fornmed in accordance with the present invention is
shown. Multipin connector 10 generally includes an elongate insulative
housing 11, a pl Uhalnily-pid carordioe tiay detshipednabsovid: satthaslectizdl ati ve slide
menber 13. The nufti-pin connector may be in_a straight |ine configuration
as shown i nCeRggHeR oprighfranglegleqirigal sannestian. r Feprtraigh electeispifdognecsionotheas

shown in Fi i i i 11 1 s,made of on-conducti ng
Tnou atfve. Srantssee HapeR 3T el e ROMBLOHS bell TP offnsT BRRRER "1
has a tail ghﬁﬁorﬂién afdtheheARIARI aRl ¥R thil sid®Df HROWBulAefHodsng Srlognd 3 the
connector 10 nmay be configured in the straightline configuration, where the
tail side léppositctgeperhdnpanllslisdefades. dn e poaferopbasbddementdd shadtraigie housi ng
11. As shown in Figure 4 the conn_ectqr 10. may be caonfjgured in the

ri ght - angl e ceBguraiiRma thedarmifials e ingfalledyithuy the inpulafive hasingi@iacul ar to the

Tais a | ongPRaTAE aflcR sreg ks ARl BRI s 30ie B 0 bthin 51 e
to receive YHbficnk ipHRrudBipo@roubl tidkeader digxbhthe idshRtive Bhstngds di scussed

further below. Perpendicularly crossing the longitudinal slot 16 are a
series of parallel slits 17. The slits 17 are sized to receive the

t inals 12. Ex di f t he head ide 15 of the h j 11
Series of aper t Ul BB SR BEAGTS S eine A s PRRd e AbAdhe Bch

: GRS R pAERS Tt .
2 pi - por (1 SRy P pEREREGYRAE L Lol b0 Bl Bide T ARIRR Y o

thin el ectr itgainkylatiw khisinig\tee digpedet o gﬁﬂieﬁdil:@lhr suefiebs. tlaraprdfatred nCl udes a
pin portion 19 and two contact arnms 20 in a U shaped configuration. Contact

arnms 20 ar e epbeflisnent bithg rightrpegle confzgusating, tte touminals predermeniar ahe ofiwo
termnals 12 nust,b e as to.permt resilient outward,deflection of the
bontner or mebtiesrbe Fo Bhdhe T BB Dl dortic ettt bR, GG e

termnals farmatsd ﬁﬁ;&e@Irtsca{ibxmsnme@@ednarshggs&a%hﬁgﬂﬁépﬁﬁdﬁiémaﬁteﬁaﬁ%aiofh
portion 19 extends i'n an opposite direction as the contact arns 20. 1

E P 2002 7 the contact arm at a lower location. The terminals are then installed in the housing in
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alternating shapes forming two rows of pin portions protruding through the header
side of the housing. In either the straight or right angle configuration, the pin portions
of the terminal are preferably laterally offset from the plane of the contact arms.
Preferably, the contact arms also include J-shaped end portions facing inwardly
between the contact arms to provide better contact between the terminals and the flat

cable.

The slide member preferably includes an upper surface having an inclined
portion adapted to bias the flat flexible cable into contact with one of the rows of
contact arms when the flat cable and slide member are inserted in the longitudinal slot

of the housing. The slide member and the insulative housing also preferably include a



Preferably, the pin portion is . off center wwth respect to the Cﬂlnéagt ﬁrms.
The straight |ine connector requires only one shape for the termi 4;
"terminals 12 are inserted into the tekg1nal slits 17 of the insulative
housing 11 fromthe tail side 14 so that the pin portions 19 are

frictionall ertureg 18 apd protrude thro he header si de
16 Chr of oy abpdrerdling et fod e BeS g R Y sllr-Se Hotetaie (B AHdEeBPR S 17 of

t he hOUS'”gﬁ%ﬁoh@uﬂhﬁﬁg%kgpﬁéﬁﬁ ﬂuh@}%@hﬁg every other termnal is axially
e

rotated 180 w th respect previ ous~one, thereby defining two rows of
laterally staggered pin portions protruding through the header side of the
i nsul ati ve housing as shown in Figures 2 anti 3. For a right-angle
connector, the pil erﬁlQﬂl‘rﬁrP@J@GfS dﬂélrcseandladaantagbseitlermgﬁepeMMm\uilhrI y to
the contact arms 20 as ur.e or .a r| le c nnector t he
terninal s 28°¢QTRE ?Prpé’feef QBF%Bf@lR‘Hg dFtﬁﬁ?%\Eesgmﬂ@s {1 V? 3 Eqin‘é‘t?é‘t%aw ng
the pin por{icparexhiehl fagaeqewﬁ%hﬁwtehwmhe &%pdanpﬂ dr@Giags on of one of
the contact arns and the second shape having t I'n” portion-extendi ng
perpendicularly froma lower |ocation of a contact arm The right-angle
termnals are inserted in the housing in aIternatlno shapes to formtwo
rows of pin portions prdiRhidf BESCOHR ON OF FHEJRRAWKNGSf t he housi ng as
shown in Figure 4. In elther t he stralght-llne or rlghtangle configuration,
the pin portions 19 are preferably offset fromthe plane of the contact
arms 20 such thafighenid Hpédpdcade 'via»mea ﬁ}%%hrlﬁulht}ﬂngbrﬁlel@%tféloi‘ﬁatm two

adj acent termnals forma vertical pair. this manner, the pin portions
protrudi ng fleriblegdabiehe header side of the |nsulat|ve hou3|ng will define a
series of parallel vertical pairs. The slide nenber 13 is preferably nade
fromthe sane insulative material as the housing 11. The slide nenber 13 is

aterally inort EEg R AP oo dRRpbUC Ry B e H Y ol mePOPREL 4R 20
slide nerrbeﬂe)hgldmagfeegca&hmdgtaqh@g,egerﬁmuéﬁﬁ@{ surface 21 haV| ng an i ncI i ned
portion 22 which is adapted to bias the flat cable into contact with the

upper row of contact arns as discussed further below Attached to the sides
of the slide nember .are flexible s e 23 whi.ch are ca bIe of
it Mmuerd s i Eﬁé&ecgvagrr%%ﬁﬁaﬂal iRl Bt s s

| atch proje socket 25 of the

i nsul ati ve ?tn%%\f/}%maﬁ% &%Fdﬁgg"zdfh es@{m‘tﬁiﬂ?ﬁ@g?t ed within the

| ongi t udi nal slot In use, a flat flexible cable 26 havi ng exposed cont act
pads 27 is first inserted into the Iongltudlnal sl ot 16 between the rows of
contact arnms 20 &ISWed iy 2perpretive grpss-secdionlivirey pbthsdpult-pin gonneetor imdgr t ed
bet ween t he f e I [ w of contact arns. As
the slide r’rﬁﬁhﬁé’ng&l ﬁf&uﬁa&@iﬁt 3§0 ﬁﬁlgq elglrgseh?% §°§n 22 of the upper
surface 21 gently presses the flat cable agai nst the upper row of contact
arnms making electrical connection between the flat flexible cable and the
termnal s. The slFiglee frivdpersptive viemsefrthe straighteonfigurhvorgierminahadcosding 16
further untll the |l atch projections 24 engage the sockets 25 of the

housi ng. Th& IﬁﬁﬁnqﬁY@ﬁ“ﬁnd socket conbination rel easably retains the
sl i de nmenber mnthln the | ongi tudinal slot of the housing thereby

mai ntaining the flat flexible cable within the connector and agai nst the
upper row of contragire 81§15 pekpédiiee Wb i@t sightfdigleednfigupitioncantiedt or 10 is
mounted to an external surface of an electrical device such that the header
si de 15 propewsrdingde therraesgnt ingentidde el ectrical device allowing for externa
el ectrical connection to the pin portions of the termnals. Thus, in
accordance with the present invention an internal flat flexible cable of an
electrical devi Cqifire9QNRBELBLtive vl SRELAM mBablr Rbokilifs @aME pRsilht hout
the need for soldering. T lat flexible cable is quickly and easily
connect ed t énvehdomufti - pi n connector and may be easily di sconnected by

rel easing the latch of the slide nenber fromthe socket of the housing and
removi ng the slide nmenber. Although the illustrative enbodi nents of the
present invention have been described herein with reference to the
acconpanying drawings, it is to be understood that the invention is not
limted to those precise enbodi nents, and that various other changes and
nodi fications may be effected therein by one skilled in the art w thout
departing fromthe scope and spirit of the invention. 1$SEP 20029
CLAIMS 1. A mufti-pin connector for providing an external electrical
interface for an internal flat cable of an electrical device, the flat
cabl e havi ng exposed conductive portions along a single surface thereof,
sald connector conpr|5|ng ~an eIongate |nsulat|ve hou5|ng haV|ng a tai




wherein the flat cable is inserted.in said longitudinal slot b aia
;uppér and | ower rows of contact arns and said slide nenber is §L¥§Eﬂ5§ 2 02
said | ongi tudinal slot between the flgt cabl e and one of said rows and
el astically presses the exposed conductive portions of the single surface

_of the fl at Ca%ﬁﬁﬁﬁ%ﬁ&ﬁlﬂ@ t@@ﬁiligﬁﬁgf B E I Ki ng
i nternal elect C sai d
term nals and wherein said connector is nounted to the electrical device

such that said header side projects outwardly froman external surface of
the el ectrical d®efereng nowtoVigieséxT.erloal insdreart farcamultiepineohnarortfor $ai d pi n
portions; erein sai | i de .menber incluydes a defl ectable spring |l atch

i ntegral | ywﬂétrfﬁ%blf’ REe Sormie O o e i thgPresat iRkegtion isshepny Mdiiv ng
socket for I y I ! ef al ni aid

i do menbeP TR oL RARRIG I SRS NGl Tha BN RTRAIY 1T S PBRURP o7
socket provietidugtitenfinaBorne@tanansuditivealide frleafoef 80! Bnd mAM-pidi @nh&isr nal s.
18 S E P 2002 2. The nufti-pin connector as defined in Clalm1 wherein the
i nsul ative maydenyasurightelinecemfigiitation as gownaini Rigures 2 sid 8 or magt bapeat ur es,
said slits hejn IS ed on the tail _.side and arranged perpendicul arly
across the EB@%M%C@E‘%HI%BP? i WEigWgi4g from the header side, each
aperture in comunication with a respective slit, and wherein the
conductive termnals are nounted within said respective slits of the

i nsul ative housi Myge i3uRking hgesiey Bl 1symaRroflal h-doauactidl ikuleive andedia\wad
contact arns on the tail side with the pin 1E)ortion's protruding through said
apertures ofs generalg sersangylagén stepe Thbe onsingif t hasys tail swiariécansta beadaesideied in
Claim1l whergin each term nal, i s shaped such.that the.contact arns,extend
n"an opposteAGFRERE ok FAe e 3 e BEREF R RSP BT RN & MEUERAE! de- and
the tail sigge efnfidtBatloASthelitNEta AR 1Al Re BEHASE Q8L Y5 %r&a&ﬁbsm difles’ €spect
to each other formng a straight electrical connection bet n sai d header
si de and sabfithedolsiag dé. A4.shdde imBifgute $pihe conmseenrtlOrmaysbedeainfigartdiin thd ai m 3

wherein the termnals are installed within the insulative housing in_ a
conf i gur at i BEhi-#ngkheumiisaiatiop, where the tail sidedr is peragndiculyr tp shehesdenifde 15.wi t h

respect to th reviou ne, i.ch,defi .Fows. of, Di. okt

br ot rudi ng FReBRE AR Al GreiR ek e FGHAPT s HoBflele woPEE

nuf ti-pin ceRpegat@randdestalor kb 6drabitedtonaeditd thetsh@e RlembBOI3 hka Of each
termnal is laterally offset fromthe plane of the contact arns. 6. The

mufti-pin ctexibltftat calsle deflisnested furtbenbetow. Remeediculedy kraseingitheal i s shaped
such that the pin portign extends .perpendjc |y 1o, the contact arns and
ohor i -t helneablB e S sas o PRDETE . Phhe ST VRS e or o
generally p hald't rE‘MetnB'r{et?&g HeAd&a%de & fahe hUSHEI &elal @HEs GNI! €
el ectrical gf)eﬁﬁlre?@t?onQbet Weeln gsal ﬂ%eeaeger s(in:de an([}esgllisd %]gll I esaisge.s 18S
E P 2002 11agertubée] 8nattdnigedpeneeaiiyniacvopagdleDi@isn &ach apettuaé conhevdses i n each
termnal is shaped in one of two c,on'fi%urati ons, the first configuration
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face inward. The terminals 12 must be made as to permit resilient outward deflection

of the contact arms without damaging the terminals.

Referring to Figure 5, the terminals for a straight-line connector are shaped

such that the pin portion 19 extends in an opposite direction as the contact arms 20.



9. The nufti-pin connector as defined in Claim1 wherein the conHagt
of ‘each terminal include J-shaped portions at the ends thereof, P'aa WDZ
"said J shaped portions facing i nwardly between the contact arns. 10. The
mufti-pin connector as defined in claim1l wherein the slide nenber includes
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For a right-angle connector, the pin portion 19 of the terminal 12 extends
perpendicularly to the contact arms 20 as shown in Figure 6. For a right-angle
connector the terrninals/26 are preferably provided in two shapes, the first shape
having the pin portion extending perpendicularly from an upper location of one of the
contact arms and the second shape having the pin portion extending perpendicularly
from a lower location of a contact arm. The right-angle terminals are inserted in the
housing in alternating shapes to form two rows of pin portions protruding through the
header side of the housing as shown in Figure 4. In either the straight-line or right-
angle configuration, the pin portions 19 are preferably offset from the plane of the
contact arms 20 such that when installed in the housing the pin portions of two
adjacent terminals form a vertical pair. In this manner, the pin portions protruding
through the header side of the insulative housing will define a series of parallel

vertical pairs.

The slide member 13 is preferably made from the same insulative material as
the housing 11. The slide member 13 is roughly the same length as the longitudinal
slot 16 and is shaped to be laterally inserted within the slot along with a flat flexible
cable. The slide member 13 preferably includes an upper surface 21 having an
inclined portion 22 which is adapted to bias the flat cable into contact with the upper
row of contact arms as discussed further below. Attached to the sides of the slide

member 13 are flexible spring fingers 23 which are capable of slight inward
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In use, a flat flexible cable 26 having exposed contact pads 27 is first inserted
into the longitudinal slot 16 between the rows of contact arms 20 of the terminals 12.
The slide member 13 is then inserted between the flat flexible cable 26 and the lower
row of contact arms. As the slide member 13 is inserted the inclined portion 22 of the
upper surface 21 gently presses the flat cable against the upper row of contact arms
making electrical connection between the flat flexible cable and the terminals, The
slide member 13 is inserted into the longitudinal slot 16 further until the latch
projections 24 engage the sockets 25 of the housing. The spring latch and socket
combination releasably retains the slide member within the longitudinal slot of the
housing thereby maintaining the flat flexible cable within the connector and against
the upper row of contact arms of the terminals. The multi-pin connector 10 is
mov:mted to an external surface of an electrical device such that the header side 15

projects outwardly from the electrical device allowing for external electrical

connection to the pin portions of the terminals.

Thus, in accordance with the present invention an internal flat flexible cable of
an electrical device is connected to an external port of the device without the need for
soldering. The flat flexible cable is quickly and easily connected to the multi-pin
connector and may be easily disconnected by releasing the latch of the slide member

from the socket of the housing and removing the slide member.

Although the illustrative embodiments of the present invention have been
described herein with reference to the accompanying drawings, it is to be understood
that the invention is not limited to those precise embodiments, and that various other
changes and modifications may be effected therein by one skilled in the art without

departing from the scope and spirit of the invention.
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CLAIMS

1. A multi-pin connector for providing an external electrical interface for an
internal flat cable of an electrical device, the flat cable having exposed conductive
portions along a single surface thereof, said connector comprising:

an elongate insulative housing having a tail side, a header side and a
longitudinal slot disposed on said tail side;

a plurality of conductive terminals each comprising a pin portion and two
contact arms in a U-shaped configuration so as to define a pair of generally parallel
legs each being capable of being deflectable outwardly, each of said terminals further
including a pair of J-leads inwardly extending from said parallel legs, each terminal
being mounted within the insulative housing forming generally parallel rows of upper
and lower contact arts on said tail side with said pin portions protruding through said
header side; and

an insulative slide member shaped to be laterally inserted within said
longitudinal slot along with the flat cable,

wherein the flat cable is inserted in said longitudinal slot between said upper
and lower rows of contact arms and said slide member is inserted in said longitudinal
slot between the flat cable and one of said rows and elastically presses the exposed
conductive portions of the single surface of the flat cable against the J-leads of the
other of said rows making internal electrical connection between the conductive
portions and said terminals and wherein said connector is mounted to the electrical
device such that said header side projects outwardly from an external surface of the
electrical device to provide external electrical connection to said pin portions;

wherein said slide member includes a deflectable spring latch integrally
formed therewith and said housing includes a latch receiving socket for releasably
engaging said latch for releasably retaining said slide member within said housing,
said release of said latch from said socket providing for disconnection of said flat

cable from said terminals.
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housing further comprises a plurality of slits and apertures, said slits being disposed
on the tail side and arranged perpendicularly across the slot and said apertures
extending from the header side, each aperture in communication with a respective slit,
and wherein the conductive terminals are mounted within said respective slits of the
insulative housing forming generally parallel rows of upper and lower contact arms on

the tail side with the pin portions protruding through said apertures of the header side.

3. 7 The multi-pin connector as defined in Claim 1 wherein each terminal is
shaped such that the contact arms extend in an opposite direction as the pin portion
and wherein the header side and the tail side of the insulative housing are generally
parallel with respect to each other forming a straight electrical connection between

said header side and said tail side.

4, The multi-pin connector as defined in Claim 3 wherein the terminals
are installed within the insulative housing in a configuration in which every other
terminal is axially rotated 180°, with respect to the previous one, which defines two

rows of pin portions protruding through the header side of the insulative housing.

5. The multi-pin connector as defined in Claim 4 wherein the pin portion

of each terminal is laterally offset from the plane of the contact arms.

6. The multi-pin connector as defined in Claim 1 wherein each terminal is
shaped such that the pin portion extends perpendicularly to the contact arms and
wherein the header side and the tail side of the insulative housing are géherally
perpendicular with respect to each other forming a right-angle electrical connection

between said header side and said tail side.
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configuration having the pin portion extending from the contact arms at a lower

location and wherein said terminals are installed within the insulative housing in

alternating configurations, which defines two rows of pin portions protruding through

the header side of the insulative housing.

8. = The multi-pin connector as defined in Claim 7 wherein the pin portion

of each terminal is laterally offset from the plane of the contact arms.

9. The multi-pin connector as defined in Claim 1 wherein the contact
arms of each terminal include J-shaped portions at the ends thereof, the ends of said J-

shaped portions facing inwardly between the contact arms.

10.  The multi-pin connector as defined in claim 1 wherein the slide
member includes an upper surface having an inclined surface portion adapted to bias
the flat cable into contact with one of the rows of contact arms when the flat cable and

slide member are inserted in the longitudinal slot of the insulative housing.



