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@ Tap changer.

@ A tap changer used with a transformer includes a main
winding 51, at least two tap windings 54, 58 for the rough
adjustment of voltage electrically connected in series to the
main winding and each other, and one tap winding 62 having
a predetermined number of taps for the fine adjustment of
voltage. The tap changer comprises first and second change-
over switches 70, 71 each having stationary contacts 11-13,
15-17 and one current collecting contact 14, 18. The station-
ary contacts of each change-over switch device are electrical-
ly connected to the connecting portions between the respec-
tive windings and to the end of the rough adjustment tap
winding 58 which is not electrically connected to any
winding, the current collecting contact 14 of the first
change-over switch 70 is electrically connected to an end of
the fine adjustment tap winding 62, and the current collect-
ing contact 18 of the second change-over switch 71 is
electrically connected to a stationary contact installed in the
tap-selector 65 for the auxiliary tap.
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Qa4 P Youro TAP CHANGER 0168176
BACKGROUND OF THE INVENTION

The present invention relates to a tap changer
used in a transformer for changing a voltage by stages by a
predetermined number of taps.

In a conventional tap changer such as the one
disclosed in Japanese Laid-Open Patent Publication No.
56-107542 (West German Patent Application No. P 29 36 519.3
filed on September 10, 1979), a terminal or a neutral point
of a transformer is electrically connected to one end of a
main winding. The other end of the main winding is
electrically connected to one end of a first tap winding for
the rough adjustment of wvoltage and to a stationary contact
of a first change-over switch. The first change-over switch
has another stationary contact connectéd to the other end of
the first tap winding, and a current collecting contact
which is électrically connected to one end of a secondrtap
winding for the rough adjustment of voltage and to a
stationary contact of a second change-over switch.- The
second change-over switch has another stationary contact
connected to the other end of the,sécond tap winding, and a
current collecting contact connected to a tép winding device
for the fine adjustment of voltage. The.fine adjustment tap
winding_device comprises a fine adjﬁstment tap winding with
a predetermined number of taps and an auxiliary tap for

changing voltage. An auxiliary change-over switch has one

25 stationary contact connected to the other end of the first
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tap winding, the otﬁer stationary contact connected to the
other end of the second tap winding, and a current
collecting contact connected to the fine adjustment tap
winding device. Each of the first, second, and auxiliary
change~over switches has a movable switching member for
electrically connecting the current collecting contact to
either of the stationary contacts. The stationary and
current collecting contacts of each change-over switch are
disposed between the movable switching members thereof. An
output terminal is connected through a diverter switch to
either of two movable conductors which can be electrically
connected to the fine adjustment tap winding device.

In a transformer having such a tap changer, the
voltage between the neutral point and the output terminal is
changed by stages: by the switching operations of the first,
second, and auxiiiary change-over switches and the switching
operations of the taps of the fine adjustment tap winding
device.

However, the above tap changer has the following
disadvantages.

(1) It 1is necessary - to dispose change-over
switches the number of which is the same as the number of
rough adjustment tap windings, and auxiliary. change—o?er
swit¢hes the number of which is less by one than the number
of rough adjustment tap windings. When the number of rough
adjustment tap windings increases, the number of change-over
switches and auxiliary change-over switches correspondingly

increase.
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(2) Since it 1is necessary to install the
change~-over switches and the auxiliary change-over switch in
each phase as stated in (1), it is necessary to install them
three times in the case of three phases.

(3) Since the contacts of each change-over switch

. are disposed between: the--movable switching members thereof,

lo

s

a powder is formed within the transformer by the wearing of
the contacting portions between the contacts and their
movable switching members, which is not desirable from the

standpoint of the withstand voltage of the apparatus.
SUMMARY OF THE INVENTION

To overcome the above disadvantages, an object of
the present invention is to provide a tap changer in which
the number of rough aﬁjustment tap windings is increased by
only increasing tpe number of stationary contacts of a
change-over switch and an auxiliary change-over switch, and
in which the wearing of the contacts is preferably reduced,
thereby obtaining a compact and reliable tap changer.

With the above object in view, the present
invention resides in a tap changer used with a transformer
including a main winding, at least two tap windings for the.
rough adjustment.of voltage electrically connected in series
to the main winding and each other, and one tap winding
having a predetermined number of taps for the fine
adjustment of voltage, said tap changer comprising first and
second change-over switch devices each having stationary

contacts and one current collecting contact, said stationary
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contacts of each change-over switch device being
electrically connected to the connecting portions between
the respective windings and to the end of the other rough
adjustment tap winding which is not electrically connected
to any winding, said current collecting contact of said
first change-over switch being electrically connected to an
end of fine adjustment tap winding, said current collecting
contact of second change-over switch being electrically
connected to a stétionary contact installed in the

tap-selector for auxiliary tap.

' BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described with
reference to the preferred embodiments thereof 'in
conjunction with the accompanying drawings in which:

Fig. 1 1is a view schematically showing the
electrical arrangement of one embodiment of a tap changer
used in a transformer according to the present invention;

Fig. 2 is a view showing an arrangement of
contacts of change-over switches of the tap changer in .Fig.
1;

Fig. 3 1is a cross-sectional view of each of the.
change-over switches taken along Line III-III in Fig. 2;

Fig. 4 1is a wview schematically showing an-

electrical arrangement of another embodiment of a tap

-changer used in a transformer according to the present

invention;
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Fig. 5 1is a view showing an arrangement of
contacts of change-over switéhes of the tap changer in Fig.
4;

Fig. 6 is a plan view showing current collecting

5 contacts and movable rotary conductors in Fig. 1 in the case
of three phases;

Fig. 7 1is a view showing an arrangement of
contacts of change-over switches in a further embodiment of
the presént invention;

10 "Fig. 8 is a cross-sectional view taken along Line
VIII-VIII of Fig. 7; and

Fig. 9 is a table showing the relation between

taps through which the electric current flows and the

change-over switches in the tap changer in Fig. 1.
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In Fig. 1, a transformer with which a tap changer
of the present invention can be used comprises a main
winding 51 electrically connected at one end thereof to a
terminal or a neutral point 50 of the transformef, and first

2 and second tap windings 54 and 58, respectively, which are
electrically connected 1in series to each other without
change-over switches and which are used to roughly adjiist
the voltage of the transformer. The connecting portion
between the main winding 51 and the first tap winding 54 is

25 electrically connected to a stationary contact 1ll of a first

change-over switch 70 and a stationary contact 15 6f a

second or auxiliary change-over switch 71. The connecting
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portion between the first tap winding 54 and the second tap
winding 58 is electrically connected to a stationary contact
12 of the first change-over switch 70 and a stationary
contact 16 of the auxiliary change-over switch 71. The end
of the second tap winding 58, which is not electrically
connected to the first tap winding 54, is electrically
connected to a stationary <contact 13 of the first
change-over switch 70 and a stationary contact 17 of the
auxiliary change~over switch 71. A tap changer used in the
transformef comprises the first and second change-over
switches 70 and 71, respectively.

A current collecting contact 14 of the first
change-over switch 70 can be electrically connected to one
of the stationary contacts 11 to 13 thereof by a movable
rotary conductor A, and is electrically connected to one end
6l of a tap winding 62 comprising a predetermined number of
taps 101 to 109 for the fine adjustment of voltage. A
current collecting contact 18 of the auxiliary change-over
switch 7i can be electrically connected to one of the
stationary contacts 15 to 17 thereof by a movable rotary
conductor B, and is electrically connected to an auxiliary
tap K which can be electrically connected to a diverter
switch 65 by .a movable conductor of tap selector 64b. The
fine adjustment tap winding 62 and the auxiliary tap K
constitute a tap winding device for the fine adjustment of"
voltage of the present invention. The diverter switch 65 has
a movable -switching member for electrically connecting an-
output terminal 66 to either of the movable conductors of

tap selector 64a and 64b. Each of the movable conductors of
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tap selector 64a and 64b can electrically come in contact
with one of the taps of the fine adjustmenf tap winding 62.

Fig. 2 shows an arrangement in which the contacts
of the first change-over switch 70 and the auxiliary
change-over switch 71 disposed on an inner circumferential
wall are seen from the  inside thereof. Each of the movable
rotary conductors A and B can rotate from one stationary
contact to another stationary contact in order to
electrically connect each of the current collecting contacts
14 and 18 to one of the stationary contacts. Fig. 3 shows in
cross section the structure of the contacts of each of the
change-over switches 70 and 71.

In the tap changer constructed as above, the
operation for reducing the voltage between the neutral point
50 and the output terminal 66 will now be described. As
shown in Fig. 1, the movable conductor of tap selector 64b
is electrically connected to the auxiliary tap K, and the
output terminal 66 is electrically connected to the movable
conductor of tap selector 64b by the switching member of the
diverter switch 65. The movable conductor of tap selector
64a electrically contacts a tap 10l. This state corresponds
to position No. 10 in Fig. 9, and the transformer is
operated at the position of the auxiliary tap K. Then, while

the movable conductor of tap selector 64a is moved from the

2tap 101 to a tap 109, the rotary conductor A of the

change-over switch 70 1is separated from the stationary
contact 13 and electrically connected to the stationary
contact 12. After the rotary conductor A has been

electrically connected to the stationary contact 12, the
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switching member of the diverter switch 65 is switched to
electrically connect the output terminal 66 to the movable
conductor of tap selector 64a, operating the transformer at
the position of the tap 109 in the fine adjustment tap
winding 62. This state corresponds to position No. 11 in_
Fig. 9. |

Next, while the movable conductor of tap selector
64b is moved from the auxiliary tap K to a tap 108, the
rotary conductor B of the auxiliary change-over switch 71 is
separated from the stationary contact 17 thereof and is
electrically connected to the stationary contact 16. After

the rotary conductor B has been electrically connected to

‘the stationary contact 16, the switching member of the

diverter switch 65 is switched to electrically connect the
output terminal 66 to the movable conductor of tap selector
64b, operating the transformer at the position of the tap
108 in the fine adjustment tap winding 62. This state
corresponds to position No. 12 in Fig. 9. It will be
understood that the increase in voltage is performed by an
operation opposite to the above operation. The increase and
decrease in voltage by the first tap winding 54- are
respectively performed by an operation similar to the above
operation.

Fig. 9 shows the relation between the taps of the

25 tap selector, the change-over switch 70, and the auxiliary

change-over switch 71 in Fig. 1 through which the electric
current passes, further clarifying the successive operations

mentioned above.
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Figs. 4 and 5 show another embodiment of a tap
changer of the present invention used in a transformer in
which one further tap winding for the rough adjustment of
voltage is added to the transformer in Fig. 1. A third rough

& adjustment tap winding 68 is connected in series to a second
tap winding 58, and .the _end of the third tap winding 68,
which is not connected to the second tap winding 58; is
electrically ‘connected to a stationary contact 19 of a first
change-over switch 70' and a stationary contact 10 of an

Jo auxiliary change-over switch 71'. The structure of the
transformer having the tap changer in Figs. 4 and 5 is
otherwise similar to the structure in Figs. 1 and 2. It will
be understood that according to the second embodiment in
Figs. 4 and 5, an effect similar to the effect in Figs. 1

i$ and 2 is obtained. -

Fig. 6 shows a tap‘ changer for three phases
comprising three change-over switches each of which is
similar to each change-over switch in Fig. 1. Each of three
circumferentially divided members on a circumferential wall

29 defines a current collecting contact 14 or 18 of each of the
three change-over switches 70 or 71, respectively.
Stationary contacts of each change-over switch 70 or 71 are
disposed on the same circumference as the circumference of .
each current collecting contact 14 or 18. Similar to the

28 structure in Fig. 2, each current collecting contact 14 or
18 can be electrically connected to each stationary contact
by a movable rotary conductor A or B, respectively. It will
be understood that the effect of the present invention can

obtained in the tap changer for three phases stated above.
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Furthermore, in comparison with the conventional tap changer
in which stationary and current collecting contacts are
disposed between movable conductors and in which it is
difficult to electrically insulate three change-over
switches from each other, the current collecting contacts 14
and 18 as well as the stationary contacts can be disposed on .
an inner circumferential wall, and it is therefore easy to
electrically insulate the three change-over switches from
each other. .

As can be clearly seen from Figs. 1 and 4, the
electric potentials of the stationary contacts of the first
change~over switch are respectively the same as the electric
potentials of the stationary contacts of the auxiiiary
change-over switch. Therefore, as seen from Figs. 7 and 8,
the stationary contacts 11, 12, and 13 of the first
change-over switch 70 can be integrally formed with the
stationary contacts 15, 16, and 17, respectively of the
auxiliary change-over switch 71.

As mentioned above, according to the present
invention, the following effects can be obtained by changing
the structure of connections between a main .windingq at
least two rough adjustment tap windings, and €£first and
second change-over switches, and the structure of contacts
between the change-over switches.

(1) The number of rough adjustment tap windings
can be increased by increasing only the number of stationary
contacts of first and second change-over switches without

increasing the number of change-over switches.
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(2) A tap .changer for three phases can be
obtained without increasing the number of first and second
change-over switches by a structure in which one current
collecting contact of each change-over switch can be
electrically connected to stationary contacts thereof by a
mova@lg rotary conductor. |

(3) By the structure mentioned in (2), there is
less wear between contacts, the electrical insulation
between them is reliable, and the driving torque required
for each movable rotary conductor is small. |

(4) Therefore, a compact and reliable tap changer

can be obtained.
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CLAIMS:

1. A tap changer used with a transformer including a
main winding (51), at least two tap windings (54, 58)
for the rough adjustment of voltage, ohe tap winding
(62) having a predetermined number of taps for the fine
adjustment of voltage, and first and second chanqé—over
switch devices (70, 71) each having stationary contacts
(11-13, 15-17) and one current collecting contact,

(14, 18), characterised in that the rough-adjustment
windings (54, 58) are electrically connected in series
to said wmain winding and each other, said stationary

- contacts of each change-over switch device are
electrically connected to the connecting portions
between the respective windings and to the end of the
other rough adjustment tap winding (58) which is not
electrically connected to any winding. saiq current
collecting contact (14) of said first change-over switch
(70) is electrically connected to an end of the fine
adjustment tap winding (62), and said current coliécting
contact (18) of the second change-over switch (71) is
electrically connected ﬁo a stationary contact installed-

in the tap-selector (65) for the auxiliary tap.
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2. A tap changer as claimed in claim 1, characterised
in that said stationary contacts (11-13, 15-17) and
current collecting contacts (14-18) of said first and
second change-over switch devices are disposed on the
same inner circumferential wall, and can be electrically

connected to each other by .a movable rotary conductor

(A, B).

3. A tap changer as claimed in claim 1 or 2,
characterised in that said stationary contacts of the
first and second change-over switch devices are

integrally formed with each other.

4., A tap changer as claimed in claim 1, 2, or 3
characterised in that each change-over switch device
coﬁprises three change-over switches for three phases,
each change-over switch having said stationary contacts

and said one current collecting contact.

5. A tap changer as claimed in claim 4, characterised
in that said stationary and current collecting contacts
for each phase are respectively disposed on the same

circumference of three circumferentially divided walls.
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