EP 2 453 528 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
16.05.2012 Bulletin 2012/20

(21) Application number: 10014523.4

(22) Date of filing: 11.11.2010

(11) EP 2 453 528 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
HO1R 4/48 (2006.01)
HO1H 1/44 (2006.01)

HO1H 1/38(2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: ABB Technology AG
8050 Ziirich (CH)

(72) Inventor: Hyrenbach, Maik Dr.-Ing.
40878 Ratingen (DE)

(74) Representative: Schmidt, Karl Michael et al
ABB AG
GF-IP
Oberhausener Strasse 33
40472 Ratingen (DE)

(54)

(57)  The invention concerns to an electrical contact
element between a first and a second contact part. In
order to optimize the electrial contact, the contact ele-

Electrical contact element between a first and a second contact part

ment is a spring in form of a meander, by which the me-
ander follows in its parallel sections a v-formed path in a
plane A, and a further v-shape in the plane B which is at
least approximately orthogonal to plane A.
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Description

[0001] The invention concerns to an electrical contact
element between a first and a second contact part.
[0002] For contacting especially busbars in medium
voltage switchgears, contacting springs are known in
form of spiral rings,or a belt of current carrying copper
contact elements in combination with a steel spring.
[0003] The disadvantages are different, depending on
the solutions above.

a) The groove for the spiral contact is quite complex
in shape and requires thick material as it is compa-
rable deep. The connection requires more space and
material.

b) As the belt is not a closed ring and therefore has
no spring force, it needs a special groove to be fixed.
Itrequires high accuracy in manufacturing. The costs
for the contacts are high, as it is an assembly of the
steel spring as a belt and single contacts for each
contact point.

¢) The mechanical tolerance of a contact system us-
ing the belt system is limited.

[0004] Itis the object of the invention, to optimize elec-
trical contact by the use of an elastic contact element, so
that also an easy an effective electrical interconnection
at least in the use in medium and high voltage switch-
gears is given.

[0005] The basical idea of this invention is, that the
contactelementis a spring in form of ameander, by which
the meander follows in its parallel sections a v-formed
path in a plane A, and a further v-shape in the plane B
which is at least approximately orthogonal to plane A.
This causes in result, that the resilience of the spring is
generated by a three-dimensional torsion. This is highly
different to a resilience which is caused or effected by
only a one- or two-dimensional elongation.

[0006] To form an electrical contacting element in the
way of the invention, it is possible to introduce high reset
forces into the spring which generates a very close and
effective electric contacting between the aforesaid two
contact parts.

[0007] Further advantages are that a spring is a flat
construction, because of its second v-shape in the third
cartesial dimension. Its important advantage is given by
the use for busbar-connection, because its possible to
arrange the contact element between the two tubeformed
parts without a necessity of the arrangement of groove
in at least one of the these contacting parts, or it is only
need a very flat groove.

[0008] A further advantageous feature is, that the first
and second contact part are the inner and outer part of
a disconnecter-, grounding- or threeposition-switch in
medium or high voltage switchgears.

[0009] Furthermore is described, that the first and sec-
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ond contact part are the inner and outer part of a move-
able contact of vacuum circuitbreaker in medium or high
voltage switchgears. For this this spring construction is
advantageous too.

[0010] The spring meander of the contact element is
following or formed as a closed ring spring arrangement.
[0011] Furthermore the contact element is made of
copper-zirconium, or of copper-beryllium.

[0012] The spring meander of the contact element can
be made out of a round profile.

[0013] Alternatively the spring meander of the contact
element can also be made of a flat cutted or stamped
profile which is mechanically transformed into a round
profile by milling. This is easy to manufacture, but has
the same technical feature of the resulting spring.
[0014] An advantageous embodiment of the invention
is shown in figure 1

[0015] Out of a spring wire a spring with a meander
shape (see figure 1), which is bend in an angle in the
center line, is formed, e.g. as endless belt. At the cutted
ends C and D it can be welded to a ring to be used in
cylindrical contacts.

[0016] The groove to take the spring is of simple rec-
tangular shape and therefore easy to produce. The depth
is a little deeper then the thickness of the wire of the
spring. This saves material and machining time. Due to
the spring force in the direction A, the spring can be
placed on the inner or the outer cylinder.

[0017] The bending in the center line is defining the
height of the spring and the contact force. The flexibility
of this contact spring is given by the fact, that the spring
follows a 3-dimensional meander structure. So the forces
which are introduced from Part 2 to Part 3 causes a re-
sulting torsion of the spring material itself.

[0018] By this a good electrical contact is given in the
special mentioned application.

[0019] Figur 2 shows several perspective views of the
contact element, as well as its position on a busbar for a
Medium Voltage Switchgear.

[0020] The contact springis located at the ends on this
busbar, which will be pushed into tube-formed contacts
on both sides of the busbar.

Claims

1. Electrical contact element between a first and a sec-
ond contact part, characterized in that the contact
element is a spring in form of a meander, by which
the meander follows in its parallel sections a v-
formed path in a plane A, and a further v-shape in
the plane B which is at least approximately orthog-
onal to plane A.

2. Electrical contact element according to claim 1,
characterized in that the first and second contact
part are the inner and outer part of a busbar connec-
tion in high or medium voltage switchgears.
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Electrical contact element according to claim 1,
characterized in that that the first and second con-
tact part are the inner and outer part of a disconnect-

er-, grounding- or threeposition-switch in medium or
high voltage switchgears. 5

Electrical contact element according to claim 1,
characterized in that that the first and second con-

tact part are the inner and outer part of a moveable
contact of vacuum circuitbreaker in medium or high 70
voltage switchgears.

Electrical contact element according to claim 1 or 2,
characterized in that the spring meander of the
contact element is following or formed as a closed 15
ring spring arrangement.

Electrical contact element according to claim 1, 2 or

3,

characterized in that the contact element is made 20
of copper-zirconium,

Electrical contact element according to claim 1, 2 or

3,

characterized in that the contact element is made 25
of copper-beryllium

Electrical contact element according to claim 4 or 5,
characterized in that the spring meander of the
contact element is made of a round profile. 30
Electrical contact element according to claim 4 or 5,
characterized in that the spring meander of the
contact element is made of a flat cutted or stamped

profile which is mechanically transformed into a 35
round profile by milling.
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Plane A
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A c ‘ Plane B

A Elastic for fixing in a groove of a cylindrical contact
B  Elastic to get the contact force

C-D End regions welded to form a ring spring

E  Simple rectangular groove

F  Contact points for contact element 1

G  Contact points for contact element 2

Fig.1
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