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(54) Tap changer

(57)  The present invention relates to providing elec-
trical contact in a tap changer of a transformer. A tap
changer with contacts is provided, which contacts con-
tributes to a compensation of tolerances and wear. The
tap changer comprises a cylinder (1), and a shaft (2),
wherein the shaft is rotatably arranged inside the cylin-
der. The cylinder is provided with a plurality of fixed con-
tacts (3), and the shaft is provided with a pair of contact
fingers (4,5), which pair of contact fingers are arranged

to selectively connect to a selected one of the fixed con-
tacts of the cylinder, upon rotation of the shaft. The tap
changer also comprises a spring (6) that is arranged to
bias both fingers of the pair of contact fingers towards
the selected fixed contact. Preferably, the tap changer
comprises a support (19) for the contact fingers, the sup-
port being arranged to support the contact fingers when
the pair of contact fingers is disconnected from the fixed
contact.

Fig. 1
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Description
Technical Field

[0001] The presentinvention relates generally to a tap
changer of a transformer, and in particular to providing
electrical contact in a tap changer of a transformer.

Background

[0002] Tap changers for selecting tap of a winding in
a transformer exists in different configurations, such as
cylindrical tap changers wherein an insulated cylinder is
provided with fixed tap contacts at different tap levels and
a rotatable shaft provided with corresponding movable
contact parts is arranged inside the cylinder. Rotation of
the shaft is performed to bring the movable contacts into
contact with the a corresponding one of the fixed contacts
of the cylinder.

[0003] Mechanical contacts having a pair of two con-
tact fingers have been used as movable contacts for con-
necting to a fixed contact between the fingers of the pair.
An example of such a previously known mechanical con-
tact is illustrated in figure 3. This contact includes two L-
shaped fingers 44, 45 of a shaft making contact with a
fixed contact 43 of a surrounding cylinder. The fixed con-
tact 43 is connected on the opposite side to the terminals
on the cylinder, whereas the each of the contacts 44, 45
is connected to cables arranged on that shaft, which de-
tails have been omitted in the drawing. Each of the two
fingers 44, 45 are pivotally arranged around a respective
axis 46, 47. To provide a reliable contact between each
finger and the fixed contact 43, each finger contact 44,
45 is biased by means of a respective spring 48, 49 rest-
ing on a fixed wall 50 secured to the shaft.

[0004] A disadvantage with such biased spring con-
tacts where each finger 44, 45 is biased by a spring 48,
49 is that an offset of any of the contacts, such as the
fixed contact 43, results in a different contact pressure
from each of the fingers 44, 45 and uneven forces be-
tween the fingers. This can also lead to different wear of
the contacts 43, 44, 45. Another disadvantage is that
each spring and finger combination can require skill and
labour to be correctly arranged in the limited space be-
tween shaft and cylinder during the manufacturing of the
tap changer.

Summary

[0005] It is an object of the invention to provide a tap
changer for a transformer without the drawbacks of the
prior art and provide a contact having contact fingers,
which contact contributes to a compensation of toleranc-
es and wear. The invention improves cylindrical tap
changers for transformers comprising a cylinder, and a
shaft, which shaft is rotatably arranged inside the cylin-
der, which cylinder is provided with a plurality of fixed
contacts, and which shaftis provided with a pair of contact
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fingers, which pair of contact fingers is arranged to se-
lectively connect to a selected one of the fixed contacts
of the cylinder, upon rotation of the shaft.

[0006] Itis also an object of the invention to provide a
tap changer having mechanical contacts of areliable con-
struction.

[0007] It is also an object of the invention to provide
mechanical contacts that contributes to facilitating the
manufacturing of the tap changer.

[0008] It is also an object of the invention to provide
mechanical contacts that can align itself and balance the
forces in the contact fingers when an offset due to wear
or harsh manoeuvring otherwise would affect the electri-
cal connection.

[0009] Forthese purposes the invention provides a tap
changer for atransformer having atleast one pair of finger
contacts for connection to a fixed contact, which fingers
are biased towards the fixed contact when connected to
the fixed contact. The invention improves cylindrical tap
changers by arranging one spring to bias both fingers of
the pair of contact fingers towards the selected fixed con-
tact.

[0010] Having the finger contacts interconnected by a
common spring provide a reliable and adaptable bias of
each of the fingers towards the fixed contact.

[0011] The spring of such a solution can be relatively
long, without requiring more space, e.g. one common
spring for a pair of fingers can be twice as long as two
springs arranged for a pair of fingers, without requiring
more space. Having a longer length, a lower spring con-
stant can be used, which results in a lower variation of
the contact pressure due to tolerances and wear. Also,
the common spring balances the contact forces so that
the finger contacts can provide the same pressure even
if, for example, the fixed contact is offset towards one of
the fingers. Moreover, having one common spring for two
fingers instead of two separate springs reduces the
number of components and can reduce manufacturing
costs, especially for tap changers having many contacts.
[0012] Preferably, each of the contact fingers is pivot-
ally and fixed to the shaft. The pivot can be used for lev-
erage to control the pressure and having a space eco-
nomic construction. Preferably, the pair of the contact
fingersisfixed to the shaft, so that the pair moves together
with the shaft, and preferably the contact fingers faces
towards the cylinder. Preferably, the spring, the shaft and
the cylinder extends in the same direction, which is the
vertical direction inside the transformer. In this way the
available space can be utilised effectively when the
spring extends along the shaft. Preferably, the spring in-
terconnects the fingers of the contact finger pair and ex-
tends from one of the contact fingers to the other contact
finger.

[0013] The tap changer can also include a support for
the contact fingers, which support is arranged to support
the contact fingers when the pair of contact fingers is
disconnected from the fixed contacts.

[0014] The tap changer of the invention is suitable for
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medium and high voltages, above 1 kV, for example 3
kV or higher voltage; or approximately 6 kV and higher.
[0015] Generally, all terms used in the claims are to
be interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the element, apparatus, compo-
nent, means, step, etc." are to be interpreted openly as
referring to at least one instance of the element, appa-
ratus, component, means, step, etc., unless explicitly
stated otherwise. The steps of any method disclosed
herein do not have to be performed in the exact order
disclosed, unless explicitly stated.

Brief Description of the Drawings
[0016]

Figure 1 illustrates a contact arrangement in a tap
changer in accordance with the invention.

Figure 2 illustrates a tap changer for a transformer
of the cylindrical type suitable for the contact ar-
rangement of the invention.

Figure 3 illustrates a contact arrangement in a tap
changer in accordance with prior art.

Detailed Description

[0017] Figure 1 illustrates a contact arrangement in a
tap changer 4, which tap changer is illustrated in figure
2. The tap changer 4 is a cylindrical tap changer 4, as
illustrated in figure 2, and comprises an outer cylinder 1
surrounding an interior shaft 2. The shaft 2 is rotatably
arranged inside the cylinder 1. The tap changer is adapt-
ed for three phases and has terminal arrangements 10,
20, 30 for each of the three phases arranged at three
heights following the circumference at three levels 10,
20, 30 of the cylinder 1. Each level includes a plurality of
spaced apart tap terminals 11, 21, 31, on the outside of
the cylinder 2, for providing connections to a plurality of
different taps of regulating windings (not illustrated) of
the transformer. Each of the terminals 11, 21, 31 around
the cylinder provides an electrical connection to corre-
sponding fixed contacts (3 in figure 1) inside the cylinder
2. These fixed contacts face inwardly towards the shaft
2 at the centre of the cylinder 1. The shaft 2, in turn, is
provided with contact arrangements facing outward 12,
22, 32 towards the fixed contacts of the cylinder. The
shaft includes three such contact arrangements 12, 22,
32, one for each phase. The contact arrangements 12,
22, 32 comprise mechanical contacts (9 in figure 1) at-
tached to the shaft, and movable upon rotation of the
shaft into contact with the fixed contacts (3) of the cylin-
der, so that a specific winding can be chosen by rotating
the shaft 2 so that each contact arrangement 12, 22, 32
of the shaft is brought into mating contact with a corre-
sponding fixed contact in the cylinder 1 for each phase.
The contact arrangements 12, 22, 32 suitably also in-
cludes vacuum cells (not illustrated) in series with the
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mechanical contacts. Each contactarrangements 12,22,
32 comprises at least two mechanical contacts, for ex-
ample three mechanical contacts.

[0018] The mechanical part (9) of one of the contact
arrangements 12, 22, 33 of the shaft and the fixed contact
3 of the cylinder is illustrated in figure 1. The fixed contact
3 inside the cylinder 1 is electrically connected to a tap
terminal 11 on the outside of the cylinder. The contact
arrangement of a the tap changer for a transformer com-
prises a fixed contact 3 extending from the cylinder and
a mechanical contact 9 comprising contact fingers 4, 5
secured to the shaft (2 in figure 1) for mating the fixed
contact 3 when the shaft is rotated. Each of the fingers
is pivotally fixed to the shaft around a pivot axis 7, 8, each
axis 7, 8 of each pivot extends in the circumferential di-
rection of the shaft. The fingers 4, 5 are interconnected
by a spring 8. The spring 8 is vertically arranged, i.e. in
the direction of the shaft, between the fingers 4, 5. The
spring biases the fingers 4, 5 against the fixed contact 3.
The mechanical contact is also provided with a finger
supportorrest 19 for the fingers 4, 5. The rest 19 provides
a support for the fingers when disconnected from a fixed
contact 3. When the shaft is rotated and the mechanical
contact 9 is opened, i.e. the fingers 4, 5 loses contact
with the fixed contact 3 of the cylinder, the spring 6 forces
the fingers 4, 5 towards each other until each of the fin-
gers meet the rest 19. Each of the fingers 4, 5 are sup-
ported by the rest 19 until they during the rotation meet
the next fixed contact 3 of the next tap 11. Each of the
fingers 4, 5 are electrically connected by means of acable
(not illustrated) on the opposite side of the fixed contact,
which cables are arranged at the shaft. Moreover, each
contact arrangement 12, 22, 32 suitably includes at least
two pair of fingers 4, 5, one of which loses contact with
the fixed contact 3 before the other, and connects to the
next fixed contact 3, the next tap level (11, 21,31), before
the other. Both, or all of these, mechanical contacts 9
with fingers 4, 5 comprises suitably one spring 6 for each
pair of two fingers 4, 5.

Claims

1. Atapchangerfor atransformer comprising a cylinder
(1), and a shaft (2),
the shaft being rotatably arranged inside the cylinder
(1), the cylinder (1) being provided with a plurality of
fixed contacts (3),
the shaft (2) being provided with a pair of contact
fingers (4, 5),
which pair of contact fingers (4, 5) are arranged to
selectively connect to a selected one of the fixed
contacts (3) of the cylinder, upon rotation of the shaft
),
characterised in comprising a spring (6) arranged
to bias both fingers (4, 5) of the pair of contact fingers
(4, 5) towards the selected fixed contact (3).
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A tap changer according to claim 1, wherein each of
the contact fingers (4, 5) is pivotally fixed.

A tap changer according to claim 1 or 2, wherein the
pair of the contact fingers (4, 5) is fixed to the shaft &
(2), and faces towards the cylinder (1).

A tap changer according to any of the preceding
claims, wherein the fixed contact (3) is arranged on
the inside of the cylinder (1) facing inwards. 10

A tap changer according to any of the proceeding
claims, wherein the spring (6), the shaft (2) and cyl-
inder (1) extends longitudinally in a vertical direction.

15
A tap changer according to any of the preceding
claims, wherein the spring (6) interconnects the fin-
gers (4, 5) of the contact finger pair and extends from
one of the contact fingers (4) to the other contact
finger (5). 20

A tap changer according to any of the preceding
claims, comprising a support (19) for the contact fin-
gers (4, 5), the support (19) being arranged to sup-
port the contactfingers (4, 5) when the pair of contact 25
fingers (4, 5) is disconnected from the fixed contacts
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Fig. 3 (Prior Art)
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