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(54) Semi-rigid plug

(57) Plug (12) for insertion into a socket (24), com-
prising a first (13) and a second (15) spaced apart bar,
each having a first essentially rigid section (14) and a
second essentially flexible section (16) shaped for re-
leasable engaging of the socket. The plug is adapted to
allow safe mechanical connection and release of the

mechanical connection in ordinary use as well as to al-
low disconnection of the connection if too strong a me-
chanical force in the wrong direction that might break
the bars is applied. The height of the plug is also limited
so that it can be used for very thin portable electronic
devices, like cellular phones of the clamshell type.
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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to the field of
plugs for insertion into sockets and more specifically to
a plug to be used in a connector, which is to be connect-
ed to the system connector of a portable electronic de-
vice.

DESCRIPTION OF RELATED ART

[0002] Portable electronic devices like cellular
phones are today getting smaller and smaller. In view of
this it is often necessary to provide the system connec-
tors used for among other things charging of the battery
of the device to have a smaller height, which makes it
necessary to use new designs for plugs to fit in these
system connectors for ensuring safe contact. This re-
quirement is especially important in so-called clamshell
phones, which have two bodies that can be folded over
each other and where only one such body includes the
system connector. There is however still a problem of
ensuring that the plug is not damaged when being bent
while inserted in a socket.
[0003] The Ericsson plug for system connectors
based on 3V and 4V platforms has used a plug with two
flexible bars joined together by a snap hook at the tip,
which bars are both break-off and overload safe. The
bars are also flexible at the point of exit from the con-
nector body. The problem with this construction is how-
ever that it is hard to dimension for use in phones that
are thin. When inserting this plug into a socket it is in-
serted straight into the socket, while the plug needs to
be bent in order to be removed from the socket.
[0004] Another type of plug is the type
Molex-SD91180/91181 or the plug used in the Nokia
phone model 5110. This plug has one rigid bar provided
with a protrusion at the tip for engaging a recess of a
mating socket. The plug is furthermore provided with a
spring and a button, where the spring acts to force the
bar against the wall including the recess and thereby
acts to force the protrusion into the recess. The button
forces the bar and spring downward for releasing the
plug from the socket. When the button is depressed the
protrusion is made to disengage with the recess of the
socket. This type of plug is however not break-off or
overload safe and can therefore break, i.e. does not
safely release contact in case the plug is subjected to
great forces in a direction essentially parallel to the
opening area of the socket.
[0005] Yet another type of plug is the Nokia connector
PoPPort®, which also includes a single rigid bar with a
spring. The bar has a protrusion, which is pressed by
the spring into a cut-out of a metal wall within the socket.
The protrusion is shaped for being self-releasing when
the pull-out force applied reaches a certain level. The
bar is here short and the socket has a large chamber for

allowing the connector to be broken off without damage.
Because of the low spring force of this plug and the short
length of the plug, the fit within the socket can be less
satisfactory, which can lead to unwanted disconnection
of the plug.
[0006] There is thus a need for a new type of plug for
use in system connectors that have small height dimen-
sions for enabling insertion in thin devices, while at the
same time avoiding breaking of the plug in case of a
wrong disconnection of the plug from the socket into
which it is plugged because of accidentally applied force
in the wrong direction.

SUMMARY OF THE INVENTION

[0007] The present invention is thus directed towards
solving the problem of providing a plug that can be in-
serted and taken out of a socket in an easy manner while
providing damage-free break-off of the connection if the
plug is subjected to a damaging force when being in-
serted.
[0008] According to a first aspect of the present inven-
tion, this problem is solved by a plug for insertion into a
socket, comprising: a first and a second spaced apart
bar each having a first essentially rigid section and a
second essentially flexible section shaped for releasa-
ble engaging of the socket.
[0009] A second aspect of the present invention is di-
rected towards a plug including the features of the first
aspect, wherein the first section furthermore has a larger
height than the second section.
[0010] A third aspect of the present invention is direct-
ed towards a plug including the features of the second
aspect, wherein the first section of each bar is further-
more provided with a portion adjacent the second sec-
tion, having a varying height.
[0011] A fourth aspect of the present invention is di-
rected towards a plug including the features of the first
aspect, wherein the height variation is linear.
[0012] A fifth aspect of the present invention is direct-
ed towards a plug including the features of the first as-
pect, wherein the second section includes a recess en-
gaging a corresponding protrusion of the socket.
[0013] A sixth aspect of the present invention is di-
rected towards a plug including the features of the first
aspect, wherein the second section includes a protru-
sion for engaging a recess of the socket.
[0014] A seventh aspect of the present invention is di-
rected towards a plug including the features of the first
aspect, wherein the second sections of the two bars are
joined in an end furthest from the first sections by a third
section having a spring like action.
[0015] An eighth aspect of the present invention is di-
rected towards a plug including the features of the first
aspect, wherein the relationship between the height and
the length of the plug is at least 1/3.
[0016] A ninth aspect of the present invention is di-
rected towards a plug including the features of the first
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aspect, further including a plug frame having a front end
wall, wherein the two bars are fixedly attached at and
project out from the front end wall of the plug frame.
[0017] A tenth aspect of the present invention is di-
rected towards a plug including the features of the ninth
aspect, wherein the bars are attached to the front end
wall with the first sections.
[0018] The present invention is also directed towards
solving the problem of providing a connector that can
be plugged into and unplugged from a mating connector
in an easy manner while providing damage-free break-
off of the connection if the connector is subjected to a
damaging force when being inserted.
[0019] According to an eleventh aspect of the present
invention, this problem is solved by a connector includ-
ing at least one plug for insertion into a socket of a cor-
responding connector, wherein the plug comprises:

a first and a second spaced apart bar each having
a first essentially rigid section and a second essen-
tially flexible section shaped for releasable engag-
ing of the socket.

[0020] The invention has the following advantages. It
is small and compact and allows small heights of the
plug used for a system connector. It allows stable at-
tachment of accessories to a system connector. It also
allows damage-free break off of the plug from the socket
of the system connector in case the plug is bent. The
normal insertion and removal of the plug is furthermore
direct and easily understandable because no bending
is needed when removing the plug from the socket.
[0021] It should be emphasized that the term "com-
prises/comprising" when used in this specification is tak-
en to specify the presence of stated features, integers,
steps or components, but does not preclude the pres-
ence or addition of one or more other features, integers,
steps, components or groups thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The present invention will now be described in
more detail in relation to the enclosed drawings, in
which:

fig. 1 shows a perspective view of an accessory
connector including two plugs according to the in-
vention,
fig. 2 shows a perspective view of a system connec-
tor including two sockets for receiving the plugs in
the accessory connector,
fig. 3 shows a side view of a plug according to the
invention,
fig. 4 shows a sectional view of a plug according to
a first embodiment of the invention inserted into a
socket, where the section has been taken along
lines A-A of fig. 1 and 2,
fig. 5 shows a sectional view of a plug according to

a second embodiment of the invention inserted into
a socket, where the section has been taken along
lines A-A of fig. 1 and 2,
fig. 6 shows a sectional view of a plug according to
another embodiment of the invention inserted into
a socket, where the section has been taken along
lines A-A of fig. 1 and 2, and
fig. 7 a -d shows a sectional view of a plug inserted
into a corresponding socket and its disengagement
from the socket when a break-off force is applied
onto it.

DETAILED DESCRIPTION OF EMBODIMENTS

[0023] Fig. 1 shows a perspective view of an acces-
sory connector 10 for insertion into a system connector
of a portable electronic device. Such a device is prefer-
ably a cellular phone, but several other types of devices
are also feasible. Such a device can for instance also
be a PDA (personal digital assistant), a palm top com-
puter, a lap top computer, a portable gaming machine
and a smartphone. The accessory connector is normally
provided for connection of an accessory such as a
hands-free device to the phone. There are of course
many other types of accessories that can be connected
to a phone, like an additional keyboard, a charger,
MP3-player or a camera. In order to do this the acces-
sory connector 10 includes a number of electrical inter-
faces 11 provided between two plugs 12 according to
the invention. The plugs 12 ensure safe mechanical
connection of the connector to a system connector such
that an electrical contact between the electrical interfac-
es 11 of the connector with corresponding electrical in-
terfaces in the system connector is ensured. In the draw-
ing a coordinate system indicating the different direc-
tions that the plug is extending into is included. The plug
thus has a certain extension in the width dimension x, a
certain extension in the length dimension y and a certain
extension in the height dimension z. From the figure it
is clear that the height is much smaller than the width.
Also the bars of the plug are fairly wide and long in re-
lation to the height.
[0024] Fig. 2 shows a perspective view of a corre-
sponding system connector 11 provided with two sock-
ets 17 in which the plugs of the connector can be insert-
ed. The system connector also comprises mating elec-
trical interfaces 9 for the electrical interfaces of the con-
nector in fig. 1. In fig. 1 and 2 there is also shown a sec-
tion taken straight through a socket and a plug in the
longitudinal direction, which sections are denoted A-A.
Also here the corresponding x-y-z coordinate system is
included. The sections are thus taken in a plane extend-
ing in directions y and z.
[0025] Fig. 3 shows a side view of a plug 12 according
to a first embodiment of to the present invention. Here
the z and y axis of the coordinate system are shown for
indicating the dimensions of the plug 12. The plug 12,
which is preferably made all in a plastic material, in-
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cludes a first and a second long essentially parallel bar
13 and 15 extending in the y direction and having three
sections. A first section 14 has a first portion 19 with an
essentially even height in the z direction and a rectan-
gular cross-section and a second portion 18 having a
rectangular cross-section and an essentially linearly di-
minishing height in the z direction. The first section 14
is joined to a second section 16 having an even height
in the z direction, which height is smaller than the height
of the first portion 19 of the first section 14 and an es-
sentially rectangular cross section. The second portion
18 of the first section 14 interconnects the first portion
19 of the first section 14 with the second section 16 such
that the second portion 18 of the first section 14 has the
same height at a point where it joins the first portion 19
of the first section 14 and has the same height as the
second section 16 at the point of connection to this sec-
ond section 16. The first section 14 of each bar 13 and
15 furthermore has a protrusion on the first portion 19
at the end furthest from the second section 16, and fac-
ing upwards and downwards, respectively, away from
the neighbouring bar, which protrusion is used for se-
curing the plug in the accessory connector. The inter-
faces between the different sections and portions of a
bar are indicated with dashed lines. The side of the sec-
ond portion 18 of the first section 14 of a bar facing the
other bar is furthermore the side experiencing the height
variation in the z direction in this embodiment, while the
side facing away from the neighbouring bar is relatively
straight. It should however be realised that the other side
might just as well experience the height variation. The
second sections 16 of both the bars are furthermore
joined by a curved third section 20, such that the plug is
provided as a unitary piece, which is more easily insert-
ed into a socket. The second section 16 is provided with
a curvature for provision of a recess 22, the use of which
will be described later.
[0026] Fig. 4 shows a cross-sectional view of the plug
12 inserted into a socket 17 for providing safe contact
between the accessory connector 10 and the system
connector 13, where the section has been taken along
lines A-A of fig. 1 and 2. In the drawing both the z- and
y-axes are also shown. The first portions of the first sec-
tions of the first and second bars are here essentially
wholly inserted in a cavity of the accessory connector in
a direction, which is opposite to the direction y. Both
these portions are thus surrounded by a plug frame 30
of the accessory connector, which plug frame has a front
end wall 32 provided in a plane extending in the z direc-
tion, in which the opening of the cavity is provided. The
protrusions on the first sections are here used to grip an
interior wall of the cavity and the bars are pressed
against interior walls of the cavity. A distance element
26 provided between the bars 13 and 15, approximately
at the point of exit from the cavity, ensures that the bars
are rigid in at least the first portion of the first section.
Because of this element 26 the bars are fixedly attached
at the front end wall 32 of the plug frame 30. The two

bars are thus projecting in parallel out from the end wall
32 of plug frame 30 in the horizontal direction y. This
ensures that they are rigid close to this end wall. The
flexibility of the two bars then increases with the distance
from the wall in the longitudinal direction y. The second
portion of the first section then ensures a progressive
decrease of the rigidity until the plug is fairly flexible in
the second section, which is used when allowing inser-
tion of the plug in a socket. The plug is therefore to be
inserted straight into a socket 17 having a cavity for re-
ceiving the plug along the horizontal direction y. The top
end of the bars 13 and 15 are to be inserted in a corre-
sponding cavity of the socket 17 of the system connec-
tor. This means that the third and second sections as
well as the second portion of the first section of the two
bars are inserted into the cavity of the socket 17, the
shape of which corresponds to the outer shape of the
plug. Here the walls of the socket cavity have two pro-
trusions 28 corresponding to the recesses 22 of the sec-
ond section of the two bars 13 and 15. The first section
is here relatively stiff when being inserted into the cavity,
while the second section is flexible allowing safe secur-
ing of the plug in the socket 17. When releasing the plug
from the socket, it should be pulled straight out from the
cavity backwards along the horizontal direction opposite
to the direction y, without bending. This has the advan-
tage that the user moves the plug in the opposite direc-
tion of the one he used for inserting the plug, which is
more logical and therefore more user friendly than for
some of the previous known plugs.
[0027] Sometimes the plug is subject to bending and
then it is important that the connection is broken before
the plug is destroyed. The third interconnecting section
20 here functions like a spring allowing separate bend-
ing of the two bars 13 and 15 while ensuring that the two
bars are easily inserted into the socket 17.
[0028] The rigidities of the bars are naturally decreas-
ing with the distance from the end of the plug frame 30.
The height of the third sections can therefore be varied
in that the first portion of the first section protrudes from
the cavity of the end wall and is fairly long, such that the
second portion of the first section is very short. In a sec-
ond embodiment of the invention, which is shown in fig.
5, essentially showing the same view as fig. 4, the sec-
ond portion 18 of the first section has been provided as
a step size variation of the height between the first por-
tion of the first section and the second portion. As can
be seen here the first portion of the first section extends
far beyond the end wall of the plug frame. This means
that a more rigid second section than in the embodiment
shown in fig. 3 and 4 will be obtained
[0029] Fig. 6 shows yet a variation of the plug in the
same view as in fig. 5, where the second part of the first
section is very short and has a quick steep transition into
the second section and joins the second section essen-
tially at the place where the recesses 22 are provided.
[0030] Now the break-off of the plug from the socket
when it is subjected to an overly high force in the vertical
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direction will be described in relation to fig. 7 a - d, which
show a cross-sectional view taken along the same sec-
tions as in fig. 3 - 6 of yet another variation of the plug.
Here the diminishing heights of the bars in the second
portions of the first sections are provided on the upper
and lower sides facing away from the neighbouring bar.
The third section is here for illustrative purposes shown
as a spring. In fig. 7A, the plug is fully inserted into the
socket and no external force is applied on the plug in
the vertical direction z. In fig. 7b a force is applied on
socket 17 in an opposite direction to the direction z, i.e.
in a direction perpendicular to the bars 13 and 15. Note
that the force could equally as well have been provided
on the connector body in the direction z in order to pro-
vide the same effect. Because of this the plug starts ro-
tating around the insertion point into the socket and the
two bars are bent downwards, where the first bar 13 ex-
periences most of the pressure. The recess of the first
bar 13 therefore now starts to disengage from the cor-
responding protrusion of the socket wall. As the pres-
sure is increased the two bars are bent down further,
leading to the recess of the top bar snapping out of the
engagement with the corresponding socket wall as is
shown in fig. 7 c. With more pressure applied the top
bar has its connection with the socket cavity essentially
broken and the energy in the two bars pushes the plug
and socket apart, as is shown in fig 7d. In the process
described above the spring like third section 20 allows
the two bars to experience the pressure separately from
each other, where the top bar is pressed closer to the
second bar. This leads to a disengagement of the plug
from the socket without the bars breaking. It should fur-
thermore be realised that the plug and socket can also
experience a similar type of pressure in the opposite di-
rection than what was described here.
[0031] By providing the two parallel bars 13 and 15 it
is possible to provide a small enough sized plug, the
height of which can be held to a very small size, which
is about 2,4 mm in the preferred embodiment. Safe me-
chanical contact is ensured while the breaking of the
connection is ensured in case a too strong mechanical
force is applied in the wrong direction on the connector,
i.e. in essentially a vertical direction, so that the bars are
not destroyed. This is ensured by providing two essen-
tially parallel bars instead of one. The length of the part
of the bars projecting out of the plug frame are 6,5 mm
and the plug height is 2,4 mm in the preferred embodi-
ment. The ratio between them is at least 1/3. The bars
are furthermore preferably between 0,7 and 1 mm high
at the point of exit from the plug frame 30, i.e. in the first
portion of the first section, and the second section pref-
erably has a height of 0,4 - 0,5 mm.
[0032] Another possible variation is to provide the
second section closer to the end wall than in fig. 4 or 5
as well as to provide the second section longer from the
end wall. It is also possible to have varying lengths of
the second portion of the first section for providing var-
ying degrees of decrease in height of the second portion

of the first section. There are thus a number of ways that
these parts of the bars can be varied in order to provide
suitable rigidity while at the same time being flexible at
the top for providing engagement of the plug. Normally
though it is the dimensioning of the first section, which
decides how much bending the bars are to be allowed
to be subjected to, while the dimensioning of the second
section is more decisive regarding how easy or hard it
is to insert the plug in the socket. It should furthermore
be realised that the two bars do not have to be separate
in the end where they are inserted into the cavity of the
plug frame, but can be joined there. The front end wall
of the connector body does also not have to have a cav-
ity into which the two bars extend. It can just as well be
a solid wall out from which the bars extend. The bars
can therefore also be beams that are solidly fixed to the
front end wall of the plug frame. What is important
though is that they are separate when they leave the
plug frame in order to provide bars that are rigid at least
at the point of exit from the plug frame. The plug accord-
ing to the invention can furthermore be provided without
the third section.
[0033] The present invention has many advantages.
It is small and compact and allows small heights of the
plug used for a system connector. It allows stable at-
tachment of accessories to a system connector. It also
allows damage-free break off of the plug from the socket
of the system connector in case the plug is bent. The
normal insertion and removal of the plug is furthermore
direct and easily understandable because no bending
is needed when removing the plug from the socket.

Claims

1. Plug (12) for insertion into a socket (17), compris-
ing:

a first (13) and a second (15) spaced apart bar
each having a first essentially rigid section (14)
and a second essentially flexible section (16)
shaped for releasable engaging of the socket.

2. Plug according to claim 1, wherein the first section
has a larger height than the second section.

3. Plug according to claim 2, wherein the first section
of each bar is furthermore provided with a portion
(18) adjacent the second section, having a varying
height.

4. Plug according to claim 3, wherein the height vari-
ation is linear.

5. Plug according to any previous claim, wherein the
second section (16) includes a recess (22) engag-
ing a corresponding protrusion (28) of the socket
(24).
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6. Plug according to any of claims 1 - 4, wherein the
second section includes a protrusion for engaging
a recess of the socket.

7. Plug according to any previous claim, wherein the
second sections (16) of the two bars (13, 15) are
joined in an end furthest from the first sections by a
third section (20) having a spring like action.

8. Plug according to any previous claim, wherein the
relationship between the height and the length of
the plug is at least 1/3.

9. Plug according to any previous claim, further includ-
ing a plug frame (30) having a front end wall (32),
wherein the two bars are fixedly attached at and
project out from the front end wall (32) of the plug
frame (30).

10. Plug according to claim 9, wherein the bars are at-
tached to the front end wall with the first sections.

11. Connector (10) including at least one plug (12) for
insertion into a socket (17) of a corresponding con-
nector (11), wherein the plug comprises:

a first (13) and a second (15) spaced apart bar
each having a first essentially rigid section (14)
and a second essentially flexible section (16)
shaped for releasable engaging of the socket.
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