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SPECI FI CATI ON 16 SEP 2003 SHI.ELDED ELECTRI CAL CONNECTOR W TH GROUND
CONTACT SPRI NG Background of the Invention: The present invention generally
relates to the art of electrical connectors and particularly to a
connector having a shield that engages in grounding contact with a
cooperatively mating connector. GCenerally, known el ectrical connectors have
I ncl uded an el ectromagnetic shield. =l <s also known to establish contact
bet ween the el ectromagnetic shield and a cooperatively mated plug that is

inserted into the connector. This i gpj provid pnced
groundi ng and shi el ding of the conngz%gﬁ&?ﬁqgﬁger to prg'v?glsefegmconductlve

contact between the shield and the nated onn I's further known to
provide the spring with a S%HIERB)ED]E{-‘EEIT&ééL%éNﬁng(&%G i nserted mating
connector. The spring is sonMITHeGROBIND CENTACTSHRINGrt as a detent or a
positive lock. It is knowm to formthe spring and shield integrally froma
netal sheet. In particular, the spring is defined by a cut in the shield,

t hen forned ?%%{&Eﬁ&ﬂhefﬁ%nﬁ ing may be designed to exhibit desired
forces and s _C‘I’Trt__&rac errstics by varying the thickness (see Japanese
Patent Laid- Open Fhbbtesaitiioventibb getdeallyl @l3a04 e arFufetldmlrlc;al somsaweeLansk cabl e
assenbly is known for a USB (Uni versa| Bus or he |ike. Such an

rial
assenbl y i nchargeslatlyde ééﬂ'i‘f?&‘foélhé"’m%ﬁéh’ﬁ}% té‘étcwgéﬁ’(fl gspoiact WA, e t hat
a user connects .t rly corresponding nated connectors, the
shi el ds of tﬁ%oP%aﬁﬁ'gwaﬁn%mBPagﬁto t he cabl e have previously been

{rﬁnuf actured to h@éefalispapwnvatyrieil thaieents Bdvepeduddanaimaomagnaicapes of
e

shield. It is also known to establish contact between the electromagnetic shield and a
cooperatively mated plug that is inserted into the connector. This is intended to
provide an enhanced grounding and shielding of the connector.

In order to provide a conductive contact between the shield and the mated
connector, it is further known to provide the spring with a spring that biases against
the inserted mating connector. The spring is sometimes referred to in the art as a
detent or a positive lock. It is known to form the spring and shield integrally from a
metal sheet. In particular, the spring is defined by a cut in the shield, then formed by
bending. The spring may be designed to exhibit desired forces and strength
characteristics by varying the thickness (see Japanese Patent Laid-Open Publication

2 No. Hei 10-32043).

Further, a connector cable assembly is known for a USB (Universal Senal
Bus) or the like. Such an assembly includes two connectors, one on each end. In
order to ensure that a user connects the cable to properly corresponding mated
connectors, the shields of the connectors mounted to the cable have previously been
manufactured to have respectively different shapes. Because the shapes of the
respective shields and corresponding mating connectors are completely different, such
connector cable assemblies have high manufacturing costs.

However, in the ongoing demand to miniaturize electronic products and to
reduce production costs, the conventional connector structure is approaching its

limitations. Several problems with the conventional connectors have proven difficult



[espéctive shi el ds and correspondi ng mati ng connectors are conpletely
different, such connector cable assenblies have hi gh manufacturing costs.
However, in the ongoing demand to mniaturize electronic products and to
reduce production costs, the conventional connector structure is
approaching its Ilimtations. Several problenms with the cpmgggg%gnal

connectors have proven difficult 1 8 S,E P 2003 -2 to overc y reduci ng

the size of the connector, the |engt f the ground spri has, necessarily
al so been r efUREEOMS; BY Freycing the ”11% ‘??it ?F%‘WF‘Etg’EﬁghegﬂP%}EtOfpﬁeg@'mq Y Epi asi ng
strength. It is desirabl grels . ; ol ol y of the
ground cont algs e 5?S|aﬂ§' afl%’rl#ga r@rﬁ”? '%Eﬁ%ﬁ%ﬁ‘qi ?ﬁgagtcﬁ\r}gﬁ{s?gﬁz;rﬁ@%nnect or

W t hout occupking sieigh. space. It is further desirable to inprove

manuf acturing cost and efficiency, particularly by elimnating a need to
fabricate the shi #iddesrbiesodnprve Smuatfosngncesng seslieary of e ZIRNSOPHES f or
connector cable assenblies... ry of the ]Jnvention., Accordin an
enbodi nent oﬁqu}ﬂefopﬁg@m ' 5ﬁl}lgla%%?ﬁ“l”fg%‘éﬂnaL‘f?ﬁH%%?ro‘Pm]i]%u% oB?ug\nr%erhgrgf t he
type adaptedcta.raGel JREnGARRABRE 06st bAE biTRcgn i nsul ative
housi ng. A‘pF%¥51ﬁ§§ 0 eggﬁﬁhggfegﬂggyn?%gls areédi%posed I n ?he housi ng.
The connect Obaﬁibﬁﬁﬂkl’m@e&mﬁﬁatﬂngmﬁmwﬁdfabﬁ'czﬂhﬂmlsﬂiehis andhetiepaomplately covering
the housing. The shield has a cavity within which the mated plug is

recei ved. Fusepaately theonneripsdernsonna@pieable asebligid spring incl uding an

el ongate, resilient body portion and a ground contact portion. The body
portion of the ground spring has a nounted end integrally connected to the

shield and asqﬁ%-_g of Mliaddntiehd distally opposite the nounted end. The
ground contact end 1S shaped to slidably engage agai nst the mated

According to an embodiment of the invention, an electrical connector 1s
provided of the type adapted to receive a mated plug. The connector includes an
insulative housing. A plurality of conductive terminals are disposed in the housing.
The connector also includes a conductive shield at least partially covering the
housing. The shield has a cavity within which the mated plug is received. Further,
the connector includes a ground spring including an elongate, resilient body portion
and a ground contact portion. The body portion of the ground spring has a mounted
end integrally connected to the shield and a ground contact end distally opposite the
mounted end. The ground contact end is shaped to slidably engage against the mated
plug. The elongate body portion has at least one generally right-angled elbow at a
location intermediately between the mounted end and ground contact ends.

In an embodiment, the shield includes at least a first panel and a second panel
oriented at a generally right angle relative to each other.

In an embodiment, the resilient body portion is generally L-shaped, having a
first section between the mounted end and the elbow and a second section between the
elbow and the contact end, each of the first and second sections being generally
planar. In an embodiment, the first and second sections are generally disposed ina
common plane, such that the L-shaped body portion may reside coincident with the
first planar shield panel. In another embodiment, the first and second sections are

disposed in respective planes generally perpendicular to each other so that the elbow



plugf The el ongate body portion has at |east one generally right-angled

el bow at a location internediately between the nounted end and ground
contact ends. In an enbodi ment, the shield includes at |least a first panel
and a second panel oriented at a generally right angle relative to each
other. In an enbodinent, the resilient body portion is generally L-shaped,
having a first section between the mounted end and the BBBSbIVIHAd a second
section between the el bow and the contacf'bnd, each of the.first and
second sect i ehteBeshagedybody rariign lipy gparally cpIngHleat KBk A GameT of gﬁﬁt@g& and
second sections_are generally disposed in a conmmon plane, such that the
L- shaped bod?xﬁg$f?% RSt esi de coincident with thep first planar shield

panel . In anot her yegbadhoMent, itSrbinSdprind dnd @ehitl¢ aetuntas. dha reldiedposed
in respective planes generally perpendicular to each other so that the

el bow 16 - 3erhbadiffeht, AxOFouid sprmelis stfapddybony iptheshishl. | i es general |y
coincident with a corner of the first and second.shield 8aq|%ﬁel s. ILn an

enbodi ment, the gr@wRdHaripes HghaREFsEdMEhien & QPE VI TRIMPIOYH WPt ed
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advant age of the present rnvention'1s to provi n inproved connector.
Anot her adVaﬁ“’g?cﬂﬁd%farih@ﬁaﬁﬁ%&ﬂi_@tanﬁﬂl\deﬂgth @2 bompaxt By ltearmernbadimentothe
including a ground spring having substantial length in a conpact space. In
an enbodi menk;shuaprsl badygieaperdpriovides ferarown spring widisubstantipl inngth, alewiRg wi t h
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undesirably short ground spring exhibiting undesirable spring charactenstics. A
further advantage of the present invention is to provide a connector wherein the
ground spring has suitable flexibility and deflection characteristics.
According to an embodiment of the present invention, the shield is configured
to include a first panel that extends in an insertion direction of the mated plug, the
second panel extends in a direction orthogonal to the insertion direction, and wherein
a first section of the body portion of the ground spring lies in the second panel, and
the ground contact end lies in the first panel.
According to an embodiment of the present invention, the shield is configured
to include a first panel extending in the insertion direction and the second panel has a
surface extending in a direction orthogonal to the first panel, the ground spring having
a mounted end joined to the first panel and an opposite ground contact end in the
second panel. With this configuration, the spring member is formed to extend over
the two panels of the shield, thereby to ensure a sufficient span of the ground spring.
According to another embodiment of the present invention, a connector cable
assembly is provided. More particularly, the assembly cable includes a cable having a
first end and a second end, a first connector being connected to the first end, and a
second connector being connected to the second end. Each plug of the inventive type

described above. Further, each of the plugs has a shield including key portion, such

as a bump or projection, for mating and connecting with a correspondingly-keyed



4 .
further advantage of the present invention is to provide a connector
wherein the ground spring has suitable flexibility and defl ection
characteristics. According to an enbodi nent of the present invention, the
shield is configured to include a first panel that extends in an insertion
direction of the mated plug, the second panel extends in{gggprggtion
orthogonal to the insertion direction,, and wherein a first section of the
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cording to an e iment o e
present inveg&hgapmq figshield is configured to include a first pane
extending in the inserfion direction and the second panel has a surface
extending in a di Ferhérpthedey pogmnair ptapectine cini be formad integralhe with dimehidgy i ng
having a nmounted end joined to the fjrs anel and a Sjt r ound
contact end #§aRet RSCORBEGHRAIEVICCHRE "F ?‘iﬁagtaéwsdﬂ?rﬁ‘{}?%ﬁgg%%% ¥%hg
menber is formed t i &ltInntibRans Bhrilettord i€r eby to
ensure a suffici er‘&%cggégl?}gtag%ﬁgmgrou}l Y@B?ﬁ%g rAccolrg'i ng tocan{)t her
enbodi ment  obppdiereRn@SENMthe keHebblid @ible e pranvited with resircavelpdifiamtitkey s

provided. Mre particularly, the assenbly cable includes a cable having a
first end angomionesenhdharibie matetlinheg assemated wHh ope caiok B ABEDEFETVENRY £ i r st

d, and d t ' ted t |
of 1 he | nventie/angs 580 A5 oprR i Lif SRAEELSY R hlinaREABH iRtonnEQRAD! 10
shi el d including KgYer16{ihpthe Fbethen@éned skticired theRhiRicaid hakey portiont i ng and

connecting with a correspondingly-keyed 1 8 S E P 2003 4 mated plug. This
pernits the pavidaktherebcdebamemifactined tagether by & lHimple praseWpdWeB-ng
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advz?nt ageouslyy B S ekl cHaB¥ing @ Pbsition of a die used for the drawing
process, specifically for émbossing or a half-knock process. In other words,
two kinds of connectors can be manufactured by one press working facility, thereby to
provide a connector device which can be manufactured at a low cost.

An advantage of the present invention is to provide an improved electrical
connector. '

Another advantage of the present invention is to provide an electrical
connector that has improved grounding contact.

A further advantage of the present invention is to provide an electrical
connector that has an improved grounding spring. A related advantage is to provide
an electrical connector having a reliable grounding spring contact.

In an embodiment, the shield includes at least a first panel and a second panel
oriented at a generally right angle relative to each other.

Yet another advantage is to provide an electrical connector having a reduced
size.

A still further advantage of the present invention is to provide an electrical
connector that can be manufactured economically with reduced costs.

Yet another advantage of the present invention is to provide a connector
having a ground spring which can be easily designed to have a wide range of spring

characteristics.



According to an enbodi nent of the present invention, the connectors at
opposite ends of the serial bus cable are provided with respectively
different key portions such that the nated plug associated with one cannot
be matably received by the other. Such an enbodi nent advant ageously
prevents inadvertent m sconnections. By enploying the aforgggmﬂmgned
structure, the shield and the key portign_ provided thereon ca e

f act dt t hel i | e | ki . Furth , h iti
o the_pro ect | onRTBMPHAE SR Suf PRy G P otbE B easl Ty
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process, specl ossing or a half- ck process. In other
words, two ki ndsAdSitasinfestutesand advdneagenofitha ptaserdnimntion arqpdesasbadanki ng
facility, thereby to provide a connector device which_can be nmanufactured
at a | ow cosand Wil bejappareny Eopt therfleserinsionherap schfrpmihe dravangsy ovi de an

i nproved el ectrical connector. Another advantage of the present invention
is to provide an electrical connector that has inproved groundi ng contact.
A further advantage of the present invention is to provide an electrical
connector that has an inproved grounding spring. Arelated advantage is to
provide an electrical connector having a reliable grounding spring
contact. In an enbodi nent, the shield includes at least a first panel and a
second panel oriented at a generally right angle relative to each other.
Yet anot her advantage is to provide an electrical connector having a
reduced size. A still further advantage of the present invention is to
provi de an electrical connector that can be manufactured economically with
reduced costs. Yet another advantage of the present invention is to provide
a connector



having a ground spring which can be easily designed to have a w de range of
spring characteristics. 18 SEP 2003 - 5 A still further advantage is to
provi de a connector that establishes and nmintains a reliable a ground
contact with a mated plug received therein . Additional features and
advant ages of the present invention are described in, and will be apparent
from the description herein and fromtpe draw ngs. - 6 1BSEEMIP003 Bri ef

Description qf.the Draw ng}s: |G.1 is a perspective view of a conventi onal
el ectrical c&ﬁé&—émme ript % hemat i ¢, side, elevational view of the
convent i onal conNegHOY is (GRANLERRSAPLYa cdilvnrichal SicdrielidBnitdcey. of a shi el d
constructed in accc | anc t?’u teachings of the present invention. FIG 4
is an end, el evat iRIGdl is\a selerndtict fide, shivatichabdiviell && th8corvk@ioral cennec®ect i onal

view as taken generally along line V-V of FIG 3. FIG 6 is a fragnentary
sectional vi eablefessendlghield of FIG 3. FIG 7 is a plan view of a shield

accordi ng to anot nbodi nent of th inventi.on, Fl! i :
el evational view Hzﬁbt ﬁés %ﬁ]:aglvﬁwo? E\'—ﬁhff% 9(?n5%l—'1'?1ﬁd THaces “%%e%,gﬁ éﬁzgl\lllgglggﬁ’]m
view of the $fd&lebr@infehfon.7. FIG 10 is a perspective view of the shield

of FIG 7. FIG11 is a schematic, side, elevational view of a connector
cabl e assenbly FIG. 4 is an end, elevational view of the shield of FIG. 3.

FIG. 5 is a sectional view as taken generally along line V-V of FIG. 3.

FIG. 6 is a fragmentary sectional view of the shield of FIG. 3.

FIG. 7 is a plan view of a shield according to another embodiment of the
invention.

FIG. 8 is an end, elevational view of the shield of FIG. 7.

FIG. 9 is a side elevational view of the shield of FIG. 7.

FIG 10 is a perspective view of the shield of FIG. 7.

FIG 11 is a schematic, side, elevational view of a connector cable assembly
according to a further embodiment of the invention.

FIG 12 is a perspective view of a first shield of the connector of FIG. 11.

FIG 13 is a perspective view of a second shield of the connector of FIG. 11.



according to a further enbodinent of the invention. FIG 12 is a perspective
view of a first shield of the connector of FIG 11. FIG 13 is a
perspective view of a second shield of the connector of FIG 11. 1 8 SEP
2003 - 7 Detailed Description of the Presently Preferred Enbodi nents: Now
referring to the drawi ngs, wherein |ike nunerals desi gngtges P H®

corrpﬁnents, a conventional electrical connector 20 is illustrated in FIG

1. The conventi.o cannector 20 has an.insyl ati.ve housing 22 having a
receptacl e opeHEg D EAIRYOROHAE ee a-=a“ i P a nated pl ug ’
connector (not shoyg), réfrfe th MREdrhhigs, Whdr§in ke Aumeral dsftnateii@f conducti ve

termnals 26 are disposed I'n the housSing 22 for contacting correspondi ng
conduct or s oroldpeneris,eccoplergionanslentical coriteetoc @0 ircitlustrat@Din F1Gr. thdiei ncl udes
a ponductlve shield 28 that covers the housing 22. Integral with the

shiel d 28 i s cansenionakronasqigr 20 hasiagARsuatiyg hausng 24 Baviee § FeeePtiacle OPERAE ed
general ly al the.insertio trecti riLne: :

dont act port (et 3SR b RS R E SR o bRl B |

connect or  UpQfirebfigh.i APRirhliQbIchEhREVe iethihald T6art BRxpHed Gh eheiRBingP20ér t O
establish better shielding.” Unfortunately, mniaturization of the

coEnecft ?r d??fcpe&artihgc@gcspesﬁag\ﬁ@ddbmm tbasnatdd plhgcomected The FeregOr 28hi s
makes i ifficult to desi the gr sprin 0,to.vi esi.re

char act er i st ifegherpaelades; W%HBCtP’IeGﬂJ%Jggthég?w&%ttﬁ%h‘&qm%goﬁhglgge al&;{ﬂ] the
assenbly 34 ig:J : ag%lg ?ﬁgp% Myl bRt e,

i nsul at ed cabl éélégy(%%@g?%{lt%%l g%FORﬂ §f§ rs y%%%tnigc%?l %ﬁgggeﬁesrmrlr%ﬁlﬁﬁéed at a
first end of thbisedidhalid6tomTheagrewmnispeing G0hach oontdd poitsonmilusiaped too a

second end of the cable 36. Each of the connectors 38, 40 is adapted for
mating with Zosduetiveboearastagrnss thedrplug copnesior apefihe ngextion &‘FPGPEEN

COMNECLOr S 3, 40 L Rel U8ing 2 5 RERHIH B N URBHE Al ki

of the connector 20 results in lessened dimensions of the ground spring 30. This
makes it difficult to design the ground spring 30 to yield desired characteristics.

Referning to FIG. 2, a conventional connector cable assembly 34 is illustrated.
The cable assembly 34 includes a flexible, insulated cable 36 containing wiring. A
first connector 38 is mounted at a first end of the cable 36, and a second connector 40
is mounted to a second end of the cable 36. Each of the connectors 38, 40 1s adapted
for mating with a corresponding mated connector (not shown). Each of the
connectors 38, 40 includes a respective conductive shield 42, 44 for engaging the
corresponding mated connector.

To ensure that a user plugs the first and second connectors 38, 40 into only the
respectively corresponding mating connectors, the connectors 38, 40 are provided
with respectively different shapes. For example, as illustrated in FIG. 2, the first
connector 38 has a series A type configuration, the shield 42 having a narrow,
rectangular shape around a plurality of conductive terminals 46 arranged in a row.
The second connector, on the other hand, has a series B type configuration, the shield
44 having a hexagonal shape surrounding a plurality of terminals 48 arranged in a
rectangular pattern. The first connector 38 and second connector 40 could not be
interchanged, but can only mate with a correspondingly shaped mating connector.

Unfortunately, to manufacture the cable assembly 34 of FIG. 2, completely separate



correspondi ng mat ed connector. To ensure that a user plugs the first and
second connectors 38, 40 into only the respectively correspondi ng mati ng
connectors, the connectors 38, 40 are provided wth respectively different
shapes. For exanple, as illustrated in FIG 2, the first, connector 38 has
a series A type configuration, the shield 42 having a nad 8P W8ect angul ar

shape around a plurality of conducti\_/e8 termnals 46 arranged in a row. The

second connector, .on the.other nd, has lesB.t ' i@gn, the
ahierd Caa nirg iereRE S et B BT it S BI bo eEBh R o
arranged in 3o He&tAAGEl AL PRIdiREMciente first connector 38 and second
connector 40 could not be ‘interchanged, but can only mate with a

correspondi ngly sHapadg mewitoHFlGH.res tvarious domhentonsheedds are iltustratediuf act ure t he

cable assenbly 34 of FIG 2, conpletely separate 1 8 SEP 2003, - tooling
is required FWW@&%@W@&%WEW‘*{CH@%P Péqﬁ?“tf“iweé‘f‘o%né Sg‘&%ﬁ@
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FI GS. 3-13, vari conne are il ra constructed I n

accor dance Wt Radt@anhilngsvaiantildifingIROing foraedeiving a Masdd hglcathectac.cor di ng
a first enbodinment is illustrated in FIGS. 3-6. The shield 50 is adapted to
at |east par fThalshigldc3Vgemerallyiindudestanmgpernaselny, & prir pbeide paneds 3 sa@Bdapl ug

connector. The shi.el.d 50 generally. includes.an u . £ of
si de panel s B#¥ pé%dgﬁd erﬁ%éé’f"negéhéjloe%%q‘ af%gdag‘g?‘g%gkeﬁ%afgg%sd@ég]dg Ft?éelit end
downvar dl'y assf &4 1AW RriindFrafa (et 36 iPFiguRf) t® eabhdWakeiralytAithd shidlé (See
26 in Figure 1) to extend rearwardly of The shield 50. Each of the side
panel s 54, 560i Eatludftheaideaianels b4 riduintlndes 4 pairsof@dounting abs $0i fogsecurang WRi el d

to a surface, such as a circuit hoar ot shown)._The mounti.ng. tabs, 60 may
be rmounted Byekbogenriige, s lb%%‘flﬁﬂltg"’é‘:&cgﬂ %Bbn c‘flc"i“?ﬂ“gttﬁlés%sorﬂ'alae 50 to

the circuit o ounted by soldering, providing a grounded contact for the shield 50 to the circuit
board. A front of the shield opens into a cavity 51 (FIG. 5) for containing a housing
and terminals (not shown) of a connector within the panels 52, 54, 56. The shield 50
may be manufactured in a unitary manner by stamping and bending a metal plate. A
plug connector (not shown) is inserted into the cavity 51 of the connector to effect
mating.

For establishing grounding contact with the mated plug connect or upon
insertion of the plug, and for securing the plug in an inserted position, the shield
includes a ground spring 62. The ground spring 62 is unitary with the shield 50, being
formed by a cut 64 in the upper panel 52 and rear panel 58. The ground spring 62
includes an elongate, resilient body portion 66 and a ground contact portion 68 (FIGS.
3 and 6). The body portion 66 has a mounted end 70 (FIGS. 4 and 6) integrally
connected to the rear 58 panel of the shield 50. The ground contact portion 68 1s
distal from the mounted end 70.

The ground contact portion 68 is shaped to engage against the mated plug. As
illustrated in FIG. 5, the ground contact portion 68 has a contact apex 72 that projects
downwardly to form a point of contact against the mated plug. Also, the ground
contact portion 68 has an upwardly-ramped tip for slidably engaging the mated plug
connector during insertion, thus deflecting the ground spring 62 into biased contact

against the plug at the contact apex 72.



board. A front of the shield opens into a cavity 51 (FIG 5) for containing
a housing and termnals (not shown) of a connector within the panels 52,
54, 56. The shield 50 nay be manufactured in a unitary manner by stanping
and bending a netal plate. A plug connector (not shown) is inserted into
the cavity 51 of the connector to effect mating. For est8BEP3H8ng
groundi ng contact with the mated pl ug cqnnect or upon I nsertion of the
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58. The ground sprin es arIr el on resilient body portion 66

and a groundaféd @sbwardt addcabidn (ftériiediatady eashebn the theurbeatisndotiy aridahe 66 has a
nount ed end 371%)( FIGS. 4 and 6) integrally connected to the rear 58 panel
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lug. s 11 PhBE S Sraor B o e mpBuRtRD R 4Rt BESRER TPRl lecbif ™ €
contact apexse?c?io% ")%eﬁ&&kﬁﬁé SiboW OWANA il dbntaRt HéHioh 88.PRHeWecSid %OMdrATY is

agai nst the nated plug. so, the ground contact portion 68 has an

upwar dl y-ra rhblp ofiented lalodakil direetigraiyi wigich the matedpluglismsertshnect or  duri ng

i nsertion, thus deflecting the ground sprin

( 62 i bi
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the ground contact portion 68, as illustrated in FIGS. 5 and 6. _The

resilient bodgnguaiby ¢aammon with the upper panel 52. For example, the second section 78
angles slightly inwardly from the plane of the upper panel 52, positioning the ground
contact portion 68 within the cavity 51. In particular, as shown in FIG. 5, the second
section 78 is at an angle 01 relative to the rear panel 58 which is less than an angle 2
between the rear panel 58 and the upper panel 52. As illustrated, the angle 61 1§ an
acute angle.

As the contact portion 68 of the ground spring 62 is pushed outwardly, the
resilient body portion 66 of the ground spring 62 deflects (both the first section 76 and
the second section 78). The spring 62 thereby exerts a spring bias against the mated
plug connector.

According to another embodiment, a connector shield 150 is provided as
illustrated in FIGS. 7-10. The shield 150 is adapted to at least partially cover an
insulating housing for receiving a mated plug connector. The shield 150 generally
includes an upper panel 152, a pair of side panels 154, 156 and a rear panel 158. The
rear panel 158 does not extend downwardly as far as the side panels 154, 156 to allow
terminal tails (see 26 in Figure 1) to extend rearwardly of the shield 150. Each of the
side panels 154, 156 includes a pair of mounting tabs 160 for securing the shield to a
surface, such as a circuit board (not shown). The mounting tabs 160 may be mounted

by soldering, providing a grounded contact for the shield 150 for the circuit board. A
front of the shield 150 opens into a cavity 151 (FIG. 10) for containing a housing and



66 has a first section 76 between the mounted end 70 and the el bow 74 and a
second section 78 between the el bow 74 and the contact portion 68. The
second section 78 is preferably oriented along a direction in which the

mated plug is inserted. In the illustrated enbodinent, the first and second
sections 76, 78 are disposed in respectively different 184Re80) Referring
to FIG 5, the first section 76 nornal II% lies in a plane comon with the

rear panel 58, while tg% secand section 78 lies. ip.a neral |y
comon with R Pt Sy Ogﬁ.cowtoé)‘(”é‘hﬁi the peipfls &@cégﬁgqggcﬁg‘gﬁg 78 angl es
slightly in ertdf intd"Ge LPRES 19130 8Het2onRBrmatidgNg t he

gr ound conrgtgzrg{%tgﬂrggﬁﬁ%gn)\%?ﬁi n tltl'u]e cgvi t§r51. Inepapticulrar, gs shown in
FIG 5, the secon#or sstailishing gSolngliratcoatacewigh eheGatecdpimgicomnecbort dppnr ear panel
58 which is |less than an angle 2 between the rear panel . 58 ang. H upper
panel 52. Asinsgitigatof sheaplug.tand famsgrerng the glugdn an msercdppsition, ke shig tact

portion 68 of round sprin I s _pushed hhkgnt bod
portion 66 OFICSL\%ES 8@6 sgﬁpg Agz‘gghed%ﬁp ﬁré(fﬁpéj “@@i‘;’?\ﬁ?‘{“ﬂ{eﬁ% }Vﬁtg'?h esgehg‘?zli é%@’% a(rzdy
the second sgghi #tnfed)by 1R 19854 1he uBBerlfAREICBY 26U SFde parie] I58. MPe Biodsd agai nst

the mated plug~connector. According to another enbodi nent, a connect or
shi el d 150 i sprimgoha2dedludes arn ¢lbugste, agsditnt bodyl regioy1G6oand prgrowd @INERC150 | s

adapted to at |east partiall v n, insul ating housing f.ar.r LW ng a
mat 6d pl Uy CBREBUSELE i JsHcTD 1 BobebRsa (PO itk Hora lpg LI Tl
152, a pair ' I i 50T g panel
158 doeg not 9{.&tf@ﬁ@%@ﬁ@ﬂ%&dg@ﬁ%gﬁﬁ%g%ﬁ% g%ﬂgg}ﬁillags&g‘,ﬂ © S?t opal | ow

term nal taitéonthagerm 168 iFidital drofr) theencemtedreddi@ér war dl y of the shield 150.
Edch of the si de_lganel s 154, 156 .includes a _pair of mount.i nrﬂ t&lbﬁ] 160 for
| Yl BWE

securing the shi edesround copfareragtion h@ﬁ-psggapgdéq FRAFEE ag%%ﬁt e wn) . The
roun {19, % G RSt e BELAFELAR: ORI e st
172 that projects inwardly to form a point of contact against the mated plug. Also, the
ground contact portion 168 has a ramped tip for slidably engaging the mated plug
connector during insertion, thus deflecting the ground spring 162 into biased contact
against the plug at the contact apex 172.

To provide the ground spring 162 with enhanced spring properties, and to
enhance its effective length, the elongate body portion 166 has a first elbow 174 and a
second elbow 175, as illustrated in FIGS. 9 and 10. Each of the elbows 154, 175 is
disposed intermediately along the body portion 166 between the mounted end 170 and
ground contact portion 168. The resilient body portion 166 has a first section 176
between the mounted end 170 and the first elbow 74, a third section 179 between the
first elbow 174 and the second elbow 175, and a second section 178 between the
second elbow 175 and the contact portion 168.

The second section 178 is preferably oriented along a direction in which the
mated plug is inserted. Also, the second section 178 is angled slightly inwardly. As
the contact portion 68 of the ground spring 162 is pushed outwardly, the resilient
body portion 166 of the ground spring 162 deflects (both the first section 176 and the

second section 178). The spring 162 thereby exerts a spring bias against the mated

plug connector.



front of the shield 150 opens into a cavity 151 (FIG 10) for containing a
housing and 1 8 SEP 2003 - 10 termnals (not shown) of a connector within
the panels 152, 154, 156. A plug connector (not shown) is inserted into
the cavity 151 to effect connector mating. For establishing grounding
contact with the mated plug connect or upon insertion qf Sgﬁmﬁ ug, and for
securing the plug in an inserted position,-the shield 15% inc# udes a

et | ;- the . .
being for med by aNent uang I IGRA T, furerar Siish by o fu SRR 15 71
ground  spri og, b6 LA H%g@b(ggpaheéw@éa% Z(%)Sﬂa‘vi{%efﬂpgbﬁ%@%fdi sefonkGdand a

ground contact portion GS. 9 and 1 ody portion 166 has a

nmount ed end A?iﬁ}sg;ﬁhgsom%ctoaadom)mm@m albd frscadndebechbie abd e seqopdplyganel
152 of the shield 150. The ground contact portion 168 js oli stal fromthe
nmount ed end aormectphalQr sumeintesiat sk sepend snérpitlrpcable. sHigduat nlBs EORPEEYT agai nst

the mated pl . Il lustrat ' | GS... 7
portion 168 Jf’:g%a 'ééaf(‘m?‘ig mé{%éﬁﬂ’ %@?F{eﬁ%ﬁta%? g‘jr)}gjg%lsr’ia%\?vgl}%eg%lﬁ gmna;t poi nt
of contact agaifasior by FBkigstedtdibateAifPa sdcbfid regz;ameicmme.t Fpagabe off 168

has a ranped tip for slidably engaging the mated plug connector during
i nsertion, tefereded cempomeytst dfahgfitstipigspnnastpr 280a angtindipated bereiwomitact

agai nst the plug at the contact ex 172, To provide the grou spring 162
vv: th enhalr)lcgEngfﬁF‘PeﬂQJ%‘?eéi)%‘?’l‘?‘@@,gatgﬁgtt?ro a éﬂ‘ﬁ‘é‘ﬁ'@%"qe{’? oéiﬁfee F?Qﬂ;&fl%ngt h? t he
el ongate bo ' -4 sk el bow 174 and a second el bow 175, as
i1 lustrated %{%IB%F&%%%%&%[C@ zlatltt:lr? tgf the el bows 154, 175 is disposed

i nternmedi ately al grgllidtetddddFIQ8r 11-03) ehéibofxht fiestand beomb plugedneentors 70 and
ground contact portion 168. The resilient bodillﬁgortion 166 ha f.irst

section 176 2heg déeinchulesran isuigtienbousmg 24, ang apluraligy ks UCHVE hi r d

section 179 e%‘fﬁa?s% ltﬁa,e214b disposed in the respective housing 212a, 212b. The terminals
214a, 214b are terminated to conductors in the cable 202. Furthermore, each of the
plug connectors 210a, 210b includes a respective conductive shield 216a, 216b. The
shield 216a, 216b at least partially covers the housing 212a, 212b of the respective
connector 210a, 210b. For the sake of description, each of the connectors 210a, 210b -
has a respective first side and a second side as bifurcated by an imaginary central line
X.

To ensure that a user can insert the first and second plug connectors into only a
respectively mating receptacle, the shield 216a of the first plug connector 210a
includes a keying projection 2182 on the first side (shown left in FIGS. 11 and 12) of
the shield 216a, and in contrast, the shield 216b of the second plug connector 210b
includes a keying projection 218b on the second side (shown right in FIGS. 11 and
13) of the connector. The projection 218a, 218b may be formed in the respective
shield 216a, 216b by a drawing process, such as, embossing or half-knock, which is
applied from an inner side of the shield. The projection is slidably received within a
corresponding key groove extending along an insertion direction in the mated
receptacle connector.

For optimal manufacturing efficiency, the first and second connectors 210a,

210b may be substantially identical except that the projections 218z, 218b are on

respectively different sides. Thus, the connectors 210a and 210b can be manufactured



first elbow 174 and the second el bow 175, and a second section 178 between
the second el bow 175 and the contact portion 168. The second section 178
is preferably oriented along a direction in which the mated plug is
inserted. Also, the second section 178 is angl ed slightr¥ igﬁg ?Iy. As the
contact portion 68 of the ground spring 162 is pushed ou &é I@, t he
resilient body portion 166 of the ground Spring 162 deflects (both the
first secti Qﬁtli‘-?lﬁu&f‘ﬁ'laﬁﬁﬁctuﬁﬁ% thng QA beembitteps [BR e Tot he sitbple foratigdhy
exerts a spring bias against the mated plug connector. - 11 1 8 SEP 2003
Now t ur ni ng dfehékeSing projection nparfoomed ahithe appropmigleyside00 is il lustrated. The

connector cable assenbly includes a.caple 202 having. site fjirst and
second ends. A fzfxl,tgquqkq1{)513{95?}'}{&\{65}10@5@;;3‘33& %Fﬁﬁﬂﬁfcg‘%ng? e%gﬁgcer ﬁorté? end of
t he cabl e, : ML [ [ d end
of the cabl g]_?gf‘:ﬁrgﬁg 1|ch(r1?’§ ‘“g‘%“?rg‘ F(’:tfc?ﬁl)lnect or ersgéfd%atitge fggg‘g{"?gs ?%)t lﬁﬁéﬁqﬁﬂ a

first receptspetific amnes bthe dendibed embediont. pFargxampnnehe imvenfidn Btnot s adapt ed
to mate with a second receptacle connector. For ease_of d:{,efer
oy b

conponent s dimiterbtofthe partispiag shappnelcthe groxnd sprngeas she -BerlbiFless g'ieﬁértli’?'
ref erence nunber C%@ﬁg'?g@ﬁgsﬂﬁs%r.gt“ﬁcﬁq?ag&ﬁ%qdfﬁkgg%?ﬁggbf &np{nvgﬁﬁ%‘gﬁpnd

plug connect®dr® ate ated In

11-13, each wfagpbnf i0 hbseksll it acarp| SithGabsRations Snd fibdicatiads by beic| udes
an insul ative housing 212a, 212b and a plurality of conductive termnals

214a, 214b dihsjrowisbouteparong opetheispisit iodistong optheanveption, Thyrefore aliske s
214a, 214b are term nated t.a conduct.ors.,in the gabl ) e e, each
of the pl ugS"gBtHHB@E‘So?’Ed r?‘i‘&igf’atﬁ)fﬁﬁrq lﬂgnﬂfj‘g? bee §?)°§§t“|2]§1§n E:hg#ég) ct({f{?e?éshi el d
216a, 216b. i}béﬁio%ms?ieﬁngdlﬁﬁhegﬂ&%a&clhﬁ%t partially covers the housing

t

212a, 212b o e respective



connector 210a, 210b. For the sake of description, each of the connectors
210a, 210b has a respective first side and a second side as bifurcated by
an imaginary central line X. To ensure that a user can insert the first and
second plug connectors into only a respectively mating ﬁfzﬁ@p? l e, the
shield 216a of the first plug connector 21 Ga includes 'a ﬂﬂ% proj ection
218a on the first side (shown left Iin-FIES. 11 and 12) of the shield 216a,

and in contrgét,.tge sBLeId 216b of the second plug connector 210b
i ncludes a k 1BJ€8d3'i on 218b on the second side (shown right in FIGS.

Hand L3) of e Conngehelics] BB SERIANCIAAN . AhHa B BE LRRMEY 1N

the respective Shl eld aw ng process

or hal f-knockempisigst i s applied from an inner side of the shield. The
projection is slidably received wthin a correspondi ng key groove

ext endi ng al ong afn insglabive beusili ection in the mated receptacle connector.
For optimal manuf aCi}E’“ ng .ef fi d, second connectors 21

Ca, 210b may be &8 '?léﬁ f 500 “‘éfe‘%f'ﬁ'ér dé§?(9§ e, hOYSIRE: o1 oj ect i ons 218a,

218b are on respgebhdilive 911&18%5@,ﬂtsogﬁtq€§stp Hﬁ%cdﬁﬁngmkﬁ"gsthg%hi@ﬁi and
210b can be manufactured 1 SEP 2003 - 12° wth shared manufacturing

t ool i ng and hsgegbkyvist epkn vehidethe miaved plog isicopyel; find ni ng  of the keyl ng
projection is perforned on the a

riate s Al t the pre
i nvention has beef SHSESPHR (8% { r‘E‘? Bﬁheaeeelo&g%tﬁeremgwﬁv@éwa 5%3& ment ,
it should bem@%@ C@Q@&ﬁﬁ%{g&lbﬁ‘{@s”}lbé’)“tﬁesooﬂ?gohio (B@dlés h&»flﬁgaspec'f'c

f eat ures of exanp e I nve t|on I's not

linited to thrupedkhe (TN 76 iaRgRlg cohhetdl o undsiidld, the ghtnd pestaéti poatidry
di'scl osed herein by way of exanple. Various substitutions and
nodi fi cat i on&0% d6¥heims @@m toj egege dg8tnst ghe mated plug, the elongate body portion

(66, 166) having at least one generally angled elbow (74, 174, 175) at a location

intermediately between the mounted end and ground contact portion.

2. The connector of claim 1, wherein the resilient body portion has a
section (179) extending to the elbow (175) and a section (178} between the elbow
(175) and the contact portion (168}, each of said sections (178, 179) being generally

planar, said sections (178, 179) being generally disposed in a common plane.

3. The connector of claim 2, wherein the second section (78, 178) is

oriented along a direction in which the mated plug is inserted.

4. The connector of claim 1, wherein the shield (50, 150) comprises at
least a first panel (52, 152) and a second panel (58, 156) oriented at an angle relative

to each other.




be apparent to those skilled in the art. Such substitutions and

nodi fi cati ons may be nmade wi thout departing fromthe spirit and scope of
the invention. Therefore, all such substitutions and nodifications are
intended to be enbraced within the scope of the invention as defined in
the appended clainms. 1 8 S E P 2003 - 13 Wat is clainmedggsp gy An

el ectrical connector adapted to receivela-mated plug, the connector
conprising: an ingul ati (aloFRT-! L: ; ive. i,nal s

di sposed in the hous: n'é'}f{ee%&g%‘?f&ﬂg{?@é’p léﬁu{’@r%fhff%%'fesq‘gi&%b;a& ply’g‘é"é‘?{ag]érti ally
covering t heseRQas (781 76N téiidif flom MR/inBantad 6@y {70y 1 78)t8 ohe iclbw (7@, mat ed
plug is received; and a ground spring (62, 162) iIncluding an el ongate,
resilient botid)podanctheB6tion (786) 7B redteadipgamay froomtheothessideiethow 68, 168),

t he body portion 6,. 168) having a nted en 70, .170) integrally
connect ed tolp‘f‘ﬁee"’éﬁioéﬁﬂ,g S%Wémﬁbﬂgﬁée%nﬁrya@fmﬁ&?gld Oée(iég}’}af%%e“g@i?]ﬁg shaped
to engage aggj d plug, the elongate body portion (66, 166)

havi ng at Ig%l %rﬁ%%@@“gl |y angl ed el bow (74, 174, 175) at a | ocation

i nternedi ately between the nounted end and ground contact portion. 2. The
connector of claim1, wherein the resilient body portion has a_ section
(179) extendi ng t© t heTbs penmeptor o claimyl avheeinithhzroungsprg: (Réel P2 ARd epow
(1.75) and tri]e 8? grc?obl part inon (168), each of said sections (178, 179)

bei ng gener al 1y %t? PSR Y ections (178, 179) being general |y di sposed
in a common plane. 3. The connector of claim2, wherein the second section

(78, 178) is oriented along a direction in which the mated plug is
i nserted. 7. The connector of claim 6, wherein the ground spring (62, 162} is

defined by a cut (64, 164) in the shield (50, 150).

8. The connector of claim 1, wherein the body portion of the ground

spring includes more than one of said elbows (174, 175).

9. The connector according to claim 1, wherein the ground contact end is

shaped to have a contact apex (72, 172).



4. The connector of claiml1l, wherein the shield (50, 150) conprises at

| east a first panel (52, 152) and a second panel (58, 156) oriented at an
angle relative to each other. - 14 - 1 8 SEP 2003 5. The connector of
claim4, wherein the resilient body portion has a section (76, 176)
extending fromthe nounted end (70, 170) to one the elboglééﬁ 174) and
anot her section (78, 179) extending away fromthe ot her! &9 @3bom/(74,

174), each of saidjsectjons, being. | anar, .and di sposed i | anes
general |y _angulaﬂoto S?P%?ﬁﬁﬁ.lggﬂﬁﬁibbgﬂﬁ@b?S?nﬁg°8P5F ffga £ ein the
ground spri ngedefi a éﬁ%&ﬁﬁ@tﬁe%m&mﬁﬁ@u&iﬁé’m P20t B¢ RoudH el MY pldralit
connector of claim®, erein the ground spring (62, 162)  1s ‘defined by a
cut (64, 164yxonductive tgmielodiéfiBed 503 ho@ing] e sbmhd 6O 050)ak leabtgianiatly wher ei n

t he body portion. of the ground_ . i ng includes nore than one of said
el bows (174, c2YHyg the nwge ﬁwrﬁé@ma\fé%%ﬁwwl%n Bihaghrhe majgderleg it ¢ he

d t ' : ) - 18 S
2 55003 0. TiceER8 b8 SARRRPIHEPEHEN TuARRbE S RRGHe btk Foby poribR
adapted to K&fdicGRamal agroend piritgt pbitidn (68)N68Y, tie Hodelpoeidhg 66,1680 hiaviag kve

housi ng and a plurali conductive term nals disgosed I n the housi ng,

ty of ¢ 5
the shield ( ymuniesicﬁ)nda(%dléa)smtwlm genpectedol e shgjd ane theameyndrontdse shi el d
havi ng a cavity. w.thin.whigch the nmate i S ecei ved .an und
Spring (oo, PREH tetldiinRl o iR U8 rdund SR SuPE T 1860
shaped to engage against the mated plug, the elongate body portion (66, 166) having
at least one generally angled elbow (74, 174, 175) at a Jocation intermediately

between the mounted end and ground contact ends.

11.  The shield of claim 10, wherein the resilient body portion has a section
(179) extending to the elbow (175) and a section (178) between the elbow (175) and
the contact portion (168), each of said sections (178, 179) being generally planar, said

sections (178, 179) generally disposed in a common plane.

12. The shield of claim 11, wherein the second section (78, 178) is

oriented along a direction in which the mated plug is inserted.

13.  The shield of claim 10, wherein the shield (50, 150) comprises at least
a first panel (52, 152) and a second panel (58, 156) oriented at an angle relative to

each other.

14.  The shield of claim 13, wherein the resilient body portion (66, 166) has
a section (76, 176) extending from the mounted end (70, 170) to one the elbow (74,
174) and another section (78, 179) extending away from the other side elbow (74,
174), each of said sections being generally planar and disposed in planes generally

angular to each other.



(66, 166) and a ground contact portion (68, 168), the body portion (66,

168) having a nounted end (70, 170) integrally connected to the shield and
the ground contact portion being distal fromthe nounted end, the ground
contact portion (68, 168) being shaped to engage agai nst the mated pl ug,
the el ongate body portion (66, 166) having at |east onel§&h€rlBlll y angl ed
el bow (74, 174, 175) at a location internediately between the nounted end
and ground contact ends. 11. The shiélﬁiﬁf claim 10, wherein the resilient
body portion has &Jsectlihgshieldiofgjaimyk, evhgray thegrotms spring\i6, 163) arantle a
section (178),.bet he el.bow (175) and the contact portion (168), each
of said sect#3%-(?§$Q¥5i¥@¥“%ﬁ?ng generally planar, said sections (178,
179) generally disposed in a conmon plane. 12. The shield of claim11,
wherein the second section (78, 178) is oriented along a direction in

whi ch the mated pllag i $heskiektedlaihd.s, Whereihihelgeountl sphing (621062 Wogenad t he
shield (50, égO) conprises at least a first panel (52, 152) and a second
panel (58, 186%°8t(08nit miheshelh(0e13®) ative to each other. 14. The
shield of claim 13, wherein the resilient body portion (66, 166) bas a
section (76, 176) extending fromthe nmounted end (70, 170) to one the el bow
(74, 174) and another TheshielRnfchin 107 Pheit 88 BbSIpaisY of FHRBrobR %H@gf si de
el bow (74, 174), each of said sections being generally planar an sposed
in planes gewehdes pporaihguong of widelbowe(Hdr 175). B S E P 2003 - 16 15. The
shield of claim1l, wherein the ground spring (62, 162) and the shield (50,
150) are unitary. 16. The shield of claim 15, wherein the ground spring

( §2, 162) is defipgd The shield according to claim 10, wherein the ground contact end is
shaped to have a contact apex (72, 172).



by a cut (64, 164) in the shield (50, 150). 17. The shield of claim 10,
wherein the body portion of the ground spring includes nore than one of
said el bows (174, 175). 18. The shield according to claim 10, wherein the
ground contact end is shaped to have a contact apex (72, 172). 1 8 SEP
2003 - 17 19. A connector cable assenbly (200) conprisiq@'Epgjgable (202)
having a first end and a second end; a first plug conneJto§ ( E a) nounted
at the first end of the cable (202), THe “first pl ug connector being
adapted to mate wil®h aAfrpprgctor seldpassemblyd@AN<mnnsing: second pl ug connect or

(210b) nounted at th d end of the gable (.202), the second plug
connector being a&aﬁ&i%@r}ﬁﬁ% 'rf%enga&éé&ﬁ%i’ et ptacl e connector;

wherei n each of therkiga c@fméct%ﬁgmﬁb b ARE iEPER 62RO 8abIL M), thérc! udes:
an insul ative housing (212a, 212b), a plurality of conductive term nals

(214a, 214b) frgipgpemuiector béieg hdaptridrig matdiwitk arfirstacegtatls cooneftwrt ors in the
s e

i magi nary i Ly ' e g j 16a)
of the first Iﬁgﬁ %eg%%%h]%gé:tfi %&éc% f%@? a?#g%lu{g%ég}ggh eayﬁeggﬁpgfgﬁé%cﬁ?%ﬁ{n%t%a) on
the first side of vileeeif esdhasiitvg fidDahd decorkipleg Sorinddiors)(200a, 2Bb)siaclades: pl ug

819 n{l ﬁgt g[)n ngét]]- gqt:)s?ulaitir\]/(é lhgg;ilrl]gg (26% ZE,G%iZQ)g, a%rlu?*jalei}tgftoif (():cr)]n uzcgf\?ebt)ern?ir:lai[sqglfa?%(l)ﬂg side
disposed in the housing and terminated to conductors in the cable, and a conductive
shield (216a, 216b) at least partially covering the housing, a first side and a second
side on opposite sides of an imaginary line (X) bifurcating the plug connector; and the
shield (216a) of the first plug connector (210a) including a keying projection (218a)
on the first side of the connector and the shield (216b) of the second plug connector

(210b) including a keying projection (218b) on the second side of the connector. -~




