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Description
Field of invention

[0001] The presentinvention relates to a pre-selector
actuating device for a pre-selector in a tap changer of a
transformer, which device includes a drive input means
arranged to make an input movement stroke of a prede-
termined length, a pre-selector arm arranged to make a
pre-selector stroke from a first contact to a second con-
tact and a movement transmission mechanism connect-
ed to the drive input means and to the pre-selector arm.
[0002] The invention also relates to a tap changer and
to a transformer.

Background of invention

[0003] A tap changer is commonly used in connection
with a transformer in order to vary the transformation rate
thereof. In a transformer with a tap changer one of the
windings in the transformer has a fixed amount of turns
connected to the circuit. The other winding has one fixed
connection point, whereas the other connection pointcan
be selected among a number of points to attain a required
voltage. The selectable points may be located after each
other along a portion of the winding corresponding to
70% to 100% of its full extension.

[0004] Upon a change in the load connected to the
transformer or due to other influences it might be required
to change the connection point. The need of changing
the tap point is often triggered automatically in response
to sensed parameters. Tap changing includes a plurality
of manoeuvres including the opening and closing of
switches e.g. via a spring loaded energy accumulator
and moving a selector arm to a new connection point.
These manoeuvres have to be performed in a certain
sequence and in a certain time relation.

[0005] Atapchanging manoeuvreincludes the change
of connection from one connection point to an adjacent
connection point. This is performed by a pre-selector arm
establishing the contact with the respective contact point.
lllustrative examples of the actuation of the pre-selector
arm are disclosed in DE 26202011, EP 2256769 and US
2009/0211890.

[0006] In the device of DE26202011 there is provided
auxiliary contacts at higher voltage levels in order to re-
duce arc development when the pre-selector arm opens
from the first contact point. In EP 2256769 a pair of
springs act on the pre-selector arm to obtain a quick con-
tact separation in order to quickly extinguish occurring
arc.

Summary of invention

[0007] The actuation of the pre-selector arm according
to the above mentioned prior art is accomplished with a
generally constant speed and force of the selector arm.
The actuating movement which includes breaking from
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the starting contact point, travelling and contacting the
other contact point, however is far from optimal since
there are different demands on its velocity/force at differ-
ent phases of the movement.

[0008] US 3155 782 discloses a pre-selector actuating
device having the features specified in the preamble of
claim 1 in the present application.

[0009] The object of the present invention is to attain
a pre-selector actuating device that optimizes the move-
ment pattern of the pre-selector arm.

[0010] This object is achieved in that a pre-selector
actuating device of the kind mentioned in the preamble
of claim 1 includes the features specified in the charac-
terizing portion of claim 1..

[0011] Thereby an adaption of the movement pattern
to the different demands at various phases of the move-
ment is achieved. At the beginning of the movement it is
required to have a relatively strong force in order to over-
come the high static friction between the contacts. After
contact separation it is desirable to have a relative high
velocity of the movement in order to decrease capacitive
breaking time. The higher velocity during the intermedi-
ate period meets this demand. The lower velocity during
the end period means that entering the fixed contact will
be made at low velocity, which reduces the risk of bounc-
ing. The predetermined movement pattern will also con-
tribute to attain a tuned timing when entering the fixed
contact.

[0012] Arotating pre-selector armis the most common
type of pre-selector. The device therefore can be widely
used without other changes in the design. Providing a
transmission resulting in the specified movement pattern
is also more simple than at other types of movement such
as linear.

[0013] Through the arms the specific movement pat-
tern can be achieved with relatively simple mechanical
measures relating to the cooperation of these arms.
[0014] Providing two such abutment units cooperating
with the cam surface means facilitates to obtain the dif-
ferent velocities. Preferably the outer abutment unit is
located at a radius that is in the range of 2 - 3 times the
radius of the location of the inner abutment unit.

[0015] According to a preferred embodiment, the initial
period represents 5 - 20 % of the pre-selector stroke and
the end period represents 5 - 20 % of the pre-selector
stroke.

[0016] The duration of the initial period and the end
period, respectively within these ranges correspond to
what normally is optimal to meet the demands at the var-
ious phases of the movement. In many cases the optimal
duration of each of the initial and end period is about 10
%, i.e. in the range of 8 - 12 %.

[0017] According to a further preferred embodiment,
the mean velocity of the pre-selector arm during the in-
termediate period is at least twice as high as the mean
velocity of the pre-selector arm during each of the initial
period and the end period.

[0018] To benefit from the advantages of the present
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invention itis normally desirable to have a high difference
of the velocity of the different periods. However, the high-
er the difference is, the more complicated the transmis-
sion mechanism has to be. The lower limit for the velocity
difference according to this embodiment is sufficient to
attain the advantages to a substantial extent. Preferably,
the velocity difference is still larger, such that the velocity
during the intermediate period is at least three times that
of the velocity during the initial an end periods. The ve-
locity during the initial period and the end period does
not necessarily the same. In contrary it is preferred that
the velocity during the initial period is in the range of 30
- 60 % of that during the end period.

[0019] According to a further preferred embodiment,
each abutment means is a roller.

[0020] Thereby rolling contact with the cam surface
means is obtained, which reduces wear and friction loss-
es. The rolling contact also results in higher accuracy
and reliability.

[0021] According to a further preferred embodiment,
the cam surface means is arranged to be in contact with
the radially inner abutment unit during the initial period
and to be in contact with the radially outer abutment unit
during the intermediate period and the end period.
[0022] Since the lever distance to the radially inner
abutment is relatively short the transmitted force will be
relatively high and the velocity relatively low. Thereby the
high force to overcome the static friction between the pre-
selector arm and the contact from which itis to be braked
is achieved in a simple way.

[0023] According to a further preferred embodiment,
the cam surface means includes a first cam portion
means arranged to cooperate with the first abutment unit
and a second cam portion means arranged to cooperate
with the second abutment unit.

[0024] Thereby a simple and appropriate adaption of
the cam surface means to the provision of two abutment
units is achieved.

[0025] According to a further preferred embodiment,
the first cam portion means is located at a larger radial
distance from a pivot axis of the linkage arm than the
second cam portion means.

[0026] This relative location of the cam portions further
adapts the cam surface means to a constructionally sim-
ple cooperation with the two abutment units and results
in a smooth transmission.

[0027] According to a further preferred embodiment,
the first cam portion means includes at least one cam
section having the shape of a concave arc, and the radial
extension of the second cam portion means is at least
twice as large than the radial extension of said at least
one cam section.

[0028] These features in a simple manner make the
cam surface means still further suitable for a smooth co-
operation with the abutment units of the drive arm.
[0029] According to a further preferred embodiment,
the drive input means is arranged to be able to rotate in
either direction for rotating the pre-selector arm in either
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direction.

[0030] Tap changing from one contact point to an ad-
jacent contact may occur to either of the two adjacent
contact points which are located at opposite sides. This
requires that the pre-selector arm can be moved in either
direction. By this embodiment this is made possible
through one and the same transmission means without
requiring any further constructional components.

[0031] According to a further preferred embodiment,
the second cam portion has a U-shape, the cam surface
means is symmetrical in relation to a line intersecting the
middle of the U-shaped second cam portion means per-
pendicular to a bottom thereof, and the first cam portion
means includes two cam sections located at each side
of the U-shaped second cam portion means, which cam
sections have identical shape except from being mirrored
in relation to each other.

[0032] This embodiment is particularly suitable for al-
lowing the pre-selector arm to move in either direction.
The symmetry of the cam surface means assures an
identical movement pattern in either direction. The U-
shaped second cam portion thereby is active in either
direction, whereas each of the two cam sections is active
only in one direction.

[0033] The object of the present invention is further
met in that a tap changer includes a pre-selector actuat-
ing device according to the presentinvention, in particular
to any of the preferred embodiments thereof. The object
of the present invention is also met in that a transformer
includes a tap changer according to the present inven-
tion.

[0034] The invented tap changer and transformer gain
from the advantages of the invented pre-selector arm
actuating device and the preferred embodiments thereof,
which advantages have been described above.

[0035] The above described preferred embodiments
of the invention are specified in the dependent claims. It
is to be understood that further preferred embodiments
of course can be constituted by any possible combination
of the preferred embodiments above and by any possible
combination of these and features mentioned in the de-
scription of examples below.

[0036] The invention will be further explained through
the following detailed description of examples thereof
and with reference to the accompanying drawings.

Short description of the drawings
[0037]

Fig. 1 a -1 ¢ schematically illustrates a tap changer
for which the device of the present invention is suit-
able.

Fig. 2is aview in perspective of the movement trans-
mission mechanism according to the present inven-
tion.

Fig. 3 is a plan view of a part of the movement trans-
mission mechanism shown in fig. 2 and illustrates
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the mechanism at a starting position.

Figures 4-8 are views corresponding to that of fig. 3
illustrating the mechanism at different consecutive
stages of the movement transmission.

Fig. 9 in a plan view corresponding to that of fig. 3
illustrates the mechanism at the end position.

Fig. 10 is a graph illustrating the movement pattern
of the pre-selector arm according to the invention.

Description of examples

[0038] Fig1a-1cschematicallyillustrates atap chang-
er. Fig. 1 a is a single-phase diagram of a tap changer
100 of akind for which the device according to the present
invention is intended. The tap changer 100 is connected
to a regulating winding of a transformer and has a set of
different taps 102, in this case the number of taps is 16,
but the number might be some other, for example any
number from 5 to 35.. The tap changer of fig. 1 a is of
diverter switch type, and comprises a diverter switch 120
and a tap selector 110.

[0039] The tap selector 110 of Fig.1 operates with pre-
selection and fine selection, and thus comprises a pre-
selector arm 51 and a fine selector shaft including the
two arms 101 & 102. Both the pre-selector arm 51 and
the fine selector shaft operate by a respective rotational
movement, moving the pre-selector arm 51 as illustrated
in fig 1b and fine-selector arms 101 and 102 as in fig 1
a & 1 c. Movement of fine selector arms 101 and 102
occurs when V or H in diverter switch 120 is disconnect-
ed, as illustrated in fig 1 a. The pre-selector arm 51 is
moved between contact 22 to contact 21 during the pe-
riod where fine selector arm 102 is moved from contact
14 to contact 16.

[0040] Thefine selectorarms 101 and 102 can respec-
tive be brought into contact with either of 8 different fixed
contacts and in combination with pre-selector arm 51,
totally 16 taps are available for this coarse/fine switching
configuration.

[0041] The diverter switch 120 in a known manner has
a set of breakers, e.g. vacuum breakers. When it is re-
quired to change from one tap to another, these breakers
are opened and closed in a certain sequence. This allows
the selector arms 51, 101 to respectively move from one
fixed contact to an adjacent fixed contact.

[0042] Fig.2ina perspective view shows the actuating
device for the pre-selector arm. Its two main components
are the drive arm 10 and the linkage arm 20. The drive
arm 10 is connected to a Geneva wheel, represented in
the figure by its axis 11 and constitutes the drive input
11 of the device. The drive arm 10 is fixedly attached to
the Geneva wheel, e.g. by means of rivets. The Geneva
wheel forms a part of a gearbox arranged to provide
movements for the switch diverter and the tap selector
in a predetermined timing sequence for tap changing.
The gearbox receive drive input from a motor upon tap
changing command. The construction of the gearbox
may be of any conventional type and is supposed to be
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superfluous to explain for the purpose of the present in-
vention.

[0043] The linkage arm 20 is via levers 30 and 40 in
driving connection with a shaft, represented in the figure
by its axis 50. The shaft 50 is drivingly connected to the
rotatable pre-selector arm 51.

[0044] When the pre-selectorarm 51 is to be actuated,
the Geneva wheel 11 rotates a certain angle providing
an input movement stroke, which normally is a little less
than 70° and at constant rotational velocity. The drive
arm 10 thereby rotates uniformly with the Geneva wheel.
The linkage arm 20 is pivotable around a pivot axis 21.
The drive arm 10 cooperates with the linkage arm 20 to
transmit rotational movement to the latter. The coopera-
tion between these two elements is such that the moving
pattern of the linkage arm 20 deviates from that of the
drive arm 10 in a predetermined way. This is achieved
by a specific construction of those parts of the drive arm
10 and the linkage arm 20 that come in contact with each
other and will be explained more in detail further below
with reference to figures 3 to 9.

[0045] The lever 30 is rotatably connected to the link-
age arm around an axis 31 and is rotatably connected to
the lever 40 around an axis 41. Thereby rotational move-
ment of the linkage arm 20 results in a corresponding
rotational movement of the lever 40. The lever 40 is driv-
ingly secured to the shaft 50 such that the pre-selector
arm 51 will rotate in uniform with the lever 40.

[0046] Referring now to figures 3 to 9 the movement
transmission between the drive arm 10 and the linkage
arm 20 will be explained more in detail.

[0047] Fig. 3 shows the drive arm 10 and the linkage
arm 20 at a position before movement starts. The drive
arm 10 has abutment means 12. 13 consisting of a radi-
ally inner abutment unit 12 and a radially outer abutment
unit 13. Each of the abutment units 12, 13 is a roller.
[0048] The linkage lever 20 is fork-shaped with two
legs 22a, 22b on which the cam surface means 23a, 23b,
24a, 24b is provided. The cam surface means 23a, 23b,
24a, 24b consists of a radially outer cam portion means
23a, 23b and a radially inner cam portion 24a, 24b.
[0049] The first cam portion means 23a, 23b consists
of a first cam section 23a and a second cam section 23b
located at the outer end of the respective leg 22a, 22b.
The two cam sections 23a, 23b have the same shape
except from being mirrored in relation to each other. The
shape of each of the cam sections 23a, 23b includes a
concave arc around the middle of the respective cam
section. The arc might be a circular arc but can alterna-
tively have a varying radius.

[0050] The second cam portion 24a, 24b is generally
U-shaped and consists of two identical branches 24a,
24b that meet each other at the middle of the bottom part
of the U-configuration. At the bottom of the U-configura-
tion the second cam portion 24a, 24b has an arc-shape
241 a, 241 b that in the shown figure is circular but can
alternatively have another arc-shape. From the bottom
part of the U-configuration the second cam portion 24a,
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24 has a continuation 242a, 242b on each side as a
straight line, which lines can be parallel or somewhat
diverging outwardly. At the outer end of the continuations
the cam surface has arespective convex part 243a, 243b.
[0051] A straight line L through the middle of the U-
configuration perpendicular to the bottom symmetrically
divides the cam means 23a, 23b, 24a, 24b.

[0052] From the starting position illustrated in fig. 3 the
drive arm 10 is arranged to rotate clockwise a certain
angle, whereby the linkage arm 20 will rotate in the coun-
ter-clockwise direction. First the drive arm 10 moves with-
out touching the linkage arm 20.

[0053] After a short while the position shown in Fig. 4
is reached. Now the inner roller 12 starts to contact the
cam portion 23a. The linkage level thereby will start to
rotate, whereby the roller 12 rolls on the cam section 23a.
Since the radius to the roller 12 is relatively short the
driving force will be strong and the velocity of the linkage
armrelatively low. The cooperation between roller 12 and
cam section 23a represent an initial period of the move-
ment transmission. The strong force transmitted during
this period facilitates to overcome the static friction when
separating the pre-selector contacts.

[0054] After a further rotation of the drive arm 10 the
outer roller 13 thereof will come into contact with the inner
cam portion at the part 24a thereof adjacent the bottom
of the U-configuration. Driving thereby will be accom-
plished by the cooperation of these elements. At this mo-
ment the pre-selector arm has left the fixed contact point.
Since the radius to the roller 13 is much larger than that
to the roller 12, the gear ratio changes and the linkage
arm 20 will rotate at much higher velocity. This contrib-
utes to a quick increase of the distance between the mov-
ing and fixed contacts, i.e. the capacitive braking is quick.
This represents an intermediate period of the movement
transmission.

[0055] Fig. 5 illustrates the position of the components
at the beginning of this intermediate period. Due to the
higher velocity of the linkage arm 20 during this period,
the inner roller 12 leaves the contact with the cam section
23a. In this figure this has just occurred.

[0056] Fig. 6 illustrates the position of the components
at a later stage during the intermediate period. The con-
tact point between the roller 13 and the cam portion part
24a has moved slightly from the middle of the bottom of
the U-configuration resulting in a corresponding reduc-
tion of the velocity of the linkage arm 20. The velocity
however is still high in relation to that of the initial period.
[0057] Fig. 7 illustrates the next step. After further ro-
tation of the drive arm 10 the contact point between the
outerroller 13 and the cam portion part 24a travels further
outwards along the continuation 242a. This results in a
further reduction of the velocity of the linkage arm 20.
[0058] Fig. 8 illustrates the position of the components
at an end period of the movement transmission. During
the end period the contact point between the roller 13
and the cam part 24a at the very outer end of the latter,
i.e. where it has the convex part 243a. During this period
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the velocity of the linkage arm 20 is substantially reduced.
Thereby the contact of the pre-selector will reach the fixed
contact at low speed, reducing the risk of bouncing.
[0059] In fig. 9 the movement is completed. The com-
ponents have a position that is symmetrical to that of the
starting positionillustrated in fig. 3 and the device isready
for an actuating movement in the reversed direction. This
is accomplished in the same way as has been described
above. The rollers will then cooperate with the cam sec-
tion 23b and the cam part 24b.

[0060] Fig. 10is agraphillustrating the movement pat-
tern of the pre-selector arm 51 actuated by the device
described above. The graph is based on a simulation and
thus is a principal representation, from which minor de-
viations mightbe presentin practice. It shows the velocity
of the pre-selector arm in degrees/second as a function
of angle of the pre-selector arm. During the initial period
at braking from the first fixed contact the velocity is about
25 degrees/sec. This period occurs during the first 10
degrees of the pre-selector arm movement, and the
movement is transferred from the inner roller 12 of the
drive arm 12 as explained in relation to fig. 4.

[0061] After this initial period the velocity of the pre-
selector arm increases almost instantly to over 200 de-
grees/sec. This occurs when the driving has shifted from
the inner roller 12 to the outer roller 13. After reaching
this maximum, the velocity slowly decreases during the
intermediate period down to about 50 degrees/sec. This
velocity is reached after about 90 degrees rotation of the
pre-selector arm. At this stage the end period begins and
lasts until contact with the fixed contact is established at
100 degreesrotation of the pre-selector arm. The velocity
during the end period is substantially constant at 50 de-
grees/sec. This velocity is sufficient to avoid bouncing
when the pre-selector arm contacts the fixed contact.

Claims

1. A pre-selector actuating device for a pre-selector in
a tap changer of a transformer, which device in-
cludes a drive input means (11) which includes a
rotational element arranged to make a rotational in-
put movement stroke of a predetermined length, a
rotatable pre-selector arm (51) arranged to make a
pre-selector stroke from a first contact to a second
contact and a movement transmission mechanism
connected to the drive input means (11) and to the
pre-selector arm (51), whereby the movement trans-
mission mechanism is arranged to convert the input
movement stroke such that the pre-selector stroke
obtains a movement pattern having an initial period
of relatively slow movement, an intermediate period
of relatively fast movement and an end period of rel-
atively slow movement characterized in that the
movement transmission mechanism includes a drive
arm (10) rotating with the rotational element and a
pivotable linkage arm (20) connected to the pre-se-
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lector arm (51), which drive arm (10) has an abut-
ment means (12, 13) arranged to act on a the linkage
arm (20), which abutment means (12,13) includes a
first abutment unit (12) and a second abutment unit
(12, 13), which abutment units are attached at dif-
ferent radial positions of the drive arm (10) and in
that said linkage arm (20) has a cam surface means
(2343, 23b, 24a, 24b) arranged to cooperate with each
of the abutment units (12, 13).

A pre-selector actuating device according to claim
1, characterized in that theinitial period represents
5-20 % of the pre-selector stroke and that the end
period represents 5 - 20 % of the pre-selector stroke.

A pre-selector actuating device according to any of
claims 1 - 2 characterized in that the mean velocity
of the pre-selector arm (51) during the intermediate
period is at least twice as high as the mean velocity
of the pre-selector arm (51) during each of the initial
period and the end period.

A pre-selector actuating device according to any of
claims 1 - 3, characterized in that each abutment
unit (12, 13) is a roller.

A pre-selector actuating device according to any of
claims 1-4, characterized in that the cam surface
means (23a, 23b, 24a, 24b) is arranged to be in con-
tact with the radially inner abutment unit (12) during
the initial period and to be in contact with the radially
outer abutment unit (13) during the intermediate pe-
riod and the end period.

A pre-selector actuating device according to any of
claims 1-4, characterized in that the cam surface
means (23a, 23b, 24a, 24b) includes a first cam por-
tion means (23a, 23b) arranged to cooperate with
the first abutment unit and a second cam portion
means (24a, 24b) arranged to cooperate with the
second abutment unit.

A pre-selector actuating device according to claim
6, characterized in that the first cam portion means
(23a, 23b) is located at a larger radial distance from
a pivot axis (21) of the linkage arm (20) than the
second cam portion means (24a, 24b).

A pre-selector actuating device according to claim 6
or 7, characterized in that the first cam portion
means (23a, 23b) includes at least one cam section
having the shape of a concave arc and in that the
radial extension of the second cam portion means
(2443, 24b) is at least twice as large than the radial
extension of said at least one cam section.

A pre-selector actuating device according to any of
claims 1-8, characterized in that the drive input
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10.

means (11) is arranged to be able to rotate in either
direction for rotating the pre-selector arm (51) in ei-
ther direction.

A pre-selector actuating device according to claim
9, when depending from claim 8, characterized in
that the second cam portion means (24a, 24b) has
aU-shape, in that the cam surface means (23a, 23b,
24a, 24b) is symmetrical in relation to a line (L) in-
tersecting the middle of the U-shaped second cam
portion means (24a, 24b) perpendicular to a bottom
thereof, in that the first cam portion means (23a,
23b) includes two cam sections located at each side
of the U-shaped second cam portion means (24a,
24b), which cam sections have identical shape ex-
cept from being mirrored in relation to each other.

11. Atap changer, characterized in that the tap chang-
er (100) includes a pre-selector actuating device ac-
cording to any of claims 1-10.

12. A transformer, characterized in that the transform-
er includes a tap changer according to claim 11.

Patentanspriiche

1. Vorwahleinrichtung betétigende Vorrichtung fiir eine

Vorwahleinrichtung in einem Umsteller eines Trans-
formators, wobei die Vorrichtung ein Ansteuerungs-
eingabemittel (11) umfasst, das ein Rotationsele-
mentumfasst, welches dafiir ausgelegtist, einen Ro-
tationseingabebewegungshub einer vorgegebenen
Lange auszufliihren, einen drehbaren Vorwahlarm
(51) umfasst, der zum Ausfiihren eines Hubs der
Vorwahleinrichtung von einem ersten Kontakt zu ei-
nem zweiten Kontakt ausgelegt ist, und einen Be-
wegungsibertragungsmechanismus umfasst, der
mit dem Ansteuerungseingabemittel (11) und mit
dem Vorwahlarm (51) verbunden ist, wobei der Be-
wegungsubertragungsmechanismus zum Konver-
tieren der Eingabebewegung derart ausgelegt ist,
dass der Vorwahleinrichtungshub ein Bewegungs-
muster erhalt, das eine Anfangsperiode von relativ
langsamer Bewegung, eine Zwischenperiode von
relativschneller Bewegung und eine Endperiode von
relativlangsamer Bewegung hat, dadurch gekenn-
zeichnet, dass der Bewegungsibertragungsme-
chanismus einen Antriebsarm (10) umfasst, der mit
dem Rotationselement rotiert, und einen schwenk-
baren Verbindungsarm (20) umfasst, der mit dem
Vorwahlarm (51) verbunden ist, wobei der Antriebs-
arm (10) ein Widerlagermittel (12, 13) hat, das zum
Einwirken auf den Verbindungsarm (20) ausgelegt
ist, wobei das Widerlagermittel (12, 13) eine erste
Widerlagereinheit (12) und eine zweite Widerlage-
reinheit (12, 13) umfasst, wobei die Widerlagerein-
heiten an verschiedenen radialen Positionen des
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Antriebsarms (10) befestigt sind, und dadurch, dass
der Verbindungsarm (20) ein Nockenflachenmittel
(23a, 23b, 244, 24b) hat, das zum Zusammenwirken
mit jeder der Widerlagereinheiten (12, 13) ausgelegt
ist.

Vorwahleinrichtung betédtigende Vorrichtung nach
Anspruch 1, dadurch gekennzeichnet, dass die
Anfangsperiode 5 - 20 % des Vorwahleinrichtungs-
hubs darstellt und dass die Endperiode 5 - 20 % des
Vorwahleinrichtungshubs darstellt.

Vorwahleinrichtung betdtigende Vorrichtung nach
einem der Anspriiche 1 - 2, dadurch gekennzeich-
net, dass die mittlere Geschwindigkeit des Vorwahl-
arms (51) wahrend der Zwischenperiode mindes-
tens zweimal so grofl} wie die mittlere Geschwindig-
keit des Vorwahlarms (51) wahrend der Anfangspe-
riode und der Endperiode ist.

Vorwahleinrichtung betédtigende Vorrichtung nach
einem der Anspriiche 1 - 3, dadurch gekennzeich-
net, dass jede Widerlagereinheit (12, 13) eine Rolle
ist.

Vorwahleinrichtung betdtigende Vorrichtung nach
einem der Anspriiche 1 - 4, dadurch gekennzeich-
net, dass das Nockenflachenmittel (23a, 23b, 24a,
24b) daflr ausgelegt ist, in Kontakt mit der radial
inneren Widerlagereinheit (12) wahrend der An-
fangsperiode zu sein und in Kontakt mit der radial
aulleren Widerlagereinheit (13) wahrend der Zwi-
schenperiode und der Endperiode zu sein.

Vorwahleinrichtung betdtigende Vorrichtung nach
einem der Anspriiche 1 - 4, dadurch gekennzeich-
net, dass das Nockenflachenmittel (23a, 23b, 24a,
24b) ein erstes Nockenteilmittel (23a, 23b) umfasst,
das zum Zusammenwirken mit der ersten Widerla-
gereinheit ausgelegt ist, und ein zweites Nockenteil-
mittel (24a, 24b) umfasst, das zum Zusammenwir-
ken mit der zweiten Widerlagereinheit ausgelegt ist.

Vorwahleinrichtung betdtigende Vorrichtung nach
Anspruch 6, dadurch gekennzeichnet, dass das
erste Nockenteilmittel (23a, 23b) sich in einer gro-
Reren radialen Distanz von einer Schwenkachse
(21) des Verbindungsarms (20) befindet als das
zweite Nockenteilmittel (24a, 24b).

Vorwahleinrichtung betatigende Vorrichtung nach
Anspruch 6 oder 7, dadurch gekennzeichnet, dass
das erste Nockenteilmittel (23a, 23b) mindestens ei-
nen Nockenabschnitt umfasst, der die Form eines
konkaven Bogens hat, und dadurch, dass die radiale
Ausdehnung des zweiten Nockenteilmittels (24a,
24b) mindestens zweimal so groB ist wie die radiale
Ausdehnung des mindestens einen Nockenab-
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schnitts.

Vorwahleinrichtung betatigende Vorrichtung nach
einem der Anspriiche 1 - 8, dadurch gekennzeich-
net, dass das Ansteuerungseingabemittel (11) so
ausgelegt ist, dass es in jeder Richtung zum Drehen
des Vorwahlarms (51) in jeder Richtung rotieren
kann.

Vorwahleinrichtung betatigende Vorrichtung nach
Anspruch 9, bei Abhangigkeit von Anspruch 8, da-
durch gekennzeichnet, dass das zweite Nocken-
teilmittel (24a, 24b) eine U-Form hat, dadurch, dass
das Nockenflachenmittel (23a, 23b, 24a, 24b) sym-
metrisch in Bezug auf eine Linie (L) ist, die die Mitte
des U-férmigen zweiten Nockenteilmittels (24a, 24b)
senkrecht zu einem Boden desselben schneidet, da-
durch, dass das erste Nockenteilmittel (23a, 23b)
zwei Nockenabschnitte umfasst, die sich auf jeder
Seite des U-férmigen zweiten Nockenteilmittels
(244a, 24b) befinden, wobei die Nockenabschnitte ei-
ne identische Form haben, auler, dass sie in Bezug
auf einander gespiegelt sind.

Umsteller,dadurch gekennzeichnet, dass der Um-
steller (100) eine Vorwahleinrichtung betatigende
Vorrichtung nach einem der Anspriiche 1 - 10 um-
fasst.

Transformator, dadurch gekennzeichnet, dass
der Transformator einen Umsteller nach Anspruch
11 umfasst.

Revendications

Dispositif d’actionnement de pré-sélecteur dans un
changeur de prise d’'un transformateur, lequel dis-
positif comporte un moyen d’entrée d’entrainement
(11) qui comporte un élément rotatif prévu pour ef-
fectuer une course d’'un mouvement d’entrée de ro-
tation d’'une longueur prédéterminée, un bras de pré-
sélection rotatif (51) prévu pour effectuer une course
de présélection depuis un premier contact a un
deuxiéme contact et un mécanisme de transmission
de mouvement connecté au moyen d’entrée d’en-
trainement (11) et au bras de présélection (51), le
meécanisme de transmission de mouvement étant
prévu pour convertir la course de mouvement d’en-
trée de telle sorte que la course de présélection ac-
quiere un schéma de mouvement ayant une période
initiale de mouvement relativement lent, une période
intermédiaire de mouvement relativement rapide et
une période finale de mouvement relativement lent,
caractérisé en ce que le mécanisme de transmis-
sion de mouvement comporte un bras d’entraine-
ment (10) tournant avec I’élément rotatif et un bras
de liaison pivotant (20) connecté au bras de présé-
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lection (51), lequel bras d’entrainement (10) présen-
te un moyen de butée (12, 13) pour agir sur le bras
de liaison (20), lequel moyen de butée (12, 13) com-
porte une premiere unité de butée (12) etune deuxie-
me unité de butée (12, 13), lesdites unités de butée
étant attachées a des positions radiales différentes
du bras d’entrainement (10) et en ce que ledit bras
de liaison (20) présente un moyen de surface de
came (23a, 23b, 24a, 24b) prévu pour coopérer avec
chacune des unités de butée (12, 13).

Dispositif d’actionnement de pré-sélecteur selon la
revendication 1, caractérisé en ce que la période
initiale représente 5-20 % de la course de présélec-
tion et en ce que la période finale représente 5-20
% de la course de présélection.

Dispositif d’actionnement de pré-sélecteur selon
I'une quelconque des revendications 1 a 2, carac-
térisé en ce que la vitesse moyenne du bras de
présélection (51) pendant la période intermédiaire
est au moins deux fois plus élevée que la vitesse
moyenne du bras de présélection (51) pendant cha-
cune des périodes initiale et finale.

Dispositif d’actionnement de pré-sélecteur selon
I'une quelconque des revendications 1 a 3, carac-
térisé en ce que chaque unité de butée (12, 13) est
un rouleau.

Dispositif d’actionnement de pré-sélecteur selon
I'une quelconque des revendications 1 a 4, carac-
térisé en ce que le moyen de surface de came (23a,
23b, 24a, 24b) est prévu pour étre en contact avec
I'unité de butée radialement interne (12) pendant la
période initiale et pour étre en contact avec l'unité
de butée radialement externe (13) pendant la pério-
de intermédiaire et la période finale.

Dispositif d’actionnement de pré-sélecteur selon
I'une quelconque des revendications 1 a 4, carac-
térisé en ce que le moyen de surface de came (23a,
23b, 24a, 24b) comporte un premier moyen de por-
tion de came (23a, 23b) prévu pour coopérer avec
la premiére unité de butée et un deuxieme moyen
de portion de came (24a, 24b) prévu pour coopérer
avec la deuxiéme unité de butée.

Dispositif d’actionnement de pré-sélecteur selon la
revendication 6, caractérisé en ce que le premier
moyen de portion de came (23a, 23b) est situé a une
distance radiale plus grande d’un axe de pivotement
(21) du bras de liaison (20) que le deuxieme moyen
de portion de came (24a, 24b).

Dispositif d’actionnement de pré-sélecteur selon la
revendication 6 ou 7, caractérisé en ce que le pre-
mier moyen de portion de came (23a, 23b) comporte
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au moins une section de came ayant la forme d’'un
arc concave et en ce que l'extension radiale du
deuxieme moyen de portion de came (24a, 24b) est
au moins deux fois plus grande que I'extension ra-
diale de ladite au moins une section de came.

Dispositif d’actionnement de pré-sélecteur selon
I'une quelconque des revendications 1 a 8, carac-
térisé en ce que le moyen d’entrée d’entrainement
(11) est prévu pour pouvoir tourner dans l'une ou
I'autre direction pour faire tourner le bras de présé-
lection (51) dans l'une ou l'autre direction.

Dispositif d’actionnement de pré-sélecteur selon la
revendication 9 lorsqu’elle dépend de la revendica-
tion 8, caractérisé en ce que le deuxieme moyen
de portion de came (24a, 24b) présente une forme
en U, en ce que le moyen de surface de came (23a,
23b, 24a, 24b) est symétrique par rapport a une droi-
te (L) coupant le centre du deuxiéme moyen de por-
tion de came en forme de U (24a, 24b) perpendicu-
lairement a une base de celui-ci, en ce que le pre-
mier moyen de portion de came (23a, 23b) comporte
deux sections de came situées de chaque cété du
deuxieme moyen de portion de came en forme de
U (24a, 24b), lesquelles sections de came ont des
formes identiques a I'exception du fait qu’elles cons-
tituent une image en symétrie spéculaire I'une de
I'autre.

Changeur de prise, caractérisé en ce que le chan-
geur de prise (100) comporte un dispositif d’action-
nementde pré-sélecteur selon 'une quelconque des
revendications 1 a 10.

Transformateur, caractérisé en ce que le transfor-
mateur comporte un changeur de prise selon la re-
vendication 11.
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