WO 2004/ 090917 PCT/ EP2004/ 050452 BUSHI NG FOR
TRANSFORMERS Fi el d of the invention The present

WO poogfo9i9on concerns a bushing for electrical PCT/EP2004/050452
di stribution transfornmers wth mneral oil
insulation. 5 Prior art Bushings for electrical

distribution transforners with mneral oil insulation
have for sone time now been fitted on the cover or on
the side walls of transforners imersed in oil, for

exanpl e distribution transfornmers, to obtain the
outputs of the electrical termnations. 10 The
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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 guaranteeing a good seal; this
deterioration is emphasised by the fact that normally, for oil bath transformers,



deterioration is enphasised by the fact that normally,
for oil bath transformers, WO 2004/090917
WEQDABRRO04/ 050452 2 manufacturers prefer to BGEEP2004/050452
nitrile rubber which, although on the one hand is nore
suitabl e than other types of rubber to check oi
| eaks, on the other is nore rapidly deteriorated by
the sunlight and ultraviolet rays. The aimof the
present invention is to provide an inprovenent in the
bushings for 5 electrical transfornmers with mnera
oil cooling, of known type, with particular reference
to deterioration of the seal gaskets. Summary of the
invention Said aimis achievefl, according to a first
aspect of the present invention, with a bushing
suitable for being used as electrical input and/or
out put rehufactirerapTeférda wse nitrilek@bey whigh, falthabath o the ahedtandismore
sai d busifdoR gha 6fF ftyipsd df Bibber tothédk biSibaks,|of ik loiherad hte rapidly
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Second Tyl g pas eree arangf o, 2 it o 3o
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one pr ot @itst plectrizalig anstilpimt bestt evitakéel foy beiROpositioned wniside thai d
at | eastangsiRerang ledlon @agl ot thé RshsioSnes whidhadapatdsGke outside
encl osing ANt protecting the at |east one annul ar
gasket fromthe sunli t when the bushing is
|nstalléﬁm%%ﬂmfm'ﬁﬁﬁig acked. The annul ar gasket, or
t he 'AnmalPafing sleat itablefloriijag e ikelaskigally QF”'%FQ bgqe Ry the
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to deterinLatd 0 a4 n§§m§mlgﬂger working life. The
R e e T
pr 0vA0di TEOUFresAE BdeaEt 8IS geskeliap ¢ S%%He fat eftﬁPS'%@ and
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at least partly from the sunlight by means of one or more protecting edges, is less
25  subject to deterioration and has a longer working life.
The above aim is achieved, according to a second aspect of the present invention,
with a bushing suitable for providing the electrical input and/or output of a
transformer with oil insulation, said bushing comprising:
- at least one electrically insulating ceramic body, suitable for being positioned on
30 the outside of said transformer on a wall of said transformer which separates the
outside from the inside, said electrically insulating ceramic body defining a first
through hole;



30 the outside of said transfornmer on a wall of said
transforner which separates the outside fromthe

w0 p®iae91sai d el ectrically insulating ceranm c POOEP2004/050452
defining a first through hole; WD 2004/090917
PCT/ EP2004/ 050452 3 - a first annul ar gasket; - a
pin inserted in said first through hole to fix said
ceram ¢ body on said wall and secure said first
annul ar gasket between said ceram c body and said
wal |, where said ceramc body defines, at a second
end: 5 a) an annul ar groove positioned crosswise to
said pin and which houses said first annular gasket;
b) a first protecting edge which external |y surrounds
said first annul ar gasket where said annul ar groove
and said first protecting edge, when said bushing is
i nst al | edirsharuleriggdhet! y packed, are suitable for
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out si degrbdve @hd i firstBdiédng igd, G 1Bdsetbjéct GadelelordtiBs Hikdariak AQ
ceranicbgﬁgmmgshkning a first 20 through hoIe - a
pin inserted i rst
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whi ch | inegationsesltidshing famiptignacr osswi se to said pin; - a
second begyedithily akliging Qérabieinbg), paisid fooBath ﬂidlléhiedjen $aid

transf Of e SPWaicP %ngfoM@l Ln a %éll stq!ndl trénéférrﬁertv%rcn separates the
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i nsert ed, nes
surﬁ@cemﬁP$ﬂwPespect to said pin; - a second annul ar
gasket tmgeinteeied brugbapid firgl trough dolé fegititl pach awkiad@n bad welen

said said ceramic body which defines, at its first end, a supporting surface which lies
substantially crosswise to said pin;
- a second body suitable for being positioned outside said transformer on said wall
25 and in its turn comprising a second hole through which said pin is inserted, where
said second body defines a slanting surface with respect to said pin;
- a second annular gasket inserted on said pin and tightly packed between said
ceramic body and said slanting surface of said second body which defines a
second annular protecting edge which extends in a longitudinal direction to said
30 pin in order to protect said second annular gasket from the sunlight when said
bushing is installed and tightly packed.
The second annular gasket, since it is protected from the sunlight by means of



ceram c body and said slanting surface of said second
body which defines a second annul ar protecting edge
wokioglomwxt ends in a |ongitudinal direction to BEi/@PR04/050452
pinin order to protect said second annul ar gasket
fromthe sunlight when said bushing is installed and
tightly packed. The second annul ar gasket, since it is
protected fromthe sunlight by neans of WD 2004/ 090917
PCT/ EP2004/ 050452 4 said slanting surface and the
second annul ar protecting edge, is |less deteriorated
and has a | onger working |ife. Further advantages of
the present invention will beconme nore evident, to a
person skilled in the art, ffomthe foll ow ng
detail ed description of a non-restrictive 5
enbodi nent, with reference to the follow ng figures.
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1, Figu a side view of the pin of

bushlngwgﬁgﬂ Eﬁ?’ 1, in the version to 25 obtaln a
"sp a9e" Figlsi$re tsaqzw schematlcally a side view in section and an overhead view

respectively of the first annular gasket of the bushing of Figure 1;

Figures 4, 5 show schematically a top and bottom view respectively of the third

insulating body of Figure 1;

Figure 6 shows a side view of the pin of the bushing of Figure 1, in the version to
25 obtain a "spade” connector;

Figure 7 shows a front view of the pin of Figure 6, to obtain a “spade” connector.

Detailed description of the invention

Figure 1 shows a side view, partially in section, of a preferred but non-limiting

embodiment of a bushing for obtaining the electrical input and/or output of a
30 transformer with oil insulation according to the present invention.

Said bushing comprises an electrically insulating ceramic body 1, -hereinafter also

referred to as first electrically insulating body 1- suitable for being positioned on



Figure 7 shows a front view of the pin of Figure 6, to

obtain a "spade" connector. Detailed description of
w0 b@4iosnoent i on Figure 1 shows a side view, parPCHEP2004/050452

section, of a preferred but non-limting enbodi nent

of a bushing for obtaining the electrical input and/or

output of a 30 transfornmer with oil insulation

according to the present invention. Said bushing

conprises an electrically insulating ceram c body 1,

-hereinafter also referred to as first electrically

i nsul ating body 1- suitable for being positioned on WD

2004/ 090917 PCT/ EP2004/ 050452 5 the outer side of the

wal | P of the transforner whi €h separates its inside

fromthe outside, and another insulating body 2,

i ndi cated hereinafter as third insulating body 2 and
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bet wle nTheth@ "a&f Tious i Ere? ieehecal! Bief ke fssefgrmer. a'afmgrbngee"
annul ar thgaglkeand Se CFFangelpagly 1 4 firstpA)ulapbrisieh @ (Figureg brip)veiss isd
by the emipRsdes bjxaslsrdmidbo@ht oty pardcedaiagat naltisdirguwaisl
itsel f; s?":{rvgé%gnalrca% a afb%%ﬁhé&&ed?% 'fu%@alnhlyar @asgﬁt‘a%brkpr&ged

t he ar ea t gasket 9 conpressed
tightl y d%%r]g %Fc;kedtcitﬁe bu%h'ng '"Staﬁedl nstalled. 15 In ot her

enbothi n’é‘r?fh§r emhetmeitolgh shoph dheiiya SR HidiPedesignipe fuhd can
f ast eni pryrepiased vithadhar suliablepegyina eeidmaistifable ohrackinguiedethtr|te
packi NgcHansd REPB1 ariuticl bl gdsRdt 9 pme kdr Mghg tRGBbIB BlishihdI® the
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and/ or replaced with an
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protecting the first annular gasket 9 from the sunlight.

a

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



Furt hernore, the annul ar groove 10 and the first
protecting edge 11, when the 25 bushing is tightly
wpamkeehand i nstalled on the wall P, are suit abCEEPN4/050452
encl osing and protecting the first annul ar gasket 9
fromthe sunlight. The annul ar groove 10 and t he edge
11 furthernore are shaped in order to limt the
radi al expansion of the first annul ar gasket 9 when it
i s conpressed, avoiding excessive stress, cracking or
pl astici sation of the gasket rubber. The protection 30
agai nst sunlight provided by the groove 10 and the
edge 11 further contribute to_ reducing deterioration
of the material of the first &nnular gasket 9.
Advant ageously the first annul ar gasket 9, w thout
deformation, is substantially WO 2004/ 090917
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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, to prevent oil seeping through the passage



according to the state of the art the radial play
between the circular hole of a rubber washer and the

w@eemanyw®ibody, due to the high ceram c wor ki ngPCT/EP2004/050452
tol erances, is usually not bel ow approximately 10%
of the dianeter of the hole, i.e. + 1.4 25 mmfor a
hole with dianeter 28 nm |In bushings for transforners
of known type, positioning a rubber washer gasket
quite eccentric with respect to the ceram c nmeans that
the part of the gasket protruding farthest is
particularly subject to the above-nenti oned phenonena
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 elimnated. In the
bushi ngtstween ke pind andthrethroggh hele eferperamiclbodyd eqgpreidal gdskedisgh
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and for exa
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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 paralle! 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



20 copper, alum niumor zinc or other netals -
sui tabl e for being positioned on the outside of the
wao e@asdoimer and on which a second hol e i s pr oRCHEP2004/050452
t hrough which the pin 3 is inserted, where said outer
second body 5 defines a slanting surface 6 - for
exanpl e truncated cone-shaped - with respect to the
pin 3; - an annul ar gasket 7 - indicated hereinafter
as second annul ar gasket 7 - suitable 25 for being
inserted on the pin 3 and tightly packed between the
ceram c body 1 and the slanting surface 6 of the
outer second body 5. Mreover, the outer second body 5
defines a second annul ar proté&cting edge 8 (Figure 1
C) which extends in a longitudinal or parallel
direction to the pin 3 in order to protect the second
annul ar argeisrkgaskel/7 patiparpunt @ndsagaihst dftetpinvhend dobjest e shrpertingi s
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excessi wedbomd gaglets. i n t he gasket body and consequent
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on the si
( Fi g%ﬁ- eglth]four gtraugSt)s_ldes 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 uniformly.

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



Advant ageously the third insulating body 2 is nmade of
plastic material, for exanple nylon: the plastic
woreaoe09@h7 can be tightly conpressed by resti ngPCT/EP2004/050452
directly against 20 the wall P of the transforner
wi t hout the need to insert internedi ate rubber or
cardboard gaskets. In the present enbodi nent, a
supporting flange 14 is provided on the third
i nsul ating body 2 suitable for being rested agai nst
said 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 suitabPe for aligning and
positioning the third insulating body on the wall P of
the transforner (Figure 4). Advantageously, knurling,
t hi n ri bddervétheobuskimal | bosses 16 can be provided on the
upper Ccadvirdsgbousiy bl iB€Bwd bnd dide hirdiR@RtinhbodyVil 4 Batwhvedks 8he
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18 and #mexagoriiolead 19 is particul arly advant ageous
for qui gkihaceubdtentd thedeal 1satd @ shaded trhﬁdebmlstien@aridfco@iens

have t ownh\ehegé%e% whn!:hI c,kaﬁ b%h\glsgn I:\leQag%m\%} ells% %hegéj ro@t§goﬁal

- to §ng a S0 al I ed "spade connector” known i n
the st a?p eg pouplfas ¢ art in fact in sone assenbly cases
spad® cBﬁrﬁ’éeé?"é?’ébOE'a‘ﬁﬂ G¥ample dgscrbe@gpovg Gin S fodiied @E’t"?rﬁﬁ n_

t hey nusimelves aesuwide gbnyeindloi gihe dheviptokectiap eampr of dltee present

r ef er eng@stiond ibre deh@a1p EMASHnGBERbrdiRXE IR bR sdAEm@htloh efhphwes: €,
the hexagﬁr@@élecngﬁlg nllgatln§ Bgﬁé/t@sﬁ%*ll%fage% o?rﬂ)lngi outside the
?|5I g?nfﬂ nsf?r[ner and ?ﬁeﬁ on i glalgn %%)e transf rme \All% ﬁls%)lf%{és {Ag mﬁsu%

ange pel it t8°ac el
posi i offi"hite 89t he spade connector 20 in six
pr edef i yatldast 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



angul ar positions. In other enbodinents the seat 18
can be shaped in order to receive and couple wth
whe@d®9®97 whi ch can be not only hexagonal but BCEBP2004/050452
square, octagonal, splined couplings etc. 20 The
present enbodi nent exanpl e descri bed above can be
nodi fied and varied in nunmerous ways while remaining
within the protective scope of the present invention:
nore generally, a bushing according to the present
i nvention conprises: - a first electrically
i nsul ating body 1, suitable for being positioned
outside the transformer and fixed on a wall P of the
transforner 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
i nsul at $aivcat lsad pnelangyiar gasket and Frsaifable foe encirgind an@ pepledting - at
tightl yepagityngidtaheasashs dhrlr @aaiieh thé,sBnlight ivhdnlie: baghng lisar

gas kets instAIOd5d tﬂ@ﬁly E‘éc&&i {hQ ?ecgﬂdrbgélesQJ g G& Fldt Qeéd%w éﬂbbtﬂ&i
body and ol

annul ar %% gk L? above gescnbﬁg trangormer wa@ n’d the f.au % :%)gt in other he
comprii s 0%113"9’1*%‘%&‘@, Pe Bth%s S@Bb}%b@'eiﬁf’ “thﬁ%&he éfy?*teéﬁCW%ﬁ"Y{ ysulating

sur r ounbtsly ¥\xe2 60 0809017 PCT/ EP2004/ 050452 10 sai d at
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descr i berevided mrasiecat withrongvar mhorgsidan th -inbtenecsagaril pnibfigtr sides- or
ot her Sotesrpedtion®Ndng daéindd@edné BigtbbisSidt Aliddahe aldnel, @ssitbing

whi ch t Q‘Q otlén[uﬁ;ttheﬁh %qﬁsﬁllafoﬁlbg&gl 2I \Aﬂﬁ “éls;%t:tl e trg‘g%)fnelr §'allfl3 ?ﬁed
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gask Hictta FeuPlian genea P ?@éﬂ%@@r%‘@“'%@ﬁ“& i$4itatlp fon ©R98%RAe x
si des; ftobrther pramedydrasigne the totatiencd dwanin B yitn eserket to thipethird
provi dedsustidglbo®id. i nsul ation, but can be 10 insul ated

al so wi Alnn&‘:rmgnsq}\@\taﬁg%ﬁsl thnl; klvﬁHfH thSmQalﬁlné Llrwf gl§ of E.Iqm\galence

Squortlfr‘% ralms %und% toog’ggbemcludgdm§ n genera W th
one or nore si BPhor° Reces's F|1y only four sides-

or other positioning and orienting neans suitable for
all owi ng aligning, positioning and orienting the
third insulation body 2 with respect to the
transformer wall P; in



general the pin 3 and the third insulating body 2 can
be provided with respective 15 orienting coupling
wQewe®9m17 ot her suitabl e orienting nmeans, sui tBOI/EP1004/050452
engagi ng together or anyway bl ocking the rotation of
the pin 3 with respect to the third insulating body
2. All nodifications and variations falling within the
nmeani ng and field of equivalence of the clainms are
understood to be included in them WD 2004/090917
PCT/ EP2004/ 050452 11 CLAIMS 1) Bushing suitable for
bei ng used as electrical input and/or output of a
transformer with fluid insulation, said bushing
conprising: - a first electrl%ally i nsul ati ng body
suitable for being positioned outside the 5
transformer and fixed on a wall of the transforner
whi ch selddM@&t es the outside fromthe inside; - at
| east ofesdmiy bdbblgaskehg vsed packiingl sp&taoms vithuabl @

for fi Xfréﬂg’or];r\g%vltf\ hdi cﬁﬁsuﬁiloﬁ%‘éﬁ 'blgsﬂlh+ %mbﬁ%gl ati ng body on
the tr an%‘rsp elggrfgalpa?sulap r;lgﬁ)ody gwt?lhé/ fOE%EI{IQn g%];tloneg {sidelz %\aSt

one annul ar
el ectori Ea“?f?fg‘ﬁrl ¢ iRy °Bé’d‘§a"é’ﬁﬁl‘e Hensiopxs phighweraaieohe BTy ;
- a seafonftoringdee at | east one annul ar gasket; wherein
t he bushitrgst SrdahtiRrFge€i@ApPri ses at | east one protecting

edge thsatpa&mg %HleﬁJ éuxablesfwfrxm ﬂg%mﬁé\éc@.cﬁl Hsﬁﬁﬁ& o8 n the
annul artaqafo rwaﬁl nc1t ﬁt packln e at le s{one annular asl% qﬁe with
TRe"hF"] 90y b a om the

prot ect N one ann gaske

sunl 1%ghthe aﬁéﬁc"'ﬁ%'ésuﬁfj’é’r‘i’f’%’”‘i' g leasf gne; sﬁ‘é"f“éﬁ"ﬂ"\éd and tightly
packed. - 29 seBus ke ageagatmeamilargasket; cl ai m 1, wherein the
first eleeithambHing rirRsiebagrsdigt batyhe pRRBIG ie@@%aﬂexternally

g er aﬁe?euﬁﬁkﬁsf b at 13t BASHRHG g@&@toéngwguutétﬁé ot @Acﬁ&ﬂg g

conpr I S%rotectn?f;etﬁe ?t lsfagttong Ianen(l:.x rr a‘s\flf(ael cxntt&we sunlj egﬁf wheg %%ﬂ%{ﬂmg is
Bush15ng'”%i‘i‘!'&‘b‘1“6m‘i‘&yFtaﬁ‘e?me or nore cl a| s from 1to 3,
wher ei n2)t Buehifg gosdrdingeioedtsin i1calhdrejn heidigl eledtrieg)ly insdigting body
CoNpr i sescompiskd Sderatritinaeegh. hol e and the packing system

conpr i SQS B@shﬂb Ebcé)raﬁ’detg tclglgl 1I di2 %brgln thla q‘@%‘m% ﬁsula@r)g body
Bushi ng acc nmore clains from!l 4,

aherel n CHEPE (otlep BREUIHE. oG, ' Sai

tr anzé’f Of n%.{slarlxg Wﬁcprplng to one or more claims from 1 to 3, wherein the first
electrically insulating body comprises a first through hole and the packing

system comprises a pin inserted in said through hale.
5) Bushing according to one or more claims from 1 to 4, wherein the at least one
second body is sald transformator wall.

25 6) Bushing according to claim 4 or 5, wherein the seat for the annular gasket
comprises an annular groove positioned crosswise to said pin and in which
said first annular gasket can be housed.

7) Bushing according to one or more claims from 1 to 6, wherein said at least one
annular gasket is substantially in the shape of a torus with quadrangular

30 section with convex sides.

8) Bushing according to one or more claims from 1 to 7, wherein said at least one
annular gasket comprises a number of centring protrusions which protrude



25 6) Bushing according to claim4 or 5, wherein the
seat for the annul ar gasket conprises an annul ar

W@ e@aNeopDsi ti oned crosswi se to said pin and i PCTEPN4/050452
said first annul ar gasket can be housed. 7) Bushing
according to one or nore clains from1l to 6, wherein
said at | east one annular gasket is substantially in
the shape of a torus with quadrangular 30 section
wi th convex sides. 8) Bushing according to one or nore
claims from1l to 7, wherein said at |east one annul ar
gasket conprises a nunber of centring protrusions
whi ch protrude WO 2004/ 090917 PCT/ EP2004/ 050452 12
towards the inside of the rintf defined by said annul ar
gasket. 9) Bushing according to one or nore clains
froml to 8 wherein said protecting edge and/or
event ual | pwadsite insidm ofltteringydedined by seidanyiar gagkst.e f or
l'i M ting Buskng adetirdilg to En¢[pam6d: aIBIm® frors AltaB, Aberdi€ st prdteng

annul ar g&iﬁé‘ %/ov\@@muéll\p % obéﬁﬁlnér %Q)O\b%ﬁé :ﬂﬁetb%l fbﬁlq‘d@d‘]ﬂe ra'élal
tightly pg((ﬁ:'?l%i'mf of seg), at %as? one. agnu?a(r:gaglfeg\rheg thF gusglng is mstalm%[led

clainms f

body Ssui t‘é’B‘FY@a?“% be| ng p05| ti oned on the outer si de
of the 10 8nshing reverding tp@hd or mpfeetamisirom Ko & contpggingt at Bagk one
second bogtyong B EhiRRS for bethg pEOMA ofl Gl Qutbrtide UQhe tdrsferier

the pin cap BerehBR&It&Mne sél:%d'b@dy%l)rﬁ'ﬂlgésng surface with
respect tsoC mnw ﬁwou K% o pmcargbel '%?t one protecting
WRSFRIHoeeug Wi Ay

edge, GRE AUt ar gasket is

i nsetd ed SBW’”S pHEagsiwih @Fﬂﬁdﬁq BHRin 99packed between the
first eltectipastak bptegtngedgat i ng body and the slanting
sur f acewsdreid heatsREdAE annbiadipsketlibindehipd BUBPINGHIAGIRIY pabkddg

to claipll, thwﬂ@t %L;tncaﬁﬂ%u@ttng lo&?értd tmn%@ma@erof%%sﬁd

is co resse by and ‘adheres to the pin and to a
supporti surface of the first electrically

i nsul®at i AFuBEgPecogina 4 clqig 1B yipieidheatdeesl onp Giiaa Pas i &
sai d pi n endressad)ly and ede@E & teaupypod td sngyrsing acfecevdh tha fithe
bushi ng i gedriosy akliAgy g sb bgbtokoyide pagketh arddd 329 pin and

Bushi ng ALl di.g Quﬁpgrtlﬁd @lﬁrtg&el\gheq Mthel grushl}M] %r |ﬁ§tenec; Qr% f’iH*ntly

| east one an ular gasket 1s substantially in
shape of B%Grus with circular section. 13) BUShI n%@tr

accotdi ﬁ?@ Beging Axorgipe el €loal msh vl 4t 'tog QTEZa"“f‘"@frqa

conpr i sis ﬁg)sfantlally in the shape of a torus with circular section.

13) Bushing according to one or more claims from 1 to 12, further comprising a
third insulating body, suitable for being positioned inside the transformer on the
transformer wall and defining a second through hole, the third insulating body

25 being made of plastic material.
14) Bushing according to one or more claims from 1 to 13, wherein the third
insulating body comprises positioning and orienting means suitable for allowing
aligning, positioning and orienting the third insulation body with respect to the
transformer wall.

30 15) Bushing according to claim 14, wherein the third insulating body comprises a
flange suitable for being rested against the transformer wall when the bushing is
installed and tightly packed, said flange comprising four straight sides two by two



third insul ating body, suitable for being positioned
inside the transfornmer on the transfornmer wall and
waledoundarg’ a second through hole, the third i nSECHEP29g4/050452
body 25 being nmade of plastic material. 14) Bushing
according to one or nore clainms from1 to 13, wherein
the third insulating body conprises positioning and
orienting neans suitable for allowi ng aligning,
positioning and orienting the third insulation body
with respect to the transforner wall. 30 15) Bushi ng
according to claim 14, wherein the third insulating
body conprises a flange suitable for being rested
agai nst the transformer wall %hen the bushing is
installed and tightly packed, said flange conprising
four straight sides two by two WO 2004/ 090917
PCT/ EP29044r 089 482llel S@table) lias t atigning abrieyting gané [pbsitioniag thie athitde
for ali g#uatgbo@fon@Rtram@mandalposi tioning the third

i nsul at Hd}%ugﬂg)éccgﬁm Q%Iatrrr %r@ﬁe%mnrhr‘ﬂahdbmg &Bs)malBHcgEHs 2193
accor d| n Jegon .

smal | S S s a{, % conlac shrfaae the f{a]?gﬁ w1{h whtcigth{a I%Ianae fon%cts a

con ace’ o
the fi af?@‘éagaws"ﬁ‘}? "ﬂﬁf%‘i‘?rt"ﬂ'e f | ange contacts and 5
rests atyaiBoshing tabrerding dnek @r mee claaisfrom 113 Yo Bughereiga radially
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tor
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thir® i #¥%l ating body in order to bI ock the rotation
of sai d1§)iBpshing bdgordiestp eeitn 17.ovherain gaid dadialig pioinsling eeri cagprisdsO
body. 18hutbiShtieRi@orARead]r £t RYd breordind) sbat, problaes &1 Shidstikd
radial | Msdpaﬁlﬁhtgohiﬂé el o 9&5@%41 §e%§ a nut or a hexagon
head, a”@ﬁ l§sf'nn wta e? r Vld g tlp n lg angd/or otﬁput f a
third iAstH4H AY*H ‘1’% bs a% IIH} Hexagonaﬂ
seat 5 193”5@0%‘1’”1';1@" iggylatiogiee bFSB'l“g Ui ng t he

el ect ri cailleasngeatelegin@hoinsubtiropakmofbody, sultdle oarrbaesitpned
W th o butdidaSkb fdnkBriher hai vl BIESIE trdh@fo@RPHidh SkpaBites the aiitside

| east opg, gL &Gk, isGalelkMridl)Stdliginl RYakie 5&mdsﬁnmeqy.rst through
suitabl g for being positioned "outside said

transf offier on a wall of said transforner which
sepafiat 23t ARUBPEEHe fromthe inside, said
el ect ri eabihynsériag thrcabh sy fice hadaip dix bridtigeratiesf Hori engsai vall prsit
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