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Sumary of the Invention - An object, therefore, of the
I nvention is to provide a new and inprqyed eI ectri cal CW
assenbl y that lends itself to nminiaturization and a | ow ﬁ’fn%heet
constructi on. - In the exenpl ary enbodi nent of th Replace
t he | ow profile electrical connector assenbly includes a ” ”",
portions for interengagenent 'vvith t he . contact portioens of the
term nal s of the ot her connector The hou5| ng of each connector has

plug and a receptacl e connector each having a dielectric
mounting a plurality of termnals which thensel ves 10 include cont act
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are provided by a pair of oppositely facing ears engageabl e wth a
pair of correspondi ng oppositely facing shoul ders on 94+Esh®wei ng. 5
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and receptacl e connector 14 nounts a plurality of term nals,
general |y designated 42. As best ' seen in Figures 1 and 3, termnals
40 of plug connector 12 ' i ncl ude bl ade-1i ke contact portions 44
exposed on the sides 25 of plug portion 36 and nounting portions 46 for
surface connection to circuit traces 48 .on surface 22 of printed

circuit board 24. Term nals 40 of pI ug connegtor 12 are WFW\
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pl ug portioh 36 of the connector housing 16. The connector 30 housing is
urvlitarily nol ded of an insulative material, such as plastic or the

| ke, and the term nals are stanped and formed of edpeisrced! y
conductive material. : Term nals 42 of receptacle connector
14 are | S\erihapEly OBE OB STheentilens of receptacle 38. Each termnal 35
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connectors 12 arfifoufing the, éﬁﬁﬁf’f’%l %? tlgzst ﬁ%?oﬁp‘?%@%g%t l\?/glq{:%in?éam.ut
circuit boards Xbard. Each3detenbienpmenben| is| gensrally b-shapeda with
retention : r I ggate Afe éfaVo't! dife ds#cCihied
10 bel ow, is %ﬁﬁéﬁ g’tgagaﬁéae/%rﬁfggargh%o r?ec%:{ior housi ng 16 %nd
26. More parti housings cand pctsefansh hegbéprosurface securpmept to the

L-shaped 34 th ahﬁﬁ.“@dé’é| lbfp:cﬁﬂﬁr Préhtldd T Bakchit boardifa_pt THef _Ofireat leg
securement to the surface of the respectjve ungder | ying prin |
circuit board. ?Fé‘;sl eﬁ“’?ﬁtT‘%"ifPYLS £ra§ﬁ‘éﬁ§ﬁecoﬁ?i gg*‘ﬁt i %ﬁcf’g‘%deflleﬂe'd
by outside arns Afuthent means are IprooticiedorbetgErsi the skdtentionn membege

arm 72. The Inside armhas a pair of edge portions 72 for purposes

descri bed hereinafter. Qutside arns 70-zhave inner, oppositely
facing ears 74, again for purposes described 20 herei nafter. '

Referring nowto Figures 1, 4 and 5, one-of the r et ent i OThisSh6R BhsBBOReplaced
(Fig. 5) is mounted at each end 18 of pl ug connector housi

wel|l as at each end 28 of recept acl e connect or housing ZGHMIIMHHJJ”W
arm72, and 25 particularly edge portions 72a, of retention

maintain an inference fit within passages 76 in the respective

housing, after being inserted through the respective nounting faces
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proj ections 98 and 100 of hol ding nenbers 82 and 88, respectively,
overrlde each other to the positions shown in 30 Figure 6. The hol di ng
nmenber s t her eby reanany retain the connectors i ngptigd gendi tion.
In addition, the holding menbers are stanped and fornmed of sheet

et al naterlaland the WRiSihg. A& A9s8P66E9 Héréﬂﬂﬂeﬁhérabutﬁenﬁndeaﬁé
t he radlusedrperectlons nma e atactile audi b

i ndi cati on t hatBehPTOYIAeS B¥sapa ﬁa‘?%c?pp"s tely facing eal]—:&r FﬂgPﬁﬁPgle
since the hol dlwig:mrrbalia- 8Efecorrespond ind roppds itelyn dacting: shonddersnoen

ei t her IﬂleId%&l|¥{ . -9-

94- 157 SG qyifqispectlve retention nmenber, be electricall
connected to the respect iThe geonmector cassenbly hgurther ingdndesnhoddinged
circuit board . aAYnal r c Qaﬂsftﬁbﬁsla nd
14 can be groumf%ﬁ%fé ﬁghg ¥he 5§?o§ﬁ@e %¥ds é??g%%dFﬁgﬁCIrc tg ; ?%EIF
respective fox hadd ing dey sonpesteds LArBA Wb o1dinggg,

respectively, Ryer¥dredHiW ddtal é;ﬁﬁ&a&%e@\m&r@vmfldmolfwtnmthm ineeraad 82

and 88 through thejr, respective con t
groundi ng ci r cfAVHries, u??%cﬁe%?eiggve ﬁﬂﬁg??§?ﬁgh3u?%£$? bogg m%

34. Aiernatisgting members [have ocantilévered dspyingnirsms subiachs ftaﬁf@
first legs can t I h,@r r f
retentlo% tﬂ%ﬁg%rgné %ﬂﬁﬁhéﬁ &?ﬁﬁ ﬁXFTh o? tﬂa EbﬁhEEt%Qg§3%51H§Fﬁe
under | yi ng gr oUFlé njoddingi members include en!§&$§913|3r€6ﬁﬁ§FPﬁ§ e 6

Wi th ]'f' gure 7h #e confi Be&et%e%fllfdaﬁtfdﬂelmﬂtweﬁlepaﬁieet nevemeftawd
100 o o] n

ers 82 apd 88 are configured to aIIo

rel ati ve noveneve 030%%0\‘:%%%?%%9? when i nﬁh%rrr' Sghed, con éﬁéfén in
their mej®d condition, asotherCcobdeéchs,dofdattured andheaimhtagesy 08" ’dhe
Fig 7. This al lows_for_the.conpect n a

'zi ppering" acttBRER 1%noﬁ'é'lglh bs®d (B’p%refntt hgréxgnﬁ:gxce;’ o?aé"gggmgr |Jpé|§'re T rst
so that the othdeseniption takemnrax egonnectiant hwithdhe)i @é:qqﬂpanylng
connectors or the.. termnals. Furthernore, the normal forces exerted
by the 25 free spr?ng arns 94 and 96 and their respective radi used

proj ections 98 and 10Q act in the axial or end-to-end di rection of
the connectors (i.e. in a direction transverse to the term nal
contact forces) and, therefore, no addi ti onal unbal anced | oads are
pl aced on the termnals. 30 Thi s becones inportant in connector
configurations where a di fferent anmount of terminals are used on
opposite sides of the | ongi tudi nal centerline of the connector, as
shown in Fig. 1 wherein five termnals are on one side, and six
termnal's on the other side of the |ongitudinal centerline 35 of
connectors 12 and 14. ' It will be understood that the

i nventi on may be enbodi ed in other specific fornms w thout departing
fromthe , -10-

94- 157 SG spirit or central characteristics thereof. The present
exanpl es and enbodi nents, therefore, are to be considered in all
respects as illustrative and not restrictive, and the invention is not
to be limted to the details given 5 her ei n.
Thi s Sheet Has Been Repl aced. : -11-
94- 157 SG CLAI Ms: : 1. Alow profile electrical
connector assenbly (10), characterized by: ' pl ug and
receptacle connectors (12,14) having 5 mating dielectric housings
(16,26) each nmounting a plurality of terminals (40,42) which

i ncl ude cont act portions for interengagenent with the contact
portions (44,58) of the termnals of the other connector, the
housi ng of each connector having opposite ends (18,28) with 10 a
nmounti ng face .(20, 30) extending therebetween and adapt ed for surface
nounting to a surface (22,32) of a printed circuit board (24,34), the
term nal s including nmounting- portions (46,50) for surface connection
to circuit traces (48,52) on the board; 15 at | east one
of the termnals (42) of at. | east one-pL the connectors (14)

i ncluding a generally U shaped contact portion deflned by a flrst | eg
(54) joined at a base portion to the respective nount
of the : termnal and a free spring contact |leg (56) eng &u!m

the contact portion of -one of the termnals (40) of the

connector (12), the first leg (54) having a prOX|na end (54a
to the housing proximate the base portion of the termnal and a
dlstal end (54b) opposite the -* proxi mal end novably held within the



25 central portion of the first leg is flexibly novable into a

sl,ot (62) of the housing; pr el oadi ng neans (56a, 64) between
the free spring contact leg (56) of said U shaped ogahjagt geprtion
and the respective connector housing (26) for preloading the 30

contact porti Of 130 peseription of tii Wrdligdsnd formed retention menber
(66) . nmounted at eac , of , each c ect hou5| nﬁ
(16, 26) for securing the%ﬁ €800 tgh?'%?d'é‘fﬂ'? n whic grenpelieyedyi ¢

board, each retnbeonovelbarebgetgfGSth wikh graaiticulagtidipyednnithie appendt
| eg at tached LQq cpfalm%d ?égsﬁ.gl%teh)(: § o d tgge%‘fezpfwfﬁ? f@é’sbﬂﬂéc@gdaﬁd

second | eg (68) v e Pacde SEcuUT eent To sar d e side of
t he 5 pri rttlm:ladvraamagelsoahereof, may be best understood by referenge.

94-157 SG v eqhl togljunetiont WitASeReb! y
as set forth |}°clt§emffl\/ﬁ1°§%§gn}a§§%% ré oa |r]1<§hmaans |gu

characterized Wcoompanying @vavings, hdn cipich| Jdke referspre BEmEEAds g
(26) engageabl g dunta 14 Sﬁﬁée xendft® i the fidurds eamdin npicmt act | eg

56 I I t
O T
menber (6PB) i s phalg el lnedep:l:mﬂm; coieckinresh of the elechiicadsconnestoy

transverse to aa%%@flfqﬁ R By ﬁ %Qﬁtlgnv%ﬁfwndlﬂ% unmated condition; 4

The | ow profile con asse as set forth in claim3-
further characterized by EXRHREn2 is a %@%3745%‘}1%t§35ﬁnt genegaddyi on
menber and the mn&ne 2-2 Cf fuise geperally parallel to said plane and

conprising 15 a pair of_o 05|te fac ars eahl e ,wi

pair of correspondi ng opposF %nﬁe‘s’h&ngeﬁcf’%ﬂ% %Hﬁ’fﬂar hﬂq t%{at{l ot
housi ng.15 Figure 2, bub. w1ﬂhethé @lugranid Ireceptacle cainneshionsctior a
assenbly of clai n&l fu& @{ﬁar acti zed by hol di ng nenbers 20 (82, 88)
near the opposﬂ% %%a%'& b of the connector housi ngs (16, 26)
for holding the connect oFEGURB2 11§ a jhprizontalamestdomniitaken generally
6. The |ow proféigngﬁ £hé | £24 GPTPEGIPE Rpsendly as set forth in

ol

claim5. wherein sai din rrenbers 25 net al r|n
members each charact eri zeBEGYRE 5 is a P&ﬁ'ﬁpﬁg’gé}@dggpﬂ‘ gefrﬂea(fﬁﬁé%

defl ect z¢d renpambeéys; -l oek to an oppositely directed spring nenber
when t he connect or Lng re | d (o] :

13- POUGREYE $& %r%gﬁxeggeﬁ vedichh! %ectfon]_ﬁealieonw
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havi ng opposite ends (18,28) with 10 a nmounting face (20,30) extending

t her ebet ween and adapted . for surface @gunting to a suf—f—aee——(—z-z—?rza—et—
a printed circuit board (24,34), the terninals incl ud| ng m)unt

portions (46,50) for surface connection to circuit traces - ThsS aced
t he board; 15 at |l east one of the termnals (42 | H
one of the connectors (14) including a generally U shaped !

portion defined by a first leg (54) joined at a base portion to the -
respective nounting portion (50) of -the termnal and a free spring
contact |eg (56) engageable with 20 t he cont act portlo_n of one of the

T o,
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retention nmenber (66) is defined by two arns (70) which ext end
substantially transverse to a plane defined by the 10 second | eg.

4 The low profile electrical connector assenbly Ly 9r§a in
claim3 furtggr characterized by abut nent means (74 38 %etvveen the
retention ne d the n aII

pl ane and conpri sﬁ %5 r@gga [EQ.veOf opposl tg g‘*am n eaé%paéféé@él%%é
with a pacﬁnnecteﬂr e§90ndﬁhfﬁg dﬁ%ﬁﬁ??@%fa@?ﬂgnghoﬁﬁaé’% (8®gorit he
Egﬁngggg Ir ng. ungggle.ylng printe@ cidéeit |Byard’ ofrhlie 1%' €ot éaﬁﬂplug and

of claim1 further ract ol. di nb
20 (82,88) FesPPEAE! épﬁ%ﬂ"ﬁ?% ﬁ f) FﬁBI é‘iﬁm%’\c[? ca"to one " °
houz! '{l_gs 5(16, 25hoi:ﬁér|;l0|aﬁdlgthéegmnhddhqr ciddyity ofntheir respective
condl ti on.

. . -8, |
assenbly cégcgéF P8?Fﬁs §°8;g,gﬁfg éilinﬁggéllgﬁﬁo*%%efgn%gér@& 2%8'
(82, 88) conpri seespeatlypilymgbmeﬁ‘erBdbaghfbhatabeﬁ|Qéoa'b?/ %0 of helding
cantilevered sppLifle?ETs308RA ngstQhE'SBl;ﬁC%hé{'f' FESPYEPLve hous:.néQC:iSst&xdm

oppositely directed sprin connect or. housi are_in
the mated condi ?ﬁorFO contact  the groundingy cirpnit,\Op Jthe o S % af

ConnectO&oasseﬁhhaerl mgf Elwduitc pbarasn /i dndoladki.ng mtermat(i’2138) a

O

in the nmated cobei fbpmed integrally witheron partlallyzengege] the retentlon

66 A
LOW PROFI LE SUREEBE%%JN?XBLEhlﬁfEc%ﬁf{'é/%%ﬂéaﬁNE%?& Resehely e PedRAle
A low profile enaderlyindc groudddndasdemyiy-(10) i ncl udes plug and

receptachg connectors . (1lzZabkély,hd RbrparinpiFihreliewith i Pigiwes7 pgit

16, 26 h | ydi
1£or i n% ergﬁgagelﬁgﬁ‘t be ngeew FH#hﬁﬁrFﬁ‘*fa‘?%e%féféfeg ﬁ%?éélgﬁn?'} or-. egf
termnals hioldimde mewbérsg §20r andns 8 48r80)cdnfiiguredactoc @il i ﬁnrt o
printed circui %I (}l&gﬁ&% Z}!}]e%zﬁ) o tTe]e%oﬁﬁe&% Sin 3 épaling a%&e&hbﬁ

U-shaped and pr er o respective hou5| ng
retention nmembewhed6) mst.mrxtma%@d conditien,crf (ipajgptef ucnhd iabe-

connect ok ghoUSi Rpalakls ASrcRNIBISin Fig. Qﬁﬂe"ﬁiig aldepedriche eohheetotrsy

(70) attahdt th t f Lh
eg (68) 15 e amitect 7o o S0EM Ao A PPETANTY ASERODy €n8 SAenEDq

circuit board. dPlthegomdntor (82 6 )grdpped dirssdsocihat the other end
opposite ends (18 Zgniljlgée&h'ifa% nconéﬂ'{o\ﬂ?uééﬂgéngéestﬁg) connectd(a:%r &P ¢hag

t he connectors (
terminals.  Furthermore, the normal forces exerted by the

25 free spring arms 94 and 96 and their respective radiused
- projections 98 and 100 act in the axial or end-to-end
 direction of the connectors (i.e. in a direction transverse

to the terminal contact forces) and, therefore, no
"additional unbalanced loads are placed on the terminals.

30 This becomes important in connector configurations where a
different amount of terminals are used on opposite sides of

the longitudinal centerline of .the connector, as shown in

Fig. 1 wherein five terminals are on one side, and six
terminals on the other side of the longitudinal centerline

35 of connectors 12 and 14.

Tt will be understood that the invention may be

embodied in other specific forms without departing from the

-10-
is Sheet Has Been Replaced
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1 SPECI FI CATI ON LOW PROFI LE

SURFACE MOUNTABLE ' ELECTRI CAL CONNECTOR ASSENBLY
Freld of the Invention This invention genega rgéates to
the art of el ectrical connectors and, particularly, o varlous

features of a 'Qgtviggckb&-e @édﬂﬁgﬁé‘?dcﬁ?fﬁ@i@fkgtfbgcﬁ:rﬂe‘i@oé A dne

assenbl y. roun M niat ure or
low profile e|eexampbescenﬁeembpélments.aneregeae:eﬁF@haquaﬁxcqnﬁidered

?Epl icati Ot“S V\&'ﬁflam foetspéc%s as 1Iila.$sb ﬁﬁé’l'lzzﬂvéoaﬁal fAbei Ii'dsl‘lﬂ'llw:@*ﬂsa?fd
e connectors as w 0SSj or ,J.nsfan tyne or. | ow
profile thea EVEBGI#P"C e‘?:?%rg 0P8 ki t&ﬁit a?] pH’ﬁt ltl(,swa
boards w ghin aneﬁaghtance where the space in which the connectors
and circuit boards are housed is of a prem um ~ This low profile of
the connectors may cause a variety of 15 probl ens. One
such problemin |ow profile surface nount connectors is that the
term nals of the connectors have relatively short mating |engths
whi ch makes them susceptible to inconplete or -partial mating.
There is 20 .relatively little amount of space or height available to
provide for a suitable contact beamlength-to provide for adequat e
beam defl ecti on. Furthernore, in board-to-board connect or
applications wherein no nechani cal connections are provi ded except
the frictional engagenent between 25 mating. termnals, the possibility
that the mniature or |ow profile connectors can be accidentally
unmat ed by mechani cal shock is significant. These consi derati ons have
necessitated incorporating either increased frictional engagenent
between the termnals (thereby increasing the 30 force required to

di sconnect the connectors) or providing interlocking portions between
the mating termnals or the e 2
connect or housings. Such interlocking portions not onIy provi de
positive retention between the mating connectors, but they al so can
provide tactile feedback or other sensory indication that the
connectors are fully mated. Oten, 5 however, such i-nterl ocking
portions between the mating term nals or the connector housings can
contribute to conplicated nolds or dies, and the positive retention
can result in excessive nmating and unmating forces which, in- _
turn, render the connector and/or the printed circuit board 10 assenbly
suscepti bl e to damage or breakage upon mating and’ . unmat i ng.

Still further, in surface nount connectors, "repeated mati ng and
unmating can conpronmise the integrity of the solder joints between
the surface nount terminals 15 and the circuit traces on the printed
circuit board. For this reason, sol derabl.e retentiron nenbers (or
"fitting nai | s™).-have been used to relieve. the stress at the sol der
joints and to provi de additional nechanical joint strength bet ween

t he connectors and the board so that torsional 20 stresses incurred
during mating and unmati ng are not transferred to the solder joints.
The strain relief provided by such solderable retention nenbers

i's _ particularly inportant in connector pairs where the mating
retention nmenbers or fitting nails in m niature or |low profile
connector assenbly of the character described abov HEEI
tive
| ow profile connector assenbly.
assenbl y that lends itself to mniatwjgation and a low profile 5
plug and a receptacle connector. each having a dielectric housi ng
termnals of the other connector. The housi ng of each connector has

and unmating forces are relatively high and/or where the 25 nunber of
circuits is relatively |ow However, the provi si on of adequate
surface nount connectors can be conplicated and theretore costly.

The present invention is directed to providing an 30 ﬁnts e[i{&fﬂeenReplaced
various features that conbine to facilitate the m

the mati ng connectors and to provide an efficient

3 Summary of the Invention An object, therefore, of
the invention is to provide a new and i nproved el ectrical connector
construction. In the exenpl ary enbodi nent of the invention,
t he | ow profile electrical connector assenbly includes a nmating
mounting a plurality of term nals which thenselves 10 i ncl ude cont act
portions for interengagenent with the contact portions of the
opp05|te ends mnth a nDunrlng face extendlng therebetmeen adapted for
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toward one another upon nmating of tThe connect or _hous;j ngs. The hol di ng
menbers i nclude engageabl e projecti ‘“‘“wm I“mm “Me configured to all ow
for limted relative novenent of (‘ housi gigs, yhegegin their
mat ed condition. 15 O hetr  dbj &ct8, Teatures and advant ages of

t he I NVenkd g4 1|1 be apparent fromthefollowlng det ai |l ed
descri ption tarkgk!%—wonnect lon_wi th the_accaonpanyin dr aw ngs 1y

5 Brief Descriptionlef AhdoWr REofdde electrical connpgtar, &

this invention M]oﬁh Sh&rketeéeyedd by: to be novel are set forth with
particularity in the appen o] t t h
its objects and 5 t he Bg\"antadlfesrfﬁﬁpgaﬁgie %B}?Q:Dg&sﬁé u %@?E gme%vz‘.’ﬂ&
ref erences mabinge ﬂdlellemtu'gcdesl'muqlmgm t 6k@&R6n canphncmpmtmgh téhe.
accompanying dr gii.pas v 4B ChebhkEalE’ LRSS LN WAL includdenidrtadi ke

elements in th 'gures-an s an
expl oded per speperbioneec/fen dnserengaggmeytaiithc é’]?ledc?@n‘é%ﬁﬁecﬂ%tsl‘%ﬂs

the electrical ¢gaNs8)Orof the aeésﬁbhalef éhe tiNees ekheirnVeshhestorp ahe
unmat ed. condi ti on

S a_ver |cal se K
general |y hoysing ¢f rach ?quftd:[ﬁ gaiung oPpoSite‘énas fﬁ ﬁﬂtz%'@: s
a verticab sectaciogh8ihgr facet (120, mo) 1éxtendring rehérelritveen Andadaptedind

4T e a hor i zont SO iiheh peynsifl € Fraukeas (22,30), of o prinetdT

3; circuitGirRmRMA | £2ﬁ' @é)spé?(he v@emlmles oflnFHé‘dﬁ-éHerﬂ‘P‘HhtW
member s; pertions (4%' 96$Ef%ﬂ %\ﬁ'ffaréwr&ﬂrﬁi:ﬁﬁfﬂ €e c i i ek Aded
gener al I y al ong FI ne ’é' ure 4; and FIGURE 7 is a
view simlar to(ﬂ'ﬁaﬁ%f °P| §HPe gard; but with the connectors slightly

moved rehgtive to each 25at 1eadteronen tbinetmat tepmilnadst i(d@) of at least

Peferring to tnERE B Mhe GpriieanEs (14 | HCIUiY ¥ Yenerally e
t he i nventi on i sonthcti qbrtian Irbeﬁned bﬁr@f iflirsy ctegi &éﬂ)cdmé@%o
assenbly, genergbly g83tdBat gd é?]e rédbedti v ndiFtidRs p%r&ll'éﬂa qsomeatome

general |y designated I S, mat eabl e wi,ith

connect or, geneitgkminal anddésf-ﬁﬂ%t%l?f'jl‘lg copfagh &&‘chﬁﬁgcﬁﬁﬁaiiﬁemaegl‘éh
di el ect ripg £hie0 Wsdrith ctd eper-ed oy dcsnogiaaatdml fhe verminhds q@O)siaf thels

18 with a rmuntl n face 20 S: gqéng he (%?%%Wecigga?gdr Ohav1§§ ngﬁj‘%al

surface nounti n§
Recept acl e connmﬂ)r(siuén rﬁixgﬂastca the homﬁmgcprqnglm.t@e ggﬁgraprplon

desi gnated 26, t <R % terminQiépOaj\ eaenggsgglwl dha 2 (Bt | eppbaite3Othe
erebet a

ext er_ldl ng ween an pte or SUI’ ace ITD nti I‘,]g tO a SLgface
15 32 of a prnrm@ana% rendt nayahlyssheld within the . hpusipg,

F: gures 3gand Sdﬁ?ﬁm[ \PUrt i6h Vot I‘l;hbeI first ﬁl&% is ﬁldﬂlb?ylnﬁOVabléZihae a

pl ug portion 36 I.C e.lnt e direction of phantom arrow

"A" (Fig. 1) ]1°H"t o(ssrf)rélfeﬁggcei’é’ n&i receptaclte connector 14. Pl ug

20 connect or 12 nmount s prelloadilng weahst ¢66an64}, befwaem|the free spring

desi gnated 40 (Flf, fé féﬁ ﬁfp&fcégiﬁoﬁnéﬁigéd1&0H€H8€5portlonaand the
a gehe

plurality of termn

y desi gnat ed
Figures 1 and 3 respestive momiEqhaR 3’&9{“‘?@6{% (g8) for REF&&é%l}PgdetPPke
contact poyti oNeke£LHP G5B | Ehdi des 25 of plug portion 36 and
nmount i ng portlons 46 for surf cti to.cirGuit 4
surface 22 of printed aﬁ'mﬁd bd’:ﬂ"ﬁ %e e%;r FergnEing ?" %} 16%]
connector 12 ar anountedgelteread:ly lershapzd, 28) aof easpomhwmommg
sl des of Pi1¢ “Pcﬂ.- | 3%31:&?1% C‘QHQGC{:BﬁnQBEéf”Qt&G jtHe rfé%'%%tl%

30 housing is un‘l |Iy no an I nsulative materital, such
plastic or the Iprintedd ehrcuitni Reazdar e eadhpeketeRtion ' mepbgE aemg

el ectricaddy congeéryPlyRifdidlped with a flrstTeléiynEdﬁta{%éd to the
receptacl e connector 14 are | ocat g og gﬁosme $| des O%@?Sﬁeg?t

38. Each terni na¥esective epd of qne,o S BoPPHBANEE FVF 2 F9H |on
to a o (rjesloma ptéd Ciforui guitfaee fEécuﬁementa?deQam pnentsidle of the
circuit board 34 4 urther i1ncludes a :

7 gener al |9r{pgﬁt§p%¥%%h€a%? ort ion defined by a first leg

that is joined to nmounting portion 50 and a free spring cont act
56 that includes a rounded contact portion 58 engage’&bﬂf‘é‘e
portion 44 of a respective plug 5 conne€lxd+ term nal 40,
Figure 3.. In essence, ' first leg 54 has a proxi mal en

fi xed agai nst awall 60 (Figs. 2 and 3). of receptacle connector

housi ng 26 and a distal end 54b novably retained along its edges by
tabs (not shomn) SO that first: Ieg 54 is flexibly novabl e 10 |nto a sl ot

1. . ~—a o - Al 2 1. - M o S L 1



and 34. More particularly, Frgure tlnbr menber,
general |y designated 66, that, as mmm“ﬂ“m 0 bel ow, is nounted
at each end of each' connector hou3|ng* hd 26. Mopa-Jart iggul arly,
each retention nenber 66 is generally L-shaped with a generally

planar | eg 68 that is 2. aﬂnatmhfpzroﬁa@@qwtitalt benﬁﬂbi:aﬁeaééefnﬁfy

respective und ri p d.citcu t board the L; 15
shaped confi gur&ﬁ sé/%q%f ’reld B ab’ﬂté ﬁ?’@g Plroaéaq’%r‘b SR o8y
on opposite si debarackeriizedde by mar2. shdiﬂeier (64)nsicle athe haseappetivef
edge portions 7 e et.el ga t i s
P R eohile o‘&%‘ipﬂ%%%m]g (]ggjl %%E;hgsgb}g Bg g é&gﬁalpﬁxﬁ’gogbg& 8t
descri bed520 th@ré?#&fﬁ@rlng contact eg (Sﬂéﬁerrlng nowto Figures 1, 4
and 5, one of the retention nmenbers 66 (Frg '5) is nmounted at each
end 18 of pl ug connect or. housin 6, .a as t each end 28 of
receptacl e connector housSng é% 1oy ré%é%? ﬁ&%ftr&ﬁ& ogonnegLor; agsepbly
edge portions 7as sétr ogthi dn rrellrhdams 156whereinnsadtiaifirst | hégr @ ecthet
wi t hi n passages LV r i.ng S

t hrough t he rLQ:reggﬂepi g #‘acaﬁsr}%‘% go%gé‘%'ﬁer%ﬁ?s E'}od}se{é{ﬁ?gﬁl
fix the retenti axtremmba@stmﬁi@mauémqu_% B8 afplane 3iJef1n¢d;tlem1:bﬁ
nmenbers gige SUr isgeRdnE Q! as by soldering, to sol der pads 78 on
the printed circuit boar s to bot h relieve the stress at the termnal
solder joints and to provi de additional retention of the surface
mount plug and I ecefdt.acthe CDowW qicl i e elleity icadpechnheetor’ assémbly

etenti on menbel® MAErRtTh PO b B HEE CoAREREFRELLd oY ablinent
opposi tel y faci means 784 8§) bedweenctheoretentdod mbmber and the housing
9 agai nst QRN Yydridrad1a ys PsLerea &b Cgaié‘epiﬁﬁeﬁdvéomprlslgg

connector hou3|ngs Slnce each retention nmenb 66 t anped, a

formed oftScondud iRRLTRPEr PRPOSikelYefaging ears (Ff)hengagsphle Jbithrad
to the groundi ngpadir GF tcdﬁréépmﬁimg respesitery pfacimy showldér®opsd) of

w ll be describ .bel ow. Conpl enent ary i nterengagi ng
hol di ng nenbers%%ﬁ h°u51nqb‘rowded near opposite ends of connector housi ngs
16 and 26 of plug connector 12 and receptacle connector 14, 10 -
respectively, for renovablgy re in he ?ﬁg¥¥¥£c" jl t ML 8Hnect
condition. Mbre partrculaf?y egrr?ﬁ& t I gures el cal 7&8 nector
conj unction wit [ r e g
[Resehly of &h@ém iIng charactigedcby| hyleégg memkers?,

is generady U S(rmmt)an@bwctnde%pposltea éndst (hsgzsﬂ WE Cthér evhfleetap

ol ug. connoctor PSueinas * (iR, 2) FHoe Y RERARRE" AR PORRBREPRRI et HnadtBa

88, is gematad cdndiitdmsd and |ncludes afirst leg 90 which is
interference fit within an internal cavity 92%near Tthe-end : of housi ng
26 of receptacle connector 14. Hol ding nenber 20 - 82 includes a

cantilevered free spring #-m She oW Pro%ilg electrigaisongecter agesmbly
ca% il erer ed fr :%fé SBgtngf@fﬂh 9Gn tBfaim 5 fwhaeeiar i Qiﬂmr rmmnrdﬂemtaabér?g
menber s crng war d one coupl i ng connegt or.s
and 14, (BF 83" Compe o0, B6P a1 cPRF NG9 e PAci FRazech SFaARd B
25 pr oj ect i ora Qihntamé\iem Hpringy arm adaptedoitei dgfilenkeand88removably

includes a radjygedeoPrhe
recept acl e conngll'ct ors fZ %d%ﬁ%n&é& %11-3@%&1 @(?liqnganﬂem?gfeﬁt}e&ls Bg
and 100 of hol digRINRGHRE: h@isinge gge in the mahed qopdiEicierri de each

other to the positions shown in 30 Figure 6. The hol di ng menbers t her eby

renovably retain the connectors in nmated condition. In addition,

t he hol di ng menbers are stanped and fornmed of sheeL-rm%%ﬂ—4ﬁﬂﬁaﬂﬁﬁ————
wher eby, during mating of connectors 12 and 14, the ' radru
projections may give a tactile or audible 35 i ndi cati onT “ e“Reh“”
connectors are mated. Furt hernore, since t

menbers are el ectrically conductive, they can, eithe

or : _ 10 with a respectrve
retention nenber be electrically comIet ed to the respective ground
circuit of the underlying printed circuit board. This is to say, plug
and receptacl e connectors 12 and-#4 can be grounded to one 5

anot her, and the grounding circuits of their respective circuit
boards coupl ed, through hol di ng menbers 82 and 88, respectively, by
extending first | egs 84.and 90 of hol ding menbers 82 and 88 t hrough
their respective housings 16 and 26 to contact the grounding circuit

on t he surface of 10 underlyrng crrcurt boards 24 and 34
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5 mating dielectric  housings t|ng a .
plurality of term nals (40, 42) WhICh Hﬂﬁiﬂ uﬂﬁﬂE portions for
tl

i nt erengagenment with the contact por ) ofgfbpss eggri nal s of

the other connector, the hou3|ng of each connect or haV|ng opposite .
ends (18,28) with 10 ag MOl Agwf gfsfiia épécwwaﬁld&ﬁé&abetammqnd
adapt ed for surface mounti ng

surface e,\.ésOf a Br nt,ed
circuit board (¢f,ekpim % W@W%I §aiﬁclhﬂ}|drﬁ‘%dﬁﬁml? r fisude
(46,50) for Suréﬁgagé&nn@caeeante qeegudbﬂnwnmah are cé#ﬁcﬁiédonothalow

gggr gf t1 ﬁe connERE ofl%m("%&)’l e‘??i]ﬁfd{]‘f?g ’a°‘tégﬁ%$ I Pf&'rz%gééhngétgk Loﬁfstlntgs

portion defined(by,26] i whénl gy ¢hd)mabedecondition. base portion to the
respective nounting portion (50) of the _ termnal and a free spring
contact |leg (56) engageable with 20 t he contact portion of one of the
termnals (40) of the ot her connector (12), the first leg (54) having
a proximal . end (54a) fixed to the housing proxinate the base portion
of the termnal and a distal end (54b) opposite the proxi mal end
nmovably held wthin the housing whereby a 25 central portion of the
first legis flexibly novable into a slot (62) of the housing;

prel oadi ng neans (56a, 64) between the free spring- " contact |leg (56) of
said U shaped contact portion and the respective connector housing
(26) for preloading the 30 contact portion; . and . a
stanped and forned retention nenber (66) nounted at each end (18, 28)
of each connector housing (16, 26) for securing the connector to its
respective printed circuit board, each retention nenber being 35
generally L-shaped wwth a first |eg attached to the respective end
of one of the housings and a second | eg (68) adapted for surface
securement to said one side of the printed circuit board.

13 2. The low profile electrical connector assenbly

as set forth in claim1l wherein said preloading neans is :
characterized by a shoul der (64) on the respective connect or housi ng
(26) engageable by a distal end (56a) of 5 the free spring contact |eg
(56). 3. The low profile electrical connector assenbly

as set forth in claiml wherein said first |leg of the retention
menber (66) is defined by two arns (70) which extend substantially
transverse to a plane defined by the 10 second | eg. 4,
The | ow profile electrical connector assenbly as set forth in claim3
further .characterized by abutnment means (74,80) between the retention.
menber and the housing extendi ng generally parallel to said plane and
conprising 15 a pair of oppositely facing ears (74) engageable with a
pair of correspondi ng oppositely facing shoul ders (80) on t he

housi ng. 5. The Ilow profile electrical —connector—
assenbl y of cIa|n11 further charactized by hol ding nmenbers 20 82, 88)
near the opposite ends (18,28) of the connector Sdfor
hol di ng the connectors (12,14) tn mated conditio ﬂ Lm

6. The low profile electrical connector assenbly

claim5 wherein said hol ding nenbers 25 (82,88) conprise netal sprlng
menbers each characterized by a cantilevered spring arm adapted to
defl ect and renovably |l ock to an oppositely directed spring nenber
when t he connector housings are in the mated condition.

14 7. The low profile electrical connector assenbly of
claim5 wherein said holding nenbers (82,88) include engageabl e
detents (98, 100) which are contoured to allow ~  for limted relative.
novenent of the connector housings 5 (16,26) when in the mated

condi tion. ABSTRACT LOW PRCOFI LE SURFACE MOUNTABLE
ELECTRCAL CONNECTOR ASSEMBLY _ A-low profile electrica
connector assenbly (10) " includes plug and receptacle connectors
(12,14) having 5 mating dielectric housings (16,26) each including
a plurality of term nals (40, 42) adapitgeg-for interengagenent

with the terminals of the other connector. The terminals i ncl ude
mounting portions (46,50) for surface connection to printed circuit
boards (24, 34). The termnals are 10 general ly U shaped and

prel oaded on a shoul der of the respective housing. A retention
menber (66) is nounted at each end (18,28) of each connector housing
(16,26) and is generally L-shaped with a first leg (70) attached to
t he respectlve end of one of the hou5|ngs and second | eg (68) 15
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