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(57) Abrégée/Abstract:
The Invention relates to a contact spring having a free contact end (10) for producing an electrical contact between the free contact
end (10) and a contact surface, the contact spring being formed from N contact spring metal sheets (12) and N-1 spacer elements
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(57) Abrege(suite)/Abstract(continued):

(14), N being =22. The contact spring metal sheets (12) are fixed in a clamping region (16) with a spacer element (14) between two
adjacent contact spring metal sheets (12), are at a distance from each other in a spring region (20) around the thickness of the
spacer elements (14), extend parallel to each other up to the free contact end (10) in a freely ela-stic manner, and end in a common
plane on the free contact end (10). The arran-gement Is such that, in the spring region (20), the contact spring metal sheets (12)
have at least one bend (24) with a pre-determined angle (26, 28) between the longitudinal axis (22, 23) of the contact spring metal
sheets (12) before the bend (24) and the longitudinal axis (23) of the contact spring metal sheets (12) after the bend (24).
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(57) Abstract: The mvention relates to a contact spring having a free contact
end (10) for producing an electrical contact between the free contact end (10)
and a contact surface, the contact spring being formed from N contact spring
metal sheets (12) and N-1 spacer elements (14), N being >2. The contact spring
metal sheets (12) are fixed mn a clamping region (16) with a spacer element (14)
between two adjacent contact spring metal sheets (12), are at a distance from
cach other i a spring region (20) around the thickness of the spacer elements
(14), extend parallel to each other up to the free contact end (10) mn a freely ela-
stic manner, and end 1n a common plane on the free contact end (10). The arran-
gement 1s such that, in the spring region (20), the contact spring metal sheets
(12) have at least one bend (24) with a pre-determined angle (26, 28) between
the longitudinal axis (22, 23) of the contact spring metal sheets (12) betfore the
bend (24) and the longitudinal axis (23) of the contact spring metal sheets (12)
after the bend (24).

(57) Zusammenfassung: Bei einer Kontaktfeder mit emem freien Kontaktende
(10) z7um Hersteilens eines elektrischen Kontaktes zwischen dem freien Kontak-
tende (10) und emmer Kontakttlache, wobel die Kontaktteder aus N Kontaktte-
derblechen (12) und N-1 Abstandselementen (14) mit N >2 ausgebildet ist, wo-
bei die Kontaktfederbleche (12) in einem Klemmbereich (16) mit je einem Ab-
standselement (14) zwischen zwel benachbarten Kontaktfederblechen (12) fi-
xiert gehalten sind, in einem Federbereich (20) um die Dicke der Abstandsele-
mente (14) voneinander beabstandet sind, frei tedernd parallel zueinander
[Fortsetzung auf der ndachsten Seite]
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(84) Bestimmungsstaaten (soweit nicht anders angegeben, fir SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
jede verfugbare regionale Schutzrechtsart). ARIPO (BW, GW, ML, MR, NE, SN, TD, TQG).
GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, . —_
7M. ZW). eurasisches (AM, AZ, BY, KG, KZ, MD, Ry, Y erotfentlicht:
TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, — mit internationalem Recherchenbericht (Artikel 21 Absatz
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, 3)
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI,

bis zum freien Kontaktende (10) verlauten und am freien Kontaktende (10) in emer gemeinsamen Ebene enden, 1st die Anordnung
derart getrofien, dass die Kontaktfederbleche (12) mn dem Federbereich (20) wenigstens einen Knick (24) mit jewells einem vorbe -
stimmten Winkel (26, 28) zwischen der Langsachse (22, 23) der Kontaktfederbleche (12) vor dem Knick (24) und der Langsachse
(23) der Kontaktfederbleche (12) nach dem Knick (24) aufweisen.



o

10

20

25

30

CA 02714938 2010-08-11

] EP2005/000351

Contact spring

ﬂ"“‘“_'_A

The present invention relates to a contact spring
having a free contacting end for making electric contact
between this free contacting end and a contact surface, the
contact spring being formed by N metal contact-spring
lamellae and N-1 spacer elements where N 2 2, the metal
contact-spring lamellae being held fixed 1in a clamped
region with one spacer element between each two adjacent
metal contact-spring lamellae, being spaced apart from one
another in a resilient region, extending parallel to one
another in a freely and resiliently flexing manner to the

free contacting end, and ending in a common plane at the

free contacting end, the metal contact-spring lamellae
having, in the resilient region, at least one bend at each
of which there 1s a predetermined angle between the
longitudinal axis which the metal contact-spring lamellae
have upstream of the bend and the longitudinal axis which
the metal contact-spring lamellae have downstream of the

bend, as specified in the preamble to claim 1.

o

Known from DE 886616 B 1is an electrical contact in
which a contact part is Dbrought into contact with a
plurality of contact springs in leaf form. There are
provided in this «case sets of springs comprising a
plurality of individual springs arranged parallel to one
another which are fastened in place in a mounting. Thais
arrangement requires a Dblade contact which 1s 1inserted
perpendicularly to the sets of springs and which deflects
the individual SPrings in the sets of springs
perpendicularly to a longitudinal axis of the 1individual

springs. The contact arrangement 1is therefore not suitable
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for making contact with a contact surface on a printed
circult board.

DE 100 24 165 Al, which is the generic text, relates
to a contact-making system having a first contact member
and a second contact member which are made from a material
which flexes resiliently and is at the same time
conductive. The contact members each comprise an insertable
part, a resilient arm connected thereto and a contacting
tip connected thereto, the resilient arm having the
contacting tip at one end and the insertable part at the
other end. The resilient arm is angled relative to the
associated insertable part at an angle of approximately
80°. Similarly, the contacting tips are angled relative to
the given resilient arm at an angle of approximately 120°.
In conjunction with the resilient arm, the contacting tips
serve to make <contact with an electrical connectlion
belonging to an electronic component. The two 1insertable
parts of the contact members are arranged 1in a holding
device with a printed c¢ilrcuit arranged between them. The
resilient arms are spaced apart from one another 1in a
region between the insertable parts and the contacting
tips, the spacing in question being substantially less than
the thickness of the printed circuit board which spaces the
two insertable parts of the contact members apart from one

another. This has the disadvantage that only a very small

resilient travel 1s obtained for the resillient arms.

Known from DE 323 187 C is a fan-like electrical

contact for electrical overload circuit-breakers. The fan-
like contact comprises copper lamellae with highly elastic
metal springs arranged between adjoining copper lamellae.
These metal springs press the copper lamellae against a
contact surface with a pressure which 1s always the same.

The set of copper lamellae and metal springs 1is held i1n a
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central region by a clamping action. From this central
region, the copper lamellae, with the springs siltuated
between them, extend to a contacting plane with a bend and
at an increasing spacing from one another.

The object underlying the invention 1is to 1mprove a
contact spring of the above-mentioned kind in respect of
contact resistance and current transmitting capacity.

This object 1is achieved in accordance with the
invention by a contact spring of the above-mentioned kind
which has the features characterised in claim 1.
Advantageocus embodiments of the invention are described in
the other claims,

In a contact spring of the above-mentioned kind,
provision is made in accordance with the invention for the
metal contact-spring lamellae to be spaced apart from one
another by the thickness of the spacer elements 1n the
resilient region and for at least one of the metal contact-
spring lamellae to have at least one slot starting from the
free contacting end.

This has the advantage that the contact spring
available is one which 1is able to flex in resiliently in a
direction parallel to a longitudinal axis which the metal

contact-spring lamellae and the spacer elements have in the
clamped region, with all the metal contact-spring lamellae
being able to flex in resiliently simultaneously and
independently of one another due to the spacing between the
metal contact-spring lamellae in the resilient region. In
this way, there are at least a number of points or spots of
contact between the free contacting end of the contact
spring and the contact surface which corresponds to the
number of metal contact-spring lamellae, even 1f the
contact surface 1is uneven. The advantage 1s also obtained

that one, or a plurality in parallel, of electrical
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contacts of gocd guality can be made repeatedly ({large
numbers of cycles of 10,000 to 20,000 or more) with contact
surfaces which are uneven and/or vyielding, on printed
circuit boards for example.

In a preferred embodiment, the common plane of the
free contacting end is arranged to be perpendicular to a
longitudinal axis which the metal c¢ontact-spring lamellae
and the spacer elements have in the clamped region.

The metal contact-spring lamellae usefully have two,
three or four bends in the resilient region.

By giving all of the metal contact-spring lamellae at
least one slot in the resilient region, starting from the
free contacting end, there arxe produced adjacent to the
slot contact tongues which flex resiliently independently
of one another and the contact members which flex freely
and resiliently at the free contacting end are multiplied,
and the points of contact are thus multiplied in the same
way. The at least one slot extends beyond at least one bend
in the metal contact-spring lamellae 1n this case and
preferably extends parallel to a longitudinal axis of the
metal contact-spring lamellae.

The metal contact-spring lamellae and the spacer

elements are for example riveted and/or screwed together in

the clamped region.

The spacer elements usefully extend for part of the
clamped region or the entire length of the clamped region.

In a preferred embodiment, the predetermined angle
between the 1longitudinal axis which the metal contact-
spring lamellae have upstream of the bend and the
longatudinal axis which the metal contact-spring lamellae
have downstream of the bend is the same for all the bends.

A substantially zigzag form for the resilient region

is achieved by, starting from the clamped region and
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looking in the direction of the contacting end, making the
predetermined angle between the longitudinal axis which the
metal contact-spring lamellae have upstream of the bend and
the longitudinal axis which the metal contact-spring
lamellae have downstream of the bend more than 9%0° for a
first bend and equal to or less than 90° for each further
bend in the resilient region.

The sum of the angles 28 of two successive bends 24 1is
usefully equal to or more than 180°.

The invention will be explained 1in detail 1in what
follows by reference to the drawings. In the drawings:

Fig. 1 1s a view in section of a preferred embodiment
of contact spring according to the invention.

Fig. 2 1is a plan view of the preferred embodiment of
contact spring according to the invention which i1s shown in
Fig. 1.

Fig. 3 is an enlarged view of detail B in Fig. 1.

Fig. 4 is an enlarged view of detail A in Fig. 1.

Fig. 5 is a view from below of a contact-making member
having a plurality of contact springs according to the
invention.

Fig. 6 1s a partly cut-away view from the side o©f the

contact-making member shown in Fig. 5.

The preferred embodiment o¢f contact spring according
to the invention which is shown in Figs. 1 to 4 comprises a
free contacting end 10 for making electrical contact with a

morxe or less even contact surface (not shown). The contact
spring 1s formed by N = 11 metal contact-spring lamellae 17
and N-1 = 10 spacer elements 14. The metal contact-spring
lamellae 12 are held fixed in a clamped region 16 with one
spacer element 14 between each two adjacent metal contact-
spring lamellae 12. For this purpose, a stack or set of

metal contact-spring lamellae 12 and spacer elements 14
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placed alternately one on top of the other are riveted
together by means of rivets 18. The spacer elements 14 only
extend across the clamped region 16. The metal contact-

spring lamellae 12 extend beyond the clamped region 16 and

2

form, between the clamped region 16 and the contacting end
10, a resilient region 20. In this resilient region 20 the
metal contact-spring lamellae 12 are spaced apart from one
another by the thickness of the spacer elements 14 and thus
flex freely, resiliently and independently of one another
10 provided they do not butt against one another due to the
resilient travel. The metal contact-spring lamellae 12 are
also so formed that they extend parallel toc one another for
the full length of the resilient region 20 between the
contacting end 10 and the clamped region 16. At the free
15 contacting end 10, the metal contact-spring lamellae 12 end
in a common plane which 1s aligned perpendicularly to a
longitudinal axis 22 which the metal contact-spring
lamellae 12 have in the clamped region 16.
In the resilient region 20, the space between the
20 metal contact-spring lamellae 12 is empty, 1.e. a spacer
element 14 1s not provided there, as can be seen in
particular from Figs. 3 and 4. This free space allows the

contact spring to flex in resiliently in the direction of

the longitudinal axis 22.

25 In accordance with the invention, the metal contact-
spring lamellae 12 have, in the resilient reqgion 20, at
least one bend 24 at each of which there is a predetermined
angle 26, 28 between the longitudinal axis 22 or 23 which
the metal contact-spring lamellae 12 have upstream of the

30 bend 24 and the longitudinal axis 23 which the metal
contact-spring lamellae 12 have downstream of the bend 24.
All the longitudinal axes downstream of a bend 24 are

identifled by the reference numeral 23 in this case.
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Between two longitudinal axes 23, what 1s meant by the term
“angle” is whichever of the twe complementary angles 1s
smaller at a bend 24, as shown in Figs. 3 and 4.

Starting from the contacting end 10, the metal
contact-spring lamellae 12 are each provided with a slot
30. The resilient travel of the contact spring according to
the invention is set by the thickness o0f the spacer
elements 14. The constant of the spring 1is set by the
thickness and width of the metal contact-spring lamellae 12
and by the number of metal contact-spring lamellae 1Z. The
number N = 11 of metal contact-spring lameliae 12 which are
shown 1n the embodiment is merely illustrative. A number N
smaller or larger than 11 is also ©possible and 1n
particular 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 13, 14, 15, 1¢e,
17, 18, 19, 20.

The high~current contact spring accorxding to the
invention 1is characterised by a very low contact resistance
if the cross~section ¢of the material i1s sufficiently large
and by a low spring constant. The contact spring 1S
preferably suitable for meeting {(making contact with) even,
i.e. plane surfaces such for example as pads or contact
surfaces of printed circult boards.

The contact spring which 1s shown by way ¢f example 1in
the drawings has eleven metal contact-spring lamellae 12
and ten spacer elements or metal inserts 14. Because of the
central slot 30, the left and right halves of the contact
spring which are produced by the slot 30 are able to flex

resiliently independently of one another. Because of thas,
both halves of a spring make secure contact with the
contact surface. However, the contact spring still remains
stable in the lateral direction. Two, three or more slots
30 may be provided to suit the application, which produces

a corresponding tripling, quadrupling or in other words
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multiplication of the halves of the contact spring which
flex resiliently independently of one another.

By the placing in line of a plurality of thin contact
springs it is possible to obtain low forces for resilient
flexing and a large resilient travel even when the cCross-
section of the material 1i1s large. The spacer elements or
metal inserts 14 provide the mobility reqguired at the time
of flexing in by ensuring that there 1is a sufficiently
large gap 32 between the metal contact-spring lamellae 12.

The many independently flexing points o¢f contact form
the basis for a low contact resistance, because the
contact-making pressure is consistently high at each point
of contact.

The contact spring according to the invention
comprises a block of metal contact-spring lamellae or
individual springs 12 which are curved in an S-shape, with
the resiliently flexing geometry being the same for all the
metal contact-spring lamellae or individual springs 12 in
the Dblock. It 1s however possible for 1individual metal
contact-spring lamellae 12 also to have additions to their
cross-section (attachments). There 1s obtained, 1n an
advantageous way, a low contact resistance, a contact which
1s stiff in Dbending perpendicularly to the plane of
operation and contact-making and a soft spring the cross-
section of whose material 1s large and whose overall
dimensions are compact. The spring constant 1s determined
in essence by the thickness of the material and the number
of metal contact-spring lamellae or individual springs 12.

Figs. 5 and 6 show a contact-making member 34 which
has a plurality of contact springs according to the
invention to enable a plurality of mutually separate

electrical contacts to be made in parallel.
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Clains
1. Contact spring having a free contacting end (10)

for making electric contact between this free contacting
end (10} and a contact surface, the contact spring being
formed by N metal contact-spring lamellae (12) and N-1
spacer elements (14) where N 2 2, the metal contact-spring
lamellae (12} being held fixed in a clamped region (16)
with one spacer element (14} between each two adjacent
metal contact~-spring lamellae (12), being spaced apart from
one another in a resilient region (20), extending parallel
to one another in a freely and resiliently flexing manner
to the free contacting end (10), and ending 1in a common
plane at the free contacting end (10), the metal contact-
spring lamellae (12) having, in the resilient region (20),
at least one bend (24) at each of which there 1s a
predetermined angle (26, 28) between the longitudinal axis
(22, 23) which the metal contact-spring lamellae (12) have
upstream of the bend (24) and the longitudinal axis (23)
which the metal contact-spring lamellae (12) have
downstream of the bend (24), characterised 1in that the
metal contact-spring lamellae (12) are spaced apart from
one another by the thickness of the spacer elements (14) 1in
the resilient region (20) and at least one of the metal
contact~spring lamellae (12) has at least one slot (30)
starting from the free contacting end (10).

2. Contact Spring according to claim 1,
characterised 1in that the common plane o©f the (free
contacting end (10) 1s arranged to be perpendicular to a
longitudinal axis (22) which the metal contact-spring
lamellae and the spacer elements have in the clamped region

(16) .
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3. Contact spring according to claim 1 or 2,
characterised in that the metal contact-spring lamellae
(12} have two, three or four bends (24) in the resilient
region (20).

q . Contact spring according to at least one of the
preceding claims, characterised in that, starting from the
free contacting end (10), all of the metal contact-spring
lamellae (12) each have at least one slot (30).

5. Contact spring according to at least one of the

preceding c¢laims, characterised in that the at least one

slot (30) extends beyond at least one bend (24) in the

metal contact-spring lamellae (12)}.

0. Contact spring according to at least one of the
preceding c¢laims, characterised in that the at least one
slot (30) extends parallel to a longitudinal axis (23)
which the metal contact-spring lamellae (12) have 1in the
resilient region (20).

7. Contact spring according to at least one of the
preceding claims, characterised in that the metal contact-
spring lamellae (12} and the spacer elements (1l4) are
riveted and/or screwed together in the clamped region (19).

8. Contact spring according to at least one of the
preceding claims, characterised in that the spacer elements
(14) extend for part of the clamped region (16) or the
entire length of the clamped region (16).

9. Contact spring according to at least one of the
preceding claims, characterised in that the predetermined
angle (26, 28) between the longitudinal axis (22, 23) which
the metal contact-spring lamellae (12) have upstream of the
bend (24) and the longitudinal axis (23} which the metal

contact~spring lamellae (12) have downstream of the bend

(24) 1is the same for all the bends (24).
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10. Contact spring according to at least one of the
preceding claims, characterised in that, starting from the
clamped region (16) and looking 1n the direction of the

contacting end (30), the predetermined angle (26, 28)

3

between the longitudinal axis (22, 23) which the metal
contact-spring lamellae (12) have upstream of the bend (24)
and the longitudinal axis (23) which the metal contact-
spring lamellae (12) have downstream of the bend (24} 1is
more than 90° for a first bend (24) and equal to or less
10  than 90° for each further bend (24) in the resilient region
(20) .

11. Contact spring according to at least one of the
preceding c¢laims, characterised 1in that the sum of the

angles (26, 28) of two successive bends (24) 1i1s egual to or

15 more than 180°.
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Fig. 4
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