ELECTRI CAL CONNECTOR W TH COOLI NG FEATURES FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates
w@anen@ssy to el ectrical connectors. Mre specrd1/usdohs/ 46046
the invention relates to a connector for transmtting
el ectrical power and having features that permt air
to circulate through the connector. BACKGROUND OF THE
| NVENTI ON [ 0002] Electrical connectors typically
beconme heated during operation due the flow of
el ectrical current therethrough. The heating of
connectors used to transmt power can be substantial,
due to tIFLEETRICKE ONNICTOR WITH GPOLANGYFEATURES
associ ated with power transm ssion. [0003] Connectors
used to transmt power can include one or nore
el ectricall yconductive plates or bl ades di sposed in an
el ectrically-insulating housing. The plates or bl ades
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of a connector can limt the anount of power that can
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can be substantial, due to the relatively high currents typically associated with power
transmission.

[0003] Connectors used to transmit power can include one or more electrically-
conductive plates or blades disposed in an electrically-insulating housing. The plates or
blades can be relatively large, and may require lateral support in the form of ribs or like
structure formed in the housing. The support ribs typically contact multiple locations on
the plate or blade.

[0004] The support ribs, and-other structure within the housing, can inhibit
circulation of air within the housing, and can form pockets of trapped air in direct contact
with the conductor. The air and the housing are thermally insulating. Hence, the presence
of stagnant air within the housing can allow heat to build up within the connector, and

cause the connector to operate at relatively high temperatures.



can potentially reduce the reliability and service
life of the connector. Moreover, high operating

Wa Bopes7asur es may require that the connector bECBpswesi46046
from ot her conponents by a greater distance than
ot herw se woul d_be required, i.e., high operatin
t{BPRRIr at ur dEXCESHIVE heatReeba eaBeEORFA MK Hist PROWK ogpower that can be
connector. SUMVARY OF THE | NVENTI ON [ 0006] To hel p
goinywitted ehnongib thernoohectore ddsricoeerhergratmg acfonet@ et atiheghl temperatures
connectors used to transmt power, the present
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conprising an el ectrical conductor for transmtting

edg%ﬁahﬁ% 6hpPANRE mANEq Ard RHSthOGonntBSr BE §FcEd t?[%hl other components
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a surface of th | ectri conductor [0007] Amother
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conprises an electrical conductor for conducting
electricalogomer The el ectrical conductor conprises a
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tail extends froma bottom of the hou3|g% The cavity
(COMPRISE G ¢lechiArLIFATEAEIOB TR SM NS GAGTIER Poistiand etsing. The
by way of openings defined in the bottomand a top of
ktagsicacawlutionts raodyitehin the howsang i thatthaheusovgeandt the electrical
maj or portion in response to heating of the electrica
@en@ledrale fin SR EMnRERCRIETTh GRS LH] oW Ehr S NESusing and along a surface
of the electrical conductor.
[0007] Another preferred embodiment of an electrical connector comprises an
electrical conductor for conducting electrical power. The electrical conductor comprises a
major portion, a tail extending from the major portion for establishing electrical contact
with a substrate, and a contact beam extending from the major portion. The connector also
comprises a housing defining a cavity for receiving the major portion so that the tail
extends from a bottom of the housing. The cavity is in fluid communication with the
ambient environment by way of openings defined in the bottom and a top of housing so

that ambient air can circulate over the major portion in response to heating of the electrical

conductor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The foregoing summary, as well as the following detailed description of a

preferred embodiment, are better understood when read in conjunction with the appended



[0008] The foregoing summary, as well as the follow ng

detail ed description of a preferred enbodi nent, are
woheist1e73ssinder st ood when read i n conjuncti on weChyuskhms/046046

appendeddiagrannatic drawi ngs. For the purpose of

t
st Ol SO PRy IRLFLANASR A Tne drawines show
PR %?gftfq‘%' I%Qr%%ﬁ’enﬁ pistited oY diiahin e Hpfed: Rgwever. o he

drawi ngs: [0009] Fig. 1 is a rear perspective view of
appriBt erstrameniabben distiesedfin e dpwiRgs Bethe drRvriBet or ;

[0010] Fig. 2 is a front perspective view of the

gheeq)ri cal connektigor isstreswperspetig. vidy of @@tfprred gmb@liment of an
anot her rear perspective view of the electrica

COSVRAe&H e6nrebEWN in Figs. 1 and 2; [0012] Fig. 4 is a
botton1perspect|ve view of the electrical connector

S[H@ in Figs. ]Flg 2 1003k Efsﬁectl@e'v%v&aoisﬂhg%leﬂr%‘é’l &fnnector shown
the electrical cohnector shown in Figs. 1-4, nounted

on_a substrate; [0014] Fig. 6 is a rear VIeM/Of a
dBﬁHﬁgtor of the electrical connector shown in Figs.
[0015] Fig. .7 is a top perspective view of .
ﬂ@ﬂier preferr e%lge?frﬁ@ﬂPWEh’teab?er CHY W g dhe clectrical connector

connector; [0016] Fig. 8 is a bottom perspective view
showhen Elgsct piikal connect or shown in Fig. 7; [0017]

Fig. 9 is a side view of the electrical connector

qoowre] in Figs. 7Figndis a bottom perspective view of the electrical connector

shown in Figs. 1-3;
[0013] Fig. 5 is a side view of the electrical connector shown in Figs. 1-4,

mounted on a substrate;

[0014] Fig. 6 is arear view of a conductor of the electrical connector
shown in Figs. 1-5;

[0015] Fig. 7 is a top perspective view of another preferred embodiment of
an electrical connector;

[0016] Fig. 8 is a bottom perspective view of the electrical connector
shown in Fig. 7;

[0017] Fig. 9 is a side view of the electrical connector shown in Figs. 7 and
8, mounted on a substrate;

{0018] Fig. 10 is a top view of a conductor of the electrical connector

shown in Figs. 7-9.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS



8, nmounted on a substrate; [0018] Fig. 10 is a top
vi ew of a conductor of the electrical connector shown

WO 200bitgrsss 7- 9. DETAI LED DESCRI PTI ON OF | LLUSTRATE/ W&005/046046
EMBODI MENTS[ 0019] Figures 1 to 5 depict a preferred

enbodi nent of an electrical connector 10. The fig

0@ ref diighedita & damebwefrwé&e&reﬁan@% an élr‘??tllfal Connector 10.
Directional terns such as "top," bottom" "vertica

el fromindsad gath telbreunesd'to alpehumg’ camtrdinate aysemsdd Dieflct:ibmal terms such
with reference to the conponent orientations depicted

a9 “FIpgUWston,” Fhasel P dofiBorasle ‘e tk,f Obclexerand. adry used herein with
pur poses onIy, and are not intended to limt the scope

9ffeldhe APRE IR goﬁerﬁ‘bﬂ’éntatﬁcg@@blcQaQnW e6!t %eQGQeI%?snar@ @sed for

nounted on a substrate 12, as deprcted In Frgure

féexgpgg] g%tﬁgées @g 52 %lr:ﬁzlt%&élgeﬁlgeg féﬁe scyﬁ%? o} %%ﬁgén%ed claims.
conductor 18 nDunted in the housrng 1 0021]
PP conduldtegionaestomld qende ausig %8{5’6{‘@? 1%8asefilewted in Figure 5.

substantially identical, with the exception that the
fThesonagrtorsddoomprisenabersings] 41 6 hei@nagaorcldhdlsquenneniischa 4irst
| eft and right hand configuration. In other words, the
fdoh&ict@nd sdaardomrutidedtor B8 hountdd irathe hoysinet 4.i cal | y

di sposed about a vertically-oriented plane passing

tioo ggh t herieantedon@icté B SRINAESIBH dShdubldr @8RA dubtantially
enbodi nents of the electrical connector 10 can i ncl ude
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not sy di'spose ve- not

The firs d sec ndu tors 6, .1
2@" ﬁnilaﬁ% bopliirasions dn BIHSH SRR, fis TR sreapd eohadctors 16, 18
substantrally flat plate 20, The first and second
ephyneFisalipd lsnfee@@eotﬁedﬁfteallrﬁnﬁwed REYE PATInEAheweh the center of
that the plates 20 of the first and second conductors
16 cabBeetbut(. ABernative embodiments of the electrical connector 10 can include

conductors that are not substantially identical, and are not symmetrically disposed in the
above-noted manner.

[0022] The first and second conductors 16, 18 each comprise a major portion in the
form of a substantially flat plate 20. The first and second conductors 16, 18 are mounted
in the housing 14 so that the plates 20 of the first and second conductors 16, 18 abut, as
depicted in Figures 1-4.

[0023] Each of the first and second conductors 16, 18 also comprises a plurality of
contact beams 24 extending from a forward edge of the corresponding plate 20, for mating
with a contact, such as a contact blade, of another electrical device such as a second
electrical connector (not shown).

[0024] Each of the first and second conductors 16, 18 also comprises a plurality of

solder tails 26 extending from a bottom edge of the corresponding plate 20, for mounting



depicted in Figures 1-4. [0023] Each of the first and

second conductors 16, 18 also conprises a plurality of
waemot/acBsheans 24 extending froma forward edgecoisos046046

corresponding plate 20, for mating with a contact,

such as a contact bl ade er .el ectrical dev
sheegpnasciar Koen e supagaly | %aﬁa@o*ﬁhg&f%lr%(lﬁew %Wbﬁtanﬂaﬂy S-shaped

[ 0024] Each of the first and second conductors 16, 18
posoncisaphitsdiias tht aerméspoyding platst 2er TheapdrgorpB6a offsets the remainder
extending froma bottom edge of the correspondi ng

RIf #ecoBbhct 3® FroRDUB thgpbadia g prec2® ks dkbvanint Figures 1 and 3.
substrate 12. Each solder tail 26 includes a

SURSAANE 'eaibwm%ﬁy@a%ﬁcm@é lsﬂesmﬁ&@ﬁs toRBtheRelipRs BBtalIffh licu of the
correspon ing plate 20. The portion 26a offsets the

ﬁ? &g856of the contact 26 fromthe corresponding
e as shown in Figures 1 and 3. Alternative

i ment |nclude press-fi or ot he
d @@?éi oF 't s Qs isecprgfeormi bl el R0 popigpasyyeen the
The first and second conductors 16, 18 can conduct
pubwratened aslethe s¢rongd glestrical eonpecteiyherilic seansstpr 10 is mounted on the
el ectrical connector when the connector 10 is nounted
gnbdthe BULREmate with thasecond eldctwictlitonhectsrecond
el ectrical connector. [0026] Each plate 20 includes a

qoo263d por tHaeR phe 2(actudef a thie & Povied 280 HatPBSthd8urved portions 28
forns an upper end of the corresponding first or

oIS L@t fgf’r}? Hind éorr%gg ndt eg ARXbEAISnd SR8 25, ﬁ%r ﬁn@gxtends

ni nety The tops of the fi

nd second conductor thusTg g
IHGURFST LRy el fon B G %%désecond
portlons 28 each have a contjinuous outer ed%e 28a, as
SABdstarn 1 65 I thes Barc Quivdrd 46 FRAVIL AoRREM: &1 BIRVfhS
first and second conductors 16, 18 can include outer .
digF3 t hat Theeunsd poomns 2§cash havg@tcontinuad optsr eilgn28x8as shown in
has a plurality of perforations,
Figure 3. Alternative embodiments of the first and second conductors 16, 18 can include
outer edges that are not continuous. Each curved portion 28 has a plurality of perforations,
or slots 30 formed therein. The slots 30 preferably extend between a first position
proximate the corresponding plate 20, and a second position proximate the corresponding
outer edge 28a as shown, for example, in Figure 1.
[0028] The housing 14 is formed from an electrically-insulating material such as
plastic. The housing 14 includes a first side portion 34, a second side portion 36, a top
portion 38, and a bottom portion 40. The top and bottom portions 38, 40 each adjoin the
first and second side portions 34, 36. The first side portion 34, second side portion 36, top
portion 38, and bottom portion 40 define a cavity 45 within the housing 14, as shown in

Figures 1, 3, and 4. The forward and rearward ends of the cavity 45 are open, to facilitate

insertion of the first and second conductors 16, 18.



or slots 30 fornmed therein. The slots 30 preferably
extend between a first position proximate the
wo cawnespdndi ng pl ate 20, and a second positi OPCT/US2005/046046
proxi mate the correspondi ng outer edge 28a as shown,
f@bﬁgxar‘r‘pl ©Thd ith Ein%t%rtlgalgs 1}1&199»288311I upper PBHE’% Mo&ﬁfl 46 extending from
forimed froman eleCtrically-1nsu I'ng materral such
a | asti.c. .JThe housi.n 4 includes a first,sid .
5 Fargpprins 38 SLREBRATER b praP BT Bathectidt BhPpdine from the
38, and a bottom portion 40. The top and bottom
pestttonppastigs 4043 he g@w%&j}Aofqﬁthﬁh@clﬁlrlﬁ%qtargw&fsé‘@ébﬁ&agﬁedée bottom
portions 34, 36. The first side portion 34, second
spateod® of the hdasing b tpbe spaoerd B8N thashibiswate ddh porhoivonn &ggure 5. In
define a cavity 45 within the housing 14, as shown in
RbtEervesrdd, a ip SAnstisds bebweerf Obavanal sirfte MoabMaebodtdaSpaRfion 40 and
the cavity 45 are open, to facilitate insertion of the
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so I ncludes an upper mating shroud 46 extendi ng

f t he t rii.on 38 of, th I.ng. ! :
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The housjng 14 further includes_standoff t hat = . .

ot S #es H%h PBHOBYT b1 Shoy i Figurch 381 g The'spgngside portion 36
spaced fromthe substrate 12, as shown in Figure 5. In

oatldehe (ooragstiorna3 fdgfins anodwr ef the igeroxeed. al bogoensssiz fagh extend

40a of the bottom portion 40 and the substrate 12 when

t lbbegioaimdlyt 0., ihGhe Sx’haitetienl on t he substrate 12.

[0030] The first side portion 34 and the top portion

3Boggf i ne arKebaipBitie FearkUh@pbiing b fdrafetidreid, 8 shown in Figures 1
or groove 52, as shown in Figures 1 and 3. The second
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shown in Figures 1 to 3. The openi ng 53 extends
| toRgPHPdi3®al |y, between a first position proxi mate the

[0032] The bottom portion 40 has an opening 54 formed therein, as shown in
Figure 4. The opening 54 has a center portion 54a that extends longitudinally, between the
forward and rearward ends of the bottom portion 40. Preferably, the portion of the
housing 14 that defines the center portion 54a is contoured to substantially match the
shape of the solder tails 26, as shown in Figure 1. The upper end of the center portion 54a
therefore is relatively narrow, while the bottom end is relatively wide.

[0033] The opening 54 also includes side portions 54b. Each of the side portions
54b adjoins the center portion 54a, and extends in the lateral (‘““y”) direction, as shown in

Figure 4.



rearward end of the top portion 38, and a second

position proximte the forward end of the top portion
wWB06/i08F2] The bottom portion 40 has an openimU/682005/046046

formed therein, as shown in Figure 4. The opening 54

has a center portion 54a that extends | ongitudi nal

§6Q¥en t hdhediieand SevredceRduieT 16ntisars fnseried e fsrhousing 14

portion 40. Preferably, the portion of the housing 14

tfrumt thtetamesd éhietherenf, ee., ferfirsitandSéeoridscondmttonsriéd1 § are inserted into

substantially match the shape of the solder tails 26,

aBe BOARWMY 14Ninfthgthe direcilbte upper end of the center

portion 54a therefore is relatively narrow, while the
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SO |ncIu es side portions of the's

ggr talr\]/gfgséﬁ%g eatdljsp n@?sg‘t:cbrt% ccq%)rclucgorspl%z ‘i%%r% 1r5154é e 1rﬂg the housmg 14,
Fi gure 4. 0034 Th f|r and second ors 16,

M%repvrgeﬁh@ Syter ﬁ%as ﬁgﬁsﬁuﬁ"é PRI AN ANG MS&cwﬁmndumrs
thereof, i.e., the flrst and second conductors 16, 18

dibe18 eashrented ajrespectiveeonig o shergroavesisa as e firskand second conductors 16,
direction. [0035] The plates 20 of the first and

S8conthserostd UidiearsoveS 52 h8lplte @oite thk Sposetisecond tndoeators 46, 18 into
45 as the first and second conductors 16, 18 are

ItASKSUsRE 140t helsBRIeP QNS DB AreldbcolMBicRaNE by thd@en@i#pBFtion 54a of the
edges 28a of the curved portions 28 of the first and
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grooves Irst and seco conduct ors

P8l o BRI BoAAdA 1 e 18 Pl &Eﬁgg%%gﬁeﬁ@somw curved

14. The solder tails 24 are accommobdated F t he center
POFtAncAs B snesly theeciopEhisreptow helpsiaeetaiptiag figghandseeepiconductors
conductors 16, 18 are inserted. [0036] The grooves 52

doel Sinztbe hemsimg"nl';ﬁ, iehtheouttet feetigecadSwmlpprev ¢re tlasKst amat sedond
cclolrrlguec?ors 16, 18 from backing out of the housing 14. The engagement of the outer edges
28a by the housing 14 also helps to restrain the first and second conductors 16, 18 laterally
and vertically in relation to the housing 14.

[0037] The solder tails 26 extend downward from the housing 14 when the first
and second conductors 14, 16 are positioned within the housing 14. The solder tails 26 are
received in through holes formed in the substrate 12, and establish electrical contact
between the connector 10 and the substrate 12.

[0038] Tﬁe connector 10 includes features that can facilitate circulation of air
through the connector 10. These features thereby help to cool the connector 10, and
prevent heated air from being trapped within the connector 10. In particular, the first side

portion 34 of the housing 14 and the plate 20 of the first conductor 16 define a channel 60

that extends between the top and bottom portions 38, 40, as shown in Figures 1, 3, and 4.



portion 28 fits snugly therein. This feature helps to
retain the first and second conductors 16, 18 in the

wooweilergssl4, i.e., the noted feature can hel p PCBUS005/046046
the first and second conductors 16, 18 from backi ng

out of the housing 14. The engagenent of the outer
dihgsscardaidpyportien Hoeksthe gquAngaP hdyide piate 20 pede sagondicpaductor 18
first and second conductors 16, 18 laterally and

\defihé aadther chanitek b@thao exteudsthoey denuibé tog abd boftomIPoftidised8, 40. The
solder tails 26 extend downward fromthe housing 14

WhASThel 6D fdrinditaitdd@irselaRneltidn fiiidueing 114betheditR top and bottom
p05|t|oned wi thin the housing 14. The sol der tails 26

st hrough holes formed in the substrate
Qﬁuﬁg fgh |£h el ectri cal contact bet ween t he

ctor and the .
IBRAC or Toherersaiat ke g PRaehedno talsﬁftta&?émnd
circulation of air throu gh t he connector .10. The
fcendusiass 16.nk piic hersing & helas to lpierallyTreieain the st aaﬂofecond
prevent heated air frombeing trapped within the
condetdare il 6,13 inlrelapeir to the hawsing We ag netet aboke Hhencei tha cganector 10
of the housing 14 and the plate 20 of the first

deashsrtrequidthotiebhtabsuppord aibmet siflat Stadcte tlen gsoviddsweterl restraint
the top and bottom portions 38, 40, as shown in

QH@@gﬁn%theeplat@snfb & O-Flﬁ@arstﬁé: Rl psindtheRTt TAR c%ﬁﬁgtfraﬁ&?%ermits the

u5|ng 4 and the plate 20 of the second conduct or

not he

gnﬁoﬂf%ef‘oeﬁf 5 oS SR IS0, T (68 SR S Blotice@firfow parh
to circ Iate thin e housin n the 0
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enment of the curved portions 28 of the first and
é@&sﬁd condibetcharneiss0, gegsjuncHan patlidha gperangsel3ps4 ipthe respective
laterally restrain the first and second conductors 16,
1& aml batdoat pationn3 §, 46, faoillli$2itc1girdtﬂatimfmmthd)ugbd\ﬂeconnector 10. In
Hence, the connector 10 does not require horizontal
PHARAIL, thé BSan@Els $OMH] o thetopfihi 58 féMiadd iR/ iof §Srtion 38 of the

lateral restraint

housing 14. The curved portions 28 of the first and second conductors 16, 18 are located
directly below the opening 53. Air therefore can pass into or out of the channels 60 by
way of the opening 53, and the slots 30 formed in the curved portions 28.

[0041] The channels 60 also adjoin the opening 54 formed in the bottom portion 40
of the housing 14. The bottom surface 40a of the bottom portion 40 of the housing 14 is
spaced from the substrate 12 by the gap 51, as noted above. The gap 51 permits air to flow
into or out of the channels 60 by way of the opening 54. The side portions 54b of the
opening 54 are not obstructed by the first or second contacts 16, 18. The gap 51 and the

side portions 54b therefore provide a substantially unobstructed path for air to enter or exit

the bottom of each channel 60.



by engaging the plates 20 at or near the m d-point

thereof. This configuration permts the use of
wohemiar3ss, such as the channels 60, that fornrPar/us2005/046046

substantially unobstructed airflow path extending

en the, tpp.and 0 rtions. 3
ARG 1o B8ABR pARLAE RAPLAGRS inihn, 808 pkddB0 of one of the
with the openings 5 b4 in.the respective top a
st ofh o oSS 1o FRgiTS Tt & SGHop U first and
t hrough the connector 10. In particular, the channels
eecad]conduditre 16pthinediesisd by ihreldpw af elsericdlrupsnt thessthzgugh. The
of the housing 14. The curved portions 28 of the first
aoagdltsecemgemandict or the phitesDB lene thogiatwetdlirdihe eotrkgponding channels
bel ow t he opening 53. Air therefore can pass into or
gat of the channels 60 by way of the opening 53, and
the slots 30 formed in the curved portions 28. [0041]

T hannel L Qi : ' I :
g0 o Rl k2 B SRRSO A e aivon
surface 40a of the Rhott ortion A0 of .t he haousi 1
tougieconrin o DhatPahstlp?l feRad s atRaRend vl the amows
not ed above. The ?ag 51 permts air _to ¢flom1int$ or .
datinge figiaes Ha AR bepotsy thahihesrTopsd 256 Hicktsted dor Htygirative
side portions 54b of the opening 54 are not obstructed
tpurdses fily sindare setdoteddsiontfally spt@entitBe refatey ehagrniplex airflow

and the side portions 54b therefore provide a

Spalrsing ok alayactinnh skistigtaad apaind tioconaettot 0.ent er or
exit the bottom of each channel 60.[0042J Each of the

ggg&gel S 601?&'; shoRRURGedamble, RAfibure %/tﬁerh@r Rafdd®y2fle Bfates 20 is

f the first and second conductors 16, 18. During

S5 87 S SPSELET, P R 4 e PEERON o v
,Ctﬁé glggtg&ttggée %g% glgyg(ir Qﬁgrogsfs #Jg &f t?l% Iﬁfﬁs%{gﬁg rsgctolljl(ri %orrlc;usc?ors 16, 18, and
correspondi ng channels 60. [0043] The heating of the . .
dhe opaning ¥3 fonmcd atheéorp@yon 38 @é%heéwéfng d4i Rglasigely cool ambient air
a::Ia;felnt(e):\;vthe channels 60 from below by way of the gap 51 and the opening 54 formed in
the bottom portion 40 of the housing 14. The cool air replaces the air within the channels
60 displaced due to the heating of first and second conductors 16, 18. This effect is
commonly referred to as a “chimney effect.”

[0045] The air circulating through the channels 60 helps to cool the first and
second conductors 16, 18. In particular, the passage of the air over the surfaces of the
plates 20 can transfer thermal energy from the plates 20 by convective heat transfer.
Moreover, the curved portions 28 increase the overall surface area of the first and second

conductors 16, 18, and thereby facilitate additional convective heat transfer from the first

and second conductors 16, 18.



t hrough the connector 10. The airflow pattern is
denot ed diagrammatically by the arrows 62 in the
WO 29am@sss |t shoul d be noted that the arrows GREUR005/046046
included for illustrative purposes only, and are not
intended to fully represent the relatively conplex
49046] ow patTherabgve-Aescriped fealpiasaby Yelpwigde dispipgigdhahen generated
t he connector 10. [0044] As shown, for exanple, in
ldiugng ep&atidrhef the cotveatoe d0oantfamlipteahe sra@fnissomef greetetlamounts of
to rise within the channels 60. The rising air can

¥iver thReughnas BelrecRP 10Yhanayoudd othBevise B¢ Sos3(blé. oTembted features can
the curved portions 28 of the first and second

%%B%‘ég)ﬁ Ak %oﬂr%goéfq Ottﬁgg%rﬁt@%_t RR&D kb e RufR TR Y duld Sferwise be

top portion ousing 14. Rel atively coo

R B nefeng S TP et R SBIRN NS Sor BRTUR Rrgor 10.and can
bottom portion 40 of the housi.ng 14. The cool air o
PefsPHEIRS radHEe tie mGUpHY PR CRHERHR REc Al fhecogneriyr 10 within
to the heating of first and second conductors 16, 18.
TPhiekecwbhiigalevics: commonly referred to as a "chi mey

effect.” [0045] The air circulating through the

gommel s 6Fihatpstd b0 dgidt atprefefred smbadicheaeciandther electrical
conductors 16, 18. i particular, the passage of the
bhindR¥dRlin tHeEFoiH bf 8¢ eRcPhall dan R 199. AReeBAndANHDREN be mounted
thermal energy fromthe plates 20 by convective heat

tr I egver . e G d rf [ .
RISy B 2o Rier 18 F B TP bR 480/ BERAERS housing 104
nductors 16, 18, and thereby faciljtate additiopa
GGt Thate Simahres PR SR 1DG B! SaoBboRlRtor 108
conductors 16, 18.[0046] The above-descri bed features,
myounégdonilee kisHigsitpat e t he heat generated during
operation of the connector 10, can facilitate the
{00483 i ssi dihedirstgoediaor Hdomditlse sstopbesnductor b0 aretshstantially
connector 10 than woul d ot herwi se be possible. The
R@InGidalf ®ath ke ceptiortdhsith Ekdd abhd) Second b&aiuofors 006,208 are configured

operate at | ower tenperatures that woul d ot herw se be

in a left and right hand configuration. In other words, the first and second conductors 106,
108 are symmetrically disposed about a vertically-oriented plane passing through the
center of the connector 100.

[0049] The first and second conductors 106, 108 each comprise a major portion in
the form of a substantially flat plate 120. The first and second conductors 106, 108 are
mounted in the housing 104 so that the plates 120 of the first and second condLlctors 106,
108 are spaced apart, as depicted in Figure 8.

[0050] The first and second conductors 106, 108 each comprise an intermediate

member 123 that adjoins a forward edge of the corresponding plate 120. The intermediate

members 123 each include a substantially s-shaped portion that causes the remainder of
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possi bl e, potentially inproving the reliability and
service |life of the connector 10, and can potentially

WO Boeic@3she anmount of space required to acconmEURUE0031@6046
connector 10 within an el ectronic device. [0047]

Figures 7 to 10 dePict a preferred enbodi nent of
dhotamediaisapembe 123 Retk Gvarh Qhadils ¢angsr of ghe connector 10, as

el ectrical connector 100. The connector 100 can be
rsbowh edFignrasieanduifst rat e 12, as depicted in Figure 9.
The connector 100 conprises a housing 104. The

qoesigct or IhedirstandGaiuridseadectdrs 166, WEMecdonipris@@ phundlity of
a second conductor 108 nounted in the housing 104.

[B0A8I bekhg 1bh kst <& RAM BShPthe L0BePBAIME $rtESERINHe members 123. The

conductor 108 are substantially identical, with the

%)égt%&tl;egﬂlstl?gtcaﬁ nqgtelf \hft}zta |°§‘ﬂ?“§ﬁ%ﬁ rqlg aﬁgnﬁgtﬁgd%es, of Asther electrical

are configure

configuration. In other words, the first and second ..

MY & “rsgondiglectcal cgyansier (L ahyni AliSRul eaepdiments of the
vertically-oriented plane passing through the center

dirstiand seeondeendictarsd 06, 10849 by fernted vaithoyh thegplenediate members
conductors 106, 108 each conprise a major portion in

tiRa, dochan tbé cantsat bstani 24t tynd diadctlplf@netht20rredoadingrgates 120.
and second conductors 106, 108 are nmounted in the

hooszng 104:a8R of HRtfikhdRb& s odditték 106,61 ORI dlst confpitises a plurality
second conductors 106, 108 are spaced apart, as

. e . e . _
%?Q%lﬁ@tetQH% 92165 %ﬂ&g_cg%éggg%ﬁaos%%nd, BEbdttds kd tﬁ%g&tp%pondmg plate

conduct or conprise an i'nternedi a

r 123 .that adjoins.a forward ed f. th .
doPr e e B BEAR 0B ohdhd Sl REar acehifiss pwopgient can
each_include a substantjally s-shaped portiaon that
dngludsspresselit eneinficePesotiities indice OB salder Helstép- 123 to
neck inward, toward the center of the connector 10, as
40083 i n FiT@]@rfgrgt @®dapepniionductors 106, 108 can conduct power between the
substrate 12 and the second electrical connector when the connector 100 is mounted on the
substrate 12 and mated with the second electrical connector.
[0054] The housing 104 is formed from an electrically-insulating material such as
plastic. The housing 104 includes a first side portion 134, a second side portion 136, a top
portion 138, and a rearward portion 141. The top portion 138 adjoins the first 4nd second
side portions 134, 136. The rearward portion 141 adjoins each of the first and second side
portions 134, 136, and the top portion 138. The first side portion 134, second side portion
136, top portion 138, and rear portion 141 define a cavity 145 within the housing 104. The
bottom of the housing 104 is open, as shown in Figure 8.

[0055] The housing 104 also includes an upper mating shroud 146 extending from

the top portion 138, and a lower mating shroud 147 extending from the bottom portion
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[0051] The first and second conductors 106, 108 al so
conprise a plurality of contact beans 124 that extend

w0 zooonadss cor respondi ng i ntermedi ate nenber s IR3/UTH0a5/046046
contact beans 124 can mate with a contact, such as a
contact bl ade, of another electrical_device such as a, _.
Jé@orde dveerimating shedWnidd thp a CHSHt S¥pofRrmed eran.mgishewn in Figures 7
enbodi ments of the first and second conductors 106,
a8 8can be fornmed without the internedi ate nenbers
123, so that the contact beans 124 extend directly
floesg]t he corHeampeindilog fipttat arlukied stah@IE2]49EA8a0de thBBottom of the
first and second conductors 106, 108 al so conprises a
girrgk{)a%h'swonagi %?ﬁ@ﬁt 1Bl 53614 BXIRPHEREN 149 Be ?jﬁa?@([‘ﬁom the

ottom edge o e correspondi ng plate 120,

mount i ng, t he, connect or 0 S e .12. -
AR B pe S Ao A ot FEH BBLASH if gpeen the substae
other types of tails in lLieu of the sqlder tails 12

(3o it esppstivsloienda e HEghiad CEeoind sisories léén?% and the

conduct power between the substrate 12 and the second
eba@ortianal 41 drhedwtiom effibhheusegclPdrieepey ag ooted gbowsukhegavity 145
on the substrate 12 and mated with the second
ehaeford afjbins drengptldn. [ 0054] The housing 104 is forned
froman electrically- insulating material such as

F1[b6*§7t] i c. Theehey soi8n 104 hh@kdedasstantlallfShuse @BelfEd 1 B formed

34, "a second side portion 136, a top portion 138, and

?%Jg@@ir X@hGWqu tfjé%fge %‘4 ;&lteg"ﬂﬁvé %b@ﬁ&%&%}a&?g é&gd]eﬂ'ev@ﬁl more or less

rst a"n ond side portions
rearward .portion 1 adj oi ns_each of t first aq%
(BROAT-ar B sspmes s> TMpReotgn TREhyingd 153 s B Eihare other than
138. The first side portion 134, second side portion
BgAre inhytgspattviesmbpdanerdnd rear portion 141 define a
cavity 145 within the housing 104. The bottom of the '
HBES8Ing 104 hedirsipad seamdshodurtorn 166,008 ar@ins¢r0@iGsio thhdousing 104
housi ng 104 al so i ncludes an upper mating shroud 146
€one tHéi Bdgof thBReof, i.¢., the first and second conductors 106, 108 are inserted into the
housing 104 in the “+z” direction. The cutout 156 in the lower mating shroud 147
accommodates the contact beams 124 as the first and second conductors 106, 108 are
inserted.
[0059] The plates 120 of the first and second conductors 106, 108 become
disposed in the cavity 145 as the first and second conductors 106, 108 are inserted into the
housing 104. The first conductor 106 is spaced from the first side portion 134 of the
housing 104, and the second conductor 108 is spaced from the second side portion 136
when the first and second contacts are fully inserted in the housing 104, as shown in
Figure 8.
[0060] The housing 104 includes retaining features 142, 143 that support and

restrain the first and second conductors 106, 108, as shown in Figure 8. In particular, the
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the top portion 138, and a |l ower mating shroud 147

extending fromthe bottom portionl40. The | ower mati ng
weeuwar3dsA7 has a cutout 156 formed therein, aBCBUS2005/046046

in Figures 7 and 8. [0056] The housing 104 further

i ncl udes standoffs 149 that cause the bottom of th

fretemingafsatusesddR draspdhe porrmegisle manbders 343 ghtherfiat qnéiasracond contacts

portion 141 to be spaced fromthe substrate 12, as

S6WDS as the Gust endsecbnd corftants Wet, d83 ace igwedfmltoelxé keusing 104. The

bet ween the substrate 12, and the respective |ower

e i fehfiesl 1143 raspiible ragodd cadgief theplate’an20 bB¢he Ir$band second

and the rear portion 141. The bottom of the housi ng

chﬂtabé 19621b8 AShd'BEL I PRAYRI coRCRY, 158 a&ﬁnée@@a@ﬁte € housing
adjoi'ns the gap 15i. [0057] The top portion 138 has

Hﬁree substantially square openings 153 forned
rein, as shown in Figure 7. Alternative enbodi ments

can be for th nore or S tha thr of th

dpilngs e mﬂir"étﬂflérl% Fﬁtsnfgﬁ%‘ﬁ?%r theipufiagd 04 when the first
shape ot her than square in alternat|ve enbodlnents

[apd5&jonT leendvctars 18Gd 08 acoprsitionad uithsr e hogsing 384,44 shown in
inserted into the housing 104 fromthe bottomthereof,

iFigures 7 hed 9.1 The saldel tadctRécare osvdived or §irdi(h, holddFomned in the substrate
inserted into the housing 104 in the "+z" direction.

Tiheaddseimlist S8 ctribal JdRtdcOVE W e EBthE REnSdf0R 100 4A4d the substrate 12.
acconmodat es the contact beans 124 as the first and

3?@(?3 d con dH%th %&61’00%1% s %ealtﬁ%? faf gan fagq)l?a?%_ 8%&1{%%%1 of air

s 120 rst and seco conductors

eco di spos S tg) first and
JBa A e By 00, g8SRuint i BRR s B qe@heccor 100, and
housi ng 104. The first conductor 106 is sgaced from
oy enf heptedsiiigEo dietnegrppad wehin the opriesion d04.oln pasienlam ghe plates
second conductor 108 is spaced fromthe second side
débtdebme 4 865t channel 160 therebetween. Moreover, the plate 120 of the first
conductor 106 and the first side portion 134 of the housing 104 define a second channel
162 therebetween, and the plate 120 of the second conductor 108 and the second side
portion 136 of the housing 104 define a third channel 164 therebetween, as shown in
Figure 8.
[0063] The first, second, and third channels 160, 162, 164 each adjoin the openings
153 in the top portion 138 of the housing 104. Moreover, the first, second, and third
channels 160, 162, 164 each extend to the bottom of the housing 104, and therefore adjoin
the gap 151 that exists between the substrate 12, and the respective lower ends of the first
and second side portions 134, 136 and the rear portion 141 when the connector 100 is

mounted on the substrate 12. The first, second, and third channels 160, 162, 164 thus

permit air to circulate between the gap 151, and the opehings 153 in the top .portion 138.
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when the first and second contacts are fully inserted

in the housing 104, as shown in Figure 8. [0060] The
womeio0rgssL04 i ncl udes retaining features 142, PdiBU$2068/046046

support and restrain the first and second conductors

106, 108, as shown in Figure 8. In particular, .

t(Aee48t ai ni nigreffaltandsgcondzogiagts g 00 nkdS die synpestied by the retaining

menbers 123 of the first and second contacts 106, 108

deattifes 142,118, andbteabdond Thatavestol 06) theBBomrdees netgeqwit horizontal

into the housing 104. The retaining features 143 grasp

ts0FpdreAPYG simARciruefurd 1t ploides lalatdl redtrdifieryf dnig8bin@ ik first and
second contacts 106, 108 as the first and second

Fg%%%%ﬁ%&&(ﬁs 1898 R of Hec‘ag Eﬁeexgid-wiﬁ’tsto@ @nve\gt?%'t%% P80 1’t%hli(§_‘ configuration

e solder tails 1 ext end down rom

housi ng 104 en the first and second n t or 6

rotng Be b0t ot RERutr Schiab R S8 S E o BT L RER h 1. 164, tha
Figures 7 and 9. The solder tails 126 are received in
tipp 8 §rPSRtialy paehrbycted arHew atisptepdingbetwegiythe top 138 of the
establish electrical contact between the connector 100

dwodsing é04and e atonpof the0sdly e connector 100

i ncl udes features that can facilitate circul ati on of

40063 hr ougITHel&stc estord,tand tHiDchahhes @60, 682 Ut @S i b@tjediyion with the
hel p to cool the connector 100, and prevent heated air

fopemhbel sWintth@RP§Fvd T oftthehGRMERIAO faciifke clrBulation of air through
particul ar, the plates 120 define a first channel 160

e %?18&}6‘@%)6 Ig{ﬁ)gﬁ%l% . tht 'Pifst,péeé‘&ﬁi 18Pudly %@w{% 6. 162, 164 adjoin

conduct or e Tirst side portion

AR B A7 o oot R Bt G OF M AR P 08 A channels

second side portion 136 of the housing 104 define a

180 tp2% hethbevay of therppermes hekn, as shown in Figure 8.

[0063] The first, second, and third channels 160, 162,
16066¢ach adjheibottomenfolpecrvityd 45 is open, as noted above. This arrangement

permits air to flow into or out of the first, second, and third channels 160, 162, 164, to or
from the gap 151 between the housing 104 and the substrate 12. In other words, the gap
151 and the open configuration of the bottom of the housing 104 provide a substantially
unobstructed path for air to enter or exit the bottom of each of the first, second, and third
channels 160, 162, 164.

[0067] During operaﬁon of the connector 100, the first and second conductors 106,
108 are heated by the passage of power therethrough. The first channel 160 is bounded by
the plates 120 of both the first and second conductors 106, 108. The second channel 162 is
bounded by the plate 120 of the first conductor 106, and the third channel 164 is bounded
by the plate 120 of the second conductor 108. The heating of the plates 120 during
operation of the connector 100 therefore heats the air within the first, second, and third

channels 160, 162, 164.
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153 in the top portion 138 of the housing 104.

Moreover, the first, second, and third channels 160,
walBiBe/1@8%5 each extend to the bottom of the housiTigs20@84046046

and therefore adjoin the gap 151 that exists between

the substrate 12, and the r. ct r ends, of t

0968 and skhedisaing %@hm&rw Gikth éi{st ﬁeservlgﬁagﬂm&i ?I@apgs 160, 162,

portion 141 when the connector 100 is nounted on the

Jahss beliered @, indire 4iflost thraygh driconapgior HIG: dl hshaarfloay Battern is

160, 162, 164 thus permt air to circul ate between the

dapotdd diagamemitivallp pgthamsowlsSB2i in thdigurep Jpshduldhe noted that the

138.[0064] The first and second contacts 106, 108 are

%HBWQ needrdinclubed fRtidishiaiige §apbies 061yl 4md arb4dt inknde@telly
a ove. The connector 100 therefore does not require

5r%§e§p{h%lre ?H%f? EBmEfeQ Scurﬁf)waiamelllﬁ khat Ha%‘ﬁ{{fag?/%!?éi In éld around the

priovi des | atera traint By engagi ng-t rst an
second Q ductors 104, 106 at or near the m d-points
6PmFﬁg“é gtes 120. This configuration pernits the use
of features, such as the first, second, and third

dPeaMel s 161 shopp, in Fgures hand $ dhadinheieskhwheifist apd second
unobstructed airfl ow path extendi ng between the top

t88dwtort h86,HO83$ hejievodifo rsedvithie theofiist seavhds dnd thiad channels 160,
145. [0065] The first, second, and third channels 160,

162, 16U6 4T hei rfbirpOdl} eHMCaxiitahe Vitst,betdiel, ambirdghadi® 160, 162, 164 by way
top portion 138 of the housing 104, facilitate

%Hkﬁeudé)% %E‘ 193 1rf3‘t'h5 S P RHSN 1 36r O BG&%@[O@Q@Claﬂl%ly cool ambient air

part the first, second, and third channel s 160,
%ngntlﬁéxg?détoéerc] t ?a ? ﬂ-x ryf értlejté ?’60 '%'6% 1t \E«%{ &t t%@%ap 151 and the

secon

hannels 160 16 164 by way. enin 153. .
PoBgIoThchasired o PR e Fi szzst?lﬁ 3 e%p%ﬁgn%gni gtigkrhannels
above. This arrangenment permts air to flowinto or
d@b, 12, 1 eredisplased dugde dirdicatingiof st endeseapnrbsandueiors g2 108.
164, to or fromthe gap 151 between the housing 104
4070 he sulidteratcgrciRting throwghethe Wost decortdy end) dprdidibneaisl 160, 162,
the open configuration of the bottom of the housing
104 hBRe Yo e8] ahesuksirainiet@d dbnductors 106, 108. In particular, the passage of
the air over the plates 120 can transfer thermal energy from the plates 120 by convective
heat transfer, as discussed above in relation to the connector 10.
[0071] The foregoing description is provided for the purpose of explanation and is
not to.be construed as limiting the invention. While the invention has been described with
reference to preferred embodiments or preferred methods, it is understood that the words
which have been used herein are words of description and illustration, rather than words of
limitation. Furthermore, although the invention has been described herein with reference
to particular structure, methods, and embodiments, the invention is not intended to be

limited to the particulars disclosed herein, as the invention extends to all structures,

methods and uses that are within the scope of the appended claims. Those skilled in the
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unobstructed path for air to enter or exit the bottom

of each of the first, second, and third channels 160,
wdsibe/1d88s [ 0067] During operation of the connECl/U$2005/046046

100, the first and second conductors 106, 108 are

heated by the passage of power therethrough. The first

cblavane brt GG ingsthb bamedis of By tedvbings of d¥s Sp20ifishtidyo eyt ¢fEect numerous

first and second conductors 106, 108. The second

Ghadifieltioh6® ths ibeuticiess dugcritied hetaih,eand 20argfes hiws Heimade without

conductor 106, and the third channel 164 is bounded by

td?ﬁarﬁh 2i®ml Al s&pe Otalﬂﬁ spieR BN theGRNAHEA Q8 ddfiRd bTNBe AgRhH&Dclaims.

e plates 120 during operation of the cdnnector
0 th f
Ractiine Ok ErRGPLS eb iichisth R Ot i BrneBBi S
L OBl LSRRG, BUPERED conucrs

t he connector 100. The airflow pattern is denoted
didagt®mmatically by the arrows 162 in the figures. It
shoul d be noted that the arrows 162 are included for
illustrative purposes only, and are not intended to
fully represent the relatively conplex airflow
patterns that may actually exist in and around the
connector 100. [0069] As shown in Figures 7 and 9, the
air heated by the first and second conductors 106, 108
is believed to rise within the first, second, and
third channel s 160, 162, 164. The rising air can exit
the first, second, and third channels 160, 162, 164 by
way of the openings 153 in the top portion 138 of the
housi ng 104. Rel atively cool anbient air can enter the
first, second, and third channels 160, 162, 164 by way
of the gap 151 and the bottom of the housing 104,
replacing the air within the first, second, and third
channel s 160, 162, 164 di spl aced due to the heating of
first and second conductors 106, 108.
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[0070] The air circulating through the first, second,
and third channels 160, 162, 164 helps to cool the

W0 2astio7assd second conductors 106, 108. | n par tPCLUSR005/046046
the passage of the air over the plates 120 can
transfer thermal energy fromthe plates 120 by
Mhateds Glgimedeat transfer, as di scussed above in
relation to the connector 10. [0071] The foregoing
description is provided for the purpose of explanation
and i 9. not Amelbdricadrebmagtod, @snrisirigt i ng t he i nventi on.
Wil e the invention has been described wth reference

to preferred erbhadi B@ustoPfor Pragimiti Qe BREBAGSWet br di8nals; and
under st ood that the words whi ch have been used herein

are words QfhoA8g W&éﬂwhfagcthhil%Lwarqy womgfe'a% i i¥sing so

words of limta urthernore t houg|

|nv ntlon has e ri bed, her th ere

PR At and e e OO bR SE R’ e Histe T B LGSR Srow
|nvent|on is not intended to be limted to the
prpugle e doysiag aed eleng 2 puaseof theselegidca! sordict¥n ext ends

to all structures, nethods and uses that are within
the scope of the appended clainms. Those skilled in
therel evant art, having the benefit of the teachings

of thizs spemicfeleeaidabeonneeryr ef Jlaat 1,ntreesiatise electrical conductor
nmodi fications to the i nventi on as descri bed herein,

%Qﬂgﬁ%%ﬁ f&aéétalgﬁsﬂm%@le%&ﬂ%‘dhta@%@éd"ﬁe fefe@fﬂc‘iah&)nnector and a

scope and spirit of e i nvention as defined by the

aﬁlgsgraf eﬁnectaﬁl rédst%rP %)Bgﬂpllnedf tlrlg]ﬁm{gmrgq gﬁcp h@ %le% rlctahgonductor can be

P olf can connec

el ectrijcally-cond bl ades. are used |n I|eu of the
SREEL P thefpusing Li!%91“1 PR OOUSHALTIUSTEs 108, What i s

Clained: 1. An electrical connector, conprising: an

el ectrical conductor for transnitting el ectrical power

or signals; and a housing, wherein the electrica

conduét or iThertagtricatcanmetteofmaisi hgvisein hlat hduseg comprises a
housing and the el ectrical conductor define a channe
fRftingishioul atht Rehtiak shlo@Whaving a cutout formed therein so that contact beams of
the electrical conductor can pass through the mating shroud as the electrical conductor is

inserted into the housing.

4. The electrical connector of claim 1, wherein the electrical conductor
comprises a plate disposed in a cavity formed in the housing so that the plate and the
housing define the channel, and the plate is exposed to air circulating through channel in
response to heating of the electrical conductor whereby the plate is cooled by convective

heat transfer.
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t hrough the housing and al ong a surface of the
el ectrical conductor. 2. The electrical connector of
waEhmsmo7iss wherein the el ectrical conductor conNpIT/EE908046046

tail for establishing electrical contact between the

el ectrical connector and a substrate, the tail extends i
from & bot {IometsetitaabcHaeEPhef claipyd.tHerein dhg hqusipg further comprises
conductor can be inserted into the housing fromthe

bethinary fefitutdsdodatadsirngmas: a five awl andtariearayare emhelcthe caafy for
claim 2, wherein the housing conprises a mating
shtaugh the BRcHREI d@dshisoud having a cutout formed
therein so that contact beanms of the electrical

conductor can pass through the mating shroud as the
el ectrical conductor is inserted into the housing. 4.
The el ectrical ,connector of claiml (=Y
el ect f cal r?belfgrfc(gfcoél 0 F’r%t Pi %%slalglngﬁl Vg\k%e\(gggiﬂgép%lgcggngl N Orallducmr further
cavity fornmed jn the housing so that the.plate and the
KETSTIPRS aRONfasEbeaTe aBf 3R FepTmedide PHLOP |aghogﬁ?%&@>888@8fobeam and a
to air circulating through channel in response to _
tieratairch gncbé ! thhplatd, end thegalaindemhFasresrgradpdhe byemitdias peréion and a
is cooled by convective heat transfer.5. The
ebewurd @dlofenpleet or of claim 4, wherein the housing
further conprises retaining features | ocated proxinate
a forward and a rearward end of the cavity for
retaining the electrical conductor. 6. The electrica
ConneCZt. or Offhe.cehe%trfga?corm&&ebigclgi%l,%l%%iﬁ'a?t@é Slqi%g_lt‘)ﬂ}%rhousing
further conprises a contact beam ’and an in B medi at e

ortion adjoini t he contact beam and a forward end
BFS BhEPGN I BrSA eI RO LR TG f BHETFbe gr asp ¢ he
intermedi ate portion and a rearward end of the plate.
7. The electrical connector of claiml1l, wherein a top
portion of the housing

8. The electrical connector of claim 1, wherein the electrical connector can be

mounted on a substrate, the housing has standoffs for spacing a bottom of the housing
from the substrate so that a gap is formed between the bottom of the housing and the

substrate, and the gap is in fluid communication with the channel. _

9. The electrical connector of claim 8, further comprising and opening formed
in a top portion of the housing, wherein air can circulate through the gap, the channel, and
the opening in the top portion of the housing in response to heating of the electrical

conductor.

10. The electrical connector of claim 1, wherein the electrical conductor
comprises a first and a second electrical conductor, the first and the second electrical

conductors being mounted in the housing so that the first electrical conductor is spaced
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has an opening fornmed therein and adjoi ning the

channel. 8. The electrical connector of claiml1l,
wodes/@0753% he el ectrical connector can be nountETI/O$2065/046046

substrate, the housing has standoffs for spacing a

botton1of t he housing, from ubstr te so_ t hat ga

ifEom B\Sﬁsaor@e@ﬁm?ﬁ P?@%B’E%‘ﬁrﬂ’&f ”F‘f?é‘dﬁ fig5capd aﬁam@gleconguctors

substrate, and the gap is in fluid comrunication with
tdefinetheheinel 9. The el ectrical connector of claim 8,

further conprising and opening formed in a top portion

of the housing, wherein air can circulate through the
gap, the channel, and the opening in the top portion

of t hg1housiRadciidasnPReS: bOcImaRt 0, Mehe@din tehousing and the electrical
el ectrical conductor. 10. The electrical connector o

f
%loﬁléh{pt 'd gmg Eherlaé]oiI tlﬂg Fﬁ%n?@ltsrt'hﬁ <’i‘ilrst%g ﬂpeu&lta%eilﬁgapé @fegﬁoa' the first

second el ectrital "conductor

second, el ectri ca onduct ors, bei n [ h

B Lot Srdnedes el e bRt CEb LR ind &anld by e
sp acedfron1the second electrlcal conductor and th
fhpldt:-;txg ardithe Hiastedeching] eorsivetor.cap theohirdof élrrescl@mlﬁbelpa gefined by
channel. 11. The electrical connector of claim10,
whehweismgtand thosesbmdjelactdcallvendlcgmt ri cal conduct or
define three of the channels, the first of the
channel s being defined by the first and the second
el ectrical conductors, the second of the channels

bei ng 1def i ngd gﬁ’éétr'i&? RSP Sr aneh 1 W@hécrélﬁstﬁe ate@cﬁh{l'c%ﬁﬁuctor

conduct or, he t |rd of the channel's bei ng defi ned
fémtprr[lgeé%ho I3 C% agst]aelg:oxi O?‘“:lﬁ f co fuc Gt Erlrlldc t%e h\(;\ﬁsgr?%mcf) tthﬁ glectrical
el ectrical. condugtor conprises and a s

epaficiarcifing Bt Re ehanggls, P diFsi éfe%}aaﬁ < prias defined by the firs
el ectrical conductor define two of the channels, the
felecttcabgondneto prachihie heudies, ngd dhef seperl ofythe pleanhils Yeing defined by the

second electrical conductor and the housing.

13. The electrical connector of claim 1, wherein the electrical conductor has a
curved portion extending through the channel, the curved portion having slots formed

therein for permitting air to pass through the curved portion.

14. The electrical connector of claim 13, wherein the housing has a groove
formed therein for receiving an edge of the curved portion so that the electrical conductor

is retained 1n the housing.

15. The electrical connector of claim 13, wherein the electrical conductor

comprises a plate, and a tail for establishing electrical contact between the electrical
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el ectrical conductor and the housing, and the second

of the channel s being defined by the second electrica
wemodweBsy and the housing. 13. The el ectri calPCT/US2005/046046

connector of claim1, wherein the electrical conductor

has a curved portion extendl t hr ough the chann
tRBIGSANABE aﬁegqtraé%mrﬂaw %?gfg arfysirad af s Ripts, %frthe curved
permtting air to pass through the curved portion. 14,
Toetiarl loons a sedond snd et themlasé opnasitertheirsidngr ei n t he

housi ng has a groove forned therein for receiving an
edge of the curved portion so that the electrica
conductor is retained in the housing. 15. The

el ectrjscal BRAUIGEEQN cSineCloRbiR 1A 1V‘®ﬁ‘ér€mn t he
el ectrical conductor conprises a plate, and a tail for

establ i shing gl ect réo%ﬁJ g@gh@&%m g?}t%ﬁgv&gt n ogenlng ormed therein,

el ectri cal connéc I'ng rom

a first end. of Iate d the_curyved. po on fo

Ing atsbing Witiror e el Pl Euelfiett s 6% AU S Popid R BecoR portion

The el ectrical connector of claim1l, wherein: the

s teniling ie @ﬁmqnéélsreatlwub@tﬁmpaéwtnemﬁnﬁwiaﬁ@o the fopieditegigon and being
fornmed therein, the opening having a first portion
enﬂﬁhﬂkmghmmcakﬁiwﬁhﬂﬂmhmnwLmnd and a second portion
extending in a second direction substantially

per pendi cultpg elb@ritNeohiiictdr Bipeigtd LailaBHeddMidBink Rlectrical contact
fluid communi cation with the channel, and the

@e%@eﬁ'tﬁ@%le&ﬁ@g%%hﬁ ctdr QR GIsH ra?e (5 tlcul fefg{en@iﬁg ol %r?ﬂh@ irst portion

el ectrical contact etween the electric

SRR R bhoFERSRARRE e ouet the [

housi ng. 17. An electrlcal connector, conprising: an
el ectrical conductor for conducting electrical power,

the el ectrical o
17. An electrical connector, comprising:

an electrical conductor for conducting electrical power, the electrical
conductor comprising a major portion, a tail extending from the major portion for
establishing electrical contact with a substrate, and a contact beam extending from the
major portion; and

a housing defining a cavity for receiving the major portion so that the tail
extends from a bottom of the housing, wherein the cavity is in fluid communication with
the ambient environment by way of openings defined in the bottom and a top of housing
so that ambient air can circulate over the major portion in response to heating of the

electrical conductor.

18.  The electrical connector of claim 17, wherein the housing includes retaining

features that retain the electrical conductor so that the major portion and the housing
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conductor conprising a major portion, a tail extending

fromthe major portion for establishing electrical
wamos/aeBssv th a substrate, and a contact beamBXi/esmdIIEG6046

fromthe major portion; and a housing defining a

cavity for receiving the major_ portion so that the

tdgfine agiebstansialy spobsineted éﬁﬂ%‘l" chinchbefaiesr thefieseai andtthetop of the

cavity is in fluid communication with the anbi ent

giousingnment by way of openings defined in the bottom

and a top of housing so that anbient air can circul ate

over the major portion in response to heating of the

el ectrical conductor. 18. The electrical connector of

clai mb7, Wherdldyidd @orﬂlgb'lgk BEc1hiAc! ymrélﬁtﬂ% B9 portion comprises a

features that retain t | ectrical conductor so t hat

BTk B b S P R e samopies e
bottom and the top of the hou3|n 19. The el ectrica
pdcn dhe pusinzanraringte e onseiihe ﬁ@%ﬁ 9F ressPingsn edge of a curved
conprises a curved portion having slots forned

tpogrami. n, and the retaining features conprise a groove

formed in the housing proximate the top of the housing

for receiving an edge of a curved portion. 20. The

el ectrical connector of claim18, wherein the

el ect nipcal TGRNAMEQN cSHRRPO} §£8ait {8, WHerdRhde18@E0N%onductor
el ectrical conductor positioned within the cavity and

i&g%@?g s""aoffilxrs%j e[}%o née'éé‘ﬁc} élggt{ut,él 0‘8{1%1?0 fgﬂgd ﬁzlltﬁﬁlt tF‘lI: %9\%? and spaced

ors OW cnhanne

housi ng a he f.irst E%%ctr cal cond

S0 hertha P S g s g o E R e SR fgow
second el ectrical conductor define a th|rd of the flow
chamsts the housing and the first electrical conductor define a second of the flow
channels, and the housing and the second electrical conductor define a third of the flow

channels.
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