“N | MPROVED ELECTRI C PLUG 2110409 This invention relates to electric plugs
ﬁ%,the ki nd conprising at | east two pins which protrude fromthe plug body
and it is especi al 'y, but not exclu5|veb%g}concerned with electric¢ plugs €
this kind 5 for use in domesti ANnEMERE The L2£11r0409
domestic, industrial and other prem ses of visual display units,

m ni - conput ers and ot her equiannt requiring both electrical and opti cal 10@h

connections to an el ectgi.cal sour e and a light emtting device is
i ncreasing year by yea %q¥§$#¥9PsF8 ﬁﬂeﬁyqﬂﬂﬁil eFkF +PheRbBAS | PE

el ectric an t t ors fo ffectin such cqQnn ctlons I g highly
desi rabl e. dERQ kiRa %@HE¥5 ?ﬁn@ geFﬁg r%&?éh ﬁﬁv;de a?h
i mproved el CeRbU t i.ch protrude fromthe
pl ug body, %eér’ﬁell nﬂlgt gI %Wt ﬁg g ?s#‘{a‘lﬁtﬁp‘f hra | east one

throughbore@xefad ?do%dé Aé&%’;gp@&w@ge ‘fﬁg “SERLE ﬂghhca'

fibre or an optlca | e as erelna used

- throughbg e, g aséednwadm&seéw%naosi ,}aﬂé{. a part of the
|l ength of the fibre or bundle adjacent t ee en % pin, and is

connected to, or adaptete Gdee 2P a:smaseied t:.?xdtﬂtz‘i%l MY Sndkth, an
optical fibre or an optical bundle of a flexible electric cable extending

into the pl prémiges of visual display units, mini-computers and

other equipment requiring both electrical and optical

' 10 connections to an electrical supply source and a light
emitting device is increasing year by year and the
provision of simple and inexpensive electric and optical
connectors for effecting such connections is highly

desirable.

15 According to the present invention we
provide an improﬁed electric plug comprising at least
two pins which protrude from the plug body, wherein at
least one of the pins of the plug has at least one
throughbore extending along its length and wherein a'

20. separate optical fibre or an optical bundle as
hereinafter defined is housed in said throughbore, is
fixed with respect to the pin over at least a part of
the length of the fibre or bundle adjacent the free end
of the pin, and is connected to, or adapted to be

25 connected to, or is integral with, an optical fibre or
an optical bundle of a flexible electric cable extending .

into the plug body.



“2 By the expression "optical bundle" is neant a. group of optical fibres,
“a group of fibres including at |east one optical fibre and at |east one
.non;gptlcal reinforcing 'fibre or other reinforcing el ongate nenber. 5

In USe, the inproved electric plug can be igserted into an appropriate
socket outl et havi ng a socket contact or softket contacts for engagenent by
'said optical fibre-containing pin or pins,. said socket contact or each of
‘shird socket contacts having associ ated With the 10 contact. at |east one

optical fibre or opti calsin%g% i c% x]ll "$S Qaiugﬁh Q..alisaglegrm_erk Wi t'h

the or an optlcal flbre e pi n, en saidpinis

~engaged i.n th HEE&EPY p, tl#dlj

el ectri cal nec | on 1?\élop€| ca?g) c’{.)(r)aé %Pwig og 2 e j oi &lt%(i %g

Sat i s act ory 5&-,9 hbatsrtaraﬁeeroﬁfeﬂ °Pfiire Alnd "RE OYEHet! BAL' Hbnsptaloat | ot
for use in conjunction wththe inproved electric plug of the present -

i nvention is é&iﬁfbﬁﬁif?“tiﬁfefﬁﬁjéthéﬁeréﬂﬁﬁbfbiﬁél@uoﬁbaQbrnﬁﬁﬂﬁ&nﬂlng
Pat ent Application No [err] filed 20 on the sane day as the present
~applicatios. The extrendZrenssd Acthefimprovedecalacepiccplug an ®e Opti cal
bundl e in the or each pin may be substantially flush wth the end face of
‘the pin in whinberteds inmticseoh lpprgpei stabsycket oatldet hasiingf adanage to.
25 the end face of the or each optical fibre or optical .
socket contact or socket contacts for engagement by ‘said

.optlcal.flbre-containing pzn or plns. sa;d socket contact
or each of said socket contacts having associated with the
10 contact at least one optical fibre or opticallbundle which
will be in substantial alignment with:the or an optical
 fibre er optical-bunEIe'of the pin, when said pin is
engaged in the eocket-eontact, thereby to provide.both'an
effective elect:ieal cennection and anﬁoptical fib:e.or

15 bundle joint of satisfactory light transfer efficiency.

An improved electric socket outlet for use in
.conJunctlon with the 1mproved electrlc plug of the present
invention is deecrzbed and claimed in the Spec;flcatlon of

our ee-pendlng Patent App;;cat;on No. 82 27 =g9e filed

20 on the same day as'the'present'application.

- The e#treme end face ef tﬁe'or each dptieal
'fzbre or opt1ca1 bundle in the or each pln may be
substantlally flush with the end face of the p1n 1n whlch
it is housed but, preferably, tq_reduce r;sk of damage to

'25 the end face of the or each optical fibre or optical



3Qundl e, the-extrene end face of the or each optical fibre or optical

buil e is spaced fromthe free end of the pin. Losses due to damage, '
cﬁhvanrnatron and m salignnent of optical fibres or bundles can be reduce~J

gy/i ncorporating 5 in the' pin, at the optical interface with an ;

associ ated socket contact; an optical el egent which reduces the risk of

danage to the end of the or each optical fibre or bundle and/or enlarges .-
the |ight bebimale;hangeextremngend ofade vef gehecor Saichaldpe iaml cBibre .
el ements include quartz 10 windows and |enses.. Preferably, al i gnment of . .
the .optical érbopticalopirsiie himdspaced fromothecifreei endks ofsthe pin.
providing at | east one |ongitudinally extending rib or groove along the
outer surfacbogseshdug rtoadamagey ccontapinationf and misadignnent \of
rectangular transverse.cross-section preferably al ong .each of two '
opposi tel y dPBpbsed Sibrem @z Bndles ean baj snduced Mgag\sqwatmg

. conplenentar{eshaped r oove Qr- rrqﬁén an,associ at ed ,socket. contact of an’

electric 3ockBt tBEt Pifis @Y tthe QB! %%}s%nHF§§PSEeWEﬁP 28 ARASQHALRA when
it isintroduced into the socket cont s su t revent ed. V%ere _
as is prefer?@ﬂgef‘hé’mfec?‘el%%‘i’r? ﬁmﬁﬁg ﬁg ﬁydd‘{)‘?? p&tﬂ _
the earth pi

one 25 _throaahﬁsrgegfﬁ's%ﬁéﬁnﬁf?éhﬁhé' 58 Brehy P%F%l“@%mh?%ahuhﬁfit

bundle and/or enlarges fhe light beam or'changes its angle

Ry

bf divergence. Suitable. optical elements lnclude quartz
' lid windows and lenses. | | |
Preferably,:alignment of'éhe optical fibres or
. optical bundleslto“be'cénnected'is'esslsted by providing
| at least one longitudinally-extending rib'pr_g:gbve_along
tnegouter eurface of the pin and, where the pin is of |
15 'substanﬁielly recﬁangulef tfaneversefcrdSeQSection"l
'preferablj'eldng'eaéh“of”twp uppoeitely dieposed side
~faces of the'pin, which will engage in a complementary
sheped groove or“rlb in an essdeiated soeket conteet-of an
| eleétric soeket'outleﬁ so that transvefse“éisplacement
20 of the pin when it is'ingroduced'into'the soeket contact
is substantlélly"preVented. | |
'Where. as is pféferred; the"imprpved electric
plug has an earth pln, preferably the earth pin is the
'pln or one of the plns of the plug whlch has at least one
25 throughbore 1n which is housed an opt;cal flbre or
. optlcal bundle. | | o
- The lmproved electrlc plug of the present

inuention may be e rewz:able plug or, hav;ng-:egard to



%he i mproved electric plug of the present invention may be a rewirable pl
-or, having regard to 4-the fragility of optical fibres and optical [@
bundlg “the plug may be' non-rewirable and in this latter case it is '
preferably t he pl ug conponent of -a non- rew rable electric pl.ug assenbly of
the kind in which the plug pins protrude 5 gthrough holes in one of, or
between, two preforned shells. of electrically insulating naterial, mhich
‘I's are wel ded or otherwise per manent | y. secured together to form an
i nsul ati ng plug body. housi ng the permanent el ectrical connections between
the plug pins thel fnagiclity rof dpticahdfiibres ahdaodptigtal durdled bl ghe
insulated multi- conductor _electric cable incorporating at |east one
optical fibrePgmaxdre M@W#%bbﬁabhﬁ inhghdpt ileditelr waseritopts cal
bundl e housed in the or a _throughbore of the or each pinis 15 integral .
with the or aRTGRETERLY ithe RIUGEPREPNEBEIPE 8f nEn-rewisablewilettric -

mul ti-conduct or, cabl e in_this case, ,to reduce the risk of damage to
the optical fPHAS ﬁ%&%@épﬁﬁkﬁ Kinfeir Which fherPIPa @ine erotnude

bl cal 11 Bre tBEoB dan, Se@%é?%ﬁé.ﬁétﬂérméén' ¢ Fooc st Shelle
{hrougnbor o o 2 RsEiT Hasiool FdeiRe £R8 BrEePlal.  RbegR.ehay e
welded or otherw;se permanently secured together to form
an znsulatlng plug body houslng the permanent electrlcal
~ connections between the plug_pzns and the electrzc.

19. conductors of a length of flexible'insulated multi-.
conductor electric cable 1ncorporat1ng at least one
optical flbre or optzcal bundle. | _
| Preferably, the optlcal'fibre or optical bundle
housed in the or a throughbore of the or each pin is

15 1ntegra1 with the or an optzcal flbre or optlcal bundle of

- a flexxble_lnsulated multl-conductor cable and, in this
case, to reduce the risk of damage to the optical fibre or

loptlcal bundle, where the plug body comprlses two
preformed shells permanently secured together at least a

20 part of the ‘optical fibre or opt1ca1 bundle extendlng '
between the cutback end of the cable at the'cable entry of
the plug and the point at which'it enters'the throughbore

. of the'pin is secured to cne'shell'of the plug body, or,
where the plug is non-rewirable and comprlses a preformed

25_ base insert whlch has holes through which the plug plns
protrude and which 1s wholly or partlally encapsulated 1n

a moulded plug body, at least a part of the cptzcal flbre



pey\e the plug is non-rewi rable and conprises a prefornmed 25 base insert
) ¢h -has hol es t hrough which the plug pins protrude and which is wholly ‘or
. i al ly encapsul ated in a noul ded plug body, at |east a part of  the -
-optical fibre = 5 or optical bundl e extendi nggbetwe&n the cut back end~&PJ .
‘the cable at the cable entry.-‘of the plug and t%e point at which it enters -

the throughbore of the pinis secured to the preformed base insert. 5 e,
-Were the optical fibre or-optical bundle housed in the or a throughbore e
of the or eagh @pBitalsbRrdles|ekttdii HétweasPERE bot! BACK etid ¥ i cal
fibre or optical bundle of the flexible cable, the or .each optical fibre
joint withi nthéecablig Bedyhies qaberaityy aof uthenplagnandl @heAlgadmtatawel y,
the or each optical fibre joint within the plug body may be a 'joint made by
the nethod delstehbid ent exisaithed thraughlborecoflii the PaiantisAsscurad dro

- .No.'8102450. In sone circunstances, the or each opti cal fibre joint may be .

" positioned wthe|preﬁernadahﬂaaniﬁﬁnrtkcﬁ the pin and 15 in this case the
opti cal fibre joint would be a nmechanical joint. The.invention is further
illustrat®d by a descriipeiren they aphicsl eﬁ-‘dmeeOroppalpﬂéf dundd el housede

pin electric plug with reference to the acconpanyi ng 20 dramnngs in .

V\/m ch:- Fi gukR thesor gl &hrﬂ%mhqrq rRf b‘\'a'@,% oF eaghppiy is separately

formed w1th respect to the or an optical fibre or optical

".bundle of the flexible cable, the or each optical fibre
.jOlnt Within the plug body is preferably a fuszon Joint.
10 Alternatively, the or each optical fibre JOint -within the
- plug body may be a jOlnt made by the method described and
claimed in our co-pending Patent Application No 8102450.
In some circumstances, the or. each optical fibre joint may
be positioned Within the or a throughbore of the pin and
15 in this case the optical fibre Joint would be a mechanical
| .Jclnt. | | ' | | |
| | ‘The invention is further illustrated by a
description, by way of example. of a preferred 13A three
pin electric plug Wlth reference to the accompanying :

20-.drawings._in;which;— o

| Figure 1l is a plan view of the base of the plug
lin Which two optical fibres of a multi-conductor cable C
.extend into two throughbores in the earth pin.
Figure 2 is a diagrammatic fragmental side View
25. of the plug Showing the earth pin effecting electrical

connection w1th a socket contact of an electrical socket

outlet:



Tn which two optical fibres of a nulti-conductor cable C extend into two
t hroughbores in the earth pin; Figure 2 is a diagrammatic fragnental side
.yieML25- of the plug showing the earth pin effecting electrical connection
Wi th a sotket contact of an electrical socket outlet; . 6 Figure 3, 4 and
5, respectively, are longitudinal sectionag views and an ‘end view of the
earth pin; and Figure 6 is cross-sectional view of the earth pin 5 and
séeket contact “taken on the line.VI-VI in Figure 2. The 13A three pin-
electric plug shown in the drawitfhgs is a rewirable plug conprising a
preformed base 1 andFigursf @& el amd e3, (nespebbinglyli alrei s detachably 10
secured to.the base by a screw which passes through a hole -2 in the base
and engages |h°aslﬁnﬂmnm¥I%ﬁQﬁmanalkwEGMedahdlanlendhezewvef tﬂacnrudlng
fromthe base 1 are two line pins 3, of which one only can be seen, and an’
earth pin 4. e&F§hpPigis@ds 5 detachably connected 15 to the i ne pins 3
enabl e the line conductors of a three core electric wiring cable Cto be
electrically connected to the line pins. A clanping screw 6 detachably o
secured to and transvgrsely spaced fromthe axis of the earth pin 4 enables

the earth conductor BRFRE Sathse. ‘EEQQF'D%@%°%¢%C?¥-P'UaPIEth§nﬁé€t@d pi® t he

~earth pin.; :
: P : 5 and socket contact taken on ‘the llne VI-VI in Figure 2{

The l3A.three pin electric plug shown in the
drawings is a rewirable. plug comprising a preformed base
1 and a preformed cover (not shown) which is detachably
'10'-secured to the base by a screw Whldh passes through a
hole 2 in the base and engages in an 1nterna11y screw
threaded hole in the cover. _Protrudlng from the base 1
"_are two line pxns 3, of wh;ch.one oniy can.be seen,.and
- an earthipin 4. Clamping screws 5 detachably connected
15 to the line pins 3 enable the 11ne conductors of a three
core electric w1r1ng cable C to be electrzcally connected
to the line'pins. A clamplng screw 6 detachably secured
to and transversely spaced ‘from the axis of the earth p1n
4 enables thé earth conductor of the cable C to be

20 _electrlcally connected to the earth pin.'

Where deslred. the plug may ‘have proviszon for a
:.cartrzdge fuse to be detachably electrlcally connected
' between that line pin 3 to which the live conductor of

the cable C is to be electrically connected and its

25 assoc1ated conductor clamplng screw 5.



e desired, the plug may have provision for a cartridge fuse to be
chably electrically connected between that line pin 3 to which the Iive
guctor of the cable Cis to be electrically - connected :and its 25 W,
. ci at ed conduct or clanping screw 5. ~ .7 The earth pin 4 has two ~ -

t hroughbores 7 and ‘8 and tio optical fibres F protrudlng fromthe cut back

- end of the cable C tend,intQ the.t —
fi bresdbet weeh Lhe ét %gg né’ﬁ'& Uf],ﬁvg) é% Hg?gﬂéﬁ%o{:ﬁgr ZZrﬁE t&h% %2;[ Ingal A
secured to the f 4 f -

substantialIgw?e§§§ﬁéaﬁar FF%%@?E&%@ggﬁég%P ?@LtgﬁgbﬁgsbhiF?enﬁ)of

- extending alegg ﬁgﬁEeOE 3§éﬁﬁ) 6”tﬁ%c%h$a€ﬁfoughb3@E50fph&%!ﬁ&ﬁ?t'Oh

Figures 3t oW t'wo fixing ‘optical “fibres F'to the earth

pin 4. = The pp {.l&gh& gr %ﬂﬁ:@&t q%ﬂweﬂ néRe t &Gt t BagkoleRar of7 thle the earth

pin 4 i s |00s oused i n.the thHroughbore over a major part of the length
of ‘the eagt hcﬂbﬂebahd QK eArt tpirl béingesgétired tbe thebmasadjladmntathe
free end of 15 the pin, this part of the fibre is a tight fit in a part 11
of the througﬂbeéecmam@educedhawaarthxpimn4 facofi bubsitaintj dldoked i nto
position by a epoxy resin 12 and the extrene end of the fibre, which has
been p0|lSheﬂecbangglbhu&hansvenSEEéresseadct&oa ehdtmgqma1rlbﬁtpopt|cm
20 flbre F extending into the throughbore 8 of the earth pin

extendlng along each of its two major side faces.

r

By way of-illnstration, Fignres 3 to §'show two
lO.hways of flxlng optlcal flbres F to the earth p1n 4. The
optlcal fibre F extendlng Lnto the throughbore 7 of the
__earth pin 4 is 1ocsely housed in the throughbore over a
'maJor part of the length of the earth pan but, over a
part of the length of the f1bre adjacent the free end of
- 15. the pin, this part of the fibre is a t;ght fit in a part
11 of the throughbore of reduced cross-sectlon. the fibre
_ belng locked.into position by a epoxy resin_lz and the
extreme end of the fibre, which has been polished, being
_flush with the_free end face of the pin. The optical
.20- finre f extending into the'throughbore 8 °fnth3lgarth pin
4lis also loosely;housed in the'thronghbore over a major
part of the length of the earth pin but,_over a part of ’
- the length of the fibre adjacent the free end of the pin,
' th1s part is a tlght fit in a blind bore in a lens 14
25 _whlch is secured in the end of the throughbore. An |
| o optlcal matching fluid (not shown) is employed to 1mprove
the optlcal ccnnectlon between the optlcal fibre F and

.-the lens 14.



Ais al so:|l oosely housed in the throughbore over a major part of the |engt

of the earth pin but, over a part of the length of the fibre adjacent the
~frege end of the pin.; this part is a tight fit ina blind bore in a lens 14—~
5 Which’is secured in the end of the throughbore. An optical matching
~ fluid (not shown) is enployed to inprove tRe optical  connection between the
optical fibre F and the | eps, 14. 8 As wil.l .be seen on referring.to

Firgiire 6, the SocketA®dftLlbtPRrsafncPRCIPELIFiDG k& FIAYRA Qv t¥hehich the
earth pin 4 is tq make el ectrical ang'ogtical connecti on conprj ses

gk €8

ci rcunf erent i A9GFH HHFRhoBE 80 SLBEFEISHLFOGKAt HRheHIWLE ?g}ch
hi gh el ectrical tivit d- whi ch, has,. hstantial ly U d :
{r ansver se or S aha it Bl /4 °4f Ko BReg RS IRAE Wl BREASAYOCC o cacn

of its oppose i ar, i de ' | gngi | t i v, '

Sl i dabl y. mountSat R0 odfibr fods 303%99*“?%#%‘5%33@0&1% lﬁf‘ﬁ‘?‘%’ 22 of
subst anti algl y gy @ n Ba CHESS- 22tk 0 3G ' of its

maj or ‘si desf a(:sg's, -a %??%ﬂ?ngyﬁagitgﬁd?nggﬁ% %%%%%%ﬁef% one of

the grooves 2kboidddiel vi©pVandwhiEhChass alsa®atantiad 15P U khased ovar ds 15

one open end of the sleeve. The tubular pin 22 has, extending throughout
the | ength of tidahdirse ccpdss~-obctionsVehackleevec haviiig Gl thédres F
whi ch protrude fron] ' - N ' .
. ‘internal surface of each of its opposed major side walls
;a.longitudinally'extending groove 21. SIidab1y mbunted_in
10 the sleeve 20 is a spring-loaded tubular pin 22 of
-substaﬁtially rectangular ﬁrapévérse crossasectiqn which
has on each of its maj?r sidé fdgeé;-a_longitudinally
‘extending riﬁ 23 which engages in one of the.grooves 21
of the éieeve and which is_uréed by the séring 24 towards
'15 .one.open end of the sleeﬁe. Thé tubular pin 22 has, _
-.exténding_throughout the lgnéﬁh of.its.bore. a pair,of'.
trﬁnsversely spaced'optigal fibres F which protrude from
the end of-thé'pin remote from said open end of thé éleeve
20 and-whidh_are-encaﬁsulated'in epoxy resin within the
20'_bbre of the tubular pin so that'thé optical fibres.are
-sub#tantialLy parallel to the axis of the sleeﬁe with their
"ends flush with the end of the tubulaf pin. When the
earﬁh.pin 4 of thé“plug ié'intrpduced into the sleeve 20 of |
~ the soéket contact with;its ribsllblengaginé in the grooves
- 25 21, the end face of -the eﬁrth pin will abut ihe end face of
the-sp:ing-loaded tubular pin 22 éo that the optiéal fibres
F housed.in the earth piﬁ.are ih alignment with the optical
fibres F of the'tubular pin to form optigal fibre joirits of
sétisfactory light transfer efficiency. |

30 .



their

-will abut t

PPhrce ¢ of Toe' o Bk FebFrLEC RAR et (he' 1PF by’ blebCRulhl ™

the plug is introduced into the sle&
its ribs 10 en aC|ng in the grooves 25 21, the'end face of the earth pin

end OP—Phe—an_LEﬂDLﬁ___On1Sald open end -of the sleeve 20 and which are
sul at poxy resin within the 20 bore of the tubul ar pin so that
ptlca, !ﬂ@w tantlally parallel to the axis-of the-sleeve ;

the end of the tubular pin. Wen the earth pin

_iace of the. spring- | oaded t ubul ar pin 22 so that the

li gh f |
t Teast a?i@erq#%aﬁ' %ﬁ&%r 5 uaéusﬁ‘sﬁdﬁe WHere’g‘*}*? 'Ehast Colle Se AR Lﬁ'eng _-
Flind Ge PG B, aimkee%t ﬁ?‘f‘bre Roh @?.cafgbun Fﬁdlﬁbong its -

of the pins
| engt h and

her ei nbefsorea]gggé

ere N a Separate optical e as

to the pin over at least a part of the length of the fibre or bundle :
adj acent t heyf r@ﬁtﬂs@losuhatepaa, heReinbefre dEEined 05 hBusadaphed to be

connected to, or is integral with, an optical fibre or -an optical bundle. of

a flexible elaid riréafhBoes! cigi £l xed withe méspedOdyo £he p1Anoe|eectr| c
- plug conprising two line pins and an-

' adjacent the free end of the pin, and is connected +to, or

10

15

at least a part of the length of the fibre or bundle

'adapted to be connected to,-or is 1ntegra1-w1th, an

'optical-fibre or-an~optical-bundle of alflexible electric

cable extendlng into the plug body. .
2; An electric plug comprlsing two line pins and an
earth p1n wh;ch protrude £from the_plug body, ‘wherein at

least the earth pin of the plug has atdleastione |

- throughbore e:tending'along its length and wherein a

20

separate optical £ibre or an optical'bundle'as
hereinbefore defined is housed in said throngthre, is

fixed with respect to the earth pin over at least a part

- of the length of the fibre or bundle adjacent the free

end of the pin, and is connected to, or adapted to be

o connected to, or-Ls-integral with, an opt1ca1 fibre or an

'optlcal bundle of .a flexlble electric cable extendlng '

_1nto ‘the plug body.

25

3. . An electr;c plug as claimed in CIalm 1 or 2.

wherein the extreme end face of the or each optical fibre

: or'optical bundle is flush with the free end face ofl

~ the pin in. which it is housed. -

e 20 of the socket contact with,

J fehauﬁeﬂnanwa@:@fmrao%ﬁwf&e | Sptiygyl Wibher e&pect

P .

-



“earth pin: which protrude fromthe plug body, wher gj 3 | east the eart iy
pin of the plug has at |east one throughbore ext e%ﬂi’!ﬁﬂﬂ um]ﬂl,',ength_ |
iwhqigin a separate aptical fibre or an optical bun cas, mbdilor e ~—
defimed i‘s housed in said throughbore, is ¥0xed with respect to the earth.
pin over at |east a part 20 of the length of the fibre or bundl e adjacent
the-free end of the pin, and is connected to, or adapted to be connected
tes or is integral with, an optical fibre or an optical bundle of a '
flexible el ecésic cabl electaidi pjugntas tdlaimed; wdglabm 33 wheradnel ectric
plug as claimed in Claiml or 2, wherein the extrene end face of the or
each optical $abdepartopfi the Hength jof rthesopkieal hEibrecosnbunpdde of the
pin in which it is housed. 10 4. An ergct[iC'pIughas ¢laimed in Caim’
-3, vherein saR@ipgeptothendneen g Gf tthe Rin 48 2 B8hbr £htndPedadBEtent
the free end of the pjn is tight_ fitin art of t t hr oughbor e of
reduced crossPEetReofraug! r%m?ﬁyEﬁﬁ??%gxﬁ%ﬁféﬁsﬁ?gfﬂﬁd in daimi1 or 2,
wherein -t extreme end face of the or each optical fibre or optical bundle
~is opticalTy connected to-an optical elenment secured in the throughbore at
the freg end of theAﬁoeRB@tric_pluglas claimed in Claim 1 or 2,
'wherein the extreme end face of the or each optical fibre
or optical bundle is opticail& connegted to an optical
element secured in the throughbore at the frgé'end of the

‘10 :pin.- 2

6. An electric plug as claimed in Claim 5, wherein the

optical element is a quartz window or lens.

'7: An electric plug as cléimed'in any one:gf the
';preceding Claims,.whérein the or éaéhléin having at_leasi
15 one throﬁghhpre housing an ogticgllfibrg or optibal;
| bundle ﬁas at least onézlongitudinally gktgndihg rib or

' groove"along the outer su:faée_of the pin.

8. An electric plug as'éléimed in Claim 7, whereih
said pin is of substantially rectangular transverse

20 cross—sectioh and has aicng.éaéh of ﬁwo QpPQSitely:.
diépdsed side'faces 6f ﬁhé ﬁin a longitudiﬁg;ly éxtendiﬁg

rib or groove.



An erectric plug as clained in Claim5, wherein the Optical el enment

" .S ayquart “M|“MHM| electric plug as clained in any one-of ~
{t he reced M“l' n the or each pin having at |east 15- one ;o

b yighbor e *hodsi hg #n bptical fibre or optical bundle has at |east one ~ 7]
._I.-.|tud|nally extending rib or groove albhg the outer surface of the pin.
8. An electric plug as claimed in Jaim7, wherein said pin is of .
_ substantlally rectangul ar transverse 20 cross-section and has al ong each s -
.of 'two oppositely dlsposed si-de .faces of the pin a longitudinally extending -

rib or groov: 3n e eﬁﬁ-réFeé’tlﬂgcafﬂ %‘fa+’ﬁeﬂnl’n°&ﬁy°5né'»h@f t he

precedi ng O ai s, wherein,the |s t ep conponent _of a non- remﬁrable
electric pld%rﬁgégﬁﬂgySiféms'A B%g%sgﬁlﬁﬂﬁeﬁ Pﬁ eempenent

~wherein the 5_.plu I ns r,ude .t hrou h les_in. o ‘between, two
pr ef or med sh%?l %?Bef'ggg é’&lel f%%%t[ﬁ Qm?%??'ﬂgfymhl ch shells are -

wel ded or otherwi se permanently secured together to forman i nsul-ating pl ug

body housi ng the pernanent el ectri cal connectlons between the plug pins 10

and the el ecigic RANGYEERESCODInd SIPIY Hndd o DEFRLAOY, Wiliretn the

mul ti - conduct or ectric ca cor por a |ng a Ieas op |ca N
opti cal ekage! ithrdudh ho gfal 1 ein at
Ieast a par:B%? tl#én(s)p??ga fibre or optl f+sabund? Bk- %et%‘aé' .

two preformed shells of electrlcally 1nsu1at1ng materlal,:
whlch shells are welded or otherw;se permanently secured
.together to form an 1nsulat1ng plug body houslng the
;permanent_electrlcal_connectlons between the plug plns“
10 iend the electric conductors of a length of flexible'
insulated multi-conductor electrzc cable lncorporatlng at

" least one optical flbre or optzcal bundle.

,ll;. :An electric.plug as claimed'in cleim 10, wherein at
least a part of the optical flbre or optlcal bundle
15 _extendlng between the cut back end of the cable at the
cable entry of the plug and the po;nt at whlch it enters
_the or a throughbore of the or - each pin is secured to H

one shell of the plug body.

| 12}'. An electric plug as clalmed in any one of the
20_ precedlng Clalms 1n whlch the optlcal flbre or optlcal |
| “bundle housed in the or a throughbore of the or each pin
is separately formed with respect to the or an optical
: flbre or. optical bundle of the flexible electrzc cable,
hwhereln the or_each optzcal fibre joint within the Plug

25 body is a fusion joint.



,15 ext endi ng between the cut back end of the cable at the cable entry of

the pl'ug and the point at which it enters the or a ﬂ uu' he or
gacl_pin is secured to one shell of the plug body.'”! m)mn uﬂﬂ“llc pl ug
~as clainmed in any one of the 20 precedingl@ainms in whi ch t"he Sopti cal
fibre or optical bundle housed in the or a throughbore of the or each pin
i s-separately f.ormed with respect to the or an optical fibre or optical
bXerdl e of the flexible electric cable, wherein the or each optical fibre
joint within thd pl ubn2elegdujci plugi asi elainged in any ame of Adlaimstiic
plug as.claimed in any-one of Claims 1 to 11 in which the optical fibre or
opti cal . bundl &hotlksel phigk Sheaopkigadhifdbrepfon ptdcahchundle | Boused
separately foryed with respect to the or an optical fibre or optical bundle
of the flexi bl FRR(PF caCEBF@‘,‘QW?EFSi RE: AdeoOre farty BRI oi8 rsPRATRLRAY is
' hbore_of the pin. 14. An el ectric_ pl ut

yositioned within the pr. a thro 4
gub;t;ntim}%ﬁééfﬁﬁ éyhgﬂf5?§pgggd§?cﬁpﬁeﬁﬁmﬁﬂ1qﬂﬁ%ﬁ%&uﬁ;?QPaﬂﬁ GBtéﬁﬁhg

in the accommﬂuﬂéELc%fmiﬂgsflexible electric qable,-wherein the or

each optical fibre joint is positioned within the or a

throughbore of thé pin.

14. An electric plug substantially as hereihbefore
5 described with reference to and as shown in the

accompanying drawings.




