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(54) Bushing insulator

(57) A bushing insulator to be applied between an
electrical conductor and a tank of a transformer or
another equivalent body, of the type for low voltages (1
to 3 kV and currents from 100 to 6500 A), comprising a
part (19) to be exposed to the air which is coupled to a
part (29) to be arranged inside the tank; the parts are
crossed axially by a tie (15) which acts as an electrical
conductor, the part to be exposed to the air comprising,
packed on the tie, a hood (22), an annular gasket (23),
an external insulating body (24) and a gasket (28) to be
arranged between the insulating body and the tank of
the transformer at an opening (14) provided therein; the
part (29) to be arranged inside the ta c nk comprising an
internal insulating body (30) which engages between
the external insulating body (24) and a part which is rig-
idly coupled to the tie; the hood and each one of the
external and internal insulating bodies being made of
plastics.
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Description

[0001] The present invention relates to an improved
bushing insulator of the type used for low voltages (1 to
3 kV) and for currents from 100 to 6500 A, to be applied,
for example, to the tank of a transformer.
[0002] It is well-known that the bushing insulators
allow a live electrical conductor to pass through an
obstacle, constituted for example by the tank of a trans-
former, ensuring a seal in terms of electrical voltage
between the free end of the conductor and the point
where the bushing insulator is anchored on the tank,
with values which are sufficiently high with respect to
the operating values.
[0003] The bushing insulators are currently consti-
tuted by a tie which acts as an electrical conductor,
passes axially through an insulating part exposed to the
air and located outside the tank and then engages and
passes through an opening formed in the surface of the
tank with an insulating part arranged inside the tank.
[0004] It is known that the insulating parts are conven-
iently coupled to each other.
[0005] Conventionally, the insulating parts of the bush-
ing insulator, both the one that remains inside the tank
and the one to be arranged externally, are made of
ceramic material, preferably porcelain.
[0006] Porcelain in fact has characteristics adapted for
insulation, because it ensures high rigidity, good
mechanical strength and also good resistance to tem-
perature variations.
[0007] It is in fact very important that electrical insula-
tion never fail regardless of the environmental condi-
tions (dust, carbon residues, polluted atmospheres) and
of the weather (fog, rain, damp, etcetera).
[0008] In this regard, it is important to stress that the
ceramic material is used in a mixture which is designed
appropriately from the point of view of the composition
and of the heat treatment to which it must be subjected.
[0009] The higher the temperatures reached during
the firing treatment, the better the rigidity of the material,
but the lower the resistance to temperature variations,
and viceversa.
[0010] It is also very important to cover the finished
product with a layer of glaze so that its surface is con-
veniently smooth, accordingly facilitating self-washing
of the bushing insulator when it rains.
[0011] Unfortunately, however, the layer must have the
same expansion coefficient as the porcelain, otherwise
in the course of time surface cracks tend to form which
may lead to the breakage of the insulator as they
deepen.
[0012] This preliminary explanation is necessary to
point out the fact that ceramic materials to be used for
electrical insulation are currently rather expensive and
are often not easily available.
[0013] Unfortunately, however, the mechanical and
electrical characteristics of the materials used are of
very low quality and this can seriously compromise the

insulation and duration of the bushing insulator during
use.

[0014] In addition to this, in conventional bushing insu-
lators all the sealing gaskets must be checked periodi-
cally and replaced, since said gaskets, which are in
practice compressed between the mutually packed
components of the bushing insulator, are directly
exposed to the action of the weather.
[0015] Another drawback affecting conventional bush-
ing insulators is linked to the large number of compo-
nents required for their standard configuration; this in
fact entails for the user a certain complexity in the
assembly and disassembly operations.
[0016] After all, the fragility of insulating parts made of
ceramic material also cannot be ignored.
[0017] Said parts in fact require particular care on the
part of the user every time they have to be handled.
[0018] The aim of the present invention is to provide a
bushing insulator which solves the above-mentioned
drawbacks of conventional types.
[0019] A consequent primary object of the present
invention is to provide a bushing insulator of the type for
low voltages, with values between 1 and 3 kV and for
currents between 100 and 6500 A, which can be han-
dled without requiring any particular care and which at
the same time ensures improved insulation characteris-
tics with respect to those ensured by conventional bush-
ing insulators.
[0020] A further important object of the present inven-
tion is to provide a bushing insulator which can be
obtained by assembling a smaller number of compo-
nents than conventional types.
[0021] A further object is to provide a bushing insula-
tor which allows to considerably simplify all the opera-
tions for its assembly and disassembly.
[0022] A further object is to provide a bushing insula-
tor which requires no particular maintenance.
[0023] A further object is to provide a bushing insula-
tor for low voltages which can be obtained at a signifi-
cantly lower cost than conventional models.
[0024] A further object is to provide a bushing insula-
tor whose constructive configuration can be obtained in
practice by resorting to per se known processes.
[0025] A further object of the present invention is to
provide a bushing insulator which ensures greater
impact resistance than conventional types and can thus
be handled without requiring any special care or atten-
tion.
[0026] This aim, these objects and others which will
become apparent hereinafter are achieved by a bushing
insulator to be applied between an electrical conductor
and a tank of a transformer or another equivalent body,
of the type for low voltages (1 to 3 kV and currents from
100 to 6500 A) comprising a part to be exposed to the
air which is coupled to a part to be arranged inside said
body, said parts being crossed axially by a tie which
acts as an electrical conductor, said bushing insulator
being characterized in that said part to be exposed to
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the air comprises, packed on said tie, a hood, an annu-
lar gasket, an external insulating body and a gasket to
be arranged between said insulating body and said tank
of the transformer at a corresponding opening, said part
to be arranged inside the tank comprising an internal
insulating body which engages between said external
insulating body and a part which is rigidly coupled to
said tie, said hood and each one of said external and
internal insulating bodies being made of plastics.

[0027] Further characteristics and advantages of the
present invention will become apparent from the follow-
ing detailed description of a preferred embodiment,
illustrated only by way of non-limitative example in the
accompanying drawings, wherein:

Figure 1 is a front view of an electric transformer on
which improved bushing insulators according to the
invention are fitted;
Figure 2 is a perspective view of an improved bush-
ing insulator according to the invention;
Figure 3 is a partially sectional perspective view of
the bushing insulator of Figure 2.

[0028] With reference to the above figures, an electric
transformer is generally designated by the reference
numeral 10 and has a tank with radiators 11 to which
high-voltage insulators 12 and low-voltage bushing
insulators, generally designated by the reference
numeral 13, are fixed at the upper part.
[0029] Each one of the low-voltage insulators 13 is of
the type for low voltages (1 to 3 kV and currents from
100 to 6500 A) and is fixed to the upper part of the tank
11 at an opening 14 formed thereon.
[0030] Each bushing insulator 13 is predominantly
elongated longitudinally and comprises a metallic tie 15
which is arranged along the main elongation axis 16,
acts as an electrical conductor and has a threaded
lower end 17 and a threaded upper end 18.
[0031] The tie 15, in the working configuration, has an
upper end 18 which remains outside the tank and a
lower end 17 which, after passing through the opening
14, remains inside the tank 11.
[0032] Each bushing insulator 13 is provided with a
part to be exposed to the air, which is generally desig-
nated by the reference numeral 19 and is crossed axi-
ally by the tie 15.
[0033] The part 19 to be exposed to the air comprises
nuts 20 which are packed together and stacked starting
from the upper end 18 of the tie 15, are internally
threaded and lie above a hood 22.
[0034] The hood is substantially umbrella-shaped and
is perforated in its central part, so that it is crossed by
the tie 15.
[0035] The hood 22 is made of plastics, preferably a
mix constituted by 70% of a material known as PBT and
30% glass fiber, and has excellent mechanical charac-
teristics in terms of impact resistance and resistance to
the direct action of weather.

[0036] Clearly, in other equivalent embodiments the
hood 22 can be made of a different material having
equivalent physical and chemical characteristics.

[0037] In a position that lies below the hood 22, the
insulating part 19 to be exposed to the air is provided
with an annular gasket 23 of a per se known type (see
Figure 3) which in this case has a semicircular trans-
verse cross-section, with the flat part arranged inter-
nally at the tie 15.
[0038] In this manner, the annular gasket 23 ensures
the seal in the axial direction and simultaneously in the
radial direction as well.
[0039] In particular, the hood 22 is conveniently cham-
fered at the region in contact with the annular gasket 23.
[0040] Below the annular gasket 23 there is an exter-
nal insulating body 24 which is substantially bell-shaped
and has a central through hole 25 through which the tie
15 passes.
[0041] A tubular extension 26 protrudes monolithically
from the lower part of the external insulating body 24
and is coaxial to the through hole 25; its radial dimen-
sions are smaller than the remaining part of the external
insulating body 24 and are substantially complementary
to the opening 14, so that it can be inserted in the tank
11.
[0042] The external insulating body 24 is made of
plastics, and in this configuration it is obtained with a
mixture constituted by 70% polyamide and 30% glass
fiber.
[0043] In this manner, the external insulating body 24
has excellent characteristics in terms of resistance to
impacts and to the effects of weather.
[0044] Clearly, in other equivalent constructive
embodiments the external insulating body 24 can be
made of materials other than the above-mentioned one,
provided that they have adequate mechanical and
chemical characteristics.
[0045] In particular, the external insulating body 24 is
to be packed against the upper part of the tank 11 at an
annular portion 27 which is delimited externally by the
bell-like shape and internally by the tubular extension
26.
[0046] A flat annular gasket 28 is interposed between
the annular portion 27 and the tank 11, outside the
opening 14, and has a rectangular cross-section; its
outside diameter is conveniently smaller than the annu-
lar portion 27, so that the annular portion becomes a
containment seat which protects it from the direct action
of the weather when, in the operating configuration, it is
packed together with the other components of the part
19 to be exposed to the air of the bushing insulator 13.
[0047] The bushing insulator 13 further comprises a
part to be arranged inside the tank, which is designated
by the reference numeral 29 and is constituted by an
internal insulating body 30 which has, in this case, a
structure which internally has a substantially hollow
hexagonal transverse cross-section so as to allow the
insertion of the tubular extension 26.
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[0048] In an upward region, the internal insulating
body 30 is to be placed in abutment against the inner
face of the tank 11, while the lower end is provided with
a bottom 31 which is monolithic therewith and forms a
plane which is perpendicular to the longitudinal main
axis 16.

[0049] A tubular tang 32 protrudes monolithically from
the bottom 31 toward the inside of the insulating body
30 and wraps around the threaded lower end 17 of the
tie 15.
[0050] The anchoring of the internal insulating body
30 to the tie 15 is particularly stable thanks to the pres-
ence of the thread in the lower end 17 surrounded by
the tang 32.
[0051] As an alternative, the grip of the internal insu-
lating body 30 on the tie 15 can be ensured by providing
an adequate punching on the tie 15.
[0052] The internal insulating body 30, in this particu-
lar embodiment, is made of plastics by overmolding on
the tie 15, so that the body and the tie form in practice a
single part.
[0053] In other cases, the internal insulating body 30
can be provided as a separate part by molding.
[0054] In particular, the internal insulating body 30 is
made, in this case, of a plastic material which is resist-
ant to the oils used inside the tanks 11 of transformers.
[0055] If the internal insulating body 30 is formed by
overmolding on the tie 15, the bushing insulator 13 no
longer needs to resort to a washer, to be fixed to the tie
by brazing, tinning or punching, in order to lock the inter-
nal insulating part 29 at the lower end 17.
[0056] Another extremely significant advantage is
ensured to the bushing insulator 13 by virtue of the
annular portion 27, which protects the flat annular gas-
ket 28 when, being packed between the external insu-
lating body 14 and the tank 11, it is compressed and
tends to widen.
[0057] In this manner, the annular gasket 28, appro-
priately protected by the annular portion 27, is not
affected by the action of the weather and therefore does
not have to be replaced periodically.
[0058] Likewise, the hood 22 protects the annular gas-
ket 23, whose operating life can therefore be much
longer than in conventional bushing insulator models.
[0059] It is very important to stress that the configura-
tion of the bushing insulator 13 described with the
present invention is provided with a reduced number of
components with respect to the conventional ones.
[0060] The plastics used to provide the hood 22, the
external insulating body 24 and internal insulating body
30 ensures optimum characteristics in terms of rigidity
and mechanical impact resistance.
[0061] It is also important to stress that said plastics
ensures a more than satisfactory resistance to thermal
variations and to transformer oils.
[0062] Further to many practical tests, bushing insula-
tors executed according to the present invention in fact
ensure better electrical insulation than conventional

types.

[0063] Another feature to be noted is certainly that all
the insulating parts are made of plastics, with much
smaller size tolerances than equivalent parts that can
be made of ceramic material.
[0064] In this manner, therefore, the assembly and
disassembly operations are much more practical and
faster to complete, since the components can be
packed more easily.
[0065] In practice it has been observed that the
present invention fully achieves the intended aim and all
of the intended objects.
[0066] An important advantage has in fact been
achieved in that a bushing insulator has been provided
which can be handled without requiring particular care
and at the same time ensures better insulating charac-
teristics than conventional bushing insulators.
[0067] A further important advantage consists in that
a bushing insulator has been provided which is obtained
by assembling a reduced number of components with
respect to conventional types.
[0068] A further advantage consists in that a bushing
insulator has been provided which allows to considera-
bly simplify all assembly and disassembly operations.
[0069] A further advantage of the present invention
consists in that a bushing insulator has been provided
which requires no particular maintenance thanks to
sealing gaskets which are practically shielded from the
direct action of the weather.
[0070] The present invention has provided a bushing
insulator for low voltages (1 to 3 kV) which benefits from
the fact that it can be obtained at a significantly lower
cost than conventional models.
[0071] A further advantage consists in that a bushing
insulator has been provided whose constructive config-
uration is obtained in practice by resorting to per se
known processes.
[0072] It is also important to stress that the devised
and described bushing insulator ensures higher impact
resistance than conventional types and can therefore be
handled without requiring any particular care or atten-
tion.
[0073] The present invention is susceptible of numer-
ous modifications and variations, all of which are within
the scope of the same inventive concept.
[0074] In particular, a further embodiment can be
obtained by providing, between the annular portion 27
and said tank 11, outside the opening 14 and as an
alternative to the flat annular gasket 28, a flat rubber-
cork gasket of the incompressible type.
[0075] A still further embodiment is possible if a flat
gasket, for example of the kind made of a material
known as NBR, combined with a rubber-cork gasket, is
interposed between the annular portion 27 and the tank
11.
[0076] All the details may be replaced with other tech-
nically equivalent elements.
[0077] The materials employed, so long as they are
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compatible with the contingent use, as well as the
dimensions, may be any according to requirements.

[0078] The disclosures in Italian Utility Model Applica-
tion No. PD98U000076 from which this application
claims priority are incorporated herein by reference.
[0079] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of
increasing the intelligibility of the claims and accord-
ingly, such reference signs do not have any limiting
effect on the interpretation of each element identified by
way of example by such reference signs.

Claims

1. A bushing insulator to be applied between an elec-
trical conductor and a tank of a transformer or
another equivalent body, of the type for low voltages
(1 to 3 kV and currents from 100 to 6500 A) which
comprises a part to be exposed to the air which is
coupled to a part to be arranged inside said tank,
said parts being crossed axially by a tie which acts
as an electrical conductor, characterized in that
said part to be exposed to the air comprises,
packed on said tie, a hood, an annular gasket, an
external insulating body and a gasket to be
arranged between said insulating body and said
tank of the transformer at a corresponding opening,
said part to be arranged inside the tank comprising
an internal insulating body which engages between
said external insulating body and a part which is rig-
idly coupled to said tie, said hood and each one of
said external and internal insulating bodies being
made of plastics.

2. The bushing insulator according to claim 1, charac-
terized in that said internal insulating body is pro-
vided by overmolding on the tie or as a separate
part by molding.

3. The bushing insulator according to claim 2, charac-
terized in that said internal insulating body has a
tubular structure to be placed in abutment, in an
upward region, against the inner face of the tank
and has a lower end which is provided with a bot-
tom from which a tubular tang protrudes monolithi-
cally inward and surrounds the lower end of the tie.

4. The bushing insulator according to claim 1, charac-
terized in that said internal insulating body has a
hexagonal transverse cross-section.

5. The bushing insulator according to claim 3, charac-
terized in that said lower end of the tie, partially sur-
rounded by said tang, is threaded.

6. The bushing insulator according to claim 3, charac-
terized in that said external insulating body is bell-

shaped and is axially provided with a through hole,
a tubular extension protruding from the lower end of
said external insulating body and having an exter-
nal diameter which is shaped complementarily to
said opening and to the inside diameter of said
internal insulating body.

7. The bushing insulator according to claim 6, charac-
terized in that said external insulating body is to be
packed against said tank with an annular portion
which is externally delimited by the bell-shaped
region and internally delimited by the tubular exten-
sion, said flat gasket being interposed between said
annular portion and said tank.

8. The bushing insulator according to claim 7, charac-
terized in that it comprises a cork-rubber gasket
which is interposed between said annular portion
and said tank.

9. The bushing insulator according to claim 7, charac-
terized in that said annular portion of said external
insulating body completely covers said flat gasket.

10. The bushing insulator according to claim 1, charac-
terized in that said internal insulating body is made
of a plastic that is resistant to the oils of transform-
ers.

11. The bushing insulator according to claim 1, charac-
terized in that said external insulating body and said
internal insulating body are constituted by approxi-
mately 70% polyamide and approximately 30%
glass fiber.

12. The bushing insulator according to claim 1, charac-
terized in that said hood is constituted by approxi-
mately 70% of a material known as PBT and
approximately 30% glass fiber.

7 8

5

10

15

20

25

30

35

40

45

50

55



EP 0 971 378 A1

6



EP 0 971 378 A1

7



EP 0 971 378 A1

8



EP 0 971 378 A1

9


	bibliography
	description
	claims
	drawings
	search report

