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The present invention relates to a device for handling fuses and in 1 4 MAR 2003
particul ar, but not exclusively, to a device for safely inserting and
extracting electrical fuses used in a three phase electrical fuse unit.
Fuse units_a 3 g@sd in low voltage distribution and suppl pcigineoniess Low
vol t age sub’ﬁ#@%' ribution fromindoor and outdoor sub-stations include a
fuse board, fuse pillar or fuse cabinet, incorporating a fuse unit, as part
of .the network and as appropriate to thelparticul ar application.
Conventionally, four or five supply bus bass are provided, one for each of
the three phases and either a coméﬁséaﬁﬁﬁﬁhéﬁtral bar or separate earth
and neutral. bars. Each three phase output taken fromthe supply has each
power carrying cable connected to the bus bar_ of the respective phase by
way of a fTke,prasenhrérvénsesn beskat et & deygeenhderi Aaadtise GRFeSon a
di stribution;upty,Fagd {.gf,e bt oSt ohech {0 RNGAYe caRd dakiidge rgrpai r of
contacts, one e evirica y connected to the respective bus bar, and the
other to thefebkypbeseveingt pud. eqbpagtireramcinisad Suspgsasgfeltisdd in
such appl i ] ' SEN i tional contact menbers and

Eur opean s?y %QP%%%gé %&xgﬁﬁigﬁgog%\%%héty e fuses differ in their. geonetry
and the contact nenbers that they present to the pair of contacts in the
fuse unit. g Sﬁﬂ.li.ﬁ,sfH?;é;u.@é&eiﬁ‘dﬁbxb'@@Pﬁaﬁ’&i@s‘ﬂri@%@%ﬁs aB'GiO\éhﬂ?ﬁ!? a

general Iy U shaped-con uration and tend be presented to contaCts in a

fuse hol deretWonrksi nvEPKeUC LEAERNSYPRLY Al Herdiee: fromdnsloprodndi ng t he

legs of thgubhioubi ehineBgageohheipaihaefa caaUnxef, gl p3810p! der. The
| egs of the U extend |aterally to provide an ext ended re% on of contact

bet ween t h€uFaseabénehict IREABRPEAEHRD t hefUiR gl dés Paafads theapted to
- 14 MAR 2Q$§w¥9¢°9h§3§§2ap§noﬁ£§£€§99&0@%%iﬁﬁ@u\l%rt hewr jEukepgan style

fuses have fuse termpals providing integral” flat_planar contact nenbers
ext endi ng FPBRFPRELARELENd BPUR AR FIPDAESURINY £ bagsr pe¢ Peevidafry into

fuse unit gpAt agtSeadnpbedthe tRE€: VErAHEM arld QR 6O Lardke the supplied
el ectrical cu-rf}znts ang go provi de good' el ectrical and _nechanical contact,

the cont acE2RERHBFEEERLaPRE BpeifPFIRES S5&F Wk ARt BFWERi &amsy. FAcBont r ast

t he cont acthpeebphasef clikpatytekénsesomxtics dsuiler dlalsy eachl poreder to all ow
for the safe handlin

f live fuses th st ,be rapidly and firmy
i nsert ed oFaFE%QEng]Bif‘n f‘ﬂ’é‘nFFggch?ltﬁ? gum"ﬁg“%gt%ﬁ’e rgsprspaye
confi gur at pbasef bikwayybe &usese} hilse ctinrde fduseved nguinoanteadi | y.
However, ow _ the, fact _that . Furopean. stvyl.e f.uses extend substantially
further i n%agtéfg}:eggi %n?'%?étﬁ%f’g' ?Iﬁs%r@*%#ﬁuti‘l@ﬁ‘bygll?é'a %aé’g‘t g?lsgt ke is
requi red idesidpedt bosahghgeethdchrides ra paiemfyontactisnsenki on. Eur opean

style fusegy iy N, i el ¢ untries and _the safety
r equi-renent Sé{:?f??ﬁglﬂ}r Egﬁléﬁéﬁ%ga%% %%%o% ge&rrFDlS;ee g)t i ??aé'm .anaeﬁ%s there is
a need, f orokhgtvieether respectivyg ohepwhf e

Two different types of fuse are used in such applications: UK
style fuses with additional contact members and European
style fuses. UK and European style fuses differ in their
geometry and the contact members that they present to the
pair of contacts in the fuse unit. UK style fuses have
additional contact members providing a generally U shaped
configuration and tend to be presented to contacts in a fuse
holder in an inverted U manner with the contact members
providing the legs of the U which engage' the pair of contacts
of the fuse holder. The legs of the U extend laterally to
provide an extended region of contact between the fuse
contact members and the fuse holder contacts adapted to
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‘. handling of European style configured fuses in live fuse units. . 14 MAR 2003
Eur opean style configured fuse handling devices integral to a fuse unit can
be provided but at increased cost and conplexity to the fuse unit. A
renovabl e device suitable for use with a fuse unit allows the safe handl i ng
of all 1ivggfl, ? £, by a-single device providing econom es op~f g%
sinplicity of use unit manufacture. A conpact handi ng deV|ce |s to
preferred, owing to the proximty of fuse units on fuse boards, pillars or
cabinets and their ease of use by workmén. 14 MAR 2003 WO 00I33342

pC f1 GB99l 03915 According to a first aspect of the invention there is
provi ded ﬁeFﬂége_%ﬁaplngEHEQP@énf§%YG§eIHFFﬁ Ravgskugmitermldaks a p air of
contacts E?B%@En@fﬂhﬁlﬁeé’frws%l\ﬂﬂ Mama@geahtswctrﬁ&hﬂ@rw}z@&&&x@yf%ﬁend

in use, e handl ing device having an actuating Lever operable into a first
posi tion éhaharsééénéfpésmﬁﬂ6nbOQYbﬁéﬁgﬁﬁQ ABaREt e eYemt yczbhnedieel to the
act uatinorh -8V ahifNdoAtdek e MmateORel dok¥igenpeghed to the charging

means, in which when the handling device in use Is nounted on the fuse

unit, the drive neans attaches to the fuse and operation of the actuating

| ever intent Beqkir &b HQ%H&EO%h%h%ﬁ@&ﬁl%ﬁeeEQéEBiéﬁhrEﬁEEEﬁé%‘éH@e§ the

drive neans to extract the fuse fromthe pair of contacts and operation of

t he actuaPFﬁﬁlﬁévEPQﬁn?éeFﬁ€l§@éoﬁ@dp6§FFFthéha?@%§a$%e'%hﬁu@ﬁ#ﬁﬁ%@ans to

cause themghb¥esMBaNg kArbpsent e fa%eekﬂéﬁd&@ev@@«ticﬁ 3?0”tﬁ9t5 in
whi ch the fuse noves in a direction paraIIeI to a 5uane defined by its

swi t chi ngSeBREaéEs thenhgonkarte membregs gdeURnSERbe| Jexs reskend and
insertinglatE¥aopean style configured fuses as used in fuse units. Both a
Eur opean style fuse and a UK fuse mnthout addi tional contact nenbers, i.e.
with integral fuse termnal/switching ' contacts, are considered to fal

wi t hin thEnS69§8r0f:oaaEm6QpQ6& Hhel @agenhhgyl ed f&seluiélemévé@rﬁwy al | ows
fuses with | ggral switching contacts to, be sa ulated while the

el ni
fuse uni t™P8 rTAPLGRY FRE FaTdlivhgrdeviee P& E%T%%E% PR Lhhrbiveever .

Wth the aﬁﬁﬁﬁttﬁg |6Wthi 8o thig st s&egbaaboﬁesg@r@m&rh%ﬂm C£r ¢ Fe NMOUNt ed
on a fuse_unit %ﬁés Ive neans attaches to g Lgse | ocat ed between a pair

of contact¥SPH fﬁ§8 BRi £ChAsEEst (90 U6 TRAS Bt uBPTRY S v AW IR ot first
.posi tion thargestuphatcBargpregnredyd eufuskssekfend emib eneigyalis -been

stored to capid_a enyv omits ir of
cont acts. f%{éﬁgévﬁgekggnag%?t%g&l s%[efd%bggéamger?ln%%r?l ;Q Iﬁoseﬁeq ween a
pair of |gveatent attekeThe dewudeen tin arﬁasetcaslaﬁelyrmmwt othéiwre -~ 4
MAR 1003 34 ve f t ) ever operated
“into a Sech%bQOSI? éseéﬁlkh'n §“§% gggrgeggargedg%n sé%# Tt %ent ener gy
is storedPrevaieattinhe nupb@ramﬁ §@N@trmsérﬁnénth¢ siéetmse bet ween a pair
of contact hﬂrEﬁ@nEHsﬁoEnthe-EI}e h%%\éug% cg "Exs o {¥q | ,94,]

Iy fin 8 |ng contacts of a

substanti a parrallel to the plane the swtc
Eur opean ¥eyfe EBAFRglFed Pase . for a dev1ce for effecting the safe

’ handling of European style configured fuses in live fuse
units.

European style configured fuse handling devices integral to a
fuse unit can be provided but at increased cost and .
complexity to the fuse unit. A removable device suitablé for
Use with a2 fuse unit allows the safe handling of all live
fuses by a single device providing economies of cost and
simplicity of fuse unit manufacture. A compact handling
device is to be preferred, owing to the proximity of fuse
units on fuse boards, pillars or cabinets and their ease of
use by workmen.



PCT/ GB99103915 Preferably, the device has a housing and an axl e extendi nﬂ‘
across the housing and the actuating | ever pivots about the axle. Thet s M 1003
provi sion of a housing inproves the safety of the device and al so provides
a robust device capable of w thstanding the nmechanical forces exerted
during extracti nd insertion of a fuse. The.drive neans pefr/daye/ 08y i ce
may incl‘udewgoﬂ'g#ﬂgr having a fuse engagenent formation slidingly nounted
on the device. The fuse engagenent formation of the nenber securely
attaches the fuse to the drive neans forJdeither insertion or extraction.
Slidingly nmounting the nenber on the device hel ps to robustly guide the
moti on of Atkerfisg dur iandieatr asPest OF TRk i08s Hiek§ gﬁe f use noves
along a preferred _pat r ef s r i ian rRas@ ggki on

par al | el tgfrguﬁl%‘gﬁe%dremsﬁee%‘ag{/a%é gg?ﬁcgff{%%n%%ct@%g‘ at he fuse unit) In
this way fhiastingnal pafior cefs dvethesds Dedvwpanr Wisicle ontfees vaitd LREePEée are

mnim sed and [ G BASE FUNGS LPUak e i BkeRl RossiRhaxy sleange { her eby

i ncreasi ng the effi’ciency o insertion of extraction of the fuse. ' The
char gi ng mbanvsingapn relititdingdiavest opsrrRs. Nt & HEEGh Posddiermapd

i ncl ude t IJnd rdangs. £r lYmebH8 SPErASy orhdRdleld @0 Bkl NgS
are wound ©n aRRa ?55535#2?8’3 éaﬁa%rl\?'%%gzgﬁs O 00 33345 5 PeT GRg0105015
An outer, ectusitinige fgven afptindrdve He2psi PP I8t conRstesd teo

actuating | guversiand pan, (Ut e, qad of Wil %ﬁ@oragnépifﬁgwgi@iia&qno@jsre Ry be

connected to the drive neans and the iLnner ends of the first and second
springs ar @swiescodd the sarsednithi $he GFiHesREHS ATHIFIRF (e % ings to

a predet er Fned AP YHe & 048 dhdhdithardqt Deved ra0lo Ghd NSede the fuse.
The predeterm ned amyunt should he sufficient to safqe% extract or insert a

fuse in a Mos Figse changePridie @RI NSaRs P SHHITyLRE dohyenfsgns

concentri ¢ dep dftGactdife tikd NEforBIHEpalike oEPEbMgEcEamle Bagidtn and

simply operably connected to the actuating |ever. The pair of springs may
be connect &F TSGR EARE A SREIPEH AT AEGTRPRPITRTSR rFRAT% t’fg‘geaxl e

Preferabl y chdwmjird ridans s nedben ayidd viesmeanstes Oisdie @ ey
engages the drive neans. The notion transtar %%on devi ce can incl ude
nenbers ar r‘ﬁ‘rﬁfbcﬁ‘teo Rttt TRERTGvalt 'lﬁga € FYRRMNTRST T 2The noti on
t r ansf or mtdiareciedrc asaPr €l etald ypland Befiaed by s aswd twdhicky may be
pivotally rmugt eg on the axle and engage the drive neans. In this way the
rot ati onal “of. the actuating | ever and chargi ng neans nay be
transforned into |inear novenent of the drive nmeans such that the fuse. may

be extract or.inserte ficientl i, ckl t e, .achi,eved safely.
The housi nglqloef c%%‘éceev]r%efo yu%%v{e]n,l%%%%&f\gex gg%ﬁ%n%%%%%e%&?dt he
devi ce is iHonepego-sipetateonfifntdt fuses @si used imciuse tirelttevi dnthThe

| ocating f ' et | strabi f vice with
Fospect ot Re TS T ey Tl The ¢ (e et LA pATR AR C,

correctly SRPAFlemeRRRIS sb. fiel Wl Pt eindmaTad] 4up¢ ctepvimt switatiedlevi ce
and fuse unidnthbtd)g HPETEA9DdOfed NG HAMICRithin the scope of a

European style configured fuse. The invention allows fuses
with integral switching contacts to be safely manipulated
while the fuse unit is still live. The handling device is
actuated by a throw lever. With the actuating lever in &
first neutral position the device is mounted on a fuse unit
and a drive means attaches to a fuse located between a pair
of contacts in the fuse unit. Operation of the actuating
lever into a first position charges up a charging means until
sufficient energy has been stored to effect rapid and safe
removal of the fuse from its pair of contacts. The device
can also be used to safely insert a fuse between a pair of

live contacts. The device with a fuse can be mounted on the



14 MAR 2003 WO 00133342 -~f PGTI GB99103915 According to a second aspej MAR 2003
.the invention there is provided a fuse assenbly having a fuse unit having a
pair of contacts between which a fuse with integral switching contacts nmay
extend in use and a fuse handling device having an actuating | ever operable
bet ween a fy¢gfsBesSition and a second position, a chargi ng pggafEREs abl y-
connected to the actuating lever and a drive neans operably connected to.
the chargi ng nmeans, in which when the hagndling device in usé is nounted on
the fuse unit, the drive nmeans attaches to the fuse and operation of the
actuating lever_into the fi QsitiQn _charges the_charging nmeans to
cause. thée dfS \/%lsneea‘ﬂ"slr}[ Oaré:[(fc:l-ggt_act% GSe ?7351 PHSIBQFF‘ b?g%oﬁtﬁﬁ‘?gngnd
oper at i on pfs ttheract Wetd g d e weiansntae et bthaseedndnpodi suohichangesnéhey
charging to cause the drive ns to.insert the fuse_into the pair of
contacts, %% ’iﬁfgt ‘?{J’As/eec‘ﬁ:&gées rial?lélndﬁr\;é&air% nlBEFEH@ ?g Bﬁf)l g‘ﬁﬁeof the’
SW t chi Ng Woiiddr Se Gaihef usthtactsThe fuhee fusiet unay . havrket Heebcpacss of
contacts between each of, which a fuse w i_ntegral i tchi ng, contacts may
oxtend ©n RATE ShE CaHaS i) & Ho e SHh R st SEBReR e afe TR Pl Age o
Eur opean detinedrdy gthiedswitsasirion confuss supift ash@ndbpegnastihlee- phase
electrical supply. Preferably, the pair of contacts define a plane and the
e flead

device in 1#*%use substantially parallel to the plane. In this
way the-safe extraction or insertion of the fuses is inproved as the fuse

is caused to Y trai,ght in o r _out Qf t cqQnt.acts educing.friction
and el ect ré %%#Tgﬁf%f 'gétr%led?‘pulscee z%isaéser?oﬁlf ucsg%gi ng‘Idugé gxﬁ'ﬁsnggg’g?lf‘ﬁg
i nterl ock amndesitdoe Ndwes fns eardhiheg axctoatingr legari pdvansi abeutotke

formation on a sige thereof, the fu it iacluding.an i o] hani sm
i ncl udi ng 3 p? 0j e—@-t‘? o%r%‘?lrselc?i % dav\gfo&}%]ﬁeg il%@é:;&?g%ktﬁgr rsrg%?%% ggngﬁg
engageabl eletisrevand absprmnasiides B dgkRsStOERWAGe, ¢aP3B3420f£PCTI GB99/ 03915
noti on of AL T v At f it ag .t i Ng

devi oo 1 el Hh R A e SRty SRl BReEBEELAY |1

i nterlock amehimsertion B engtiee+ he projection and interlock formation so
as to allow the fuse carrier to be extracted fromor inserted into the fuse
unit. In this way the fuse carrier is prevented from being renoved from or

. inserted The dxhee fReanumt Whe HRHL h &2t i 18de RemPRPRF| BRKiRECAani sm .
A fuse hanghd D0yl EReRS £dahdMLhd ns_lQﬂcﬁ.'rI%l%/ mRfdntdidngnatchandkiRgedevi ce
interlock and for use with a fuse unit including a rear and_a forward

| ocati ng fOrret¥on, eRFRICHRIMG | THPdAAT LT FAudERGeE s6CERetrgagtapheswith
,'lthe rear Lm@tfmef@ds nﬂﬁéj(m:mi I@ehafrfsle.ﬁirl_ eigHEaa mn%e\gittibn_t geb}‘ or war d .
ocating formtion, to w the handl.in evice.to be [ nount ed on
the Tuse (FIEagonn s SHARUY R SR A FoPl: Fbe 88vERE handl i ng
devi ce anthélws udh ngobusthp gvridd tidemdthieord afvithe fasat dogihgrmation is
engaged in e [ecess 1S, {4 onahl t t rear. and.forward | ocati.ng
formati onse,’g%a%fleg\;%n rrJé'F% Jf%/ie&s%%%mn oF & ﬁ@"ﬁénaﬂi’ﬂa 8evi ce and
fuse unit prefebyed gektimg t he handling device to the fuse unit. In this way
regi stration of the handling device and fuse unit is ensured prior to
operation of the device. Preferably, the handling device includes an

i nterlock FPesteraplyini ehe thrber evlislds figy ratdigredtg opoparedlsd &s ao be
movabl e DHNGED deFOELE D FEh b PKALRORI] O M ¢uBLC)iBE D! Yept e

interlock |ever includes a part” enga e;c%e wth a part o actuati ng
lever to prelven¥appbrictriorat fercet(RREYIRD IdirePaim eds consartiserhdck

lever is ithétfus@Ckrd ROSithiHdd drH S Mde rdRhandhls d8Y% fenifal
prevented from bei ng- nount ed on %{3{ renoved fromthe fuse unit, un|less the

handl i ng RRFTEPIS F4SLaMTH- UHRTERY P THRAT iF HioRITMsdensyePér 5BRy, the
interlock igyertpafitofSedtraction of the fuse.

The charging means may include a pair of springs. The
charging means may include two pairs of springs. Preferably,
the springs of a pair of springs are wound in opposite

senses.



14 MAR 2003 w o0 oor~3aa2 _g_ PC fl GE99103915 notch and the actuatinq Iﬁm@mm
part i-s a nenber extending parallel to the pivot axis of the actuatiAg
| ever. The fuse handling device can include a | c>cking mechani smfox use
with a fuse carrier having a fuse carrier |locking formation, the handling
devi ce inciysligrdsa pi votable armwi th a notch at a free engdewapobyodsns use is
engageable wth the fuse carrier locking formation so as to sel ectively
| ock the fuse carrier to the fuse handl ing device, a camdrivable by the
actuating lever and acting on the pivofﬁble arm such that when the
actuating Ieveg isin a ngutr | gosition,,t e_.arm cannot ijot t her eb

8 &

| ocki ng tH® PUEBTcEPFi BF FBSt BsEPRANEI B . 5 Raifs MAdy Per remssE sSarri er
i s saf el ycboekedatubbenbanebengadaviafeoptéprend dmaelt iserkodd afdrehg enoval
fromthe fﬁsg unit. The fuse handligg device can include resilient biassing
means whi %h bP&sBEFhE2Yi D6t SBTREGF AT F o- 2 | kit §e58Si £PGn EPfhe &R can
include aehiigsbfpaht andsa apeosdcpadt sphisds ven cdnineet by ithe eagidsat i ng
| ever to act _on_the giv&éablg arn1alggm/the.arn1to pivot. t hereby all ow ng
engagement2b? BF8¥hGaTerBht CBRFYHRINGRE SR T0 Ry FEEFREETSH "ofhe present

i nvent i onamblht nbefbeedesayi 8e8chby guayo obxiexattlar dmlsertwithiz refsey.ence to
t he acconpanyi ng.drawi.ngs, in whjch: Figures la and 1b show respectively
schemati ¢ %rgﬁgéﬁﬁs‘ém%ﬁﬁ%a%‘?m&{: uRhEPWé)?u% eRtUkos SHEELY fuss

i ncor por agxhgaseparai gsaktt shfnge cont acl sve Fiypy aind tshows a schenati c
perspective view of a European style fuse 14 MAR 2003 WO (10133342

fGIl GB99/03915 g Figures 3a, b & ¢ show side, top and perspective views

respect i vetyfefaplgubhasseanbl yf ofpaifhyseatminolreiany deacentfriz fldsarassenbl y
i haw t.op, side

according_tp an aspegt of the_ invention: Figures 4a, .h & ¢

and per spEEFFe Lut Ty MOPERE CROLTPBRAIR STYRE Mrsddy AN WA A fuse

uni t bei ngppaeblef canhastedssenthy actoatimg leaven aghecpadir todfe | nventi on;
springs may be connected in series via a square shaft mounted

concentric to the axle.

Preferably a motion transformation device is mounted on the
axle and engages the drive means. The motion transformation
device can include members arranged to convert rotational
motion to linear motion. The motion transformation device is
preferably in the form of an arm which may be pivotally
mounted on the axle and engage the drive means. In this way
the rotational movement of the actuatiﬁg lever and charging
means may be transformed into linear movement of the drive
means such that the fuse may be extracted or inserted
sufficiently quickly so as to be achieved safely.

The housing of the device may have locating formations which
when the device is in use co-operate with the fuse unit to
locate the device. The lccating formations ensure the
correct registration of the device with respect to the fuse
unit so that the fuse is extracted or inserted correctly and
safely and also help prevent relative movement of the device
and fuse unit during operation of the device.



Figures 5a, b show perspective views from above and bel ow respecti vqll‘yMg{ 7003
fuse handling device according to an aspect of the invention; Figures 6a, b
& ¢ show perspective, side and plan views respectively of a fuse assenbly
according to an aspect of the invention conprising a fuse handling device
accordi ng pect of the invention nounted on a fuse unit. Fi es 7a,
b &c show%%g@ti ~ae front and rear views, and an expl OBWG@?%{’HQ%
respectively of a further fuse handling device according to an aspect of
the invention; Figures 8a, b & ¢ show pt&n, side and perspective views
respectively of a further fuse assenbly according to an aspect of the

i nventionAcwdxdling tdea fasmorrhralpewt deflitte shoentionFthate ¥s nounted in

use on a f unit: ' Fiaqure sho a schematic, secti onal view of a
fuse handlﬁbkfn"g"l@ﬁﬁ‘? c%a’rqf%j%s srsa%l%nlgy iha‘PJer@rﬂ cR &BEEr BaVing 2 MR 50P5 WO
U0! 33342 -ckih tRGTH GB991W08&] Svhilheh sandbas¢ entstH nndielrenentvi Eegunes share
commmon refcegrg@é: to, Fi and 2 there

nupexaJ Wth_ referen res La,.lb
are shown respec?fsl vng%f/ es%%e}ndatllnc ber speetd \(;tg’ls\?l é‘@gg SFIdERIEE B2V i hSer
desi gnat e;argenenad ting yl e rgrmmledratweEd, aa fiKsst pbeituse awd ha
ancillary . I ng. cont act s esd gnat ed genezal Ly~by reference nunexal
~.5 and a %Jr%r%cg%o%%%n,f FEE0R e%ﬁrg%az%%ﬂ\%ggeeﬁrg}:hé Bén?a?g?gniﬁ%_ﬁﬁ?mral
20. The Ukctydeidgiskevdr @Qndas dr iwsandmns elpetribiyansonhecbefuse tee i nal s
12,13 extepd.. ' .. S erm.nal s .can he a singl or,,as_shown in figure la
may be U SHApe .n%ﬁgﬁ%{{sllﬁ hlﬁ.ll’ll ot d@%e% o uesgla%lgtlgggl deYhE8s* P %8 I t chabl e
f use~uni t mamietidn atlye siMstec himigt c drtacdriv® tidans bokéaelbesrto the
ot her wi se.tqgﬂ j Nt = myngl 2. 13 as_shown in -
Figure |b. {ﬁ%%ﬁ%@éﬁﬁb%%ﬁ%@ag#@?ﬁ% a&%ge?uérelggoﬁ%%sﬂres.t A Eur opean
styl e fuseR0ithten chprgestihe ptharging mdans doi opuset hha frive meéamar fuse
term nal a&g‘% Second i di . fuse
barrel 23.2EI°The ]aase ter_m'%aﬁ%%%ﬁé%%fﬁrfoﬁpﬁé%gs%H%O{Jﬁ[}g%%% e used
as swit chiafy Eemtachsating diever thete the meawddppsitangi chargeswitehi ng

contact s s disethyidd LO Wit 1565 i EWLRGALEKhE EUsE Livg MR an
integral fuse Term nal I ch can be used as & swtching con act: i m .azly
the UK st \als ezl amnfeetiuse tirinnatie iischnogssadn, 2adizeftiodnng

. contacts ang$0) dAsed N oslfdle W LA Nov oG ToRRdces! yBerronEigur ation
simlar to that of a European style fuse. . This specific exanple describes

."the invention with regard to a European style fuse only. It wll be

. appreci at egghd hflis@ Wi stid e Hdiee whdde ipHiad r eohtebtBObEeRtaCtSach - €.

wi t hout ancjl | ar%/}’ swi tchi ng, .contacts, and hence havi ng a configuration

simlar t&% UG 3 BiF SR/ %#%é@&?h}g%ﬁsgﬁ FhF eBY P X EPred

Eur opean sifryl\wsé Uselnv tit € vy relsg aisls éxgb 1 tAN1akisoEsrt ehéhsagoNt act s used

in the swihtL ch fni t. ,&4 MAR 2003 WO 00|13.3342 . . .
andling 'of European style configured fuses in a fuse unit

handling a three-phase electrical supply.

Preferably, the pair of contacts define a plane and the
device in use moves the fuse substantially parallel to the
plane. 1In this way the safe extraction or insertion pf|the
fuses is improved as the fuse is caused to move straight’ in
or out of the contacts, reducing friction and electriecal

arcing.

The fuse assembly can include a fuse carrier interlock
mechanism, the fuse having a carriex bearing an interlock
formation on a side thereof, the fuse unit including an

" interlock mechanism including a projection directed toward
the interlock formation, and engageable therewith to prevent



PCTI GB99103915 -J.1 Wth reference to Figures .3a, b ~ c ~ther~: are sho
side, plan and perspective views respectively ~f a sub assenbly part dfl’ QRRLUIB
fuse unit, 30. The sub-assenbly has three pairs of contacts 3:L, 32,33

sui tabl e for accepting European style fuses. (.In the case of a UK style

fuse with integral switching contacts the fuse unit pairs ﬂf_-wgggqu@ﬂgs woul d
need adaptiW@“g’é?¥%spond| ngly.) Each contact has an opening"34 for engaging

a contact -nenber of a European style fuse bridging the pair of contacts. A
first of each pair o f contacts 35 is eT_ectrlcaIIy connected to a bar 37 to

whi ch a phase of a three phase electric he contacte

ot her cont austtism éefcﬁfﬁalflf[‘)lsﬁf cagRt-&et Eeg%t pqoyg @gFFy ‘5)9 edtg?o an
O?t put supplay 410 d ﬁ‘e@‘u%e19;Elhﬂ@ntghEﬁelﬂh@ﬁmcﬁ%ct‘ﬁhemnbrlnd@b@g the pair
of contacts

t he European style fuse conp| etes .the rcuit, fox.that ne of
the three piuisds Heahdis&d Weﬁ’-’ﬁeeﬁu%eugﬁ?erw %cﬁ?n&ﬁmcﬁﬁt éﬁ%n%%
them defi ”etlﬂegi e AR |8ld tl%t‘éﬁ'l%ﬂkaf&ﬁxﬁ@t:{mveﬁa cligr ntagalltn\setme on or
renoval . ef €rence to Figures 4a, & c th ereed%leﬁ ?Q‘P B}ngt away pl an,

side and pefejfe@advEisas éaﬁsheeeﬁéeﬁ%eﬁyfﬁ?m OF UhF R%8senbl y
accordi ng t,9, 4N aspecini®f Wdie thiev &iise0Bardest gimtpaﬁév@meaatﬁkymbyemger ence
nunmeral 90. The fuse unit includes thg sgﬁ a%nb 3G %?‘ scri.b Ej

previ ousl y ZeP¥RE Brof & daserassudhhg “Hg%: offcPRAEETIPR ng
suppr essi NGy flepii € esn ek TN G hamawid .t he contacts of the pairs of
contacts. A European style fuse 20 is provided.in a fuse holdex 43,. The
fuse hol der 93,- arcing suppressing dew ces,.and fuse unit housing are all
adapt ed to ml fioye Fhmdieany a:teyohe:e‘ weeslodmkdein nskaimed iincdndingnaved from
the fuse ~un S |d|n ng f gnd 22 in the
cont acts. SElh %‘ﬁll:@/g é’“?‘ gfrlg’g‘?{r 5e ?gﬁtgcg:% qJTrHaantf%lfsuse uni-t. Fuse
hol der 44 hnhd:suduzﬁmreopesmr satqd @ firgeafrdl Lycahbng tkatmatiocne thse unit and

fuse hol der S | I t f unit, in
Thoe "0 GelndRelBld oot Bl MDY BopEERcHRs LA ik el HaE T L)
| onger bri dyesating réopetiore ayul ra gfecesst segagedlie width &henéervarei gures
5a and b thgg @{1‘% SHOWL PEIS PR 1M oW @We Béﬁ@lﬁbfvcfeﬁ% kel gw respective

of a fuse han ﬁydew ce according to an aspect t he i_nvention, desi

gnat ed~ genthHi%b PRl QM e rAls SPnitheard AR dtdRcicke £OZTREHSPNg 51
across Whi Cioddb 8| £e D2t P emsnhémaafauua@ agvieyeind I s vaIga3al ymb

Chown i n o VEHE R FBSTHE RO ARSREEY COPRRCHBh G R orschdpuEhing

| ever rnay pexessaboupodeicndinle idatweehi the peartamd fnciara) lseatidg
position as_wil| be des rlbed I e[, gi'I neans, are rlded in the
formof a pg? B spr1 ngs ]taq& (':aoﬁl%e f‘n?ca?tflorf C&{he ®axl e and

oper abl y cohaediingtdeviee amd,uaﬁusg LirmtertheTIaIaYSbtp«tkngw dthet ﬂren;danngof
Springs are4qug i ogld e aenses. S0 L LOE gs 56 has
an outer en?:l cg%%e%‘?e %) %eg actuati ng tfheverag) A Qqsutglfaetrls é;bg

nmount ed conkendiiral dgvicee tand mise aiid 53 gpaured paier dio Qﬂﬁlﬁgson are
mount ed oveget e SQU@{ & Shaft. Rn inner end of the first spring 56 is
attached to the square shaft. An inner end of the second spring 57, wound
in. the opposite sense to the, first spring, is also attached to the square

shaft such Phefefampai £hOTh S NYS @é\ﬂd‘&oﬂﬁe@_hadseiﬁeﬁ{ﬂéﬁdﬂd NewRk €S. An
outer end of thlg secon rlrbgqls%? ached to a co]l %\r 53 unted- on the
mai n axl e afB Y3t ghf)ajr Leriade 1&art§ REUPEE &d. A second
pai r of uppmsviébly hemdezsmlngskémoancsrawm)lloahebepmmm onMca:esecond
S ncrbr82eflnl 0° OPRORLIG U, Yeddle (IINGY! € Boe LfuadddiRnnan e

t he capacit enérgy prior actua on o TEans. 14
MAR 2003 with a part of the actuating lever to prevent operation of

the actuating lever unless the interlock lever is in-its
locked position. In this way, the handling device is
prevented from being mounted on or removed from the fuse
unit, unless the handling device is in a non-operating
configuration. Most preferably, the interlock lever part is a



W O 001 33342 PCTI G B99103915 -13 The drive neans 65 provided incl ude§ LOMAR 204
means of converting rotational notion into linear notion in the farmef an
arm 58 attached to a collar 59 nounted concentrically to the axle and

pi voting about it. An aperture 60 i,~ prov~,ded in the end of the armin
which a slider 61 runs. The s~l~.der is connected to a pl?ﬁﬁéﬂ r 62 .
havi ng a Ws®8Magenent formation 63~at an exposed end. e nenber 62 has
slidihg formati ons 64 which engage slide ways 66 iri the housing 51 to ,
gui de the notion of the nmenber. SinilarBdrive neans nmay be provided at the
opposite side of the housing which work in co--operation with the second
pair of spstagsand the adtasafting resver Radatisng MeMPeE 685eBEE %r ovi ded 67,
68 at each corner of the houysi U84k o 8gketration of the

devi ce irP%E%ig%Ivﬁ?lé%ee %le‘giéi eJ¥ I%?Z&rﬂee e act ug{i ng lever 53 is
operably connected~to the first of the pair of springs 56,5 7. mhe
arrangenept of the o ite nd, spJd Sapnechad 4 ResRLhEsSnCAYSES
the,spriHg%etgu%%a?agggf%&a&%?%%%tg%ﬁi%% qgitenp% begg;eethe Springs cause
the arm 58stowptoa fheeebyroter vizaying thefWhe @ nr®ys 1oekéBIng t he nmenber
to slide Lnto_ar_out [ eneh gk t-e A6t L 0Dk Ny ch the
|l ei rer is£%53?§ 24’ Egérégﬁﬁggﬁiegggggg into‘éﬁ#ifgﬁnbosit[on ﬁg_pushing it
in an upwardetdhratt aohres shdwhieh Hyutte Sk cagagiealie YhEhnBB=to charge
to a predgfern ped; gxt faékixggfifemgtﬁ@ﬁzwsaéwe/@ AAaGe19 18ER exkent,
the springs reléase energy iving the collar 59, causing arm 56 to pivot
into the fiuasi agrrisri derthe fuss handhEng cd¥ELCen 2 IREMACFLIAELEabYes the
menber 62¢4Q BecubtRf6aVyetNiRA! D8RR Ond 1o ARLIAL Bdnl SYEL £AJLL hen
be returned to the nedtral position as”shown in Figures 5a and b. Operating
the | everwhant kbeoppbspténdi Le¥erohsadi? DewtERs RARL Wonin§bet aT8: harge to
a predet epghagd ﬁ&%@t theterg dbeghapotng #ge SEHFEdLRY §he FAsdriving the
collar 59 such that _arm 58 pivots thereby slidab driving nber 62 out of

: gaply e
t he housi RBRAERE- pr dBetBifi Had: eFPENfUSE CHEFHF NGt DISafely RRRKEIQBRWD
00J33342 PREJ&aRE9103948vidd pheosPEbNERsehOUdSl he Htfdr Gle@Blal hEkoR
Eur opean éyl fuse can be sufficiently rapidly and firmy noved into or
out of eng GerBAf With<a pair of contacts of a fuse upit in a safE manner
Use of a fuse handling device according to an aspect of the invention

as.part of.a fuse ass I O accordin ~-' further .aspect of _the
invention&RFlFu58w%88%gggérgﬁgﬁcﬁhF?ﬂ ?%%g?g%cﬁff%#%ﬂ%hnhé?sééﬁgbmﬁﬁﬂsc. The
assenbl y 8Bichnpibses ahbupévhasdlengroeimte sUloakiniegositdohuse. unit.

40, Wth the actuator lever in the neutral position as shown in F~. gures 6a
and 6b, the fuse handling device is nounted on the fuse unit having

Eur opean Fhel €afysas ﬁncguéé RokdEFs BAHt ex@endi sRFYed \isatt philch when
contacts. g8 iRARALNGHACYeRa8inES1RLAYORS 48E Oof OFHE Qs JRALIEN akf0n Wi th
the fuse unit by engaging |location formations 67, 68 wth co-operating
fornationéléﬁhkééefﬁ§@ GRi Pivohe thasePEngbiRWERt $Faganadt 63 of .the drive
nmeans of aﬂge&@agbh@atdezi €83CREREAS aAdClock ORG! B ik {3, mat i on 82 of a
fuse hol der '43. Pushing the lever 53 to the left, as shown in Figure 6b,
into a first opexating position charges the springs~56,57 by a

pr edet er nirhed pexkenl: abhventwbnchillensprbegse desithed 9y hayskered energy to
draw t he slidiﬁg neqber Ln%o t he housigg ﬁherebé wi t hdrawi hg the European
styl e fus&*AFBmei PEIgai 6P E6AEREPSEoFY HR® | PUCCTRAY U AT2YWiPHSr AP no

| onger briwtigeh:t he contacts. The handling device may then be renoved from
the fuse unit |leaving the fuse renoved fromthe contacts,. as per-the

m ddl e fuse holder of Figure 6b. xt will be appreciated tr~at the direction
of novenent of fhguresedai endellbt showt veshecbiwely atdloemadfict he fuse unit.

Hence if the fu It S VEELLG3LEY n as,, i en se, the
| ever will be a??ﬁ%?? t&gﬁa§&E§%d$ao&;§§r%gg%eagu%% %%%éfﬁkgﬁégﬁfthdraw t he
f use. fuse incorporating separate switching contacts;

Figure 2 shows a schematic perspective view of a
European stvle fuse; ‘



14 MAR 2003 WD 00l 33342 PCTI GB99103915 -15 A European style fuse may, %) R 7003
safely inserted into a pair of live contacts of a fus unit by apera‘t %
actuating lever in the opposite dirECtion. Fuse handling device 83 i5
mounted on the fuse unit over a f~,~se holder with the fuse renoved froze
its pair of contacts and the lever in the neutral positionpcKoBysaEpIsg t he

| ever to .twﬁlww, as.shown in Figure 6b,'into the second operating
position causes spz~.ng 57 to becone charged to a predeterm ned extent.

Havi ng reached that extent of charging,”The springs discharge the stored
energy to cause _sla.ding nmepber 62 to npye out of e W] y fuse
engagenent fvrnFa@HE556 aenggbeg T Q%p%&%?i n%og uagéé E’&%&%ﬁ%?#?%ﬁ%z
driving the fusechgusingeandsEus opeianassstiel§ use 4 hbrsel mniit beihe fuse
unit, rapidly and safely engagi ng the contact, menber f the Eur an style
fuse into i.ts P&t &f é‘oﬁ?é&t%sg?m?%% ?ﬁ%%f‘%%b‘?%e*%" t%le%gl?f@%rlg gg.ng t he
Eur opean style fuwsen@Geess the pair of contacts. A further enbodi nent of a
fuse handling device and fuse assenbly will now be described with reference
to Figures 7a, b & c, Figures 8a, b. &c' and Figure 9. The fuse assenbly
as shown in figuriemrSa 4B,aBdaCci BRbuWdESpa &ide m=d rperspective cut
“interlock. mechanism Each fuse carrier 90.cakLl]e i t.hin Jitaaf - Both
sides of the fuS¥adaXris®P Bgaﬁgrapsa%ﬁgxéef %Lrl%?gawll OIPnS!EQQJ.lLchg (lj:%rgoem' ng
formation is prawdohding patrtacE anflupeousdesbhy detardiguk toormat i on

t hereon. The fuse unit use Waﬁi .94 includes an interlock ( mecharii5m

Loy f 4
96 on each si de%f‘r?c?%s&%itglee&n%e? 84Eh pair of contacts. Each intezlock
mechani sm i ncl udes~a stub 97 projecting internally to the =use unir and

toward the side_af the fuse,carrier. The iater ' includes a
housi ng and an p‘egr%eisngsaﬁe}FbgbOTOBQEFngEE%gn%%%tbsegFﬁEt bzg‘p‘r?o%glldzg and to
whi ch the stub Yeliss atdspeivedveAyspifi agfixsephandtiond i dewirgealdogore e
interl ock mechani sm.t r e.sLidi s to the right as shown in
Figure 8b. In tmosr%lo%%e%% ?’Q 5% %&g?%%ﬁWo 00133342 hCT/ GB99/ 03915 - 16
the stub is engageabl e against a | ocaer or an upper edge surface of the
carom ng formatigr SV 0 PIRUENbeTRELLARI P, t Begd USR) GALL &5 duWif 0, oOr
out from the fuserblggnelt, oanc§ It&occz:atse t%gr‘e?n. The fuse handﬁar?g device 110
i ncl udes a downasRectdsisdndiody 2pdnse1 28 SRMPRYa2EEP VRS FF &de 3sRact

positioned to engagamantRRAHARE RBPEE1AG0aa%uke | haR@W e LeseE bed. A
simlar part' is provided on the other side of the handling device. Wth

particul ar ref erdRFINY HYGPe 2sFectned| &he ABYBRELRR MRSt s Fprevent ed
frominsertion imise tdieitf;use unit by the action of stub 96 on the | ower
edge surface of carom ng formation 92. The right nost fuse carrier is fully
inserted in the fuse unit and prevented from being w thdrawn by the action
of stub 96 on tiELgqipper Tmshb surf atewobetaperithge méntuetr £ rEre m ddl e

portion of the fuse ass .y include fuse hand|ing, device nted on the
fuse unit. The c‘ﬂlre\;q'ésd s%‘rrq)a%e e% 1@%&&515%2%8&886&" & ﬁo%’%#%%e

i nterl ock necharfiwse Hardilignd dearidet hecardintigetiostnbaspeenways thieer eby
preventing engagg t:‘.)Jn;t he stub alld camm ng fornmations on the sides of
the fuse carrier. erefore the fuse carxier nmay now be w t hdrawn or
inserted into the fuse unit. Two interlock nmechani sns are provi ded~one on
Aach side of th fé{%_ee i I NJ 4 Ak e C¥e i wFE.EéW?‘ rs
112 are provi degﬂon théej'mhata'n?iqn%odsgl\io?’ggﬂ'?ﬁeSﬁgéeéégré?gﬁﬁ%ﬁoc

nmechani sm ensur S IPRET LR Y (Pfe e dyitder fusgcrEGPRLE| 2FRITIINY s ed® ed or
Wi t hdrawn posi tigdpdienst henhanfidntd che ¥ nea udingeRRECEL O PA M _

uni ntentional renoval or, insertior. of the fuse carrier. A fuse gha_ndl i ng
devi ce i nt erl ockKiFEGF sP PO T Serfs OMTERE: 1ENESE 2R hattAe WP devi ce
110 iscorrectly fndted to the fuse unit for operation. ;The handling device
interlock parts ara not shown in Figure 7c for sake of clarity.) Wth

Figure 9 shows a schematic sectional view of z fuse
handling device illustrating an interlock feature.



14 MAR 20@B WO pOr 33342 Pf Tl GB991 03915 particular reference to Flgures 7a
7b and 9, the handling device interlock nechani smincludes a notch 120 AR 2003
provided at a first end of the handling de~ricE housing, ane on each S|de.
The handl i ng devi ce housing also :.nclude:; an engagenent forzt~.ation 121
at a second, forward .end of the housing. Engagenent fornmat}] h

provi ded OHNQQPJPP%?de of the housing. The engagenent forrrat%(gﬂé?ﬁoﬁmées a
nouth 123 " leading to a recess portlon 125) di sposed substantially
perpendicul ar7.y thereto. The fuse unitl92 is provided with a first,
rearward | ocating and nmounting formation in the formof a dowel 122. A
second, fé?V%uﬁﬁmﬁnﬁﬁqmﬁ;#QN@#%ﬁ%ﬁ?nél§89ﬂﬁeﬁhé Enfemngl dpREETENA2| s al so
provided ehintdye fdise unit. The foxward | ocating and nounting formation
associated with one pair of fuse contacts provides zhe reaxward nounting
and locating formation for the adjacent pair of fuse contacts. Equival ent

mount i ng Rt NS e REOW ARG N 180t N bSizges 20fhkhe BysesHBih- The fuse
handl i ng devi ce 110~i ncl udes a f oxwaxd interlaock formati on 126 noveabl e

rel a. zi ve ASSRIFE HRUS! mFAaHE ARSSPRSTdVenyigevi €. 2aTHE FhYee| Geke, .
nmechani smdeglgiiase @ydrd@Nlioc by evaferka@edinv@ieghally 10DuURt 6/ Lovweg detbe

rearward end . of the handll evice at pivot point 129. Ati elenent 130

extendlng‘Fw?ﬁnﬁqﬁ% QMﬁ99Q§9§§UC epignated geperanllyther eof

defined i &mﬁ@ﬁ@tnmmﬁ h e e ndedpbant ty32. rukbe 4BLeEhockai s
novabl e bet ween flrst q#:klré%dposml n shown.in_dashed I1nes and a second

unl ocked F&E1®H B -an "@gpH8edtRhRdFesendld84, ' A
shaft 136hest eqdﬁﬁneﬂymuams SoranthiTh (ffusfeth@‘ﬁtﬁ.Halb Ng2 | e¥eixpdnq Shaft

136 i s sulst ntlal . araIIeI to the p~. axi s, of the main actuating
| ever 53. & %’ot & 1S5 FroRéy ﬁlﬁ’gﬁ'et %& s O A6eSBPWRhER | RierTeckal ever
128 t o cowoywar &t UsisthHuped.er IRchvmmlty 136 cﬂderhabdhlsegmeytygel nteskock is

oper at ed i\ ed_ ' S|t|on nd | ocked~ p05|t~ on
as rill ngk % eggéscfgb 50 66¥3§§ﬁg B cBRRfRR91s 1 g
The fuse R&ndli m}(hamtﬁﬂ:ﬁﬂ)qhhammmmeﬁounetmedfMSethel1nbggpagsgm@éng the
fuse handler, tant4 al R di;cul tQ.the se and, pos, |t|0|~ed
eREbhatantd ald s perepdi ﬁgué dpt Nerbise L@, 809, Dos:

sucY~ that t forward “do engag nDuth
locating PeReRaldis Urahaped Wiuste deaposiaed récégsoﬂeﬁnabbyber3@5M@m@ dowel

122, as SB%\MTa déhé:fa‘llir}epﬂangie gﬁi ?th%\ﬁzmtﬁag E{‘P& be, %'%!%dlg‘gswar dly

as shown. Figure 9 so fhat Tear engages rear
the forvvaltt? THdRel Bla ard engagend ﬁ’lﬁélaWalfﬂslee@ég@lpaltZZ)nem?éndichh t he

i nterlock threvern ifhddadraeked 3p0Sithi=0 i ce of
forward d%WEIfié% |n ecess 155 ea??sbf%grégﬁagée¥ﬁfgﬁeé%€§§§gﬂﬂmpo urge
e

the interlod %N FANEY HSES 8§|FV&ﬁChTH€ FﬁFE??%%kth%ﬁ@ﬁ0i$ nmoved to
t he unl ockhpesi tisomd ;medld dor ancillary switching contacts as used

with UK style fuses. The European style fuse thus has an
integral fuse terminal which can be used as a switching
contact. Similarly the UK style fuse 10 has fuse terminals
which can act as switching contacts and so has integral
switching contacts and a fuse configuration similar to that
of a European style fuse. .

This specific example describes the invention with regard to
a European style fuse only. It will be appreciated that a UK
style fuse with integral switching contacts, i.e. without
ancillary switching contacts, and hence having a
configuration similar to that of a European style fuse can be
substituted for the European style fuse with a corresponding
alteration to the contacts used in the switch unit.



t he recesses of the handling device to be slidingly engaged with the

| ocating dowels and thereby to be correctly |ocated ,on the fuse uni tllVMA%mM
intertock | ever may only be noved to the unl ocked pos?.tion, if main
actuating lever 53 is in the neutral. position so that interlock shaft 136
can be accepted in notch 138. zf the main actuating lever ipg gﬁ”;ogmghe
neutral podY@P¥3f%hen interl ock shaft 136 prevents novement of the

interlock lever and nounting is thereby grevent ed. Wth the actuating |ever
in the neutral position, the i nterl ock™+&ver i~ then pl aced in the | ocking
position by interposing linb 132 between the ward and,_rearward dowel s,

t her eby s&Giuh rp @r%ﬁ&j t@o | SUES |3r?'r(;bcé‘s§ fgﬁrénﬂrﬁr@(}%‘ﬂ?l #59F eroval of

the handli Vi g étJlGrJ %%MIﬁesp@&@vlenyt be boskbpasserbby the
interl ock ﬂ]ﬁar?fa 13 otch 136 are disen t he, handl i H?EdEVLC

a h
may be actretied hys afdﬁj%ltqfﬁld:rl er e \Fdn 15% mﬁzﬁdp?ﬁgtﬁ‘é%@a StPtted
and the i 'Ecg{ DeKs | BV 1o s hednmy egh cactcfégtlmgkm@spéaﬁnstyme handl i ng
n be

devi ce ca operated t'o i1 ~s~rt or wit ier.. This 14

car
MAR 2003 vitn99$ 3336 At @8R 030 15 UK-gqur:l'tee\r,tvué@kw %éﬂﬁ@ﬁi’”@?’nsur es t hat
the fuse {ﬁ&{lﬁéflf&(té&é NSEL LR Oruiel fp@riawnolfycbheabaé _dbiLhgndeyi ce

unl ess th use hand dEVice is correcr.|f~ ttegﬁand | ocked in_place on

the fuse wdaptimg ¢%@E-‘r¥mi‘d14’r@lﬁde\/l c%acliﬂ?‘“&laé:ﬁ gl aaeepanh%h% sm for

l'ocki ng t%ét@&'?&?{ﬁgeg ddhitdie: haagddd P eV ime Rkl st9ie, fuk@sertion, or
after renoval fuse carrier fromthe fuse unit. en_a fuse carrier

i s | ocat edPFHIHRT f HaR RAHE OF Heonrasktr e PofimSE G4 REGP BREL: PECal

contacts efSpLstsi3s el énseé#kids@li-usceomdtewctot herh¥S87Cabr Wk chSanot
extracted unl ess the handling device is actuate qué( However, en t e fuse
n

carried | PHRSHIPEWH FhERS (AT UKL ¢ TLGH SHEPIInARYNGSAEFRERC e | i ght

friction proyigegePycdhieadtiSer Caddh §a BN 1 Icor@aicttes 36sipokledtzengdy to
ensure that the fuse carrier does not, under .the infl ugnce of vibration or

sinilar eff¥RRECHRYEr? Pl PHRY I FYPRIVSIRF A §RRg8FobESpbRF EPORPRAFhe
fusﬁ uni tszs In wmgllgrbdfpd@h*s/g I»ﬁt@d;fm%prd&imll gathﬁSEhlﬁapléiaﬁr sk@tki ng
mechani sm rovi in e handlin evi.c apndling device

i ncl udes Shb%'? C%If‘pgﬂr%s 1 p‘f%‘?‘éﬁ%%um%d it & tﬁBF gﬂﬁgeoP R&S

handl i ng deandked/Abyr Elee eflmlsef)fumath arlm Zl&.:has:fa chatkcsbapetdwerd thémdJlth
a notch 15 LN i e r n rom ng ‘surface
155 provi d%%gﬁééag?%?\%?ggpo‘%%g ereo }gcaf lé%%cgn?%{agr gb}6lgﬁc| udes a pazr

of fuse caimgertionver pegmotsB. ext endi ng, fromeither side thereof. These
drive pegs provide a fuse carrier |ocking formation which can be
selectively engaged in the recess 156 of pivotable arns 154. Drive pegs 158
are the sdfitthsrefierace tarfigerés ofamtlh oh< Bhatiesemssetiowar Fhgr away

Pivotabl e 3{g8, 120al nohitdfe e ﬁg?'ermsl% spHif19299nd ¢ LMRlA0uLoE! udes

end face 162 and fi=~t udes a se upper Lanmm ng sur ace 156
whi ch coope? Bt e3T WAk ha s el Y qchxmmoiaowr} GOIF3G342£L- the dnventicn,

designated generally by reference numeral 40. The fuse unit
- includes the sub-assembly 30 as described previously and has
a fuse unit housing 41. The fuse unit includes arcing
suppressing devices 42 mounted around the contacts of the
pairs of contacts. A European style Ffuse 20 is provided.in a
fuse holder 43. The fuse holder 43, arcing suppressing
devices, and fuse unit housing are all adapted to allow
European style fuses to be inserted in and removed from the
fuse unit by slidingly engaging the fuse contacts 21 and 22
in the contacts. 35, 36 of a respective pair of contacts of
the fuse unit. Fuse holder 44 holds a European style fuse
fully inserted in the fuse unit and fuse holder 45 holds a

European style fuse extracted from the fuse unit, in the



PCTI GB99103915 nmenber 110. Ca. m nenbers 170 axe nounted on the |legs 172 Mz}m
of a generally U shaped sever pare 176 nounted on and operabl e by act ul'ay1

"l ever 5~ The legs of lever 176 axe nounted on the ends of tri~~ train
operating shaft 52. Cam nenber 170 includes first part 182 engageable with
surface 162 of the pivot armand a second carom ng part 18 e wth
edge surfa¥® ®W884Qf the pivot arm (The upper part' -of cam?iﬁgg%ri cto
part 184 is not required for the . opera%ion of the pivotable armand is a
result of the machining of the cam 1707}4Taroning part 170 zs fixedly '
nounted to the leg of lever part | 7' 6 and.l ocateg bet ween _the first and
second || AE&S6F tHRE piRRottali%e Ba moPsSRY RIAGFSRg +S1865BFAELES R fifvot abl e
arminto ach@@ldgyd position in | ' which the armis directed substantially
toward the fuse unit as shown in Figures 7a and 8b. Operation of the usE
carrier |ocking mechanismw |l now be described. A fuse carrier is held in
the fine hargl imréraam o andnireckesh tvey & nhieyedaireeshegs 153 bei ng

engaged in recesses 156 of res ec%bi ve pi V(ﬁ%)\%ﬁ'l e arne 1§0. Thg ac% uati ng

| ever 53 PELSREH e FeutrHis R T T T P rEPEEFEeT BB, Cart *YHR shape
of cam pantardiQ ietd@eitd hacddrtingftd e pispeiciblod aha preyetian t he

pi vctabl e axm.from pivoting thereb ocking . the fuyse carrier, in the

handl ~. ng d(?é\?'igé"éte‘\ifﬁegneq %a\{ i’%egéelre%e %’éml%agi 581’ edHP‘?) WG the main
oper at i ng caipigse s carhdudinot 3l escrygb canigharein b3decfigagrtersds f ackn 166 to
pi vot arm_ 150 there rel in riVv eq. 158 fr recess_l156 .i medi ately
prior to B "E%trlirh%b%%veeﬁrgﬁe]i%go%reeﬁa:balgég"c%%eicr?segmtot ﬁgefF’ﬁ ecba¥ rfer into
the fuse wnaitr dMheleddheshciiat i Tip |avoratiing dteveredst ehbke heud r al
position, _spr.i i 1,50 ck into the,] ockin osition
and cam lﬁeo]{% ﬁo%ﬁﬁ%%t ua %\cge Itgovgr%aet lcf;loiugéﬁ’g" t#éel-%%?‘?an'gl%?m in

the | ocki N@veasind el votl AAR 2008 AN QOIE3G42 fREEEGBOS1086M5and, 4, Wen

a fuse cargj i & ; i .S th i he opposite
Sense and Toar P IHRE s, 410, 3 LA Fasks | IERLDRLS R
surface 16re trrashideh| or by Eaum k60.2 Wedit (offe sbudngeabfi BY meuni¢ddr awn
under act I Qfn 4RI GRS Rl Wil A Y BEBnkEEEA! O PLYOL as the

fuse carrier formations cam agal nst | ower ranmm surf ace 155 o.f the
free end SCHYRERMFELeWHT i ngha SPHIRGES tHe Yhiev ®2igr 5 pBDibEEIRYMt 0 t he

| ocki ng pesduddnid hezebyiehgagisws fuse carrier formations 158 in recesses
156 and | ocking the fuse carrier into the handling device. Returning the

actuating lever to the neutral position re-engages part 182 of cam 170 with
surface 162 fmifrdtheoSegloncbaid f tdrariabys '56 leeKiangotlberpeNot adle-a¥&® and
preventing any fur i vat i thereof. Parts of the fuse handhing device
housi ng a?:eo; r]%:i'lu %%é?%wgldéu‘g%i tgoil%‘%aazﬁ s\t}@eﬁfg‘hté 8 WPYPLRL appreci at ed
t hat proviatineertfisel handh | Hye deadic eaxlor dr2diamgl tthe phkri o espat igal | ows
for the safe handli Qf e EUn0 I nfi gur fus inglive three
phase fuse units. tr%g deE\E/]Fce éi)s @o%p%c%%d c%%agﬂgegf g?%%‘ﬁs‘é{bﬁ’ e‘l'.Jrr’Bfﬁti ng
on a fuse SAHiNg theriepyatliadvidda Bimgmaneistafteo banusegebyerad eof

er: 91 1 ~CTeHPIdd Ah @ ki IHUTDPT, Qlodite & K opRRd 1RET LLEUL AEL Yrysui tabl e for

cranmped conditions. Cbviating the need for an“integra use atncﬁ‘i ng devi ce
for a fusdiFiit W|EIestd ta130 albAThad it dbst sanarsi ahaltisycloftharse

uni ts. TheHetgriocks Beha S Br & hmee-t e exafttyvRl vt by Bapdld no g

outer end of the second spring is attached to a collar 5@
mounted on the main axle and forming part of the drive means
as is now described. A second pair of oﬁpositely wound
springs (not shown) can be mounted on a second square shaft
69 on the opposite end of the main axle 52 s0 as to enhance
the ¢apacity to store energy prior to actuation of the drive
means.
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handl i r~g~ device fox use with a ruse unit having a pair o;~ contacts

bet ween which a fuse with integral switching contacts may extend in use.

t he handl i ng devi ce having an actuating | ever operable into a first

position and a second position, a charging neans operably pgefia®esedido the
actuati ng MWQ®¥333#d a drive neans operably connected to the chargi ng neans,

i n which when the handling device in use is nounted on the fuse unit, the
drive neans attaches to the fuse and ob]e}‘ation of the actuating lever into
the.first position charges the charging neans to causes.the drive peans '
t o extractThieheddfinse raag t6fe RFAVE 5T ég‘ﬁ"%&glﬁ AnBcapRrat i n\g?rttﬁleg
actuating | ever, info the $ecene Posiddromcehaxges the thatghgmeans 39
cause the"drivé means to insert the fuse into the, a'L of cor?tac}gls in
whi ch t he dtusecha e in eoldiaedid GPPERS FORCED 5151"‘; 2% % ¥ T ching

contacts. az-d ﬁgﬂ?V{l a, @ied ixh drirtuke !aro %iphofrt‘@ecﬂjei/xhc@é]asna
housi ng afd~art axl e exten I ng acxoss the housing snd'ﬁﬂg actuating | ever
pi vots abmfi the amhein Whixheyitelder Qlairm@d i nTe3. 8% ot chaim 2, in,

whi ch the 9&5\’%%@&‘“@0 ii‘%i’éjrf‘a?: Gnddrershaviighgaaf ﬁéEeeag@@@mmt Formati on
slidingly nmounted on the 'device. 4. R device as %Laingg in_cJyabm3, in
whi ch t he fremheticni6Rsat Ak HBRTRT R parkds PEMPETa%p 2R A:tARed by the

pair of co%ﬁ%éiﬁgstgg WhSEn Wt dagd. sAdieways &% thakhedhousany pletedi ng .
claim in I ch the '

25 Cl | ai e he aRye pRECEOR HOE CHat ARTE i o HE "o RERYE N REArBSY P udes
~Wo pairs Of . §P4bA0SE thddopPbs 269352 afY 3334 houR3nBGThGRAO@63R15n
co-operation with the second pair of springs of the charging
means. Locating formations are provided €7, 68 at each
corner of the housing to ensure correct registration of the

device in use as will be described later.

The actuating lever 53 is operably connected to the first of
the pair of springs 56,57. The arrangement of the oppositely
wound springs connected in series causes the springs to
charge to a predetermined extent, before the springs cause
the arm 58 to pivot thereby activating the drive means,
causing the member to slide into or out of the housing
depending on the direction in which the lever is operated.
Operating the lever into a first position by pushing it in an
upwards direction as shown in Figure 5a causes the springs to
charge to a predetermined extent. Once the springs have
charged to this extent, the springs release energy driving
the collar 59, causing arm 56 to pivot into the housing..
Slider 61 runs in the recess in the arm and causes the member
62 to be withdrawn intc the housing. The actuating lever can
then be returned to the neutral position as shown in Figures
5a and b. Operating the lever in the opposite direction
again causes the springs tc charge to a ﬁredetermined extent
before discharging the stored energy to driving the collar 59
such that arm 58 pivots thereby slidably driving member 62
out of the housing. The predetermined extent of charging of



7. .A device as clainmed in claim5 or claim®6, in which the springs gfw@m}
pair are ~~~ound in opposite senses. 8. A device as clainmed in any 3)

claims 5 to 7, when dependent on claim2, in which the springs are nounted
concentric to the axle. 9. A device as clained in claimB, in which an
outer end,of the first spring of the pair is connected to Lhe,Goh4RGs NI

| ever and 3KO8¥#Bf2 end of the second spring of ~the pair is connected to the
drive nmeans and the inner.2nds of the fjyst and second springs are
connected in series. 10. A device as clained in claim9, in which the pair
of springs,is connected | ries \d.a. q haf t oncgntric to
t he axl e. s Sﬁr&é\ﬁscésqﬁ:suchsgjleneﬁ firﬁcél%gi%meg%%i% %%%ﬁg%pnﬁgf%n

t ransf or natarpmwedesd o disrmyntreg itdly B fikelindovedairs tde v & neans.

Lranst orm it dimmiyntegitily sad diFalaniosedai e ol wf m
For mat | onE AT e 1AL G106 s SR TBEESc o oper B Ga i T Re ke uni

to | ocat entdrenadevi ce on the fuse unit. 13, A fuse assenbly having a device
as clainmed in,any preceding claimand a fuse unit having a pair of contacts
bet ween which a fuse having integral switching contacts nmay extend in use.
14. A fus@sssseiid efwse Haaiieichd mectidienat8ordiegf bseanndpdraviafy the

t hree, pai r, ont ac ch qQf i f V] i nt egral .

swi t chi ng lz%ﬁ%na%tog‘l ﬁah%/'%eagjf%\é%e%nef}s‘% %ss%bﬁl&l?ggoégg?g%ﬁéj%d } fuse
assenbl y dartilamesperct|cf mies igrvesitdiom ¥4 11i powhbehdederidaad vaftlcont act s
define a %:%n.‘dit ' id)y use Joves the Fuse tant i A al | el
to the pl g:lne. 16. A%_s%e@zg’{srge}nbﬁ%y }s ac ag:r'red ?lr? c?a?rrﬁ#iijg,%;nﬁﬂr%sgel ng a
fuse carriserfugr drarbkine deaticomSt meunked havinfuaccanit.ef0 bedtitiy an -

i nter | ock i MRt O Bl d6 ] helefentrB® HBSSrUBht a5 NQlMGL NG, an i nterl ock
mechani sm i ncl udi gqg a projection directed toward the 1nterlock formation,
VR

and engag&aifi & eh ¢ & e dnseandenddisr AR¥LEasEs cerwtesd al dtlieve to
the fuse unide w@ick trhsy hiandhirgdeyiag lienghddisngnaru kot g5l Hoks agiqati ng

menber. which, in use, operates the interlock nechanismto disengage the
proj ect i of X iMe Fp RGP S oatacssal | fuheneling dewhad &l tis be
extract ed frcngtoy dmserdatddd ¢ ddie k8 ounivithl¥he Arhss auiandly ng devi ce
as clainmed_in clai ;(%1 i.ncl ugcp a .handl i ngégevi_ce interlock and for use

‘with a fuSEMHNY 1GFRRARS OR5d °d - sBEoHd R oEATPRRF 3 it i on, the
handl i ng diesincetiiord udi rithea funtec irdngageakl Eusket Bngbgetiéntst £d 9atidig

formati on d ecess. .engageabl e wi.t h.the,second locating formation, to
.al | ow t he hant iﬂnhge ﬁ/li‘gee eg‘““ose c% iGsor nﬁ&ﬂlﬁ?egegﬁc?'h"eﬂq ¥ thi®~ and an
.inter| ock drsrrrdting froveilion dizaviive tfasehbohdad| #Bg dessltingrhd ncl uding a
l'i nb whi ch gahghn 5?%&9&%'%{&3%”%%%235: gggﬁegl@ﬁa% 4, 1A Jecess is

posi tionabl e between the first and seco bcatin ormati ons; G pr event
rel ati ve SESHatdNMoAGH gon Kb LSS ithg gevivgsahf, $usey unit thereby

| ocki ng t i deantd drfith e\ 0 iR f UBE cHNkh ; Aimﬁrifj devi ce as
claimed in clai lme%é 1.1 which tahe ﬁandl icngtdgv%gglﬁ%ﬁ%es a él nter | ock
t

| ever on SH% Lo &9 Slev &hﬁatsiléﬁlipg ReBheEdiBEO dtha hansimgvabl e
bet ween atheaerd aItRTawiCkee PRYobedl- style fuse from its pair of

contacts of the live fuse unit so that it no longer bridges
the contacts. The handling device may then be removed from
the fuse unit leaving the fuse removed from the contacté, as .
per the middle fuse holder of Figure 6b,

It will be appreciated that the direction of movement of the
lever is relative to the orientation of the fuse unit. Hence
if the fuse unit is vertically mounfed, as is often the case,
the lever will be actuated upward and downward so as to
insert and withdraw the fuse.



14 MAR 2003 WD 0013334z PGITI G 599103915 25 1g, A fuse handling device as
claimed in claim1B, in which the interlock |ever |.:~cJ.udes a part 14 MAR 2003
engageable with a part of the actuating |l ever to prevent operation of the
actuating lever unless the interlock lever is in its |ocked position. 20. A
fuse handl ~“/agw% j,ce as claimed in claim19;- in which theptficandenis | ever
part i5 a notc an& the actuating | ever part is an nenber extending

parallel to the pivot axis of the act uatl'ﬁng | ever. 21. A fuse handling
device as clained in claiml for use with a fuse carrier having a fuse

carrier | ' | QQQQI' Lew | Gl I gt ab arm
wth a no%chktlg'tgoégégg%atggﬁ J\%Aﬂl Thin klsués]g5 I's ef]géigs;égﬁé;ﬁ \?\Aﬂg:% tghégé’gsggcar rier
| ocki ng f orineg i cortaotasof ca sEhsetundd Y culerdie nusstyattingr leverhanf use
handl i ng i C | by L I I d.acti t he

pi vot abl ed§¥$n S cﬁstfﬁént Q%&éﬁ@%ﬁ% acﬁf‘lt}fa;et ?f\ég elvﬂ(;'bgrJ ﬁeg\i?"'n%g rligu%anﬁtggsi tion,
t he arm carmoth @i fvsct et tbyvepoki fitp e Hw fdse viddy itde, fuset hempusd handl er.

22. A Basec hpndtLngadlevie S flad MRt 1¢h &I idvB2in 3R bgkuding resilient
bi assi ng neans whic lases the pivotable arminto a [ocking position. 23.
A fuse harep$hgidevi cerasakting ngee i kevedmita Ahe inighi¥, chst sbowaninncl udes a

first partpphch@ 8§5CODG: DR WU Sh NG Hd MED p@éitth.%naEEﬁgkgng Leygr to
act on the pi.votable armallowthe armto pivot thereby allow ﬁg
engagerrent5'grt‘éli hergagenbardeol the rRuede tamnineck iexd ensr matayhng

. A3E. A AL. ‘ \ N LAY ,
. ASF. Af 5. A’ﬁé[%/%lﬁgdﬁ%/gipﬁ%‘/f%é%ﬁf %h%jglcﬁé e brhgsS discharge the

M wr mhc/ Y] e Eaf caPergrate afeage of bedng cegreg £2c &pc abve] oukcaFcahea] ca] ca
]Ca]Ca]CaJﬁ@ﬂ§ﬁ$$aiﬁé}59}C@&§@LgﬁéﬁigientS%Jrﬁgﬂﬂon 63 engaégg co-

operating fuse holder formation 82 driving the fuse housing
and Buropean style fuse therein into the fuse umnit, rapidly
and safely engaging the contact members of the European style
fuse into its pair of contacts of the fuse holder thereby
bridging the European style fuse across the pair of contacts.

A further embodiment of a fuse handling device and fuse
assembly will now be described with reference to Figures 7a,
b & c, Figures 8a, b & c'and Figure 9.

The fuse assembly as shown in fiéures 8a, b and c includes a
» fuse carrier interlock.mechanism. Each fuse carrier 90
carries within it a fuse. Both sides of the fuse carrier
bears a camming formation 92. The camming formation is proud
of the,surface and provides an interlock formation thereon.
The Ifuse unit, or fuse way, 94 includes an interlock
mechanism 96 on each side and associated with each pair of
contacts. Each interlock mechanism includes a stub 97
projecting internally to the fuse unit and toward the side of
the fuse carrier. The interlock mechanism includes a housing
and'an operating member 100 slidably mounted in the housing
and to which the stub 97 is attached. A Spring 1ls provided
internally to the interlock mechanism to urge the sliding
pérts to the right as shown in Figure 8b. 1In this position,
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MHY, 110% & ()-:1'110% & ()-1(10% & ()- "S10% & ()-&10% & ()-10% & ()-
310%& () - e middle portion of the fuse assembly includes a fuse

handling device mounted on the fuse unit. The curved surface

of member 112 engages member 100 of the interlock mechanism

sliding it and the attached stub sideways thereby preventing

engagement of the stub and camming formations on the sides of

the fuse carrier. Therefore the fuse carrier mav now be

. withdrawn or inserted into the fuse unit. Two interlock

mechanisms are provided one on sach side of the fuse unit and

corresponding interlock actuating members 112 are provided on

the handling device. The fuse carrier interlock mechanism

ensures that the fuse carrier is locked in either the

inserted or withdrawn position when the handling device is

removed to prevent unintentional removal or insertion of the

fuse carrier.

A fuse handling device interlock is also provided to ensure
that the fuse handling device 110 is correctly fitted to the
fuse unit for operation. {The handling device interlock
parts are not shown in Figure 7c for sak_e of clarity.) With
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particular reference to Figures 7a, 7b and 9, the handling
device interlock mechanism includes a notch 120 provided at &
first end of the handling device housing, ome on each side.
The handling device housing also includes an engagement
formation 121 at a second, forward end of the housing.
Engagement formations are provided on each side of the
housing. The engagement formation includes a mouth 123 ~
leading to a recess portion 125, disposed substantially
perpendicularly thereto. The fuse unit 94 is provided with a
first, rearward locating and mounting formation in the form
of a dowel 122. A second, forward mounting formation also in
the form of a dowel 124 is also provided on the fuse unit.
The forward locating and mounting formation associated with
one pair of Fuse contacts provides the rearward mounting and
locating formation for the adjacent pair of fuse contacts.
Equivalent mounting formations are provided on both sides of
the fuse unit.

The fuse handling device 110 includes a forward interlock
formation 126 moveable relative to the housing of the fuse
handling device. The interlock mechanlism includes an
interlock lever 128 pivotally mounted toward the rearward end
of the handling device at.pivot point 129. BAn element 130
extending from the lever 128 includes a notch 131 at a free
end thereof defined in co-operation with an extended limb
132. The interlock is nmovable between a first locking
position shown in dashed lines and a second unlocked poéition
shown in solid lines, by an exposed handle end 134.

A shaft 136 extends between arms 55 and 54 of the actuating
lever 53. Shaft 136 is substantially parallel to the
pivoting axis of the main actuating lever 53. A notch 138 is
provided in a top surface of the interlock lever 128 to co-
operate with interlock shaft 136. The handling device
interlock is operated by pivoting between an unlocked

position and a lecked’position as will now be described.



10 10 10 10Y; 10%& ()-Y69%40%& ()-3y, &10%&' ()-!1"' 10%h& () - 14 MAR 2003
3's109%& ()-"1!'~'dEVK@ 10 10&109%& () -
"10%@8. () -" SLO%GE ()- @O%@ () -f L0%R ()-' FLO%G ()- ~!" CB%8ERERAC 10
1110% ()-' 10%& ()-3 10@ 10@ 10@ ! 10%& () -
"109%@& () - &LOY%B& () - %&&) *, $- % a@C 10kvk 5f &10%KVKE&' () - pe1/GRY93ns
109 () -! +Wosdhd3&42( ) - "109%& ()-"10%& ()-109%& ()-% & '-3- @ A-P-/j KC 10kvk
%4 0%5S& () - SY" S10%6%" () - 1096 () - 10%@& () (gl09&% () -
10kvk10kvk/ Q24444444phC
The fuse handling device 110 is mounted on the fuse unit by
presenting the fuse handler substantially perpendicnlarly to
the fuse way and positioned such that the forward dowels 124
engage mouth 123 of the forward locating formations 121 and
with the reward recess 120 above rearward dowel 122, as shown
in Figure 9. The handling device can then be slid upwardly
as shown in Figure 9 so that rear dowel 120 engages rear
recess 122 and the forward dowel 124 is engaged in forward
recess portion 125. With the interlock lever in the locked
position, limb 132 prevents acceptance of forward dowel 124
in recess 125, A pair of springs 140 are provided to urge
the interlock lever into the lock position.

The interlock lever is moved to the unlock position to allow
the recesses of the handling device to be slidingly engaged
with the locating dowels and thereby to be correctly located
on the fuse unit. The interlock lever may only be moved to
the unlocked position, if main actuating lever 53 is in the
neutral position so that interlock shaft 136 can be accepted
in notch 138. If the main actuating lever is not in the
neutral position then interlock shaft 136 prevents movement

of the interlock lever and mounting is thereby prevented.

With the actuating lever in the neutral pasition, the
interlock lever is then placed in the locking position by
interposing limb 132 between the forward and rearward dowels,
thereby securing forward dowel 124 in recess 125 and
preventing removal of the handling device from the fuse unit.
Once in the lock position, the interlock shaft 136 and notch
136 are disengaged and the handling device may be actuated by
actuating lever 53.

When the handling device is fitted and the interlock lever
has been moved tc the lock position, the handling device can
be operated to insert or withdraw a fuse carrier. This
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interlock mechanism ensures that the fuse carrier canhot be
inserted or withdrawn by the handling device unless the fuse

handling device is correctly fitted and locked in place on

the fuse unit.

The fuse handling device 110 also includes a mechanism for
locking the fuse carrier in the handling device prior to
insertion, or after removal, of the fuse carrier from the
fuse unit. When a fuse carrier is located in the fuse unit,
the pressure of the pair of electrical contacts ensures it
remains in the fuse unit and the fuse carrier is not
extracted unless the handling device 1is actuated. However,
when the fuse carried is withdrawn from the fuse unit in the
handling device, the light friction provided by the fuse
carrier and its guides is not sufficient to ensure that the
fuse carrier does not, under the influence of vibration or
similar effects move to a partially closed and dangerous
position in the fuse units.

In order to obviate these problems a fuse carrier locking
mechanism is provided in the handling device 110. The
handling device includes a pair of arms 150 pivotally mounted -
on either side of the handling device. A free end of each
arm 152 has a hook shaped end 154 with a notch 156 defined by
an inner edge surface thereof and & camming suriface 155
‘provided by a lower edge thereof. Bach fuse carrier 90
includes a pair of fuse carrier drive pegs 158 extendiné‘from
either side thereof. These drive pegs provide a fuse carrier
locking formation which can be selectively engaged in the
recess 156 of pivotable arms 150. Drive pegs 158 are the

same as the fuse carrier formations B2 discussed earlier.

Pivotable arms 150 include a second limb 160. The second
limb 160 includes end face 162 and first limb 164 includes a

second upper camming surface 166 which cooperates with a cam
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member 170. Cam members 170 are mounted on the legs 172 174
of a generally U shaped lever part 176 mounted on and
operable by actuating lever 53. The legs of lever 176 are
mounted on the ends of thé main operating shaft 52. Cam
member 170 includes first part 182 engageable with surface
162 of the pivot arm and a second camming part 184 engageable
with edge surface 166 of the pivot arm. (The upper part-of
cam 170 symmetric to part 184 is not required for the
operation of the pivotable arm and is a resuit of the
machining of the cam 170.) Camming part 170 is fixedly
mounted to the leg of lever part 176 and located between the
first and second limbs of the pivotable arm 150, A spring
180 biasses the pivotable arm into a locking position in ’
which the arm is directed substantially toward the fuse unit
as shown in Figurés 7a and 8b.

Operation of the fuse carrier locking mechanism will now be
described. A fuse carrier is held in the fuse handling
device and locked therein by drive pegs 158 being engaged in
recesses 1356 of respective pivotable arms 150. The actuating
lever 53 is in the neatral position, as shown in Figure Bb,
and the shape of cam part 170 between the limbs of the
pivotable arm prevents the pivotable arm from pivoting
thereby locking the fuse carrier in the handling device.

When the actuating lever 53 is pivoted to charge the main
operating springs, cam 170 rotates and cam part 184 engages
surface 166 to pivot arm 150 thereby releasing drive peg 158
from recess 156 immediately prior to the spring energy being
released to insert the fuse carrier into the fuse unit. When
the actuating lever is returned to the neutral position,
spring 180 urges locking zrm 150 back into the locking
position and cam 170 rotates with the actuating lever to lock
the locking arm in the loczking position.
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When a fuse carrier is withdrawn, the actuating lever is
thrown in the opposite sense and cam 170 rotates such that
formation 182 is disengaged from surface 162 thexeby
unlocking arm 150. When the fuse carrier is withdrawn under
action of the main springs, pivot arms 150 are free to pivot
as the fuse carrier formations 158 cam against lower camming
surface 155 of the free end of the arms. Springs 180 bias
the piﬁot arms 150 back into the locking position thereby
engaging fuse carrier formations 158 in recesses 156 and
locking the fuse carrier into the handllng device. Returning
the actuating lever to the neutral position re-engages part
182 of cam 170 with surface 162 of the second limb thereby
.locking the pivotable arms and preventing any further '
pivoting thereot,

Parts of the fuse handling device housing are cut away to
reduce its overall weight.

It will be appreciated that providing a fuse handling device
according to.the invention allows for the safe handling of
European style configured fuses in live three phase fuse
units. The device is compact and capable of releasable
mounting on a fuse unit, thereby allowing a single device to
be used by an engineer working on a2 number of fuse units, and
particularly suitable for cramped conditions. Obviating the
need for an integral fuse handling device for a fuse unit
also results in savings in cost and simplicity of fuse units.

The interlock mechanisms enhance the safety of the handling
device.
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1. A fuse handling device for use with a fuse unit
having a pair of contacts between which a fuse with integral
switching contacts may extend in use, the handling device
having an actuating lever operable into a first position and
a second position, a charging means operably comnected td the
actuating lever and 2z drive means operably counnected to the
charging means, in which when the handling device in use is
mounted on the fuse unit, the drive means attaches to the
Tuse and operation of the actuating lever intec the first
position charges the charging means to causes the drive means '
to extract the fuse from the pair of contacts and operation
of the actuating lever into the second position charges the
charging means to cause the drive means to insert the fuse
into the pair of contacts, in which the fuse moves in a
direction parallel to a plane of its switching contacts.

2. A device as claimed in claim 1, in which the
device has a housing and an axle extending across the housing
and the actuating lever pivots about the axle.

3. A device as claimed in claim 1 or claim 2, in which
the drive means includes a member having a fuse engagement
formation slidingly mounted on the device.

4. A device as claimed in claim 3, in which the member
slides in a direction parallel to a plane defined by the pair
of contacts of the fuse unit.

5. A device as claimed in any preceding claim, in which
the charging means includes a pair of springs.

6. A device as claimed in any preceding claim, in which
the charging means includes two pairs of springs.
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9. A device as claimed in claim 5 or claim 6, in which

the springs of a pair are wound in opposite senses.

8. 1A device as claimed in any of claims 5 to 7, when
dependent on claim 2, in which the springs are mounted
concentric to the axle.

9. A device as claimed in claim 8, in which an outer
end,éf the first spring of the pair is connected to the
actunating lever and an outer end of the second spring oflthe
pair is connected to the drive means and the inner ends of
the first and second springs are connected in series.

10. A device as claimed in c¢laim 9, in which the pair
of springs is connected in series via a square shaft mounted
concentric to the axle.

11. A device as claimed in claim 2, in which a motion
transformation device is mcunted on the axle and engages the
drive means.

12. A device as claimed in claim 2, in which the
housing has locating formations which when the deﬁice is‘in
use co-operates with the fuse unit to locate the device on
the fuse unit.

- 13. A fuse assembly having a device as claimed in any
preceding claim and a fuse unit having a pair of contacts
between which a fuse having integral switching contacts may

extend in use.

14. 1A fuse assembly as claimed in claim 13, the fuse
unit having three . pairs of contacts between each of which a

fuse having integral swiltching contacts may extend in use.
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' including a fuse carrier interlock mechanism, the fuse having
a carrier bearing an interlock formation on a side thereof,
the fuse unit including an interlock mechanism including a
projection directed toward the interlock formation, and
engageable therewith to prevent motion of the fuse carrxier
relative to the fuse unit, and the handling device including
an interlock actuating member which, in use, operates the
interlock mechanism to disengage the projection and interlock
formation so as to allow the fuse carrier to be extracted

from or inserted into the fuse unit.

17. A fuse handling device as claimed in claim 1
including a handling device interlock and for use with a fuse
unit including a first and a second locating formation, the
handling device including a notch engageable with the first
locating formation and a recess engageable with the second
locating formation, to allow the handling device to be
slidably mounted on the fuse unit, and an interlock formation
movable relative to the handling device and including a limb
which when the second locating formation is engaged in the
recess is positionable between the first and second locating
formations, to prevent relative sliding motion of the
handling device and fuse unit thereby locking the handling

device to the fuse unit.

18. A fuse handling device as claimed in claim 17, in
which the handling device includes an interlock lever on
which the interlock formation is mounted s¢ as to be movable

between a locked and an unlocked position.
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19, A fuse handling device as claimed in claim 18, in
which the interlock lever includes a part engageable with a
part of the actuating lever to prevent operation of the
actuating lever unless the interlock lever is in its locked

position.

20. A fuse handling device as claimed in claim 18, in
which the interlock lever part is a notch and the actuating
lever part is an member extending parallel to the pivot axis

of the actuating lever.

21, A fuse handling device as claimed in claim 1 for
use with a fuse carrier having a fuse carrier locking
formation, the handling device including a pivotable arm with
a notch at a free end which in use is engageable with the
fuse carrier locking formation so as to selectively lock the
fuse carrier to the fuse handling device, a cam drivable by
the actuating lever and acting on the pivotable arm such that
when the actuating lever is in a neutral position, the arm
cannot pivat thereby locking the fuse carrier to the fuse
handler.

22. A fuse handling device as claimed in claim 21, and
including resilient biassing means which biases the pivotable
arm into a locking posifion.

23. A fuse handling device as claimed in claim 21,.in
which the cam includes z first part and a second part which
when driven by the actuating lever to act on the pivotable
arm allow the arm te pivoet thereby allowing engagement or
disengagement of the notch and locking formation.



