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TRANSFORMVERS Fi el d of the invention The present

WO MARP8n concerns a bushing for electrical PCT/EP2004/050452
di stribution transforners wth mneral oil

insulation. 5 Prior art Bushings for electrical
distribution transforners with mineral oil i gwmwmwmm
have for sonme time now been fitted on the c

the side walls of transforners imrersed in oil, *feomees*
exanpl e distribution transfornmers, to obtain the

bushi ngs of known type comprige two ceram c MR
whi ch, once assenbled, are held together and fixed 1o
the transformer wall by neans of a threaded pin i'ch

asses Lfudinally, and appropriate
\R/asher ?@H@gﬁghﬁgﬁgﬂ%%t S. Oneyof t he Ito\%o ger am c
bodi es Fiedd ftheiyentignt er si de of the wall that separates
t he 19he pesadeinehtiot hancdmsaenisfstingrier eldetricandistitianUttagsfah@ers
t he ot R@h meet@Mnsuabeddy is | ocated on the inner side
of Itge %}%ﬁ apdi durit ng o]|¢oer ati oni hi Sti mrersed in the
cooling, oLl e. Lranstor r, the two ceramec
bodi o 24firsn B seebiay oA PR B o P e
passes SPH? §Tg RO Pren tiigs ot exver @l e sidet walls plateeeiemery
means dhmérseghvt @nfbreganmpletdisiribibtion irgsirerseb olstan he aeassar fhet 0
fit gasdietis @minkites. bushing to prevent the various
| ea QO ' . Qr . le via th
ol ay e ot 4o S ML Af Bk oo AR s bl
Ehr bugIPBEEseF 1< & Lot ¥l ovapeepet ket an
i Nt er nathich passgs,treighiem ieegitedifaty, endd@prrepriete wasters prdiightesingrer
wal | ). rus. t he bushi ngs of known type, said gaskets are
gener al d)r}é of thatwoQbrathi® bddfes BIBA Wedter @ﬂ&kﬁ& SvalVvhdt be_parates the
Seniigi IifHedf theXRAAE frothe BIRRIORE biRd: SorthidBRBSE BBRed oWk CH
are ti gnbnteI ¥de o%ﬁxe ngif kng,ddupn%to\l\?rgt%n,tish i m%resgzoalmth%.cgoqlldl 0e ISof %Qd
the transtormer vva?, or b@ ween e ceramc Bgody and
any wasifef¥menhifit &0 5Pyt hefes arehfidipasheoi Tt 2tPEig&icher
by e aressed fhropghdheerive t&piespP"ﬁ' tighlly eactRd by epng eftightening nuts.
assenbl ieid theie®lrinagssag 3o f gskdtibr theofusiingao prevent the various leaks
20 of dil fo the outside (for example via the play between the through pin and the
walls of the through holes of the ceramic bodies, or between the internal or
external ceramic body and the transformer wall).
In the bushings of known type, said gaskets are generally flat or toric annular
gaskets with semicircular section, of appropriate dimensions, which are tightly
25 packed between the ceramic bodies and the transformer wall, or between the
ceramic body and any washers, nuts or other elements compacted together by
means of a central pin in order to form the assembled bushing; as a result of the
compacting compression, said gaskets expand towards the outside where, in
contact with the sunlight, and also as a result of the compacting pressure, they
30 deteriorate fairly rapidly, losing their elasticity, undergoing permanent plastic
deformation, becoming thin, cracking and no longer guaranieeing a good seal; this

deterioration is emphasised by the fact that normally, for oil bath transformers,
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conpacti ng conpression, said gaskets expand towards

the outside where, in contact wth the sunlight, and

also as a result of the conpacting pressure, they 30

deteriorate fairly rapidly, losing their elasticity,

under goi ng permanent plasti ¢ deformation, becon ng

thin, cracking and no | onger guaranteeing a good seal;

this deterioration is enphasised by the fact that

normally, for oil bath transformers, 2 manufacturers
mBhefheturdre prsfer [ Lise hitrileubbleer wﬁid:h;faltf@lughmngmemethapd is more
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A-5623125 di scl oses a bushing insul a

USpiE62Y1 2edisciosearn busiing RSROE . R RRRIGH BAESn eaplectrical

ccgriqu? Phr HridCa rtérﬁ(%ﬁ flﬁ %p?étﬁéﬂans%@ﬁdédéﬁkwﬂﬁbu@n an onﬁce in a

rcerrna wa the transformer onpri ses
wbwdf/thedsartsf@nmi and a;ofnplnses gihody glositivaedgn a flgﬁﬁéldg of the wall
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CISHRIRPeBITS Bt 2% RACVEF oHe PRy B Ted s BB g cover that

sUAL o gamsf fhel \Wlﬁll Ssh@tﬁ’méjst%}‘)béﬂl @ylireiticabppening contdisingiangasket in
a gask ts smal di ameter portjon for radlally

s chalieg ciametesparfien o‘Qt p@malbb%almnagamsgﬁ%ﬁé' U ppstrand a
rﬁ?ﬁgts@?g%r 1{1?? d }Sdﬁ%ﬂ)tr ﬁ@ %ﬂ‘ \{\/lﬁ\‘nlﬂ th8 &n¥dlRek |d@émeter f:1>ort|on and

I ontan contained withint
paftiafigrcontzined avithiorthe dargef diareeter gprtien | thadstepegd cylindrical
openi ng. 15 EP-A-0971378 di scl oses a bushing

QPEBMPat or, conprising a part to be exposed to the air
BPACID711378 Qligticubst @ baishiagtingatog mrnmﬁgre@l aj past te betgxposed to

tank. The parts are crossed axi

the 4 WAICA/E GPUBIER) ©af Bk (e a2k 0F the Sl fk parts are

cﬁé@%ﬁ%&n&lﬂl bf/‘ea Jief WhRPRLIEESs apasikerican cohdudtore, Tre part to be
, an annul ar gasket, an external msq&l atin

avdeis oo Fhgka BEANE SR, erHiSThetl PTG Sésket, an
%?gr}‘nal %gul?ﬂgq BBSy E@E fskei o be AshaEBetRéern thoopeaiatigy body

prior art still show probl ens
ard taesamk ofghpltme‘rormlal ag oaamnaﬁ@ﬁ@ﬁci '}t he

a%ggé{forlta%/tﬂ t([s?]ev? §8r§|8¥§r R &ns Eﬁn P(SH)r Ioévggqrrg :Jhlﬁnasslcqambhng of
P YASKES td tHe regpeciive isadied. r ansf or mer s with mneral oil
_clgrc‘)eo lallrr? %f th%fprie(agtg,»)r\1/\{n mwr?t?on I\éVI t(ta rﬁ)rgv%é 'alﬁt’l'#n%rrovement in the bushings for
electrical transformers with mineral oil cooling, of known type, with particular
reference to deterioration of the seal gaskets.
Summary of the invention
Said aim is achieved, according to a first aspect of the present invention, with a
bushing suitable for being used as electrical input and/or output of a transformer
with fluid insulation, said bushing comprising: a first electrically insulating body
suitable for being positioned outside the transformer and fixed on a wall of the
transformer which separates the outside from the inside; at least one annular

gasket between said first electrically insulating body and said wall; a packing
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25 reference to deterioration of the seal gaskets.

Summary of the invention Said aimis achieved,

according to a first aspect of the present invention,

with a bushing suitable for being used as el ectrical

i nput and/or output of a tra@&sfornmer wth fluid

i nsul ation, said bushing conprising: a first

el ectrically insulating body 30 suitable for being

positioned outside the transforner and fixed on a wal
syStent Eﬁita%éé 3ps hihgehe Wisichlesipallatrasiating odys pudhe itamsformer

; | | k :
wall s tghtiy hackigl e A IRREL A BUMPRAS K GONTET g the first
el%ﬁﬁ% 'tlr%QJIa?tlnl%S/ ¥EdyF lj'%na Uiheadphksfb@rerd wall;ngn tamaufdrr gioove positioned

rica rnsul ati ng body on the fransforner. L.l
crosuisé ha bin packedn 2 Borgh heledn Sk RGFEISaRLLeUEtng body
together, with the fir | | Gk NS - Begxinamdulat
o RBGHPG foF itrgpSaht iy, SRKEL Ak O ks ebmaulanulanng
bcfdyqﬁﬁﬁérls@)rhpriangffaméasselre prbtécting adaedhghextsmally suggupds said

fi'rst electrica i nsul at,i £ 0or :
atdgast@ggtawgar%kféta n%gsﬁyétesl%tfﬁgg%(%?ﬂﬁgiarng?ifféie@gné R at -Ieast
o:ﬁ‘é %ﬁbﬁl%?f&a%keﬂ't ﬂéftﬁ_ fHd @gnligmg’yhémtl’tdwusiciogpﬁ ipstaljechand tightly

east on€ protecting edge that extern r. o
packed, characiaized dndnan it IGREE S P Sagit R Boftaptaly in
engl.osi ' | \Gigrs tonvaxesides) @ndrcomprises a
oL AR bt Sl

when t he bushi is installed .
oot Iy ingp pedtaiornauriah Srataels {oMaTg: ea rgids, of e ring

| east one annul ar _gasket is substantially in 10 the
defpgsby$aid al”Bl"l% g@?lﬁ]ﬁ quadr angul ar section with convex
F\%A.'hﬂsﬁfeaﬁﬁ@ls 6Pterihgerttion aradisciosedfin Sendepengept 68INSI ons

I ch protrude towards the ipsi j 0Q. [
FoghegadvatRaRcal (DASkeen RPDE} Vagr g moy® Bgesl o8 person
s'gﬂ]éf@nihi f2 @He fetirf Cihes esllowing fuetallede deteeriptionapfrs non-restrictive
urther advantages of the preseant jpvention wll
contrsioenonith et e JPIMIGI0ureE” Cii | Ved i n ¢ he

a%#f’fié the follow ng detail ed description of a

Iﬂ - T rictive enbodinment, with refere cebt ib@?’or oil-cooled
Figureowwshows iagsehesmatic @?Wopaftiaﬂm%§eﬁq9jhr°2 3 g%‘o a
schematic _vie rl ' ibhQrFigafe @ shoek| sigefoyrside, a
tans-%wa’%acc?ry'é‘ s otb%rég%ﬁgggﬁﬁlgg £0°t he “gr e%cefpt. al
ﬁrgn%@ﬁ‘tﬂoﬂﬁnentl:bgtﬂ @il whionstergingtesnpt shgelower eng flikpgp norm
enbodi nent of pi_n whi t ' t irAuer ofdpin that
¢andacter r{SF‘n‘g? @gnﬁbgf%‘fg'%ngrﬁﬂ]edqlg%ﬁnfn eﬁ?ﬂe. 1)0 and
Rrkadikeiephaenéortiectorion tiehaght in Figure 1);

“Figure 1A shows a first detail of the bushing of Figure 1, when the bushing is not

compressed and tightly packed;

Figure 1B shows the first detail of Figure 1A, when the bushing is compressed and
tightly packed, o
Figure 1C shows a second detail of the bushing of Figure 1, when the bushing is
not.compressed and tightly_packed; _

Figure 1D shows the second detail of Figure 1C, when the bushing is compressed
and tightly packed; |
Figures 2, 3 show schematically a side view in section and an overhead view

respectively of the first annular gasket of the bushing of Figure 1,
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term nates |ike a "spade" connector (on the right in
Figure 1); Figure 1A shows a first detail. of the
bushi ng of Figure 1, when the bushing is not
conpressed and tightly packed; 25 Figure 1B shows the
first detail of Figure 1A, whpen the bushing is
conpressed and tightly packed; Figure 1C shows a
second detail of the bushing of Figure 1, when the
bushing is not conpressed and tightly packed; Figure

1 t he second L,C e
Flgwlﬁhﬁyng%%aﬁg?rggggal y3 OBn%Pq Faﬂ#wvu &e%&%ﬁv%lg of the third
lns@auﬁ%ﬁﬁe WosEhpaty.cal Iy a side view in section and an

overhead” vi ew respectlvely of the first_annu
F'QQ%ﬁshows a bidlebview ofther piriafihe bushing o @'GPE% 14'“ the version to

show, schepatically a top and bottom view respectively
Obtaﬁ" 3 r&Patd% 8"”??1@%1 ating body of Figure 1; Figure 6

F|g§@%h6w§'ajﬁ0m BB the @lrpbﬁF@Uré Betdooistaimag “spade” qonaector.
1, in the version to obtain a "spade" connector; 5
Dea-mdeschO&tt'eanveMl@m of the pin of Figure 6, to
obt gi n S QN egf @€ RﬁéHEUQﬂnOﬁonhnnhn
F'gf’Fﬁe ﬁk‘/@ﬂf’ ég%ﬂ% Vuré ﬁ&tt'gLy i ngg?}deg]:/?eév partially 9
embBdBeiti 6ha bﬁsl@mgr&freobtemuhgmheoeiecnrnat urmj.lt and/or output of a

wansipaTeRNN of ‘o plon apcercrig Bree aPRETVNTR T

Sa{d'\ﬁ#rﬁ'ngé H}%r‘é@g ‘Qn”&e&ﬁ’lcbh\?lrﬁhﬁm@tcéraﬁﬁ@bbdv1 1RerSiriatter also

Ises an el ectrical i nsul ating. ceram.c
refoody td as finstredecteitalkty inslsting rb@rdyr{@@utabl%fgr bging positioned on
electrically insulating body 1- suitable for being
positi oned on WD 2004/ 090917 PCT/ EP2004/ 050452 5 the
outer side of the wall P of the transfornmer which
separates Its inside fromthe outside, and another
i nsul ati ng body 2, indicated hereinafter as third
insulating body 2 and suitable for being positioned
on the side of the wall P inside the transformer;
inside the ceramc body 1 and the third insulating
body 2 a first and a 5 second hole are provided
respectively through which a threaded pin 3 is
I nserted,



whi ch passes through the entire bushing and conmes out
ends of it. By tightening the fasten,i t
wogﬁoﬁﬁgﬂgi n 3 it is possible to tightly pack ?ﬁg%ﬁbj‘“mémsz
ceramic body 1 and the third insulating body 2
together, fixing themon the wall P of the
transfornmer. 10 The bushing of Figure 1 is fixed to
the wall P of the transforner, placing between the
wall P and the ceramic body 1 a first annul ar gasket 9
(Figures 1, 1A) which is conpressed by the ceramc
body | tightly packed against the wall itself; Figure
1 B shows schematically a defail of the area of the
first annul ar gasket 9 conpressed and tightly packed
to the bushing installed. 15 In other enbodi nents, not
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f rom t haaa 8 riagidad to thElbeshmpmsthiad. gr oove 10 and t he edge

11 f1gr tik ethéremBodiehts, SBEIREWh, ihB thedakRIpint3ink ihBFdstenifid Vit 4 can
Ir gd IC ghptr%ggds?aggd iR oﬂgr Stl EGIe fpéchﬁ& sy@\@rﬂé" Llﬂgblé}‘@%@én %gm& 'ﬂ\el t
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pl asti cisa

agai nst m§ﬁ‘i’ﬂ“?rd‘ﬁf P A "&Fe‘drab‘jf bpdye g RrgHRiacy: “"Qr?& e'Fﬁ@a ‘y
edge 1linduigiingtredy 10@at #olvinoe cergmic madetialei ng det eri orati on
of tdoe TE@iMbbdko eafboditient diFipet 1,abe@it b@Rs k@tovifled with:

Advant a%%“rﬁlllay grBJ\]/g 18 | Fige 1%&“10@& LRSS fe plWB Em&smg
def or antially WO 2004/ 090917

PCT/ EPZ%‘E)P%%%Q?L{( 't or us- shaped with quadrangul ar
t r ansver e FERENGATge 1 viieh etFAe Equaksdne st iyl odsket 9.

Furthermore, the annular groove 10 and the first protecting edge 11, when the
25 bushing is tightly packed and installed on the wall P, are suitable for enclosing and

protecting the first annular gasket 9 from the sunlight.

The annular groove 10 and the edge 11 furthermore are shaped in order to limit

the radial expansion of the first annular gasket 9 when it is compressed, avoiding

excessive stress, cracking or plasticisation of the gasket rubber. The protection
30 against sunlight provided by the groove 10 and the edge 11 further contribute to

reducing deterioration of the material of the first annular gasket 9.

Advantageously the first annular gasket 9, without deformation, is substantially



1A), where quadrangul ar shape neans, for exanple, an
roxipately square or rectangul ar shape.
Woggﬁ\//@@l?}; of the sides of the sections of thggﬁﬁpﬁomsmsz
annul ar gasket 9 nmeans that, 5 with respect to a
toroi dal gasket with rectangular or square transverse
sections wth straight sides (rubber washer), the
pressure of the gasket 9 against the wall P is nore
concentrated in the mddle of the sides of the gasket
guaranteeing a better seal, while with respect to a
toroi dal gasket with circular transverse sections (for
exanple like a large Oring),swith the sane
conpression and sealing force, there 10 is |ess radial
expansi on of the gasket conpressed towards the outside
and a [ ' I DUt t BSSi. in
The gauparr b uhe LEhakY *g%u%ﬁ et U GREE ERT Bl
gasket oM BRI e PeR . BERETIAG" SPYRIPEY FHRE °12
- for ¢oelapgyleeshBpeades, semi spherical bosses, pins,
pr ot ub&@hadtvoesity@f the ides eBhedectivas df il rsishaye gaskatB imedns that,
g g ot Udﬂ;j teopRy 16/% thrhigal bakRdt Utn REtatddEr 6 RehrRibRRE sdibond t
in - 1.Q.
posi {1 R gh STt ksl AN BN o
t he busHIHYCOAREI RS YT dret He SELEHBT e aphipeie aogter
i nst al Iseahiwhite withiresneghfo| a tprgifad geaketenth cifcular trapgveree sgictions @er
sl i ght ekanipierikes Rige ©-ring)t wiatie sade edmipeessidhcaly sehlirgddce, there
Pr ot USd 1843 SadibPoxpdRbior df the B3kt 8shibrddbbafonaRNBE oltdeBh ANRES
than WIuLiE)rm Q%lﬁﬁ}%ftm Jongrgésgplngheﬁggkgtlﬂow hol es of the
I'n the present enbo t 20

known tﬁﬁpe' E{r I men exanpl e the
Appl i cAEREROUe e st anapla opkes BFPIFER \fedyfroer of centring
appr oxiPrriesiany 120- fpnexampple bladespseyppitpaeajenssesitping PO ErRCeRPr
pr ot r usdves virdusashebet-hicic@ut@ans owdddye idsidewtiss @@ 8efined by it
accas diingrdérao _tnhﬁntaﬁlt @ @rsi0fnnlidregadiet 9 tpB&GtichaiOkiB | redpbd Yo the
bet weenebLhg doly ¢UlRh tRObBnRS nd nof YRIREN YaSHRI ANote
ceram Qnsgﬁaqlgd, wm'lur% tcglecr) tgﬁi.ehllggwitﬁgrsl%m ir?lerY(\aPeLég bntgv en ceramic
t ol er ances, I'S usua?"lc np? el ow~appr oxXl rmteef'y T@A)
of t he HMahBiEPoBsiophE) Rbineany jcase, muych Jower tolemneas, thag with
hol e widatkeldiwidimeimgie ciz@amhales ¢fiheljuedn rgsinftherpraserd aifodimentr s
of lenOVRarhyRs AfpikhitHaO Rt B GadAl dafl PDRIwesR Sgpekim@taIs b &im and
qui te efLaRliblikenithd Ean{riﬁgsH’%%iortsgztz;ﬂ@fﬂﬁec%r%mc:\boﬂe@Ovﬁeréagat
e part ol , r ryal n r St _I'S
par t | o\ 8 s B S ing 4488 81 A9 peflbbn BE bl o et
of  det™PPUYester Y e Feramis Pedetus inrrei Niph coradin ot irleRefeR
dur i ng i wevalixinpteiow Apreoximatel at 1GYEofdeandianieter ofdiseolet ieon 14
NECESS afiny for & AIWHB dibdetdri@m@ent ri ng protrusions 12, said
manual Qﬁ‘sﬂﬁlésl B%raRRGEL b%oWrﬁty&P%sﬁLﬂir@ Mb@rdwasher gasket
quite eccentric with respect to the ceramic means that the part of the gasket
protruding farthest is particularly subject to the above-mentioned phenomena of
deterioration due to the sunlight, and therefore during installation a manual
30 centring operation is necessary; thanks to the centring protrusions 12, said manual
centring operation is now eliminated.
In the bushings of known type, fo prevent oil seeping through the passage



In the bushings of known type, to prevent oil seeping
the passage WO 2004/090917 PCT/ EP200
WO%%BF(\%Ben the pin 3 and the through hole of fé@i%b%g/osmsz
ceram c body 1 a toroidal gasket is wused - the
transverse sections of which are a sem circunference -
which is conpressed, in a direction parallel to the
pin 3, positioning it between two netal bodies
inserted onto the sane pin 3 and tightly packed: in
this way the gasket 5 expands radially pressing
agai nst the circunference of the pin 3. The coupling
area of each of the above-nenti oned two bodies
inserted on the pin 3 with the toroidal gasket of
known type is generally a truncated cone-shaped or in
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(Fi gures C): - an outer second

her ei né‘?'?r%'i;b" ¥So referred to as cap 5, and for exanpl e
made of" the Brskingsist isAyElyPeanelite ﬁﬁ“ﬂﬁﬁas“fﬁﬁiﬂ{etﬂ?ec’ fRsjelly: due to
gener alkHeyigioerivg rereasulepipay exband 26hsiderghhein a ragilaldiretioru sirething

Zi Ne5 olanddeheingmitredxsosed s the Sumligheant! therefoeirapgilypietsiotatined

on the pub %iegé?lt Srfobii h‘\Snt of BORIBldRehe 8BRkding ﬁhrtm&é"cﬁp[ises
second ,ﬂgqjl |,§C pr ow ded through which the p| n | S
i nsert & out er _secon

slanti i’ kS ol L ionanst gt BerrUREsad b ReSe e
- Wi t h Nede gk bress; fropagealpipug ; zamalg pr HfR (gererallyy aleg cloys pf
I ndee atcerbedn epmining fot Birc @ sthgentasd saitahialfabeigekitined/on-the
sui t abloetsme?& tfeQFandd@hét @nd daSbich @ dedaft HolRGs PbvitiedthdigH which
tightly, naf ﬂseh&t Wﬁe‘fd‘sah 'aﬁerfgssomoqy @&uﬁlefes; slgrﬁi sulfdf6 -
sl anti 2 ‘8 | A &h g{g
Mbr eov exa{”ﬁ’@ rl'ftag‘i! L %8”& BEISePE G | nes a second
annul ar ab?r@txlér(ﬂaiskﬁid egag%edg]eremaﬂer as second annular gasket 7 - suitable

25 for being inserted on the pin 3 and tightly packed between the ceramic body 1 and

the slanting surface 6 of the outer second body 5.

Moreover, the outer second body 5 defines a second annular protecting edge 8

(Figure 1C) which extends in a longitudinal or parallel direction to the pin 3 in order

to protect the second annular gasket 7 from the sunlight when the bushing is
30 installed and tightly packed, reducing deterioration of the gasket material.

Figure 1D shows a detail of the area of the gasket 7 when the bushing is installed

and tightly packed: the slanting surface 6 encloses and compresses the second



(Figure 1 ©) which extends in a longitudinal or '
direction to the pin 3 in order [ ot ect
Wofzﬁ&g‘l’sglé)?gnd annul ar gasket 7 fromthe sunli ghtvnqﬂpepﬁoqwémsz
bushing is 30 installed and.tightly packed, reducing
deterioration of the gasket material. Figure 1D shows
a. detail of the area of the gasket 7 when the bushing
is installed and tightly packed: the slanting surface
6 encl oses and conpresses the second WO 2004/ 090917
PCT/ EP2004/ 050452 8 annul ar gasket 7 both around and
agai nst the pin 3 and agai nst the supporting surface
13 which is provided on the efid of the ceram c body 1
facing towards the outside of the transfornmer and
lies substantially crosswise to the pi n 3; preferabl y,
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cer am ch‘)dy | and al'so preventing oil seeping into
t he passage between the su portlng surface 10 13 and
t he out'RISIEXBReBULAP U 97555 d EToOMEEStAfoutiR seBlcmainst oil leaks,
conponemventing Qillseqpiag prewnd the pip 3talaeg the thrbeghdble bffite-canatnic body
bushi ngsand kisd gréveiin@diaedphg inl| tt&ﬁ;ﬁésﬁ@ b‘éME:én&ﬁ‘e&uﬁ;oﬂiﬁ@éﬁﬂ&E S
or hl@WeM%ﬁd b mtér§ec§ﬁﬁcb§§/55' Pé@ucrn?ﬁiub AhmbeCof BSHEBARR v reldg

first aas when it is conpressed, avoiding
excessﬁgggsl‘%teoaﬁemebu s gasket body and consequent

cr acki ngmee' the Siaptng @“”""3?56 REVeqts o8 APV it ExdeseYf radial
above, exprasibnef thefiggsanofiar kaskaid whenies enmerepred\avaldie engebdivea
third sdiBsi tad daB@Gt ddahad ZonSddudnadddceind £ id3eingg posi ti oned
on tise AdalléadPhoididadutaBdvt, 1R bldhimb el kloldf typd 4r&p1SVical Wt a thlrd
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body 2 |s Ic material, for exanple

nyl on: ‘fAREe F’ZF'?ﬂ'eéqr#a?en al can be tightly conpressed
by rest ‘?“’r‘fﬂ"“lgfm“&}’ frebird ipsuiglpqbeiy is mage P"I‘PgsmaFe’m fesfexamle

t r ansf owiverthemidstirourteritliven pectigbilytcompresseirty réstirigeir diredtly ada®st
rubleer ¢ walCPlotin® asrero@RE KiBbS -thel fded hﬁns@ﬁ @Rhddiate rubber or
enbodi rr@,l;yboar a§,&1_‘,{gport| ng flange 14 is pr ovi ded on the

third nq}?e aresen g'nb vﬁ@%ﬂt t%gu%lgt bl e f0{4 is prov%eJ on ¥hedth|rd

agai nst_ sal
insulating body 2 suitable for being rested agalnst sald wall when the bushing is

installed and tightly packed; advantageously the supporting flange 14 is provided
25  with four straight sides 15 two by two substantially parallel suitable for aligning and
positioning the third insulating body on the wall P of the transformer (Figure 4).
Advantageously, knurling, thin ribbing or small bosses 16 can be provided on the
upper contact surface of the flange 14, with which the flange 14 contacts the
transformer wall P, for distributing the contact pressure between flange 14 and
30 wall P of the transformer more uniformiy.
On the upper surface of the flange 14 four grooves or channels 17 are also
provided to permit passage of the cooling oil from and towards the pin 3 and the



installed and tightly packed; advantageously the

rting flange 14 is provided 25 with four_strai
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for aligning and positioning the third insulating
body on the wall P of the transfornmer (Figure 4).
Advant ageousl y, knurling, thin ribbing or small bosses
16 can be provided on the upper contact surface of
the flange 14, with which the flange 14 contacts the
transformer wall P, for distributing the contact
pressure between flange 14 and 30 wall P of the
transforner nore uniformy. Gp the upper surface of
the flange 14 four grooves or channels 17 are al so
provided to permt passage of the cooling oil from and
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- a firs electncally insulating body 1, sunable for being positioned outside the
transformer and fixed on a wall P of the transformer which separates the outside

25 from the inside;

- at least one annular gasket 7, 9;

-a packing system 3, 4 suitable for fixing the first electrically insulating body 1 on

the transformer wall P and tightly packing the annular gasket 7,9 —or the annular

gaskets- together with the first electric insulating body and at least one second
30 body;

-a seat for the annular gasket —or gaskets;

such bushing further comprises at least one edge 8,11 that externally surrounds



20 The present enbodi ment exanpl e described above can
(fied and varied in nunmerous ways whi
WO&@Wﬁélﬁg within the protective scope of the‘%?é%"&?ﬂ“’“”“sz
invention: nore generally, a bushing according to the
present invention conprises: - a first electrically
i nsul ating body 1, suitable for being positioned
outside the transformer and fixed on a wall P of the
transfornmer which separates the outside 25 fromthe
inside; - at |east one annul ar gasket 7, 9; -a packing
system 3, 4 suitable for fixing the first electrically
insulating body 1 on the tragsformer wall P and
tightly packing the annul ar gasket 7,9 -or the annul ar
gaskets- together with the first electric insulating
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annu ar -or suc
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annul ar, _gas om.t he sunlight when the bushing is
i nstall e%'sg(%;?ndfo?ﬁafked acked; the second bodies P, 5

do not 'mEEY" ?"&P%‘@‘ '&ﬁyﬁ?} a'i"’é{ & fmﬁ’fﬂ"&?'e By fistRanug; gpket 9 can bea
descr i Berelddl ragsist oitimgvanguidr | trapsverpe] sedtienscwifhy Bonvdyysidesi the
ot her Sraestinodl i ndEfb&ss@®Mmebetoepedvidediwithadn liulbieali K6 cdh ®e
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si des; antherientng redfigrinseiptiom brdy A eiieresngetitd Ye irmeidmeowdy @, in
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one or nsu{atm %lcg%s 15 -not necessarily only Tour sides-
or othe 8 i"oni ng and orienting nmeans suitable for
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t hi rd ioeithakeitns am uisigdtpodto bg indudedifhent to t he
transfornmer wall P, in general the pin 3 and the
third insulating body 2 can be provided with
respective 15 orienting coupling zones or other

sui tabl e orienting neans, suitable for engaging



toget her or anyway bl ocking the rotation of the pin 3
Wth respect to the third insulating body 2. - All
nodi fications and variations falling within the
meani ng and field of equivalence of the clains are
understood to be included it them LLOYD WSE 11
CLAIMS 1) Bushing suitable for being used as
el ectrical input and/or output of a transfornmer with
fluid insulation, said bushing conprising: - a first
EloAMMS cal |y i nsul ating body (1) suitable for being
positioned outside the transfornmer and fixed on a

I & I [ : r
3 BU_SHR)% QUItSmﬁ fbf B@ﬁ@glgég_?f g%“%ilﬁgﬁé? grrﬁfﬁjtaérﬁflpépﬁgagé oL

outside Tromthe insi e annu
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suitable for fixing the first electrically insulating
Bty Tt sl iTSUREr RERY )| Sieplea ter theind IRpsitionsd
packing the at |east one annular gasket (9) together
Wutside %@e trapsforees @nd; fixednem rawath Qg)bfafdjhe(tna)nsinmelt Wwhich
transfornmer wall (P); - an annular groove (10)
separdtes e outsidenirem the iasiden (3) inserted in a
through hole in said first electrically insulating

badyedst onkanrifasgaeket 19) béfwderrsdi
(9); the saind fi r%t. el gc)t rically i'%gﬁa??ﬁgbglgydgﬁ }1%%9

fb%Wq:)"aﬁ@ggH\%mgp it | east one protecting edge (11)

that ‘externally surtfounds said at | east one annul ar
g - (9) .and i,S-sui le for. enclasing gnd . ,
B DEBkpbRysTHIR &7 o Blbde Snefiing i i EediCanoimsuiating
unl i ght when the bushinP is installed and tightly
iﬁéké ) op Abe Fansformat wall (Maand tightlyapacking the ak least one
annul ar gasket (9) is substantially in the shape of a
aanular gaskey(@ degaiher avitrsthet firshelectric insniating dicdiys1) and
conprises a nunber of centring protrusions which
pheotransfermenavatigP)he i nside of the ring defined by
sai d annul ar gasket.
- an annular groove (10) positioned crosswise to a pin (3) inserted in a
through hole in said first electrically insulating body (1) for housing the
at least one annular gasket (9);
the said first electrically insulating body (1) further comprising at least
one protecting edge (11) that externally surrounds said at least one
annular gasket (9) and is suitable for enclosing and protecting the at
_least one annular gasket from the sunlight when the bushing is installed
and tightly packed, characterized in that
said at least one annular gasket (9) is substantially in the shape of a
torus with quadrangular section with cbnvex sides, and comprises a

number of centring protrusions which protrude towards the inside of the

ring defined by said annular gasket.

LLOYD WISE



LLOYD WSE 12 2. Bushing according to claiml1
wherein the first electrically insulating body
conprises a ceranmic material. 3. Bushing according to
claim1, wherein said protecting edge and/or
eventual |y said annul ar grd@ve are suitable for
limting the radial expansion of said at | east one
annul ar gasket when the bushing is installed and
tightly packed. 4. Bushing according to claim 3,

GonBusting@cabrdirgsd ot $eshekin ey firdt BlectiBalfy pkulating
nmetal, suitable for being positioned on the outer side

Wodykemprise8sd e&mhicWRateriamherei n the at [ east one
second body conprises: -a second hol e through which

; o . . tedm. . et
o ¢ BRbfing Becofiindite' A3 2 whera GBI RFT L A6 bl
8).. 1t t. |l t d l. ket (7) bei .
el Shic RBNYIAR EReve: Al SR G bettigedne Higaial
first electrically insulating body (1) and the o
S*RApsiag fupaidcat (legstopne mnnsuaroaaskssayhes)thesbushing is

Bushi ng according to claim4, wherein the at |east a

drsialetl anattipbtly pgeksedt (7) is conpressed by and
adheres to the pin (3) and to a supporting surface

(43)Buwshinghacddrdirig © €aini 3¢ abhprisiiRubBiciagt oRe @ecbAd ,boa?

as to provide a seal both around said pin and agains
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and tightly packe g accor g to clarm 4,
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section, 7. Bushing according to any of clainms froml
8 Sgconq, hplecthreughh whishhepin (3) an badnsatadig body (2),
suitable for being positioned inside the LLOYD W SE

18 standingrsawriase (Bhwithaespegidodhedin,@adl and defining a
second through hole, the third insulating body being

radecond pratsciimg edger8hl .

the at least a second annular gasket (7) being inserted on the pin and
tightly packed between the first electrically insulating body (1) and the
slanting surface (6) of the second body (5).

5. Bushing according to claim 4, wherein the at least a second annular
gasket (7) is compressed by and adheres to the pin (3) and to a
supporting surface (13) of the first electrically insulating body (1), so as
to provide a seal both around said pin and against said supporting
surface when the bushing is installed and tightly packed.

6. Bushing according to claim 4, wherein the at least a second annular
gasket (7) is substantially in the shape of a torus with circular section.

7. Bushing according to any of .claims from 1 to 4, further comprising a

third insulating body (2), suitable for being positioned inside the

LLOYD WISE



8. Bushing according to claim?7, wherein the third LLOYD WISE
i nsul ating body conprises positioning and orienting
nmeans suitable for allowing aligning, positioning and
orienting the third insulation body with respect to
the transformer wall (P). 9. Bushing according to
claim?7, wherein the third iqasul ati ng body conpri ses
a flange (14) suitable for being rested against the
transformer wall (P) when the bushing is installed and
tightly packed, said flange (14) conprising four
S transfbitines ionethe (tfdnsfémfedVall WRd o%ﬁHﬁfgaé'Eé@rhé’ tfﬂ@[@h lg%lle,
0.

suitable for aligning, orienting and~posl onlnlgI c

D r e N . ansforner wall.
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flange contacts and rests against the transforner
WSPT"‘.%”ﬁﬁ BASHPAGa iyt dorignting ampeans shitatye ededi aitpwing
clains, wherein a radially protruding part is fixed
oAligning npegjtianingiarid eeenting the thirl inpulation Hody Witk respect
bei ng suitable for engaging with a correspondi ng seat

ptothedeshsiormeéd Wall (Py.d i nsul ating body in order to
bl ock the rotation of said pin wth respect to said

19 ShEnEle BECORNE Y gt TR anaay it hehteckBy
orauPlisde oA” SRR TRl shaT o by Pested " Sgainst the

bstanti al | hexagonal seat.
“transformer wall (P) When the bushing is installed and tightly packed,

said flange (14) comprising four straight sides (15) two by two
substantially parallel suitable for aligning, orienting and positioning the
third insulating body (2) on the transformer wall.

10. Bushing according to claim 9, wherein knurling, ribbing or small
bosses (16) are provided on the contact surface of the flange (14), with
which the flange contacts and rests against the transformer wall.

11. Bushing according to any of the preceding claims, wherein a
radially protruding part is fixed on or integral with said pin, the
protruding part being suitable for engaging with a corresponding seat
provided on said third insulating body in order to block the rotation of
said pin with respect to said third insulating body.

12. Bushing according to claim 11, wherein said radially protrudihg part
comprises a nut or a hexagon head, and said corresponding seat

provided on said third insulaﬁng body is substantially a hexagonal seat.



