ELECTRI CAL ASSEMBLY This invention relates to electrical aa?'rgg‘g ‘ﬁ—ﬁrghe
I nvention is particularly appllcable to low voltage-5 dis o

supply networks incorporating fuse and/or switch neans. In the parti cul N
context of |ow voltage supply distribution fromindoor and outdoor @
sub- stations the network incorporates a fuse-board, fuse pillar or fuse

cabi fét as appropriate to the par, n Conventionally, four
or five supply bus bars are prové}éﬁyone%fé eagﬁgof the three phases and

- either a.common neutral/earth bar or separate neutral and earth bars. Each

three- phase out putpy fkefhd i d & AHHRIsY taaaleeebleameasséﬁbqaéeyl ngpeabl e
connected to -f he bus bar of the res ectlv %38 BF’ &a?‘ of _a fuse, the
t t

three fuses bERVRPRHRMtEY Rk égﬁ &FP vokta#ef yse is
desi gned tos edlg@gmlan@hdn g sipplypaeesocnt ddcorponatthgcfuseabhd/or
connected to % I?S:ﬁ’eeﬁ ve bus bar, and the other to the 20 respective
output. In di utlon aTrangenents of this type manufactured to conform
to the reqU|renentEno#thEaﬁﬁnQQkﬁrlgqnﬂﬂﬂﬁnQEy19Mpﬁp}tﬁ96u§ﬂpylziandard

each pair of éyéezfsméf&ﬁ Sercin fild b e dnes ol valeer BAb-Bthdysdsbyntheir
~associ ated fuse. 25 The contacts. are bridged by engagl,gg@t he fyse with one

of the cont acPStHABK HRGOFPAREDDA T4 RNaRdrofue At °CdF*¥Fng t he
fuse rranuaid)ycwmeen@ag@wﬁpma&e tdee mehqrammcatr efviitsamealtder nay be

per manent |y a ed t e r § R sQLAaspi ng

Phe Tuce 35 rEPREpRELGRILEPIRSE 6k L0 Vadatay HU1E 130T 3081 phlRadne
ecessary if eafefdus@ashod tb@nthse@cph)esaéhﬁl@@eﬁﬁ-m}h g f®M8Nbar i s

ke, Thi s | Sn@REEAT S AF LY serlért @ra%dwtﬂéatli%ﬁafneuaareanéas:son gack he

out put |ine, as severe arci | e to take with consequent
hazard to the*B5e8y %?%r“"ﬁé'}ﬁ)\ﬁﬁked’f £z om,&bey ﬁBEPZYI hoe eRFRUPPYFEGUires a
- 2 - sim larcartyrnﬁgSca)lblawomcsmB cs Agnibnsbdatandethesrespective
phase by way of a fuse, the three fuses being mounted
together on a distributor unit. Each fuse is designed to
engage and bridge two spaced contacts, one electrically
connected to the respective bus bar, and the other to the

20 respective output. ' :

L " In distribution arrangements of this type manufactured
to conform to the requi‘remen;s of the British Electricity
Supply Industry Standard, each pair of fuse contacts is
fully exposed when not bridged by their associated fuse.

25 The contacts are bridged by engaging the fuse with one of
the contacts and, pivoting about the point of engagement,
driving the fuse manually into engagement with the other
contact. A fuse holder may be permanently or detachably
connected to the fuse, the operator then grasping the fuse

- ~ 30 holder rather than the fuse itself. Speed and firmness are

necessary if safe fuse insertion is to be achieved when the

5 ' 'bus bar is live. This is particularly so if there should

be a fault condition on the ocutput line, as severe arcing
is liable to take place, with consequent hazard to the
35 operator. Removal of a fuse from a live circuit requires a



-These hazards of operation, coupled wth the exposure of potentially live
cont s when fuses are not present render this type, of distribution
equi@?t dangerous. 5 On the continent of Europe equival ent

di st tion equi pment does provide for shrouding of the contacts when the
fuse is not in position, and-also2 r-u:l udes shrouding to direct arcing away
froman operator insertin r eno the fuse, and neans to assist in
quencht Ry ach.lr‘I‘BeREvgftg%Fé%% an: e‘f |%9ﬁ)‘tﬁé?ﬁ DIFEEHAYE, and safe =
oper athe®ge sméiér@bp@mdmmﬁm,sm@mﬂdwhitlhrrmhes exbokheeop€rat or while
TaruabbYohEIRY1 P9 e IISRAJMO Ji3PPuddd ALBChABER RG LI 8hELRLL ! OF

equi pFr’re rnsertion an 0 mechani sm -
per mahkhs | Yyne of sdistidntiam %Pnﬁ!@ed@me@@msr-ol | able to effect the -

necgssary gpefigdi&bnt ﬂéﬁ@‘-’cﬂ‘f‘ Mﬁﬂed'e‘lﬂx1‘v'&qre%S%CisQE§'bﬁ§:%nsaf ety such
equi pment IS expensive. gres vention seeks to mBéove the safety

and etInLAPeBF P%?r?’bﬁ‘(? T ng; of Hhes§Patagkd ¥eepo al so

appl i eadl fuse i@en@petmtpmﬁforf,usaaﬁ ald/oori nellividelse shriondahbekot ypes of
el ect el y o ng. t I |, assenbly
comr‘?%ggé % f@!_,c%‘,éﬁg PE hg%né%%)%ﬁ?dné;&%% %tqﬁ%nog gg}“, L"ga‘ a|r of fixed
el ecttheafd%‘antanﬂSNSﬁaéeHOapaﬂaw imigueneh 8 casdhg and set back fromthe

Opfﬁ'l ﬁgvéf'{:ﬁei@@s aghde Ps é}mlaardar@red)a\&m s%.Q@t dpkraRaBs fixed
t her eon ﬁ nin tMD electrl C nnected sSpac contact ar eas, .
coopeFSH g‘E S RS £R drms&'n & oﬁ?&fta tO%rrier for

gui di wpilleenannbaldy eamovdngt ornimeewtihg nfudwes.30 casing along a _ t-h}
rectilineag, paLf PEUYEED & difeilr BAVIOBAULARAR 1h3ekRTAPERANS. (N Whi

p03|t|on t con reas are Sp ace con acts and a second
p05|tr9mownlmnfcﬁu$ﬁ% %@ﬁtb&taQEkﬁi?daﬁgage“ﬁﬁbaﬂ#ﬁ@dpééﬂ@aén§1¥o that a

Ci §UaEsHE18LO8CH1 LREELER FESD; arill %ﬂ@co’ﬁamet tdoole fFRCRARKEaAl |y driving
t he cgrr|er bet ween the fi A{thou h rovfgin (gﬁg%égggéﬂoog%atthe drive unit
bei ng"8cporELSI 8P§5PF1°"- g p g P
safety such equipment is expen31ve. ' :
The present invention seeks;torimprove“the Safety_and' -
economy of distribution assemblies as afo;esaid; and is . ...--
20 also applicable to the .operation of fuses and/fer switches::..: ...
in other ty?es of electrical assembly. - ' '
~According to the invention an electrical assembly
comprises a fixed casing with an opening into the casing; a
pair of fixed electrical contacts spaced apart within the
25 casing and set back from the opening into the casing; a ;
contact carrier having contact means fixed théreon defining
two electrically connected spaced contact areas;
cooperating guide means on the casing and on the contact
carrier for guiding'the contact carrier to move within the
30 casing along a rectilinear péth between a first position
adjacent to the opening,- in which position the contact
areas are spaced from the fixed contacts, and a second - N
position in which the contact areas engage the fixed
contacts so that a circuit is closed therebetween; a drive
35 unit for mechanically driving the carrier between the first -



contained unit conprising a housing, a dri.ve nenber novabl e rel at/ {0 the
housi ng, and.drive nmechanismcarried by the housing for effectin ment

of the drive menber; neans 5 for rel easably |ocking the housing i

operational position relative to the fixed casing; and neans for detachably
coupllpg the drirve menber to the contact _cagrrier when the housing is in the
operatrbnal position. Such an assenbly prOV|des effective shroudi ng of the

10 fiX8d cont &1é $RCed (R tinnke Béek ANLVR HnifebedBng PPoRRPHR #DEfT ng,
so material ly ¢agteined i Heugriding af hbhetrhbel @gaxtm@hmnbar amovable

operator. Furthe re ro for ani cal Lving Q

cgnt act carrief® {%E e‘%/it \igoqq}%%eranﬁ%\}gg PES af‘ﬁgmg%ﬂﬁ??yggf&ﬁte
fixed 15 contahmusrhglﬁq;<q@ieatung mbvemencoqfatheo@wrvenmeﬂﬁerzumemgsnent
IS thus consg derab S et achabl e,
sel f-cont ai n%d %“al %/%1%%%][%;%&&% %Wugg's“gnt:%tl gql nHE 8@%? and
security. ThuRoshtiom %¢¥ﬁﬁ¥¥QHQQN¥hﬂnﬁ?x@§ncﬁélﬁgédaFﬁ @8ﬁﬂ§n€%ffor

movi ng a nurrbeaeeécwéEp%o@ﬂirngarme rd&tlw e 1S P lthee36AL&8E  E&Fr Ve D

its own dedlcat mechani sm, the dri.ve u ke t secure when
ot i ueet horBRn kbR R PEELRD A b KPR onAd st o
Preferably, the coopeckatamopspanelyremnyiceprdifectiveewhy ondang eft gmeli ng

fromthe OPgd! Bgxl@VBEAadL dy X1 L1A0! 8hbse OBabRNGLLAYAT é‘ﬁ@%&éuﬂ%'*ﬁ:ﬁr@f

the casi ng, and | de means he contact carrier _an
sl'i deway neansthQOOPenlnghes%oﬂ@%%t1%%&?|¥quﬁﬁﬂgsﬁﬁﬁl?°§§FP916FYe%fI§hem

connect ed contbein@reascrt@d Kylaiglmrtat&rflxgdreaatmtra,aag phggiathgas a
kpc In th|§ h c 'X%Q ntact Qnprise_an_i pput and
output cont act @eFﬂg bﬁgg % %%ﬁﬁ%uﬁ réhf eéF@% n% 83§ﬁlsrf€£% to

an input 35 | mperahoanlalittmttwn \re,mocr@rdnéctommhm prokbhpidyt pfit thedfixed '

-4.- of thej5usgntQctCaQtiRlopd AL IBY ¥ AL LM cBrrier. The
arrangement is thus considerably safer than those
previously used.

Use of a detachable, self-contained drive unit leads
"to further advantage in both cost.and security. Thus, a -

20 single drive unit can be used in sequence for.moving a
number of contact carriers, rather than supply each carrier.
with its own dedicated drive mechanism. If the drive unit
is kept secure when not in use then unauthorised oneratlon
can be prevented. '

. 25 Preferably, the cooperating guide means comprise
slideway means extending from the opening towards the fixed
contacts on inner surfaces of walls of the casing, and
slide means on the contact carrier and engaged with the
slideway means. ' '

30 The contact carrier may simply carry directly
connected contact areas for bridging the fixed contacts and
thus act as a switch. 1In this case, the pair of fixed
contacts will comprise an input and output contact, and the
output contact may be connected through a fuse to an input

35 line. 1In an alternative, connection from the output side



-brldglng contacts also carried by the carrier, so that the circuit is

S ed on both sides of the fuse. In another enbodi nent, preferred for
n applications, the contact areas are electrically connected by -a
C i dge fuse. The assenbly may incorporate interlock nmeans preventing

moverment of the carrier between_the_two positions unless the interlock

means are rel eased. Release 10 of the inter|ock means may conveni entl y-be
ef f e@fedhsy Esspéo 5B PRSRUtgLldne RAYIRLSE BRI BY StAYIRE the carrier ¢

only Hg agiwed cdontakgs Bl@ﬁebaﬂiﬁeafb?UﬁHedéab’Elélfu tso #hdwirddeer interlock
may prevent Qper at.i I Ve, unit .u) g? roperly positioned on the

assefHRFutt 88 swuﬁ?'&%e?&bgﬁ%t R&dgPi 08 5 novable relative to the
hou5| ng ofint amodhieweembiodimeart, apyefencedffor phampl ity of positions of rest

LNehdf cBaitd R HE@%,Et ¥r8fefﬁé££18£‘f1 fedigidcrdde means for

detac %y coup i'ng- the rive me contact carrier only
al | oRX uRaLTE 1898 E¥gedet achnent when the drive-menber is in a position of

rest . amghd faeserqu Wanb&meheebehwenoéhauml ng and the drive
nber_ and .S czr{) f gt he drJ Vﬁ e)? from any one of the
posr HESYE A% & teﬁre AFERBUPRRYSFR B1E HeHC sel ected one of two

oppopasH siamse sinle s25 thbnrlsnhemﬁmekemteanﬁ aneadpieeatdoncRafedd® positions
ofy § &4 t e 1W(§:L=lrlg‘ékuﬁg‘ih§t ﬁgg IErBﬁ%eBtﬂSnE%? EQ &ffécté@r 'y house three

pairs of Tixed contacts, one eac ase an aliernating current
suppIBE O tmRReH e andmga Of GbecéFF-F’Brunﬁ'éuﬁPl phatsthe @aFFielr - will be

-5- asaom:ﬂt;ememmdvaﬁaihmgh cp‘rofpexedseoataeh&h aAigel ﬁmﬁpntﬁl ned drive
in turn to.drive r.fromits, first- torts\J

uni t t hen se reje
secon ‘}&q:{ i q"ed::i cé“ﬂ?er%fvenﬁst?a i °Baﬁ§ jf'l C%W@s W¥1 be provided
5 on unXass grogat1yf mlpm.IOInaﬂ on tbseasabmhéy, a single drive unit being

proyi ded fﬂefﬁ%ﬁ%k £h@ B‘?:J.Véeﬂei%er is movable relative to

the housing of the drive unit from any one of a plurality
of positions of rest to any adjacent one of said plurality
of positions of rest; the means for detachably coupling “the .

- drive member to the contact carrier only:.allow.coupling .and

20 detachment when the drive member is in a position:of.resty ..

and the drive mechanism acts between the housing and the
drive member and is capable of driving the drive member
from any one of the positions of rest thr'ough an equal
movement in either selected one of two opposite senses to

25 finish movement in an adijacent one'of the positions of ;_;
rest. -

It will be understood that the ca51ng will. normally

house three pairs of fixed contacts, one pair for each
phase of an aleernatlng current supply. A movable contact

30 carrier, usually a fuse carrier, will be '



desired.” The drive unit may be connected -to earth by a wander |ead,
‘not only increases safety.but -al so prevents the drive unit fror being

i mpr.operty taken from 10 the assenbly. The Pnvention will be better
understood fromthe foll owi ng description of speci fic enbodi ments of

assenhblies in accordance fher, mnth v.en of ex le o

refergrce to thc—?%ﬁ{/ % 1r1 c?l?n WQ: l]re%l)éeé a SI de
view, partly secdorttaad;ed)fdﬂ\ie nxtiteldmdlt:m b(a‘ usesie il y:urﬁl dor drz.wes a .
front view of the eﬁi%’%l%xoff@nglirt% Fids e i34 se%oahagogg%%af

assenbly of Fi gur IS a sect |ona scra how ng a dr| ve
unit in positioWiqs §R%SE | &%Jém @rd@d‘ |Q§N%|55151§r5t willohe Preyiged of

che assgnbl y; sm&w& fuds b%ai%lst 'ﬂibé)’ia:.l\:}&&' \er ‘Fﬁus%f damu@%fg %ingle -
Fragnent ary vi ol BH bt Bt ERP b o e DAk SRS, HBLASs 1 fo 3
show a three- phaﬁeswédet m@ﬁlge 3ﬁut{:m{olw @‘ommc:t@drmuntead'hmba’ fause
Doar U5, P |\ inady D iBleil oo Ty Rl rer e sh 2t 00
assenbl y i ncl udeerevents rkhe srwe gsﬂér aﬁngm absmg Mﬂvéfqmréﬁr tt\a#eé! RO
plastics mulfedpedddmpidp. 5, 6 secured together in any sui tabl e manner.
o S e Ptor Sl P p other” RO oo T |
| ocat e bet ween tfﬁiﬂdﬁﬁﬁgedﬁsafipﬁidn>diispadiﬂﬁcEemhaﬁwmeﬂts'EEUS i nput-
a”e'\j)“t put cont gl ARSAINN 1 5 deborarie MY divd By WY Tt
example only, with reference to the accompanying ‘drawings,
15 in which:- ' S
' Figure 1 is a side view, partly sectioned, of a first
embodiment of assembly; -
' Figure 2 is a front view of the assembly of Figure 1:
Figure 3 is a plan view of the assembly of Figure 1;
20 " Figure 4 is a sectional scrap view show1ng a drlve'
'unit in ‘position; - S '
Figure 5 is an enlarged view of part of one side f'
wall of the assembly; _ :
Figure 6 is a sectlon on line VI-VI of Figure 5;
25 Figure 7 is a part section on lines VII-VII of
e Figure 4; and. - ' '
Pigure 8 is a fragmentary view of part of a second
embodiment of assembly.
. Figures 1 to 3 show a three-phase outlet assembly
) 30 capable of being mounted in a fuse board, fuse pillar,
fuse cabinet or similar installation, the installation
. including three bus bars 1 to 3, one for each phase of a
supply. The assembly includes a casing, shown generally
as 4, made up of two similar plasties moulded sections
35 5, 6 secured together in any suitable manner. Each
section 5, 6 has a part definlng a wall 8, 9
respectively, the wall termlnatlng at an openzng 10 into
the casing. '



-part_of the casing in association with.the bus bar 1, 5 .input and output
it@ack assenblies 13 and 14 are positioned in the centre part of. the
mif y for association with the-bus-bar 2, and input:-and out put contact
assetblies simlar to the assenblies 13, 14 are nounted in the upper part
of the casing for association with the bus bar 3. The three rnput contact
assenbl i es dFke i cReiNG Seekiong ckowkanheivesn shawy thres RAlifes cont a{fg
n
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t oget he‘F°ntl£Fett79ﬁ semibies i by % %cﬁ%s’a‘?jg’enﬁ{d'rfd'é?ﬁa%e’t‘?? ch other in
constr @iromfaﬂﬂetmlmprEmcasmhiqn heitdongie dass dant att*;,t secLi onsd19
and n t L0 0 'S t being biase

t og her'q%&gléﬁl‘? 95‘?)? s&;'i‘?g%"z 48 e con sﬂedc]tﬂo‘naaslsgo have an 20 .
associ apwlm@n%fllei:nhﬂng centrecpart Of. thm&&mlakx -faections 19 engage a
first %é@él&@i&?%;@éh%evﬁé%&mJ 2dnd O Het a?:?&tdﬂbﬁx@f the other two

out put contact assenbljes are cont ct with ou ut conductors 25, 26

© respect FORFFCE passemblieg Sint ¢ RSP LIRS 13 nelt iR Recurel y
mount edmotint&d@ iﬂsﬁhémpﬁeﬁrp@tﬁ%fltﬁéaééﬁn@nfor|és$Md:latEEbrSeen that the

shrtfasiEst BB AL AT Mine Antod GRSl LM NSRS 210 0Ll e
by addlarenhdemi@hlomlﬂngf@ ezgupbel deesembly the comprisdsg sections. y
Acci den&aﬁtaeecaéaeiaﬁsthg ERBABTA So Ve ﬂgp@?éa% B tﬂ&g v'aﬁﬁa' ly

I npossible. In order to connect _the su ars to t

r espect F4¥ed Fontacheectinrs o161 bea tsPEi%%a1 8518 Piahcthe xed cont ackd
16 and @Pposed anbmPpELs cof cedeh hEdESE byet io@@theﬂ'he T eEnPeé phase of

A" byt SR BeLiifod LABRe\BH], L, 14 BBl 1 o0 (e centre

‘construction, and thus contact assembly 12 comprises

contact sections 19 and fixed contact sections 20,
opposed members in the set being biased together by leaf

‘springs 21, 22. :The contact sections 20 have an '

- 20 associated arc-quenchlng arrangement 23:-: The contact -

sections 19 engage a first outlet conductor 24t while

© similar eontact sections- of'the'other'two output contact
‘assemblies are in contact with output conductors 25, 26

—-

respectively. .
25 The assembly as thus far descr:.bed is securely mounted e
'on the fuse board or other installation. It will be seen s

that the two fixed contact sections 16, 20 for each of .the
three phases are well shrouded by being set back from the
opening 10 into the casing, and further by additional
30 shrouding 27, 28 moulded into the two casing sections..
Accidental touching of the contacts by an. operator is
thus virtually impossible. '
- In order to connect the supply bus bars 1 to 3 to
the respective output conductors 24 to 26 it is usual
35 for the fixed contacts 16 and 20 of each phase to be
-bridged by a fuse. The lowermost phase of Figure 1 is
" shown with a fuse fitted, but in the open position, the
centre phase of Figure 1 and of Figure 2 is shown.with a



fuse fitted and in a closed position, while the |ower phase of Figure 2/ \\
shown wi thout a. fuse present: Each fuse conpri-ses a noul ded. fuse carri 32%
29, having contacts 30, 31 secured theretoow bolts 32, 33, the bolts a
securing 5 between the contacts a car]é{sigcﬁige fuse el enent, 34. Each fuse

carrigr has twE¥if vekEhsE mnd] ot i@ Pe5itiong mhide td@ Joweraphase
]lgpst agg)imnghpi n ciﬁﬁas-f%f@szo%hé is{tﬁm wAaMowd de ﬂfsé?%{lhsfdiﬁel . dC&rardheguis% | ded
orneC M th a slide each ngagi ng .a _matchi.ng .slide u
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ext endi ng from sémuxgknkgraid thynvdalss 32 f 13¢%d Wentmitts. dlise sieceriagd
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rectilinear path so that the novable contacts thereon are properly aligned:

to move int o anfRgRitCALCIRT dafdetreRuinand ihPraiestischsdams 56, 3§, eesth
Luse calr][i er is:meéd'aémncmba:méﬁfhh i wean 37,5 3P eesputraveIsd pmﬁidﬂ onsf
y a self-contain ive .unit shown .in pesition pn the upper t. phases o
Figures 1 and Zsja‘ﬁ%l%#s%acs}h ?rﬁﬁ-rgitﬁre ] éﬂ‘ﬂ“ef""ﬁ% (?ris{;lg',d_r%ﬁ’lgt’ fﬂc‘i
conpri ses a houslide Snhgaging ainatching akiddway diumoadided on the inner
circul ar-cylq ' | eV, | - r . f they ein.
Ehch cam g oy LEReS OF (ehe rdkBAdii v e LA R cite, (laTaty i ©

ci rcunference RAxteRdingLxom theopening gtbFrVards fhefdxad wondiagtsng
Bt ng poi Nt o A e e oo ©
starting points of . al] . [ OOVES in afirs ane .ext endi

pe pendigcgl ar tPOTRECATEERAE g .%rﬁ?‘?#eﬂfq?‘?ﬁ% B3P 57 ﬁ:t}éaq%zf%cﬁ nﬁﬂ“fari’gﬁe
groeves |ying icomtactontheteoe axe praperly tdlbidnedsttopnmowe il sidhoutng
poi nt 53 30 8@6?#%98&&&{)%‘[&? éﬂ%’ ﬁl&%@ AU et tf, next adj acent
groove lie in a combn-axi al plane. A ¢oll spring nmechdni‘smis contained -

within a case 55 andBachcfage faxwien s dgakanedhdndmbaiovssl dgtvean dis
mechani sm by Waaiji and WPELod §5ds DL MRy W - sdhe-cd i dith B ides Ak Such

8 Lo, know 15 sl 2Ple FEshan Sy s, shpplaed Boadd eon Lty ofg
Mechani sm SC2/ 32 3dnd B8l s#rlshdine iveiguses-0peaarad ob. S@THa@rivad ainitn of the
operating 29 comprises a housing 50 within which is rotatably mounted a
: circular-cylindrical_s;eeve-51-havihg_four cam grooves 52
formed therein. Each cam groove extends’ for slightly more
than 90‘-around'the_circumferénce of the sleeve 51. Each
cam groove has an operative starting point 53 and an
25 operative finishing point 54 spaced apart by 90°, the
. starting points 52 of all the grooves lying in a first
'plane-extending perpendiéular to the sleeve axis, and the.
finishing points 54 of all the grooves lying in a second
plane parallel to the first plané.- The starting point 53
. - 30 of one groove and the fiﬁishing_point 54 of the next
- - adjacent groove lie in a common axial plane. A coil spring
mechanism is. contained within a case 55 and is controlled
Ny ' o by an operating member 56 -driving the mechanism by way of
a square-section shaft 57. The spring mechanism as such
35 is known, and a suitable mechanism is supplied by IMI
Santon'Ltd, of Somerton Works, Newport, Gwent, under the
designation Santon Snap-Action Mechanism SCZ/3034/TB3/HR1.
The mechanism operates so that rotation of the operating
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nber in either sense serves to charge one or the other of two coil
, which when fully charged is automatically released by stop neans,
rel ease causes rotation of- tghe- sl eeve 51 in the sane sense as that 5

in which the operating nember was noved during charging. The mechanismis
such that noverment of the operating nmenber in either sense of -rotation can
be accorembiat ech anicthdd |sensallserviesd tiov ichgrigee anlee@re the dbherappropri gte
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|ide gt Renrgem &bl Raghe&idsh ¢5 capabl e of

locating dowels 60, 61...--The-lower locating -dowels at - -

each phase also form the upper locating dowels for-the

phase immediately below. ‘When the slots .are ‘fully engaged -

with the dowels the pins 37 and 38 engage diametrically
opposed operative finishing or starting points of two

of the cam grooves 52 in the sleeve 51. Thus, engagement

of the pins with the cam grooves detachably couples the

drive sleeve 51 to the contact carrier and the engagement

-of the grooves and the dowels releasably .lbck the drive
. housing to the fixed casing. )
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_ In order to ensure that the fuse carrier cannot
inadvertently be moved between its open and closed
positions unless the drive unit is present an interlock
arrangement is provided. For each phase, each side of
the casing is provided with a guideway 62 in which a
locking member 63 is guided for vertical sliding
movement. Each locking member is biased to an'uppermOSt
position by a compression spring 64. The locking member
has a projection 65 capable of lying in alignment either
with an opening 66.in the side of the fuse carrier or a

projection 67 above that obening. When aligned with the
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wi th an -opening 66 in the side of.the fuse carrier or a projection 67
t-hat openi ng. Wien aligned with the - 9 - opening 66 the fuse carri
free to nove between its open and cl osed peoes t+ ons, when the proj ectio
and 67 are in alignArent the | ocking nenber prevents such novenent of the
fuse carrier, as will be apparent from5 the centre phase of Figure 1. The
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The plate 73 ternmnates 1n ensi on ormed w
sl 8/.77. A tensi bhfsirgngh¥s wpeards (ard pthen eavards f¥am engagruent ons

shown in Figure githntubi 8bweis s0uae é’natﬁe 3£bc15ﬁ1é'rﬁ‘énl¥&1§ he iddes
part-circul ar sect e slo é ee to rotate In

on o S t
this positioh? t%% §%§£°¥h%£ the b ?ISSB‘F RRLLrTR FeE | prper
adJ acent to the ppsbt:.dnvmheﬁé:.nnrjrejéetiousl5'5Imdk 6heare aligned so

preventing movement of the fuse carrier. _
- .The drive unit also incorporates- an interxlock -device
designed. to ensure that the unit cannot be operated
~ 20 while improperly: attached to the assembly. At each side
" of the housing 50 there is provided aﬁlinterlock arm 70
pivoted to the housing at 71 about an axis lying below
the axis of rotation of the sleeve 51. The two arms are
secured at upper ends 72 to a plate 73 having an upper
25 part 74 that can be manually engaged through an opening
75 in the top of the housing 50. The plate 73 terminates
in a lower extension 76 formed with a key-hole slot 77.
_ A tension spring 78 biases the plate and arms into the
3 positions shown in Figure 4, in which the square shaft
30 55 lies within the part-circular secfion of the key-hole
slot and is thus free to rotate. In this position, it
will be seen that shoulders 78 of the arms 70 lie
adjacent to the upper dowel 60 and effectively lock the
drive unit against inadvertent release from those dowels.
35 In order to remove the drive unit it is necessary to _
grasp the part 74 and pull the plate and arms towards the
operating member 56, during which movement the square-
section shaft 55 moves into the rectangular section of
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unit agai nst inadvertent release fromthose dowels. 35 1In order to
the drive unit it is necessary to grasp the part 74 and pull the-

e/and arnms towards the operatifig-menber 56, during whi ch novenent- the
squaf e- sectron shaft 55 noves into the rectangular section of -10- the
key- hol ot 77 so rev ting rotatgon .of i shaf t nd tg g operation of
the dri ﬁwr holen g BFaSg SRJPEFHETELRE &P 9t gegof ot ésnﬁ 8%t 0 enable.

t he drand tthius . bpefratibht ed thet Aeivasingt.5 The plhﬂeoaﬁdaarns if afese

5 (0 33a0k080 baATLPHEoRo0LA! B BROBYE! chlcabiae Ly Ll Est menually

pl aced i trons owWer nmos ase o |gure 1, the slrde
and sl P@efdysedeitag thegegedngbut further novenent of the fuse t owar ds t he

fixgd contths ? @ira¢iBhsvert adshle iaytbhselaieeéectonsﬁge pRage: The drive
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of the inter SO -
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t sjtions t am grooves Wt
pins 3 %beBFaé hrec Gb@ 8Pﬁ§r F%‘ r { PnBuboPhit €083 of two .
dianetwagabbydepp&&bea,caﬁngQngeaheTbeoaQtBatahd559lgltheﬂ?ﬁper?ted t85 "
h ' ' r a ase 1t,to ve e sl eeve
glagﬁgc mn%%p seeﬁ%ﬁn &I %aeggﬂghggfoﬁﬁﬁvenﬂ9éﬁeﬂF %é?ng transl at ed by;J
t he ca#pyﬁﬂangenshﬁ pnsétéOhlsbaWnnéne#hBtupperhph&aeeofaFiguretomards t he
fixgd qomngchsn §aqhial olnerhyse caRLLECkNZORLATRALILE 5I ¥gNehato e ectric.

al engagenent.wth fi xed cont act rel easi ng the interlock

arms 78 1&F#V@QWHPF &an tPhBAVE APLP alignment with the

opening 66, so allowing movement of the fuse carrier. .
The act of properly locating the housing of the drive -
mechanism'with relation to-the dowels also automatically °
20 correctly positions the tam grooves with respect.to the " -~
pins 38 and;37'aha engages- those pins with -starting points.
53 of two diametrically opposite cam grooves.
The actuator 54 is then operated to charge the
appropriate coil spring and release it to drive the sleeve
25" 51 clockwise as seen in Figure 2, the rotary movement _ .
being translated by the cam arrangement into a linear '. e
movement of the fuse carrier towards the fixed contacts )
so that the fuse car:ier contacts are driven into electric-"
al engagemeht,with the fixed contacts. After releasing__
'30 the interlock arms 70 the drive unit can then simply
be lifted and withdrawn from its operative position,
the interiock member 63 then preventing withdrawal of the
fuse carfier, It will be seen that the operator's hand
is well removed from the actual region of engagement
35 between the fuse carrier contacts and the fixed contacts
so that he is well protected from the effects of any
'arcing. ~Additional protection ie afforded by proper
~shaping of the houSinggso_that arcing products are




be lifted and wi.thdrawn fromits operative position, the interlock nenber

63 then preventing wthdrawal .of the fuse carrier. It will be seen that t \
operator:s hand is well renoved fromthe-aqgtiuad region of engagenent 35 / -
bet ween the fuse carrier contacts and the fixed contacts so that he is \@

protected fromthe effects of any arcing. Additional protection is _
af f or dfed by promthaaimmgmﬁ dﬂ]e:l'tmusaa::gas@ tthhet sddel of phedbousiage -
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rénove the dyj ve un| |ncet oss menber . 68 ,of the dnterlock 63 will
prevent the Hti VEPRAFI AR iﬁ‘? &P f ql'ies gﬁog’i"'tti awn
Varning is thus ¢ vee S£R pasdtiorondition. 20 It will be seen that

the formof the cam gg , i X &H ipY N§,Ofy ve
t heough [err] on eve Qf’éfg %Eorfége%sugr}gs% '{}H‘ﬁc bﬁ}e\r}"g1 carﬁ%qu%&%b
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nmechani sm beHveen successive drivin %éég)g tions |n e|t er direction is

necessary. | QCFRF TR L QRSFIG e agh en it will not be

. possible to remove the drive unit since the cross member
.68 of the interlock 63 will prevent the drive unit from
being lifted from -its-engaged position. - Warning is thus :'
given of a fault condition. :

20 It will be seen that-the form of the cam grooves
52, and the positive driving of the sleeve through 90°
on every operation, ensures that the sleeve can always
be suitably engiged with the pins 37, 38 of a fuse
carrier whether that carrier is in the closed or open

25 positioh._-No resetting of the drive mechanism between
successive driving gperations in either direction is
necessary. -It'is not necessary to use four cam grooves
to achieve this'fesult and any. desired number (n} can be
used so long as the operative starting points of all

2 30 grooves lie in one common radial plane, the operative
finishing points of all grooves lie in a second common
radial plane, the operative starting point of one groove
and finishing point of the immediately adjacent groove
lie in a common axial plane, and the angle of rotation

35 of the sleeve for each operation is 329 . '

It will be appreciated that only a single drive unit

need be provided for an installation comprising a
number of housings, each providing a three-phase outlet.
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and lower forward extensions 84, 85 from the wall
section 83 define a compartment. in which is mounted a -
fuse 86 joining contact sections .87, 88 secured inm- - -
position within the housing. An. upper-part 89 of T
contact section 87 is coplénar‘With-the uppér=surface"off
bus bar 82. A lower part 90 of contact section 88 is
coplanar with part of an output conductor 921, also
supported by the caslng. '

The inner surfaces of ‘the opposed walls of Jthe casing

each have upper and lower slideways 92, 93, and an
insulating carrier 94 is movable on the slideways into
and out of the compartment containing the fuse. The’
carrier carries upper and lower conductive strips 95,

96

. The strip 95 has contact sections 97, 98 engageable

respectively with the bus bar 82 and the part 89 to close
a circuit.therebetween when the carrier is in the
position shown. The strip 96 has'éontact sections 99,
100 engageable respectively with the part 90 and output
conductor 91 when the carrier is in the position shown.
Thus, the output conductor is connected to the bus bar
through the fuse. On movement of the carrier to the

left as shown in Figure 8, the circuit is'broken on each
side of the fuse. The carrier for each individual phase
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The inner surfaces of the opposed walls of the casing 25 each have upper
and | ower sljdeways 92, 93, .and an insulating carrier 94 is .novable on
“slideways into and out of the conpartnent™cbhtai ning the fuse. The ca%EE%E)
carries upper and Iomer conductive strips 95 96. The strip 95 has con
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that descri bed ng sggig%gg Eﬁ %genggree phases of a single output may
be mounted together as a common assembly, and the drive
~unit used to drive that assembly so that all three
| cérriers are inserted or removed simnltaﬁeously. Drive
20  units qthef than that'déscribed°may be used, and changes
- may also be made to the casing, fixed contact arrangements
- and interlock means.
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the drive unit being a portable self-contalncd unit
comprising a housing, a drive member movable relative to

to claim1l
ted by a

the housing, and drive mechanism carried by the housing for .

effecting movement of the drive membar; means for.... ..

relgasably.locking the -housing in an operational :position. : -.

relative to the fixed casing; and means for detachably
coupling the drive member to the contact carrier when the
housing is in the operational position.

2. BAn electrical assembly according to claim 1 in
which the cooperating guide méans_comprise slideway means
extending from the opening towards the fixed contacts on
inner surfaces of walls of the casing, and slide means on
the contact carrier and engaged with the slideway means.

3. An electrical assembly according to claim 1 or
claim 2 in which the contact areas are electrically
connected by a cartridge fuse.

4. An electrical assembly according to claim 1 or
claim 2 in which the contact areas are directly connected
contacts for bridging the fixed contacts when the carrier
is in the second position, the fixed contacts comprise an

d3EBAEARFS 6Ha¢ﬂﬁer surfaces of
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rotatabl e rel Beigased byel %gthﬁchﬁ%ﬁk9%Miﬂtﬁt§n°@FfP§§9nPé BASA8{aBent
position of rgatthandaspPn@li ses .a circular-cylindrical menber having a 30
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aving an operative starting pornt I'ying in a first plane o .
plurality of positions o0f rest to any adjacent one of said
plurality of positions of rest; the means for detachably
coupling the drive member to the contact carrier onlf-allow
coupling and detachment_when the drive member is in a -
20 position of xest; .and.:the drive mechanism-acts -between the-
housing and the drive member and is capable of driving the
drive member from any one of the positions of rest through
an equal movement in either selected one of two opposite
senses to finish movement in an adjacent one of the
Q_; 25 positions of rest.

7. An electrical asembly according to claim 6 in
which the drive member is rotatable relative to the housing
from one position of rest to an adjacent position of rest,
and comprises a circular—chindrical member having a

- 30 plurality of cam means formed around the circumference
thereof and each subtending an equal angle to the axis of
the cylindrical member, which is also the axis of rotation,
the cam means being detachably couplable to the structure
by way of cam followers on the structure, each cam means

35 having an operative starting point lying in a first plane



"extending radially of the cylindrical:nmenber and conmon to the operative
starting points of all the camnmeans, and an oper mm‘“l“ﬂllﬂﬁi oi nt
lyi ng 4 second pl ane parallel to and axially sm“

and to 5 the operatlve finishing points of &ll¢the dam®neans, the
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oper startl ng poi nt of each gn means and the operative fini Shl ng
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oper ath¥eop&raiket at—.arh-.hexgcpbmdrsl calamrﬂwm ceir hearmd oakd &aa or anti -

cl ockwi se_as _selected 0 a S ro ngl e equal‘ to
sai d g%%f@ﬁh%%l h%’rgh{%gf ér;r]]i% Cl pos onc’(li)1 %’ 9 gggggg to the -
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clockwise as selected, from each position of rest through
an angle equal to said subtended angle to finish ina - . i;j
position of rest adjacent to the starting position.
8. An electrical assembly according to claim 9 in
15 which the cam means. comprises four cam grooves formed
through the circular-cylindrical member and each subtending
an angle of 90° to the axis thereof. _
9. An electrical assembly according to claim-7 or: .
. ¢laim 8 in which the drive mechanism includes-an operating
20, member énd—changeable spring means between the -operating = : - . -
member and the drive member, rotation of the operating
membar in either sense serving to charge the spring means,
the spring means being releasable when charged to drive the
drive member in the same sense as the operating member was

25 moved during charging. _ \J
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