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(54) Retention spring and substrate therefor

(57) The present invention relates to a spring mem-
ber (1) for retaining an electrical plug and a substrate
(100) for a receptacle (201) for an electrical plug. In order
to provide a receptacle for electrical plugs, especially 3.5
mm AV-plugs with circular cross-sections, which pro-
vides stable and sufficiently high retention forces, a
spring member (1) according to the present invention is
designed such that it comprises at least two spring sec-
tions (12a, 12b) resiliently deflectable with respect to

each other and defining between them a volume (3) for
receiving at least a section of the electrical plug in an
insertion direction (I) of the spring member (1), wherein
at least one of the spring sections (12a, 12b) provides a
guiding surface (3a, 3b) slanted with respect to the in-
sertion direction (I) for guiding the plug into an end posi-
tion (F) of the plug within the volume (3) and a latching
organ (31) adapted to interact with the plug in the end
position (F) in order to prevent withdrawing the plug from
the end position (F) against the insertion direction.
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Description

[0001] The present invention relates to a spring mem-
ber for retaining an electrical plug, especially a 3.5 mm
AV-plug.
[0002] Further, the invention relates to a substrate for
a receptacle for an electrical plug.
[0003] Spring members and substrates mentioned
above are known from the prior art. Especially, for the
mentioned 3.5 mm AV-plugs, also called TRS-plugs or
TRRS-plugs or in German "Klinkensteckr", it is provided
that the plug is held in its receptacle by the spring forces
exerted onto the plug by one of the electrical contacts
within the receptacle, which may be an AV-jack. The con-
tact generally meshes with a neck of the plug. In other
words, the plug is provided with a circular groove behind
its tip. One of the electrical contacts within the receptacle
snaps into this groove in order to prevent that the plug is
pulled out of the receptacle.
[0004] Disadvantages arising from the known ways of
retaining the electrical plugs within circular cross-sec-
tions described above are that the retention forces vary
greatly with the conditions of the spring contact retaining
the plug. The spring contact may wear, become loose or
may simply bend during its lifetime so that sufficient re-
taining forces cannot be assured. Further, tolerances in
manufacturing and assembling the spring contact may
lead to undesired deviations of retention forces of differ-
ent receptacles manufactured in the same production
line.
[0005] In view of these disadvantages, it is an object
of the present invention to provide a receptacle for the
mentioned electrical plugs, e.g. 3.5 mm AV-plugs with
circular cross-sections, which provides stable and suffi-
ciently high retention forces.
[0006] This object is achieved according to the inven-
tion for the initially mentioned spring member in that it
comprises at least two spring sections resiliently deflecta-
ble with respect to each other and defining between them
a volume for receiving at least a section of the electrical
plug in an insertion direction of the spring member,
wherein at least one of the spring sections provides a
guiding surface slanted with respect to the insertion di-
rection for guiding the plug into an end position within the
volume and a latching organ adapted to interact with the
plug in the end position in order to prevent withdrawing
the plug from the end position against the insertion di-
rection.
[0007] A spring member according to the invention
does not necessarily have to have an electrical function
but can be designed merely to exert a preferably high
retention force onto the plug. The spring member may
interact with the plug in that the latching organ can mesh
with the plug, e.g. in that it snaps into the neck, i.e. circular
groove. By guiding the plug into the end position, the
spring member can assure a precise placement of the
plug within the receptacle. Thereby, the spring contacts
within the receptacle can be protected in that uncon-

trolled movements of the plug within the receptacle are
prevented. Further, the spring contacts may be designed
to only fulfil electrical specifications and may therefore
be optimized as the mechanical requirements for retain-
ing the plug are shifted to the spring member.
[0008] For the substrate in the beginning of the de-
scription, the object of the invention is solved in that the
substrate comprises at least one counter fixing element
for fixing a spring member according to the invention by
positive fit and/or friction fit. Thereby, the receptacle may
be easily assembled in that the spring member is pressed
onto the substrate such that the spring member meshes
with the at least one counter fixing element, whereby no
additional means such as adhesives or fixing elements
like pins or screws are needed.
[0009] The above-mentioned solutions according to
the present invention may be combined in any way with
any one of the following advantageous embodiments of
the present invention respectively and thus further im-
proved.
[0010] According to a first improvement, the spring
member may circumferentially encompass the volume
by at least 180° essentially perpendicularly to the inser-
tion direction. Thereby, the spring member may encom-
pass the plug, e.g. the neck of an AV-plug with a circular
cross-section. This helps to improve the interaction be-
tween the plug and the spring member, whereby the re-
tention forces and the precision of the retention of the
plug may be increased. In other words, the spring mem-
ber may tightly grab the plug in that it encompasses the
plug by preferably more than 180°.
[0011] Encompassing the plug may be realised in that
in a projection along the insertion direction, the spring
member is shaped essentially as a ring portion with two
free ends defining a gap between each other allowing for
an extension of the spring member. Thereby, the volume
defined by the spring member may be circular in a pro-
jection along the insertion direction, such that it provides
a snug fit of the plug between the spring sections. The
spring sections may simply be segments of the ring, i.e.
the cross-sections of the spring sections may be seg-
ments of a circle. The gap between the free ends may
then be necessary in order to provide the elasticity and
flexibility of the spring member.
[0012] The above-mentioned embodiments may be
easily realised in that the spring member may at least
partially have a frusticonical shape. Hence, in a projection
in a radial direction running essentially perpendicularly
to the insertion direction, the spring member may have
a trapezoidal shape. Due to the frusticonical shape, both
spring sections may have slanted surfaces as the volume
defined by the spring member may taper along the inser-
tion direction. The gap between the free ends may be
easily realised in that the frusticonical shape is provided
with a lateral cut-out.
[0013] According to another advantageous embodi-
ment of a spring member according to the present inven-
tion, the at least one latching organ may be located at a
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rear end of the spring member, the rear end may be point-
ing into the insertion direction. This may be achieved for
example in that the spring member having a frusticonical
shape can be designed such that the edge on the tapered
side can be formed as a latching organ. Thereby, e.g. a
head of an AV-plug with a circular cross-section may be
pushed through the spring member along the insertion
direction until the rear end of the spring member snaps
into the neck. Hence, the head may be first guided and
centred within the frusticonically shaped volume for then
expanding the spring member at its most narrow portion
in the region of the rear, which will then interact with the
neck by meshing with the neck when the plug has
reached the end position. In other words, the end position
may be defined by the rear end when it interacts with the
plug, e.g. by snapping into the neck.
[0014] According to another advantageous embodi-
ment of the present invention, it may be provided that the
latching organ comprises at least two latching elements
arranged essentially at the same level in the insertion
direction and distanced from each other along a circum-
ferential line of the spring member. Thereby, it may be
assured that the spring member interacts with the plug
at a precisely defined position in the insertion direction.
An equally distanced distribution of the latching elements
enables a balanced exertion of retention forces onto the
plug. For example, the at least two latching elements may
be formed as teeth protruding from the spring member
in the insertion direction. These teeth may have a trap-
ezoidal shape with a flat outer edge. Thereby, the teeth
can be designed for having a desired resiliency. It can
be prevented that the teeth cut into the plug and damage
it or its coating in a way that electrical specifications of
the plug are impaired.
[0015] According to a further embodiment of the
present invention, it may be provided that at least one
fixing element for fixing the spring member to a substrate
is formed at the spring member. The fixing element may
be formed as a lug protruding from the spring member
in the insertion direction and/or transversely to the inser-
tion direction. The lug can be easily inserted into the
counter fixing elements formed at the substrate. By pro-
truding from the spring member, it may be prevented that
the lug interferes with the volume for accommodating the
plug. The lug may be shaped as desired in order to affix
the spring member at the substrate.
[0016] Further, at least two fixing elements may pro-
trude from the spring member at opposing sides of the
spring member. Thereby, any forces acting on the spring
member during insertion or extraction of the plug may be
evenly distributed between the fixing elements in order
to provide a balanced bearing of these forces at the sub-
strate. This effect may further be improved in that at least
two fixing elements can be arranged within a common
plane. The plane may extend in a height- and a cross-
direction of the spring member.
[0017] The manufacturing and lifetime of the spring
member may be enhanced in that the first and the second

spring sections are integrally formed by a body section
of the spring member. This body section may have the
frusticonical shape mentioned above. Thereby, the
spring member can be formed as one piece, e.g. from
sheet metal material.
[0018] For the substrate mentioned in the beginning of
the description, the solution according to the present in-
vention may be further improved in that the at least one
counter-fixing element can be arranged at a rear section
of the receptacle. This is especially useful when using
the substrate for assembling a receptacle for AV-plugs
with rounded cross-sections which have the mentioned
head on their ends which is separated from their shafts
by a neck. The head may then interact with the spring
member located at the rear section of the receptacle and
may be held by the at least one counter-fixing element.
[0019] According to another embodiment of a sub-
strate according to the present invention, at least two
counter-fixing elements may be arranged at opposite
sides of a receptacle area of the substrate in a common
plane running essentially perpendicularly to the insertion
direction. Thereby, the forces exerted by the spring mem-
ber onto the substrate may be evenly distributed at both
sides of the receptacle area. This enables a balanced
bearing of the forces and a precise positioning of the
spring member.
[0020] The invention will be described in more detail
by way of example hereinafter with reference to the ac-
companying drawings which illustrate advantageous em-
bodiments. The described embodiments are only possi-
ble configurations in which the individual features may,
however, as described above, be implemented inde-
pendently of each other or be omitted. Corresponding
elements illustrated in the drawings are provided with the
same reference signs. Parts of the description relating
to the same elements in different drawings are omitted.
[0021] In the drawings:

Fig. 1 is a schematic perspective view of an arrange-
ment comprising a spring member and a sub-
strate according to an embodiment of the
present invention;

Fig. 2 is a schematic perspective view of a spring
member according to an embodiment of the
present invention;

Fig. 3 is a schematic side view of the spring member
shown in Fig 2;

Fig. 4 is another schematic side view of the spring
member shown in Figs. 2 and 3; and

Fig. 5 is an example of a diagram showing insertion
and extraction forces acting on a plug along its
displacement in parallel with an insertion direc-
tion, exerted onto the plug by a receptacle com-
prising a spring member according to an em-
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bodiment of the present invention.

[0022] In the following, an arrangement 200 for a re-
ceptacle 201 for an electrical plug (not shown), especially
for AV-plugs with circular cross-sections, comprising a
spring member 1 and a substrate 100 are explained with
reference to the respective embodiments thereof shown
in the figures.
[0023] Fig. 1 is a schematic perspective view of the
spring member 1 and the substrate 100 assembled as
parts of the arrangement 200. The substrate 100 may be
a printed circuit board (PCB) or any kind of mechanically
stable mounting plate serving as a base of the arrange-
ment 200.
[0024] A receptacle area 101 may be formed on the
substrate 100. The receptacle area 101 may have the
form of a groove the shape of which is adapted to the
shape of an outer circumference of the plug. In the
present embodiment, the receptacle area 101 is formed
as a groove with a rounded shape for snugly accommo-
dating an AV-plug having a rounded cross-section. The
form of the receptacle area at least partially defines the
shape of the receptacle 201 and thereby a longitudinal
axis L of the receptacle 201.
[0025] The longitudinal axis L runs in parallel to a length
direction X of the arrangement 200. The length direction
X runs perpendicularly to a cross direction Y of the ar-
rangement 200. The length direction X and the cross di-
rection Y both run perpendicularly to a height direction Z
of the arrangement 200. For easy reference, the above-
mentioned length, cross and height directions, X, Y, Z,
respectively, are commonly used for the arrangement
200, the substrate 100 and the spring member 1.
[0026] The longitudinal axis L runs in parallel to an in-
sertion direction I in which the plug is inserted into the
receptacle 201, and in parallel to an extraction direction
E, in which the plug is extracted from the receptacle 201.
The insertion direction I and the extraction direction E
are running in opposite directions. For easy reference,
the insertion and extraction direction, I, E, respectively,
apply to the arrangement 200, as well as to the substrate
100 and the spring member 1.
[0027] The receptacle 201 is further defined by a
number of electrical spring contacts 202a, 202b, 202c,
202d, arranged along the receptacle 201 and distanced
from each other in the length direction X. The spring con-
tacts 202a to 202d delimit the receptacle 201 on the side
of the receptacle 201 opposing the receptacle area 101
in the height direction Z. The spring contacts 202a to
202d may be over-moulded by the substrate as shown
herein. The spring contact 202a may serve as a ground
connection. The spring contact 202b may serve for trans-
mitting video signals. The spring contacts 202c and 202d
may serve for transmitting left and right audio signals,
respectively, of a stereo audio signal.
[0028] The spring member 1 is arranged at an end sec-
tion 203 of the receptacle 201, which at the same time
represents an end section 103 of the receptacle area

101. A body portion 2 of the spring member 1 is snugly
seated within the receptacle area 101. An outer circum-
ference of the body portion 2 and the rounded circumfer-
ence of the receptacle area 101 are in mesh and aligned
with each other. Fixing elements 4a, 4b of the spring
member 1 protrude from the body portion 2 in the length
direction X and the cross-direction Y. The fixing elements
4a, 4b are seated within counter-fixing elements 104a,
104b, respectively, formed on the substrate 100.
[0029] The counter-fixing elements 104a, 104b have
a horse shoe-like shape in a projection along the height
direction. The free ends of the horse shoe-like shapes
constitute clamping limbs 105 which define between
each others clamping zones 106. Fixing zones 6 in the
form of sections of the fixing elements 4a, 4b running in
the cross-direction Y and being arranged at the same
level in the length direction X, i.e. in a common cross-
sectional plane, are seated within the respective clamp-
ing zones 106. Thereby, the spring member 1 is retained
on the substrate 100 and secured against movements in
the height direction Z by a friction fit of the clamping sec-
tion 6 within the clamping zones 106. Against the height
direction Z, the spring member 1 is held by the receptacle
area 101. In parallel to the length direction X, i.e. in the
insertion direction I and extraction direction E, the spring
member 1 is supported at the respective clamping limbs
105.
[0030] Further, the spring contact 102d reaches into
the receptacle 201 in the vicinity of a gap 8 formed be-
tween two free ends 10a, 10b of spring sections 12a,
12b, respectively, of the spring member 1. Thereby, the
plug may be contacted in an electrically conductive man-
ner in the end section 203, although it is encompassed
by the spring member 1 therein, in that the spring contact
202d reaches through the gap 8 towards the plug.
[0031] Moreover, the receptacle area 101 is formed
such that it provides a bottom 107 for the receptacle 201.
The substrate 100 may be further adapted to hold auxil-
iary parts 109 such as switches and side contacts.
[0032] Fig. 2 is a schematic perspective view of the
spring member 1. A volume 3 for the plug is defined be-
tween the two spring sections 12a, 12b which are virtually
separated from each other in this view by the longitudinal
axis L. Each spring section 12a, 12b provides a guiding
surface 3a, 3b, respectively, delimiting the volume 3. The
plug may be centred and guided during the insertion and
extraction between the guiding surfaces 3a, 3b. The gap
8 between the free ends 10a, 10b extends over approx-
imately 90° to 120 ° of the circumference of the body
portion 2.
[0033] Further, a latching organ 31 is formed at the
rear end 30. The latching organ 31 comprises several
latching elements 32a, 32b and 32c, which are formed
as teeth protruding from the body portion 2 in the insertion
direction I.
[0034] Fig. 3 is a schematic perspective side view of
the spring member 1. Here it becomes evident that the
body portion has a frusticonical shape such that its pro-

5 6 



EP 2 557 637 A1

5

5

10

15

20

25

30

35

40

45

50

55

jection along the cross direction Y and/or the height di-
rection Z is trapezoidal.
[0035] Between the latching element 32a and the fixing
element 4a, between the fixing element 4a and the latch-
ing element 32b, and between the latching element 32b
and the latching element 32c, cut-outs 33a, 33b and 33c,
respectively, are provided. The cut-outs 33a to 33c con-
tribute to the resiliency of the latching elements 32a to
32c. Measured in the length direction, the cut-out 33a is
deeper than the cut-out 33b, which again is deeper than
the cut-out 33c. Thereby, the clamping forces exerted by
32a to 32c onto the plug are homogenised.
[0036] Fig. 4 is another schematic perspective side
view of the spring member 1. Here, a latching element
32d is visible. A cut-out 33d is provided between the latch-
ing element 32c and the latching element 32d. A further
cut-out 33e is provided between the latching element 32d
and the fixing element 4b. The clamping sections 6 of
the fixing elements 4a, 4b are connected to the body
portion 2 via root sections 7. The root sections 7 are bent
essentially by 90° and thereby provide a resilient, yet
stable support for the clamping sections 6 at the body
portion 2.
[0037] Fig. 5 illustrates the insertion and extraction
forces to be applied onto a plug or pin inserted or extract-
ed, respectively, into and from the spring member 1 over
the displacement measured in parallel to the longitudinal
axis L as dimensionless values just representing rela-
tions between displacement and forces. Starting at a dis-
placement of approximately 1.6 slightly behind the front
end 20, insertion forces increase linearly to slightly de-
clining just before the main diameter of the plug tip passes
the rear end 30 at a displacement of approximately 3.8.
At their peak, the insertion forces amount to approximate-
ly 2.9. After the plug tip has passed the rear end 30, the
insertion forces rapidly decrease between 3.8 and a dis-
placement of approximately 4 until reaching approxi-
mately 0.7 at a displacement of 4. Afterwards, the inser-
tions forces linearly decrease until the end point of the
plug insertion, at which the rear end 30 is on the smaller
diameter of the plug at a displacement of 6, where the
insertion forces are approximately 0.4.
[0038] Hence, insertion forces are relatively rapidly in-
creasing between the starting point slightly behind the
front end 20 and the point at which the main diameter of
the plug passes the rear end 30, where they peak, thus
giving a user a defined response and feeling for the state
of the insertion procedure. By decreasing between the
point at which the main diameter of the plug passes the
rear end 30 and the end point of pin insertion where the
rear end 30 is on the smaller diameter of the plug, the
pin is easily brought into the end point or end position F,
where it is latched by the latching organ 31, which may
snap into a groove or neck of the plug or pin.
[0039] For extraction, the pin or plug has to be pulled
out of its end position F, which is illustrated by negative
extraction forces. The absolute value of the extraction
forces increases on a diminishing scale between the end

point F and the point at which the main diameter of the
plug passes the rear end 30, where the absolute value
has its peak of approximately 2.3 at a displacement of 4.
Between the point at which the main diameter of the plug
passes the rear end 30 and a point just behind the front
end 20, the extraction forces decrease such that they
become positive up to a peak value of approximately 0.8
at a displacement of 2.7 until diminishing at the front end
20 at a displacement of 1.6. In other words, the user has
to first pull rather strongly at the plug between a displace-
ment of 6 and 4, meaning that the plug is held firmly by
the spring member 1. Afterwards, between a displace-
ment of 4 and 1.6, the plug is pushed out of the spring
member 1 facilitating it for a user to withdraw the plug
from a receptacle.
[0040] The maximum absolute value of the insertion
forces exceeds the maximum absolute value of the ex-
traction forces, both at approximately the same displace-
ments. There, both values peak. Thus, a well-defined
pressure point is provided to the user.
[0041] Deviations from the above-described embodi-
ments are possible within the inventive idea. The body
portion 2 of the spring member 1 does not necessarily
need to have an at least partially circular cross-section
in a projection along the longitudinal axis L. The shape
of the body portion 2 may be adapted to the shape of a
pin or plug to be retained by the spring member 1. How-
ever, the circular shape of the body portion 2 is especially
advantageous with plugs having a circular cross-section,
such as AV-plugs. The number of fixing elements 4a, 4b
and latching elements 32a to 32d may be varied accord-
ing to the respective requirements. Hence, also the
number and shape of the cut-outs 33a to 33e may be
adapted to the desired requirements. Also the shape of
the substrate 100, especially the shape of the receptacle
area 101 and the counter fixing elements 104a, 104b
may be adapted to the desired shape of the plug and the
shape of the spring member 1.
[0042] Having two spring sections 12a, 12b resiliently
connected or attached to each other is of advantage,
especially when the spring sections 12a, 12b are rounded
such that they encompass the volume 3. Alternatively,
more than two spring sections 3a, 3b may be provided,
e.g. three sections forming a triangle, such that they de-
fine the volume 3 between them.
[0043] The arrangement 200 may be provided as a kit
characterised in that it comprises at least one spring
member 1 and/or at least one substrate 100 according
to an embodiment of the present invention.

Claims

1. Spring member (1) for retaining an electrical plug,
said spring member (1) comprising at least two
spring sections (12a, 12b) deflectable with respect
to each other and defining between them a volume
(3) for receiving at least a section of the electrical
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plug in an insertion direction (I) of the spring member
(1), wherein at least one of the spring sections (12a,
12b) provides a guiding surface (3a, 3b) slanted with
respect to the insertion direction (I) for guiding the
plug into an end position (F) of the plug within the
volume (3) and a latching organ (31) adapted to in-
teract with the plug in the end position (F) in order
to prevent withdrawing the plug from the end position
(F) against the insertion direction.

2. Spring member (1) according to claim 1 character-
ised in that it circumferentially encompasses the
volume (3) by at least 180° essentially perpendicu-
larly to the insertion direction (I).

3. Spring member (1) according to claim 1 or 2 char-
acterised in that in a projection along the insertion
direction (I), the spring member (1) is shaped essen-
tially as a ring portion with two free ends (10a, 10b)
defining a gap (8) between each other allowing for
an expansion of the spring member (1).

4. Spring member (1) according to one of claims 1 to
3 characterised by an at least partially frustoconical
shape.

5. Spring member (1) according to one of claims 1 to
4 characterised in that the at least one latching
organ (31) is located at a rear end (30) of the spring
member (1), the rear end (30) pointing into the in-
sertion direction (I).

6. Spring member (1) according to claim 5 character-
ised in that the latching organ (31) comprises at
least two latching elements (32a, 32b, 33c, 33d) ar-
ranged essentially at the same level in the insertion
direction (I) and distanced from each other along a
circumferential line of the spring member (1).

7. Spring member (1) according to claim 6 character-
ised in that the at least two latching elements (32a,
32b, 32c, 32d) are formed as teeth protruding from
the spring member (1) in the insertion direction (I).

8. Spring member (1) according to one of claims 1 to
7 characterised by at least one fixing element (4a,
4b) for fixing the spring member (1) to a substrate
(100), the fixing element (4a, 4b) is formed as a lug
protruding from the spring member (1) in the inser-
tion direction (I) and/or transversely to the insertion
direction (I).

9. Spring member (1) according to claim 8 character-
ised in that at least two fixing elements (4a, 4b) pro-
trude from the spring member (1) at opposing sides
of the spring member (1).

10. Spring member (1) according to claim 8 or 9 char-

acterised in that at least two fixing elements (4a,
4b) are arranged within a common plane.

11. Spring member (1) according to one of claims 1 to
10 characterised in that a first and a second spring
section (12a, 12b) are integrally formed by a body
portion (2) of the spring member (1).

12. Substrate (100) for a receptacle (201) for an electri-
cal plug characterised in that the substrate (100)
comprises at least one counter fixing element (104a,
104b) for fixing a spring member (1) according to
one of claims 1 to 11 by positive fit and/or friction fit.

13. Substrate (100) according to claim 12 character-
ised in that the at least one counter fixing element
(1 04a, 104b) is arranged at a rear section (103) of
the receptacle (201).

14. Substrate (100) according to claim 12 or 13 charac-
terised in that the at least two counter fixing ele-
ments (1 04a, 104b) are arranged at opposite sides
of a receptacle area (101) of the substrate (100) in
a common plane running essentially perpendicularly
to the insertion direction (I).
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