
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
90

5 
44

6
A

1
*EP003905446A1*

(11) EP 3 905 446 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
03.11.2021 Bulletin 2021/44

(21) Application number: 21170828.4

(22) Date of filing: 28.04.2021

(51) Int Cl.:
H01R 13/15 (2006.01) H01R 13/6583 (2011.01)

H01R 4/26 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 30.04.2020 DE 102020205548
19.08.2020 DE 102020210534

(71) Applicant: TE Connectivity Germany GmbH
64625 Bensheim (DE)

(72) Inventors:  
• IVANOV, Ivan

64625 Bensheim (DE)
• BURGHARD, Michael

75331 Engelsbrand (DE)
• SCHMIDT, Helge

67346 Speyer (DE)

• POLLOK, Hubert
63225 Langen (DE)

• SACHS, Sönke
60389 Frankfurt (DE)

• WOLF, Marco
76879 Hochstadt (DE)

• KOSMALSKI, Christoph
64291 Darmstadt (DE)

• LISTING, Martin
63225 Langen (DE)

• BULDUK, Uemit
64625 Bensheim (DE)

• FERTIG, Jochen
64625 Bensheim (DE)

• DIETRICH, Willi
64372 Ober-Ramstadt (DE)

(74) Representative: Grünecker Patent- und 
Rechtsanwälte 
PartG mbB
Leopoldstraße 4
80802 München (DE)

(54) CONTACT RING AND CONTACT SYSTEM

(57) The present invention relates to a contact ring
(10, 100) for connecting at least a first and a second
electrically conductive contact element (1, 2), the contact
ring (10, 100, 1000) comprising: a strip (12) comprising
electrically conductive material, wherein the strip (12)
comprises a plurality of projections (14, 104) on at least
one longitudinal side, wherein the projections (14, 104)
are configured such that they contact the electrically con-
ductive materials of the contact elements (1, 2) and es-
tablish an electrically conductive connection therebe-
tween. The present invention further relates to a contact
system composed of a contact ring (100), a ground cyl-
inder (200), and a shielding cylinder (300) with centering
projections, where the contact ring is disposed between
the two cylinders and where the ground cylinder (200)
and the shielding cylinder (300) are connected to one
another by a press-fit.
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Description

[0001] The present invention relates to a contact ring
which connects contact elements in an electrically con-
ductive manner, and a contact system comprising a
ground cylinder, a shielding cylinder, and a contact ring
which connects the two cylinders in an electrically con-
ductive manner.
[0002] Contact rings are known in the form of compres-
sion spring contacts which are made of electrically con-
ductive materials and can therefore establish electrically
conductive connections between contact elements.
These contact rings are typically flat and have, for exam-
ple, a wave shape so that they alternately touch the sur-
faces of the contact elements.
[0003] Figures 1A and 1B illustrate a conventional ar-
rangement of two contact elements 1 and 2 without a
connecting member (Figure 1A) and two contact ele-
ments with a connecting member 3 (Figure 1B). Con-
necting member 3 in Figure 1B is a typical contact ring
3 as is known from prior art. Contact ring 3 is flat and
wave-shaped and is typically made of spring steel which
has good mechanical but poor electrothermal properties,
which can also hardly be compensated for by a thick silver
plating. The contact sections of the known contact ring
are also not able to reliably penetrate electrically insulat-
ing surface layers, such as aluminum oxide, with typical
contact forces. They are also prone to corrosion.
[0004] Contact elements, though containing electrical-
ly conductive materials whose surfaces, however, are
made of electrically insulating layers, such as natural ox-
ides, cannot be connected in an adequate electrically
conductive manner by the contact elements described in
prior art. In addition, the contact elements are not con-
figured to avoid air gaps between the contact elements.
The electromagnetic shielding of such a connection is
therefore inefficient in the event of high frequencies.
There is therefore a need for connecting members that
provide electrically conductive connections between
contact elements with surfaces made of electrically insu-
lating layers and efficient electromagnetic shielding.
[0005] This problem is solved by the subject matter of
the independent claims. Advantageous embodiments of
the present invention are presented in the dependent
claims.
[0006] For connecting contact elements having an
electrically conductive core and an electrically insulating
surface layer, the present invention is based on the idea
of using a contact member which is made of electrically
conductive material and respectively penetrates the elec-
trically insulating surface layers of the contact elements.
[0007] The contact member according to the present
invention has the shape of a ring, where the term "ring"
in the present application refers to circular ring structures
as well as structures that are topologically equivalent to
circular ring structures. This includes, for example, non-
overlapping polygonal structures. In order to ensure bet-
ter understanding, only the term "ring" shall be used in

the following without further specification. The figures
show circular ring structures by way of example, although
structures that are topologically equivalent to circular ring
structures are also included.
[0008] The ring shape of the contact member enables,
in particular, the efficient connection of cylindrical contact
elements with a corresponding base area, since the latter
has the appropriate architecture for use in a limited ring-
shaped installation space. It is created in that a strip of
an electrically conductive material, for example, a copper
alloy, which can be silver-plated, is closed to form a ring-
shaped structure. The use of a copper alloy, which can
be silver-plated, is advantageous since it represents a
good compromise between mechanical and electrother-
mal properties.
[0009] The strip comprises projections on at least one
longitudinal side. The projections have tips or sharp edg-
es which penetrate the electrically insulating surface lay-
ers of the contact elements and thereby establish an elec-
trically conductive connection between the electrically
conductive cores of the contact elements. By using a
large number of short projections, the contact member
according to the present invention benefits from the ad-
vantages of multi-contact physics and has favorable elec-
trothermal properties. The projections each establish an
electrically conductive contact, whereby a plurality of
electrically conductive connections between the contact
elements is created, which leads to many short current
flows and redundant contacting.
[0010] In contrast to known contact rings, which have
planar contact sections for touching the contact ele-
ments, the contact sections of the contact ring according
to the present invention are very limited and thereby re-
duce the occurrence of corrosion.
[0011] According to an advantageous embodiment,
the strip of the contact ring is arranged in the shape of a
cylinder and can therefore be well adapted to cylindrical
contact elements.
[0012] The projections of this embodiment taper to a
tip and have an S-shaped cross section, so that their tip
impacts the surfaces of the contact elements at an obtuse
angle. This avoids greater lateral contact or surface con-
tact of the projections with the surfaces of the contact
elements. This in turn reduces the occurrence of fretting
corrosion.
[0013] At least one pair of adjacent projections has flat
segments disposed between the two projections. Said
flat segments serve as overstretch protection for the pro-
jections during pre-assembly and final assembly be-
tween the contact elements. With a coil spring that en-
gages around the cylindrically arranged strip, the contact
ring on the cylindrical contact element can optionally be
even more stable.
[0014] According to a further advantageous embodi-
ment, the strip is closed to form a ring-shaped structure
and is arranged in a flat manner.
[0015] The contact ring according to the second em-
bodiment can be used as part of a contact system which,
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in addition to the contact ring according to the present
invention, comprises a ground cylinder and a shielding
cylinder which are shaped such that gap-free assembly
with the flat contact ring is possible, thereby creating per-
fect electromagnetic shielding. The connection is estab-
lished by a double press fit and is therefore particularly
robust. It additionally reduces relative motions and vibra-
tions. Due to this connection, the contact system accord-
ing to the present invention comprises efficient electro-
magnetic shielding, in particular in the event of high fre-
quencies, and can advantageously be used in multi-po-
sition connectors.
[0016] The shielding cylinder according to the present
invention also has three centering projections which en-
able the efficient centering of the shielding cylinder rela-
tive to the ground cylinder and prevent relative motions
and vibrations between them, thereby additionally stabi-
lizing the connection.
[0017] A cylinder of the contact system preferably com-
prises the electrically conductive material aluminum.
Other materials are also conceivable.
[0018] According to a third advantageous embodi-
ment, the strip is also closed to form a ring-shaped struc-
ture and arranged in a flat manner, but additionally has
a meander structure with sections alternatingly facing in-
wardly and outwardly, wherein the sections facing in-
wardly are bent upwardly or downwardly from the plane
of the ring and form projections for electrically conductive
contacting of the contact elements.
[0019] The contact rings according to all embodiments
have a high degree of adaptability with regard to the ori-
entation, arrangement, number, and configurations of the
projections.
[0020] For better understanding of the present inven-
tion, it shall be explained in detail by way of the embod-
iments illustrated in the figures below. Same elements
are there designated with same reference numerals and
same component designations. Furthermore, some fea-
tures or combinations of features from the different em-
bodiments shown and described can also be independ-
ent inventive solutions by themselves or solutions ac-
cording to the invention.

Fig. 1A shows a first and a second contact element.

Fig. 1B shows the two contact elements from Figure
1A connected by a contact ring in a known
embodiment.

Fig. 2A shows the strip according to the first embod-
iment of the present invention.

Fig. 2B shows the optional closure according to the
first embodiment of the present invention.

Fig. 2C shows the contact ring according to the first
embodiment of the present invention.

Fig. 3 shows the configuration of two contact ele-
ments and the contact ring according to the
first embodiment of the present invention.

Fig. 4 shows the contact ring according to a second
embodiment of the present invention.

Fig. 5 shows the contact system comprising a con-
tact ring according to the second embodi-
ment, a ground cylinder, and a shielding cyl-
inder according to the second embodiment
of the present invention.

Fig. 6A shows the contact ring according to the sec-
ond embodiment and the ground cylinder of
the contact system.

Fig. 6B shows a detail of the contact ring of the sec-
ond embodiment and the ground cylinder of
the contact system.

Fig. 7A shows the contact system comprising a
shielding cylinder with centering projections
according to the second embodiment of the
present invention.

Fig. 7B shows a cross section of the contact system
comprising a shielding cylinder with center-
ing projections according to the second em-
bodiment of the present invention.

Fig. 7C shows an enlarged detail of the contact sys-
tem comprising a shielding cylinder with a
centering projection according to the second
embodiment of the present invention.

Fig. 8 shows the contact ring according to the sec-
ond embodiment, alternatively with toothing
instead of inner projections.

Fig. 9A shows the strip closed in a ring-shaped man-
ner with a meander structure according to
the third embodiment of the present inven-
tion.

Fig. 9B shows the contact ring according to the third
embodiment of the present invention with
projections which point in the same direction.

Fig. 9C shows the contact ring according to the third
embodiment of the present invention with
projections which point in different direc-
tions.

Fig. 10 shows a possible application of the contact
ring according to the third embodiment.

Fig. 11A shows the contact ring according to the third
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embodiment with attachment projections
having a flat shape.

Fig. 11B shows the contact ring according to the third
embodiment with attachment projections
having bent-over projections.

Fig. 11C shows the contact ring according to the third
embodiment with attachment projections
having a flat shape in a second variant.

Fig. 11D shows the contact ring according to the third
embodiment with attachment projections
having bent-over projections in a second
variant.

Fig. 11E shows the contact ring according to the third
embodiment with attachment projections
having a flat shape in a third variant.

Fig. 11F shows the contact ring according to the third
embodiment with attachment projections
having bent-over projections in a third vari-
ant.

Fig. 12A shows the contact ring according to the third
embodiment in an exemplary variation hav-
ing a flat shape.

Fig. 12B shows the contact ring according to the third
embodiment in an exemplary variation hav-
ing bent-over projections.

Fig. 12C shows the contact ring according to the third
embodiment in a further exemplary variation
having a flat shape.

Fig. 12D shows the contact ring according to the third
embodiment in a further exemplary variation
having bent-over projections.

Fig. 13A shows the contact ring according to the third
embodiment as part of a contact system in
a first variant.

Fig. 13B shows the contact ring according to the third
embodiment as part of a contact system in
a second variant.

Fig. 13C shows the contact ring according to the third
embodiment as part of a contact system in
a third variant.

Fig. 13D shows the contact ring according to the third
embodiment as part of a contact system in
a fourth variant.

[0021] Embodiments of the present invention shall be

described hereafter in detail with reference to Figures 2A
to 13D.
[0022] Figures 2A to 2C show a contact ring 10 accord-
ing to a first embodiment of the present invention. As
shown in Figure 2A, contact ring 10 comprises a strip 12
made of electrically conductive material. Strip 12 is pro-
vided with projections 14 on at least one longitudinal side.
Projections 14 taper and form a tip at their end. Figure
2B shows that strip 12 can be equipped at the ends with
a closure 16 which allows strip 12 to be closed to form a
ring-shaped cylindrically arranged structure, as can be
seen in Figure 2C. This structure allows for simple and
inexpensive production of contact ring 10 by punching
and bending. As shown in Figure 2C, projections 14 are
bent outwardly and have an S-shaped cross section.
[0023] A coil spring (not shown) can optionally sur-
round contact ring 10 concentrically so that the connec-
tion between contact ring 10 and cylindrical contact ele-
ment 2 is even more stable.
[0024] In addition, it is also possible for the strip to be
open at the ends without a closure. In this case, the coil
spring can optionally hold the strip together. Another pos-
sibility is for the strip to be a little longer without a closure
and comprises an overlap at the ends.
[0025] The material of contact ring 10 preferably com-
prises a copper alloy which can be silver-plated. In con-
trast to spring steel, this material has good mechanical
as well as good electrothermal properties.
[0026] Figure 3 shows an application example of con-
tact ring 10. Contact ring 10 is arranged between two
contact elements 1 and 2 such that it touches the oppo-
sitely disposed surfaces of contact elements 1 and 2 with
the tips of S-shaped projections 14. If contact elements
1 and 2 are pressed against one another, then the tips
of projections 14 penetrate electrically insulating surface
layers such as a layer of aluminum oxide which naturally
forms on the surface of a contact element made of elec-
trically conductive aluminum.
[0027] An electrically conductive connection can thus
be established with the aid of contact ring 10 between
the electrically conductive core of first contact element 1
and the electrically conductive core of second contact
element 2, even if contact elements 1 and 2 comprise
insulating surfaces that electrically separate them from
one another. A large number of projections 14, for exam-
ple 24, like in Figure 2C, on both sides of contact ring 10
has a physically positive effect on the electrothermal
properties of the connection between the two contact el-
ements 1 and 2.
[0028] The structure of contact ring 10 with its pointed
projections 14 for touching contact elements 1 and 2 also
minimizes the area of the contact sections in which a
protective surface of contact elements 1 and 2 is dam-
aged. Corrosion of contact elements 1 and 2 can thereby
be counteracted.
[0029] Figure 4 shows a contact ring 100 according to
a second embodiment of the present invention. This con-
tact ring 100 comprises a flat ring made of electrically
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conductive material. The flat ring is provided with projec-
tions 104 on the two narrow sides. Projections 104 taper
towards their end. Projections 104 are bent such that
they point out of the plane spanned by ring 100, wherein
projections 104 on the outer side of ring 100 and projec-
tions 104 on the inner side of ring 100 point in opposite
directions. Projections 104 are preferably, but not nec-
essarily, arranged with regular spacings, where internal
projections 104 can also have individual greater spac-
ings.
[0030] Projections 104 on the outer side of ring 100
have an S-shaped cross section. They are oriented such
that they surround a common inscribed circle that they
touch with one flat side. Projections 104 on the inner side
of ring 100 are oriented such that they each touch a com-
mon inscribed circle with an edge. This edge is sharp
and therefore able to penetrate insulating surfaces. Pro-
jections 104 on the outer side of the ring can also option-
ally be oriented such that they each touch a common
inscribed circle with an edge that is sharp and can there-
fore penetrate insulating surfaces.
[0031] Like contact ring 10 according to the first em-
bodiment, the material of contact ring 100 according to
the second embodiment preferably comprises a copper
alloy which can be silver-plated and which has good me-
chanical as well as good electrothermal properties.
[0032] The structure of contact ring 100 can be created
in a simple and inexpensive manner as a reel-to-reel strip
by punching and bending.
[0033] Figure 5 shows how contact ring 100 according
to the second embodiment can be arranged in a contact
system 400 together with a ground cylinder 200 and a
shielding cylinder 300. Projections 104 on the outer side
of the ring engage around shielding cylinder 300. Projec-
tions 104 on the inner side of the ring are spread apart
from the inside against ground cylinder 200. The connec-
tion is established by press-fitting, so that contact ring
100, ground cylinder 200, and shielding cylinder 300
touch each other without any air gaps therebetween.
[0034] As shown in Figures 6A and 6B, contact ring
100 contacts ground cylinder 200 with a sharp edge of
projections 104 on the inner side of the ring. As a result
of the pressure of the press fit, the sharp edges penetrate
the surface of ground cylinder 200. As described in rela-
tion to contact ring 10 according to the first embodiment,
this creates an electrically conductive connection be-
tween contact ring 100 and the electrically conductive
core of ground cylinder 200. Due to the expansion of the
contact section between contact ring 100 and ground cyl-
inder 200, corrosion is additionally reduced.
[0035] As shown in Figures 7A to 7C, shielding cylinder
300 comprises three centering projections 302. Shielding
cylinder 300 is connected to contact ring 100 in such a
way that centering projections 302 are each positioned
where contact ring 100 comprises internal projections
104 with greater spacings. As a result, centering projec-
tions 302 can be bent around contact ring 100 so that
they touch ground cylinder 200 from the inside without

being obstructed by a projection 104 of contact ring 100.
[0036] Centering projections 302 hold shielding cylin-
der 300 firmly at ground cylinder 200. As a result, they
facilitate the centering of shielding cylinder 300 relative
to ground cylinder 200 and stabilize contact system 400.
Centering projections 302 and the press-fit of contact
system 400 thereby ensure that the connection com-
posed of contact ring 100, ground cylinder 200, and
shielding cylinder 300 does not have any air gaps nor
any relative motions and vibrations of the components.
As a result, efficient electromagnetic shielding can be
ensured, in particular in the event of high frequencies.
[0037] As shown in Figure 8, contact ring 100 accord-
ing to the second embodiment can alternatively comprise
a toothing 106 instead of internal projections 104. This
alternative of contact ring 100 according to the second
embodiment can be produced in a simple and inexpen-
sive manner by deep drawing, punching, and bending.
[0038] Figure 9 shows a contact ring 1000 according
to a third embodiment of the present invention. Like con-
tact ring 100 of the second embodiment, contact ring
1000 consists of a strip which is closed to form a flat,
ring-shaped structure. In addition, contact ring 1000 of
the third embodiment has a meander structure with sec-
tions alternately pointing inwardly 1008 and outwardly
1009. This arises from the strip being provided with cut-
outs 1010 and 1011 which alternately start out from the
inner and outer edge of the strip and extend into the in-
terior of the strip (see Figure 9A). The meanders pointing
inwardly are bent out of the plane of the ring and in this
manner form projections 1004 for the electrically conduc-
tive contacting of the contact elements. Projections 1004
can point in the same direction, as shown in Figure 9B,
or in different directions, as shown in Figure 9C.
[0039] Figure 10 shows a possible application of con-
tact ring 1000 according to the third embodiment for con-
necting two contact elements 1 and 2. Due to its structure,
contact ring 1000 is elastic in several directions of ex-
pansion. On the one hand, the angle between outer 1009
and bent-over inner sections 1008 and therefore the ex-
pansion of contact ring 1000 out of the plane of the ring
can be varied by moving contact elements 1 and 2 to-
wards or away from one another. On the other hand, the
radius of contact ring 1000 can be varied by expanding
or compressing the meander structure, thereby increas-
ing or reducing the circumference of contact ring 1000.
In the example of contact element 1 shown in Figure 10,
this property allows the radially elastic contact ring 1000
to be pulled over a latching step 1012 which is provided
with a ramp 1014 on one side. In the target position, con-
tact ring 1000 rests on a retaining ring 1015 and is pre-
vented from slipping off contact element 1 by latching
step 1012.
[0040] The meander structure according to the third
embodiment allows for a mechanically advantageous
connection of the contact elements since they can be
effectively decoupled and vibrations can thus be re-
duced. The configuration is also very variable and can
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be easily adapted to the given spatial conditions. For ex-
ample, Figures 11A to 11F show a variation of contact
ring 1000 according to the third embodiment which com-
prises an additional section of outer meanders 1016
pointing out of the plane of the ring and is therefore suit-
able for the attachment to cylindrical contact elements.
The length and shape of the cutouts pointing inwardly
and outwardly can then be varied and the spatial elastic
properties of contact ring 1000 can thereby be adapted
to the respective conditions. Figures 12A to 12D also
show variations with attachment projections which can
be connected to a contact element, for example, by weld-
ing.
[0041] As shown in Figures 13A to 13D, contact ring
1000 according to the third embodiment can also be used
as part of a contact system for connecting a ground cyl-
inder 200 and a shielding cylinder 300.

List of reference characters

[0042]

1, 2 contact element
3 contact ring in a known embodiment
10, 100, 1000 contact ring
12 strip
14, 104, 1004 projection
15 flat segment
16 closure
18 coil spring
102 increased spacing
106 toothing
200 ground cylinder
300 shielding cylinder
302 centering projection
400 contact system
1007 attachment projection
1008 section facing inwardly
1009 section facing outwardly
1010 cutout facing inwardly
1011 cutout facing outwardly
1012 latching step
1013 inner ramp
1014 outer ramp
1015 retaining ring
1016 section of the outer sections pointing

out of the plane of the ring

Claims

1. Contact ring (10, 100, 1000) for connecting at least
a first and a second electrically conductive contact
element (1, 2), the contact ring (10, 100, 1000) com-
prising:

a strip (12) comprising electrically conductive
material,

wherein said strip (12) comprises a plurality of
projections (14, 104, 1004) on at least one lon-
gitudinal side,
wherein said projections (14, 104, 1004) are
configured such that they contact the electrically
conductive materials of said contact elements
(1, 2) and establish an electrically conductive
connection therebetween.

2. Contact ring (10, 100, 1000) according to claim 1,
wherein said projections (14, 104, 1004) penetrate
electrically insulating surface layers of said contact
elements, and/or wherein each projection (14, 104)
comprises tapering end sections which can be con-
nected to contact elements (1, 2).

3. Contact ring (10, 100, 1000) according to one of the
preceding claims, wherein said strip (12) is closed
to form a circular ring structure or a structure that is
topologically equivalent thereto, and/or wherein at
least one of said projections (14, 104, 1004) is bent
in order to form a spring contact.

4. Contact ring (10, 100, 1000) according to one of the
preceding claims, wherein the material of said con-
tact ring (10, 100, 1000) comprises a copper alloy.

5. Contact ring (10) according to one of the preceding
claims, wherein said strip (12) is closed to form a
circular ring structure or a structure that is topologi-
cally equivalent thereto and is arranged in a cylindri-
cal shape.

6. Contact ring (10) according to claim 5, wherein said
contact ring (10) comprises 24 projections on each
side.

7. Contact ring (10) according to one of the claims 5 or
6, wherein said projections (14) have an S-shaped
cross section.

8. Contact ring (10) according to one of the claims 5 to
7 additionally comprising a coil spring (18) which en-
gages around said strip.

9. Contact ring (100, 1000) according to one of the
claims 1 to 4, wherein said strip is closed to form a
circular ring structure or a structure that is topologi-
cally equivalent thereto and is arranged at least in
part in a flat manner.

10. Contact ring (100, 1000) according to claim 9, where
said projections (104, 1004) have edge sections with
sharp edges.

11. Contact ring (100) according to one of the claims 9
or 10, where said contact ring (100) comprises 15
projections (104) with sharp edges on one side.
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12. Contact system comprising a contact ring (100) ac-
cording to one of the claims 9 to 11, a ground cylinder
(200), and a shielding cylinder (300), wherein said
contact ring is disposed between said two cylinders
and wherein said ground cylinder (200) and said
shielding cylinder (300) are connected to one anoth-
er by a press-fit.

13. Contact system according to claim 12, wherein said
shielding cylinder (300) comprises three centering
projections (302) for centering said shielding cylinder
(300) with respect to said ground cylinder (200).

14. Contact system according to one of the claims 12 or
13, wherein at least one of said cylinders comprises
the electrically conductive material aluminum.

15. Contact ring (1000) according to one of the claims 9
or 10, wherein said strip has a meander structure
with sections alternatingly pointing inwardly and out-
wardly, wherein the sections pointing inwardly are
bent upwardly or downwardly from the plane of the
ring and form said projections (1004).
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