WD 2006/ 107355 PCT/ US2005/ 046046 ELECTRI CAL CONNECTOR W TH COOLI NG FEATURES
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates generally to

el ectri ca\*,?%&{ri%%tsgrs More specifically, the i nvenjti oui;F ﬁls%(gmio%
ea

connect or ransmtting electrical power and having ures that permt
air to circulate through the connector. BACKGROUND OF THE | NVENTI ON [ 0002]

El ectrical connectors typically becone heated during operation due the flow
of electrical current therethrough. The heating of connectors used to
transmt power can be substantial, due to the relatively high currents
typically associated with power transm ssion. [0003] Connectors used to
transmt power can include one or nore electrically- conductive plates or

bl ades di sposed in t bl ades
can be relatively |€£E§Wﬁ§mﬁ ‘é’?gﬁg‘ﬁbﬁ}g&‘ﬁ}%ﬂfﬁﬁor m of ribs
or like structure formed in the housing. The support ribs typically contact
multiple | ocations on the plate or blade. [0004] The support ribs,

and-ot her structure within the housing, can inhibit circulation of air

wi thin the housing, and can form pockets of trapped air in direct contact
with the coRIEKCD®@F THE INVENTEONhe housing are thermally insulating. Hence,
t he presence of stagn nt air . wthi neiége hou gl; n al{ow heat M) buil d up
within the W9ARkct or , TARBresey invention.r lyfe elspigicat congectors) Marge| y i gh
tenperatures. 1 WO 2006/ 107355 PCTI US2005/ 046046 [00051; Excessi ve heating
of a connecspetifically,|therinyventinn rglatasrie a cbnneotos for tramsmatsing Istectricabpesmirtanéd

t hrough the connector. Moreover, operating a connector at high tenperatures

can pot ent i igdving fe@ﬁib&&hithﬁnﬁﬁ|a[r6tbbir¢lIIMe@Iﬁdu@lﬁﬂl‘élc@ﬁnédtdre of the connector.
Mor eover, high

BACKGROUND OF THE INVENTION

[0002] Electrical connectors typically become heated during operation due the
flow of electrical current therethrough. The heating of connectors used to transmit power
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.



operating tenperatures may require that the connector be spaced from ot her
conponents by a greater distance than otherwi se would be required, i.e.,
hi gh opewas 200¢/1d78s80€er at ures can increase the overal | feot/psionsdoebica
connector. SUVMARY OF THE | NVENTI ON [ 0006] To hel p sol ve the probl em of
excessive heating of electrical connectors wused to transmt power, the
present i nf@#MSlon i s Ekcessivedipating aha eanagetpr eaml lingid threetrnount of peyyer thatregn dn

el ectrical conductor for transmtting electrical power, and a housing. The
el ectrical tpanditetdirough thewohaettorn MéreoveLspergdinga dohatctohat Highueimpgraames t he
el ectrical conductor define a channel for circulating airflow through the

housi ng angﬁgb%&iﬁlﬁ&aﬁ&qﬁe r&fabllit afd 8EVité RRI ofIROEBHHEBIor. MIPERLr, AT her

preferred odi nent” of an el ectrical connector conprises an electrical

conductor for conducti lectrical r...The electriecal n [

conpri ses &P° P%Eenﬂpc?f iﬂlgrc?g ,magf T g‘l"?e ‘Qgﬁﬁﬁaﬁ”ﬁ‘&“ﬂ g?“r?lfaﬁs& g@ﬁo&%ﬂ%ﬁ}%ﬁwy&
establishing electrical contact wth a substrate, and a caontact beam

ext endi ng foycrareaer dislapge than pthgrviserwauld hededuitsd, be-syeh opaahng leapsTaliyssi ng
defining a cavity for receiving the major portion so that the tail extends
from a bot tcemimefeashthelnyesilligotpiintofaednngetoss in f1l ui d conmuni cation with the
anbi ent environnment by way of openings defined in the bottomand a top of
housi ng so that anbient air can circul ate over the major portion in :
response t GUMMARY OF THE I8NVWVWNTIONI conductor. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0008] The foregoing summary, as well as the follow ng detailed
descripti of0@fi6la pr dicdiclrepleeBdirehipm of greestiue heating o slestrisghicammestorsead i n
conjunction with the appended 2 WO 2006/ 107355 PCT/ US2005/ 046046

di agr anmat useditoaminagit.poRer, théprepent proeatiad isididevst tabn algctricel conuestor on, t he
drawi ngs show an enbodinment that is presently preferred. The invention is
not |im te@ompAYRY ah eldeRicah&nductor for transmitting electrical power, and a housing. The

electrical conductor is mounted in the housing so that the housing and the electrical
conductor define a channel for circulating airflow through the housing 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



specific instrunentalities disclosed in the draw ngs. In the draw ngs:

[ 0009] Fi J rear perspective view of a preferred j of an

el ectri cgﬁ)%dgg)rll@gsso [0010] Fig. 2 is a front perspect?@@ggg\%ﬁg % he

el ectrical connector shown in Fig. 1; [0011] Fig. 3 is another rear

per spect i ve diageammatic drawangsc tFor elpumme eEillistratiigahe invenipg dhe dragimgszhoy 0012]
Fig. 4 is a bottom perspective view of the electrical connector shown in
Figs. 1-3; RAGMBbdinemt tHat Ispresenilyprefértad. dfhetifieentiba 4 fidtdimhitedp hoveetento stiown i n
Figs. 1-4, nounted on a substrate; [0014] Fig. 6 is a rear view of a

conduct or ofpdchig: ReGhEhaRtiesTRMIREE H the IRVAed. r!nl%hagra“an%a [0015] Fig. 7 is

a top perspectl ve vi ew of another preferred enbodi nent o an el ectrical

I
connector SRR F o. 77§07 ERRbERRE el Bl Blod PBREALER .

connect or shown in Figs. 7 and 8, mounted on a substrate [0018] Fig. 10 is
a top view chﬁ‘céb??d‘l‘}ﬁt%'b of the electrical connector shown in Figs. 7-9.
DETAI LED DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS 3 WD 2006/ 107355

PCT/ US2005/ (0306 [ 0019] [Figdries fiont perSpadtipe viewaofghetlectried! conbedonsbntvnof an
el ectrical connector 10. The figures a each referenced to a common

coordi nate sypieem 11. Directional terms such

[0011] Fig. 3 is another rear perspective view of the electrical connector
shown in Figs. 1 and 2;

[0012] Fig. 4 is 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 a rear 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
&, 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



as "top," bottom" "vertical," horizontal," "above," "below, " etc., are used
herein with reference to the conponent orientations depicted in Figure 5.

These t ew20ms/2079s2d for exenplary purposes only, and PCEUBIS/OImNded to
limt the scope of the appended clainms. [00201 The connector 10 can be
mounted on a substrate 12, as depicted in Figure 5. The connector 10
conprises d00iflsi ng Bigurehé tedderict dprefeprediesodngntiof es ekectricakeonnedierdifct or
16 and a second conductor 18 nounted in the housing 14. [0021] The first

conduct or ThedTahrdsiweash eefottncantduaioarmdBedt éinate Bgétamt iilal Diyectiofanérsalich wi t h
t he exception that the first and second conductors 16, 18 are configured in

a | eft andgkightp iRl 6ROt AMRtLOal, ! PibBY &bl Fotc. ! 418 ubdd RdreiaRlisecond
conductors 16, 18 aré symetrically di sposéd about a Vertically-oriented

pl ane passing through the center of the. caonnector .1Q. Alterpative

embodi ment §e%fe"f; f go @F samppagyt OESW%%% So‘fréplff?%éaﬁgﬂs Fugg esectgﬁ%su%fs $E Phat are
not substantially identical, and are not.  symmetrjcally disposed in_the
above- not e¢*@ERlEY purposes Prlyrped aremet injgnded i bmet the prawe vbhe apgended claias,
conprise a major portion in the formof a substantially flat plate 20. The
first and 46e20)d condihetconseci®, 10i@ndeenommtadt e sibstrated 2Zhaadspmgedlia Rgure hat
the plates 20 of the first and second conductors 16, 18 abut, as depicted

in Figures Thetonhdt3l0 Joasptised a hb\irdg 145t TR WnEQEONTD AeNebifpies afiest 18 al so

conprises a plurality of - contact beans 24 extending froma forward edge of

the correspanaliig 1l A& s%Qorrcfcgind{I&Bli mmﬁwﬁ&@iﬂh@%&gﬁg 14such as a contact

bl ade, of another electrical device such as a secon el ectrical connector
compr i ses 40ral i ¢ hertrssngteon [ ind BEs@Rhd ondig B resarbidbedge. of
t he corresponding plate 20, for mounting 4 WO 2006/ 107355 PCT/ US2005/ 046046
t he connectidsnticd, withttheexpapien thetethe first Bad becond derductars 10,618 are cenfiggired in a
substantially S-shaped
left and right hand configuration. In other words, the first and second conductors 16, 18
are symmetrically disposed about a vertically-oriented plane passing through the center of
the connector 10. Alternative 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



portion 26a that adjoins the corresponding plate 20. The portion 26a offsets
the remai nder of the contact 26 fromthe corresponding plate 20, as shown

i n Fi guresodoosriehsss Alternative enbodi ments can i ncl udgcpgemesbdshact ai | s, or
other types of tails in lieu of the solder tails 26. [0025] The first and

second conductors 16, 18 can conduct power between the substrate 12 and the
second el echs ¢amectenhhen ther sulwbieate | BeEadriolder ¢l 20inckidepa setstangially fshaped
substrate 12 and mated with the second el ectrical connector. [0026] Each

pl at e 20 i ReiitteRSaahatukjtias Hecbirespodding biatd2@f Theypordion 26al offssts thememaifderf or ms
an upper end of the corresponding first or second conductor 16, 18, and

extends thyr n%t%‘ﬁoﬂi‘th@reeﬁeggomhgbyat@m%Xh&leﬂrm%urememh@ps of the

first and secon conductors 16, 18 thus flare outward as shown, for

exanmple, in, Figure 3. [.0027] The curved rtions..28 each.have a_continuous
outer edge My eigtieid o Gefide HEE PPl A RUE RS A T ReT Ohe Y
and second conductors 16, 18 can include outer edges that are not

cont i nuous.soldge e dbved portion 28 has a plurality of perforations, or
slots 30 forned therein. The slots 30 preferably extend between a first

posi tion pr{6825fat e t Héhedost asipeodidugngtciors 18018 cantcondsetqomar petvictn te

proxi mate the corresponding outer edge 28a as shown, for exanple, in Figure

1. [0028] TEossthed sl idl thd sédontiRIe¥ital ésnie@dr Whattheiceahdcyor 1S hitfuhftd oRBRET | al
such as plastic. The housing 14 includes a first side portion 34, a second

si de porti %Hbs?f&te3§2 &%nat%ﬁ%'{hoﬂﬂe§§conﬁ§%c?ic99&ohﬂ€&é89rti on 40. The top and

bott om portions each adjornt I'rst and second side portions 34,

36. The fir ide pqrtjon 34, .second sid rti,gn 36 ortion 3 and
bot t om por (DR 40° o PhtE 40 inEpidrss st hf ROTRE 2o dath gF e c B et an
Figures 1, 3, and 4. The forward and rearward ends of the cavity 45 are
open, to fdeinsananper enselthe eprrespondiag first ot segand eendystor donthi@pdextends 18. 5
WO 2006/ 107355 PCT/ US20051046046

through an arc of approximately ninety degrees. The tops of the first and second

conductors 16, 18 thus flare outward as shown, for example, in Figure 3.

[0027] The curved portions 28 each have a continuous outer edge 28a, as shown in
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 thergin. 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.



[ 00291 The housing 14 al so includes an upper mating shroud 46 extending from
the top portion 38 of the housing 14, and a | ower mating shroud 48 extendi ng

fromt hewdodos@emsporti on 40. The housing 14 further inchodes2wsadsdnf fs 49
that cause the bottom portion 40 of the housing 14 to be spaced fromthe

substrate 1 sho in Figur ol ther word a 1 exi.st et ween
a bottom surzlpgggé 40awg¥hetr}h° s%‘&l'? oa?ﬁoplg(r; fl%nagi‘wp%’gaa?%gugﬁ(gé?Fﬁtgréélﬁgzﬁﬁﬁen t he
connector 10 i s nount egj on.the subﬁrate 12. 100301 The first_side pgrti on
34 and the t'Bpoparorioh3%at thefionung I4.andiadpwer matng sheoyd48 exending fPoxthe s ot
or groove 52, as shown in Figures 1 and 3. The second side portion 36 and
the top por thagtleng@ortiet ﬂ@reThﬂg@Wéllg b further igelydesstaipfis Highafrasusedthe bottamch
extend longitudinally, i.e., in the "x" direction. [00311 The top portion

38 has an opwricg4®af the hoesing hée tebdispass] Soravle subsiratgU2ess showndn Figufde. In
openi ng 53 extends |longitudinally, between a first position proximte the

rearward en red rf.ygotﬁ) 5k e W3 tBH rﬁ&i 5
forward enddoégért\%ggs’ta%gp%gre%(?ﬁlb 8?6 0 SZﬁ%gﬁgé’?t gnfﬂgg‘@t ?0?840 gos @
openi ng 54 forned therein, .as sho in. Figure 4. The opening 54 has a

cent er portitﬁﬁg@ﬁgat?ﬁ tw%tgﬁﬁgrqe\é\ﬁbwlfdpﬂ'%ﬁ?@?n H’«?ﬂ{g@;ﬁ? ﬂ% forward and
rearward ends of the bottom portion 40. Preferably, the portion of the
housi ng 14 tlA830ldef i nebhe first dénpatiopds endhesan perion 38tdsiine d retainingfeatureinal | y
match the shape of the solder tails 26, as shown in Figure 1. The upper end

of the cent ehe fuamt ofarsldder grobes £, as shoven mdfigiriey &lapd AaTihewecondiside gontbontdft t om
end is relatively wide. [0033] The opening 54 al so includes side portions

54b. Each ofanhihige ®bFRrRAF 38 &iFhe andtheP6l 1Ak BRolEEs L eThesroBAdst $208acR €Rendnd
extends in the lateral ("y") direction, as shown in igure 4. 6 WO

2006/ 107355 g’ [ H 04g% o] 10%% The first and second conductors 16, 18
RS %Stk

are inserte ousing

[0031] The top portion 38 has an opening 53 formed therein, as shown in Figures 1
to 3. The opening 53 extends longitudinally, between a first position proximate the
rearward end of the top portion 38, and a second position proximate the forward end of the
top portion 38.

[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.



fromthe rearward end thereof, i.e., the first and second conductors 16, 18
are inserted into the housing 14 in the "+x" direction. [0035] The pl ates

20 of thed 2006M07@s5] second conductors 16, 18 becone di spogesooslosctdse cavity
45 as the first and second conductors 16, 18 are inserted into the housing
14. Moreover, the outer edges 28a of the curved portions 28 of the first
and second [8@34Juct or SThelfist ah8 seconid conduntora 16ehaetinseged o te haweingrldoves 52
as the first and second conductors 16, 18 are inserted. The grooves 52 help

to guide t eyl tHeSbardad SRCMBROE Q84 Ul frsSantitecdi dontd@ctofsnes, MR WE iRgertkd intdhe
solder tails 24 are accommodated by the center portion 54a of the opening

54 as the fthéﬁ&us qﬁﬁggéyﬁgisq?%g&&prs 16, 18 are inserted. [0036] The

grooves 52 ‘are siZed s out er edge 28a of the associated curved
portion 28 f| snugly therein..Thi.s feature helps to tain the first. and
second condh@:‘{s@rs léP,i‘eféatF#(Fﬂ%tEﬁg‘?giaﬁ seegnd F?@thﬁég’ﬁ&a@ﬁowggfsﬁp%e%d%n

hel p prevent the first and second conductors 16, 18 from backing out of the
housi ng 14.thereayvityddagdhafiast aid serendyandpctersdds 18 arpanssyted petotbrbousggid al so

hel ps to restrain the first and second conductors 16, 18 laterally and

verti cal | y Morevedrathe onter edgds@ 8hofithervgrvied. poftidi3s 2B offtlee B3t ated secand sond6eterst end
downward fromthe housing 14 when the first and second conductors 14, 16

are positiqgefs Wichhnfr hhespROta i oFthe éfb@ve%@Z%rthé Rist Ind&caiEcorldasBtsvey i n
t hrough holes forned in the substrate 12, and establish electrical contact

bet ween the connector 40 a t . .
el udos. f a8ty Wee TR0t 37 nBIR R ehitieng e P sifbud PEEERRCHS, 1Bid®
connector 10. These features thereby help to cogl t he connect og 10, and
prevent hedhehpusing It dierseldeptalls 2 sEsrcrprmodated &Y dimradar qortian S4arpf the
particular, the first side portion 34 of the housing 14 and the plate 20 of
the first openingbées i fitef dindsecondrondedtor8 6, thare imsettedds bet ween the top and
bottom portions 38, 40, as shown in Figures 1, 3, and 4. 7 WD 2006/ 107355
PCT/ US2005/{0g88946  The grooves 52 are sized so that the outer edge 28a of the associated curved

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

16, 18 in the housing 14, i.e., the noted feature can help prevent the first and second

conductors 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) The 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.



The second side portion 36 of the housing 14 and the plate 20 of the second
conductor 18 define another channel 60 that extends between the top and

bott om pevd besa03& 40. The channels 60 permit air to pereubddbsicedd hin the
housi ng 14, between the top and bottom portions 38, 40 thereof. [00391 The

engagenent of the curved portions 28 of the first and second conductors 16,
18 by the hheskeumndbidd@riion B&of thedpadihgy 14 esd theipiate Be of iresecamitosdodorl 8
conductors 16, 18 in relation to the housing 14, as noted above. Hence, the

connect or - 1AsH08SotRQchhfitHl 60 Ehad ekleA® BetleshRO Rt arkdi H3%tof poitiBhd 39, 48t THEt Ur e
that provides lateral restraint by engaging the plates %0 at or near the

m d- poi nt thereof ., Thi s, confi. £ 1 the such as
the channelBast (heiigiplbei SR KRR KB e 7 belden Hle B ARY PSR
ext endi ng between the top and bottom portions 38, 40 of the housing 14.

[ 0040] The POH¥NESBs4@Hergok conj unction with the openings 53, 54 in the
respective top and bottom portions 38, 40, facilitate circulation of air

t hr ough t hg0@¥nect orTheG®ngagemanéiof the cheved potions B8 of 8iesfirsOansldieodnd t he openi ng
53 formed in the top portion 38 of the housing 14. The curved portions 28

of the fir sbndittorse60r8bEmeteaiing $4 hblps iBlatk ]yl e6iedie the fiist &af devorie! ow t he
opening 53. Air therefore can pass into or out of the channels 60 by way of

t he openi n%gﬁcgbctgrp%f ﬁeijnﬁ'lsﬂ{iﬁﬂﬁpthte‘%ﬂﬁ { a% lﬂSteﬁ%B?ﬁéltlﬁQr{éei, MBSontectdr§6411

|4

The channel S0 adjol'n the opening 54 forne e bottom portion 40
of the housjng 14. The bottom surface 40a.of the bottom portion,40 of the
ousi ng 14 dP6S N SERRIEF BT BAT EhPEER EPs A1 BT BPHE T dreiacsdail i8ifiabove.
The gap 51 permits air to -flow into or out of the channels 60 by way of
t he openi ndysngaging theipdatepdl ol oy nsarthp mid-peiné thesgadniThis configyration pergutsitheict ed
by the first or second contacts 16, 18. The gap 51 and the side portions
54b t her ef aseopfeaturebe suchsasbisé erabnelb 6§, thatdbsh a wohstahtialy lnnblestruaied airflowptathr  or
exit the bottom of each channel 60. 8 WD 2006/ 107355 PCT/ US2005/ 046046

extending between the top and bottom portions 38, 40 of the housing 14.

[0040] The channels 60, in conjunction with the openings 53, 54 in the respective

top and bottom portions 38, 40, facilitate circulation of air through the connector 10. In

particular, the channels 60 adjoin the opening 53 formed in the top portion 38 of the

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 toflow

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.



[0042] Each of the channels 60 is bounded, in part, by the plate 20 of one
of the fiﬁ’?”@ﬂﬂﬂf%cond conductors 16, 18. During operation of the
connector 10, Prst and second conductors 16, 18 ar EGTEURRY/ U4 he 11 ow
of electrical current therethrough. The resulting tenperature rise in the

pl ates 20 heafig42ihe ai rExghidTithe etaanelo 66 éspmnded)dn phrarbieths pldbd20 pOEEI]S tHhe
heating of the air within the channels 60 is believed to induce airflow

through the coRngfl@Eondeondi&oft 16 18! ﬁh%@fxé}aiién SemeesRhddtRADaIEREd1GAL | Y DY
the arrows 62 in the figures. It should be noted that the arrows 62 are

e o bbb A R AP, R, bR Sk e
Fi

represent the atl ve w exiI st

in and around the connector 10. [0044] shown,  far .exanple, in, Figure 3,
the air heat §sH{ng W@Hﬁra&?@ﬁzeﬂb‘é"fﬁ%ﬂ Wi ajrvathin e omreppRding-RABIS 50,
The rising air can exit the channels 60 by way of the slots 30 fornmed in

the curved posl.ions 28 of the first and second conductors 16, 18, and the
opening 53 forned in the top portion 38 of the housing 14. Rel atively cool

anbient air emient er Tiehdakinpaethe aB0vitkif thedelagmelDB0 vebelled tden@aie arfloand
t he opening 54 formed in the bottom portion 40 of the housing 14. The cool

air repl aces I | § B H#ﬁ’!’ ol b e atifal deathpg of
first and secﬁaﬂ) ggtlt)lﬁled%&é‘%loértgr &‘ger%;ﬁ I gattee?lglescteﬁpga c%rrmon a; ar@?ﬁ’r rﬂegﬁ{) ogas
a "chimey effect. " _.[0045] Th ir circulating through.t hannel s 60 hel ps
to cool the f$2r inthe,fi “re§ei38h@ﬁé gﬁ doted dhat thee qq‘és ?'Feg‘é‘il‘ﬂ‘?eglﬁéﬁﬁs?ﬁé"epassage
of the air over the surfaces of the plates 20 can transfer thernal energy
fromthe pl atissp@es pylycerlare npliatanded tor fully sgpsesent thp relatiedly complex girflew
portions 28 increase the overall surface area of the first and second
conduct or s 16pattéfhs thean thayheetebly ek@cid andareunddbé tormeetor tOnNvecti ve heat \
transfer fromthe first and second conductors 16, 18. 9 WD 2006/ 107355
PCT/ US2005/ 040044 As shown, for example, in Figure 3, the air heated by the plates 20 is
believed to rise within the channels 60. The rising air can exit the channels 60 by way of
the slots 30 formed in the curved portions 28 of the first and second conductors 16, 18, and
the opening 53 formed in the top portion 38 of the housing 14. Relatively cool ambient air
can enter the 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.



[ 0046] The above-descri bed features, by helping to dissipate the heat
generated during operation of the connector 10, can facilitate the

transm s\wEmoehom@seat er anounts of power through the cpetyesionsodkbist han
woul d ot herwi se be possible. The noted features can also help the connector

10 to operate at | ower tenperatures that woul d otherwi se be possible,
pot ent i al | J004Gbr ovi nJheraboveldestibéd feptusgsdby belpingdo Idissipatef the heat gomerated or 10,
and can potentially reduce the anmount of space required to accommopdate the

connect or Harig bpératiorddf @ik ke tbr ¢ 00 facilitaf B4 handthiBsios of greater AMod@PLEL a
preferred enbodi nent of another electrical connect or in the formof an

el ectri cal gg,lgpﬁ{f&%’? tﬂ,QQon{bE@&,{_‘i@'ﬁ%%&ﬂd A&Qr\ﬁ ﬁpﬂlﬂ@t Bhe &@d Fafreybat rat e

12, as depl ted In ure he connect or rrses a ou3|ng 104. The
connector 1 | so,conpri firs t or 0 a second .conductor 108
nount ed ina‘?sﬂg1 ot&}&cﬁg“ gjﬁo%ﬁﬂ%rf&fggowef ?’Ppeééﬁ ?{‘]% ﬁ% @ﬁﬂvt“f‘l ° second
conductor 108 are substantially identical, with the exception that the
first and Peesle roverdially smprovye the oxliahility anshgarvige Life ofj the gonnectior Afcndicght

hand configuration. In other words, the first and second conductors 106,

108 are sympoehtialtyaredycelihspasoadt @ﬁmwe raquisadt to @a¢dngmodate thieczbnpecoel QJaiihihng

t hrough the center of the connector 100. [0049] The first and second

conduct or s 44 Qfsctrdi8 dedeb, conprise a major portion in the formof a
substantially flat plate 120. The first and second conductors 106, 108 are

mounted in [ti(g@] housi %9 Lijr9s47 X I(SH%}I a{b‘?ef@h@(tl &b cglglcf?l %ﬁ»tﬁér e?e%txﬂ?gosecond

conductors 108 &6 Spaced deprc 50] The
first and second ¢o uctor 106, 108 each c rise an int rned ate nber
123 that adPBIseoran Q@r meié@s@cwakqe@n@&rr@gp digicAgngsier 190 pbe pqunted
intermedi ate nenbers 123 each include a substantially s- shaped portion that
causes t he ondmmsubsizate 42, asidepin@diodigure 93 5he pamec2 (08 tompOas a housing 104.

The connector 10 also comprises a first conductor 106 and a second conductor 108
mounted in the housing 104.

[0048] Tﬁe first conductor 106 and the second conductor 108 are substantially
identical, with the exception that the first and second conductors 106, 108 are configured
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 Condl‘lctOI'S 106,
108 are spaced apart, as depicted in Figure 8.

[0050] The first and second conductors 106, 108 each c;,omprise 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

10



the internedi ate nenber 123 to neck inward, toward the center of the
connector 10, as shown in Figures 8 and 10. [0051) The first and second

conduct omg 306107368 al so conprise a plurality of cont agdT/0eR0F04bass t hat
extend fromthe corresponding intermedi ate nenbers 123. The contact beans

124 can mate wWith a contact, such as a contact blade, of another electrical
devi ce suchhaintamediatsmemberctd3 toaeclemmaed towardila centenvaf the gunneetont, e

enbodi nents of the first and second conductors 106, 108 can be forned

Wi t hout thehbwh @i Rigdiest8eandeltbers 123, so that the contact beans 124 extend
directly fromthe corresponding plates 120. [00521 Each of the first and

second conqygdqrs 106pnelfiS: HdSRGRINTBLESRSs208) 1WBALId o SQ16@linteH | s 126
ext endi ng ﬁpomqa seconde, or bot%om edge ofS t he corres()[?(])élp(ijsien;H pl e{tyte 120, for

el ude pr ouir] fearpi24 il 8t Aot NERbIRuBd e G R E R 155,

[ 00531 The first and second conductors 106, 108 can conduct power between
the subst ran@ctbeagyd 26 kan s ejcartast such 2 drspaiaeidhladi of apetberedieiical or 100
is mounted on the substrate 12 and mated with the second el ectri cal

connect or . de@BB4ichTdser seowrsd elgetfiCal cosndctor feat shown). akltehetcte ¢rolddimentn ofithat i ng
mat eri al such as plastic. The housing 104 includes a first side portion

134, a secqyst sddecddacoh@ittdr3h 06,21 08%RAn b Fririedwilhivhit ttR1dtetmedaeadribdpOr ti on
141. The top portion 138 adjoins the first 2fnd second side portions 134,

or i ons. 192> SAsRRE bR bEee SR LRENFRSCID ok i cefRipAathad Rl o o5
cavity 145 0N "t neEakbagIrRoRRd sprad cobeEates APoc B T SRRy SE0a P e g an,
as shown in Figure 8. 4 0055) The housing 104 al so includes an upper nating
shroud 146 ofxselderdailgyl 26 extendingfromye geoend, onbatgsn edgriofthe eomespaading glagthr oud
147 extending fromthe bottom portion 11 WD 2006/ 107355 PCTI US2005/ 046046
120, for mounting the connector 100-on the substrate 12. Alternative embodiments can
include press-fit, or other types of tails in lieu of the solder tails 126.
[0053] The first and second conductors 106, 108 can conduct power between the
substrate 12 and the second electrical connector when the connector 100 is méunted 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 &nd 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

11



140. The |l ower mating shroud 147 has a cutout 156 forned therein, as shown
in Figures 7 and 8. [00561 The housing 104 further includes standoffs 149

t hat cauwm tdoeiidmess om of the first and second si de porpemus2088d4604636 and
the rear portion 141 to be spaced fromthe substrate 12, as shown in Figure
9. In other words, a gap 151 exists between the substrate 12, and the
respecti ve 14owdihe dowder mdtingrsbraudr &7 hap d cutobhip Hrmed fhereinoasshewn in Figgresdd t he
rear portion 141. The bottom of the housing 104 is open, as noted above. The
cavity 145 antilserefore adjoins the gap 151. [00571 The top portion 138 has
three substantially square openings 153 forned therein, as shown in Figure

7. Alternat bmgenbodimn{o%sﬁgﬁobmw iR SndBIFL1 4 thhEEHise $hBBBttdMof theOf
t he openi ngs 153. Moreover, the openings 153 can have a shape ot her than

square in ternati ve enpbodj.nment.s. 0 jrsto,an n ctors
106, 108 a?‘J S‘iaﬁ‘géﬁc’é‘g St t%"’i‘?féﬁr%ug"gag“%%%ﬁ;re%‘fc’)‘lrtﬁ°ﬁﬁé‘?6§??gﬁﬂ%{aﬁgﬁggﬂ? i.e.,
the first and second conductors 106, 108 are inserted into the  housing 104
in the "+z"substraisct3, 3h shompe incliguietd- 1B @then WORS, P gaR L S hxistiPebties ihe wubyirate
accommodat es the contact beans 124 as the first and second conductors 106,
108 are i rigeanditlie r¢spOSHL lower gidabpEthe izt apfl sedomdfsidegiornont Bd¢ db¥famsigheluct or s
106, 108 becone disposed in the cavity 145 as the first and second

conduct or s r&@&ortidB] A eTHebotohPsk thohusindel 04119 bpdn)gs AbKd aBbee. fTHedaviepMBICt OF
106 is spaced fromthe first side portion 134 of the housing 104, and the

second con ' fromthe second side portion 136 when the
first and g%leg(%fre{ge %tg%ltn zgagrfezé%gcl%q

re fully inserted in the housing 104, as shown in

Fgue . LERERY e ot ng a0 koelydes Lena g Letuces M2 dgp that

Figure 8. Itl?ergi?l,r atlsI s%glw?lrir’l'Ftighu?e 7.1 %dternative embodiments can be formed with more or less
than three of the openings 153. Moreover, the openings 153 can have a shape other than
square in alternative embodiments.
[0058] The first and second conductors 106, 108 are ipserted into the housing 104
from the bottom thereof, i.e., the first and second conductors 106, 108 are inserted into the
housing 104 in the “+2” 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

12



WD 2006/ 107355 PCT/ U52005/ 046046 retaining features 142 grasp the

i nternedi ate nenbers 123 of the first and second contacts 106, 108 as the
first anwocmoener3sont acts 106, 108 are inserted into thechosmongedssd. The
retaining features 143 grasp the rearward ends of the plates 120 of the
first and second contacts 106, 108 as the first and second contacts 106,
108 are i ngetrining featurestida gnespshatntermediate oerghgrs T3 of Biedfst andi seeondzentagisend
downward fromthe housing 104 when the first and second conductors 106, 108
are posi ti apedi 08 dshhafitshendsuesndigontédds 1665 168 anerinsanted fmtguheBousignkD49 Théhe
solder tails 126 are received in through holes forned in the substrate 12,

and est abl irétalnﬁ{gefésﬁxtéaahs%%b%ﬁé reﬁﬁbmgﬂdstmh@pmﬁq@@roflﬂéoﬁ@%dtéa@orﬁubst rate
12. [0062] The connector 100 includes features that can facilitate

circul atlon thar I hel p
to cool thé&® gtgﬁtgé({:)? ldéfggﬂé]%}sggn&? \Q/Ig(ﬁé ilst%g arr lﬁgﬁgllﬁé ﬂ{ér}lg%ge W t hin
the connector 100. In particular, the plates 120 define a first channel 160
t her ebet wedf4 Moreover, the pl ate 120 of the first conductor 106 and the
first side portion 134 of the housing 104 define a second channel 162

t her ebet wed0(613nd t hdhglsalder tail§ 126 cxthmd dewmwiatd dromal thet hmusingd Odrvehenttles Srst ond
side portion 136 of the housing 104 define a third channel 164

t her ebet weqfid sé®né boNductods 166,908 @re3positinedlvithtretht hbading 364,08 @howeh t hi rd
channel s 160, 162, 164 each ad10|n the openings 153 in t he top portion 138

of the hou;fﬁcggesl% | YOEEONSEer 1S 48 fece RS A thro DAY fine HAAOSI S0

162, 164 e exten tomo housi ng erefore adjoin

the gap 151.,t hat bet en t substrate 1 d ve | owner

endsor a2 sl RedBe OB eRP bk Shestor 180 fad Esffai% deortion

141 when the connector 100 is nounted on the substrate 12. The first,

second, and0@62lrd chdieepanerby,109ancludes feattresthapeandfacilitate cirenlationafiait e

bet ween the gap 151, and the openings 153 in the top portion 138. 13
through the connector 100. These features thereby help to cool the connector 100, and

prevent heated air from being trapped within the connector 100. In particular, the plates
120 define a first 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 secoﬁd 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 166, 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 opeﬁings 153 in the top .portion 138.

13



WO 2006/ 107355 PCT/ US2005/ 046046 [0064] The first and second contacts 106,
108 are supported by the retaining features 142, 143, as noted above. The
connect owOL06/141885ef or e does not require horizontal sSUpGKV$2005/036046r sim | ar
structure that provides lateral restraint by engaging the first and second
conductors 104, 106 at or near the md-pqoints of the plates 120. This

confi gur at il6A64] per ni fihediet and seqamdicantacts 496, A3 @ke supporied by the retainipgnd, and
third channels 160, 162, 164, that forma substantially unobstructed

ai rflow patféateres &42)il43, dsemmba’oovb.eTh@pmmsaoniOQ thereftweennotOqyirechodizohtel
bot t om of the cavity 145. [0065] The first, second, and third channels 160,

162, 164, G’i R Gt siRNlatdubtukd@iat ﬁaeﬁaem&rdl&astfarmtﬂyeentg@%mgwd fileanti38 of
t he housing 104, facilitate circulation of air through e connector 100.

I'n particul g dfgggg%kltcgr?trilm SIT%Qa?gr n&?ﬂletlﬁidrﬁi)lﬁ@g? ﬁ'ge L}flat%{’ 9%(?1 1’?1?15 5 ¢ st ‘i”gioﬂ' n

t he openln er’efore can pass into second,
and third channels 16 162, 164 I ngs 0 The
bot t om of tpﬁﬁmé%lt\l}‘FWe‘i afuEEs oiHe asﬁéfwa Q’lé‘?ﬂ’oﬁ c?\?g%)*fﬂ @'&Féiﬁae@?@ O it s
air to flowinto or out of the first, second, and third channels 160, 162,
164, to or forin asubstentighpunaistneedeisfiov pathrstending beoweeme torel IR efghe at e 12,

‘In other words, the gap 151 and the open configuration of the bottom of the

housi ng 104opsify i 04 aad sheltsdtent ofthe yavitynielsst ruct ed path for air to enter or
exit the bottom of each of the first, second, and third. channels 160, 162,

164. [0067]odg4ii N9 ORGEG: O&cditaBﬁtlﬁfH“&ﬁﬁﬁéﬁlé@Qthﬁﬁ&&ﬁmﬁﬁ@n%ﬁ@\%@'

conductors 10 108 are eate the passage of power therethrough. The

first ch | .160 d d t th.t f d d
HEGELTNE YR R R R R
the first conductor 106, and the third channel 164 is bounded by the plate
120 of t he thesosRecteloH il dn Marticolr, te rsbeseqndy 2es thﬂ’ﬁéhﬁl’%ﬁlﬁek60ﬁé2’d}&ﬂ|aﬁl@1n

operation of the connector 100 therefore heats the air within the first,
second, anthe dpenthgs @ hanAdd therbfe cat@ass irbd or out of the first, second, and third channels

160, 162, 164 by way of the openings 153.

10066] The bottom of the cavity 145 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 operation 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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14 WD 2006/ 107355 PCT[ US2005/ 046046 [0068] The heating of the air within

the first, second, and third channels 160, 162, 164 is believed to induce
ai rfl ow wWo goeghossee connect or 100. The airfl ow pattern PST/USENS045046

di agrammatically by the arrows 162 in the figures. It should be noted that

the arrows 162 are included f i]lustr ses only,

intended tdOPGRll y r eliedisains ¢ e,agwg{stp@&eﬁ%g@pgg rth!r‘é\ﬁp%’é‘ﬂsé% hat
may actually exist in and around the connector 100. [0069] As shown in
Figures 7 dibd i9believed ti indhesaaiftbwoihrough the cameelot 18@ cOhalairGongaiternis 106, 108
is believed to rise within the first, second, and third channels 160, 162,
164. The ridehéted didgrangmatiosllly biyhike roved 1625iﬁctﬂdﬂﬂgmaﬂdlttshbtild be matudeha tHH0, 162,
164 by way of the openings 153 in the top portion 138 of the housing 104.
Rel atively channel s
To0 162, 1680, EARPERE f°gf§ﬁﬁbf%“°§h‘a‘5?%e o AR e R O M 5o
repIaC|ng the a t he r sec third..channels . 160

164 di 5t acEieTE g Rfgelraampli Hop P R iy e UG R BE P g aoja $2
[0070] The air circulating through the first, second, and third channels
160, 162, cosacckas|®9.to cool the first and second conductors 106, 108. In
particul ar, the passage of the air over the plates 120 can transfer thernal
ener gy frorf00ésg pl at ess diddvnhiy Kgmee? and/®, thhaahedtedby fler firsemddiesands sed above
inrelation to the connector 10. [0071] The foregoing description is

provi ded f Qondbteord 06008 @Bew@veh e'aéd Withia Mk fifst, sB@nd! ShdBird AREARErH0aS
limting the invention. Wile the invention has been’ described with

ref er ence g, D ofeatl sTRPCh A de Rl NoELE LoSfRl Az Lo iBouRAs SRR

t hat the 57 whi een use ern’are wor descripti
illustratio rat her rds of tion her mor alth h the

i nvention I‘Pgéhedéﬁgﬁméééé? b t%?‘é?lﬂn\)\,#glﬁh%#‘tg,?%ﬁ%g& g lﬁ%\Y%V@B‘]ﬂaﬁm d€t ur e,
nmet hods, and enbodi nents, the invention is not intended to be limted to

t he parti cehmentedihsdirstssagondrapil thirdachanhes i 6% d2i Lot sxwendsthegapllpl and the
structures,
bottom of the housing 104, replacing the air within the first, second, and third channels
160, 162, 164 displaced due to the heating of first and second conductors 106, 108.
[0070] The air circulating through the first, second, and third channels 160, 162,
164 helps to cool the first and second conductors 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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met hods and uses that are within the scope of the appended cl ains. Those
skilled in the 15 WO 2006/ 107355 PCTI US2005/ 046046 rel evant art, having the
benefit &fotdve/idBashi ngs of this specification, may effpet/ReEsosdss

nodi fications to the invention as descri bed herein, and changes nay be nade
W thout departing fromthe scope and spirit of the invention as defined by
t he appendadle¢hitiaft havifthe®eastitl of the teachidsrofitinb ssecificatibg, msy effédt atmens be
applied to connectors in which electrically-conductive blades are used in

lieu of the,6QREMINRES thtGnvehBoRbs AQRrBRNEHEGH O chhffes ntBre ﬂa@dé’%ﬁhox&jts

clainmed: 1. A power contact conprising: a first conducti've plate and a
second condyuct i.v | ap,e it . h, ..Qt her uctive
pl ate defin eRamgg fﬂ%élg%s q Sggqsel &rng 1% ngt"g?}{eghg%‘,mé%% gg@%eél bc?’u@‘e rap%eglgg& cfé;lln ‘a

third outer_edge, such that each edge is angular]y offset fromthe other
edges; a fiffoSEXanpigede poREIPISS o SRYATHGN CRIRT APRAICH e sPNIsGioss incWiieh of t he
first conductive plate, and a second curved portion extending fromthe
first out ereletigmllyfconthective biadds arcasetliot lieneof pheatanductioss ki, i 8 toh éhefdonducterar ved
portion of the first conductive plate and the second curved portion of the
second condwet 10® plate diverge in two opposite directions; board tails that
extend in a common first direction fromthe second outer edge of the first
conductive plate and the second outer edge of the second conductive plate;
and a first contact beamthat extends fromthe third outer edge of the first
conductive plate and a second contact beamthat extends fromthe third
outer edge of the second conductive plate, the first and second contact
beans extending in a direction that is generally perpendicular to the
common first direction and generally perpendicular to the two opposite
directions.
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2. The power contact of claim1, wherein the curved portion of the first
conductive plate extends through an arc of approximately ninety degrees. 3.
The power contact of claim1l, wherein the first curved portion of the first
conductive plate has a plurality of slots forned therein. 4. The power
contact of claiml1, wherein the second edge is disposed opposite the first
edge. 5. The power contact of claim1 wherein the first, second, and third
outer edges_of _the first conductive plate are substantially aligned with
the first, ddebsalimgdd third outer edges of the second conductive plate,
respectively. 6. The power contact of claim1l, wherein the first, second,
and third outer edges are angularly offset by substantially 90. 17 7. An
el ectrical connettdPONYBRPHIL FHBPIISING housi ng defining a channel; and a power

contact recei ved, s tORIuGRRPIR andl\&cdiQ B dubRRLARE positfonetPpdrsliel B i St
conductive plate and a second conductive plate positioned parallel to each

other, the piherseach sonduetivewlatqrdediniag aileast nBrsseutescdse apreged ouer epgeaend ach
defining OPRQIioHG: od4OREh ARLdrRRL i 1y 3ot Froftd tqée%ltﬁmdgéa?t extends between
the upper and |ower “ends; a first curved ' portion and a second curved portion
ext endi ng from t Aéirthgpeed portion etending ffony the fissi Quiseedenof dhenfisictondustiye at es,
respect i Vel Y MgY £io0oh 8 Sulbd BEaBHLVEMRORLA AR Al ShP eder Slme QRHPT | ve
plate and the Second curved portion of tthe second conductive plate diverge
in two opposdindactive péts, ivdweeinsthe digstteorvded pprtien af thepesti spgductivé platechnd daruni cat i on
with the c | g ; ' dﬂﬂ; : | . .of the first
conducti ve p%g émgﬁ %@%gngg%%%ﬁﬁ c8ﬁ§§é‘ﬂ§%£%$§?%93§8 Fﬁkgfgg%u%%htact beam
t hat extends froboarhtilsthdeextand i10é cénmeorf finssdireciiondiva iheseqnd bater edge of

the first conductive plate and the second outer edge of the second conductive plate; and

a first contact beam that extends from the third outer edge of the first conductive

plate and a second contact beam that extends from the third outer edge of the second

conductive plate, the first and second contact beams extending in a direction that is

generally perpendicular to the common first direction and generally perpendicular to the

two opposite directions.

2. The power contact of claim 1, wherein the curved portion of the first

conductive plate extends through an arc of approximately ninety degrees.

3. The power contact of claim 1, wherein the first curved portion of the first

conductive plate has a plurality of slots formed therein.

4. The power contact of claim 1, wherein the second edge is disposed opposite

the first edge.
5. The power contact of claim 1 wherein the first, second, and third outer edges of
the first conductive plate are substantially aligned with the first, second, and third outer

edges of the second conductive plate, respectively.

6. The power contact of claim 1, wherein the first, second, and third outer edges

are angularly offset by substantially 90°.
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and a second contact beamthat extends fromthe side end of the second
conductive plate. 8. The electrical connector of claim?7, wherein the
housi ng further conprises an opening in a portion of the housing. 9. The

el ectrical connector of claim8, wherein the first curved portion is |ocated
directly below the opening in a top portion of the housing. 10. The

el ectrical connector of claim?7, wherein the housing further conprises an

opening in a botton1 ort§fn of the housi ng. 11. The el ectrical connector of
claim7, wherein’tMeelfqHet cRIeIRGOBRIE %N of the first conductive plate has

a plurallty of shabsig@eni®ifg 4 BRARId12. The el ectrical connector of claim
11, wherein the housing further conprises _an op enlngmln a bottom portion of

t he housing. 13. a?ﬁ‘ﬁeréP@E‘{tF‘?cﬁ‘éﬁdl&Y(}Hﬁ@@{“&ﬁl thy popensaifasqinelidingier conpri si ng an

opening in a topa, fip@céidastivefpldid1ghdiednd GondhBrivkdlatd P&itRES pdraifedto aemnect or  of
claim 13, wherein the first curved portion is _located directly bhel ow the

openi ng in Phe: thsfirgsprdusiveotlate gad ﬂ‘éﬁ?ﬁoﬂ% congluctiveplategash defining onpetitect or  of

claim 13, Wyslphid 1b0& RILIAR d dide &atﬁ{a&&d%&w&s&%@gaaﬂalo%;éaasbel ow t he
opening in the top portion of the housing. | ectrical connector of

clai m7, wherei natfins cwyed pprtieq #nd acsgeqnd guived aortlclbmmmtguffom thgjuppesenbn from a
first edge thhl': Rt Eddrs%&on%&&’dﬁ% g‘iﬁ'at&' é&&cﬁ%@ Ah&LhtESHSNGIRY oxfu*oﬁ ot edge of

t he second conductive plate, first and second contact beans extend
in a directhedhsttoanductive gletn@nélthewemdﬁemql pertig of the tsprond eenviveiiveiplate

The ol oot r1 ar SR Pl R R0 f Ukl b el AP e BN 0 2

di recti on opwebkinne; t he first and second curved portions. 18. The electrica

connector of clappy. { MGt Slibhd' M BRUSHALnELES (HE FirsP cHHIBANE plate and the

second conductive plate; and
a first contact beam that extends from the side end of the first conductive plate

and a second contact beam that extends from the side end of the second conductive plate.

8. The electrical connector of claim 7, wherein the housing further comprises an

opening in a portion of the housing.

9. The electrical connector of claim 8, wherein the first curved portion is located

directly below the opening in a top portion of the housing.

10. The electrical connector of claim 7, wherein the housing further comprises an

opening in a bottom portion of the housing.

11. The electrical connector of claim 7, wherein the first curved portion of the

first conductive plate has a plurality of slots formed therein.

12. The electrical connector of claim 11, wherein the housing further comprises

an opening in a bottom portion of the housing.

13. The electrical connector of claim 11 further comprising an opening in a top

portion of the housing.
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extendi ng therethrough, and the curved portions are disposed in the groove.
19. The electrical connector of claim 18, wherein the curved portions are
inserted into the groove. 20. The electrical connector of claim19, wherein
the groove is disposed proximte to an open upper end of the housing. 21.
The el ectrical connector of claim 18, wherein the housing conprises an upper
portion and an opposing | ower portion, and an openi ng extendi ng through the

upper and |ower portiaons, and the curved portiqns define s|ots extending
t heret hrough to b‘f)-aTé@ ﬁ?féma@ﬁ@w%r f Cliffe [y et S 15k cvfr‘fe4 Poffign 1s

comuni cat i RRat¥d difeciy el R MB iop&hindfin tHaop SO of fRMoLKE. 22. A power contact
conprising: a first conductive plate and a second conductive plate

positioned parallel to each other, both conductive plates having a

plurality of endss ThSefeétfidl cEHHeMBLIRRA il §WiRh Be PREMALLGIEVREI0BAEL | ON _
extending froman end of the first and second pl ates, respectively, wherein

the first cisrnbgey therening inflhe tpp pation fghsdiousinge pl ate and the second
curved portion of the second conductive plate diverge in two opposite
directions; board tails that extend in a common first direction fromends of
the first and séboby Jdentinak conpectpn of elasim Znwherein; the bogrd tailicextéidaim aext endi ng

from an endoQfmddfrsf difedonRAFN Gk Kb RE ke irdt Bbhcflt S GRANDGAUBBBEndAGAM ¢ hal

extends from an en e secon onductive p , erein the ends from
whi ch t he f firstedgenfithe easombicondustineplathsadtheditst andiscaend cghtpétdeamgextendin t he ends

from whi ch £ Rygediof %ﬁaggsgg%é@gfgglggﬁc‘ﬁgg é&ﬁ{etéo&%n beatfotich 4 gE;P%n}I he first

and second ~cont act nd" Irection that I's gener
per pendi cul perpandictlaetodertwoppasitsdirecidnsect i on and general |y perpendicular to
the two opposite directions.

17. The electrical connector of claim 16, wherein the board tails extend in a

direction opposite the first and second curved portions.

18. The electrical connector of claim 7, wherein the housing defines a groove

extending therethrough, and the curved portions are disposed in the groove.

19. The electrical connector of claim 18, wherein the curved portions are inserted

into the groove.

20. The electrical connector of claim 19, wherein the groove is disposed

proximate to an open upper end of the housing.

21. The electrical connector of claim 18, wherein the housing comprises an upper
portion and an opposing lower portion, and an opening extending through the upper and
lower portions, and the curved portions define slots extending therethrough to place the
opening of the upper portion in fluid communication with the opening of the lower

portion.
22. A power contact comprising:

a first conductive plate and a second conductive plate positioned parallel to each

other, both conductive plates having a plurality of ends;
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23. The power contact of claim22, wherein the curved portion of the first
conductive plate extends through an arc of approximately ninety degrees. 24.
The power contact of claim 22, wherein the first curved portion of the first
conductive plate has a plurality of slots forned therein. 25. The el ectrical
connector of claim22, wherein the top, bottom and side portions conprise
outer ends of the first and second plates. 26. A power contact conprising: a

first conductive plate and_ a second conductive pl atgi p(%si tioned parallel to
each other, thefifsf pavedpmtiontndbsespud eirvedpoftion exicading froanduend fdhs| at e each

conpri si ng first iah@ tsecontd MMk, RREPbtRBlya RheRinS BeONFt CUF¥E hoRint bOfhe first
respectively, wherein the first curved portion of the first conductive

plate and t Fendagive platccand vhecrespnid crpd partionef thessesind copdrgtiva plefe dprge & di ver ge
in two oppogid &pdik@ftdtiens. and the first curved portion includes a
plurality of consecutive adjacent curved sections separated by slots; board
tails that extenboard tails hesisnd in & comme first direstiop from erdssaf thej§est ard t he fi r st
conductive pl.affofiiife fRESasPonding first edge of the second conductive
plate; and a first contact beamthat extends fromthe first conductive plate
and a second contiiagtconacirheah xteading: fidw Mrapehof ke Bstemduativndiats andea pl at e,

the first apd, c@ﬂﬁ&lb‘éﬁﬂ‘tﬁgﬁ%%eﬁ?ﬁ% aﬁé§@MM%dga gﬁnﬂw\%g}kité? @vgkﬂaﬂhhé S

general |y perpendi cul ar e comon first Irection and generally
per pendi cul emdstfont which e fsowli seeondicprtadtiberss exidndrag diffsrencthan thetendpeans are

di sposed berugen, i 3 aRE WeofHENSH RERE WBng. 3fon HAEHDAE S QILALT O

cl ai m 26, erern curved porfion I'Pst  conductive plate extends
t hrough an eontacbobeaays prterd irad dirsctinn that is gdegalbegerpeddiculdthie thovmmmenhtsact of

cl aim 26, erein the on rved portion j.ncludes a plurality of
consecuti v\gﬁlé?fjg%%%nrqtge%ez?q\yéﬁgpfg%{fu:{%gg%{ﬁg(Eevf)%(r)pé)to Séﬁ%gf/&lsofsl%t S. 29. The electrical
connector of claim26, wherein the first curved portion and a

23. The power contact of claim 22, wherein the curved portion of the first

conductive plate extends through an arc of approximately ninety degrees.

24. The power contact of claim 22, wherein the first curved portion of the first

conductive plate has a plurality of slots formed therein.

25. The electrical connector of claim 22, wherein the top, bottom, and side

portions comprise outer ends of the first and second plates.

26. A power contact comprising:

a first conductive plate and a second conductive plate positioned parallel to each
other, the first conductive plate and the second conductive plate each comprising a first
curved portion and a second curved portion, respectively, wherein the first curved portion
of the first conductive plate and the second curved portion of the second conductive plate
diverge in two opposite directions, and the first curved portion includes a plurality of
consecutive adjacent curved sections separated by slots;

board tails that extend in a common first direction from a first edge of the first
conductive plate and a corresponding first edge of the second conductive plate; and

a first contact beam that extends from the first conductive plate and a second
contact beam that extends from the second conductive plate, the first and second contact

beams extending in a direction that is generally perpendicular to the common first
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second curved portion are integrally connected to the first and second
conductive plates, respectively. 30. The electrical connector of claim?29,
wherein the first and second contact beans are integrally connected to the
first and second conductive plates, respectively. 31. The electri cal
connector of claim30 wherein sone of the board tails are integrally
connected to the first plate, and others of the board tails are integrally
connected tg the second plate. ,32. A power contact conprising: a, first

uni tary contffretionand gengrally pegpendicularq 4hq torapposite g‘ﬁ&“d‘é’f‘?’ \)’@e‘iﬁfl’ar?oec"ﬁ@%‘i ti oned
paral | el tOb@m@arecaﬁéfpesrea batwkéd 8¢ adjatemedrvp@scciieR. extending in a first
direction fromthe first conductive plate, and a second curved portion
extending in the first direction fromthe second conductive plate, wherein

the first curvedyporiel gweplcohth® dfi dlsiln BORAHEI MR Alrdddepadiich bheheSagoONd curved
portion of the second conductive plate diverge in tw opposite directions;
boar d t ai | sCOUAURtiveRIatsEtends troeshvarsr o spRsrrdmaielyadachotsetsthosite the first
direction fromthe first conductive plate and the second conductive plate;
and a first contact beamthat extends fromthe first conductive plate and a
second contact Bedhs perer cented efglainy Yrvhereindbecssrendeyrvgd eertior ingludése  t he

first and Sﬁﬁf&ﬂf} of O6Hs@ative JH?J%EE& b PREAIRY sdpArard B, k8K 1 ON that is generally
perpendicular to the first direction and generally perpendicular to the two

opposite directions. 21 33. The power contact of claim 32, wherein the

curved portion .059.t"[rﬁ9 gfek&ié&l coﬁr%?lgl"_glfhélyiﬁl ﬁ, WnErefrthe 'ﬁfis§ cﬁxb%cp Pdhgdy ¢ of

approxi mately ni nety degrees. : e power contact of clalm 32, wherein the
first curvestcgurquivsd pottion e ififegrally canoertida itheelirptl and sedead cendpétiye plakesy of sl ots
f or med ther%hgmh%%, The power contact of claim 32, wherein no contact beans
are di spose '

30. The electrical connector of claim 29, wherein the first and second contact

beams are integrally connected to the first and second conductive plates, respectively.

31. The electrical connector of claim 30 wherein some of the board tails are
integrally connected to the first plate, and others of the board tails are integrally

connected to the second plate.

32. A power contact comprising:

a first unitary conductive plate and a second unitary conductive plate positioned
parallel to each other;

a first curved portion extending in a first direction from the first conductive plate,
and a second curved portion extending in the first direction from the second conductive
plate, wherein the first curved portion of the first conductive plate and the second curved
portion of the second conductive plate diverge in two opposite directions;

board tails that extend in a common second direction opposite the first direction
from the first conductive plate and the second conductive plate; and

a first contact beam that extends from the first conductive plate and a second
contact beam that extends from the second conductive plate, the first and second contact
beams extending in a direction that is generally perpendicular to the first direction and

generally perpendicular to the two opposite directions.
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bet ween the curved portions. 36. A power contact conprising: a first
conductive plate and a second conductive plate positioned parallel to each
other; a first curved portion and a second curved portion each extending
froma first end of the first and second conductive pl ates, respectively,
wherein the first curved portion of the first conductive plate and the
second curved portion of the second conductive plate diverge in two
opposite directigps; board tails at tend.in a co n.direction froma
second end of thgﬂle?esPo"éeﬁcF"m@‘éc?J‘lrl{]a‘E‘o u‘ﬁlfelr‘?}‘érﬁﬂﬁ qirg B?ﬂi%%iof &heg ﬁ‘étfi r st
end; and a téndaétive phteakiendBridughat areoftapprdsinfatedmitdtieddgtdest conductive plate
and a second contact beam that extends fromthe second conductive plate,

the first and second contact beans extending in a direction that is

general |y per pengli cthegloweOcdnbbet SRR 20ivhasihi thd firsB BdvaeRetichl dithdaispendi cul ar
to the two opposite directjons, wherein the contact beans are configured to

connect to SPSEFIEE Plafedias ¢ pluglitypf slotsdormed therein. '

35. The power contact of claim 32, wherein no contact beams are disposed

between the curved portions.

36. A power contact comprising:

a first conductive plate and a second conductive plate positioned parallel to each
other;

a first curved portion and a second curved portion each extending from a first end
of the first and second conductive plates, respectively, wherein the first curved portion of
the first conductive plate and the second curved portion of the second conductive plate
diverge in two opposite directions;

board tails that extend in a common direction from a second end of the first and
second conductive plates opposite the first end; and

a first contact beam that extends from the first conductive plate and a second
contact beam that extends from the second conductive plate, the first and second contact
beams extending in a direction that is generally perpendicular to the common direction
and generally perpendicular to the two opposite directions, wherein the contact beams are

configured to connect to another electrical device.
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