AN | MPROVED ELECTRI C SOCKET OUTLET 2110410 This invention rel ates
© electric socket outlets of the kind conprising at |east two socket

gon¥atts to avhich an electric pl ug having at | east tmo'pins 5 protruding

“fromthe plug body can be electrically connected and it is espeC|aIIy, but
04 exC) USi vel v, Concer nall BHPRONED: ELECERICL SOGRRT AUTLET thi o ki 12 410
usexd:n donestic and simlar wiring systenms. The use in donestie, |ndustr|a
and ot her premises 10 of visual display units, mini-conputers and- ot her

~equi pnent requirin both el ectrical .and optic connect i

electrigalhsupply_ b?cé?ﬁﬁ&t&rplJFEQ§ﬁ§t59mf TAE °$£ ?e%g€ﬂ§;§ear by.
t ' | igal 15
Sonncotors TobtobPEcRIRY SOPREBARS A Aea s (o SPanet rad e Py B3
SpeCIflCatlOHWRifﬁuancglg%QQHQgFﬁ?gﬁﬁngﬂq:ééui Jgg%rlégﬁg§17 filed on

the sane day as e present appl ere 1s and cl ai ned an
i rmrovgd BLEELLAENE! ¥omOERE! iﬂl’iﬂ; Hodyasdn M0 &l dse Mg protrude from

the pl ug body, wherein~at |east one of thé pins of the plug has at |east
one throughbogéngteed aadaliendsi espgediginynbuhaist NedcEepdvalg, opti cal
fibre or an optical bundle as hereinafter 25 defined is housed in said

t hr oughbor e, csnéexﬁddwwﬁhhreapewrﬂu)ddukqnrbunmutgxofeasisakpadtfof t he
| engt h of

use ;n domestic and 51m11ar wiring systems.

fhe use iﬁ_demestic.'intht;ial and other premises
10 of visual display_units, mini-computers and otbef
eqﬁipment requiring both electrical and optical
cbnneefiens to an eIectriea; supply source and a lighe
emitting device is increasiqg year by year and the
provision_of_simp;e and inexpensive electric and optieal
15 _eohnecgors'for.effectihg such eonnectibns is highly

desirable.

In thelSpecification.ef.our coependihg_Patent
Application No; 82 2757/filed on the same day as the
present applicaﬁion, there;is:deecribed and claimed an

20 improved elecgric plug comprising at least two pins
which protrude feom the-plﬁg hedy, ﬁherein at least one
of the pins of the plug has at lease one throughbbre
extendlng along its length and Whereln a separate
optlcal flbre or an optxcal bundle as. herelnafter

25 defined 1s_housed in saia throughbore,.ls flxed with

respect to the pin OVer at least a part of the length of



{he fibre or bundle adjacent the free end of the pin, and is cennected
:gg or adapted to be connected to, or is integral with, an optical fibre or

\ &y optical bundle of a erX|bIe el ectric cable extendlng into the.plug 5\ v

" body. .By the expression "optical bundle" is nmeant a group of optical fibres

or a group of fibres including at |eastne optical fibre and at | east one

non-optical reinforcing fibre or other reinforc¢ing el ongate nmenber. 10 §,ﬁ°'

It is an object of the present invention to provide, for use with an )

i nproved el ectri.c plug in accordance with the aforesaid co-pendi ng patent

appl|caU(MtheuflbmsooedbehémeradjacehttUMdlﬁﬁeeMand1oﬂMKﬁbS§dﬂ electric

plug is connected thereto, will 15 provide both an effective electrical

connecti on andl ¥ mﬁleatedl bre or bdapited montbeofctxatecs'.fen:tmy or ght

transfer-efficjency. Accordlng to the invention, in an electric socket

outl et havi¥y ktegral wikhsoaReopPtdspdcEdbme qre@eptomqﬁl Andke pi ns of.

an electric plug,. at_|east one of the socket contacts has, associated with

t he socket zﬁiex%kl?eﬁ%?cBﬁécoEPPé&IeﬁqﬁﬂgkﬂgtﬂﬂﬁQxﬂhﬁnPtn@ as

her ei nb oretﬂgflned which is constrained to lie within, and substantially

paraIIeI i axis of, the socket contact. 25

By the'expression “optical bundle“'is meant a
group of opt1ca1 fibres or a group of flbres 1nc1ud1ng
at 1east one optical fibre and at least one non-optlcal

reinforcing fibre or other reinforcing elonqate member.

10 It is an object of the present“invention to
_prov1de. for use with an lmproved electric plug in
accordance w1th the aforesald co—pendzng patent
application, an 1mproved electric socket outlet which,
when said electric plug is connected thereto, will

15 provide both an effective electriCal connection and an
optical fibre or bundle joint of satisfaCtorfliight

transfer~efficiency.

According to the invention, in an electric socket
outlet having at least two socket contacts'fOr reception of
20 two pins of an electric plug, at'least_one of the socket
contacts has, associated with'tne socket contact; at least
one optical fibre or qptlcal bundle as herelnbefore deflned
which 1s constralned to lie w1th1n.'and substantlally

parallel to the axis of, .the socket contact.

25



§ Preferably,” the socket contact or each of the socket contacts having at
| east one associ ated optical fibre or optical bundle conprises a - .
glr%uhferenblally continuous or di.scontinuous sleeve of netal or netal 5
alloy of high electrical conductivity and,_ slidably mounted in the sleeve,
a tubular pin which is urged by an aSSOC|éied spring in a direction towards
onexgpen end of- the sleeve and in which at | east one optical fibre or
“optical bundle protruding fromthe p|n in the opposite 10 direction is so

nbedded i syl atJ t I h f the Iib bundl
@6; tﬁggft hFH’% Wéi{ﬁ% : é%%élge»ﬁar%{a&fggs?' ?%feté%ee%ee&e |
ve o
t he socket coﬁngt pF?Fb Ihﬁﬁi% éé“ﬁééﬁ@ e %gggfétﬁa obﬁﬁcéﬁ

groove or

substantial |y 1352l Jgfti) ace%qﬁn%e éé}ﬁ'péiéé‘yeafairémeaeaﬁe&myh arib

or groove on the outer assocl at ed ‘spring-1oaded tubul ar pin

and with a ri kopfiAuRRE N &l B FNd 36 Bedbe 0P| RehlaBremeenli ¢ pl ug,
thereby to prevent substantial 20 transverse novenent of the t ubul ar pin

and of the spl ud1RiyN of tHidheIRsdtcdNecondieti vty aghd, Yhisaablige socket
contact is to receive a plug pin of substantially rectangular transverse

Cross-sect i on mauntjed dil W@I‘émg af tibelapchih whi:thcu.5| srgbd by
substantlally U shaped 25 .
an assoclated sprlng in a dlrectlon towards one open end
of the sleeve and in which at least one optlcal fzbre or
optical bundle protruding from the pin in the opposite
10 direction is so embedded in encapsulatihg material that
the part of the fibre or bundle within the pin lies

substantially parallel to the axis of the s;eevé;

 One contact surface, or_eadhfof at least two contact -
surféces, gf the sléeve of the socket contaét preferably
15 has a groove of rib extendiﬁg substantial;y parallel'to the
- axis'of the sleeve for_engééement with a iib or groove on
the outer suffaée of ﬁhe associated sp:ing;lpaded tubular
pin #nd‘wiﬁh a rib of_groofe on an oﬁtg: sgrface_of a pin
‘of an electriclblug, theféhy to prevent substantiai
20 trénsverse movement of_thé tubular pin and of the plug pin
with reséeét to_the'socket_cbntact. - Where thg,socket
jcontact is to rgpeive a”plﬁg pin éf substantially
rect§ngﬁ1a¥ tranéverse'cfoss-section. preferably the .
sieeve of the sbcket'conta§t is_éf substanﬁiaily Ufshaped

25



Jynsverse cross-section and has a | ongitudinally extendi ng groove:or rib ¢
e inner surface of each of the oppositely disposed side walls of the

S e; in this case, the associated spring-I|oaded tubul ar pln widl 5 é+§0't“
Pe-df> substantially rectangul ar transverse cross- section and will have a

" .rib or groove extending along the outergsurface of each of its najor side
wal |'s. The extrene end face of the or each optical fibre or optical bund

in the spring-loaded tubular pin of 10 the or each socket contact of the
el ectric socket outlet may be substantially flush with the open end face of
t he tubul arreinsvier séhi @foss-seceidonpandahas ar lohgitediemalliysk of danage to
the end face of the or each optical fibre or optical bundle, the extrene
end face ofextendindl gramod aptriblohi the dnnept isaxifakrendife eatth lef spaced '
fromthe free end of .the pin. In the latter case, |osses due to damage, = -
contan1natmheaQRPQﬁxkﬂlxﬁﬂmﬁmoeédop%deawailbr95 Gheopmegﬂeinmmﬂes can be
reduced by incorporating in the spring-|oaded tubular pin of the or 20 -
each sockeﬁh&§HQRﬁevzﬁhqrﬂﬁﬁﬁﬁ+%£ dj fPEipgrdonaded fmbwagcinimewidilh of an
el ectri plug, an i cal el'empnt_which reduces the ricsk of damage to the
end of ead'rs°e§t°n ‘g)t’f‘&ﬁt??ﬁélﬁy EﬁﬁBPQQHﬁ&Fortrérﬂsé’reg"é? eSS yht beam

or changes QE 1o andﬁwfulehggnce ri UEE %Loove extendlng along

the outer surface of each of its major side walls.

-"The extreme end face of the'e; eachjeptical fiﬁre
or optical-bundle'in_the spriﬁg-loaded tdbulardpin'ef
10 the dr.eaCh socketdconiact of tﬁe eiectric socket eutiet
may be Substaneially flush with the open end'face;bf the
tubulaf pin in which it is eacapsu#ated or, to redﬁce
risk of damage to the end face of the or eadh optical
fibre or optical bﬁhdle.'the extreme end faee of the or
15 each 0ptica1dfibre or_optieal Bundle may be'spaced from
the free end of the piﬁ.' In the latter case;IIOSSes due
to damage, contamination and misalignmene of optical -
fib:es'or'optical bundles can be reduced by
incorporating in the springéloaded tﬁbulaf pin of the or
20 each socket contact, at the optical interface with an
-associated pln of an electric plug, aﬁ optieai element
whlch reduces the risk of damage to Ehe end of the or
each optzcal flbre or bundle and/or enlarges the 1lght
beam'of:Changes its angle'ofudibergence. dsditable

25 optical elements include quartz windows and lehses.



5 optical elenments include quartz w ndows and | enses. 5 Were, as is
"preferred, the inproved electric plug in accordance with our aforesaid
'ﬁgo-beﬂding patent application is a three pin 13A plug and the earth pin of
"the plug has at | east one throughbore in whith is housed 5 an optical fibre-
or.optical bundle, the inproved electric sdcket -outl et will have three
soCkegt contacts, the earth socket contact being the socket contact havi ng

at |l east one optical fibre or optical bundle constrained to lie within, and

substantially parallel to the axis 10. of, fhe socket con . Th
Jinvention is furthé"8Hquds a’f%dp’fﬁlfl%rﬁ%étrfﬂb?i 6’19‘??8‘?%@%%&%%%&13,‘3 of
preferred 13A.el ectric. socket. qut] et t L.Qn 3 e pin
electric-plugﬁqﬁaﬁﬁﬂﬁhzﬂﬁﬁaéﬁéﬁ:éﬁ% %,éfégg?g'%grp%éqﬁgénéfkghgatent
application, W refar t9 {hfedC 29X1 Bud’ ahaNERe elrthi Pin JE gure
1lis a front \\%Pg\,]\;"o 1.'tq'hog{]e ec%rl c s%cé%tqpou_tlgt ugFl gure 3 isra s:ijlcilcl'-;1 vi ew,
partly in sectyfn pAlg has at leadd HAé! tMrblghbeyat iANwhatht A8 edded
socket contact of 'the socket outlet with the earth pin of a 13 A three pin
el ectric plgig amPHpRGlRl tFisPd Obr  optical ‘bundle, the improved

e

electric socket outlet will have three socket contacts,
the earth socket contact being the socket éontact having
at least one oétical fibfelbr oétical bundle consgrained |
to lie within, and substantially_pérallel to the axis

10 of, the socket coniagt.

.The_invéntion is‘further'illustrated by a
description, by.way of exaﬁplé,.of a preferred_iBA'
electric sﬁckét 6u£le£-fprlrecéption_of?a-l3A three pin
electrié plug in accor&aﬁcé with our aforesaid co-

+ 15 pénding pateht'applicatidn, with reference to the.

accompanying drawings, in which:-

| Figure 1 is a front view of the electric

socket outlet;

Figuré 2 i# a éide vigw, partly ih.éection _:

20 : : an@ pafgly in glgvation. of thé earﬁh_gOcket
contact of the socket outlet with the earth
'piﬁ of a 13_A three pin elecgric_plgg

connected thereto:;

25



6 Figure 3-is a.side view of the earth socket contact |ooking i.n-the
ction of "the arrow Ain Figure 2, and Figure 4 is.a transverse '
s-section of the 5 earth socket contact taken on the |ineNX -
AV in'Figure 2. Referring to the drawings, the inproved electric socket - =
outlet conprises a front plate 1 of elegtrically insulating mat eri al havi ng
two |ine socket contacts 2 10 and an earth socket contact 3, each of i;ﬁ
‘'substantially rectangul ar transverse cross-section, and a switch 4. The
front plate has two holes 5 through which fixing screws (not shown) can be -
screved to secure therigeRl 5l 84ea0kihBevibECUH Gna0UePUdBled © 2
. supporting 15 surface. Each of the line socket contacts ? 'S of . _

~conventional form forcéREgtti NEoR AL USnPtReOklitel2tidn! i 'thd E‘aFEP&?U' ar

transverse cross-section. The earth socket contact 3 conprises a sleeve 7
.20 which is made ofa aimerbgupé Pj glnel ectrical conductivity and which is
of substantially U shaped transverse cross- section. The inner surface of

each of the two oppositely disposed side walls of the sleeve 7 has a '

Figure 4 is a transverse cross-section of the
5 _ earth socket contact taken on the line IV - IV

in Figure 2.

Refeffing to.the dréwiﬁgs; tﬁe impfbved.electric.
 socket outlet coﬁprises a front blﬁte 1 of.éleétricélly
‘insulating material haQing two line-socket contaéts 2

10 and_aniéarth socket-cohtact 3, eédh of sﬁbstanﬁially.
.rectangular.trahsverse cr6$s4sectibﬁ. and'aISQitcﬁ 4.
The front plate has tﬁ6 holés 5 through which fixin§
screws'(ﬁot Shéwn) can be screwed to secure thg.frdnt

plate of the elecﬁric socket outlet to a supporting

15 surface.

Each of the line socket contacts 2 is of
' conventional form for reéeiving a'plug'pin-of

substantially reciangular transverse cross-section.

The-éartﬁ sobkéé conﬁaét 3'cdmprises-a éleeve 7
20 which is made of a metél.of high'eléctriéal conductivity |
and whicli is of éubéiantialljr 'U-'-.s.hap.edl trahs_verse cross-—
section. The inner surface of each éfﬁfhé'two

oppositely disposed_side_wails of the sleeve 7 has a



Y Idngitudinally ext endi ng groove 8. Slidably nmounted in the sleeve 7 is ij;/>:
_tubular pin 9 which is nmade of a netal of. high electrical conductivity an
%hl%h’ls offsubstantlally rectangul ar transverse cross-section. The

:tubular pi-n 9 has 5 extending al ong each_of its major side walls a rib 10

whi ch engages in one of the grooves 8 in 4 side wall of the sleeve 7,

t hexgby preventjng substantial trapsverse noverent._of the tubul ar pJn

respect to t Hé’@ nalhy exbEndLng grgovg §r’ge§11"9\ﬁ§’rlé(s Wtﬁﬁerﬁ’bnﬂ‘ell

of the sleeve 7 I'S Sec o the q?se | at e

(not. shovvnl) cﬁl?eh ZTe’cf r?ctglé‘&gé’lfngbf‘l gt ﬁB b, ag“fest ’vﬁ’l h |
t h dded

o eneapst KIS Ahoddub0i YALG " pRA°WRTRE 3%#2%6%%%{??‘?& Y “open

end 11 of thegl 7a@ngrﬂgsggrs¥‘%PbEsLQQCEHQHlarﬂﬂéﬁfdﬁﬂfagjpln 9 has

substantlally paralTel. to t axis o e sleeve. The end faces of the

optical fidresxterditng Ugﬁéﬁt kathyof! HEQ ?Brt B sNdA1aGE Liridad Wnien

~pin 9 nearer the open end of the s|eeve When an el ectri.c
plug 15 in acémj4tpeseini bhet b8 Gher ggobvesogpandang i el i aw i STeevd

having an earth pin 16 housing two optical fibres and having ribs 17 al ong
-opposed S|de'1aoﬂmerébynprebeﬂtinQOsubetantaen anhinaivertse merdient nof the
~engages in-the sleeve 7 of the earth socket 25 contact 3 and abuts the
spr| ng-| oadedtubblarrpjm nwithf reapect to the sleeve. The tubular pin 9.
is urged towards one open end 11 of the ‘sleeve 7 by a c01l
10 'sprlng 12 whldh is secured to the base plate (not shown) of
the electr1c socket outlet.. The tubular pin 9 is fllled
w1th an encapsulatlng materlal 14 in which are embedded two
optlcal fibres F whlch protrude from the end of the tubular
15 p1n remote from the, open end 11 of the sleeve 7 and which,
w1th1n the tubular pin, extend substantlally parallel to the
axis of the sleeve.’ The end faces of the optical fibres F
are substantially flush with the end face of the tubular pin
9 nearer the open end 11 of the sleeve 7. _ |
20 | When an electrlc plug 15 in accordance with the
aforesald co-pending patent appllcatlon and having an earth
pin 16 hou31ng two optlcal fxbres and hav1ng ribs 17 along.
opposed side faces is Lnserted_lnto the socket outlet, the
earth pin engages in the sleeve 7 of the earth socket
25 .contact 3 and abuts the sprlng-loaded tubular pin 9 of the -
earth socket contact with the opt1cal flbres of the earth
p1n in substantlal allgnment with the optlcal flbres P of
the sprzng loaded tubular p1n, therebyprov1d1ng both an

effective electr1ca1 connectlon and an optical fibre joint

30 of satlsfactory light transfer efficiency.



arth sockel CORTAETwith the optical ‘fibres of the earth pinin- 3
. 7 stat” "ﬂ th the optical fibres F of the spring | oaded - ’
t'ybul a 'uﬂl H’ viding both an effective electrical corinection anw’ {‘
n optlcal fi'ord jeinte 30 of satisfactory Ilght transfer efficiency. . 8
CLAIMS: 1. An electric socket outlet having at |east two socket contacts_.

for reception of two pins of an electrlcaplug wherein at | east one of tngf

socket contgg%g as, 5 associated with the socket contact, at | east one
optical fi ptlcal bundl e as herei nbefore defi ned mhlch S

| | el h of, th
constrained 1o Lhg WLBLE - BdcRues ARy g #fs'“ AL AT G oast Lo
1 ereln at
Socket contasdied %oheheoL | #r0 %%%%ﬁ?%"@iéfat?ﬁ et B P SEF S o -
or - di scont i giigdis ﬁéf&fn%t”&&alst%n@%%' cﬁéeélt%xfz? e ged rical

conductivity and, slidabl y nounted I'n the s eeve pin mhlch S

urged bys arh@ﬁ&@ﬁaeé@dwﬁaﬁl gHel Bodkek' @onit@dt!, 0uR dSe4¥ie &E@rbdﬁ?@ { the =~
sleeve and in which at | east one optical fibre or opti cal bundl e . protruding

fromthe pifibretde opposalebdhatet a@Nhé@einbeTordTiaprkitbd Wﬁmpﬁyl ating.
material that the part

constralned to lie within, and substantlally parallel to

the axis of, the socket contact.

10 2. An electrlc socket outlet hav1ng at least two
sochet contacts for receptlon of two plns of an electrlc
plug, wherein at least one of the_socket contacts
comprises.a circumferentially continuous or.
dlscontlnuous sleeve of metal or metal alloy of hlgh

15 electrxcal conduct1v1ty ang, slldably mounted in the
sleeve, a tubular pln which is urged by an assoclated
spring in a dlrectlon towards one open end of the sleeve
and in whldh at least one opt;cal flbre or optlcal
bundle protrudlng from the pin in the opposlte dlrectlonl

20 1s so embedded in encapsulatlng materlal that the part

of the flbre or bundle w1th1n the p1n lles substantlally

o parallel to the axis of the sleeve.

3. An electrlc socket outlet as clalmed in c1a1m 2,
vwherein . at least one contact surface of the sleeve of the
25 'socket contact has a groove or rib extendlng substantlally _
~ parallel to the_axis_of the sleeve for engagement with a -
 rib or groove on the outer surface.of the associated
springeloaded tubular pin and_with a:ribhor groove on an
outer surface of a pin of an electric.plug.

30



'%f the fibre~or bundle within the pin lies substantially parallel to the
. axis of the slegve. 3. An electric socket outlet as clainmed in daim 2,

wherein at |-east one contact surface of the sl eev? ]Iﬁlﬂmmtﬂ)ﬂnet SR
contact has a groove or rib extending substantiall A e axis of

~the-sleeve for engagenent with a rib or*grgpve on the outer® sdrfdce of the

assQgi at ed spri.ng-loaded tubular pin and with a rib or groove on an outer
surface of a pin of an electric plug. 30. 9 4.  An electric socket -
outlet as clainmed in Caim3, wherein the sleeve of the socket contact is

f substantiakl h : Gt ar ' itudinally
of substantiajly s éb_‘égti'iﬁn§l6‘ék§@ %‘i.x‘li%ts%% 'c,?i é’gﬁ g%t(ﬁléé%}ggi udi na y..

ext endi ng groove or ri'b on the inner surface o positely

di sposed si dayy@ésn OfhéNg18b08V S ARl BRI Cotiead tSPYd Tk | 0aded tubul ar
pin is of substantially rectangular transverse cross-section and has rib or

groove extendsulpseantialle Uvshaped’ ttansvierset urfsdidedBich Sadlnaglds.
10 5. An el ectric socket outlet as clained in any one of Clains 2 to 4,
wher ei n t he -eldngitudinal hycertehidéngr graoiveopiri adlb forbrétheorimpéd cal bundl e
In the spring- l'oaded tubular pin of the or each socket contact is
subst ant i &% | ysurfate wofheath ofethendpposd teflyt isposed side walls of

the sleeve and the assdciated spring-loaded tubular pin is
. of substantially rectangular transverse cross-section and

has rib or groove extending.alohg the 6u£er-surface of

each of its major side walls.

10 5. '.An electric éocket'outlet.as claimed in any Qne:of
Claims 2 to_4,-whe:éin.£he.ext:eme end face of the or
~ each optical-fibre.or optical bundle in the-sprihg-
loaded tﬁbular pin of the or each SOCket~contact is
substéntially flush with the open end face of the

15 +tubular pin in which it-is encapsulated.

6. An electric socket outlet as claimed inlany one of
'Claims 2 to 4, wherein thé.éxtreﬁe end-f;ce-of the or
éaéh optical fibre or_opticai bundie in_the séring-
loaded tubular pin of the or each socket contact is

20 spaced ffom ﬁhe-free end df the pin.and is'optically |
connected to an optical-élemeht secured in said end of

- the tubular.pin.

€



1o\ tu

' It is encapsufated. 6. An el ectric socket outlet
ME”“‘ Claims 2 to 4, wherein the extrene end face of th
8

34 )cl ai '1 ' _ )
each Ilﬂﬂﬂﬂ"| optical ‘bundle in the spring- |oaded tubular pi
t eontact is 20 spaced fromthe free end of the pin

of the or each sac

and is optically connected to an optical g enment secured in said end of the
tubular pin. . 10 7. An el ectric socket outlet as claimed in daim6, \

wherein the optical elenent is a quartz w ndow or |ens. 8. An electric
socket outlet as clained in any one of the preceding C ains, which socket

outl et has yhreeagoehebtyicorioekiet. dutd &tardd) sneiked copteéchinesng the
"socket contact having at |east one optical fibre or optical bundle - -

constrai nedwheréif thehiopriead wllewent i |y quirti ebifdowher axesisof, the

socket contact. 9. An electric socket outlet substantially as 10

her ei nbef ore descri-bed with-reference to and as shown in the acconpanying

drawings. 8. An eléctric socket outlet as claimed in any one of
the preceding3C1aims.'ﬁhich socket'outlet'has three socket

5'conta§ts,_the earth socket contact béing ﬁhe_sockét
contact having at least cne optical fibre or-optical
bundle constrained to lie within,.and substantially

parallel to the axis of, the socket Contact.

9. An electric socket outlet substantially as
10 hereinbefore described with reference to and as shown in

the accompanying drawings.

r
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