; XYe3eTQ 26hT9< 1 SPECIFICATION ELECTRI CAL CONNECTOR W TH I NS
TERM r\mnwnmwm“lmﬂﬂlP 2002 Field of the Invention This inventi Wﬁmm ‘H'"""“m
rel ate of 5 electrical connectors and, particularly,

el ectrical «g@@pector which has a plurality of termnals inserted |nto a
housing to a given depth and retained therein. Background of the |nvention
Generally, an electrical connector includes a 10 dielectric houglhéEPZMH
nounting a plurality of tern1nalgpﬁgtptoggtgpnnectlng el ectrical devices.
The term nals typically have contact portions or ends and term nating
portions or ends. The contact portions engage conpl enentary contacts of a
mat i ng connect or EIfEUTH ITHIAMRAINECTOR &l ITRY IINEHRTED TERMINIS.Say be

termnated to electrical conductors or to circuit traces on a printed
circuit board, for instance. Tn the latter instance, the term nating

portions WM|S for insertion into holes in the printed
circuit board to conpegct lﬂ@eﬁ ic‘:ﬁ %;gn@aﬂ C Yl RCES, OE‘héhEr?OQde and/ or

in the holes. Still_further, eso S may conprise conpliant tails
f or Sestabﬁlsemtr@%@lpr%%%mwovﬁtw% t RRYbdERE2REY estovan Gd€SFEdedns of t en

are encourdiridtddy dasi @ning o rpsluixtallaw & M ldFhnEch 0@ NeEeHt2 O rthe
character 25 descri bed above. I.nst ance, thréeé ermnals preferably are

i nserted it %W%o‘?ﬁm&t%"% F?fghtaﬁ“' dBIRITf the terminal s
have conpl i ant term nal tails creating an mterference fit wwthin the board
hol es, po%té}g Mebfn@r VI ed on the housing to limt the depth of
30 inserti such positive stops, the interference
fit of the conpli antGQraﬁnra:,lIm, t he bovkeckhitas wonhetsose imeludesi wal s

further i ndQtda houshsgsiAgdNmbandsss’ & plurda?i t3FFo2008rminals for

interconnecting electrical devices. The terminals

typically have contact portions or ends and terminating
portions or ends. The contact portions engage
complementary contacts of a mating connector, for instance.
15 The terminating portions may be terminated to electrical
conductors or to circuit traces on a printed circuit board,
for instance. In the latter instance, the terminating
portions may comprise solder tails for insertion into holes
in the printed circuit board to connect the tails to
20 circuit traces on the board and/or in the holes. Still
further, the solder tails may comprise compliant tails for
establishing a press-fit within the board holes.
Various problems often are encountered in
designing circuit board mounted connectors of the character
25 described above. For instance, the terminals preferably
are inserted into the connector housing to a precise depth.
If the terminals have compliant terminal tails creating an
interference fit within the board holes, positive stops
must be provided on the housing to limit the depth of
30 insertion of the terminals. Absent such positive stops,
the interference fit of the compliant tails in the board
holes will force the terminals further into the housing
than is desired.



2 Various other problens are encountered in designing such electrical
connectors, particularly in retaining the termnals within the connector
housi ng. Typically, sone type of retention nmeans is provided bet ?@ Ez®2
termnals and the housing to prevent the term nals from backing ou 5
housing after insertion. For instance, termnals often are inserted into
term nal -recei ving passages in the hogsing with an interference or

press-fit to hold tRegtiefyd nabsnhdP tB?oB%%@geSareQ hehcHBAPSredch igs 10
barbs al so are used to actually skive into the walls of the passages to

| ock the OEEHIRANG t FECEW CHEFTTACRLobCORNER P& A nPAG tEEMARXANs Wit hi n
housi ng paesadesSnly 8Rel NtermeheNse WitRI®SSHd t donrddior hedheusigng nust

have adequate s ortin COWTDdate 15 these i.nsertion forces.
Wih the dobRoRidensele EoRrooh roeroIeh A SR R eGP en
acceénpani ethebyeresnkiisngnhi ghedleamsizygttsm rererar rehes t arimigfalen fireom
difficult Vi t rl I AN
connect or tﬁ%l},lcgl oq% g)b%gglrﬂ% ?ﬁﬁggggcyf@ ggﬁ%egrwfé%he%%?eglg%tcgﬁtﬁvént| on is
di rect ed ﬁ'—@rmlnﬂq@g tHfitemyrakzel ofnpevbe@nsinreh éemlqaé -FecRitNanBhousi ng

structurepwg@ Be20ti o He PHOYE fes @Q@ﬂuéﬁelHEéBﬁeQEnEQeoEeb¥b%§|%1E0r
engagenen iLnsertion tooling, and stop neans on housing to limt the

depth of s PLPoRDET CERBIRRL A hal She 2BRHRAIEHe t%rl}ﬁrné’}esar%% @Ut‘%‘t &ned

Wi tLloi n the;aliwangowatrboubeantb ndetheI epcskivé Mmid tHy nallNd »FE walel s of
Sunmar.y %f t he Igventl on An object,

t he hou5|n 2
t her ef or eP Sfaﬁﬁf Fﬁbgﬁwaggi %iﬁmﬁfﬁvlde I nproved electrlcal
connector of the chdr gotadyl egesior i betda mbhive. térthmna]he withphahpuenngdi nent

of the 'néiits' e 1BY chectiaals aart o | pobudesse digl agidl ¢ heusi ng

having a |tyo termn ecel Vi ng passages lurality term nal s
are i nser FOYSIRGOMUFE PAYEaFES TR SN SURPOLLILDE Werddt |t6>n aCE@EWOSﬁtlehe

teglgr,l Ral lsthlé@eUdeﬁn?eﬁtﬁi\éﬁCt roQ-c{é@;rtl oln g;rltelnd el afb%&mﬁﬁ@trgagl@grtl on or
en t |east, eotete s includes_a alro shape

broj ect i nE AT ATBHPRLICE st led G HHEF Ylor RPRAFCCREEN ASFRPRA 47 g BHef | nes a
first leg mrsunjlemingng hogihwa idebing iafy t Itextramranlnalargalysr al liy t odfnererde to the
i nsertion ir i n, S g j i ng : e nd of
the 11 et Tad oMy 5T PR Fi e BhPLEr B8 vhi 8, BReRYhCEREE 2

t ool - engagilied estrfigc eenaasdsad h@pmggt &t ladesiombe tthieo i odiciesc diesn regl-

engagemeniryy p2RRERR! § Al .8nt $6A1 N8l 4 £AEROLAG & A 1Nithg £ nliRe niRGQRd Jregs have
inside retention surfaces 20 spaced fromand facing 1nwardly toward the

ter mi nal . PRRRYREFS WA AcPBuSYe red ity BT 1S STERS ThF Dot PPtof the

term nal foprlyestpddrisdedag adeq&aSefl mewnish tdie |tisd deceeinenklon Fuif aces of

Lhe s econdo gl oy L2haned i 65, Plnd 1 L8 M08 LU’ Crne
hou51ng to llmlt the depth of insertion of the terminals,

25 but the terminals are retained within the housing without
an interference fit with surrounding walls of the housing.



25 or press-fit with surrounding walls of the housing is obviated. As

di scl osed herein, the termnals preferably are stanped and forned from
conductive sheet netal nmaterial. The termnating and contact portions of
each termnal are 30 offset fromeach other in a direction genergjISgp 2002
transverse to the insertion direction. The term nating portion of each
termnal is coplanar with the tool -engaging surfaces in the insertion

di rection rIF i ign conprlses a conpliant portion for

press- fItFFTTCﬁ gt e Qlttl?lp nted circuit board. 12 SEP 20024
Finally, the first Asgsobiecte &:hgr@;f@@am ng§ dfhe hanventinal sihave stop
surfaces LaghAgid Nyt Bgy Negtl ﬁBr@'v%ﬁCté A «{]P{?@Q%hﬂgc%?p' phary stop

shoul ders on the housing to define the I nsertion of the term nals.
5 Prefer aEWratcﬁérh@G@Fﬁ@bﬁés apg¥est op shoul ders at different depths for

di fgerent ones of the Eﬁé%ﬂé{hﬁlgﬁ?%wlrﬂéh@ ftsaf ct@ﬁsl &ade@%abla otnknsertion
of the terq1na|s i_nto the housi.n (% $% ures ang advantages
of the 10STRERICET HATHARE ChodTHHET din SHELFOEF b PO LES) g Lho

descri pti anplakebity cOHnpectimanl vi¢de i hEngopg=Erys ng Apdwradity of 2 SEP

2002 5 B t t
2002 5 Br LECHDeST) Ao, gLk 0 DL AUESR TUR LR o5 o U sl pYER | on
appended eilla‘ﬁﬁﬁlonThe |Eﬁ¢@1ht iadn, thegeteremingi |Jtr5310l§}eéit:t§ aAgnsachke

adygnt agegcbheteobr ERY la?ldbasEe%qﬁ&%tlﬁgdpahaeﬁeb%n@ﬁdt 0 hieikgkkow ng
description taken [n conjunction wth thé acconpanying draw ngs, In which

li ke ref ePBfcehubBralteiRidi ylPkaBdéﬁer?en?él?not h T?@E%% WAAIEN whi ch:

projecting from opposite sides of the terminal. Each L-

shaped wing defines a first leg projecting ocutwardly of the
terminal generally transverse to the insertion direction,
15 and a second leg projecting from an outer end of the first
leg generally in the insertion direction. The first legs
have tool-engaging surfaces exposed opposite the insertion
direction for engagement by appropriate terminal-engaging
tooling. = The second legs have inside retention surfaces
20 spaced from and facing inwardly toward the terminal. The
housing includes retention surfaces facing outwardly of the
terminal for establishing a press-£fit with the inside
retention surfaces of the second legs of the L-shaped wings

of the terminal. Therefore, establishing an interference
25 or press-fit with surrounding walls of the housing is
cbviated.

As disclosed herein, the terminals preferably are
stamped and formed from conductive sheet metal material.
The terminating and contact portions of each terminal are
30 offset from each other in a direction generally transverse
to the insertion direction. The terminating portion of
each terminal is coplanar with the tool-engaging surfaces
in the insertion direction. The terminating portion
comprises a compliant portion for press-fitting into a hole
35 in a printed circuit board.



" FIGURE 1 is a perspective view of an electrical |0 connector with which the
invention is applicable; FIGURE 2 is a fragnented el evational view of the

. connector; FIGURE 3 is a vertical section taken generally along Iine 3-3 of
Figures 2 and 6; 15 FIGURE 4 is a perspective view of one of the bheg | s
of the inner row of termnals in the connector; FIGURE 5 is a pergpectlv
view of one of the terminals of the outer row of termnals in the

connector; FI GURE 51h§l§yf r@H@PiEQt@é@Q%P'@@eVﬂJ% e@ \29n c(t,'fon of
t he connect or as | qoki ng .t oward %tom of Figure 2; FIQGUJ is a

section takef 5@5@#&@% DIy tt% FuUpLRFes| QBFéHS 1gndhy cameletnr%na
section takeregenenatoy ahgaglhgneoraﬁl&néneirfl St Hhoulders o the002 6
Det ai | ed SCri t|on(§£ t he Pref(’e_ﬁa odlnent R%frrlngstothe dr awi ngs
in great er"ORFHY CAnEEFIPSL D %%%Irtzlmth §OR L nbodi ed
in ah el eckrefatrabbynechorhoweiney atatg/ tdlmsgn@t sHotDdewhi ah &if fetemies an

i nsul ati ng e t II I t e _housing is
el ongat ed %8 tlgéef#%e:séia&g?%%a ét%an egﬁ?gfgrﬁngngg?égd% Q 15] %ﬁé

recept acl edadipedj ederth oradar dlny%ee‘r—lpne abudihiey F@rﬁeﬂmlﬂat LRAgof alee 12a and
receives apghggngortion of a conplenmentary mating 10 connect or (not shown)
inserted into the receptacle in the dlrectlon of  arrow "A.' alr of side
channels 16 of the hBEE?ﬁg PIISFE Hhel FAEFRTS c GRTe A SF a‘?’fﬁ%e?m otPosi ti on.
A peor of pevehtgenund ldonbactappli-drfi gfradjn NEye beod&ep@&gd &\etehine@hannel s

nousi ng a1 SoCRYSF BaT R g SOt 150 58 Eg. ~S5SnBfE B | o an

appropriatenéele in a printed circuit board. The housing is a one-piece
structure unitarily nolded of dielectric material such as plastic or the
li ke.



20 Referring to Figures 3-5 in conjunction with Figures 1 and 2, a
plurality of termnals, generally designated 22 and 24, are nounted in two
rows of term nalreceiving passages 19 along the | ength of connqq&gg Hﬁﬁsing
12. As seen in Figure 3, the termnals are nounted in 25 pairs, f e
termnal 22 and one termnal 24 in each pair, along the length of the
connector. Terminal 22 will be referreld to herein as an "inner" termnal,

and term agl e24 paislch-1Be 18 &) e d §hGlielJy as an "outer” termnal, because
of the inner and outer disposrtron of . therr 30 term nating portions or
sol der tails as wil TH5etgasereseat nehss ntYantiomehiffearanbpeddered

term nal stal bernaveli Areasér af defmaridry fatdi denatiw s @hed B@pepanect or so
that the t r.ows of %%r&oftermrmlsdeinefo r rows of termnal tails
The® &ﬁ§eﬁf i

I .
as seen iﬁ\élgic&ﬁrléns?. t BPRFREEE ar £°9§ Tt pRiE5HEsaTe in the
dirécti ontbk advemsagBs"thetedf/ ®af B 2HEr unfecAsthest seerfietrehicgur es 4
and 5, ea t [ a el .term S.22 .respectively, is
eIongatedggngkfng§&g§g§ggcggfggéggéé |ghﬂgb éﬁdcgggugﬁal %agl%éséggtively,
and a ter AFAEMPAGYRBEt | FFRwinend 22 wWincls 24be resfresncee| purElelser mi nal s

include i nhenrR@al e kROdY eRRMi-0N$ 26e ENGULRLMRRA S AkhidhaMPed and formed
of conductive sheet netal material. Term nating portions 22b, 24b are offset

from contact porti oRsCYBE 344§ & REVAPIT 1R F1$OOHi RRcELBAETBCAl

Theoef or ecohyeatber rathnghtikt: tGepdnveneficnernin Agpd iidamarposite
orientations |engt h\ﬁjlﬁ, f .housi ng 12 fPQ_uEi rgws gf. teﬁm' nat i n? E rtions
are provided as seeh N E JurE 3. “TREEBFFInSLENGCpOPELoNd CHePEnE Fai
portions fonnek&oternm nals for insertion into appropriate holes in a
printed circuit boa jds_h lgs 5] r i,ons of
the tails to provi dgqgc%?iia%ét%i ?’\é?\ﬁﬁﬁ?ﬁ e%ca%ﬁ%fiﬂt%géﬁngggfeggg% e fit
within thelesgr dingl és3 Sfi Flisuersr ki 3¢t 6 iFi gures 4 and 5, each inner and

outer terminal 22 apdGPRE re€spectd veb¥spbbeivdesiawabs 2Re0fot- ghaped
Wi ngs, general.l nated 28 f.r%géop osite sides of the

desi.g . projectin
Lerminal . CBABHPELSNREATS AGTaE! Frds OF FREEE She S8 SSiFvar dl y of
the term nal, gener &IGYREr dhsuer se perspecthger tiimw dof eohicoroflethaed by
arrows "B A ) ~£E - Wi N 28 _al 5.defjnes a second
Teg 32 prorErtiad ) Portia SHTeL eny SE FLEINReS 40 GoRe AT T R he
insertion directionFIENBES i sis | @g§ragmpavedt boktengagiary wiew acésa34
expgsed ogpeshiba e diseebhbctbl ekl 98 ckahaS NIRRT ndYLaPRPEAPEAL €
ternlnal-engaglng tooling. The second |l egs 32 30 have Inside retention
surfaces 5698p&céd fromand facing inwardly toward the respective terninal.
Finally, first |egsr3@urave serhasest38nwWhhakbnf gegelraltheainagrtiioe
direction7§9dogegkggr§t%p %%hfaces to determne the depth of insertion of

the term nal's,” "as " sSeén héreinafter.
FIGURE 8 is a section taken generally along line

25 8-8 of Figure 6.



35 Referring to Figure 7 in conjunction with Figures 4 and 5, dielectric
housing 12 has a pair of interior 12 SEP 2002 8 retention walls 40
associated with each termnal. The retention walls engage inside | egs 32 of
the L-shaped wi ngs 28 of inner termnals 22 when the termnals hl&EPIBRErted
into the housing in the direction of arrows "B" (Fig. 7). 5 Retention walls
40 have outwardly facing retention sufaces 42 which are positioned
relative pbocLasidekens iz ah L3haped pinds 26 hestiahlish a press- fit
with in Surfraces 30 (F1gs. 4 and o) € 1 nner row of
terninals I'n otherRﬁ€ﬁ§§lnShéos§§@|ﬁgawéﬂﬁéehntH@eﬁ@eéuﬂﬂéﬁdﬂy fadi ng

retenti ongsustages Figesfachhmiy, ofhavel hoedPibs &1 @RbbYigRe@heLqt han the
spaci ng be&meen |nﬁ| e retention surfaces 36 of fhe pai.r of legs 32 of the

respect | vBLEEFREREE sCMWRCERT i ntIFFBrENce f¢%s+%n%%?%blthedwﬁéﬁﬁeen t he
L ergi nal apgdluleshausi Agsti0aphiayedr 15Eémect:@&a1 hf}ﬂiusff[rﬁ_:fn baekirgloyt of ht he
ousi ng opposite_insertion rection "B." suc eg ei t her
Ckive Pt BBRAERECEE" ord 1 cqd e TPHLRRY 1o SHEASRr o e PhasE LR he
wal | s 40, mar iagn¥acentli2ratarmeh oftdiminawing tf@sm bzbundar skoegthrdm t hi s
depi ction,th I e ] 22 in
order to %%I g)troh%ec{t:sr %fcgr &Y]@F\ tﬁﬂé ﬂ%&m n&I %éuﬁéﬂﬁnﬂa{f§£§]n@%easeen in
Figure 7 ﬂﬁétaPﬁe@@Q%ﬁ?Qﬁ)%MQhUQKPQFQﬁQFcﬁft%ecﬁﬁﬂ%ﬁmgnFﬁEY BREANSX| st

begyeen | egandetef th@cacarf&@nt frydvtd sintlbefied or8cepbeci&r thnahe can be
positioned.on a clos 25 ﬁltch than if surrou dln%ﬁﬁg& s wer e reﬂglred to

hol d the C&FRCRAPE P FHEO . AcPpdE PLsRipEdC 5g1hust BF6j ect
out war dl yhehstihe @ﬁ@@dﬁﬁhetmaptﬁgldenhe@toemynyduhmmﬁﬁ@cp5s34;ohhls "real

estate” | Lgquelky o provid et e nea faor the.termn

Figure 8 gh 19 8 m§é§? % ?ﬁ'eﬁ%ﬁ%ﬁf% r;% eﬁrgﬁyi% r86F Oiﬁghough
t he hou3|wgthsnc@hgmm@dmedGM)ﬂhnmgmwumdpmmmt@m@s4habénge9n00hetnegn1nals
I t1gan beb%%‘ff‘al%l%?ct c%?s ofgLhe tR{dmipals; 9050 YRl CNganead hgse

outS|de wal portlons ermnal's 22, terminals 24 dre 35 retained
wi t hin th@oﬁéﬁéﬁﬁﬁgbyRﬁglrﬁ%rfé?bﬂce Bt HOBwect 9ot 47 r et BRPi 0A s ur f aces

36 of thea?@&@bﬁ@h%eam@l@ltﬁi Céﬁprﬁnt?ecﬁ&ﬁﬂ@.@ﬁt _Q&af@tenth@nhaué&a@es 42 of
walls 40 of the_ho erefore

t t
%9 to be OF CPRGrBHECE: AELHRRE sPHSTREY oPROFEE HE | BERLREFELA thin
t he housi mgteThede swahl agopiliasts cdor ldmevdake.5 provide additional rigidity
tozbhe housi ng.

Referring to Figures 3-5 in conjunction with
Figures 1 and 2, a plurality of terminals, generally
designated 22 and 24, are mounted in two rows of terminal-
receiving passages 19 along the length of connector housing
12. As seen in Figure 3, the terminals are mounted in

25 pairs, with one terminal 22 and one terminal 24 in each
pair, along the length of the connector. Terminal 22 will
be referred to herein as an "inner" terminal, and terminal
24 will be referred to herein as an '"outer" terminal,
because of the inner and outer disposition of their

30 terminating portions or solder tails as will be described
hereinafter. The inner and outer terminals alternate in
each alternating pair lengthwise of the connector so that
the two rows of pairs of terminals define four rows of
terminal tails as seen in Figure 3. The terminals are

35 inserted into passages 19 in the direction of arrows "B."



(4

Both Figures 7 and 8 show stop surfaces 38 (Figs. 4 and 5?7 in engagenent
with stop shoulders 46 at the distal edges of walls 40 of the housing. The
engagenent of stop surfaces 38 of the termnals with stop shoul ders 46 of
the 10 housing defines the depth of insertion of the termnals. Ht) e gean
be seen in Figures 7 and 8 that stop shoulders 46 on the housing are a
different depths for different ones of 7the termnals. This different

positioning of the sigppsheulglasns dgpends @y theadasig edegdept heofigsertion
of 15 the termnals into the housing. Therefore, if it is desired to have a

"first-makERest a&dea?u‘:ﬁér BeEringrsngenemid Lfop ERBALAEIYEAE. ar®S nol ded
at di ffereéllomatédoa&dwﬂrh:llmdd!e &10usnﬁectA@o&¢(1ldri oasx.al eh@atpe oidthe

pr esent |n¥ ntion is 20 t at t.he t.ips_of th rn#ﬁaéf 22b, 24b
Pgage. t he B actebRalrarsly vidtie 2 RRFHAPsicE BPEpraroRs, SHR, &P A mari |y
for $he puZpbseradperisively. t Mhe pesminehsointhedeocimbetrmpdisse 22ady 24a in
the unlik t a | ocess of
pressi ng ?ﬂﬁlé{ gi‘: C%ntnzte%gtor%nt otgpﬁ%%ﬁggd%efcg?gﬁ%o dd&?t tfgg[“lBEI &

under st oodceh@uct hee| rihaft omefay beatesmirll ed Nﬁez-smh@atspgcup%timm

Wi thout depakthimg hEeMbEREeSPiribhn %bn%%@kr%ofﬂyﬁﬁgﬁjﬁéEﬂdéxkéiﬁﬁfﬁg The
pr esent exanples and enmbodi nents, thereforé, are to be considered 30 in all

respects a§°|+?%§¥?h?ﬁiv%l’é‘ﬁ‘ath%? BSt r i TREXRLOBRd KA R T i %10t t o
be 1¢ nit edpdors hefdetaintinagsven b@pelslite ol i2nSER 120{¥2 Jleﬁugf,ﬂmhl\& lof An

el ectrical, connect r | ec ho v n urality
of term na]‘il L(rgeclgév‘?%g %%ggagé“slgg%f rﬁjfrg é{ygcﬁoﬁr mna sé |F?1rsg"r'fcll%‘§i nt o
t he passagas $ﬁeanlnngegmr©n3d|r@hﬁltﬂrm%naﬁumﬂ ponet temen deaff Fne npd ki ng a

cont act po%&f@ﬂoﬁgdf@rt ehaEl RRLIAGARSN Q. RRGH i&n LR d %ﬁﬂf@éﬁé@&' udi ng
a pair of shaped w ngs gro jecting fromopposite sides thereof, each

L- shaped v&l‘ﬁbeiol’@leif‘lﬂ?h’@ %Ldfﬁ:%E‘t:uPégb‘b?%‘?ectT% R WRrdrye ROl e 2 8r i nal
gengsal |y ifarsvengsed opsat dohdSett | Hhle drtl:aqqtsl Ofb apdoalaec OftShp BOant
prolectlngf g n, out er enf f theflrs g% erall aid insertion
i ot | on Cehln a1 FFCEDT bR 1 | HOE S L EET TR oG it St Ace® e
opposite s]ao]jeé5 insertion direction for engagenent by approprl ate

t er mi nal engagi ng tooéwglf %@ge%gﬁgs%i d g5 Igg havis ngﬁi&}{ eF i nal

retention surface space rom an acing i vvardly oward
and outer termlnal 22 and 24, respectively, includes a pair

and

20 of L-shaped wings, generally designated 28, projecting from
opposite sides of the terminal. Each L-shaped wing defines
a first 1leg 30 projecting outwardly of the terminal,
generally transverse to the insertion direction defined by
arrows "B" (Fig. 3). Each L-shaped wing section 28 also

25 defines a second leg 32 projecting from an outer end of
first leg 30 generally in the insertion direction. The
first legs 30 have tool-engaging surfaces 34 exposed
opposite the insertion direction for engagement by
appropriate terminal-engaging tooling. The second legs 32

30 have inside retention surfaces 36 spaced from and facing
inwardly toward the respective terminal. Finally, first
legs 30 have surfaces 38 which face in the insertion
direction and define stop surfaces to determine the depth
of insertion of the terminals, as seen hereinafter.

35 Referring to Figure 7 in conjunction with Figures

4 and 5, dielectric housing 12 has a pair of interior



sai d housing including retention surfaces facing 20 outwardly of the
termnals for establishing a press-fit with said inside retention surfaces
of the terminal. 2. The electrical connector of claim1 wherein said at

| east one termnal is stanped and formed from conductive sheet ggk&bmz
material. 25 3. The electrical connector of claim2 wherein s

termnating portion of the ternmnal i coplanar with said tool-engaging

surfaces kpckheibasardinn direrddiatkea The @l ecd&h colrf@AAgCt Or Tk Claim 3

wherein said termnating portion of the term nal conprises a 30 conpliant
portion f&RtEREISNS WallAgenERGealmeldeitees pid fedh@ Fcghapsdardngs 1 2 SEP
2002 _11 5g Bre @hesd re€ahicQIsegbovheh & ke s Nasai dnkerAkRat i ng
and contact portions of the tern1qg%ﬁare,offs t_fromeagh Q her in a

0 :
directi onlé‘éﬁelti’iel VST S D THFFTHIRrPF 03T BPYRct Fon ! F896. "The
el estri caRecennachowadl schailmade iherwr rdlsaifdhdines treltegs ioh shefhesbBaped

W ngs have.s urface ' kN L hserti Iy ecti r _engagi ng
conpl ement%gr &?@t%p as%of%f"gi%e% hggggﬁg?ﬁgE%)oqglg’gi&;?ecllﬁgdse%t %Eog

i nserti onsbepede wergsnal8 I® 7esThbldlsactai qesonhitt oritdf dhailde6
wherein saideRRUsing has Al d st o ghoul ders of diffgcentndeptBy Eer
different ones of said termnals depending on the desired depth of

i nserti ont&FMEREBer ni ndls ?Fﬁ%FtkﬂP?ﬁﬁBiﬁﬁ*f spagiggp bggyeep sthan

el eot ri cabugaaRraelorfa€Pr rekdgr iandi Rhefices Rousbhgehawn ghir pbgrality

of ternin%giagceigirg% p%i%gﬁ%i? greater than the spacing between
inside retention surfaces 36 of the pair of legs 32 of the
regspective terminal so that an interference fit is
established between the terminal and the housing to prevent

15 the terminal from backing out of the housing opposite
insertion direction "B." As such, the legs 32 will either
gskive into walls 40 or legs 32 will deflect outward as they
engage the walls 40, or some combination of the two. It
can be understood from this depiction that there are no

20 walls required to surround terminals 22 in order to hold
the terminals within the housing. In fact, it can be seen
in Figure 7 that there are no wall portions of the housing
that even exist between legs 32 of the adjacent terminals.
Therefore, the terminals can be positioned on a closer

25 pitch than if surrounding walls were required to hold the
terminals in the housing. Since L-shaped wings 28 must
project outwardly of the terminals to provide tool-engaging
surfaces 34, this "real estate" is uniquely used to provide
retention means for the terminals.

30 Figure 8 shows a pair of terminals 24 in the
outer row thereof. Although the housing is constructed to
have wall portions 44 between the terminals, it can be seen
that legs 32 of the terminals do not even engage these
outgide wall portions. Like terminals 22, terminals 24 are

35 retained within the housing by an interference fit between

inside retenticn surfaces 36 of the terminals and outside



a plurality of termnals inserted into the 5 passages in an insertion
direction, each of the termnals being el ongated and stanped and forned of
. conductive sheet netal material and including a contact end and g p
term nating end, the termnating and contact ends of each ternlna% E 2%6
of fset fromeach other generally transverse 10 to said insertion direction
the termnating ends of the termnals gonprising conpliant portions for

press-fi “x‘é”&ﬂtﬁtdh a foteabdsa P5inged GLigyit4Boapd, eagh %@&frﬁg{ m nal
including a pair of L-shaped w ngs projecting from opposite sides thereof,

each L- shadn&Fsfiarg dett n}%gn‘atﬁ“?%?sﬁéﬁyléoﬁr BRéét PRECEONRardl FofPe he

termnal ganes@ttyciémSyerseahd/oai Cétlri%a‘i@tth oo dhé& At | tos arRdrareaeond | eg
proj ecti ng, from aiQ'POUt er _end of tlﬂﬁaf' rst gﬁgeneral |y aid insertion

di recti on, 1§§}1tf‘f §t PR PAvi ngtLBBE- é‘ﬁ?g]alg TEdPPSC go, ex{F8SEF opposi te
sai & i nsergnmd:h rasiel i tiroriaol ﬂ]g:eingqgem:emheb;hcamr@rl ate ter m naI engagi ng

tooling, and said SeEfovvar e%g%e@a\gl ggdl Psggﬁwr td Q{‘fasc%; .ed from

and facing inwardly termna I Ng por | on each
sai d ter ma@andhéindncepoagamentt withestopl sl@@@h@en@ surdtadde dig@tedf in the

insertion ghdli rectyonm s apg sai ghgoﬂéh%ngm' delieN@ nRlRMerRN FUIfRges
facing outwardly of each said termnal for engaging said inside retention

surfaces UWERdes &H&d ithe termingls yitheOnaiirderdhfe ot claim
8 whter ei n Kfhisizidl def Shes egheofﬂepltel loﬁhazp@@h:u\wugmbathestmn&ufa‘mes

facing in helnsertl nd|r t|o ng C nt ar op..shoul ders
on the houdi ng Q det ?Dne st%e gorelsnse |dgn 0 n&to(?r r#ﬁn lé)ersl 2 SE
P 2002 _| 3610onThaeelleptgingl an@nn@ctdjrff(ﬁrantal @@QCMeﬁelrn &idiferenisi ng has

said stop Cg{é%]en%’?réh@tt%ﬁﬁéfgt d?g’igsdfl?.?.eg'iegce?%@tltg.%?ﬁn oftithe

term nal s esired 1 nsertion ermnals into

the 5 houditRp shpu O@Oﬁhec@eﬁlreéméﬁapghr@f Japséﬁ@lé?ﬂ e

housy ng haHd g targl Wé@.ls‘,' tyn@é ttedr Ralusfiegel Vi MhdIsERaes; i& pluraldty of
term nal s nsertfd into the 10 passggesgl n_an #nsertl on direction, each of

the term ng “8l oryAT®d &n amake + 3F e SRk Cond et R S heet
met al nat esrmedngaembmm,cl sdiopg showlhders @Bd anel acleled nati ryy ffeterithe

term nati sal  Sont rt?uterpquhé)c}jl nsjg?éerm nal being offset fromeach other

general | y transver se 0 Ssai ion direction, the term nating ends
of the terminals cantiasidig i ifaaturer Pﬁoﬁbefme%?@%slﬁ\mrﬁhylﬂmo a

holzgy 1 n a yHd MRS @Ha("cu'ttheb(%%b@ o@aﬁﬂesé‘éﬂmiﬁéﬂb n@ib' "@415'@.1 digast one

L- shaped vvlng projecting therefro each shaped eflnln a first leg
pr oj ect i ngPEP ot V\B?Hﬂrn%f wilkg taeﬁﬂ%‘i'- GBHE?anry RIF%EF%‘?F& se g Ss %y

i nsertion ghimetilon ol the ePorsbsepPrejactinmg ﬁmmn;aﬂs:mﬂcﬁ{ cfmd:l'ftf_ t he
(! ohes ASIELAl | XoL0sSd | aner Loorl ekl 90 SBU LR ER ! 8B i no
engagenentti®y terminals moves during the process of pre551ng the

25 connector onto a printed circuit board.

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

30 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein.



25 appropriate term nal -engagi ng tooling, and said second | egs having
inside retention surfaces spaced fromand facing i nwardly toward respective
termnals, the termnating portion of each said term nal being ¢qm

wi th the tool engagi ng surfaces thereof in the insertion direction; 30
sai d housing including retention surfaces facing outwardly of each sald
term nal for engaging said inside retdftion surface of each respective

term nal . g%éIﬁSS E P 2002 14 12. Thé erectrical connector of claim1l
wher ei n sal irst leg of each L-shaped wing has stop surface facing in the
insertion direction For BRgREERETECRONPPRARRERFy SPBRTEASREdHer on the

housing to define thg 5dﬂ@Pé@t@ic| NsSlidip Hatiegt ef MpBhrald:y Ther

el ectri cal connec%or of ,.claim 12 wherein said housing has said stop
shoul ders BETBIPFEr BRECHEPEASPEOT2UFFf erent ones of said terminals

depedhdi ng on the desaredluepthtyf ofiser¢rmimalst henderredal sntot ocidie 10

h

"] AETPR95E AL RS AT PREFE ORI TRECEOR. RER L5 IS AT s upj i
YT] caj ca] cmcrleu@}eeaq da:]rctaﬁ]q:ta]p@a‘]td@}rbaa]ica] carsifpehieg] mea@@ﬁaﬁ}@@q ca] caU
| cal ca chadeal engl aadtalora] Qtaha STl b7 Soal MOBHIL) chadBe51hries0.

;5 @@ AA{ vq kfa\vgc ca%ca caljca]c”alc %ca]ca ca]ca]ca]ceéca ca] ca] ca]ca]ca]c
a]caLﬂca]c@I@éTE 109] ERPRQPREF LT cBltef cHeEe AAARTED 7 NNRSR RST
;5 180 AN vekf eh W] eaFeakeallea] praljeakcabc alealkeallsalom]uiad O@e}ﬂﬁh]:ﬁ‘%‘la] ca] ca]
cal cal cal cgllgaleal oalealcal cal Caleal oAl calens2bRPAL A0 10 O-
109& () e@ec(dmdi &églmC@mﬂ' firegl (oot exr #end " 0B (DHrad "1e$1 0% @k

(éf# FW" %%Eéi; 1ﬁlgd¥§3ﬁﬁéer€£ln é@yéhﬂ"é%()eééﬁlﬁé@ﬁl¥@f@t leg
J&()-F% aving a tool engaglng surface exposed opposite said

insertion direction for engagement by appropriate terminal-
engaging tooling, and each said second leg having an inside
retention surface spaced from and facing inwardly toward
the terminal; and
_ said housing including retention surfaces facing
20 outwardly of the terminals for establishing a press-fit
with said inside retention surfaces of the terminal.

2. The electrical connector of claim 1 wherein
sald at least one terminal is stamped and formed from

conductive sheet metal material.

25 3. The electrical connector of claim 2 wherein
said terminating portion of the terminal is coplanar with

said tool-engaging surfaces in the insertion direction.

4. The electrical connector of claim 3 wherein
said terminating portion of the terminal comprises a
30 compliant portion for press-fitting into a hole in a

printed circuit board.
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said terminating and contact portions of the terminal are
offset from each other in a direction generally transverse

to sailid insertion direction.

5 6. The electrical connector of claim 1 wherein
said first legs of the L-shaped wings have stop surfaces
facing in the insertion direction for engaging
complementary stop shoulders on the housing to define the

depth of insertion of the terminal.

10 7. The electrical connector of claim 6 wherein
salid housing has said stop shoulders at different depths
for different ones of said terminals depending on the
desired depth of insertion of the terminals into the

housing.
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Aty o ter inserte into
passages in an insertion direction, each of the terminals
being elongated and stamped and formed of conductive sheet
metal material and including a contact end and a
terminating end, the terminating and contact ends of each
terminal being offset from each other generally transverse
to said insertion direction, the terminating ends of the
terminals comprising compliant portions for press-fitting
into a hole in a printed circuit board, each said terminal
including a pair of L-shaped wings projecting from opposite
sides thereof, each L-shaped wing defining a first leg
projecting outwardly of the terminal generally transverse
to said insertion direction and a second leg projecting
from an outer end of the first leg generally in said
insertion direction, said first legs having tool-engaging
surfaces .exposed opposite said insertion direction for
engagement by appropriate terminal-engaging tooling, and
sald second legs having inside retention surfaces spaced
from and facing inwardly toward the terminal, the
terminating portion of each said terminal being coplanar
with the tool-engaging surfaces thereof in the insertion
direction; and

said housing including retention surfaces facing
outwardly of each said terminal for engaging said inside

retention surfaces of each respective terminal.

9. The electrical connector of claim 8 wherein
said first legs of the L-shaped wings have stop surfaces
facing in the insertion direction for engaging
complementary stop shoulders on the housing to define the
depth of insertion of the terminal.
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11. An electrical connector, comprising:
a dielectric housing having a plurality of
terminal-receiving passages;
a plurality of terminals inserted into the
10 passages in an insertion direction, each of the terminals
being elongated and stamped and formed of conductive sheet
metal material and including a contact end and a
terminating end, the terminating and contact ends of each
terminal being offset from each other generally transverse
15 to said insertion direction, the terminating ends of the
terminals comprising compliant portions for press-fitting
into a hole in a printed circuit board, each said terminal
including at least one L-shaped wing projecting therefrom,
each L-shaped wing defining a €£first leg projecting
20 outwardly of the terminal generally transverse to said
insertion direction and a second leg projecting from an
outer end of the first leg generally in said insertion
direction, said first legs having tool-engaging surfaces
exposed opposite said insertion direction for engagement by
25 appropriate terminal-engaging tooling, and said second legs
having inside retention surfaces spaced from and facing
inwardly toward respective terminals, the terminating
portion of each said terminal being coplanar with the tool-
engaging surfaces thereof in the insertion direction; and
30 saild housing including retention surfaces facing
outwardly of each said terminal for engaging said inside

retention surface of each respective terminal.
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facing in the insertion direction for engaging a
complementary stop shoulder on the housing to define the
5 depth of insertion of the terminal.

13. The electrical connector of claim 12 wherein
gsaid housing has said stop shoulders at different depths
for different ones of said terminals depending on the
desired depth of insertion of the terminals into the

10 housing.



