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SHUTTERED ELECTRI CAL CONNECTOR SOCKET FI ELDOF THE
I NVENTI ON The present invention relates to electrica
w@ooseeioors and in particular to electrical coP@EAU2004/001222

sockets having shutters. BACKGROUND OF THE | NVENTI ON

El ectrical connectors such as data outlets have used
shutters for many years to mnimse the ingress of

dust, grine, grease, condensatlion and ot her

contam nants. The shutter is usually biased by a-

spring t oSHWPFTERED FRECTRICAL'CONNEETOR SGCKETSONe

shutters are closed by gravity. Wien a plug is
pﬁ;@rﬁ@ the shutter is driven away
Fﬂ#rom*‘he pl'ug by ro ation or |inear movenent.

Shut t er ed RJ453 ket s .canb rou dlntotvvot pes: .
The pessenh [PYantioBgs ‘F%%P SRR} o tars aRAdR REHREIRS to electrical
co lebbr AR Ha Ss. Wth front plate assenbl ed

utters, the s tter is part of the front plate
assenbly, hence much nore roomis available to fit the
shutter. Typically, shutters slide upwards behind the

front plate with a_spring or_gravity return. A
BAGK WM@@FWW&W&QN arrangenent is the

limted nunbers of sockets that can be fixed to the
Elettiromal cghuatatorsisachas idata ootletsieosatsefichuttess Kiruhamy years to

m)verrent I\/bdul ar sockets with integral shutters tend .
iR i IETEsASALST ETHEeNBERIS B COBPEREALIILANG PRI SoNtaminants.

The shdes: 1ts &sﬁ?ﬁg bge{seé Ep%%lqﬁg lté)% ol iPRSwarfs ctlgﬁ{rﬁ h Ft%leﬂatlvely,

'S part SOC S arrangemnen

sorh®6htifi€rs/ARe kcldsed g %rﬁ tyOWRRIrSa PRIg fsfiRsdrtdd Bl the sdcket, the shutter
is a

di sadvantage with't rrangenent is the conplexity
is dvfvenheway ftagn thieiplugby eotationadrlirejaa cesveanent. abl e and

the shape and need to neet strict standard

r equi rerrents for di mensi ons. Modul ar outl et shutter

Shtbtg%ﬁa F?ﬁg socke S can BL %lr(&'fpe&’ Wr{o"cgvtootypes fgor(\)tuﬁate 44588 Med shutters

and modular sockets with integral shutters.

“With front plate assembled shutters, the shutter is part of the front plate assembly,

hence much more room is available to fit the shutter. Typically, shutters slide
upwards behind the front plate with a spring or gravity return. A disadvantage for
this shutter arrangement is the limited numbers of sockets that can be fixed to the

front plate due to the room needed for the shutter movement.

Modular sockets with integral shutters tend to be more compact. The modular socket
can also be fitted to many different applications, as the shutter is part of the socket
itself. This arrangement allows for the most number of sockets per front plate. A
disadvantage with this arrangemént is the complexity of the design due to very small
spaces available and the shape and need to meet strict standard requirements for

dimensions.
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in types and rotating shutters. Linear shutters are

pushed into the socket when the plug is inserted. This
wo yps/ozfooshutt er has slots in its front face teBCEHADUZOWN/001222

the contact arms to pass through the shutter when the

plug is being fitted. The shutter runs in slots and

typically has a conplicated ?ri ng arrangenent to keep

the shutter parallel with thet plug to prevent janm ng.

A problemwith this design is the need for slots in
MOdh&rfmxﬂet shuaiter types han slsottedsrokdih éosiroingo pwo\grdaps linear push
. t{{Jath r@*l oW .ng 1c\ont amnants to enter the socket. This
In typeeangt refaing shuless | y has the shutter recessed to

nmeet the socket dinension requirenments when conpletely

pushed in. Rotating shutters provide a better dust
Line&VéHutedh§ afég@!i@{éﬁ' idingkt i

are required. The lg%migrg%ﬁutﬂﬁtéﬁitg@??&g@of shég?tﬂrg& [ e of
shugtembss ylotivkits fFbat flatd alow theeohtdchanms ef|passethréugh the shutter

| arge recess with catch surfaces to catch the plug's

when tha Pietiabeingditted se dhatttermans inuslotsranshiygticallyr hasoe s
oy e B SR SRS reven
ja %gSR?nxbﬁferH ALK %@E_@Q lis %Hé dedl folslots LDBRS A6tk face of the

posrti It is an objeCt of the invention to provi

shugtier €l tecdl ofsqabvidenmpathoallowiny @ntarfitaenetd edtet thed socket. This type
arrangenent . SUMMARYOF THE | NVENTI ON According to a
of desiegy uspaly diasshe shatterresassed fo mprat éhe sogkeb dirgensian requirements

hutte d]1yele trji.cal connector for receiving an
P EUnpldsly Ty

)
Wh%n‘é%lflp ppqs 8 Phe pl ug having a hinged tail for

| ockingly engaging with the connector, the connector
i ncludi ng: a body defining a socket having an open

Rotating Bhuttesgirovile sbettéredusticogetdrran@imémcthh thé Enbadversion, as
adj acent the open nouth for

no slots are required. The problem with this type of shutter is a messy look. The

shutter’s front face requires a large recess with catch surfaces to catch the plug’s

locking tab when inserted. The shutter catch surfaces also protrudes out of the

module again to provide the appropriate shape to accommodate the RJ45 plug when

the shutter has rotated it to its fully inserted position.

It is an object of the invention to provide an electrical connector with an improved

shutter arrangement.

SUMMARY OF THE INVENTION

According to a first aspect of the invention there is provided a shuttered electrical
connector for receiving an electrical plug, the plug having a hinged tail for lockingly
engaging with the connector, the connector including:

a body defining a socket having an open mouth;

a central shutter hingedly mounted to the body adjacent the open mouth for
rotation about a first hinge axis; and

a pair of spaced apart side shutters hingedly mounted to the body adjacent the
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rotation about a first hinge axis; and a pair of
spaced apart side shutters hingedly nounted to the
whowmy/ozdpacent theopen nouth for rotati on abouPCEAU2004/001222
second hinge axis, the second hinge axis parallel to
and spaced apart fromthe first hinge axis, wherein
the shutters are rotatable théough approxi mately 90
degrees from a closed positign in which together they
cover the open nouth while presenting a substantially
open moushifer ratatien aboutmsenoed hinge akisntheeseeond hingeexis parallel to

I in which | shutt ' ffset f th
e Ul rom ek BGF 9H% cantyal shut ter 15
5 S RAREGNIRY (RGBSR LE AL BrdolERUHb Sl ¥ o8t from: @

hi nge axi's passes. Prefera
clobed pbsitiparih valiish iBEthedtHed doRer ol fs Wﬂifér}ﬁt@sé}ﬂﬁig a
on each side of the central |eg, ereli n, when the
sulesthantiadlysflatrautenfachetocdrospeh positioh oeceiting thapllg in which the
ortjons assist _in covering the nmouth of the socket,
Cmﬁﬁﬂshﬂgﬁr§H3ﬁ§ﬁﬁpp%ﬂ§3%ﬁésﬁﬂﬁﬂﬁe open position, the
infill portions present abutment surfaces to assist in
retaining the plug. Preferably the shutters and the

Préférfably tHQfent shattér B qr_&}%.agéh favihg Qlc@nehﬁl%g'tﬁr WBEkh the first
sub- frame havi ng necked regi ons, the necked regidns

hingeraxis pasiseyy as hi nges for the shutters. Preferably the
connector includes a spring biasing the shutters
towards the closed position. Preferably the spring

e centrgl .shutter to the closed position ...
Pris R 8% dolelP e T N oS AR E0 it Body hd positioned
ond BR e6t19§iEd JP9RE Ldrittal 165 ef erably the central shutter
i ncludes at |east two projecting wngs, the w ngs
poswheosindwhen thé stadtterasiré Iretheanbdded pesitid, ehe ehf@$ Pdrtions assist
. under a%t uation fromthe spring,
in covering the mouth of the socket, and when the shutters are in the open position,

the infill portions present abutment surfaces to assist in retaining the plug.

Preferably the shutters and the infill portions are parts of a single plastic moulded
sub-frame having necked regions, the necked regions functioning as hinges for the

shutters.

Preferably the connector includes a spring biasing the shutters towards the closed

position.

Preferably the spring actuates the central shutter to the closed position and the

central shutter actuates the side shutters to the closed position.

Preferably the central shutter includes at least two projecting wings, the wings
positioned such that, as the central shutter closes under actuation from the spring,

they bear against the side shutters thereby closing them.
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t hey bear against the side shutters thereby closing

them Preferably each side shutter includes a stop,
WwWe@2mh/0300p engagable with the body to limt roPEL/AT20080001222

the shutters fromthe open position to the closed

position. Preferably the spring conprises fol ded sheet

netal having an end lip engaging the central shutter,

a curved portion, a cantil evef portion and an anchor

portion engaging the body. Preferably the connector is
Prefevablyeerheside shutter inclustbssustop tdeaah stdpeengrgable withthe body to
. rtion rotates about a nounting point on the body,
lmﬁﬁ’é‘}%&’/ﬂ Pg&éﬁ shortess Prpﬁét}?p‘?ﬁ’%l’% AR to Hhg elpend pesitions

the stresses that would otherw se be applied to the

spring. Preferably the central shutter has a cleaning
Prafeiably e é}iriré%&tﬁﬁﬁi@e%l&&ﬂsﬂ&%? Bletall Iﬁ%g gﬁ '3 engaging the

hi nge axis, the cleaning material provid to cl'ean
cerdtal shnttenla aumed postionencaritidesdryidrion rodatresndhes poktien

contacts. According to a second aspect of the
engmﬁﬁﬁgh%ROQ%ere is provided a shuttered el ectrica

connector for receiving an electrical plug, the plug

having a hinged tail for |ockingly engaging with the
PrefonbBe s connleto aeahSEd g Lokithekited sRAEMAIh Bl dnchor

socket having an open nouth; a central shutter
potiangeadates pbomt @thauntinigepdintipn dhi¢ Bodyt t he open nout h

for rotation about a first hinge axis; a pair of

sp a\é’i‘ef%daﬁqta%‘?fa desprmesancheg pergomeditced thestresses that would

' t open nouth for rotation about a

Oﬂ%@%%ﬁg%kﬁﬁg%dékgg?SEHQgSecond hi nge axis parallel to

and spaced apart fromthe first hinge axis; and a

spring biasing the shutters towards the cl osed
Prepersiblyi the, cenhrat shuttdrteassheledrdng radteriabaicida ot @idfemote from

afppr oxi mat el ¥ 90 degrees from a
the first hinge axis, the cleaning material provided to clean electrical contacts when

the shutter rotates past the contacts.

According to a second aspect of the invention there is provided a shuttered electrical
connector for receiving an electrical plug, the plug having a hinged tail for lockingly
engaging with the connector, the connector including:

a body defining a socket having an open mouth;

a central shutter hingedly mounted to the body adjacent the open mouth for
rotation about a first hinge axis;

a pair of spaced apart side shutters hingedly mounted to the body adjacent the
open mouth for rotation about a second hinge axis, the second hinge axis parallel to
and spaced apart from the first hinge axis; and

a spring biasing the shutters towards the closed position,

wherein the shutters are rotatable through approximately 90 degrees from: a

closed position in which together they cover the open mouth while presenting a

substantially flat outer face, to an open position receiving the plug in which the
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cl osed position in which together they cover the open
mouth while presenting a substantially flat outer

wo 206/023007 an open position receiving the plug permi2mnoo:222
thecentral shutter is offset fromthe side shutters.
Preferably the spring actuates the central shutter to.
the cl osed position and the central shutter actuates
the side shutters to the cl osed position. Preferably
the central shutter includes at |east two projecting

cengral gbuttehis offsegroposhe sidasblutesh t hat, as the central
shutter closes under actuation fromthe spring, they
bear agai nst the side shutters thereby closing them

| ' i ngl h
Pr e AR ERE B S EREL G shlBer R Rutetlions i amg the
cerSfil shB€ter A¢tQMes TRe SIIRBhBORE IMe skl HitRHE

position. Preferably the spring conpri'ses fol ded sheet
nmetal having an end |ip engaging the central shutter,

curved portiaon, a cantilever portion and an anchor
Pregwﬁ[yoﬁea%gggi sl tteranglydes aPle@ﬁgm pPyoje¢ting witngs; the wirgs

. C ructed.such that the spri nchaor .
pogiERBET iy SRBLEUSESFIHED o DL ublEe S0t B8 e spring
theyieehiainst delsifle Suitdis dRBebPUIRRGHGHenROr L1 on T educes

he stresses that woul d othetw se be applied to the

spring. Preferably the central shutter has a cleaning

‘gat rial attached to an end renote fromthe first

Pr ?rﬁgkv eachside shutterdagiudgs msten,iearh stopenigagable witbahe body to

. el ectr]c cont acts. when the shutter rgtates past .the

lnf EAGEBH g ER TP thegRenposiior to e red TR on
there is provided a shuttered electrical connector for
receiving an electrical plug, the plug having a hinged

Preferablyf thee spoirigi cughprisssgaiiiegsheet Metdlthain 86 Al lip &faging the
connector including: a body defining a socket having

cenfral shigHerg sukved portion, a cantilever portion and an anchor portion

engaging the body.

Preferably the connector is arranged and constructed such that the spring anchor
portion rotates about a mounting point on the body,
whereby rotation of the spring anchor portion reduces the stresses that would

otherwise be applied to the spring.

Preferably the central shutter has a cleaning material attached to an end remote from
the first hinge axis, the cleaning material provided to clean electrical contacts when

the shutter rotates past the contacts.

According to a third aspect of the invention there is provided a shuttered electrical

connector for receiving an electrical plug, the plug having a hinged tail for lockingly

engaging with the connector, the connector including;
a body defining a socket having an open mouth;

a central shutter hingedly mounted to the body adjacent the open mouth for
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a central shutter hingedly nounted to the body

adj acent the open nouth forrotation about a first
wheovgesani s, the central shutter having a pai rPOf/AU2004/001222

spaced apart protrusions positioned adjacent the first

hi nge axis; a pair of spaced apart side shutters

hi ngedly nounted to the body gdj acent the open nouth

for rotation about a second hPnge axis, the second

hi nge axis parallel to and spaced apart fromthe first
rotating@bant & firsthénge axishtheskutrabshutiarchaving b ghiireoft dpaoedy hpart

pr.oxi mat.el 0 .degrees from a closed position in

PTQIRTANS BY¥HA ?3 F‘ﬁ@;‘?g‘&toti‘@rﬁrﬁ@ngﬁéﬁlsﬁout h while

pre j i all y. f er face,. .t n e

post Pri STapReaRBARld ks RlngRtPinrE 0 P FodPRljacent the
opéfgidigth fbﬁr&éﬁéﬁbb&ﬁ%éd@)ﬁd%ﬂge 8R! fRrsecoid hM{e’ Sliflparallel to

the protrusions present and abttnment surfaces t
and spaced apart froai thenfgrst hingslaxgs, Preferably the connector

i ncl udes [ bi asi ng .t he shutters towards the

a SE%I n g
cl o¥dgrgBdhe phnttersaze sotatable troughappgoxisratalyed) degrees from: a

cloptd BpsiEbndft ISl Eod Bt Bled PRl IR AFOu il Higsantipe o
sulsstaaedlyrs ddtenfaeb dotdtos@bédtion Meﬁﬁhg%ﬁé g&ﬁgﬁn Which the

second of the side shutters to the closéd p I on.
cerpradfsbuttbt is affset from thad sidbshtigershasl whetetathaprotatistohsdpresent
(?téached to an end renote fromthe first hinge axis,
anqg gRutmentRustacas teassit iprefeiniag theopligean el ectri cal
contacts when the shutter rotates past the contacts.
Speci fic enbodi ments of the invention will now be

Pred&%sly BR¢dnmesR@FEndIHALDS E%ﬁ.lgg@lésﬁég Pﬂa SHeltRRE ﬁkﬁg%xteég B Uosed

as il'lustrated in the acc nyi n I gures.

positibondi nents are illustrative and are not nmeant to be
restrictive of the scope of the invention. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS OF THE | NVENTI ON

Preferably the spring actuates a first of the side shutters to the closed position, the
first side shutter actuates the central shutter to the closed position and the central

shutter actuates a second of the side shutters to the closed position.

Preferably the central shutter has a cleaning material attached to an end remote from
the first hinge axis, the cleaning material provided to clean electrical contacts when

the shutter rotates past the contacts.

Specific embodiments of the invention will now be described in some further detail
with reference to and as illustrated in the accompanying figures. These
embodiments are illustrative and are not meant to be restrictive of the scope of the

invention.
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Preferred enbodi nents of the invention are illustrated

in the acconpanyi ng representations in which: Figures
wa@2@sd2®how a perspective view of a shuttered PCT/AU2004/001222

el ectrical connector in accordance with a first

enbodi nent of the invention with the shutters in

cl osed and open positions reszectively. Figure 2 shows

the connector of Figure a in an exploded view Figure

3 shows a spring conponent of the connector shown in
DETALED DESCRIFEIONSAEPREFERRED EMBOBIMENZTS OF THE

z nmbly of Figure 2. Figures 5a, 5b and 5c are
IhiﬁéﬁfgiﬁViems to those of Figure a and b show ng the
shutters progressively opening in cut-away perspective

views. Figures 6a, 6b and 6c show the connector of
Preferged enfimdimentsnst the inveraictidredllastrgted en YheReconh sty sg

7a and_7b are simlar views to Figures a and |b, but
repgeseptatiensdppwlichent with a nore rounded front face.

. Fi e 8, cut - awa erspectjve view of a,connector .
Figgrfblnmiy B s et R tRRG A Sratered SlerBieal sanngator in

fhed -] ' I er.ed

oo R B30 SREirh ML St iy fi i B psed andt

op&opésitioR@rdsputtigelan open nmouth 24. As can be seen from
. Figure I'b, the socket 22 is shaped to receive a RJ45
Figgrg P shpws ghe cenndstersoftfigurestwiman exloded wida. RI45

R PSR S B ThRRES, S8 o B o
ighe B asetssala o b 2R OLANBE) o BUAIES, Lo Ll

Figarésd 525 6blandde &% sinidar viéwdabthede SAAAEREL BPARA 15 sH8wing the
shutters progressively opening in cut-aWay perspective views.

Figures 6a, 6b and 6c show the connector of Figure 5a, 5b and 5c¢ in a cut-away side
view.

Figures 7a and 7b are similar views to Figures 1a and 1b, but show the embodiment
with a more rounded front face.

Figure 8 is a cut-away perspective view of a connector according to a second

embodiment of the invention.

In the embodiment shown in Figure 1a and 1b, a shuttered electrical connector 10 has
a body 20 which defines a socket 22 having an open mouth 24. As can be seen from
Figure 1b, the socket 22 is shaped to receive a RJ45 style plug 5 such as that shown in
Figure 6a. RJ45 style plugs are fitted with a hinged tail 6 for lockingly engaging the

plug to its connector.

The connector 10 has a central shutter 30 hingedly mounted to the body 20 adjacent
the open mouth 24 for rotation about a first hinge axis 32. A pair of spaced apart side
shutters 40 and 50 are also hingedly mounted to the body 20 at a point adjacent the

open mouth 24 for rotation about a second hinge axis 42. The second hinge axis 42 is
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shutters 40 and 50 are al so hingedly nounted to the
body 20 at a point adjacent the open nouth 24 for
WO eot0an2om7 about a second hinge axis 42. The sepONAU2004/001222
hi nge axis 42 isparallel to and spaced apart fromthe
first hinge axis 32. The separation of the hinge axis
32 and 42 is such that the shutters are novabl e
t hrough approxi mately 90 degrees froma cl osed
position in which together they cover the open nouth
palatélel o Es‘rdaspaqed alfaagtﬁrerm the first himgepeis 320 STHd sepatatiothofthe hinge

25 Ss@d ter is offset fromthe side shutters
axig 32 ag Ws,uc;lht &e ehytiers pre moy abledegupl spprayimatelj?0
dediles il & ¢ h%edh% xtno&,s RMbEERePHES el the open mouth as s

h@ApPReAF 6150tot£{e HMitioA
ShAPRBEERINE LhXcldibouiPhSsitiof o MR Inc il ShiHE isifbet from the

side ihb’gtelrsm;sag shdwhiin@égur@Ilb. Inahed chbed popitivin shetwyn asFigure 1a, the
shown in Figure Ib. This %peatly sinplifies
three shiftiers presentia substanbplly Tiahostardacesgiving aclens appeatace to the

her hinge arrangements may be used. The
OVéprg}s!i%?hg%iqﬂr %f the side shutters 40 and 50, on an axis

paral l el to but offset fromthe axis of the central
shutter 30, allows the shutters to nmatch the specified

The shettera30040vend 56 nendct 40 thiJBod 20 kEbody bhiefradse 21 by integral
dictated i n National Internat| onal Standards when in
hmgﬁ% b G iﬂoléﬁSPP@tﬂV%x ag Blogwyn |1n Rigaperld. | This gheatly simplifies
e can S rOVId speci fi ed
maft AN akRlely ot fher B bogimBnfnt the H¥entiss: phardiinge
gll;n%gn X ntral shutter h| nge axis 32 is
arrpo i Erd ay B_g' ﬁ

I oned such at a large recess area i s not
required where it would be required with a single
pi vot shutter nechanism Thus, the front face of the

Th% BAsitenaIg efbentsleshtars 4@ endi30; an by aiisaparatieltotthe offset from

o o S R e s
dinYEHBNGEL S, anllglrélgrsg)cl?élthl I ab i éfﬁtteHQBq\q?i#}%al @ﬁ&eﬁ%ﬁo&gﬁ tandards

view of Fig |gures
when in their open position as shown in Figure 1b. This arrangement can also be

used to provide specified internal dimensions of plugs of other standards (other than
RJ45). The central shutter hinge axis 32 is positioned such that a large recess area is
not required where it would be required with a single pivot shutter mechanism.
Thus, the front face of the connector assembly 10 is essentially flat when the shutters

30, 40 and 50 are closed as is shown in Figure 1a.

The various components and sub-components of the connector 10 are clearly
illustrated in the exploded view of Figure 2. This figure shows that with the
preferred embodiment of the invention, the connector 10 includes a separable shutter
sub-assembly 60 having a body sub-frame 21. The sub-frame 21 supports the central
shutter 30 and the adjacent side shutters 40 and 50. The connector 10 also includes a

rear contact sub-assembly 80 having a rear frame 23 that supports contacts 82. A
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preferred enbodi nent of the invention, the connector
10 includes a separable shutter sub-assenbly 60 having
w@2dedysosub-frame 21. The sub-franme 21 suppor t BCT/AB2004/001222
central shutter 30 and the adjacent side shutters 40
and 50. The connector 10 al so includes a rear contact
sub-assenbly 80 having a rear_franme 23 that supports
contacts 82. Aspring 70, nnstgclearly shown in Figure
3, is provided to bias the shutters to a cl osed
springsTQ, inoest cldaelycshotwain Bigutre 8y is 3tovikied-toltdpethehshvittegs ® a closed
central |l eg 34 through which the first hinge axis 32
po % Qes as is nost clearly shown in Figure la. A pair
of infill portions 28, nore easily seen in Figure Ib,
are nmounted to the body 21 one each side of the
The@HFAl r i i
e B R SRRtk entral g P &Rbfigh whigh the frst

hinge exjséd2t pasted dveis subst icleanly shbwiTlreFigiiré la. POpdir 0 nf@Bportions
assist in covering the nouth 24 of the socket22 when
28, mpressiy seeh indFigoreat a%mtalted] te Hee bodis dHopesadti side of the

o e RS BB B b e
por%'&% DB a%e éQrt d? tRé gu]§ @ra%@?ﬁ "Itﬂéelhfﬂl%ﬁ'ﬁoﬁg 58 %bﬁﬂ 1ﬁ%o\1§rlng the

shown in Figures Ib, 5c¢c and 6¢c. Reflerring to

moiith 240f the soeket 22h\&heﬁ phié siguttédsi3s, 40 avd gedrd tbie&fliodeﬂq;osmon
shutters into a closed position. Spring 70 has been
Fur(glé%qr%@dmtf Ryéioas @8ipresamt ebuitropringurfards &9 assistiin eetaining the

Plug?”&ﬁén o At ahgi] 4 a8 e B s PR ahfhshenen in

gﬁlg,g@gnggcand overcone any friction caused by

cleaning of the contacts but is also such that it is
unstressed when the shutters are in their open
position. This is inportant because nmuch of the

Refgg@pgtq Figure b ét eain bmeodhﬂﬁqtrmg W isl priowided to biap thegshutters into

rte 0.t rIy desi gned spring wll be
a cliges ot Qeegp%ma 7& has begnid eﬁ’c&“@%d@é’l’?ﬁ%eélh apteéﬁl@ew effective

mafgﬁpt?rl 1%5&‘%%& fg?ééﬁ%a%cg‘g T‘{l}%gpp %gf@ﬁ&%f dr8 ,%%IO%UC(E_; smg £6r2€ to shut the
triple shutters 30, 40 and 50 and overcome any friction caused by cleaning of the
contacts but is also such that it is unstressed when the shutters are in their open
position. This is important because much of the operating life of the connector will
be with a plug inserted into it. A poorly designed spring will be overstressed and

will fail to close the shutters when its plug is removed.

As can be seen in Figure 3, the spring 70 can be punched and formed from sheet
metal into a shape similar to a question mark. Figures 6a through to 6c show that
only two points of the spring, its end lip 71 and its anchor portion 76, come into
contact with the body 20 and the central shutter 30. The central shutter has a slot 39
that receives the spring end lip 71 as is shown in Figure 5a. When the central shutter
30 is closed the spring 70 is essentially being compressed at its curved portion 72,
This provides a closed preload bias. When the shutters open, the spring anchor
portion 76 is allowed to rotate to greatly reduce the stress being applied to the spring



10

15

20

25

30

metal into a shape simlar to a question mark. Figures
6a through to 6¢c show that only two points of the
waeprosngr00its end lip 71 and its anchor porti onPGBAUZIOAR01222
into contact with the body 20 and the central shutter
30. The central shutter has a slot 39 that receives
the spring end lip 71 as is shown in Figure 5a. Wen
the central shutter 30 is cldfed the spring 70 is
essentially being conpressed at its curved portion 72.
70. Thhesrqsatien dise changestde qrestardrt poias whitteis ibfysorsdntttd @revent the

ope the spring anchor portion 76 is allowed to )
Sh‘ngfZ‘Pét%deg 12 59 9perepoRiionn dhe speiag Hhasq eambilever postion 74

. [ Lon_al.so _changes,.t h vercentre
WHCESGRRHRRRA S HNCL int o R P BRR b BEFOrSE R closea
Wiehate BHuttrstdie coRfeteBSbbdrD thath | ' i

canti | eSer spor tci 2?1%4%}?%Hm?%tﬁgﬁlgeggﬂhgg)lggggﬁﬁ%g?gf the spring

70 ispniarlgwestateld stress asitheanntitever pobion 7t ¢s iy relative g delaxed

hen th hutters are conpletely open, that is when )
Cofm%% [aaé tge Furviedspontion 72 s besnirptpted to minimise thevforce in this

t . h tyi t,i , A4 IS i

aref Py 8ler e SpRR B OB HFERHAGHS it HhPedEnbrer Guee
has been rotated to mnimse the force in this area.
However, the spring 70 has been held so that it

Refdrriisgtd Fignre¢ét carelnd seen tRef gerdengral shirtit€BChak 4 paie db Rbngs 36
seen that the central shutter 30 has a pair of w ngs

and33s Hid agaterthe side shitgensid anddl. Jhis arsasgeroeninef didver and
.Thi s arrangenent .of. driver, and. driven,can equall rk .
arif i FECQBRBETBE offhetOnssitectr iRheimis Brutel Y afady can drive
the@@Atdl sMBtdr®®. central shutter 30. Again referring to
Figure 4, stops 44 and 54 on the upper ends of side
shutters 40 and 50 respectively can be seen. These

stops engage with the body 20 to limt rotation of the
Againrefesriagstp siigutect stapsdd auekt4 o bhe uppércendsoafeside shutters 40 and

ition. The st 44 and 54 i ficall haped |
50 53RPGH VI 647 B SETE e SlpHe CaarAq Wi e Godyr29 teivitaetation of
e HEE 01 Bk10 ol T 5L B HAEM R gns
spepifially 6haped position to ensure that the shutters close to provide a

substantially flat outer face.

Figure 4 shows how the entire sub-frame 21 can be created from a single plastic
moulding. The hinges 31, 41 and 51 are created by necked regions, that is regions of
plastic that are narrowed sufficiently to provide flexibility. Figure 4 also shows
abutment surfaces 28a formed on the rear sides of the infill portions 28. These
abutment surfaces assist in retaining the plug within the open mouth of the

connector 10.

A variant of the first embodiment of the invention is shown in Figures 7a and 7b.
With this variant, the front face has a more rounded shape. In other respects, this

variant is substantially the same as the embodiment shown in Figures 1 to 6c.
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nmoul di ng. The hinges 31, 1 and51 are createdby necked
regions, that is regions of plastic that are narrowed
wa@edosiozioent |y to provide flexibility. Figure 4PEl/at2004/001222
shows abut nment surfaces 28a forned on the rear sides
of the infill portions 28. These abutnent surfaces
assist in retaining the plug \q/ithin t he open nout h of
the connector 10. A variant df' the first embodi nent of
the invention is shown in Figures 7a and 7b. Wth this
A sggendambodiment ofthefinventiarsissshowrrein RBignoed. #Wighp éhis kiternative
cts, this variant is substantially the sane

emgtggffﬁ%fﬁt&@sf@ga Flﬁ‘éﬁ‘r;’ttl% Higcaniratshuttes30 hapa Béi.rA)f§Qé€ﬁdjapahrt
i w ion i .in Fi 7. With.
PRSP n@ b1 PSR oS Rind iSad. T protrisions 92

and 94 PEéﬁen§ QHﬁttn@ént%gtrﬁ%& & £3ist ir?fetﬁi?@ﬁ%ﬁi e5 ¥vihrersltthe shutters

protrusions 92 and 94 positioned adjatent t

30, WD rge Hxare iB2he Fpen positions iWith thi2 emlsbBneant &% €¢ invention,

abut nent . surfaces to assist in retaining the plug 5
altiiggh thedheen shitfess 36, 0ganghed Bresanks generally s face, protrusions 92

bt j .S, embodi nent .of the invention,
amg?? L%E%ﬂptt \rﬁé %}f#’g%\ faft ?pg s Og'b‘,de ¢ uiwaff:'s% present a
generally flat face, protrusions 92 and 94 interrupt
the snooth face and protrude outwards. The second
Thesdvodidreenbodineritef thwimviehtionalsoodiffetd ev that the diing Y®is more of a
70_is mpre of a torsion spring. The end of the

torgigL:Sgginonh% epd o dhe wrring 7 iskonsieateddo site shtterd0dghe side
s s 23t S s SR 4S9 SARY shuter 0,

descri bed above are very easy to use. A suitable plug
having a hinge tail is sinply pressed into the open

Theroorirtectdroelepirilged dlspicfarpieby Bgsyoid tidee AsdiifabRy $hfg%eﬁﬁﬁ§ a hinge
them Once the plug has been pressed fully into'the
taildy pimeply presseddntaithe epan mguthidhe pluglitseld pusitiagert the shutters to
abyt e surfaces,28a nost clearl|ly shown in Figure 4. )
opdgr e Sinseithe S bt Br et aremed ALY iio dBhFrmesHor, the iail springs
doWRIRY in Fi
oFRIRNAL bt H MBS0 957l JBbel gm0 T
plugrisl thwerl tetained pritiginGbie cbhAedtor. Removal of the plug is just as easy. All
that is required is for a person to lift the tail of the plug and pull the plug out from
the socket. As the plug comes out of the socket, the spring 70 acts to close the shutters

as previously described above.

The embodiments described above are modular sockets. However, it should be
appreciated that the invention can also apply to front plate assembly type
sockets/connectors as well. Modular outlets are referred to by many names
including “key stone data outlets”, “30 mec outlets”. Shutters according to the
invention can fit to any connector or outlet including data outlets, modular or are

integral with patch panels, hubs, front plates etc.

While the present invention has been described in terms of preferred embodiments

in order to facilitate better understanding of the invention, it should be appreciated



the socket. As the plug cones out of the socket, the

spring 70 acts to close the shutters as previously
walemwsnedverd above. The enbodi ments descri bed abpvBAHRM®4/001222

nodul ar sockets. However, it should be appreciated

that the invention can also apply to front plate

assenbly type sockets/ connectors as well. Modul ar
outlets are referred to by ndﬁ@ nanes i ncl udi ng "key
stone data outlets", "30 nec outlets". Shutters

thag yeviods mpdificatiens candret made eeithduittdeparting froom Hecprinciples of the
. outlet _jncluding data outlets, nodular or are integra
invgntigny, Jherefarm dnesinventien sheuld benadersteadto inglude qlgsauch
. i.pyvent.i on has been described in terns of
““%?@‘%?%@dyéﬁ%ﬂ-lﬁﬁﬁ?s in order to facilitate better
under st andi ng of the invention, it should be
appreci at edt hat various nodifications can be nade
wi t hout departing fromthe principles of the
i nvention. Therefore, the invention should be
understood to include all such nodifications within
its scope. THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS
FOLLOAG: 1. A shuttered electrical connector for
receiving an electrical plug, the plug having a hinged
tail for lockingly engaging with the connector, the
connector including: a body defining a socket having
an open nouth; a central shutter hingedly nounted to
t he body adjacent the open nouth for rotation about a
first hinge axis; and a pair of spaced apart side
shutters hingedly nounted to the body adjacent the
open nmouth for rotation about a second hinge axis, the
second hinge axis parallel to and spaced apart from
the first hinge axis, wherein the shutters are
rotatabl e through approxi mately 90 degrees from a
cl osed position in which together they cover the open
nmouth while presenting a substantially flat outer
face, to an open position receiving the plug in which
t he



central shutter is offset fromthe side shutters. 2. A

connector as clainmed in claim1 wherein the centra
WGebusne007 s T- shaped having a central |eg thropgiTAuniosho1222

the first hinge axis passes. 3. A connector as clained

inclaim2 including: a pair of infill portions

mounted to the body and positioned one on each side of

the central |eg, wherein, whd® the shutters are in the

cl osed position, the infill portions assist in
THECBAIMS DEFINING THE INVENTION AREASROLLOWS: _
shutters are in the open position, the infill portions

present abutnment surfaces to assist in retaining the

ctar lainmed.in claim3 erein th .
1 B it NERARE T RRetEr BTl Bluldpl e Ric B ﬁ&gﬁh&vmg 2
ingdd eailnfeulslasn R WAKItAE O, tROL M ectdRcluding:
ﬁiélgﬁd rlegi ons f%zgﬂ%o%iii%g as thi ﬁg@g&ﬁor t%g ct _Cu g
shua bedy defining-a socket baving al aperechduthc! ai m|4 i ngl udi ng
[ biasi ng. the shutters towards the cl ose
post EFToTAL Shuttr grounsed tairdepdadingsnhtbe when nonth for

(HaTWE rd'b%gltgq{rg@ig%ﬁ:a?lr_gé tral shutter to the cl osed

position an utter actuates the side

shuj bafrof bBaddiPasdrosiad sRAtkld Ritiee ﬁoﬁﬁ%@ﬁ)t He B&dly adjacent the

1
claimed inclaim6 wherein the Central shutter

iopehuoesthdor retatibntaboupa epatid Rigigeianis the e ontl Mdge axis parallel
posi tioned such that, as the central shutter closes
ihaed sracashapash fromy the fiest Bingaaxist hey bear agai nst the

' tters thereby closing them 8. A connector as
Ly NI IR AN Y.
' |, yred :
L RSB Lt B8P U s
substantially flat outer face, to an open position receiving the plug in which the

central shutter is offset from the side shutters.

2. A connector as claimed in claim 1 wherein the central shutter is T-shaped having

a central leg through which the first hinge axis passes.

3. A connector as claimed in claim 2 including:
a pair of infill portions mounted to the body and positioned one on each side
of the central leg,
wherein, when the shutters are in the closed position, the infill portions assist
in covering the mouth of the socket, and when the shutters are in the open
position, the infill portions present abutment surfaces to assist in retaining the

plug.

4. A connector as claimed in claim 3 wherein the shutters and the infill portions are
parts of a single plastic moulded sub-frame having necked regions, the necked

regions functioning as hinges for the shutters.



position to the closed position. 9. A connector as
clainmed in claim8 wherein the spring conprises fol ded

wa@bmsn2soet al having an end |ip for engagi ng t heCTan2abo1222

10.

11.

shutter, a curved portion, a cantilever portion and an
anchor portion. 10. A connector as clainmedin claind
wherein the connectoris arranged and constructed such
that the spring anchor porti& rotates about a
nounti ng point on the body, whereby rotation of the
op FPRgecipcarotlaipaed irorlaine dindsadimga spring biasing de stoutteds towards
3ﬁhe&£%$e be. applied to the spring. 11. A connectoras

8 ROSPone of clainsl to 10 wherein the centra
shutter has a cleaning naterial attached to an end
renote fromthe first hinge axis, the cleaning
et efindttodsthigedt irPclsd ' %&&a
the shutter rotatespag?ﬁ?ﬁgﬁ%ggigtt Fl .Akéﬁﬁyﬁgéggnﬂshuﬂer
&b ébe elosed positivecindrthk @entrabstiuttergictunted fetside ehutidrs@o the
t he plug, having a hinged tail for |ockingly engaging
ﬁﬂ#ﬁgﬂﬁgugﬁhnector, t he connector including: a body
defining a socket having an open nouth; a centra
shutter hingedly nounted to the body adjacent the open
POBéINdcBbr A AMETirfARi 68vhdreRt tHa c'éﬂﬁ'af‘%&;teﬂnpﬁfdres 9f 1east two
spaced apart side shutters hingedly nounted to the
lpodjectng adegs, theevinge positiohbd sach tiettpid thie caherdl slautter closes
second hin%e axi s, the second hinge axis parallel to
Ahyles geiuation frem the springethey bear agaigat theiside shiteas thereby
%Hk& ﬂﬁhgsing the shutters towards the cl osed
posi t% on, ‘wherein the shutters are rotatabl e through
approximately 90 degrees from a closed position in
whi ch together they cover the open nouth while
@ eserctorgpsaclaimed in claim 7 wherein each side shutter includes a stop, each

stop engagable with the body to limit rotation of the shutters from the open

position to the closed position.

A connector as claimed in claim 8 wherein the spring comprises folded sheet

metal having an end lip for engaging the central shutter, a curved portion, a

cantilever portion and an anchor portion.

A connector as claimed in claim 9 wherein the connector is arranged and
constructed such that the spring anchor portion rotates about a mounting point

on the body,

whereby rotation of the spring anchor portion reduces the stresses that would

otherwise be applied to the spring.

A connector as claimed in any one of claims 1 to 10 wherein the central shutter
has a cleaning material attached to an end remote from the first hinge axis, the

cleaning material provided to clean electrical contacts when the shutter rotates



substantially flat outer face, to an open position
receiving the plug in which the central shutter is

w@Rdose2506T om t he side shutters. 13. A connect or PEEAU2004/001222

claimed in claim12 wherein the spring actuates the
central shutter to the closed position and the centra
shutter actuates the side shg ters to the cl osed
position. 14. A connector as clfaimed in claim13
wherein the central shutter includes at |east two
ﬂﬁ@f@@MQM?Wans, the wi ngs positioned such that, as
the central shutter closes under actuation fromthe
spring, they bear against the side shutters thereby

12. A Sihthstell

13.

14.

15.

@@%ﬁ . . ' i N aim 14 .
wher ei n eac sfléagé:égﬁg{{te ggﬁ%%@ﬁﬂ&%% %%:al 131%5‘1 w%? Blﬁlg having a
diggghtalildon ddkinidle eb@dyingoviththé coRbhdtb0 thOortRtor including:

shutters fromthe open position to the closed
pos? Ppdy defining-aseaket baviag ari eperethouth,c| ai m 15 wher ei n

t he_ spr.i C i ses, fol ded sheet netal having an end

li g g%gaaﬁ i%hB?tgﬁ @lrtgéfﬁtl)f g}ouéwf tQthe ko Mé%?r}idﬁ@ ppan mouth for
i | ..an anchor portion engaging the

gg%&/lbh%\??’kt gg%#e@tﬂgr@gglss’ clainmed in claim 16 wherein

t hea painigepaded fpaat giaegﬁdu@f&uﬁgeéyﬁ\%ﬁs’e@metﬂb@y adjacent the
the spring anchor portion rotates about a nounting

perRmMaekthtine rofatipn abbet abycanct kingeaxis) thdwecond ihigge axis parallel
chhar orc{)%;)n reduces,thﬁg?tresses t hat woul d
Q AR RPacedrpathpiome the first hingamxisigndis. A connector as

cl ai LR, Cl: Al rein central shutter has a

cl egn ﬁa grrir)é%érégﬁ © %%%%%ﬁé‘gw_ oésgﬁleﬁ?fepé?ﬂﬂtéorf'r om t he

fi rehettimeee shidters hiersth@an ﬂl‘ﬁoﬁ%ﬁ ﬁEE?&xiH{a‘Pé’lg%Qi ees from: a
clean electrical contacts when the utter rotate

plesed phsitivorinachish tdgethes thetytaver thed epdrt invaith eetiihesiesenting a
for rec 'ivhng an electrical plug, the plug having a
substantially tlat'outer face, to an open position receiving the plug in which the

central shutter is offset from the side shutters.

A connector as claimed in claim 12 wherein the spring actuates the central shutter
to the closed position and the central shutter actuates the side shutters to the

closed position.

A connector as claimed in claim 13 wherein the central shutter includes at least
two projecting wings, the wings positioned such that, as the central shutter closes

under actuation from the spring, they bear against the side shutters thereby

closing them.

A connector as claimed in claim 14 wherein each side shutter includes a stop, each
stop engagable with the body to limit rotation of the shutters from the open

position to the closed position.



hi nged tail for |ockingly engaging with the connector,

the connector including: a body defining a socket

whansnogsoan open nouth; a central shutter hi ngeRd7AU2004/001222

16.

nounted to the body adjacent the open nouth for

rotation about a first hinge axis, the central shutter
having a pair of spaced apart protrusions positioned

adj acent the first hinge axi 6 a pair of spaced apart
side shutters hingedly nounted to the body adjacent
theoropetorrmsiddinfedt inraldiat 19 whebeinttha spriagrantprixge fobded sheet
the second hinge axis parallel to and spaced apart

PRedh havang apandlip grsasing thewnyteal shutier, shurved poatien, a

h ' ely 90 d
PR Bl ot RN B BritoRRe i edheY Che oper

mouth while presenting a substantially flat outer
face, to an open position receiving the plug in which

17. ¥heororentarals ciinteiddin dlaino16 sdieréinahe cbenedtéeisHhttirigetdsand

18.

19.

and wherein the protrusions present and abut nment ' _
somstrecded sach it dhe spring aachonpprtion rptates 2lgowt a mounting point

as clainmed in claim19 including a spring
éﬁgggﬁéa&he shutters towards the closed position. 21.A

CONRRENDY rdfatidrPbMTRd shgng:a@cﬂbllﬁ?it’ﬁé{?‘g %d'ﬁcé%glegsﬁ%ésg that would

actuates a first of t de sh tot se
ptisirwisenbe apyelidd tosthesipimgshut t er actuates the central
shutter to the closed position and the central shutter
actuates a second of the side shutters to the cl osed

osi tion. 221A cannect.or EI ai.med in eitFler OL .
SrisCiRl a5 ladpetin claims o Bessn Hhe Al shuftgkhas a cleaning
' j t f .
FREAIIEBLS 0 Sh AU O ol O BRYMAIT S, MR v

preddeé te cleah @idctiicil cafitag ts BB tResialtudridtate®bastahe contacts.
past the contacts. 23. A shuttered el ectrical ctonnector

for receiving an electrical plug, the plug having a
A shuttered electrical connector for receiving an electrical plug, the plug having a
hinged tail for lockingly engaging with the connector, the connector including;

a body defining a socket having an open mouth;

a central shutter hingedly mounted to the body adjacent the open mouth for
rotation about a first hinge axis, the central shutter having a pair of spaced apart
protrusions positioned adjacent the first hinge axis;

a pair of spaced apart side shutters hingedly mounted to the body adjacent the
open mouth for rotation about a second hinge axis, the second hinge axis parallel
to and spaced apart from the first hinge axis,

wherein the shutters are rotatable through approximately 90 degrees from: a
closed position in which together they cover the open mouth while presenting a
substantially flat outer face, to an open position receiving the plug in which the
central shutter is offset from the side shutters and wherein the protrusions

present and abutment surfaces to assist in retaining the plug.



hinged tail for |ockingly engaging with the connector,
the connector as hereinbefore described wth reference
wo eooanesoas il lustrated in the acconpanyi ng fi geeEAU008/001222
7b. 24. A shuttered electrical connector for receiving
an electrical plug, the plug having a hinged tail for
| ocki ngly engaging with the cgnnector, the connector
as hereinbefore described with reference to and as
illustrated in the acconpanying figure 8.
0. A connector as claimed in claim 19 including a spring biasing the shutters

towards the closed position.

21. A connector as claimed in claim 19 wherein the spring actuates a first of the side
shutters to the closed position, the first side shutter actuates the central shutter to
the closed position and the central shutter actuates a second of the side shutters to

the closed position.

22. A connector as claimed in either of claims 19 or 20 wherein the central shutter has
a cleaning material attached to an end remote from the first hinge axis, the
cleaning material provided to clean electrical contacts when the shutter rotates

past the contacts.

23. A shuttered electrical connector for receiving an electrical plug, the plug having a
hinged tail for lockingly engaging with the connector, the connector as
hereinbefore described with reference to and as illustrated in the accompanying

figures 1 to 7b.

24. A shuttered electrical connector for receiving an electrical plug, the plug having a
hinged tail for lockingly engaging with the connector, the connector as
hereinbefore described with reference to and as illustrated in the accompanying

figure 8.



