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el ectrical connectors whic Aﬂ‘E %LﬂEQEIR'h t,he r't nted di rcui t board and
provi de connect IMPRONE] L »f these
devi ces are el ectrical connect ors havi ng an i nsuI at i ve housi ng with plural
el ectrical contacts supported therein. These contacts include tail portions
whi ch e i nsul ati ve housing and are insertable into
through)iit i lﬂl’hw ircuit board. These contact tails may be

sol dered or oftHigrdentinvestisredlaled geherally todreeleatiical wohindeta for seourerent thea
mechani cal and el ectrical connection thereto. The contacts alsqQ i ncI ude

connect ipsintegoritcniboatst P ore partigudarly, theapresonbinventign relateg te agatipie gleptsical
connection t ntacts of .a el ec |c nector. Thus, these

el ectri &8?“@89{3@8{"09?%%‘(3%0%{ ?@nﬁ?gfﬁ %ﬁgﬁéﬁﬂnt he mating connector and
the printed circuit board. These print ed circuit board connectors nay be
used for a wide variety of interconnection purposes. For instance, the
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t er m natcdnfediah icapabikties ot eﬂenammeﬁtst Sl‘yﬁt@al\/dﬂtuesé devicyare clogical on and
di spl acenent of the contacts supported in the insulative housin
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into through holes in the printed circuit board. These contact tails may be soldered or otherwise

secured to the printed circuit board to provide mcchanical and electrical connection thereto. The
contacts also include connection portions opposite the contact tails which are designed for
conncction to contacts of a mating electrical connector. Thus, these clectrical connectors

establish connection between thc mating connector and the printed circuit board.

Thesc printed circuit board connectors may be used for a wide variety of interconnection
purposes. Tor instance, the printed circuit board connectors may be adapted to mate with a
mating eleclrical connector terminating a flat ribbon cable. The printed circuit board connectors
may also be adapted to terminatc a connector mounted to an external component such as a disk

drive in computer applications.

One technique to adapt a particular printed circuit board connector to tcrminate a
particular mating connector is to vary the type, position and displacement of the contacts
supported in the insulative housing. Variations such as, for example, contact pitch, contact

configuration and number and location of contacts may render the printed board connector
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there exists certain mating connectors which enploy what is known in the
‘arty as a "first-make | ast-break” feature. This feature assures that when
~connection between thé printed circuit board connector and the mating
connector is nmade, certain contacts such as, for exanple, ground contacts
make el ectrical connection before the remaining contacts, such as the
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may be sthin Seyhomeinpanias & provideduel featuré.cal | y connected to a printed

circuit board and which includes contacts specifically configured and
| ocated to provide the desired connection interface. SUMVARY OF THE
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provided so that the printed circuit board connector maintains its mechanical and electrical

engagement with the printed circuit board during repeated mating and unmating cycles.

It is, therefore, desirable to provide a multi-contact printed circuit board connector which
may be securely mechanically and electrically connected to a printed circuit board and which

includes contacts specifically configured and located 1o provide the desired conncction inter(ace.

SUMMARY OF THE INVENTION:

It is an object of the present invention to provide an improved electrical connector for
securement to a printed circuit board which accommodates a mulii-pin contact arrangement of

specific construction, arrangement and location within the connector housing.

It is a further object of the present invention to provide a printed circuit board connector

which provides both secure mechanical and clectrical engagement to the printed circuit board.
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i nproved contact arrangenment and nethod of formation which provides for the
ef fiicient formation of nultiple electrical contacts for support within a
printed circuit board connector housing. In the efficient attainment of

t hese and ot her objects, the present invention provides an electrical
connector including an insulative housing having a connection face for

connection t 4
cecuroment t gt & T ARNECONETPIAREANHIBARRAD pRVIAE Wl Sherdf et 1 11y
of el Ongﬁtﬂﬁg@hﬁﬁtahd aedthabott formhationhalsibh pruvides for the bffidient formartior of ballipdad, an
opposed tail and a securenent nenber therebetween. Each contact defines a

subst antelestrigal pontaets fofisupport withineaprinted ~isenithosed cangegiar WBBIE: he connecti on
ends and the tails. The contacts arc supported within the housing such that
t he connection ends are positioned adjacent the connection face and the
tails extend jpuhdefifdient MaihMentBTRsk Afd bARLojedLs, IRE preSutit RivehBowpiovided an
circuit board. The housing includes contact Support nenbers adjacent the
nmount i ngldcirien! vhrereetontindleding amitsulative heusinghaving aconpostionrfoedfor sonnsction to a

positioned,at a | ocatipon closer to the nection face than,th her
bont act BHBBHORnFRALRILELIPRREcd o &fﬁserfw@umﬁ% 3§ BRRER HOBE- alhY east

one conty %ﬁﬁe&‘t} fdhi;%ﬁfn Hch? igg ?ha@ﬁ?%&tﬁ 3%c&hﬁaa{§k§{t%&:g%€&%§ The

present 1 nvention urt er p rical “con

formed fdofiectiohlend, abdpPosed ﬁimndg sedurerertimentg tiedrébeowsamt dach bomﬂcmlﬁhes:a
pattern S sta ed in the stanping strip where the contact pattern defines

pl ur al identisabeqjuacs expanse as messuradrhetweenithe eonneetion ends and theeils.

AN ﬁveﬁwgfla?rgwﬂ' B el A RS
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Such a ne st anpi ng contacts al e contacts to e st anped
cl oser dermpriates! cifcuit boexls Hertomsing tiwsludels cbmactg;uppnrtmtlmbﬁseadﬁicemiﬂw nmh.mhng

connectoyr further includes connector securenept c|ips supported
i nsul at 108 W e&%&%%ﬁ&%%&%me&w%5 lsmporlm cation ql 1@%’%&5&:@&

compone onhg oA & M A0k doRREHBOA HIIRLARG LY BodfEU el A0 2ha bFE:

housi ng and a Ssecon ortion
t her ef rClﬁhsi@hebél&@&ftfaltdﬁfm%xiglﬂﬂuﬂtpm@ﬂﬁmﬁﬁdhbrb&ﬁaﬂﬁI nt ed circuit 3

The present invention further provides that the electrical contacts may be formed from a
flat metal stamping strip of conductive material. A contact pattern is stamped in the stamping
strip wherc the contact patiern defines plural side-by-side elongate contact clements. The contact
securement membcr of the contact elements are stamped so as to be in non-traverse alipnment
with an adjacent contact elcment. The contacts arc then reconfigured so as to place the
securement members in traverse alignment. Such a method of stamping contacts allows the

contacts to be stamped on closer centers with less scrap material being formed.

The electrical connector further includes connector sccurement clips supported by the
insulative housing. Ilach connector sccurcment clip includes an L-shaped component having a
first portion extending along the mounting face of the housing and a second portion extending at

a substantially right angle therefrom for insertion into a mounting opening in the printed circuit

3
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extending al ong both the first and second portions of the L-shaped
.component. BRI EF DESCRI PTION OF THE DRAWNGS: Figure 1 is a bottom
perspective showing of the printed circuit board connector of the present
‘invention. Figure 2 is a vertical sectional showing of the printed circuit
board connector of Figure 1. Figure 3 is a longitudinal end view, partially
in sect iyRfyd. Ulfhctd%ﬁnéﬁtbﬁeﬁ‘ﬁ'reﬁicﬁﬁéliﬁhd@@&{eﬁdl@@?@@&ﬁﬂﬁa@ﬁedﬁbﬁ%&&n&inﬁliﬂ&igr&tﬂ i's
a perspective showing of a mounting clip used in accordance with the

pri nt ed tbé firstiand $egond penions of the Loshapedjcorapdnenti gure 5 is a plan view of a
nmetal stanping used to formthe contacts of the printed circuit board
connector of the present invention. Figures 6, 7 and 8, show respectively,

a per spﬁ%%w@ww pl an vi ew of the contact

stanping O | ~ FI gu 'S a perspective show ng of a further
enbodi ment ofFigire lpisiatbottdmoperspectiveshomingdfithe prined cirauitbedrd conreske wifkhe of
the present invention. Figure 10 is a vertical section of the connection
assenbl yresenEnYeplon 0. Figure 11 is an end view, partially in section, of

t he connection assenbly of Figure 9. 4 Figure 12 is a perspective view
of a nounting clip used in conbination with the connection assenbly of
Figure 9. Fi quyges 2113 adRticht sexhiomal sSRSwRgloNaw! primtéd dndittoaid itledlof 6CFiguR! BNt
view of the contact stanping used in accordance with the connection
assenbly of Figure 9. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT:

fjf{ erring 10 Godhe' R alonsindined end view: partisfly i secton, of the printed circunt board'd 1 © 2

connector of Figure 1.

Figure 4 is a perspective showing of a mounting clip used in accordance with the printed

circuit board conncctor of Figure 1.

Figurc S is a plan view of a metal stamping used to form the contacts of the printed

circuit board connector of the present invention.

Figures G, 7 and 8, show respectively, a perspective view, an end view, and a top plan

view of the contact stamping of Figurc S.

Figurc 9 is a bottom perspective showing of a further embodiment of the printed circuit

board electrical connection assembly of the presént invention.
Figure 10 is a vertical section of the connection assembly of Figure 10.

Figure 11 is an cnd view, partially in section, of the conncction assembly of Figure 9.
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formed of a suitable plastic nmaterial having electrically insulative
praperties. Housing 12 defines an upper connection face 14 and an opposed
lower nounting face 16. -Connection face 16 nay accommodate a mating

‘el ectrical connector (not shown) for mating engagenment with connector 10.
Mounting face 16 may be nounted onto a printed circuit board 11 so that
connector 10 ﬁ%&@hb‘ﬁQ?&rsﬁé&ﬁ%%&@bf&%ﬁﬁﬁﬁ% Al el Weesmbinglstvith e Onnect or
and the printed circuit board 11. A plurality of elongate passageways 15
ar e f or mednegtivhiassenbly ofiBighf 9.Passageways 15 ext end between connection face
14 and nmounting face 16 and receive and electrically isolate the contacts
of connector 10. Insul ative housing 12 further includes a pair of

secur oment gk 1$bnd 3¢ i MpEUVEAL SO SAEA BonfRl il B fro it O

accommuodat e, “i'nsertable ojections fromthe mating connector
SO as t eiAsdiae hied inHeedtdmceavitethe 26rnaibn hatmbBoftfigue®t i ng connector and
connector 10. Referring additionally to Figures 5-8, insulative housing 12
supports a plurality of electrical contacts 20 individually within

passageﬁw - captac nber having a
connecti 1) 3 \JQ;[‘ 5 m&w

coh ularly shown in
Figures 2 andpé&errfiflt

1
: _ ?‘i%ﬂr@é"l-@!‘ﬁclzé’trieil cORMECAS 1D 1REd RirPndidiink %4 BFnRE ciiéuit O

mate with contacts of the mating connector and establish el éctri cal

connect itmard isshewn! Konfi¢vtordiflincladescrdlomgate insulati@haxsingd@rfbrmed efth sudtable

I nsertion into plated, through-hQles jn printed_circui ard 11 thereby
est abl | FSS reateRalheing clesirinally IRIativE pEARertes. HouAing IR EBReAS BRET cles a
stabilizj L b 2i ages the
wal | s o?d o%gc?iggé‘a%yﬁﬂﬁg%?%fﬁ?{cﬁ{?ﬁgﬁﬁ%&éE%.pg??@ggéfgégg quﬁ\[}? thin the
passageviyémaiodfieashiihglelectical icBnidt i {ndtshbwR) ok matifg Bh@ddlemient with 2dnrivejor

cach include a g:or?l iant section 26 which in the gresent illustrative is a
"need| e 1y dviounting faei 6 owitbgsrountest ond 2 printed cireuit boardd 1 sotaticamncctrsdOi on 26

b ough- AP gL P o Perwpin fhe st AR ot M Aisted ST AN cal
and el ecA phGAity QTSRMBAR PasdaBwayY 15hre formed within housing 12, Passageways 15 extend
| between conncction face 14 and mounting face 16 and receive and electrically isolate the
contacts of connector 10. Insulative housing 12 further includes a pair of securement cars 18 at
each longitadinal cnd thereof. Ears 18 are used to accommodate, in inscrtable fashion,
projections from the mating conncctor so as to establish mechanical engagement between the

mating connector and connector 10.

Referring additionally to Figures 5-8, inéulative housing 12 supports a plurality of
clectrical contacts 20 individually within passageway 15. Each electrical contact 20 is an
elongate member having a connection cnd 22 and an opposed contact tail 24. As pasticularly
shown in Figurcs 2 and 6, connection ends 22 of contacts 20 are configured so as to mate with
contacts of the mating connector and establish clectrical connection therewith. The opposed
contact tails 24 are configured for insertion into plated through-holes in printed circuit board 11

thereby establishing electrical connection therewith. Each contact 20 includcs a stabilizing
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't her et hr ough which allows the conpliant section 26 to resiliently engage
the plated through-hole along a | ongitudi nal segnent thereof. Each contact
20 further includes a securenent nmenber deformed internedi ate of connection
end 22 and contact tail 24. Securenent nenber 28 includes a pair of
oppositely directed securenent shoul ders 29. As shown in Figures 6, 7 and
8, secCUlchimdnt 25ehdaed1ong) SS1abIYizing cliefieant 0B dngugles tHe Wik ofipassageiaychicastol2 to
have rounded shoul ders 29 so as to facilitate the positional |ocating of
cont act Srictionaily supparbeantass 8 y4thithepassagewaysafhapsing 12houl ders may be
preferably enployed. As will be described in further detail hereinbel ow,
securenment menber 28 is engageable with insulative housing 12 to

posi tional Iy LOifidyBGmGR Medk, %o@tgcﬁéiﬂdoiﬁﬂﬁ gicK iNEIHdPR SbpRat s¥étioRi 26 which in
passageway 15. Reterring specifically to Figures 5-8, the formation of

cont act sh@presay ilhestrdtiecisiaindedl€eyd amtmpli2ft conéact soctionl The needie ¢yaldoynpliant

el ectrical |y conductive netal '

f flat tal st trip, 30.. St '
Ctr i p aoesonGindeauny! 1 OV dBRDEh BIctpRRERgR AT BnA Paisa bRl Ot

pattern : n t ' 1 | satde
P anove b iftuit ME A0 BRab bt Clebffieaf aftl dEdHibd enfigenidpf mdfenti

carrier Hiereadld2yc thaphitRpetivn 26alefines Acélosyaslapernenréshtietitatgt whith allows
where material is renoved from between the desired contact pattern

f or mat i dhe c@npliant seqtion@6 taresilientlengagesheplated through-hglesilong:e longiudipalm a
plurality of itge_nt Lcal electrical contacts in side-by-side orientation, it
is typi CEPPENLBEEPYed that the stanping pattern be designed such that

spaci ng between the stanped contacts is greater than the transverse expanse
of the contact pattern. Such transverse expanse is defined by any

transver se cdigchrentacti20 funthcrimoludes s secundment member defdmhed intermediatedf nenber s

28 or conpliant s ions 26. TJ utilization of such.transverse co nent s
causes t%@n%wwﬁ%%@ng ﬁemaeréa@ 7 Qeq%emmtmnab% g} @%‘F‘)Pfﬁaegggépart

directed sceurement shoulders 29.

As shown in Figures 6, 7 and 8, securement members 28 may be deformed out of the
plane of contact 12 to have rounded shoulders 29 so as to facilitate the positional locating of
contacts 20 within passageways 15, however, straight shoulders may be preferably cmployed.
As will be described in further detail hereinbelow, securement member 28 is engageable with
ixxsuhﬁve housing 12 to positionally confine contacts 20 at predelermincd positions within

passageway 15.

Referring specifically to Figurcs 5-8, the formation of contacts 20 may be described.
Contacts 20 are formed of a suitably elecirically conductive metal from a flat metal stamping
strip 30. Stamping strip 30 is stamped by a suitable tool (not shown) to definc a contact pattern
thercon. The contact pattern includes a plurality of side-by-side transversely spaced contacts 20
attached adjaccnt contact tail 24 10 a carricr strip 32. The stamping may be achieved in
conventional fashion where material is removed from between the desired contact pattern

formation.
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I nventi.on contenpl ates stanping side-by-side electrical contacts having
‘substantial transverse conponents in a manner where the contacts are
stanped on cl oser spacing so as to reduce scrap and waste nmaterial, yet
provi de contacts with identical |ongitudinal expanse so as to properly

| ocate the contacts within housing 12. As shown in Figure 5, contacts 20
are stanped | | . s

apec f cal |y pfet Aflechffutd ARV 2 ARRRABIOI o Ylrlf FMRAEISIectical | g
and st albhtagls g sidb-dyeidsSorzdniation, fistyblcally eequircd dragtlicstinnsihg pattirh de desipmal

| ocations along the | ength of adjacent contacts 20, This allows contacts 20
to be stsuplb®at spacingdstveonshe slamped eantasds iigrealentharn the tapsvsrsespanss of the

t f {s '
Secur emSATeECARRERE Sy raph € CRUA'S defifta 19 Rt overls ctbonEntidhe bdlthes,
of secursgERa pravides by 281 Rémémandaiidrs asibﬁ&ﬁil?ﬁlim Bdctiohs 26 bThdutiliZation bb Such

e

di fferent |ongitudinal formation of suc enent, the stanping of both
secur endrnsvoesermmponants getscs theqmttemretoiingjsdanntattswbich ereroansivérsely spacedaparbe

appreci ated, by varying the | ongitudi nal position qf the transverse
conpone r‘i‘t%efﬁﬂ B‘H’E’%%‘Pé’%md?}& gMYg ERIAPQNeRS gﬁ%"&ﬁ?eﬂb‘,“"fﬂ?ﬁ% cessarily

al so | O’Z:Qg{sc éﬁﬁgeéé%{%ﬁﬁ‘%%&%%%@? éfﬁgtgﬂ%h%tﬁﬁqugﬁ%b&&qia‘f %‘Qﬁ&‘é}se.to%gdp%n&ﬂs

However, to accomo e contacts havi.n

i dent i cdh alneigiet wiereahe comansae staniped onelaset spakinpat as tdrdueestripwndewakte of
the contacts), the contacts 20 on carrier, strip 32 are, therefore,

reconf i dodtedalsyetpsovide pemtagie with identisal leagitudingd pxnagsso asde paopsalydecate 818 t he
contact taj.l . N onnection ends 22. Referring specifically to

Fi gures cggifféi‘%ﬁggﬁgg%ngégh that each contact 20 fornmed from stanmping strip
30 may be reconfigured. For clarity of explanation, Figures 6-8 show only
one 7 pair of sidc-by-side contacts. Contact pair 20 includes a | onger
contact 20a ahsistwvahinrKigureSonomtatts 20 brefstarped such thatitheldsansverse doaspunents oOthe

ocat | orfoBeciaareitialHae B 65 orRBostatatn b romest BrHRsEs 4 R or | og

Ic Z i P ! 2? esgatﬂgl:ﬁaﬁg gl.eﬂifﬁgrzj Sg“g@ g?ﬁfior?&ltﬁt WngttB&nRRY htéthatthg 186R10hS Bong tRHeREHYr
adjacent contacts 20. This allows contacts 20 to be stamped at closer spacings yet permits the
formation of the transverse components of the contacts. For example, it can be seen that
securement member 28 of one contact 20a transversely overlaps the location of sccurcment
member 28 of the next adjacent contact 20b. But for the different longitudinal formation of such
clement, the stamping of both securement members on such close spacings would not be
possiblc. As may be appreciated, by varying the longitudinal position of the transverse
components of contacts 20 to accommodate such close spacing, it necessarily also longitudinally
staggers the connection ends 22 and contact tails 24, However, as connector 10 is designed to
accommodate contacts having identical longitudinal expanses (the overall distance between the
cnds of the contacts), the contacts 20 on carrier strip 32 arc, therefore, reconfigured so as to

define an identical longitudinal cxpanse between the contact tails 24 and the conncection ends 22.

Referring specifically to Figures 6-7, it can be scen that each contact 20 formed from

stamping strip 30 may be reconfigured. For clarity of cxplanation, Figures 6-8 show only one

7
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is jogged to a greater degree than the other contact 20b of the pair. The''
.jogging or reconfiguring of the contacts 20 is such that it brings into
transverse alignment the transverse conmponents of contacts 20. Thus, as
particularly shown in Figure 7 and 8, the contacts are reconfigured on
carrier strip 32 so as to place in transverse alignnent needl e eye

conpl ai n,: i O, & e ; hial-Z4 I

The| og I ey 88 oSRGHE 2 CRflac AR MolcleAlin Bl Bplat PR STRRE ccifact
ends of 20brfoatéd inadidebp4ide Tashich) Ok contaat D@eteath pdib s reagfigatai®dplacingach
of the side-by-side contacts adjacent carrier_strip 32 are _in opposjte,

di r ect i diead osadeg @bpdrsatien 2bpdiaeend thegrrrias strjpoip- | 4 surilas secopfiguration or jazis o

cont act AR BiFoBorotdt ANECH K oflE AL Brado L Ai4RROGHRD el 32, Tk kor
pl ace cqunfet %@J‘oﬁﬂé’fna@ Hich 1ods RN RRpeditoIRLO Bk dresled longd %p%égtnogeagkm

contact at a location 2l1a and 23a between securenent mentl)ler
st abi | i zlegrpedhamthetothe Sonfatt20b (f dlagspair. €Tl jogging oomeosdiguring ofdbe cantacts20 iss
to pl ace ttt;e coanect Lon ends 22.in botp‘ | ongi t udi nal and ransverser

al i gnnerfich fhag i brings inja tragsicrss alignmepithe ersp cemponends of contagts 20 Thugeas

cont act : f ' | . Y nd
cach | ogacalily dibyRrifies'F e, U Blakisihe fbhfbuns G cftiBORHE 3230 4E K
two rowspladelih tianeversyulRpidentnesdibseyd 2otplaintSeiine2 6, sacurdiedre hicnitero@Baml t o -
Figures 1 and 2, the contacts 20 are arranged in insulative housing 12 such

that t hestahiliring elcoentsedid sThedog incentantn2®edjacenhensrier sttipm 32 alsp placesithe distaland
tact tails 2 t.end, f i ng f 16. Th t act i t ed

Coto” pacgabagtad LA iR R A gBhenf S fheBen Pnced et R MR b e

28 engag@nidsss fideffeatiitr st 3 Posid Bredifondh 'salla% aﬁwgitsl?&naﬁsﬁsbgﬁitjg%{

%lehio

stop.to positionally locate the con?acts t herei n. I's contenpl ate

t he contlacation2@1may 28 places thetcedtacttatls Db irsdiffgrehPplates Chig araarigenhenoalloavsrther

strip 32. Once,propetgly,.located, the carrjier, strip my be cut fromthe

nser t ocPoEATH il 24 1g be aligaedlp ltiplg TRV hausing ddq "ty ordes o PReRemnCeHRRands on

provi desys: f it ] t t : L thin

Pousi ng ovepah. a3aldldipg b flacelh B! UBIEOR ABL 1o 21 Bpd 3SELACLh
sccurement member 28 and stabilizing elements 25. These jogs are also in opposite dircctions so

as to place the connection cnds 22 in both longitudinal and transverse alignment. Thus, in the
configurations shown in Figures 6, 7 and 8, the contacts 20 may be severed from the carrier strip
32 at a position beyond each jog location 21 and 23. This leaves the contact tails 24 arranged in

two rows with the connection ends 22 in a single row.

Referring again to Figures 1 and 2, the contacts 20 are arranged in insulative housing 12
such that the connections cnds 22 are disposed adjacent connection face 14 and contact tails 24
cxtend from mounting face 16. The contacts are inserted into passageways 15 from adjacent
mounting facc 16 until semurément members 28 engage the bottom wall of mounting facc 16
which provides a mechanical stop to positionally locate the contacts therein. Itis contemplated
that the contacts 20 may be inserted into housing 12 while attached to carrier strip 32. Once

properly located, the carrier strip may be cut from the inserted contacts.

This Sheet Has Been Replaced

ARG

a3



wal | ARR-02rB8nTHUN§4 f2Ac B 16HOREYANN &1 BAREN,a LEBcur emFaX NQurg738811400adj acent each 10
passageway 15. The securenent surfaces 40 may be positioned at
‘longitudinally distinct |ocations with respect to nounting face 16. Thus,
certain of the securenent surfaces 40 nay be | ocated cl oser to connection
face 14 of housing 12 than other securenment surfaces. Upon insertion of
contacts 20 into passageways 15, the contacts will be inserted and
posi tional |y Apedvatinatigtich 1 &ha ! teprathiirlldttton pRsVildsQ frthé5feRdkd by HGWink
shown in Figure 2, such™arrangenent "positions the connections ends 22 at
di f f er erthe comtatts tobe located mathiebousing ot dergifudinallp staggeted positisnsa dRherhiodtgaous

Jn of the connect.i_on

' tai tri licati t It t
ends of VHLOLGAGRALISE 1 51 ARy B J0SAIsPoR SacFRISEEsNaa o
ends 52 EREHERen! bl AT el $e BANGIN odel il ffc aHAREs SAMIERRS

engagemafibunirigfatd b6, "Hhus) Geretin b fubie Scqur¢rfént isorfeses 40 ms bolgeatedclosdriton Wit h
the other contacts. This provides a "first make | ast break" feature. Such a

f eat ur e qonnestion;face b ofhatsingri2than other sscerement swrfagen: dénon insastion of ¢oniacis20is
d tacts whil h t . ' t ' . ts. |
or der t anpreemevaye £ dhe et b s 8l SRRt ek O SRR o, ¢ 1
of ten nepasiReiNal pasieas! Ks gﬁ:‘ﬁk‘ﬁl@:l? SRAVG Il Bignie'd, 4 H&:ﬁ&g&h&& ﬁsﬁi&i& the
connection. The construction and arrangement of t%e connector of the

present connesiiane endd 22adiffeventlovatizns evitht resgecttotconneciion fadei I4s tit iseldeantagdous

break. envi ron,meTt . Vi | e1 pqQsitioning the ,cog ection ends_at gi fferent

| ocat i orid certaB elesirical applicatioys topesitop serlain of thereprcction cadsef the comtagis 8t spose
th t ' . _ i : e i f .

| ong ¢ adoagidhatty digi? Sokibng it R i ABSsctibnf bitla infdd dhncetor, the

section catdcty imihgelinasétitn endeR2 et a pésiticn Adser to Estinkiwinh fabe 34 walt miake RleiticdE
a range taking feature with respect to the through-holes of the printed

circuit engagementiwith the westingitonightsprior trovstablishing cennectiors with the ether contacts.
| ongi t udiynal | y. st d., the el | f ti f
comp! i anTRE RN g FE kAT LR GNP S, & SR ST O AR ceren

e |O Sfé ri g@&aﬁf&ﬁ%@&b Jékibhated AOgt8nd EUriet whil®bhier Qntdcifar HedhtHeis Sitlal

contacts. In order to prevent electrical damage 1o the componcnts being connected, it is often

L3

necessary to assure ground connection prior to making signal connection. The construction and
arrangement of the connector of the present invention allows the connector to funclion in a first

make last break environment.

While positioning the conncction cnds at different locations, the longitudinally staggered
securement surfaccs 40 also dispose the contact tails 24 and the compliant sections 26 at
differing longitudinal positions. The particular elongate needle eye compliant section 26 formed
adjacent contact tails 24 is configured so as to pm#idc a range taking feature with rcspect to the
through-holcs of the printed circuit board. Thus, even though the compliant sections 26 arc
longitudinally staggcered, the clongate needle eye conliguration of compliant section 26 allows
each compliant section to make mechanical and electrical engagement with aligned through-
holes of the printed circuit board.
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1-4. While a certain degree of nechanical securenent is provided by the
conpliant frictional engagenent of the needl e eye conpliant sections 26

with the through-holes of the printed circuit board, additional nechani cal
securenment between the connector 10 and the printed circuit board 11 is
desired. Connector 10 provides a pair of nounting clips 50 within

secur ement eaA fudRer W6l oTiiee ﬁew fhorVisishown m%éﬁé& BN&Eire$ E-4( While a
shown) in printed circuit board As shown particularly in Figure 4,

mount i nceerthinpde@tes of nyecheniabll spctaembatna promidddwy the ccvmplham fmdtonak ¢ngag¢r;xent of

f ?;:;:f“ & skl Bt Aprupia Reons St e ehheli St theprot bR ?‘n’zg_
al hﬁ%ﬁgm%hﬁu{:a! %}P%egzgﬁr?ﬁ §§M&cRP§§:oﬁﬁe&& 1@rﬂﬂf Oﬁ?rﬁc&g?&ﬂ?ﬁ’&r&"ﬂ’ﬁk ' ng

section conta I nc es a palr o t war proj ecting

| ances Sddsitéd.cOomvieetodd Sipgonided Dpaif of mourning]clipn S© mithimsestieitient sars U8 evhiel are
cars 18 to secure nounting clip 50 to housing, 12. The base 54 of nounting

clip 50 cagegesble with agnounting |an@rmra&@tfbow) lnomrmt@fbcqczutehﬂar%hnﬁs sePWi | 56

t end f
ordor T PTITERb R Rk B RE P B acrBuES mirak mvathr Frpe BERRRGEW ¢ e
print ed cinfgtive égﬁﬁ{, s dnetdth wmmtglcns 50lihdlude@ ah RptaAEA aomdir%eﬁﬂaeﬂeﬁmhg ant
portion 60 for I n L-shaped section 51 through bot base 54 and nountTi ng
tail 56.upveedlydrane planap baserfi4. pandepandm@mmmagdml Stnextomdspt amight angleto basc

i di I t _fl I t h t tail 56 tq

nser t e 1RBoHME 1T a%acﬁ'mohp fhafien SLBhiefontert Rpemt B RAST HBAHH nt o

: -, |
g: r;u:SO a|t;'ir20w %’ E)/o ecu ggircggls F@nt enggtktl '{r‘%grrﬁ’ll ?ﬁﬁb{l%m@rnoug ns ‘gg“éﬂ%fgﬁng

secure cigwakturemdéditingwlip!50 tb housing 12.t Ties base 54 efrﬁioahmg ¢limso a:acmwngﬁg
clip 50 is fornmed of conductjive spring netal, it nay also be used to nake

el ect ri capuntingigesrbhof hmsmgalmq rngurémzﬁ@h 86 sxtend&doevmdlugn therdivestion of Such

ﬁﬁﬂﬂtﬂg“i\&%&‘%"’ﬁ?ﬁeﬂtcsﬂﬁﬁtf?ﬁt P8 i HRRUS ABRTE el i ci e Bdifits o
the matigenfifWFaRS Printcl Rirshit bodrd e mMIRTiR: Bﬁ}m inBfdes 4 Recdllc S R mhtes bot h

nmechani cal and el ectrical engagement, it may be necessary tO space the
conduct i partibm6@ fértnedrin m-shmpecpsecnbadl cthmugh botb basedddsandanourdingrtail 86.t Needle

i nadvertent el ectrical ntac vmth i nted. el enents.on,t.he printe
i et t S EOmPIRH ROTAR O CKGHdT Y S EFRYIigE Fesiliend SeRRiliK i PRyTHY G,

mount i NgmbaGehs18i1 3811858 MseREE Ht6 Qi’fd‘fnchgnally engage a mounting aperture in the printcd

circuit board. By providing a compliant portion in two plancs, the mounting clip 50 provides

secure resilient cngagement with the through-hole assuring secure connection therewith.

It is further contemplated that as mounting clip 50 is formed of conductive spring mctal,
it may also be used to make electrical engagement with a mating component of the mating
connector. Such conductive engagement may establish ground connection between a plated
mounting aperture into which clip 50 is inserted and grounded elements of the mating connector.
In situations where mounting clip 50 establishes both mechanical and electrical cngagement, it
may be necessary to space the conductive base 54 from the printed circuit board so as to prevent
inadvertent electrical contact with the printed clements on the printed circuit board. Thus,

housing 12 provides mounting feet 62 extending from mounting face 16 adjacent sccurement

10
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nmounti Rg face 16 and the printed circuit board which spaces the base 54 of

nmounting clip therefrom Referring nowto Figures 9-14, a further feature
of the present invention is shown. In certain situations where nultiple

el ectrical conponents are nounted to a printed circuit board, it is often
necessary to place the conponents at closer spacings due to the need to
occupy niat1ffAd %vaml Fighic®, BRAGENE et 8ird1d ggﬁ%&w&%bmmfgﬁce (& and the
situations where the mating connector designed to mate with connector 10

i ncl udeprimtabeimmitchvardivhizbtspgces ther base 54 sfimouatingclifi therefroinve, it may be
difficult to place two such conponents in close proximty. The present

i nvention provides the ability to place adjacent connectors 10 at different
hei ghts with 3] tie eyl ose
connecti on o GERERndd Bk oNC R A fdurB ORI REoBEnk el e shinih. 1o
connect Qertaipasitationts whdre imumpie bl%ctrmlecrqmmdnds eiememted)mwprﬁmed ¢Rcuitbodrddt
printed circuit board. Spacer 70 is an elongate insulative nenber forned of
sui t abl yis pRemneaessasy [ plaeq the copperantsry dpger $papisgs dugiouthe nmj toHeeUpA M PL

d h
obe 16 Bf ATHEhAPPoLo SR bRy 3n g%sae R S g et O ¢ he-
printed gsfoqbd fo MARIWith Sdircafk $0 TRARS! h% gSHéﬁ? Hir@&ly%@i‘é@ﬁ Ssugh @d'a afskm?ﬁks
79 may be provi ded between the nounting fa housing 12 and t

col | ect iiomaybedifficglt ft@phcé’ L’Iwa)ﬁuchp:amlonéms hmlpseqaroximﬂye dherpresent mwelmdme nt

t her ebet ween. Spacer 70 des | ural wa et ween boar.d

mount i ngP"P‘él’@Es ‘?‘? "gﬁ IEEtgTst @c?é%gfiemﬁ@@& gespectde theprinted
70 are cﬂﬁ%‘&h@é@&s%m’? %i@s%%o&r?ecﬁim'&?k@em copdifentss O permt the
acconmo |on of contacts t erern el tuat i Ons WRere spacer 70 is

enpl oyed,- the contacts nust be nodified to acconmpdat e the extended | ength.
As particularly shown in Figures 13 and 14,. contacts 80 are formed in a

sim | ar manneFhs presanhinyentonproyides picparectasspacer ¢9 mhishmaxbe interposed between

Ca's s prReEend Bf pPe ol Bt Shhiek TR if SLABREAR hoRfiv BRRERS wimpt "
board. Gerahsblg sRGIRIpHec2 SRS ey eboRldulihg 8267 ARd BApadl 86tor

contact tails 84. Contacts 80 further i1ncludes an extended Tength section
bet ween mewuling fage7408pdcen? issatathable t9Ghamdusiing facerbé of insulstive B&sing 12 so as

to space mounting face 16 above the printcd circuit board. Suitable mechanical conpling

memboers such as posts 79 may be provided between the mounting face 16 of housing 12 and the

connection mounting face 74 of spacer 70 to provide mechanical aitachment therebetwecn.

Spacer 70 includes plural passageways 75 between board mounting face 77 and connector
mounting face 74. Passageways 75 of spacer 70 arc alignable with passageways 15 of housing
12 so as to permit the accommodation of contacts therein. In situations where spacer 70 is
cmploycd, the contacts must be modified to accommodate the extended Jength. As particularly
shown in Figurcs 13 and 14, contacts 80 are formed in a similar manner to contacts 20 described
above, Contacts 80 include connection ends 82 for mating the electrical connection and opposed
contact tails 84 for inscrtion into plated through-holes of the printed circuit board. Contacts 80
include a needle eye compliant section 86 adjacent contact tails 84. Contacts 80 further includes

an extended Iength section between needle eye compliant section 86 and securement member 88

11
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11 APRs@P-88 THY @4:22eibe HOREMANNSE BABGN,oLLB pacer FAN NODBF3331 1700 extended P, 13
| engt h .of contact 80, additional stabilizer elenents 89 are positioned
bet.ween needl e eye conpliant section 86 and securenment nenbers 88. Such
‘stabilizing elenents are engagcable with the walls of the passageways 75
formed wthin spacer 70 so as to laterally confine novenent of contacts 80.
This positions the contact tails 84 at precise |ocations for insertion into

t he t hr gogb therhessothe distanee iof spater70. cDué tohe exiendeetf length ofjcémadtidQyadditidbl and

12, due to _the f)osition of spacer 70, a reconfigured mounting ¢lip 90 is
pr ovi decstabiixen elements §aro posiyonssatwenn needle ey somphiant seqton 6 fwé SEFUrEmeRS

descri bed abovgehavin cont £l I ' I se
0a. A moUFHRPRS SFachobaBUpRg sHerherts B8 SheatcaRt MR hE Rl LB s AR 1570,
96 i ncl ydgRePwRRINPaEHTORB ks O PRl stk Vet OF coRbRRABY. CRHlis PoMMas the

el ectrical engagenment with a nounti'ng aperture of the printed circuit
board. Asntacttaile 84t prgciseldcatiansdior imsertion éntoItkeigrangheholesafithnprintedairdio? i s
placed withjn nounting tail 96 adjacent conpliant portion 99. The
securerrmﬂa‘doarb 97 is engageable with the walls of spacer 70 as shown in
Figure 11 to laterally confine the nounting tail therein. Al though
illustrative enbodi nents of the present invention have been descri bed
herei n with rRéferrigcte Riguredtl and i2ydaeyo thg pdsitioh vfspacet 70, a réconfigureddeostiingd
that the jnvention is not |limted to those precise enbodi nents anqb%[;at
various il isprevideds Manntiagilin Wssisubsiantially sianilar to mountingelin.7¢despr

ski |1 ed Jo,L gk b ol oed 89 Rkdehiifle WA BobBiRe 95. SPhbhiry1al 98

extends at a right angle from basc 54. Mounting tail 96 includes a compliant portion 99

therethrough for mechanical and/or electrical cngagement with a mounting aperture of the
printed circuit board. As the mounting tail is of extended length, a securement barb 97 is placed
within mounting tail 96 adjacent compliant portion 99. The securement barb 97 is cngageable

with the walls of spacer 70 as shown in Figure 11 to laterally confine the mounting tail therein.

Although 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 onc skilled in the art without departing from the scope or spirit of the

invention.
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1. APRAQZEBNTHU O4:Z30PMri nEORRMANN.I& BAROY, QLP el ect FAK 0. 33831780 conpri si ng thel4
steps of: providing a flat nmetal stanping strip o erial;
stanping a contact pattern from said stanping stri ttern
defining a plurality of side-by side elongate cont gm{mllﬂ“m;‘i‘ MF

contact elenment having a first connection end, an oppose LSGEOH connecti on
end and a contact securenent nmemnmber therebetween, said first connection

end, sai WHATISCLAIMED 1SN end and said securenent nenber of one said

contact elenent being in non-transverse alignnent with an adjacent contact
el enent ; reconfiguri ng said contact elenment to place said first connection

o gnment - R Mot BE R DY of GriS FOURR ChrRE it I e
defini ng sai dplgqmti&pg ngﬁh&ﬁ[ﬁalﬁﬁmLfgﬁ{ SBiAdGAREeERY; menber extends in a

transverse direction such that sard securerrent nenbers of adjacent contacts
el ement s over$tappmigaepntact pattein frdmrsaid stampingistrip, s@id contagy pmmﬂbfmﬁng:a aim 2

Uhat o Bty of Sae:bH st lomgrtecpisek plarats o Famuscs Hemsathaos ASFY angt n
than sai g, adiaaels &9 ;};ﬁﬁ@d ?écﬁﬂ??%nncéuon Tnd%ﬁ%éb%c?éecﬁ} cﬂf’h fein said

reconfi guring step east one portion sal one of

said co nﬂhatebetweeﬁmatﬁrst coxﬁiEEﬁd@uEMd &dEEEI camm endPiml saldrsatacRidht
CONNECTOR FOR PRI NTED Cl RCUI T BOARD ABSTRACT An el ectrical connector
assenbl ymember ofrangisaidscontashelementbeing indon-transvarsa i soment with anadiscenticentagt
circuit oardt (PCB). The assenbly (10) includes an insulative hou5| ng (12)
with conti®Mon face (14) and opposed nounti ng

reconfiguring said contact element to place said first connection end, said sccond

connection end and said securcment members in transverse alignment

2. A method of claim 1 wherein said stamping step includes:
defining said contact pattern so that said securement member extends in a transverse
direction such that said securement members of adjacent contacts elements overlap along a

longitudinal dimension.

3. A method of claim 2 wherein said stamping step includes:
defining said contact pattern such that said onc of said contact elements has a greater

longitudinal length than said adjacent contact element

4. A method of claim 3 wherein said reconfiguring step includes:

jogging at least one portion of said onc of said contact elements
5. An electrical connector comprising:

an elongate insulativc housing having a connection face for connection to & mating

connector and an opposed mounting face for securement 10 a priated circuit board; and

13
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f aceAPR1@)-98 ATHYI 04 '2Bi RNy OHOFEMRNNgEtBAREN,etLR i cal EANNOCtITIZRANO0GBr e supported. 15
wi thin & he housing. The contacts (20) include connection ends (22 FIG 2)
adj.acent the connection face (14) and contact tai i fromthe
nounting face (16) with needl e eye conpliant sectnmﬂﬂmnﬂﬂmnmertion
into holes in the PCB. The contacts have a securenentc ar §28) between
the connection end (22) and tail (24). The contacts are stanped froma fl at
netal strip a ;gl%kaﬁﬁ? bf sledtticfcohtaeR}, $iebdntatixhaVing AbsHrectid éhd, B opFssed GTENt

menbers (28) staggered out of transverse alignment then reconfigured into

t r ansverad aecyiemsnt mamdevtherebetween,rach said gontactidefiming a sgbstantiallyddentical
contacts are separated fromthe carrier strip. The,. ecl,or . I ncl ude

[ Shapecrobiet PR o paeen i terperipn i pad Sy B S e Sbuteiesh e o1
i nserti | ' AT AT i &9195& IQe:t he
connect %e‘hgﬁl‘g ibﬁg’!ggﬁwé’trahn%‘?%&“egg“ﬁb%?ﬁ %e%gggﬁlse e%@?s\?gj y ocg?%ég gtF’el ative
to t he connecsaid comaoy betgg Sapperted Glithirosabdhousimysush that 8aitl comescdonordsdren end
(22) at a different Ion%i tudi nal positiaon than the other contacts for

ear | i er ROSHinEed pdigcent seld connrstipn facead said lajlsexiend pnbrardlyof saidanowntinget ween

t he housgn RPCB,. .F| - lJsng a needl e-eye conpliant section
ext endi n%“gfog#g‘)“gg‘ﬁ%‘tft??aslg.Pgﬁ‘cfdicé‘lcgltgg%:/ﬂghd portions of said L-shaped
conmponent . 9. said hd\isirgl BehudingAdonGRNAPPOA mcdibepd &1ja0eft é&i@ﬁ@hﬁtiﬁ%‘fade,@ TeasCdrer
securenent clip is electrically conductive for establishing electrical

connect i efrsaiskeontash support members deing positiondsatadocation eloserty coonersiondace than the

e L L s W
surface g qﬁﬁ-ﬂgﬁt@gg{tﬁ(ﬂhﬁgggﬂoﬁ% tﬁ??{hg'f%?%?%‘é&s'pos' tion said first

portion of sal aped nponent o printed

6. An electrical connector of claim 5 wherein said contact securement members include

transversely directed contact shoulders.

7. An electrical connector of claim 6 whercin said contact support members include support

surfaces for abutting engagement with said contact shoulders.

8. An electrical connector comprising;

an elongate insulative housing having a conncction face for connection to a mating
connector and an opposed mounting face for mounting to a printed circuit board;

a plurality of electrical contacts supported in said housing, said contacts having a
conncction cnd and an opposed tail extending from said mounting face for insertion into through-
holes in said printed circuit board;

connector securement clips supporied by said housing, each said connector securement
clip including an L-shaped component having a first portion extending along said mounting face
of said housing and a second portion extending at substantially a right angle therefrom for

insertion into 2 mounting opening in said printed circuit board, said connector securement clip

14
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el ongat,e insul ati ve housi ng having a connection f, ' ith a
mat,i ng el ectrical connector and an opposed nounti ng nt
adjacent a printed circuit board; a plurality of el H!mw‘lﬁygﬁﬂnmﬂe
contacts supported within said housing, said contac scomnecti on
end adj acent said connection face and contact tails extending fromsaid
mount i nghdvagrea hegdlé-Bgetdnysltant Siction bxiending Alding Said firstaind spid setsdl sortions Jf said
board; and an el ongate connector spacer attachable to said nounting face of
sai d i nshishepedecomneprly, sai d spacer including passageways therein for
permtting passage of said tails therethrough said connector spacer spacing
said insulative housing fromsaid printed circuit board. 12. An .

el ectrical copRQtdcricaleaiiEblor oPElainh 8whceicin W18 cBArEcRR SELUPARSRIBPAY Sledititally
defined by passageway wal s establishing electrical insolation between

adj acent candutthet for asthblishirg; electrieal comnection hétweemseaid ponted sixewib bgard fand mtting 12
wherein said contacts include stabilizing elenments adjacent said tails,

sai d st afMFHPhg el ements being in frictional engagement with said
:passageway walls for stabling said tails extending therefrom 15

10.  An electrical connector of claim 9 wherein said insulative housing includes housing feet
cxtending from said mounting surface as to space said mounting surface above said printed
circuit board so as to position said first portion of said L-shaped component off of said printcd

circuit board.

11.  Anclectrical connector assembly comprising:

an elongate insulativc housing having a connection face for connection with a mating
electrical connector and an opposed mounting face for securement adjacent a printed circuit
board;

a plurality of clongate electrical contacts supported within said housing, said contacts
having an connection end adjacent said connc~tion face and contact tails extending from said
mounting face for insertion into through holes in said printed circuit board; and

an elongate connector spaccr attachable to said mounting face of said insulative housing,
said spacer including passageways therein for permitting passage of said tails therethrough said

conncctor spaccr spacing said insulative housing from said printed circuit board.

12.  Anclectrical connector assembly of claim 11 wherein said passageways arc defined by

passageway walls cstablishing clectrical insolation between adjacent contact tails.

13.  Anelecirical connector assembly of claim 12 wherein said contacts include stabilizing
elements adjacent said tails, said stabilizing clements being in frictional engagement with said

passagcway walls for stabling said tails extending therefrom.
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