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PCT/ GB97/ 02985 _ MAI NS ELECTRI CAL OQUTLET

The presenwO98/9867 on rel ates 'to a mains el ectrical outlet aReyEBIM2985
parti.cularly-to such an outlet provided with manual swi'tching facilities.
Mains el ectrical outlets are housed in standard size boxes and are 5

usual Iy either one-gang or tvvo-ﬁang. Attenpts have been nmade in the past to
provi de switched el ectri cal LEGTHR} OHrH%%Et ion in the form of

. i dual t devi ces. but ,al | i t t ith
ooultad in the nechid Fesent inventiootelfles 4B MathS g TstRem Qutll SBd oM use
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protection but whi qlaps blebirical duflest 2RIRHEsH ﬁ?sﬁgxgﬁi’d"gize bgoxes and are

The present invention proposes to provide a swtc mai ns electric '
-out| ets whi clisuilly iefther bhe-gang wzltwel-gaig i Aemprnhart btk in fthé pastkiong and
breaki ng the power contacts together wth a normal construction of manually
oper abl e swprevidegwitehed .elaemm%emuletmithi fakltgerobectionan thedern tofaesideatent s
s 15 a contral |l abl % cgﬂpl I ng operati ng@i n response to a fault

det ecti on nEBFER} daYices, but all previoys atiempts davergither resilted; inetheoneadofaran| e
coupling is_in the form,of an axi,al ,clutc which is capa of
i 51 | noven@Riea ARGl 65018 e Heoka mipeang 08 ohacasgine RCD”

ef f ectively ppb A aAtlel Mhef@id ul WA for'd ARLRG) EROHR Yufl BN AR TN t N

menber to permt the nmains contacts to open ere 1s no rtault

conditoi on 2RCD prétectitRbaswhivh will fiphes standardgiebdousigl S | ocked to the
operation of thée manually oper abl e swi tch nenber. '

“In order that the pFlespmseritrimeentionrproposesrte prositiel g/switclmdsmains,eleadm-ical'
enbodi nent thereof wll, now be described with reference to the _acconpanying
drawi ngs i nOWHetcwehichs utilises the normal elsclrigal condaenassamily donmaking and

Shows a skePertidhs B RRIES Fgnapt wariberdibin ndumel ganstruction of manuglly ™" © *
mbly Shawd i Eigur:d: - . e e
et spect | ve hraiahide s, Haweyer, s linkage bEWRATRACHNECARAER! 0ded

PCT/ @897/ 028%bntrollable coupling operating in response to a fault detection mechanism. In

~t

a preferred embodiment, the controllable coupling is in the form of an axial clutch
which is capable of axial movement in the presence of a fault condition to thereby
effectively disengage the mains contacts from the manually operable switch
member to permit the mains contacts to open but when there is no fault condition
20 the mains contact operating mechanism is locked to the operation of the manually
| opérab_le switch member. |
In order that the present invention be more readily understood, an
embodiment thereof will now be described with reference to the accompanying
drawings in which: |
25 Figure 1 shows a diagrammatic representation of the overall
assembly;
Figure 2 shows a sketch of a manuélly opefable member used with
_ the assembly shown in Fig. 1; and

Figure 3 shows an exploded perspective view of a part of the assembly



2 shown in Figure 1. - The preferred

enbodi ment” wxb 98/fm86pr esent invention is designed to result a

- switched electrical outlet which has RCD protection built i ncg‘{ﬁmm?{bﬁ
occupi es a standard outlet box. In order t0 neet these requirenents, the
preferred 5 enbodi nent utilises as“far as possible nornal operating

mechani sns bu %’(ﬂ the normal fixed |inkage between the
manual | y oper "ﬂ‘p’é\?&? EEFE bn the outlet and t he act ual mains

t act h t h
Referring o the di agPSRIRIETE] SRbPEHesh oh e FcsemE mvenion s desianed tharslt
contact oper oy Ao RHeANIEHcA! bRELCAhich ks 'RED! SN HIAMNTR Bt $Rich"®

10 mechani sm'consi sts of a contact carrier 12 carryling con

whi ch in nor ngcupies astandalﬁRﬁ!ﬂéi beR IArctder RoMeetihede RighBthidts] e?e‘ir (P a
normal | y open condltlon W t respect to fixed contalts
contact5carri anbodsmamrmﬂgwlasfar appessiblemaermil aperating mechanismisint réplat:élia

pl ane of the paper |n F| ure 1. A manual |y oper.abl e

swi t ch necharfhe mpimeal fixed dimkage belavaeatthe nanuatly operalﬂc ewitob @nrtherentlet 2l and

consists of a rocke{J switch 19 which,is qQf the u bi st.abl e type

resul ting frdfE@R®a g@ﬂ&?fC%a%mcb@@m @’lg’p? P%tr@!r;béﬁge%lmg mgAkanism.

the rotational force Qve 0 n fro onto of f
i s o eater - Refoithg Bk BHRERRE shalth SR, 18 1) RGals, T
15, such that o n§é@h Eﬁd{b a‘gy\ﬁmé Sfuh tiabl for
as long as thce&lg%\fl%peer?ténﬁmt ri %%Egtsyss ﬁéd et vvegﬁfet?%lglenanugﬁaryl@op')ﬁ; abl e
mechaniGm 18 raechahidt cotsisthof 9obARLL CaeRANR PATying contactd A4 WhichiRYbARSl a
control | abl e coupling nmechanism 20 in the formof an axial cl ut ch.
The axial cl epsmatien axsrbiesedoly a bpassing meabe 1520 anwirtallysopen eonslititn wathl
22 of the contact carrlgr 12. que aci n surfaces 21, 22 are Prow ded Wi th
EPUEGH

su:

one or respeeh i fixg SF} é‘étt GasHsT raTanged de agtate ipa plane

proj ections re detail in Figure 3. The plate
21 is arrangéé’%l%&;&ﬁﬁ%]%f%ﬁﬂg %ﬁ%? 3 oper abl e mechani sm 18
in a rotational diret'h% indica® in
Figure 1 but is capa a \l;éeurl&seﬁ?)lrt&g%a Qﬁn%vmerlrse%%nerally %ﬁ&fﬁy and
ri ght B showeférends mnmeral lsrnirdr cdiisists ofitar icked switélrUubtwhiehds tof ahe &yﬁeﬂem

I hdi cat ed general ly by the reference nuneral 22.

98/ 19367 bistable type resulting from the use of an over-centre spring arrangement where

PCT/ GB97/ 0298
In the pref ertg%aomaak faree requieedata grgreame: thesspsingntor hum from amtn 9ff is

greater than the rotational force exerted by the biasing spring 15, such that the

switch system as a whole is also bi-stable for as long as the device is untripped.

20 - Between the manually operable mechanism 18 and the switch contact mechanism

| 10, is provided a controllable coupling mechanism 20 in the form of an axial

clutch. The axial clutch is formed by a plate member 21 which faces a side wall

22 of the contact carrier 12. The facing surfaces 21,22 are provided with one or

more inter-engaging projections and recesses; the projections 22a being shown in

25 more detail in Figure 3. The plate 21 is arranged to be movable by the manually

operable mechanism 18 in a rotational direction in and out of the paper -as
 seeninF igure 1 but is capable of transverse or axial movement i.e to the left and

right as shown in Figure 1 under the control of a fault detection system indicated

generally by the reference numeral 22.



detecti on nmechanism 22, in the absence of a fault, causes the plate 21 'to
be held ~WwoO98/19367n engagenent with the surface 22 on the cg ,g‘n%gﬁ%%l er

12 so that novenent of - the nmanual ly oper abl e mechanl sm

al so nove the contact carrier 12 to open or close the povver
contacts. This is achieved by interposing novabl e menber

bet ween a surface 24 ﬁ'c Vi de on an eétenm on 25 to the pla é‘ljé and a
relatively fixed surf CZBTC éﬂﬂﬂggﬂe%t éﬂ!ﬁjf"flﬁke

21, “Powever, astiRf nlHAREm 22, iR Bt fHl cARESIRE b 2Lick

t hd wh t t d
\éMG hdrawn hulsqﬁlg gf;_i’r%gt@}gﬁ%lﬁ%&] fh¥ %m;f‘%ce 22 oFAKe %ﬂtac%wﬁ? 12 {a%%ma%g@gﬁﬁ g f

i nteraction befevpaiudl p&ébl@ﬁiebﬁdiﬁsrﬁrl‘s Wﬂl@ﬂ.’?‘&ﬁﬁ)v@'ﬂxé éb?ltact carrier 1R ¢
carrier 12 and plate 21.” The projections of recesses have angl ed engagi ng

surfaces whi clor ztesedheipgwed comtattsaThisws dchissetrty imwerpesihf acmovalsle member
suffici ent rotational force on the contact carrier 12 to force the
pl'ate away fr @ befavesnra sudaas 24 provided omam exfensioneibte the plase 213and anot

I nt er posed bet

ent urf.ace 2 fix surfage 26
The above desE? gf‘F‘i %6 ﬁ.hﬁglmlzgsm?eﬂ’qsﬁ g)f?rﬁ‘mg 24 and

b
Pocan N9 open ﬁt?‘%#g‘ﬁ%g?ﬁ PR afPatif IRERREL SFUESHIRR £R 136w byer RFR AL,
30 be provi dedayt tbnditllon49 detected, 'ﬂ(ipn%i‘ﬁb&e% i wathdeswh QNIﬁEH WIRHR! élative

i ndi cate the status of the power contacts and due to the fact that

in the 10r esenmdmtanllmnwééteﬂmemlbbys Dpandiicewhidh tusipermits the plate 21 tooved
to an "of f" position by the detection of a fault, it is proposed to provide

t he - mayg axiallyias atmsﬂh@ﬁm&raqnoo;b@mmmﬂm@mmupns end regesgasaon tieng a

i ndow in the to f h h Fi fl

connect ed t o CHERGAmiST 1 2andnlas 24> The Projectionn At reseses Jye anelsdsazatingecd
th d { nd

e bt e 338l BRIGHLECARTERELo Wi Be SBising mopes J3<Bigphof et

due to a faul l'otaﬁd}fhlfdxﬁgoﬁ éﬁé‘@éntgét\%%.li’ﬁ 12 1 force theplafe atla pgmnmefélﬁfﬁet

colour flag t cate that esoc et 1s non-operative

Qof S g } hgg 6advaﬁtwlgm thie mmmmmnﬂier aBdemon inteposbd beiweerr tersutface 24and
1 7

PCT/ GB97/ 02986xed surface 26 2

a socket which has b pped b fault con tion, all that.is required
is that the f‘ V$§%%€@¥e§mgﬁ@F9F Fesults &n the mains,contaess and

ol oarod i n t nEC g op8 bytwichons opsRRBlk vy PheBHASm 16 oo, Bhst i relBR 1OBE" e
fault is stilloffr gsfién biie. RH?E%E xﬁéntttHEt égﬁbactﬁzwr Bglbe‘#erbb‘dﬁd wi allh""?’e

no effect on the contact carrier due to th that -t ate W |
sinply20 RCD devices in order to accurately indicate the status of the power contacts and

due to the fact that in the present mechanism the manually operable switch is not
moved to an "off" j:osition by the detection of a fault, it is proposed to_provide the |
flag within the manually operable switch itself by providing a window in the top
of the switch as shown in Figure 2. A flag is connected to the contact caiﬁer 12

25 and is arranged to be exposed'in. the window when the switch member is in the
"on" position and the contacts are also closed. In the event of the contacts opening
due to a fault, the flag eithgr. disappears or is replaced'_by a different colour flag to
indicate that the socket is non-operative.

A further advantage of the above arrangement is that in order to reset



nove axially as it also noves rotationally in response to operation of the

rocker 'W098119}6§' : _ As .an additional indication, it is
possible to provide a further visual or - audi bl e i nBCTEBIHERBRat
the socket has tripped due to a fault condition and this can 10 be

done in any convenient way having regard o the space linitations.
.In order -to provide a better indication of the actual construct ion of the
i mport ant_ par 4 sockkt whizhihas et tripped byiasfauli conditioan all shatiis eeuéinddiis thrit ghe e 3

whi ch shows in an expl oded perspective view a portign of the ,
contact carriswitdl2 rodken 19the returned to the Jeffaposiseaandshe placed intgdhe "on

control l ed coupling nenber, Rather than.repeat the 15. above description
the same ref cpesiden agaa, Hjthe @h%ﬁ%@;n@ggggﬁn@%megn@nggh%% switch will” |

the o501 el bpewsy AP R BBt IG B0 HREal HE REhn BLIHRdReR PRIFC

absencec.of a It ' - ; ' 311 <i 5
t 2 due to the fact that the plate 21 will simpl
CLAI Ms: 3 ﬂé\}ér%effect on the coRtaSch?raglléé mlalfn% eel gct rical pout | et conp iysi ng:

first contactgoyd@kially as it also moves rotatiorRllydndessuisatd SFérhﬁbn ob s etken a
contact carrier neans” (12) arranged to be noveable to allow the

second contacl% to close with the first '~ contacts;
manual | y operabl e sw tching neans (18); and . . f aul
det ecti on neans (22) A& na indipatien, 1t scpassible t proyide le'ﬂ‘elesi.‘G{ or

o ot |3 SRR il e SR S BRY SO T BP0 ©

means (42) is e ; }?&v@n péélé&. theXd Bnftabiens cl osure of
the fi Elét andbggé%gl %%g%%\{egle(nufa? an%‘ L thgaﬁ%nua*aly oper abl e

swi tching neans (18) Ih%rdertapesddé a beeepindliedtival ofSthe dcrval sonstruction ofitie i n
that there -are |inkage nmeans (20) between the contact carrier nmeans (12) 15

and the manuairhportame patth ef she presentgnechanisnt 48 nttepistlirectsd tedtigutenywhieh of
t wo nodes of operation in respgnse to.the_fault detecti 32‘{}%%
(22), wher ei nshows in an exploded perspectjvg vigj& afporaen abthe contagh camier e

li nk 20 . . .

engage. t he. bR HPSRLTSREL 25 epafied SopliuEbel SRR e e staBME 1Y
at | . the n

contactd (14, R dERRRAE R RTLER Aol v BRer ted i Fighie SRFRERSOD

been used in Figure 1. The arms 31 engage the rocker switch 19 and cause the

contact carrier to move with the rocker switch 19 in the absence of a fault.



in-the second node of operation the |inkage nmeans (20 causes the
contact cagpigghedgpans to axially disengage fromthe nanuall

swi tching mean$Shis Skeeckhy BadnlRephoag el ative rotation t}i*‘lgg‘e%eE ?’m &
whereby to permt the fj : |Mid second contacts to open or to remain
open in the presence of} , ' 52

: i ng
to claiml further conprising c carrier ir V

arranged_to (iAMSt he contact carrier neans to openlit he in
t he second node of operation of the |inkage.
6 3.. : An outl et according to claim2, wherein said
contact carrier retu

An outlet acdording égwweéﬂﬁggﬁﬁgﬂi@e?@%{?i&ggia@?‘@gwwgﬁ% means

l.i nkage (20) gl.s.10: | Xi V4 lut ch.

5. S oRshitg fnd Sl 1 PYMcEia AR Eolf blsrabi Mg Kol and,
clutch FENER IbeBwe : I ' : nber
of ~ang|5ed de3r¥e55| (%ns; g%rgﬁxe power contacts and the Sglgg%ﬂéﬁa@%é}g?%% ng a
correspondi nghat didiikagé isisaphbld dfl dddpting one dfA¥R) moteaepegeraton, dnd fadlit he
depressions when the plates (21, 22) are engaged t oget her;

wher ei n upon defeption atrangeméntds puevided barveontralling thevmode wif opetatienddopted

angl ed pins g22a) and depressions create an axial force which in the _second
mode y t5pdindkage wheselyta pesnais the eortpsis/tgApentaTdoEmAE: Operiin et he
first node of oeerat%o? Is not sufficient to disengage the plates.

6. . PRACBER Pt a&g{:ordi ng to any of the preceding clains, further 20
cbnpric}%i ng neans -(30) for indicating whether the contacts are open or

cl osed. _ '

\raHEETDASBERY
CREFPRACED

2. An outlet according to claim 1, wherein the linkage is in the form of a
controllable clutch, whereby in one mode of operation the movement of the
- switching means is transferred to the means for opening and ciosing the contacts
* and in the other mode of operation the movement of the sWitching means is not

15 transferred to the opening and closing means. _ |
3. An outlet according to claim 1 or 2, and comprising means for.

indicating whether the power contacts are open or closed.

20 4. “An outlet according to claim 3, wherein the indicating means is in the

form of a mechanical element which is visible to a user when the contacts are-

closed.
5. An outlet according to any one of claims 1 to 4, wherein the manually |
25 operable switching means is in the form of a rocker.
- 6. An outlet according to claim 5, wherein the rocker is provided with an

. aperture through which the indicating means is visible.

L L



7. An outl et accord| ng to claim®6, wherein the indicating neans

(30) - wbD9sheBel h moi—a-—mehani cal el enent V\/m ch i s rchdRO2LES A
user when the contac sTHlS SHEET&-HA’S BE'@N 25 8. An outl et
according to any onejjof clBEPBAGEDO 4, erein the manual | y operabl e
switching neans is in er6(19)

7 ' 9. An outlet according to claim8 when dependent u
claims 6 or 7,7. Awmxtlet :mcorchng tham@l@heresnﬂtﬁ)hmmemludesmnmab&re

t hrough which the_ in s visible.
An outl et accd%mhﬁfg ?romevgne%@tweééw anl @r&ﬁgﬁ@enmﬂbm i for

fault detection nea | u an electrically operabl e device (22, 23)
arranged to cc?rPtePB\f’q’ﬁé:&ﬂ%}ﬂéQ@ g‘g@?tatlon of the linkage (20). 11.
An outlet according to claim 10, wherein the electrically operable 10

device conprises a solenoid (22), the armature (23) of which is arranged to

engage 5 g.he Ii nMQ@uﬁét 400tdifg té REaifDYewhbrain ahé means &d@@%@%hﬂhe
| i nkage (20). Ah outlet according to claim

dependent uporciesing rthel contaﬁts is arrangddetee rotatenbetveent positiby farpepatihg andvi ce
conprises a solenoid (22), the armature 15 (23) of which is arranged to
prevent axi al chesingthe POVeR ¢aatadtsit ch (21, 22) when the linkage (20)
is in the first node of operation, and to allow axial novenent of

the clutch when the Iinkage is in the second nbde of operation.

9. ' An outlet according to any one of the preceding claims, wherein the
10 detection arrangement includes an electrically operable device arranged to control

the conditions of the linkage.

- 10, An outlet according to claim 9, wherein the electrically operated device
comprises a solenoid, the armature of which is arranged to engage the linkage to.
15 permit operation of the means for opening and closing the contacts using the

manually operable means.
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