;e3edd J6Tn~Q | BMa, ~1 DOCKI NG STYLE | NTERVEDI ATE CONNECTOR Backgr ound of
the I nvention The present invention relates generally to docking-style
-connector assenblies that mount to circuit boards, and nDre articularly
to i nter nedP486%8dnnect or used as part ral | docki f§-1<¢$H0Q0186
connector assenbly for connecting a “@“ﬁk cabl e connector, such as
an input/output ("I/0"? connector t UI S on acircuit board along an
edge portion of the circuit board. Dockl*ﬁ@ styl e connector assenb |e|q p@@
used often in conputer applications for providing a connection between

circuit on a conputer circuit board and a Eerlgheral d§¥;ce such as a
printer, disk d=lve, cRQERING oS ERLE Simear to the circuits

or. the circuit board, conventional surface nmount connectors are used.
These surface nount connectors include an electrically insulative housing
' sthth & Dhyentdent er mi nal | oaded within the connector
housi ng. Solder talls are formed on the termnals, and extend out of the
connect or hOL@hélgpls@sér&atlrtwlwr@@a%egdgéﬁdrram?oaduab&ﬁlﬁgdgcgnéanged
or. the circuit board. The solder tails are soldered to the surface of the
circuit boanecbyr easdmnblive 2hatefouwtorot hersuldepodr@pi ngndenhod where

the surf ace nt. connector termnals extend through_hol es f rmed in the
circuit B%ﬁ?ﬂcut%ﬁ}¥eef?fﬁQﬁﬁﬁquyﬁgenﬁﬁﬁEFCBPrnﬁﬁﬁg'ﬁﬁ P8%ts84, 2Fhe t hrough

hol es 0no{ 882 PPPASHE fhPi 818,10 ddMetitbeUaksbRBL Y Eakecaﬁnéawa | g spage.on
the circuit board that could otherw se be used 25 for accommodati ng

ci rBuitry andwiomporsie ssorflesgersustiabe agpant iopnhéetopstark 8Ifat eabl e V\,i th
ot her connectors. The surface nount connec%ors ar usuallé ori ented

991 36995 PEFF EL8D/ T0 156 i RY F062 TGith ﬁé‘Ffié §83efEn BSrPPBﬁ%OBeu ng

of a strakghtatype-gnoagement that are oriented upwardly, or a right
angl e-type engagenent that is oriented parallel to the circuit board. Wen

t he nunber of Dbekimapadtsylis damuresased agsémbheesonnectsedsefees Lenmi ns t he

sane, the ﬁltch of the ternln%%§ nust %S decr eased accorginglﬁ. Sur f ace
sol der i n§OTRUFFB Rt 1SR TUSIF i 5P s BERVASPPEC &t FORBECHAQ™t RECESPRer tails of

th%ocpnn€928ﬁ1§£eoﬁféaEﬁEﬁLéEktéM%d%HEO%bﬁgdshﬁés ofbethBnePANEGEQE cBOUSI NQ.
In this type of structure, the right angle-type engagenent 10 portion of
t he surf avehnvana pnmmmﬁxxndnskma;nmennﬁmals ffhatrdetend pubviidenat he rear
side of the connector. These term nals _nust have galo ger Iength as

s

conparedCPBn?ﬁEl?%rﬁ?n%?% T TArged On e CRFGHE CsPABTBF ERBVEBRABERLY,
thereby caushng fbfifi ColbideddbrMiAlHeRY ATREEdeLEERLRENBLLEN Of the
solder tails 15 extending out of the front side of the connector.

Fur t her nopenetherentscbide hen soladeritcaillly anguérpovedhansdnd wheheagagenent

end of an_o sing cabl e, connector which potentially. cause dlfflculty
in éngagpnﬁggﬁétxaﬁ R B TS TERE ﬁ gerB%lPh hEa6PBRESARRECE or

may unexpggtedlby '§@?&év2Qai¥§”h€5"%d¥%é%€c@ﬁ%ﬁﬂetEQmﬁﬁﬁl§0|Q%B k&t kngnds.
addi tional Iy tRe coupling of cable connector to the surface nmount connector
may exer bputopfeshercothecsyt devwesthirands ¢hathsheyl tey balbopdemednsodurlng

enga enent and these _forces cause br.eakage, of t.he s Ider ortl
9ag ohductive pads a*rangealor é%e ﬂlrcu%% board. ?ge tal

are soldered to the surface c¢f the circuit board by either the
20 reflow or the solder dipping method where the surface mount

connector terminals extend through holes formed in the circuits

board. Where a through hole manner of mounting is used, the

through holes on the opposite side of the circuit boérd take up

valuable space on the circuit board that could otherwise be used
25 for accommodating circuitry and components.

These surface mount connectors are mateable with other

connectors. The surface mount connectors are usually oriented

AR
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25 Additionally, where through hole surface nount connectors are used, the
through holes formed in the circuit board prevent the use of a surface
- mount, or _any other style connector, on the opposite side of the circu

t
board. ThY®PB#PS type of arrangenent’ wastes space on the EFFUSIYOR¥ard and
accordingly, 30 is not good for use in docking type applications as wll be
found i n notebook and | aptop conputers. -2 WO 991 36995 PCT/ US99/ QLAY 200B

MAY 2002, i na- . .- . s
cont act ‘élQgcﬁégﬁ,f%%ﬁaﬁ]e%?%o%{ﬁ%zﬁg;@a'qﬁz lc!fe%u'%%;e‘raq_g%%t__t Jgtermna

to the circui board so as to

pr ot r udeng g et ac o vy f drite aiuErelly , Thirs aayighe acgdepkiypeed by
using an internediate 5 connector_ that engages the surface nount connector

and haseB@egfmpfendiat pot AeRIRE Bitdld@ls Hon thee de§ed Mgirrdet | YReThe

termnals_in these i ediat e £Q t 1, in order
to rraketg%n?%%#ewcf%q{% %rl% S\‘a s‘mc%f%%ta%%sds?rﬁ?jt aé%%rr%%%%e?gr?%g%f%% and al so
nmake copéRgins Othd heappatan ket ahhd e rmitrRile diuaice beodeetkasedw t h

the termnals of an opposing connector. Such connectors may be forned by
first bepaPrdingket ofunfags meldeawngdis fgegueantlshasesd amd SiFén i nserting

the terpinals into ,Ogaer{‘ci R | b dY & L,q1dRG T ekl QysiNg o ﬁra%iﬁgd

expensi e%p o Tormand ol such a connect or ousl ng pecause O

di fferesh gt esspoding hatddded el nrddtior iHbudieig. path between two ends
of the connector housing. The form ng of these openings is a conplex and

del i cate proEedurEs &iPs il e qure cddie ¢ Ihin @edeutivng sighdement

internmediate connectors. 20 Summary of the |nv i 0 e _pres i nvention
i grodi reBP8a 7?0 &n tiﬁ}l 7 edt at emocuonntneccotn({lrec%aovrlsnglgté’ecgr?-sg%rluc l%o%%ttaﬁat

over conegcbhe alorermntdnet At sadadfagess oEnnHelddf.or ohdde itexmigagner al
obj ect of the present invention to provide an internedi ate connector for

use in audbckavg-stidrosnienatdy as sImHareghd o dhenth@rming liseazrrengeddge of
a circuit %Q which the,int rtq;{sdi ate c nnecttgqr housi ncg’l .S f%(r}rFé;_d frlgm a
plurali Py ofesehdrat® Parts) - thar” Bl mHat e T ST 61 dpré&xX nol ded
connect @ RQUSENGSind ta I Sranidiedi i eate f diheHY exAmer Regntsi on to
provi de an i nproved docki ng-styl e connector assenbly for nounting on an -3

WD599| 36898NPUTNSIYY O 8 dyertsf sildsd rduithehsmmneater .assenbl y having a
\rN: t@]ﬂt E ﬁggl € guxgthlvcleo‘meozzpeo,z t'lhnet < sdloag q:h?eons%elc ¥ ttar}ﬁts 'asreveeragﬁocsaeldl y aligned
around the engagement end of an opposing cable connector which
potentially may cause diff:culty in engaging the cable connector
on the wire side, or the cable connector may unexpectedly impact
20 upon and cause damage to the solder tail ends. Additionally,
the coupling of a. cable connector to the surface mount connector
may exert forces on the soldered ends of the sclder tail
porticns during engagement, and these forces may cause breakage
of the socldered portion.
25 Additionally, where through hole surface mount connectors
are used, the through holes formed in the circuit board prevent
the use of a surface mount, or any other style connector, on the
opposite side of the circuit board. Thus, this type of
arrangement ‘wastes space on the circuit board and accordingly,
30 is not good for use in docking type applications as will be

found in notebook and laptop computers.



surface nmount connector, the internediate connector having a connector body
portion with an internal cavity that encloses a 5 plurality of termnals,
-each of the term nals having first and second contact portions di sposed at
opposi t e UYLy eof , the connector body having separate el’ﬁa'ﬂ&ﬁ%’f“ﬁ%t
term nal support portions that cooperatively formthe connector body
portion and which respectively support the termnal first and secongl MaAY 2002
contact 1 ~ %rclk"ng-'s 1eSEbhheéEBEhséseﬁbnEFIes0§e&9§r9r§5§£'E davention is
to provide a surtace unt connector assenply for “nounting to a circuit
board nearmamagdgerithereobe blréenoadethoa dsseobiynhparaplel rightheangl ed
body portion. that extends above the circuit board 15 and over the edge of
the ci r @RCHEaP21Gh & BEh{CaRGPEIUBBAYPBIE N 0A RAVEHET a0l thal ity of

t erm nal i irst .CO ct..p i : of.t.e o] ody
portion€§1 %ﬂ%ﬁiigﬁgﬁ g% sbfthéégg§é$H?EeB%igg%%? %a?ﬁg%ﬁﬁﬁgggvpfron1the
cirsuit degaiettiar térgagnaggeist Rhansaoppasengodnckcognstybe aodness ain t he 20
termnals further having second contact portjons supported at another end
of the BRBAISHENCoRCIBAPE SHATIPFREBEHSatRt RBecRRELF e hBEFRACT 1R bodie

of material

POT L1 o ABML00.30 19D RNy B BBl BINLLY cLUALLERUCRgoL e

t
needed fo ormn i nternmedi ate connector. anot her Sﬁject of the
present dryiesnd iion ordleko tpr makdecanthbtewlieHi ahe copnenads obrchse in
docki ng-type applications to provide_a connection between a surface nount
connect GUGFAGR EPUWS §OFRESEPE BBar 8l 8AdMakeoFpBERRE. cabl Bhe PRPRRIIT the .

. . : ‘ A
o - Zonautls B Ce s A eRaSoiol AeLGPh A Ext Baar AGERTHach: 140 cont ot

ends of dgsaernecingrechedy, @nehotohheccoptamnhyepdstopmbddbnor arstual row
| eaf connector portion that -4 _ WD 99| 36995 | PCT/ US99/00186 2 8 MAY 2002
suppor t PeRPING A 99F OF FierFRnédAt het CherEi 8AS1sedt ABAPRS R PR diRER

COMNEE!olod ST 5L RO 008 LG 0o 2008ey DEcOORERLRCE S e

connect or, her g conf cluding™ap ype

porti on HAad1rguppart 9 sa expeingrieki ty 6brseanddmevat 8GEhPAr tboRScdr t he
internmedi ate connector termnals in a position to engage an opposing
r et2pt adl®igyjee bagagee ofo e ohfeseBE ABUARFEdODRS Bhetrebetteoaienly n

order 1 Accquplian.t hese and, akhet, 80LaaLs ot DRoPLERENL 40 hayentd on. 1N
one princi paI aspect, "provides an I nternedadlate connector assen%?ygfor
engagi ngrse Adrnacry MIutheseNR@ehohgBeaE a complex and delicate
procedure and increases the cost of manufacturing such
intermediate connectors.

20 -
Summary of the Invention

The present nvention is directed to an intermediate
connector having a construction that overcomes the
aforementioned disadvantages.

25 Therefore, it 1s a general object of the present invention
to provide an intermediate connector for use in a docking-style
connector assembly and for mounting near the edge of a circuit
in which the intermediate connector housing is formed from a
plurality of separate parts, that eliminates the need for

30 complex molded connector housings.

It is another object of the present invention to provide an

improved docking-style connector assembly for mounting on an

-3~



an edge portion of a circuit board and for engaging a nulti-wire cable
connector at a location past the edge of the circuit board. The i

- intermedi at e connector includes a connector housing 15 that includes a dual
row | eaf MY portion that extends past the edge of t RETESP¥ANB6 hoar d
and supports a plurality of conductive termnal first contact portions in
position for mating with opposing termnals of the cable connector. The
connect ar. housi ng al.so .i_n¢l udes | ug- tor i

apart fRORtaAE BriCafed T BoAdy f FaPenpo LY, BOUNRT £ PR Bk £ 1 SRS oAl

connect ahtReeked thabnmtes W hAtr t he Seft D61 TP i rsthesitd gArINt ed on
the circuit board. This plug-style connector portion supports a plurality

of condgsirifecet aOMNtalcoraesR@rcoRRACINEOYTESHAL S FIFRTIT TN HBFNEtd ng with
opposi ng_25 term nal f the surfac n inci pal

aspect O resen nve he™"i nt erne ousing 1s

cogper alv@ay it wrd cermadnph el akbtl 6f €hEONESHOInAIY Sangi red efierdsS.arf@dich
el enents include the dual row | eaf connector portion and the plug-style
connect Gec¥BpEORItGEt PessdonspaiapPespdr 8t oPRPPFIEt ficRNI® rTRersk eddi%i ng

openi ngs._ so that each separate portjion y.b f1. t-he rmnnal first
and secgﬁamc?gﬁf)gc%oggr ?’iag’ﬁggf ) aﬁ?#ge?rgﬁtd%%fn%%@%ﬁ %%9/ 00186 2
8 MAY 202 tdigh@CihaRs cobpesath vl paf 8smt ite NESENd OfoW ISPl et 18 Al
connector housing. In another principal aspect of the present invention,

t he i nt eivisdi aespesrioeior shppSEAgtper teoNsNat efiesd ansharergndcontiRet

r toentionYrEenber, that takes the formof a bracket in the preferred

erbodi & Y."*PAE ‘ret enti on bracket assists in ali gning the separate portions

together andcaliS3Q RIEHENGLSERRORE tRE Hhesemt dEnwemisied tded Hennrd ate
connector that are used to guide the op£05|ng cabl e connector into
engagengntsusifeleet imeunt iconeegsdiratesevhhecfor . ARt ind efgrerdi AREWENnect or
may al sQ be fixed to the circuit _board by nounting screws .t hat extend

D ough BRETEs "R b AP SRE CPECEPE - boar doPEET Het | SRET TR A8 Wbt or . 11
this mannegiht -Ehe 194 tres MRFALcEORABEt BkEeRABY HSovESHRAcCtd el Y M on 15
opposi ng front and back (top and botton) surfaces of the circuit board, and

a Yair ¢nd mvernddicatesiasomiesher s1mayirebpardi vy wrgiageandiest ndf ace

mount CoNNRGLer £ PSR 108 ah i XG9O LD SLISUW RO e contact

portions supported at cone end of the body portion and positioned
past the edge of the circuit board and away from the circuit
board for engaging with an opposing docking-style connector, the

20 terminals further having second contact portions supported at
another end of the body portion above and directed at the
circuit board, the body portion having an open, internal cavity
that reduces the amount of material needed for forming the
intermediate connector.

25 Yet another object of the present invention is to provide
an intermediate connector for use in docking-type applications
to provide a connection between a surface mount connector
mounted to a circuit board and an opposing cable connector, the
intermediate connector having a connector body that houses a

30 plurality of conductive terminals disposed therein and extending
between two contact ends of the connector body, one of the

contact ends including a dual row leaf connector portion that

-4-



Because the Internedi ate connector nmay be directly fixed to 20 the circuit
board by these screws, forces devel oped during engagenent of a cable |

- connector to the internmediate connector are directly transnmitted to the
circuit b¥O¥36ME not to the surface nmount connector or thBCHEFYM0IE6, | s

t hereof which mght result in breaking the attachnent of the surface nount
connector 25 to the circuit board. In another principal aspect of th28 MAY 2002

tor 25 to the it ! pri ct. of ¢ hi!
Conneot BIPERR-t i bbb ol A R R L R0 V6 e nal s

in an ofheetnédPird Ocdmiectddt e finioRIaS 4 pglacikdingrd pencaaneskage 30 This
end is positioned above the circuit board and past an edge of the circuit
board sbBheheppresipmycdel ered@tnediadr a W et e tdenFeRtEct $068 as a

multi-wire,connector. The dual_ row.-6 99| 36995 P 0186 | eaf
connect 6?%“‘81%%0‘3 i?%uTehtr}Fﬁ’enaclosn%%ﬁteonrd %%i%lzoonnftgﬁal%y sﬁ%?’% %% Y2002 t he
edge of plieatitgUbt deesrl Jddresa-ransbalhsis Y eHes irdedmedasatrand advant ages
of the present 1nvention will becone apparent fromthe following 5 detailed

descri ptbPonectakereIMmirolg Hctd AIPSHTIPR He© ANGAGFaR SPPPSIMSNgs. Bri ef
Description of fhe Draw ng.ln the course of the foll %vvitrc\%adecscri Rti on of
the det aFFER-30 GesT p?l I CF el erence Wit Pe e o Thé attached

drawi ngsowhgrein like reference nunerals identify like parts and wherein:
FIG 1 is an exploded perspective view of a surface nount connector
assenbly utiInzeérden 99 cdegonnl idthddieamtansd aihemcdiestisat ¢ heopreseot
cqnstructed i__n accordance with the 15 %i n%ib‘pl es. of the prese t. i_nvention,

armd whi cHVFPFURE r a2 SCR PP T2 o i RF DR 9Fe A& FETESEE “Eonnect or

on a Ci keHhEcPORT flsS &b Py O di d¥h A g B tBEE Rfe GRARRCIHRMetb® ndaks a
cross-sectional view of the surf ace nobunt connector illustrated in FIG 1;
20 FI G a8 gdg9a popt pprarrliazwiofcuite rafdcnddinn eg@asdaoor mMulgstwared in

FIG 1; F 4 is erspectjve view of a pair of t inals ut~l~zed in the
surfacecﬁ%’gﬁt c‘&%ﬂ%%c orioid AES TR atﬂ?earféfﬂf i g’k’eoﬁd'&ﬁ%g‘j pai r of
term nabgardd Fike Dntsrmed] H55-SRald M MEMRs an doMRICRA abeseagnect or

of FIG 1 mated with an opposing surface nount
15 that includes a dual row leaf connector portion that extends

past the edge of the circuit board and supports a plurality of
conductive terminal f:irst ccntact portions in position for
mating with opposing terminals of the cable connector. The
connector housing also includes a plug-style connector portion

20 spaced apart from and oriented in a different directron from the
dual row leaf connector portion that mates with the surface
mount connector mounted on the circuit board. This plug-style
connector portion supports a plurality of conductive terminal
second contact portions in position for mating with opposing

25 terminals of the surface mount connector.

In another principal aspect of the present invention, the
intermediate connector housing is cooperatively formed by a
plurality of connector housing elements. Such elements include
the dual row leaf connector portion and the plug-style connector

30 portion. These separate portions include terminal-receiving
openings so that each separate portion may be affixed to the

terminal first and second contact portions from different

-5-



connector fixed to a circuit board; FIG 6 is a top plan view of the

I nternmedi ate connector of FIG 5; ' 30 FIG 7 is a perspective view of, a
- portion of a termnal contact portion of a termnal utilized in the
i nt er medi ¥P&%8MMRhect or of FIG 5; WD 991 36995 PCT/ US99/ BOTEE 086\ ny

2002 FIG a is a longitudinal cross-sectional view of an exterior, cable
connector used in the connector assenbly of FIG 1 that is intended 28 M& 2002

connected _to the projecting partio i nter i on r, of FIG
5 5 Flérﬁcf'%o%s pe?%%%sctél‘%lengjlvrl{ae%%ftqae re%éil %éjr, gggr"?‘%%ﬁ?‘y E@?‘Erégg) that is
used W tbnhbecbntgsuEdhat e connector of FIG 5, FIG 10 is the sanme view as
FIG 9, but with. the retention 10 '1 S nenber conpletely fornmed; FIG 11

i s a sectionih pewrel PHOGQaAEntdHedreddethel PFRPEeNtoinvgrEacal ohfel i nes

11-11 thereof: .FIG 12 i a Cr,0Ss-. i | _view.t lLong.lines 12-12 of
FIG 1)*Thrdigdihe § Iﬁrﬁ?s?tn%r 5t sllo?s%c?g%gloﬁasi (rgrgf %flé;?er%ﬁggiggfaé ggnﬁectors

moynt edr 8P APPOS| heémséestft a HidL WHe T ofFECoridkes anbehkom pl an vi ew
of the internmedi ate connector of FIG 5; FIG 14 is a front end view of the

i nt er negrafercednevedingnt G TR 1HUIENLEDN Hrackesr asad stisewhof ligaing

1! TPCL o Eontect 1 01oR0 2 b Gt L 15 Lo s0Ect Ve

i nt er meghat 8, £QANELAST o Pftiid Gnihormédilidehe dnglelicBa! $heemavedukey ebarity.
Det ai | ed Descxi ption of the Preferred Enbodinents FIG 1 is a perspective

vi ew of gaider theeopposing ovatpior qronnssndyl \intgessoabepenndivéghetdhat 1, that
provide. a connggtion bet ween circuits disposed on a circuit board 2 and a
S

&Fi es HPEGFTPES RNEI DT % cable 3 and terninated to a wire connector,
such as the thO shybeme@iect @nrfedddtisidatado PR iFAKREVRDI REel BLergedi ate

connector 6, constructed in accordance with the -8
board by mounting screws that extend through holes in both the
circult board and the intermediate connector. In this manner,
the surface mount connectors may be respectively mounted on
15 opposing front and back (top and bottom) surfaces of the circuit

board, and a pair of intermediate connectors may respectively
engage these surface mount connectors and also be fixed to the
circuit board.

Because the i1ntermediate connector may be directly fixed to

20 the circuit board by these screws, forces developed during
engagement of a cable connector to the intermediate connector
are directly transmitzed to the circuit board and not to the
surface mount connector or the solder tails thereof which might
result in breaking the attachment of the surface mount connector

25 to the circuit board.

In another principal aspect of the present invention, the
intermediate connector includes a dual row leaf connector end
that enclose and supports a plurality of conductive terminals in
an orientation to mate with an opposing, docking-type connector.

30 This end is positioned above the circuit board and past an edge
of the circuit board so that it may be mated with a docking-

style connector, such as a multi-wire connector. The dual row

-6-



WD 99/ 36995 PCT/ US99/ 00186 Z 8 MAY 2002 principles of the present invention
is used to connect the surface nount connector 5 to the cable connector 4.
- Two manners_ of nounting the surface connector assenbly 1 to a printed
circuit b8 ¥F%Hnd engaging a cabl e connector 4 5 connect"&r.d'"'[3939’6‘14é‘S end of
a wre cable 3 to the surf ace connector assenbly 1 are illustrated. In one
manner, such as that shown in the lower right of FIG 1, a single su[af ce

§ Wav 20m

t t S i t h i £ CL i
ot wi (LS ST o SR A A Bothan e g FFet T e e

shown i nHhedppest fd Qfrdoi® bbariwo surface nount connectors 5 are
attached to opposing surfaces of the circuit board 2, and two internediate
connectors 6 Bresamanst atheretd] eEfEh [RREUFRSY 2Re ISATHAINS 65 it eabl e

wi th an opposi.ng cabl e connectaor 4 and £ S i - A nector in
the 15 e‘?%%sﬁ%%tm’s%v\%oq Ny lg(ridchP ronep?géllgld%ng %%?rﬁlt&g% conncg'{:%l@on to the
cabie coEactiig 4dedUriPieim, StrkendoaKEo8] eRGNESH Ofith hetie | Scdamgairgd epst
the edge 70 of the circuit board 2. The surface nount connector assenbly 1
i ncl udesfxdverngg f ace nmount connector 5 nounted to a surface of the printed
circuit 20 board 2 and an engagi ng, internedi ate connector 6 that engages
with the upper portion of the surface connector 5. As shown best in FIGS 2

& 3, thepsiuf avdsdmipti GORFeEher pPaw@dfighe Seen to include a connector
housing 7 forned froman el ectrical li Insulative material and a plurality
of conductiveiRFheradurdes of that Lok towbiat @eSFRiPHECR ohhdetDrdatcisiafy 7 at

a edeterm ned pitch B The connecior housin iS.S nerally
regé angucfeasfc‘tJfPa”tl%y ﬁer‘Fcﬁrl?djgeawﬁ ?rESf m%ﬁ?%jt %O %g%r%%g]% :c?lﬁg'gqugésopeni ng
to the uppere syrfaee ﬁéféﬂ‘é@xcﬁ%ﬁﬂ&@k@ﬂ.s@&éh@gf% BOk@Spd©r § ima awvHeeapt acl e
connector. 30 The termnals 8 are nounted in the connector housing 2

| ongi t udi nal 151G n Ta it exfetesindioded prrenePtiwe hviespettd \EUEERRACIOWT ti ons
10 of he Lertinal 5 Juibu) X 99898509 §26Perfea oNRANAR0%: RENE9/ 00186
intermediate connector constructed in accordance with the
15 principles of the present invention, and which illustrates the
manner of mounting of the intermediate connector on a circuit
board for providing an I/0 type of connection;
FIG. 2 is a cross-sectional view of the surface mount
connector illustrated in FIG. 1;
20 FIG. 3 is a top plan view of the surface mount eonnector
illustrated in FIG. 1;
FIG. 4 is a perspective view of a pair of terminals
utilized in the surface mount connector of FIGS. 1 and 2
arranged in an opposing pair of terminals;
25 FIG. 5 is a cross-sectional view of an intermediate
connector of FIG. 1 mated with an opposing surface mount
connector fixed to a circuit board;
FIG. 6 1s a top plan view of the intermediate connector of
FIG. 5;
30 FIG. 7 is a perspective view of a portion of a terminal
contact portion of a terminal utilized in the intermediate

connector of FIG. 5;



ot her on opposite sides of the slots 9. (FIG 2.) The termnals 8 are .
arranged in two rows having aligned termnals, as shown In FIG 4. Tmn!sets
-of termnals 8 are shown in FIGS. 2 and 3 as nounted in two distinct rows
64a, 65a AU 65b in 5 each slot 9. It can be seen thatPGHESPEPIE h 8
each have solder tail portions 11 that project along the bottom surfegrchg1 8“002
the connector housing 7 in a manner such that they lie substantially flush

w th the conned ol MUY NGRRALLATHAYT LaE8s-SBec3ahdel vhaul oBOLh! ons 11 of
the two rows of termnals §1 arranged 1n one slot 9 project out from one
si de of é&he=0nneciat] ehavninegronwhiibedt he shedepnhakckoportsenblilobf FIte

rows of termnals 8 of the other slot 9 groject out fromthe other and

opposi t el sFRRE dfS tifE eGP ELoPeNERBPAGE? FR FRPSPFEISELSASHPRT AR <bi der
tails 1 f, g nal e 15 ntact portions 10a of which |ine
the fi r?%f‘%%ﬁe%gg%gacgggﬁ%ﬁfggl gt%spgg'egfend to one side (the right side
as seen in FI3G.2)9 dfs tsheerepeectioe hadsi af Z, rebeliaetrhepastdetlyails 11b

of the termnals 8b in which the contact pieces 10b thereof |ine_the other
of the thRreshadeifentissiises YBTtExtBRIIPESEMBAALEL REPIERECBPPRESTEE- sP de
(shown as th ft, si.de .hn E; ot .t cogne r sAeusi Lhg now
to FIG 4, ae%iac’le'r loofS l%pﬁgs%ega%“gr X’I%%% ésogggheg(’:o%%gcrg?%tgrgezﬁ%ﬁé?érgt ed
in the pashbédrednidyededke fokmede rows in each of the slots 9. Each such
term nal can be seen to 25 include a term_nal body portion 12, a pair_of
contact porti®is Bda is13h SeghdcRALa¥ISY SFeHh§OF8£FnF&PP PEMPEENC11F1¢ n
order to,all I i ks _ ocated in the manner set forth
abg\S/e, tﬁcg’ s%%ycdéer{r]%tl}ﬂggqffte%f l?h%%régsgg?FVe termnals 8 has ,
approxi mat el yrr@al fLoMid la efroskakeat ianadr veepondkeg appasi 0gndd tLer D2 nal
body portion 12, such that the solder tails 11 of one row of termnals 8 in
one sl otoD BlG end SRroyh: kbecBRHBEELBE RBYSLAFGS7OLhat PaAdePhieat h t he
term nal . r1i 0 f e - 9 5 _PCT/,US99/-0Q1 . VAY
2002 resblgtg |r{l/eg&tgedrerri%na §%§°E)L% {nﬁéggfeﬁernr gé/ggggggr %ﬁgﬁsgéi gpgggéu?h t he
sanme sl obo&rd;This passing is facilitated by way of a recess, or cavity, 62
formed in the rightnost term nal body portion 12. As a result, it can be
seéh that thefFBit P dfS ch®oStep| @8éant ¥iPY 9f rieopBLRAMPILREE 6PRBABTPTt ch
P of theOEeHr&n s 8 i.e., 1/-P. The contact portions 10 of the termnals
8 are forned 1h @ characteristic configuration and they each include two
di vi ded cont agtc par4 iiens Hantlehdt hakwpbef ehabliyitexmedd apar abhakctor 10
each other. One of the divided contact portions 10a is |onger than the
ot her of °fheIl€wo idi vi ded contact portions 10b, so that arc-shaped contact
portions 13a, b that_ ar royide e dist : t tive
di vi ded cont a%%é'po‘rslgialosnga %&%,r %B% Qalrlgba}b?gﬁgg %?‘l(%ﬁgq%%é%};gng:gflhg?ggf st
di pecti opief $heargbntact 15 por~~on 10, i.e, vertically. As-seen in FIG 2,
t hese contact portions 13a, 13b protrude slightly into the connector
housi ng engag@ﬁ%ntl%llcﬁ $ penspecidyenbliieng ofhéheutradd nddusecesfanect or
assenbl y - t gg_ge tion Qf ~ i_nt iLreyit b he-surface
20 mount C%%ﬁ%(g%t%r?p |s#%tslt°%n€%’r?1§e3%t gkfehé'%g&%ngggao -%ﬁ’ég’a%;cgnﬁi gfboard
2, near BDG.eslgerixi tdhen t&tnimalllze remoseidt fheakcdaziasy .shown near side of
FIG 1. The solder tail portions 11 of the connector 5 project outwardly
fromthe connector housing 7 along the sides of the connector housing 7 (or
i ! 2044 ewing FIG 1). The
] o ar e o Jo o] onduct i ve pads (not
shown) for medrom. thelisw faemicttive &iietuicf Roatdface Tiangolcdaxetabl
portions 11 and the conductive pads are then surface sol dered by any
desi r abl 8SRBRALY . FergH &l ngdicaciecastpy /r SHBGWRFOYEISEed FeNTeRtéPler to

fix the or . i t._baqar .Th i f +the l.der _tail
porti onsgggwlggﬁoéllel?%%ﬁé cr?fisﬁ%%ﬁ F&%ch'fl%tuﬁg ?ggr#d(r:l}aﬁl %ggn?acst%%ggt P6ns 10, -
and t her ehyegeétichssed in a cable 3 and terminated to a wire connector,

30 such as the I/C style connector 4 illustrated. An intervening

intermediate connector 6, constructed in accordance with the



-11 WD 991 36995 PCTNS99/ 00 86 2 8 MAY 2002 the area occupied by the ;
connector 5 and its solder tail portions 11. Thus, a high density |
-connection my be achieved ' with the circuit board 2 while u5|n% a reduced
amount of %¥§ 3%’%6 %hereon. 5 The surface mount connector 5 isf 186
construction which basically includes the connector housing 7 and thzaB MAY 2002
plurality of conductive termnals 8. The solder tails 11 are also forned

2 si Ml epeaderd s GEntialHekAR: Babeatisads souLuar dbycahagg: ! bgebot tom

surface connector housing 7 ~0 exterior of the connector housing 7.
Thi s st rawntfgee picerentconnketsal detot ahke pableonsnfiégctoontbei ng excessively

| onger, and facilitates the manufacturing of the solder tail portions 11 of
t he ternlnaIéT%P MaRneE sy 0o MRS 1ng ﬁEFnFHFHaFﬁeCQFFQHBEHEﬁFSﬁW?%ﬁ bft? he

sol der t2iLs, Jd.d Gorpespandance whkhoaqdd; bedeeniinedagilel; Py and

enabl e t ace s er=ng of "the soldér-ta portions 11 to the circuit
boasd 2 &wmaectmdm:lo soledenidng fr ef wawenetbod. 3RebuthengunbaceocEhiecdori t
can be seen that the |nterned|ate connector 6 ~s provi ded as gart of the

over al | %S%rmerade arﬁ?uﬁt lyssepbegd -1 IR arlaewafla%rowaa af FRekr 98 ™hg
connectign V&?&iﬁ Wr (3CeIADURL goggﬁ%ﬁersé 20de mseﬂetﬁéﬂﬁé&t&@bée
at encl ose

connector t a plurality’of ter nat ed wres, such as 1s th

case W tie impuitdealitqoutt he' lch@thist pbardoenentiohencdhwslindveipedase ewith
connector 6 includes a 25 connector body portlon 16 that provides an
|nter|orap%&*ﬁ#%le§%§ﬂ¢Qﬂat@oﬁ@ﬁéﬁFﬁ@rtérnlHEIE ¢70ER&F BREBAA b¥ween two

di { fer enl, SR0a0eMRNl oKL QU3c14) 330104t el ghK, PELOLL nLl COOARELOLS Lo

provi de The necessary connéction ween t e surface nount connec

t he cabl® soaneiarhedThe cppepedher shedwucper bfodhd0cibcluistcbogedat | vahy
formed by a series of distinct parts 14, 15, 65 and 66 that reduce its cost
and si mpF¥e yrRtarnediahs ;Fonnfftor\msg9F369195eﬁc¢)19’5997>0015669 8 MAY 2002

The first, xﬁ@ﬁﬁeé{’aéeﬂ(éo‘&%%t%rd%a rQ\‘é’t%%ﬁE.eCQQQ f?r {!ﬁHé?,Hg %?bi@at

supports thereon e termnals partlcu cont act
por ti onscdinédwesecs .anthese o jasst &ﬂghachngmétbonse&SOmnhh engage and nate
W th opposing contact.
15 embodiments shown in order to provide a point of connection to
the cable connector 4, or other-style docking connector, that is
located past the edge 70 of the circuit board 2.

The surface mount connector assembly 1 includes the surface

mount connector 5 mounted to a surface of the printed circuit
20 board 2 and an engaging, intermediate connector 6 that engages
with the upper partion of the surface connector 5.

As shown best in FIGS. 2 & 3, the surface mount connector S
can be seen to include a connector housing 7 formed from an
electrically insulative material and a plurality of conductive

25 terminals 8 that are mounted in the connector housing 7 at a
predetermined pitch P. The connector housing 7 is shown as
generally rectangular that may include a pair of slots 9 formed
therein and opening to the upper surface of the connector
housing 7 so as to form a receptacle connector.

30 The terminals 8 are mounted in the connector housing 2

longitudinally in a predetermined pitch P with respective

contact portions 10 of the terminals mutually opposing each

-S-



5 portions 35 of the cable connector 4, shown in FIGS. 1 and 8. The first
connector housing 15 supports the termnals ' _7 and their first cont ac{t

- portions generally parallel to the surface of the circuit board 2 and in an
orientati 8YP P9 s past the edge 70 of the circuit board FCTYRQNEF row

| eaf connector 1~ portion 15 further supports and arranges the termnals 17
intw distinct sets of terninals (shown in FIG 5 as top and bott o &A% (02
wherein each _set has two o sing.rows of tergmna 7., At e ot her
engagemsﬁf:g@ﬁdof}f OPﬂgs’rﬁ?egﬂgﬁfa‘?E &%nsg]c?%sr ’ aJF:IeGg'oﬁ?d )enggg%rrem part,
or housi perddnals Brovédegradbés 19 SRS NS QUSH il B i e ceuRoRals , the
termnals 17 in the connector 6, and particularly supports opposing ends

t her eof amdshhwnsapoR#Gecoht actwposet et 18 nmigralsf .8 HRe Sdovimans FIBSar e
bent as gho o_as_to effect the beneFits expecied from.a right-angle
connect o?. a\‘,f\'ﬁei@ffoﬂauﬁﬁaégjeﬂewop IR AR astg4eas' atr%“{uggg’r’ gb’gt #8n of
thessurf agennBuBt §0NNEEt @&n Sp@NfeéRUshd Mo Hdase iRl ls & Rlckg Haet | ons 60
(FIG 13) that are positioned within an interior cavity 61 thereof that is
di mensi oredder tabitpprtadhy rkcehae npihedest iFlongritectiot tdeousiuwgazeobit he
surface rrﬁunt connector 5 therewthin. The two .25 Iu% orIELi.ons 60 support
the ternFASI 8BRGRECE oRPRET Pof t D IR -t Sk Tof l%é’l §%f cont act

portionssl8sthat i 8NURAILILER {¥Oh' OME SdnieddSr HoulHAHotRYM isRRkgatd Of the
surface nount connector 5. The second contact portions 18 are provi ded at

ends of the~t Ehei aalden7tanl pxrehons Bufdf dilenttwit stoawsc et ¢e3Miprdpebt

i the fi t t i 14 dit ity 61, T d t act
poRDi ons TEBPEfett “ahEnGLEne. phER) £0% (THn< K0T SRE SiFe o TRt i ne an
overal | phbHgeeBErohotbeng Nt Gh{Edi @he sdRier WR D9IRAA9%ROINSSY Q91865458

MAY 2002 connector 6 that engages opposing contact portions 10 of the

surface mbunerwvonaést drof ertne natkse8 stoanyaurojedtheutedemmdihes cdhefr t he

surface rmgn%gconnector . _The ty 61 is further_ dinensioned so that the
r

t .
Dot { oo 558T PREGSIES. SHITHRT | TRS. RS Eh AT Tody e aton 16 i T

subst ant i-ah by, 8R4hiphecgéreyibeboar th @ A6 ShOWhd Nt dfdia1s ard 12e The
termnals '7 of the internedi ate connector 6 are nounted with the sane

ar Ai&ngenenptitprtchoPtasns he0gontf aehiporiimnstid ffrdthefswifeacaronount
connector term na

| s ? an? Iikevvige formtwo se} of termnals
cor r espofiBPRGEPEFhETPTD 7 DURXBERE ef B PRF S n 17(iHEis‘ rtl\ﬂglte effén®SPot s 9
of the sunfage mMpynLrCERBESLRResr o Nl NY, Bt & dN@dterinedi ate
connector 6 includes end bl ocks 20 provided at the opposite ends thereof as

15 showyllpnoEl G8e teamunglangbprovwidicia meansofuachmigdeasy 1tle thereof
i nter rredilate ﬁgnnec ors%? to the circuit board 2. These end. bl ocks 20 each
h

i ncl ude, *a8%shoRnCT8EF eRF hbPBst¥2e PRIFHEEheF 1 HT ARyIFTHFE & P %cai

di pgcti 0BchERCANANEpBLackeN3sca CORBREINE Otk Ofe i Yo i%fe LBARTACES b2 the
front of the connec?or 20 housing 16. These guide pins are positioned on

opposi t etdedeonoecthe bonaeuyo?. housing i 6 and are provided for guiding the

t of _the. i t 4_int nt with t
o modi at o AORREEBORS, CTnETGai fo i TR 22 AP THA e TR0 FReFI s

5, 6, andohdedtbeuBdasBaiiiddrrated in the position they take of two
rows in each of the slots 5. Each such terminal can be seen to
25 include a terminal body portion 12, a pair of contact portions
13a, 13b, and an associated solder tail portion 1l1. In order to
allow the solder tails 11 to be located in the manner set forth
above, the solder tails 11 of the respective terminals 8 has
approximatéely half width of that of a corresponding opposing
30 terminal body portion 12, such that the solder tails 11 of one
row of terminals 8 in one slot 9 extend out of the connector

housing 7, but underneath the terminal body portion 12 of the

-10-~



25 integrally connected to the distal plug end 26 of the shaft 24 by V\’{ay of
a thin neck portion 25. The plug ends 26 may differ in size, with one Plug
- end 26b bging |arger than the other plug end 26a to provide a pol arizing
feature tgv%%éﬁﬁ?% proper orientation of the cable connect ofcﬁ"‘@?%’??‘%e
i nternedi ate 30 connector 6 and the plug ends may differ in their axi aé
extent, with one being |longer than the other. -14 WO 99/ 36995 78 MAY 2002
PGTNS99/.00 - The .i.n jate nQec [ S, T4 t:he
circuit eog;D%% %V%ylgéﬁr@t%%éﬁgggiolggy:ﬁtéﬁg?%tﬁg‘guggeé%%%él%sn C101T t s%Qisulr ace
mount caHeGlage Blict or,derrhie paspirgeisheasilitarced puniaycwmect or
assenbly 1. One manner of fixing these interped' _ate 5 connectors 6 to the
sur f ace HRSGAS .c FNEAVGLY /5 6andoEMBAciRcEl® BHSREMPSL SIRFM I I8 ddl e of
FIG 1. The.interedi t ot re.e e i t : r di ng
surface pr?orﬁzn O%cg'r% riectA%% g %@%ﬁg ' rr%?mg?ﬁsg% hE?%gt grtl#e %%Y@%ﬁ?ﬁ? 31%
housi Ngssdl dafr tdad 1eonecisoihe5halé thaei vedthet pitch e 4 rate engagermyy 10
portion 14 of the intermedi ate connector housing 16. In this manner, the
sol deri iy poret-i.oksFof the solder tail portions 11 are also enclosed by the
cavity 61 of e first.e t s ROLEI 1 t t face
nount connect%l% nylﬁgt?aﬁé: %q%%ggﬁﬁelgnég ?ﬁ?eéﬁrﬁﬁgg%%régearlé;g%%a ?ﬁlg)a of
t he sol dgfaradite iBHi® [d@ifsglkadtiencaner eHePyestie DrNedd aiwd @isiidgdl6 to
avoi d exposing themto the exterior environnment. This engagenment cf the
i nt er nedicatteComeadtiomss 10ausddbt hB2scpvREcERRl vcexpRnd iR W@ lofta he
termnals 17 tQ respegtiv .en . e LN ntact, por.~i of ~he
St ace SRUNC 6 ot o LoEniaaracd. cOpERSEBaEr R 8 3 AR i on
13a of tdieart WheC GHRGE qIOrdheORwoldaviddl poAvadedo®rtidies Cul ado pileae 10
of the surface nount connector 5 wi pes the surface of the internediate
connect reoiianad FHnbastt P@réﬂ@nﬁhgﬁébylﬁb EBAbVRYSIRFPNE1EAA Athdha ypes of
surface gontam nants. j_t > of .t he n rtions |0 dt pitch
of the s%lc%n%’ ce(g%?saccff pofét ?gﬁggfgggea%‘g\n?%%gt %%%?‘?%fﬁ%%%lles slo derlrbt% ai |
portionsadsl 0fidrel HIGMEenURhgt 00aLARDI dDres0idhadf tiee iduriiactl Dbet ween
adj acent contact portions 10, 18 is relatively wide. Therefore, this
t ek nal PETURT % dv-i dr et 3d3¥i- bi PPt §28R 3ROFIF ng? 3R/ CEMEAXY i nal s
Lt e Spanaalal o The S0t aIsdlal g, cannect ohse SchbaloANe- Sa0aged Mg h the

(@]
sur f ace Munt- tonnéct or may “be "dirre i Xé the Citcuit -
engagement slots 9.

In assembling the surface mount connector assembly 1, to

the edge portion of cChe printed circuit board 2, the surface

20 mount connector 5 is f£irst mounted to the surface cf-the circuit
board 2, near an.edge portion 70 of the circuit board 2 as shown
near side of FIG. 1. The solder tail portions 11 of the
connector 5 project outwardly from the connector housing 7 along
the sides of the connector housing 7 (or what may be considered

25 as forward and rearward when viewing FIG. 1). The solder tail
portions 11 are aligned in opposition to conductive pads (not
shown) formed on the surface of the circuit board 2. . The solder
tail portions 11 and the conductive pads are then surface
soldered by any desirable manner of soldering, such as by reflow

o) soldering, in order to fix the connector 5 to the circuit board

2. The pitch of the solder tail portions 11 is one-half of the

pitch P of the terminal contact portions 10, and thereby reduces

-11-



WO 991 36995 PCT/ 13599/ 001~~ * MAY 2002 board 2 by way of screws 28 passjng

t hrough the screw hole 21 of the end bl ocks 20 forned at the opposite ends
- of the connector housing 16 and an opening 27 formed in the printed ciftcuit
board 2. BPWF¥Stiy fixing the internediate connector 6 tSC'EﬂJé"?{“(HP?cuit
board 2, any exterior forces that are applied to the internedi ate con?'n ﬂvr
6 as a result of engaging the cable connector 4 therewith, are direct @ AY 2002

Lranst eried (@At BRCELEH! by PORL degnilddOls NEANG; 44 ABTRLS etk 40 the surface

connect or S.Egﬁis stPuctur avoi ds |rnp05|n§§¥orces on the sdldering ends
of 10 t hersabeer 1tai | Thast i ansidd ddéndirey sushmee: tonmect dse Sachlierexhbl e
connector 4 may be nounted without being interfered by the edge 70 of the
circuit “&&r §h2 SAFCEAL BEeAFRt At ¥hiiR YHRAI3 KV HATAY . ClUFRR I gagi ng
t he cab%gF&%ggector 4 to the intermedi ate 15 connector 6) the force applied
to the intérnmedi ate connector 6 fromthe connector 4 can be directly
transferred trheosersade abuhbecomnmestdr Warsl If asimysle fayidt mbmbienn so t hat
the force applied is_not applied to the surface nount connector 5 in order
to prot e&lcghéa%r:aééb'ngnsgw@%n%h%fcqrrreefs‘i%ém%mg poratdridh®~ 11. By

engagi n i;nt.er I e - i th t nect-or o that
t he cong}algr}gééfq igﬁg?ghgfg?ﬂg t‘f:%aér)rﬁn%rg% S é11‘7 2&%?}%5% a%o%]elglt oalrr:E are

i nt er engaged feirinedeaahaokshaplé Nnesdt exficod il dhetat i dhgy, dxbwerpinduct i ve
pads (not shown) of the circuit board 2 are placed wi ~hin the dual row | eaf
engage MMt wasddyr BilORI1 508 PP RECT NS iARR Rl EMMRIARACE T PYing 7

el.ot 1 GaIY £0NdYCLE B0 ONYEE L 0o shomn (4 F G de. qall f gannect or

4 i's consStructed to interengage wt I nt ernmedi at’'e conne r ow

| eaf engagerenltepothidnpdbtidhe TRbf ¥ort WeRed cExdled dickalde sl shaid caect or
housing 32 |oaded with a plurality of termnals 33. The connector housing
32 is coReiddtByes BeaMaBR{RFENAENE vierthR smlder Wikl rPppansand 1fwer

si des thgreql,[e GORNECtor & 16, .o R 99130995 PCT/LSI0] Q010 7. & NAY 2002

housi ng inCcl udes "an "engagenent po or e reof that
proj ect picdiwardinef soddebecati 8l 1ToMercadredhende@icd wihthla 31 is fitted on

t he periphery of the engaging portion 30 and projec~s exterior thereof.
15 predetermined pitch P, and enable the surface soldering of the
solder tail portions 11 to the circuit board 2 by a normal
soldering reflow method.
Returning now to FIG. 1, it can be seen that the
intermediate connector 6 1s provided as part of the overall
20 surface mount assembly 1 in order to provide an intervening
connection between the surface mount connector 5 and a
counterpart cable connector that encloses a plurality of
terminated wires, such as is the case with input/output ("I/0")
style connectors. This intermediate connector 6 includes a
25 connector body portion 16 that provides an interior path for a
set of conductive terminals 17 that extend between two different
engagement portions 14, 15 to thereby permit the connector 6 to
provide the necessary connection between the surface mount
connector 5 and the cable connector. The connector body portion
30 16 is cooperatively formed by a series of distinct parts 14, 15,

65 and 66 that reduce its cost and simplify its assembly.

-12-



5 The termnals 33 of the cable connector 4 are |oaded in a parall el

arrangenen~ in the connector housing 32 with the sanme pitch as the pitéh P,
"that of the termnals 8 in the surface nount connector 5. As shown in FIG

8, the te™R #4d%8933 include contact portions 35 | ocated onPCRAISIHPUBS and

| ower sides of the 10 engagenent portions 30 and respectively engag WPZUUZ

two sets of the contact portions 19 of the internedi ate connector

are |ocated wid hi fi-dhe,dual; 5 q\ﬁdl%fesera\ga%&eebwp%&oeox;éecw;sul at ion

di spl acenent contact portions 36 are forned on the termnals 33 and are

| ocat echewidivian 1hexlonragmorr deoudienrgoB2. the Asrmsnkhewh7i nande art,

insulated wires 37 of the cable 3 that lie within t tal _cover 34 are
t er ni naﬁ%ﬁt%@-ﬂtq’i@-X erhf rél’%gtSI?qrﬁ’fa&tcBWEﬁPPénéP Frﬁ?lﬁ%g?by hessi irsthem

agai nst, S888] $h 330 Tha 108018 geOBRAC KA e4wh BE! Y98Ss DM dechios@s (not

shown) T at t gw de pins 22 that project fromthe in errredl ate 20
coﬂnecmrtﬁlonsByB g dihgg dadid ec aoinmecoomedt, oshdwni th FRESi nt exm@dd at e
connect or t he cont act Igortl ons 19 of the intermedi ate connect

term naf2e 1 1 5% "E?fé“%‘ifrﬂ APYSING dris SB‘QPBFchEhEaB?’émt‘:Bﬁn%ctY)raI(P)Cir nminal s
are eng&@@ﬁﬂ@ﬂf&{% ARG RS g khat-a39,y gs&gﬁfeieysréhé%@ffa?% ovi ded

on the exterior e ca Ie connec or 4 so”as to provide a neans
user toofrahe aniraendidoart SergEgant ke oabkeataonorctbat 41 rpast hehe
internedi ate connector 6. FIG 1'illustrates the surface nmount connectors 5

mount ed®33E of® DIt € FYiEc&93F Lhe dPRcAFRlLBAY dle2t FAIFEHT

er h f neet The
m%erma |’g’%§01§8{1@n2€%%{r§e1€ provi %d\gg%i F%Q%P %E i %@%@%@QP%N%%Q %%186 2

8 MAY 2002t oppossétes suff faeesi mefl st Nehouwnf dae FAGUNG asnneptamdSbatrteorfu xed on

the circuit board 2 by common screws 28. By nmounting two such connector
assenbl F@&S 1 o‘YP?%”bpiﬁ‘fsri 158 s (oS CU9 GPPPﬁén& FEUFt OhobftmdNatHiel Bf f ect i ve

I f d
utilizati Ondﬁ A leéﬁgﬁ%ﬁg%g% af 7 the Eh?@%éd?&@é cgnlll%ctor

acconpl i she at t he surtace connect or

nount edé f oa ot yomxh eesyadem Ofparte  ©ixr tivuis1hgand, 2iandrenpaeged V\Tlhils one
correspondi ng internedi ate connector 6. The fixing_of the internedi ate

cohnect $2SOB FOEFENZ i FEuidl SFOS(S’@QO&"-E thealtesmAhBelfi At 8@ ERSneans of

Toum | SetREete: B, da S RORAINA 1 LR bbb ihBdeBa IEne LA £ 0 |

fixing peg provi e Interne connec sin
use of skeewsc@Bd ¢éntsceasrdirid XLBamﬂaelreloéasabrhy rmnmnahe lmtzermedl ate
connector 6 fromthe surface nmount connector 5 15 which_is conveni ent for

repl acefent 3RdSTRPRAITO FheI GRS 285 88T ER igpcexpeqngdehfaed f or med
openi ngs, LR, { 0%99pf°<§ﬁ$§ct!<5u er AR CRNIE Q'émgnﬁog%?é‘io;x‘(’)‘?zl Sﬁxgg es .

internediate c nectors mount'ed on the oppo Site surfaces
20 the upper portion of the surface mount connector 5 and thus

includes a pair of plug portions 60 (FIG. 13) that are
positioned within an interior cavity 61 thereof that is
dimensioned to substantially receive the entire connector
housing 7 of the surface mount connector 5 therewithin. The two

25 plug portions 60 support the terminal second contact portions 18
in two rows of pairs of contact portions 18 that engage the two
rows of pairs of contact portions 13 of the surface mount
connector 5. The second contact portions 18 are provided at
ends of the terminals 17 and extend a sufficient distance to

30 project into the first engagement portion 14 and its cavity 61.
The second contact portions 18 project along the plug portions

60 and serve to define an overall plug end of the intermediate
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board may be sinultaneously fixed by one common screw 2B. 20 The connect or
body 16 al so includes a spacer nenber 65 that has a series of slots 80
-fornmed therein that receives portions of the pop row of termnals 17. (FIG
5.) By thevVQ4¥3a895 t hese three separate housi ng pi eces, a siffi/ESPOIARECt or
housing 16 is constructed) with an internal passage 82 that passes thyg 200
th; e 25 connector housing 16 and whi ch conmunicates with both the top an
bottom surfaces of_ the connector 6

Lt will d d fi
ngRQeTE TR0 T AT HECPA PREONTS PRBCRGF P REFSCR! 38 DhetF® rot

contact porfd Ansnckihe Widedhe seeRRdatBy89ereRhgRaSihi 0ReldcpByrheIELT t ed
onto the other end of the -0 termnals 17 at second contact portions 18,

and fron® dof feremuriacs tricomrs. cohaespateb-65 serves to keep the terminals
17 in their proper_alignnent. W thi,s multi-part structure, the -18 WO
991 36995 PCT/ TS0 G730 B ésmv_r%gﬁ ﬂé@anwe%eﬁgi \%i"g RBFGPRTBRE- pi ece
congect og, PRAS NG VI (HIMRIRE AekehRal cBAREa8es bsagVpbeedoandest He1cast
of ~t he connector is reduced. In order to maintain the parts of the

connect osubsthnt aldgetdimit, ther ehaicnét beard pragi deadwnThhsFEIGFai he®néo6 i s
shown best in FIGS. 10 and .i nd may include_a nmetal cli O_that is
st anped %%d ?%ﬂ ,Iﬂﬁfgﬁé%aﬂ%§%ngFnén%ﬁ§@?gf8ﬁeiﬁ?BnFEEOQO n8¢for 6. The
retai nerng6nhas ﬁd@@&%e%satrd&afar%h?eﬁléntoma@ﬁrpxwatalaycbhea&dt h of the
connector 6. The base 91 has two' [egs 92 that are forned at its ends.

These | egsrofonsncludeE dpenisngsag?® mpupbghornechorheenpinailfgsscrads 28 may
pass. Th al so include second qpenings_94 in _a_porti.on 95 bent at an angle
Phibet o Fhaevife THRb I A ey EREERRLF: 6P~ oF BPRRYEEN B8t Srenbty 16 and
whi ch ar gofhir eaded-mithese o hheaded rapeehggg§eddnt Ssengage blir eadeduengdse 96
of the guide pins 22. So) it will be understood that the retainer 65 al so

serves twourt adonndwtqide pins 22 in place In the connector 6. The base 91

c~ the retai r 65 is also bent. i direction.parallel to . the _ends 95 of
Che l'eg port | B AR FAna 626 LaaPEnG AL RE RELaRBI FoBPBEEEE) Shol es 93
that arejfhera®ss dn thidase Oprehlikieteaei YReabgpengagecablsgnmeRbost HYs, or

posts 99 t~:at are formed with the second engagenent portion 14. This
seébnd enpagenehtFIfET t+ ilorRnHY § arghPWAVEREFRGNe2BSafi@ri MorAEEngesha base 100

havi ng t tabs. 101 extendi at. i.ts _sides 1es t gabs 1 _have .openi ngs
102 1 hat | st AT e SR g 6 o D8, CTASBEEoR00 furt FOreRasny

"steppedplbbiaé I asedt Sirdommdd,f fzer eRbwheveksel0Bold842f0bakegalvi ng the
termnals 17, particularly the second contact portions 18. Each such |evel
has a pl BREreEyrRigs|igt @ M98t1re8 dhaechiensi zBachoepdchilpekt hast arminal s

L ERaALEPIE R A o) A (LSO cRRBRETRRL T Uil

W02091 36R8Bs:ing 16. These guide pins are positioned on opposite sides
of the connector .housing 16 and are provided for guiding the
engagement of the opposing cable connector 4 into engagement
with the intermediate connector 6. The guide pins 22 may
include, as shown in FIGS. 5, 6, and 12 a round shaft 24

25 integrally connected to the distal plug end 26 of the shaft 24

by way of a thin neck portion 25. The plug ends 26 may differ
in size, with one plug end 26b being larger than the other plug
end 26a to provide a polarizing feature to ensure proper
orientation of the cable connector 4 with the intermediate

30 connector 6 and the plug ends may differ in their axial extent,

with one being longer than the other.
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PCTNS99/ 00186 2 8 MAY 2002 In assenbly of the connector, as mght, the;leg
portions 92 are first formed and inserted into the connector body where
they will abut the front wall 106 of the connector 6 that is forned as part
of the fir¥P%A¢a%enent portion 15. The base 91 is then 5 bEAFUSPE0I86He
rear wall 109 of the second engagenent portion 1~, so that the alignnment
posts will be received within the opening 98 cf the retainer 65. A tbpMAY 2002
flange 110 may,.he. f 8 i i e .r L.ner 65
and the ot her¥l|3§r %épgggé%%%eﬁr%hrgrs. %ifﬁg&ﬁgngrt\ggeﬁlgﬁgﬁbgggkgnts
of the ipvept EoRsbaysgieimy shrowi And hdesppdregortiion |df htheurdeifaiceod by
those skilled in the art the changes or nodifications my be nmade thereto
Wit hout HBEBEEt FABREFERR thelh rardadpita Coamd S €ofe ot H@genMoiton. -20 Z
8 MAY 20 i.S 9*"15% : | NEeEdi - I Qr. rovi-di a
connecti génﬁg?\%\ggna% sur c%' rm%t}ln% rarE:aonnectog'i %égcg'g%?%?%gewgt t%ar%\érci'ﬁ?gd
cirguit beandcantsas oppass nurkecdd MPusity lcont@aneetsorns, dnde thet ernrediat e
connector conprising: a connector_ body having a plurality of_ conductive

t er m nal 8earSpdse8ReWRr B} nthe HE Bt &t ngGoogy haVien g rier&iecddd esecond

connect or g n ti - t.f (Welg| .d
connect oF°§§g§“§g§ %:Ii %%%s%rgé%]édé%%g’r gﬁ%r chg{r%?{??@n@?.n%[a!&?rg%ﬁ%ec o(§$1ltbody
that arecehheetofsom pach mieyy sahl t3rcomthec Giliddet GorgRggaGMBBUSpagGE] ON
i ncl udi n% a plug portion that is received wthin a portion of said surtace
nmount corin@ét Bpe CORBREEBhNectt Hafeiiv@d MG Adreditdmistcengaesheand

seqgnd tﬁ%%&‘% ?h’pgf”éhé’oﬁc'fe%?eci eRecldvely P $R0399 AL Sal ¢ f‘t?]&ts. and
second engagenent portions of ‘sai d °connect or body; the =t erri nal's havi ng
first andaseeendthenseldepirid igns idirgpesfedhat seppey traiengereficssi di
termnals, said termnal first contact portions being disposed on said
first engafefeRP BOFIPIRA M Wi FAvaity fH eddisd fdaftaenIs@emesns bei ng
di sposed Ld,secQn ey rtJ,Qne_ sai d' first C .
engageneﬁt:ggﬁgrgl{li (l)%é %#‘?%n%l ng said t?%r r%u%{aklac% lrmgtufnécngzosnglc%%r? %cgl%tggéf’g 7
portionsanf dhéf eneat (1i¢ ectimnsaeieas o gorevicts)a of ghie aRglderceanect i on

bet ween sai d surtace nounficonneCor and~~~id ' QupQ 61f 1~~Olrl ~Or. -~
‘. 15 .| portigng llyare:rcoverag Dby .the .connectgyr Qusipg-fl'6 to.avoidp ~Tt~~
irit~rmedi n S f i |_ai. erein said connpctoT~ JSCQdy
i nCl uds~gkgkgﬁ§§ngﬁg%10§%r%d? réé{:ét%}ylo?[i %@&%’gm&%ﬁt ernmedi at e connector to
said circuit hasdehgagedett tef redEl tntfdrtrettiiad e~ donrebtdr6-"causesddhing
engagenent and di sengagenent of sai d opposing ,
doCki r f gS§EPNI~EPREACE RTINS | 1§ jqf-fohe- termunals 17 jtg giafddicataely
connecto Ld.dLr ] X1 -1.ncludi a esst .o
t noi ~I ht {eﬁaég}e Eﬂh tgﬁgﬁé"ﬁ( ?‘?-%[E?,%&@%E%Sngﬁe%foﬁ% g hole formed in
sai2d conpeghertbpdyefvinsieced vi Nipcanichgayinig hgne contact pertion 13a
set 9'vii~tH-r~thr~~t~~~t~~~id nmounting hole being angularly offset from
sai d cir&bi £hBoara. contact portions 3 3aphe IhpdrEdiest ©rcdiife@Bitasét forth
n claimlhcburbhge LACLUN LG nddld Mrmdiidd s TAFLe vhd Iddd/d 89
opposite sides of sard first engagenment portion for “gul di ng sai § opposi ng
connect othentateraadigeaendnne ddois aichtadte padiiaie 1@RIRE itdleredd dogui de
pfns further including a retainer for holding said first and second
engagemeACTRYFt PEAINF nOPI ACRET TRTT £f FEFRTEC S Foyanys d [Tdeapigeh
defsichi ng ¢l R},RA f j Vi nt
[l aage apacenasart aFs che Sar e e arkt T B O Y A BORRIRERT
4. The i poernedsate epaneeios wwed giordth dih cHeaisolled wdillerpdrtelondi ng a
separate spacer nenber that engages at |east sone of said termnals in
order toSkaiFREaFHY$paRi RgUPet SRS ETAN Jerf FAaE 4 dc@l Detyesa-r
forqg~i ng s iddnter [ tor [
second er?gig}jg%&r ??%‘ngl%%%%ﬁ%rggr r%'stﬁgqaét nﬁsgarlsgﬁ cy&%&%%?wy%dt t oﬁrh%g&r%{% Iggé of
sai d i nt ehiedicarainabnectoctute dheidanteraedisatididdmeddforsigaiciimrth in
im4, wherein said spacer nmenber abuts upon said second engagenent

cl

portd on &7d3SENG EEFMERELF FRrtPRICIMEIFREE -a retainer that hol ds said
spacer mnenber d;sal g&g@&?@g j 0 i N, W t hin
sai d connect O}Iﬁ%oéégé%ﬁéﬁﬁg@nt ernedi at e %%\%\detggo%e %gg}g)erdt hq”llwrlfﬁgl%gi m 1)
further ismrifadiengoant etannectdors hdydibe dGiatettfliy fixedl e g cEngagenent
portions together within said connector body, said guide pins extending
through a portion of said connector bodysto engage said retainer in order
to hold said retainer and first engagenent portion together in place within
sai d connector body. 7. The internediate connector set forth in claim1l,
wherein said first engagenent portions support said termnal first contact
portions in horizontal planes and said second engagenent portions support

. a S - o o



9. . An internediate connector for providing a connection between a surface
mount connector disposed on and along an edge of a circuit board and an
- opposi ng docki ng style connector, the surface nmount connector being a
recept acl ¥Q¥A®Sconnect or having at | east one opening for r?é‘J"fﬁ?%’P‘gQ?g 8 200
receiving a portion of the internediate connector therein, the opposing
connector being a dual row |l eaf style connector) said internediate
connect qQr risi ng: c o5, b i ir d _t-hat
ext ends S523F JepcrRu Py, 8¢ SEENL "2e BEYR IR DB Shuop | Sle MORRAIRIE oo T g
portionchhakniasblatrabbe Bbihesaatl ShefasgosDrmterndnnettuiig Aindct@rnect or
body further having a second engagenent end that extends parallel to said
ci rcui t hovaiacahl ardyanrr eReBaNd gvuéoméi%fh)t%@%@&ﬁﬂj SrFagéneRerand
i ncl udi ng a dual eaf n of ' v aid circuit
board a%d pnggéfégg% mg;ﬁ¥§gpg§% é%?%fééé%&ﬁémgﬁéﬁg e gé?q%)§¥%iality of
t esmi naks rext endbagdbet Wern ertdrLonneeiess byt farestappich sk aendheonnect or
engagenent ends, said termnals having respective first and second contact
porti ondnarEPedeatat COPRESEPE BndS Bf reBfHt toF BRRASI R e GRS vel y
Suppor ! ey csald.ConaRgl oy hody, TR SLoBN) sopende jgai d

. gfé'eéﬁef%l u
connect or el ng coopérative ornmed froma~plurality of separate and
di stincbopa#t 3, wi BAbULI Bgififr stansflesLedNthb eftgaganrficpardnmn orespect i vel y
di sposed at said first and _second engagenent ends) a retai ner nmenber for
engagi nghd&i atruFsurengdgéfenimpesirgni a¥er Sl PNty 21481 In% &ndsseéond
engagemenl BerLLan) ,andsa paln.of ; oyt de,pi s f0Le Dot auigli ng said dual row
| eaf connect or portron PRtS engagenment W't salfaopp03|ng docki ng-styl e
connect gapaedcbAheeb@ag NPagabd mELALEETwIEHMSt Hheliny aoe avtidded $31 @he
connector body in alignnent with said first engagenent portion, while
mai nt ai §g§ 38i dff Fhst cangusbcbaadréngagedes® PRI WHARLS ke pr edet er ni ned
spaci ng . t e . to thereby define an open) interior passage
W t hin §§%gg6%%%g§bogggggéggéo. The internedi ate connector set forth in
claim9) wheugbn sagdgtitigl chewchbaé eomestOf Potd i e Sitppnmicisdled
term nal second contact portions above said circuit board entirely past
sa&idd ci FOWMEChBEr 6 c888. LPICCTREPL he@r R d 28 1 REPTERI AT S FOIIHAUPT § cl ai m
9 , whergip %ﬁ%?’cgﬂhg&gkni. g&% 9&58§’§§ e ) fPé’HSféPréd q?é.ogie a4l sgeond
engagenent portion, sard gui de prns F eaded y ‘eéngagi ng sai rétalner to
hol d saitéher ebtiet BBEREAr 2t @sSakd Ebich SHGRGENBHtLROE tilgh. forde?. The
i nternedi ate connector set forth in claim9 , wherein said connector
furt her 3ppéigdedsanspadPPliaefber Ehat Swafatai RRUR%I GPRRE T P1alS iim oxder
presel ecte Ln sai r pber _abut ting § d_second agenent
portion%cig?ggﬁgki%Fgr%ggﬁéggggoﬁggé %?Sse? #%%tﬂ§ﬁ%gﬁléﬁéglfo éggin sai d
r etoai nerL1menger engabtfdgs thebasecepaetii abe t boinPet bt ad | i tlef i e sswaaiatesecond
engagenent end of said connector body) a pair of |eg portions
i Nt er coFTESLEEC 0 SsEPdtRat aFhér CABRBEE BREL wWPRe h! &iref sk P Eparalst Hér ef rom
to defi i eni et . I i 0 n t _portion
therein%gsgﬁg Pégggo??ﬁgﬁggﬁgvfnggéuégg§%%§§%€€ag%§$9§%%: #ﬁ?%%nggbébenent
portionoseenosand gepacabAsangd, dciki 86hdRAE1Ge apL£das sedd| sitbwrgeihahe 14.
The internedi ate connector set forth in claim 13, wherein said retainer
menber iSSTEMREPERAEARL 8 §aPdPieEBAdYeRBAGeHRAt deRy. rowoleal engagement

)AK%:AE hX‘Eﬁ‘EBA%SAEfAEhél 1 e PReAEL AL E AL AL ABL 1 MO AN AR AAQAT - ATN A

~ysmhc Yeeralueal 6a) eabBcatbaa] cTa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
calca]ca]calcalcalca Ucta Ucralc a]cZa W d

oM dt y6534] 44Fx SRRYNYEBaFAS] cAU| 6BFCAREAE cAPRAFERPE ad chf caPrerdtas ¢4l ca] ¢
. , | ' ' ke®
BT o P O SRS LA B B SN

ca] ca] cEHmreabeakat] paktdbn$igt 156hescebxé@~connector 4 includes a

151 gl zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca]c
a]t%] ca]CIRELfFeE] g@&ﬁé&pc a}zc apedpeayéspca) phuratity "of Shepmimads/ S35 Sy ${ $96
% . : . .
W@/&/@/@&F&&'qoﬁr\qc&qn g{" |u\%1' Pab]:&] ]l]scg ng%g] ]85] 2a %tz:a & %%?%:%ﬁ A %eaﬁ caj ca]
ca] ca)] ca4x akrc aheaurleeappeeakad]) tales] safies] chteadta) cohe abdinddesdy ), *p***
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& 109 ()-& 10% & ()-!P $10%\ & ()- $10%\& ()- 10t 10t 28 MAY 2002

10t <10 .

ooh & pubdag i e e an enasgsment pazrdan, 30 foTRER,OBE FPGrmdE- @)
&10% & theBeof OLASLL (Drdgedla &dﬁwa&*&l@%ﬁ-dn) &3 mER KN &'colre@1 0N & thel' MIYNC
10\ 10\ 10\f<10% & ( L:"lO@&&T()

10% & (TeFF1098811)3 8043 0%EE]Y -9n ﬁﬁmnﬁ@% &E(Fhe engaging

T 00 T ELFR 8 b ﬂoﬁ%%% < yfat & O - $5a7dBYNaL 1>

10%6 & () - 10%&(&&@5@&1@\1@3 @ £/A4H6 &:a(h)le(#é:&%s%t(o)r& are loaded in a
040% & () - Fuy#10% & () - #9! 10% &'()-|#10% &'() )" eijkldYNCI! 10: 10:
10: S<1096¥2}3ek: 20D3HRE n'Y?J&lo%e& O(U)S—l@&lé% Fith- fRe same

SO G RG] LS LY 105, 10 9680

10% & (thodtd 08e¥négryr ! Q.O‘VAS’B (9hdwnl "WWGEYN@W 1e%ménG) s( &3 10%e &ude - &&10
% & ()-f G10% & ()- $10% & ()-" 10% & ) - VOVEE| &&EE&JE: | 10°
10" <10968AE3CY: PADBEENT )3T ASFAMER QD 1Ry @ndy 2oveds &1aps02Ho5Re () - &&

i 58})0/; &e ?agﬁgﬁ%}: lé)o@%o&;s w%rﬁ (%%éleog/talg\‘)e(l)y e%%%% &wg.)ch two sets of
the contact portions 19 of the intermediate connector 6 that are
located within the dual row leaf engagement portion 15.
Insulation displacement contact portions 36 are formed on the
terminals 33 and are located within the connector housing 32.

15 As is known in the art, insulated wires 37 of the cable 3 that
lie within the metal cover 34 are terminated to the terminals 33
in a conventional manner by pressing them against the terminals
33. The cable connector 4 includes guide holes (not shown) that
the guide pins 22 that project from the intermediate

20 connector 6. -

By engaging the cable connector 4 with the intermediate
connector 6, the contact portions 19 of the intermediate
connector terminals 17 and the contact portions 35 of the cable
connector terminals are engaged together. Release means that

25 include levers 44 are provided on the exterior of the cable
connector 4 so as to provide a means for a user to grab and
readily disengage the cable connector 4 from the intermediate
connector 6.

FIG. 1" illustrates the surface mount connectors 5 mounted

30 on opposite surfaces of the circuit board 2, and with
intermediate connectors 6 engaged with the surface mount

connectors 5. The intermediate connectors 6 provided on the
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10t <ml0% & oam' 10 7..810 /L > 10 :
&10:/0 28??5’(5%3&%0 é ég é%l&% Oéé((‘!‘%agegg(\?blg}& E ﬁnecpgr 9 age fixed on
T 9&10%& t{ﬁe\gé-f’c%.i)& lﬁaafd&(}‘o:ﬁ&lb?c[n%ﬁ screws 28. By mounting two such

10" 1 &' 10%0&' ()-T&"10% K& () - T! 4Z9%40% o[ o0& ()--#10% /& ()-! & #10%00&' () -!
&10% o' oRPPeQUIMKXBPPXTIRIRG £0'an Ghe opposite surfaces of the circuit

"10%xgxg& +10% o 9*10%.q %.0 ) - &$1 Q& &YY6. 10% o0& ()
-3>3v\33%% él%‘il@)%‘ ; %{%ﬁtd"«oﬁt&%(l%)atﬁé f%%:sé ?gog %of&{?c@yz £

10% o0& (1nh80d 096 @L (Hoard H%D& 4hedn4o04{445L d~be &Qdégstood that
"10%H&'()-z!9|-#109§{&f() z!" 10%&' ) - 1094H& g) 10" o 10

10" oS<mo8e oY §2¢S555) — be mounte to only one surface of

0XT77 AN TEr R 10"%%:@ o BRUHL - LOBQIENERL) - ! A0 ()-

 9g# 1084 £) e A3 LOVDE ke U@ KOUPPE! () 7' 8*8-808s88aB~\ =
1011 L&* 110948 () -2! IL&L0Y&E () - z&F7 10%& ()-/ 10%%& () - &10%&: ()-3%
109448 () - 89: : The : £ixi®g oof Ithm%a& d}@%@l&cepnquﬂr&oﬂ on the circuit

10Hy <l 0%4H&: -'LO" %BHHS, 09 ==7X9

10918 ()CPRF ) Sol%ﬁ() ]tlfbél‘:%'o( %"EPEF’&??)(V@?BP& FEFiYﬁo/é%&' (F& s10%
H& ()-—>£§>5é3§?§lfe~_t@ 10sd SRRV X0 hg M A8 V&L Ch- és Q%@xﬂlgl—§eg

@10%4&' ()-yv%dou& ()-L10%& () - s?’?’?@?@@@ia @10 L’

1098 () Prosidedison ) ths - MNTpomesiyat e €OROSHROE) h&usmg body 16. With

%83&2 Egt% E%g%gg?(gﬁggﬁééégzg%ngg%égééﬁ° fix and releasably mount the

& () - 3108Frhdalide 18% e ddor2 ROBLRBEBIBEBSBrBHEE Ghount connector s,

10 'H&10%55&f() "109%%& ()- "10%& ()-10%& () -
which is convenient for replacement and repair. The screws 28
used in FIG. 1 may engage formed openings in the opposite
intermediate connector 6 so that two such intermediate
connectors 6 mounted on the opposite surfaces of the circuit
board may be simultaneously fixed by one common screw 28.

20 The connector body 16 also includes a spacer member 65 that
has a series of slots 80 formed therein that receives portions
of the top row of terminals 17. (FIG. 5.) By the use of these
three separate housing pieces, a simple connector housing 16 is
constructed, with an internal passage 82 that passes through the

25 connector housing 16 and which communicates with both the top
and bottom surfaces of the connector 6. It will be understood
that the first engagement portion 15 may be fitted onto the
terminals 17 at the first contact portions 19, while the second
engagement ‘position 14 may be fitted onto the other end of the

BRe. terminals 17 at second contact portions 18, and from different
directions. The spacer 65 serves to keep the terminals 17 in

their proper alignment. With this multi-part structure, the
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4!SSY*1%%$¥BQ§ﬁgzély the width of the connector 6. The base 51 has two
10 legs 92 that are formed at its ends. These legs S92 include
openings 93 through which the mounting screws 28 may pass. They
also include second openings 94 in a portion 95 bent at an angle
thereto that are received within the interior of the connector
body 16 and which are threaded. These threaded openings 94
15 engage threaded ends 96 of the guide pins 22. So, it will be
understood that the retainer €5 also serves to retain the guide
pins 22 in place in the connector 6.
The base 91 c¢f the retainer 65 15 also bent in a direction
parallel to the ends 95 of the leg portions 92. When bent
20 during the assembly process, holes 98 that are formed in the
base 9. will receive and engage alignment studs, or posts 99
that are formed with the second engagement portion 14. This
second engagement portion 14 i1s shown in FIG. 16 and it includes
a base 100 having two tabs 101 extending at its sides. These
25 tabs 101 have openings 102 that receive the mounting screws 28.
The base 100 further has a “stepped” that presents two different
levels 103, 104 for receiving the terminals 17, particularly the
second contact portions 18. Each such level has a plurality of
slots 105, ‘106 that are sized to receive the terminals 17. The
30 stepped configuration of the second engagement portion 14
permits the terminals 17 to be contained within the connector

body 16.

-19-



41 [ SY*10983& ()- 4~ $adaaadEdY:
10! [ 10%H&' () - 910%4H& () - &L" 10%4&' () - & ! 10944& () - ( S10%4& () -
« "109%4& () - ab@ybb+cl caBdY:

10! [ 9&SH10VPIR9/86993 Cs$10UCCE () - z&310%H& () - 910%H&' () - 9G' 109RET/UFNEABE0%HE (
)-I cccc3d$eeedEdY: 10! [ &940%4& () -9@ 28 M

"100& () - #10%48' ()-L" 109%4& () - 410%%& () - &10%& () - eeeef &f f f dEAY: AY 2002
10! [ LOZ" 109%4& () -/ %40%4& () - Ls- 10%4&' () - L+10%4& ()- L& ' 110%& ()-L(' ' 10%&
() - f ggggggghuf® @D TRE0 B f(r)e CRIMREIIPEL0 1EL FAE (1) -SNEFAREO ROMERRTE) 22 3

10% &' .

101 [ L" (109/%5%3-%10%&?? LA (%’@ntlolo%y S8 Y oY () - E
jjj~kkk$wdE} é@dﬂ'@ﬁé]iﬁbﬁt(@all 106 of the connector 6 that is formed

10% & ()-& $10% & (% 109% & %- F10% & (), &F$10% & (e) $lcll | rmodE @
10! [ 0, #3BoBR Y )%, }1@0 1@?5 er}% mt&%r aldos & T base 1s thén

% 1Q% & ; )
'8 10(V§3 énwg‘geéoti%%)%( S oo e () - 93%%1%‘30%%'{%0#%ﬁ %Or“lon 1=,

10| [g#low&mat YE i 09BBE ) erC’ HOSAS! (W14 TR9AMS @ intexdt WOOBE T J-he” DHRYRMRIG() - I 1
rsssUt aBnb

10! [ #f #18%&15 (Shil’i%’éwe(lj 8.1 Py (SLaraneme Q mavi e her feFMES pSut t t uU
uuuaBmb process in whlch the xetsiner es and the other part
101 [ 0y 1058&" (3517 E5a550e 1) " Thoae ()-8 P Mook B (PRosael) PaSaSoave: ()
- u( vbvvvaMedE&nixiped together.

10!4%&! 109K () - 8F" 109K () - F7$109VE' () - 5109%VE’ () - 3MLOYVE' () - f 2

1098 () - Wik W] wrw_wkwzww. xbC 10! [! 109%& () - 33( 910%& ()- | " 10%& () - 10%& () -
10M 10M 10Nk10@&®1ﬁﬂllédgﬁéﬁiﬂégggﬁéa mbodiments of the invention

101 | y#&10%& () - ! Ly 281098 () &l Hyz 8100kKE () - 8l oy 1005 1 & ()~ o[y el6%: () -
s109&' () beehK3héErlardClescribed, 1t will be understood by those skilled

1015 SR R a8 Gt 1o 98 G
10<10%& ()} e hboYQ8FTE {Dg Br&RB R rue spirit and scope of the

invention.
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f2727<4/4 An intermediate connector for provndl a connection between a surface mount connector
10IM V. &a&&de&w{tr) a bfirted®k8%obet uhd an p?’s SRedoc ./gg&@el&b%&t&)m%fé%&.a@ f#10% &
() - - b@ronkHeth dokapiisliy?®5& () - (WLO%B& () - " 10%B& 1096& ()- 100 10

10" <10% & () - | ?u* h eorn&torbobyMhaving 3 Piratty (o) con&fcﬁ@%&nr(a)s-d?dﬁb%uﬁ.)he
I - &1 0%& chnnedbrb8dyN4uing ifs) and L8dch0 YonReétdr-ehhagement Holtidls spaced apart from each other
10! M ! y SloAd)S4d cnfectol DA% aqg diplis8Ron differenl Sbfadddf said connector body that are offset

105S<10%@ ehoh-otel, 83/ edohd cdANESI Ehgagement portion mcludmg a plug portaon that is receiv
10! yS" 1 4 portion ot S8iEsurthce motint ddabiéciak () - | yS"10%& () - 'yS"10%& () - yS" 10%& ()
- BQJ ~aBb@ said connector further including distinct first and second terminal support portions
10! f HO" ddapéchvely)dispbkd BOSAR fir3t-and sechihigédemetfoionaRof Sid chnBttdiisly;() - ' yS' 10%
the terminals having first and second contact portions disposed at opposite ends of
said terminals, said terminal first contact portions being disposed on said first engagement portion and
said terminal second contact portions being disposed on said second engagement portion, said first
and second engagement portions orienting said terminal first and second contact portions in different
directions so as to provide a right-angle connection between said surface mount: connector and-said"
oppasmgs:onngclor LT AT RS
F A SS \”’-JS“'H et .
2. Thé nﬂtén’nedﬁte connector set forth in claim 1, wherein said connectonbody Includes maans
for directly fixing said intermediate connector to said circuit board in order to resist: fprcés gaharaied
during engagement and disengagement of said opposing docklngzstylamnnector‘wlthzsaId\gu ;.
intermediate connector, said direct fixing means including at least.one moiihtirig sarewmdxat ]BHEP A5
one mounting hole formed in sald connector body for receiving said mounting screw' therbthrcsugh, a‘“ald
mountlng hole being angularly offset from sald circuit board.
[ g ;,:ﬂu\:}awﬁ@ {i{h
3. The intermediate connector set forth in claum 1, further lncludlng 1@ palr of gulde”p]néf'eﬁhnwng
on opposite sides of sald first engagement portion for guiding said opposing connector into
engagement with sald intermediate connector, said guide pins further including a retainer for holding
said first and second engagement portions in place within said connector body, said retainer defiriing,
in‘part, an endface of said connector and having an engagement flange spaced apart from said
endface that is engaged by said guide pins.

4. The intsarmediate connector set forth in claim 1, further including a separate spacer member
that engages at least some of said terminals in order to maintain spacing between said terminals, said
spacer memb?r foumng part of a top surface of said intermediate connector and said second
eng'égem nf Qortlon forming at least part of a bottom surface of said intermediate connector.

5. The intermediate connector set forth in claim 4, wherein said spacer member abuts upon said
second engagement portion and said connector further includes a retainer that holds said spacer
member and said second engagement portion together in place within said connector body.

6. The intermediate connector set forth in claim 1, further including a retainer for holding said first
and second engagement portions together within said connector body, said guide pins extending
through a portion of said connector body to engage said retainer in order to hold said retainer and first
engagement portion together in place within said connector body.

7. The intermediate connector set forth in claim 1, wherein said first engagement portions
support said terminal first contact portions in horizontal planes and said second engagement portions
support said terminal second contact portions in vertical planes.

8. The intermediate connector set forth in claim 1, wherein said first engagement portion defines
a dual row leaf end of said intermediate connector that extends in a plane above the plane of said
printed circuit board and past an edge of said printed circuit board for mating with an opposing

docking-style connector.: 51
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circuit board and having at Jeast one plug portion that is mateable with said surface mount connector,
said connector body further having a second engagement end that extends parallel to said circuit
board and away from said plug portion, the second engagement end including a dual row leaf
connector portion that extends above said circuit board and projects outwardly past said circuit board

edge, a plurality of terminals extending between said connectar body first and second connector
engagement ends, said terminals having respective first and second contact portions disposed at
opposite ends of said terminals and respectively supported by said connector body first and second
engagement ends;

said connector body being cooperatively formed from a plurality of separate and
distinct parts, including first and second engagement portions respectively disposed at said first and
secand engagement ends, a retainer member for engaging said first engagement portion and aligning
it with said second engagement portion, and a pair of guide pins for both guiding said dual row leaf
connector portion into engagement with said opposing docking-style connector and for engaging said
retainer member in place within said connector body in alignment with said first engagement portion,
while maintaining said first and second engagement portions in a predetermined spacing apart from
each other to thereby define an open, interior passage within said connector body.

10. The intermediate connector set forth in claim 9, wherein said dual row leaf connector portion
supports said terminal second contact portions above said circuit board entirely past sald circuit board

edge.

11. The intermediate connector set forth in claim 9, wherein said guide pins are disposed on
opposite sides of sald second engagement portion, sald guide pins threadedly engaging said retainer
to hold said retainer member to said first engagement portion.

12. The intermediate connector set forth in claim 9, wherein said connector further includes a
spacer member that maintains said terminals in a preselected spacing, said spacer member abutting

said second engagement portion.

13. The intermediate connector set forth in claim 9, wherein said retainer member includes a base
portion that partially defines said second engagement end of said connector body, a pair of leg
portions interconnected to said retainer member and which are spaced apart therefrom to define an
intervening space that receives said second engagement portion therein, said leg portions having
surfaces that abut said first engagement portion when said separate and distinct parts are assembled

together.

14. The intermediate connector set forth in claim 13, wherein said retainer member is crimped
onto said second engagement end.
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