; UVe3eONOKI (6”2 T58 "1 SPECI FI CATI ON 14 APR 2003 ELECTRI CAL CONNECTOR FOR
 MOUNTI NG ON A PRI NTED Cl RCUI T BOARD AND METHOD OF FABRI CATI NE&S°SAME Fiel d of
“the Invention 5 This invention generally relates to the art i ca

connectors and, particularly, to an electrical connect ormm\mwmmmg on a

surface of a printed circuit board, along wth a met hod ating the

connector. Background of the Inventiorl10 - A known type of input/output

(/0O electrical connector includes an_el ongated dielectk4npmﬂm i ng havi ng

a front mating face and a rear fwﬁ@-&%rality of term nhal - recei vi ng

passages extendi ng therebetween. The faces extend | ongitudinally between

opposite ends of th 0 t | rallty.Qf termnals are

Cecervea ™ e e HIE NG PG Rt Bl o

contact portiTomr—anmu a tarft portronm projectt Nyt earv housi ng

beyond the rear face thereof. The termnal tails often are termnated to
circuit trﬂ:@ls% %#)f y?@ tﬂ_p{,&tg@goéi rcuit board. The termnal tails may be

i nserted i'Mto no “TNE 1 for solder. connection to circuit traces on

t he Shoard and/ or in Thtshdn¥entirs (aINANMEILY aT¢52BeSotrayFise & fake

mount ed t%Féé@ﬂiéapaéénﬁéceeﬁssbﬁ@,Ofp_atﬂEQd%flia&tl% Gid CathteDOBFHichn the
| atter ZSdﬁgﬁalcatlo s, ends of the tails are bent at an angl e, for surface

mount i ng RB0Er §OT SR TEIAT I FACBUHDARE ConfeROTREST eSLEFT LY

"verti cal "beardecibosg wbtht AemenHodeofi fabrotathiagt ahks caneebkentr.at ri ght
angles. One of the problens with surface nounted 30 el ectrical connectors
as described above is in maintaining co-planarity of the bent portions of

'the tern rBdckerdend Thf sthe- fhEenkion is i nportant because of the planar
14 APR 2003 2 - A known type of input/output (I/0) electrical '

connector includes an elongated dielectric housing having

a front mating face and a rear face with a plurality of

terminal-receiving passages extending therebetween. The

faces extend longitudinally between opposite ends of the

15 elongated housing. A plurality of terminals are received

in the passages. Each terminal includes a forwardly pro-

jecting contact portion and a tail portion projecting

rearwardly from the housing beyond the rear face thereof.

The terminal tails often are terminated to circuit traces

20 on a printed circuit board. The terminal tails may be

inserted into holes in the board for solder connection to

circuit traces on the board and/or in the holes. The

terminal tails also may be surface mounted to circuit padé

on one side of the printed circuit board. 1In the latter

25 applications, ends of the tails are bent at an angle for

surface mounting on the board. Some such surface mount

connectors are called "vertical" connectors, and the end
sections of the tails are bent at right angles.

One of the problems with gurface mounted

30 electrical connectors as described above is in maintaining

co-planarity of the bent portions of the terminal tails.

This co-planarity is important because of the planar

A
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configuration of the circuit traces on the printed circuit board. If the
bent portions are not sufficiently coplanar, defective sol der connections

“may result. Heretofore, attenpts have been nade to bend the ternminal tails

around a 5 portion of the connector housing, but this nethod causes

consi derabl e probl ems when the housing is fabricated of HidiPRAWBi c materi al
such as plastic or the |ike. The housiig often warps and destroys any
planarity thereof. Another disadvantage in bending termnal tails 10 around
a portion o BRI HuG Pyt thacehor typirainyed schptuit

suf fici entbo%aape et v_vagnbrene_ peysi Bsagde’ né@es&@fiéléﬂeliprcéﬂ@az@afnt ed
circuit bo to all%%/é(% 1qroger i nspection.. In ot

housi ng d qﬁftlveﬂ I s pETEPBRL HPRE hBY o FEEM Y toi nt%er%%%g?ﬁ%'l I?/tl n the
15 areas afenidts bends et headlai topbehdonge Ehae:mefrmrle tar:altmedrcb\hedl Hendi ng

th h h b
achieved By TSR Shpr B SRR r S RD: RECARHE, B hect 8 ng

whi ch can ctamsfmiaﬁaéﬂtajrgdobéemsmvé'mrsetl;zezmmmstﬂng)l aaarfashmfczect@d of
Unf ortuna n% %I egf:)tlyaisq:qlc cenpect Qg_ﬁ of H}g H&% acter
or su e

described a ove 0 not § cient space at t rear face of the
connect or JmﬂJ§i TartgxRs b@%@\é&ﬁ?@ﬁms oAAnddpherarit¥r Mhazecf -tails to all ow

for proper use of apRiid At algaablaﬁgag%S i tBehathg tt‘é‘ilrdl@&l' scgxisenel y
expensive or capnot be used at all. The present inventi ongﬁ’&ves t he above

cofdicti @F | 2BOGF1EE eFPﬁeFOPﬁ’@CG&JFne‘E‘?‘b?“P%u%?n t eXpehsi ve
tooI i ng tayherblilhe ierndvabuffibipart spage MetHeeanmiloyinousi sy ppodt i ng
anvil diregtly h ne 0 es Wt I gand
bendi ng t Ga11 nE P e FFELEY et oAt AEea, CRE el rPEaRarTa Y ol e
nmount ed elmaxcains:mm@mm Inl ofhepR YOOds Subiner )hquslmge dessenidédbn An

obj ect, ”’éﬂrleévprfnsé’éct‘i{‘@n' BYEeRHONs b Bad £ ?69%.!:99 & JpakaNd 'Y ovRd

el ectrl cal connecto nmount | n%on a surface of a printed-circuit board,
al 3y wi t [R%eSS R HAP Fenddrekathtgtihe BORR&EEESr. In the exenplary

enbodi ment of the i Muedtd Bfire | &%M%ta@f peedend kyel fekubdaslacgdigkectric
housi ng havi n% a bo portion EA@ ﬁl&r ear face s%gldaed fromthe pri n%ed

circuit bEFAERH pIdtal i £§RBEC F§10% mamtRd st the 10° bola?S ortion
and have taaiHiepoed i bys psbdhgctdppromaiaes dihylvbygnd chempéag facé/oFhe tail

portions fi?e‘éf‘dﬂ-[llf' £9o 564! %ﬁcﬁqorca%#réé‘cﬁaﬂﬁ!é%itﬂ&}eﬁn Jélfy p%%é‘&ﬁ&'eﬁ%r cui t
boar d. ortinganvil projects fromthe rear f ur ing
adj2ent tHeh aplape¥t ByASasLSt-he %@f%ﬁ%ﬂ@taﬁﬁfamnﬂsts@@%ﬁ cCROERE tail

portions @@cbﬁflsd&p%é&@e@yo@@pbepthet %htaQQJdt@Q: digééhglmdwgv@f d&he
angl ed sections e di eI

g 9 osed E}ﬁ{’(‘,‘l n

housi ng i S oAYLP¥d ﬁ‘ég hcbﬁPF (?Palft?ar?i o |’f1'@é]bo fF6nL tt 6

opposi t e etwimddweiedHoudirgg m«ij(/qmrbemmeezs ﬁb@@g@f eddpadenkt eadaihal ween

t he boar d-nmoun poftians termn unted.in t W th

two rows of% u‘Lastil % i%(ﬁ‘g frole ﬁ’g re‘g?wa yn%{p n%g-ﬁgtﬁo\é\gopo“ﬁ?o

beydnd t hEitdmr ftéroae tiaedrigty 1STI¢ectmmelpo|epqp@mweclqrderamg>ht bangked end
at all.

The present invention solves the above conflict-
ing problems of using either the connector housing or ex-
pensive tooling to bend the terminal tail portions, by

30 employing a supporting anvil directly on the connector
housing which cooperates with holding and bending tooling
to effect the bending of the terminal tails of a surface
mounted electrical connector.



25 portions for surface nmounting on the printed circuit board. The
_supporting anvil conprises an elongated rib projecting fromthe rear face
"of the el ongated body portion between the two rows of term nal tai
portions and juxtaposed against the tail portions. The elongated rib

provi des the 30 supporting anvil against which the two rows of tai
portions can be supported by appropridae tooling during fﬁgﬂk@ﬁ of the

ri ght-angled end portions of the termnals. Preferably, éing,

i ncl udi ng Sumemasy thieplmyéngienrti ons, the central body portion and the
w 14 APR 2003 el ong d ti ' LS n I e ur, itarily
nol ded of plastic nafgrfé Eﬂﬁiheggggkggféf ?ggtgpgs %ﬁ%é%%#%%tégegagf t he
i nvent i on RHIVidRe apprly exnd f impr eved f @l ¢ ol hep Hetainedt 8 déeerheern t aken
i n connectirQn gt Hﬂﬁfé@éOHEaBYF@Qn@é@WcE%ui_t Kb AR 2DBhBrieln a

Descri ption @Hp#ﬁ“3[¥éﬁy qgs The features of this invention ich are

bel i%eved t% Rl E2PEIS_RELRGr R WFPRARBEFPFcul arity in the appended

clhai m;]; The i lr)mvelr;t i oM %}og@;mc?léaﬁw e{cnﬂ:s:dmieeﬁi sfapteSihhenadyant clges

t hereof , nmmy be best undersioo eference. to the foll ow description
taken | h COMPTET Do TR Lh SRCHAIERy T ot aorFae, PPl chaT TRE &

ref erence mdwprdrticgemwitfly &ikearl Eaeatspaced herém gulnespahotéd ahreh:
FIGURE 115, BQQaPﬁfSp%P My "1'%Oégaté%iﬁgfslgr@%unec'e%t&{ Cgﬁe
connect or enbodying the ¢ nceﬁ%s __the rnvention, the connector berng
surface At PRt Eopr fRtedave tEildc HAr e P IBIRE Y | searwaHely

el evati onale @Y e t BEa8ORAREL OF IThES thli@URe i} ichamand shevadiopal view
.of the connector, FIGURE 4 is a bottom perspective vjew of Ihgbcon ector;
FIGURE 5 I'5-0% 6T P c Mo I HiodiP qemeF AP | Pragtatormy TTHE LSRR - Fi gure

2; A supporting anvil projects from the rear face of the hous-

ing adjacent the tail portions of the terminals and against
15 which the tail portions can be supported by appropriate
tooling during bending of the angled sections of the termi-

nals.
As disclosed herein, the dielectric housing is
elongated and has a pair of board-mounting portions at
20 opposite ends thereof. The body portion is elongated and
extends between the board-mounting portions. The terminals
are mounted in two rows, with two rows of tail portions
projecting rearwardly from the body portion beyond the rear
face thereof. The tail portions include right-angled end
25 portioné for surface mounting on the printed circuit board..
The supporting anvil comprises an elongated rib projecting
from the rear face of the elongated body portion between
the two rows of terminal tail portions and juxtaposed
against the tail portions. The elongated rib provides the
30 supporting anvil against which the two rows of tail
portions can be supported by appropriate tooling during
bending of the right-angled end portions of the terminals.
Preferably, the housing, including the end board-
mounting portions, the central body portion and the



FI GURES 6A- 6C show sequential views of bending the ternminal tails according
.to the invention; FIGJRES 7A-7C show sequential views of an attenpt to bend
the termnal tails without the concepts of the. 25 invention; FIGURE 8 is a
section through a prior art connector; and FIGURE 9 is a section simlar to
that of Figure 5 showing the |ine of sight affording g qg 'ﬁmpility of 30
the termnal tail connections. 14 APR 2003 Detail ed Des ﬁﬁ% on of the
Preferred Enbodi nent Referring to the drawings in greater detail, and first
to Fi guresshlomgate@ | RUPRPKSATNDs &ffodi eisi naan Blemi¢eal sbnnetuoe,
general |y desi grat edndDaedhbehpi §sBideghgnedafior mounting on a surface of a
printed circuit board 11. The connector i ncludes_ a qne-piece housing,
general |y desi gnat edaRer wetdiectdn bESgyRL¥EPi I%%Pé@éngﬁgéﬁel%ﬁ:t Ehe

material sughe@si®hasiila Opet hpddkent THeoROUShE A 1&wangAt gdrandelas an
el ongated central body 10 portion 12a which extends between a pair of end

boardnountFHF PRt TN ARS! Fhé& WG HPT Frihe FFa8 S NRAFHG ot P8R 16
defining aidgont mating face 16a. End portions 12b define a board-nounting
face 18 of the connector. Two rows of term nal-receiving passages 19 (Fig.
5) extend 15 between the opposite faces of central body portion 16 and
mount a plurality of termnals, generally designated 20, in tw rows. The
term nal s have contact portions 21 inside opposite side walls of nmating
portion 16. The term nals have tail portions 22 which project rearwardly
from body 20 portion 12a beyond a rear face 23 of the central body portion.
Tail portions 22 termnate in right-angled end portions 22a. Still further,
housi ng 12 includes a pair of wing portions 24 projecting upwardly from
boar d- nounting 25 portions 12b and spaced outsi de opposite ends of mating-
portion 16. These wing portions facilitate the mating of connector 10 with
a conplenentary mating connector (not shown). The mating connector wl|
have a receptacle for receiving mating portion 16, along with a tongue for
30 insertion into an elongated slot 26 within mating portion 16.
Appropriate termnals of the mating connector will have contact portions on
opposite sides of the tongue for engagi ng contact portions 21 of the two
rows of termnals inside the side walls of mating portion 16. 14 APR 2003



Housi ng 12 of connector 10 includes a pair of integrally nolded
_polarization pegs 27 which project from board-nounting face 18 of the

housi ng. The pegs are inserted into appropriate holes in circuit board 11
to 5 properly locate and orient the connector on the board. The polari zing
pegs are of two different sizes to serve as a polarizatigqb&gft re in order
to facilitate correct orientation of tHhe connector on th As seen
best in Figure 4, one of the pair of pegs 27 is disposed on each 10
opposite end of the longitudinal housing. In addition, a pair of stanped

and for rrechrgeé@IDMl O 28 s pAdL snted at opposite ends of the
el ongat ed "housi ng. oardlocks are received in gproprl ate | ocking hol es

30 (Fig. 3) in pri nt@&ﬁ deatneshodr §hif. 1n8ensipBsYR4EB2 TR Iehierd 2, 4
and 5, thed meeridven et gapl 8beshaRichopgnt e€ulabiBy PhofeStdggeddom rear

face 23 o ated b portl n l2a bet en t he portions 22 of the
tWo rows &detctgé]?%’r%1 s %g‘% tetooq §5 Wh‘f%grlé'ﬂ S| PR TE WEh the
uni tsary p|t&‘$ iadviaorsigEs threr&(@bﬂ Ntragr akl yeablmdemtééénbygréfai‘@e:@r

ﬂgﬁgietng??) t%gl ur“(;jil tOOOé]ﬁl(ﬁEI na%{aﬁger[' t}lté)orgjg%g ?@2&?%19{5&%];05%

agai nst tt?ecqcamparp@rng odgawmggae tire wmcrlovﬂslltmereéﬁrte@csr owrral s

suppor ti ng fwi i £ Agai S Te ML 4 hen t¥Re Zélé@ﬂ\ésoin&aih PREERLONS can be
supported by appropriate tooling during bendi ng of ght - angl ed end

portions 22a of the REf{Rthal s1SMdr BCBaPErERESFRYE Wéfeé‘f G tEERRR es

6A168C, it meAmtee beetridaFi gume@sotxhaetmmmpmyv Ohet ebmca@lt% ¥ hase 30 been
i nserted mtotermngﬂrecelwn n the dérectlon

of ar r ow SAERAGR e SRERE R BRI BuERaRe BRUREER B8 0k TR ace 23
of the bodyiporitt dwafdit he housi ng and agai nst one side of supporting rib

32, but the right-a portign | s¢h not as
yet been bent. %P%%O% gzI%l g%rzsjgc% s%g'v;ﬁ%&fé& ngl:eg}ol é{;>4at|y‘lﬁ(:“serted
in the di rc‘é?é’triQﬁf—Qﬁ: arrow "H' beneath rear face 12a of the housi ng body
portg on to clanp termidiHE t &l | $s22aA0adM$t QRSraHidhaDf SURROrbENGLHE b 32.
Therefore, the supporting rib acts as 5 a supporting anvil agai nst which
the term RAPREHY ‘g"p’are cl anped by the holding tool. A bending tool 36 then
is noved froma firsRIGUREt honshawbottghapeespentEivgurei &b, ofn tie
directi oné%;nrpegcro "C'" to a position shown in solid |lines whereby end
portions tt?'ue termnals are bent at 10 right angles to tail portions
22. It can be under KIEBIRE hat 1Boladi YRt bedl 3gechnobe tedelf sgengeal it h

preg si on anthd nclies a5 Qgﬁcprcﬁlfg apar surface facing the bending tool ,_
and agai nst which the right-angled ?\qd sections o{ the termnal tails are

bent. During the berfd ePAT Fbn SHAW SeUENiiat hE1RYEsiHy » St es
wi th hol digtge todmidhl mﬁmdéwrdfm@l tal thai Laventibair preci se position
relative to the con Si ure 6C. _shaws he second row of
Lorminals 20, af ter HATRES nior RO SHaU §oEHare TAde Saeb Ry e &P o re R
recei vi ng ygasbagés the terbendl sulsitlant wathgut deite cabhyepost knf delseri ption
ab inr; o0 the other row of termnals as referenced in Figure 6B.
Sp%\(élefl calllq{\{aéﬂa&s%eﬁcond hol ding tool 38 is noved in the direction of arrow
"D' to clanp terni ndIIGEHE s 2 i6F PhesgeEdpa r bRrovgh252t PHi ABI s2Blai nst
the opposidéhriddien®f spporting rib 32. Wth the rib acti ng as a supportl ng
anvil, bendi ng tool nis rotated.in the directia a o]
effect the right-anjﬁ%}ﬁn% th @nﬁeﬁgr"f’inoﬁ& &% 1& ﬁg‘ c%%d&r%\’/\?%f
ter m nal s.5 SCBkE'mgm@stHé\- Y{nshot shehpr alfifendihgpransdlivigsileol itng 6H6r an
Q{I’I cal 1,&: al gener allfér&éj éi&ggt ed 10A, which does not have the
nove

suppor i Ng r| or anvi according to the invention. It can be seen
in Figure 7Athat the termnal tails 22 project considerably fromrear



35 face 23 of the connector housing w thout any support. 14 APR 2003 9
Therefore, tw holding tools 40 and 42 nust be used as shown in Figure 7B
"in order to bend the tail portions of the terminals by bending tool 36. A
significant problem occurs when attenpting to bend the second row of
termnals 5 as shown in Figure 7C. Sonme form of conpli ca‘t eg hol di ng tool 44
must be inserted between the two rows &f termnal tails tho E:RZBU% t he second
row of termnal tails before bending tool 36 could possibly bend end
portions 22a of the termnals at right-angles. In addition, the holding

tool 10 44pdnist1dy aveslerspt{ogi 0t rebearanserbQr phiBggiReakt i on and novenent
of bendi ng tool 36. Su . supportlng, and, bendl ng tool apparatus woul d be
quite conpli cated aﬂﬂaé%¥¥én%x ensheedrayings o4n Foedt BF edeFRe! usdndf

s_upplort | NGEdrtdr 3_EoofFi%ner5?fﬁye._n¢5i ,0Nnthsg gi_rsmﬁpirdﬂ lng_sarmhbodi:Becﬁn iexlt%;&rrel yf 15
sinmple, 1In nsi v an e I clLent _expe nt J4 nvolvin 0 yte INng O
o o ¢ G b e ey I NETPb LT e A 2Rea CheY hotlely SRy
portS on. Megigsed fod csindvranother mcaageoq at hveriin‘n@'t'q':bncuht
conpari sonbdH-d he1pri Oxpar toodise SESE €4 nidl e 2% JBRCkgrQuNdy ., abgye,

termnal tails have been bent _around portions of connector housings, but it
is very diggieiaily cCeaigraradany  cyhdchisan pofunif@pehf pekdedndtof the
t er m nal s.didn &¢teh1 ¢ Ofmatirdie Sushowss apokBer cPrebdl emeWheigéN  The

vi sual i zation of the soJder joints of the termgnal 25 tails, particularly

at the berdtfHSiq héFeo?,OI?%a%% FREqUBRR. FPheT TSP r G p@%‘g}’ons of

t hasol derpgmiidrs ace wHiglosexkbeadsFilgitwedh showmioneoki rendf bsagit 48

whi ch doe n_. visual i ection_of | der_ j ol i ne of
signt 50 Mo B85r plre 1 soRRBRtuRTRY, sbe BB, AMa 1 BhOLBELI g or
el evat i ng paridmcks 2 bHinihg Aofstny matingofatenladoveEpdi portiienscuit

board 11, ail dist e &l ONOREEnSURPORS | PEc& 1 Pg 33r dependbRgeEEQM. t heykear
face according tg the invention, a very good |ine of ht 52 is created to

. S|
af ford godtPWhsPéct FeFMbRaSsreR8I¥ANEePITIAESS o %a1F1%e Odr nPREERY 14
APR 2200 1Gdtiwwdd Yehét bpbosnothEhcedyaf agthtHals uppdF tpagr 1o B &84t hat

th ib act tiff t i.st_.bowi [ f.t tral bod
porti on of THE oMK Woh LT 1A PP BEdnde Pecasathat 2Pnetn
invention tvy bewenbodihed termthels shevef contacs purthauts depathsndef rom
the spiri toﬁﬁﬂ‘érékdgh%raﬁ%:sgr é%a?éiﬁ%iécggéiogh?fpre% expRPLEE aNd

enbodi ment erefore, are e Cconsi 2d 1n all respects as
i |1 ustrat ihAveangahbt PPEsLONet i3, wiheh 19TPAeCEnweAIWeT 4y nf¥o obe@y| i ni t ed

to dde detdhsidh veRaheb&yBnd a rear face 23 of the central body

portion. Tail portions 22 terminate in right-angled end
portions 22a.

Still further, housing 12 includes a pair of wing

portions 24 projecting upwardly from board-mounting

25 portions 12b and spaced outside opposite ends of mating

portion 16. These wing portions facilitate the mating of

connector 10 with a complementary mating connector (not

shown). The mating connector will have a receptacle for

receiving mating portion 16, along with a tongue for

30 insertion into an elongated slot 26 within mating portion

16. Appropriate terminals of the mating connector will

have contact portions on opposite sides of the tongue for

engaging contact portions 21 of the two rows of terminals

inside the side walls of mating portion 16.



11° 14 APR 20U CLAI MB 1. An electrical connector for mounting on a surface
~of a printed circuit board, conprising: an elongated dielectric housing
having a pair of 5 board-nounting portions at opposite ends thereof and an
el ongated central body portion extendi ng between the board F@i@?g
portions, the central body portion including a front matti‘|n£rR a rear
face and two rows of term nalreceivingZ passages extendi ng between the
faces, and the 10 rear face being spaced fromthe printed circuit board
upon nounting the cdimezing 623 tdfe bomndstart &0nmiiratludesi wveddir abfl east

some of Sai&%fédﬁﬂgf%of&‘& SSQHH%t%BB' ;5 'g‘%g 2 hLgla V@gdpfé’j‘éé‘ﬂ:t £PgRption

proj ectin mating face an portion 15 proj ecting
rear war dl VIR by Feas hsbeyﬁndﬁghlHoﬂéaﬂgfacefthepﬁgsl PbEt i ons

i ncl udi ng fﬂgéﬁt@@gll%@oengpppééwa@ef o194 f age dm@dllaﬂgb@arahqlpr tated
circuit board; and an elongated rib projecting fromthe rear face of 20 the

el oryat ed BRBEHGF 5 Bse ARk PTHRA T \E@er GRENSE RS P&t BPRTFor t TBRs and

{Azxt ﬁpOEetio@mming h@eggl hrpoitfi avwo t@l]ﬁf@ﬂéﬂ@ 8igeppect lgtg:wélvaé. agai Inst
ich the t ortions can be syppor r ate _tooling

Gur g DorR REATE IR | EREEOREI o4 Ten B gor: | ob ot LAY o BPREPEE °%1'

APR 2003 Iorenthei @t eof rilal connaetooronf tiod dboatd whks efaesabdshodsi ng,

i ncl udi ng ﬁg%wﬁgd4bogﬁg gQU@Henghcgitépnée?gh§7cqgtr lg A PoLtioppand the

el ongated ri IS a onepiece st re.u arily nol of plastic

matld i al . FPEOS e e%%t@f- chhecdpnredtydingd mAowaing onIIét %@‘?%‘é&:@nof ag
printed cigL£ibt obORtGmpeAEAS! mgrméddln%t%gt b6ah@USERE havidisa hedy

ortion with a rear _face spaced f ed cir t baard; Iurallt
et er i NI QAT 88 GRDOTE todsR a0 Bor G SHT SRy g TR o ¢ Bae -
proj ecti ngosxed ek y alrey et esiareti r é.ar dppoeprierd aﬂ.bcpmngl dnsldsvBog
angl ed , ﬁ% Of)S Ig €H5Eg§ecg??ﬁ££ngogg tgf printed circuit board; and a

supportlng a prOj Ing Tromithe rear
As best seen in Figures 2 4 and 5, the invention

contemplates an elongated rib 32 projecting from rear face
23 of elongated body portion 1l2a between the tail portions
22 of the two rows of terminals 20. The elongated rib is
integrally molded with the unitary plastic housing. An
20 integrally molded stiffening flange or gusset 33 joins the
sides of the elongated rib to rear face 23 of the housing.
As will be understood hereinafter, elongated rib 32 is
juxtaposed against the tail portions inside the two rows
thereof to provide a supporting anvil against which the two
25 rows of tail portions can be supported by appropriate
tooling during bending of right-angled end portions 22a of

the terminals.
More particularly, referring to Figures 6A-6C, it
can be seen in Figure 6A that one row of terminals 20 has
30 been inserted into terminal-receiving passages 19 of
housing 12 in the direction of arrow "A"., Tail portions 22
of the terminals project beyond rear face 23 of the body
portion of the housing and against one side of supporting
rib 32, but the right-angled end portions of the terminal

35 tails have not as yet been bent.



15" of the housing adjacent the tail portions of the terminals and agai nst
_Which the tail portions can be supported by appropriate tooling during
bendi ng of the angled sections of the termnals. 4. The el ectrical
connector of claim3 wherein 20 said supporting anvil is integral with the
housing. 5. The electrical connector of claim 3, includin§4aPRI2egst one
row of said termnals nounted on the h®using, and said supporting anvil
conprises an elongated rib juxtaposed agai nst one side of a row of tail
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the connector housing.

Figure 6C shows that the second row of terminals
20, after being inserted into their respective terminal-

20 receiving passages 19, is bent substantially identically to
the description above in relation to the other row of
terminals as referenced in Figure 6B. Specifically, a
second holding tool 38 is moved in the direction of arrow
"D" to clamp terminal tails 22 of the second row of

25 terminals against the opposite side of supporting rib 32.
With the rib acting as a supporting anvil, bending tool 36
then is rotated in the direction of arrow "E" to effect the
right-angled bend in end portions 22a of the second row of
terminals.

30 Figures 7A-7C show the problem of providing
tooling for an electrical connector, generally designated
10A, which does not have the novel supporting rib or anvil
32 according to the invention. It can be seen in Figure 7A
that the terminal tails 22 project considerably from rear

35 face 23 of the connector housing without any support.
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10 44 must provide sufficient clearance for the insertion and

movement of bending tool 36. Such a supporting and bending
tool apparatus would be quite complicated and quite
expensivé, if at all possible. The use of supporting rib
32 of the invention as a supporting an&il is an extremely
15 simple, inexpensive and efficient expedient involving only
the molding of an additional portion depending from the

rear face of the housing body portion.
Figures 8 and 9 show another advantage of the
invention in comparison to the prior art. As stated in the
20 "Background", above, terminal tails have been bent around
portions of connector housings, but it is very difficult to
maintain any co-planarity of the bent portions of the
terminals. In addition, Figure 8 shows another problem
wherein visualization of the solder joints of the terminal
25 tails, -particularly at the bends 46 thereof, 1is not
adequate. Therefore, proper inspections of the solder
joints are not possible. Figure 8 shows one line of sight
48 which does not even afford visual inspection of the
solder joints. Line of sight 50 is a very poor line, at
30 most. Figure 9 shows that by spacing or elevating rear
face 23 of the housing body portion above printed circuit
board 11, and using elongated supporting rib 32 depending
from the rear face according to the invention, a very good
line of sight 52 is created to afford good inspection of

35 the solder joints of all the terminals.
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Finally, still another advantage of supporting

rib 32 is that the rib acts as a stiffener to resist bowing
or warping of the central body portion of the connector
housing.

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

10 the invention is not to be limited to the details given
herein.
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1. An electrical connector for mounting on a
surface of a printed circuit board, comprising:
an elongated dielectric housing having a pair of
5 board-mounting portions at opposite ends thereof and an
elongated central body portion extending between the board-
mounting portions, the central body portion including a
front mating face, a rear face and two rows of terminal-
receiving passages extending between the faces, and the
10 rear face being spaced from the printed circuit board upon
mounting the connector on the board;

" a terminal received in at least some of said
passages, each terminal including a forward contact portion
projecting toward said mating face and a tail portion

15 projecting rearwardly from the body portion beyond said
rear face, the tail portions including right-angled end
portions for surface mounting on the printed circuit board;
and

an elongated rib projecting from the rear face of

20 the elongated body portion between the two rows of terminal
tail portions and juxtaposed against the tail portions to
provide a supporting anvil against which the two rows of
tail portions can be supported by appropriate tooling
during bending of the right-angled end portions of the

25 terminals.
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2. The electrical connector of claim 1 wherein
said housing, including the end board-mounting portions,
the central body portion and the elongated rib, is a one-

piece structure unitarily molded of plastic material.

5 3. An electrical connector for mounting on a
surface of a printed circuit board, comprising:
a dielectric housing having a body portion with
a rear face spaced form the printed circuit board;
a plurality of terminals mounted on the body
10 portion and having tail portions projecting rearwardly
beyond said rear face, the tail portions having angled
sections for surface mounting on the printed circuit board;
and
a supporting anvil projecting from the rear face
15 of the housing adjacent the tail portions of the terminals
and against which the tail portions can be supported by
appropriate tooling during bending of the angled sections
of the terminals.

4. The electrical connector of claim 3 wherein
20 said supporting anvil is integral with the housing.
5. The electrical connector of claim 3,

including at least one row of said terminals mounted on the
housing, and said supporting anvil comprises an elongated
rib juxtaposed against one side of a row of tail portions

25 of the terminals projecting from the rear face of the
housing.

6. The electrical connector of c¢laim 5,
including two rows of said terminals mounted on the
housing, with said elongated rib being disposed between two

30 rows of tail portions of the terminals.
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5 said housing, 1nclud1ng the board-mounting portions, the
body portion and the supporting anvil, is a one-piece
structure unitarily molded of plastic material.

9. A method of fabricating an electrical
connector for mounting on a surface of a printed circuit
10 board, comprising the steps of:

" providing a connector housing with a body portion
having a rear face, and a supporting rib projecting from
the rear face toward the printed circuit board;

mounting a plurality of terminals on the housing
15 with tail portions projecting from the rear face and
juxtaposed against one side of the supporting rib;
clamping the tail portions of the terminals
against said one side of the supporting rib by appropriate
clamping tooling; and
20 bending right-angled end portions of the
terminals while tail portions are clamped between the

supporting rib and the clamping tooling.

10. The method of claim 9, including mounting

sald terminals on the housing with tail portions juxtaposed

25 against opposite sides of the supporting rib, clamping the

tail portions against opposite sides of the rib, and
bending the tail portions while clamped against the rib.



