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(57) ABSTRACT 

An electronic device comprising at least a ?rst part 42 and 
a second part 43, the ?rst part and second part being movable 
betWeen a ?rst closed position and a second open position. 
The device has a hinge 44 for coupling together the ?rst part 
and the second part, the hinge providing an axis of rotation 
and including a knuckle 45 on the ?rst part and a knuckle 46 
on the second part. An electrical connector 2 is provided for 
connecting electronic components housed in the ?rst part 42 
and the second part 43, said connector being routed via the 
hinge 44. The electrical connector 2 comprises an elongate 
body having a helical turn 32 along its length Which helical 
turn 32 extends from Within the knuckle 44 on the ?rst part 
to Within the knuckle 45 on the second part. 
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ELECTRONIC CONNECTOR WITH A LOOP AND 
HELICAL TURN 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to an electrical connector and 
especially a ?exible connector for coupling together tWo 
electronic components to alloW a certain degree of freedom 
of movement. 

[0002] Many portable devices, such as mobile telephones 
and personal organisers, include tWo parts Which are hinged 
together, an electrical connector being provided to connect 
the electrical components in the tWo parts. This electrical 
connector is clearly exposed to Wear oWing to the frequent 
opening and closing of the device. 

[0003] An example of a ?exible connector for use With a 
hinged device is shoWn in UK Patent application no. 2300 
670. This ?exible connector has an elongate body Which 
passes though a cylinder in the hinge. This cylinder is 
designed to enable the connector to be routed so that the 
hinge elements move Without the conductor being damaged. 

[0004] US. Pat. No. 5,606,730 describes a coupler Which 
comprises a Wire-like elongate body Which undergoes a 
torsional tWisting and untWisting as the device is opened and 
closed. Thus the Wire coupler tWists and ?exes When the 
device is opened. 

SUMMARY OF THE INVENTION 

[0005] In accordance With the invention there is provided 
an electronic device comprising: at least a ?rst part and a 
second part, the ?rst part and second part being movable 
betWeen a ?rst closed position and a second open position; 
a hinge for coupling together the ?rst part and the second 
part, the hinge providing an axis of rotation and including a 
knuckle on the ?rst part and a knuckle on the second part; 
an electrical connector for connecting electronic compo 
nents housed in the ?rst part and the second part, said 
connector being routed via the hinge; Wherein the electrical 
connector comprises an elongate body having a helical turn 
along its length Which helical turn extends from Within the 
knuckle on the ?rst part to Within the knuckle on the second 
part. 

[0006] Preferably the helical turn is a 360° turn and a 180° 
loop is provided adjacent to the helical turn. 

[0007] In a second aspect of the invention, an electrical 
connector comprises an elongate body having a helical turn 
along its length. 

[0008] In third aspect of the invention an electrical con 
nector for connecting together at least tWo electronic com 
ponents, comprises a ?rst and a second end and a ?rst 
section, one end of Which is the ?rst end connectable to a 
?rst component; a second section at an oblique angle to the 
?rst section for forming a helical turn in the connector; and 
a third section, parallel to the ?rst, for connection to a second 
component. 

[0009] Preferably the electrical connector further com 
prises: a fourth section connected to the third, at right-angles 
to the third; a ?fth section at right-angles to the fourth 
section; a sixth section at right-angles to the ?fth, the sixth 
section having an end connectable to a second component; 
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the third, fourth, ?fth and sixth sections being arranged in a 
step formation leading generally in the same direction as the 
second section. 

[0010] In a further aspect of the invention a method of 
assembling an electronic device having at least tWo parts 
coupled together in a hinged manner, said method compris 
ing: taking a connector according to the invention; connect 
ing the ?rst end of the connector to a ?rst component of the 
device; forming a helical turn from the second oblique 
portion of the connector; locating the helical turn in a hinge 
element of the device; and attaching the second end of the 
connector to the second component. 

[0011] Thus the invention provides a simple connector 
Which may be assembled Without additional parts and thus 
provides an easy assembly implementation. In addition such 
an electrical connector is able to Withstand many open and 
shut operations of a device since it is only subjected to 
longitudinal forces along the length of the connector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention Will noW be described, by Way of 
example only, With reference to the accompanying draWings, 
in Which: 

[0013] FIG. 1 shoWs a plan vieW of a ?rst embodiment of 
a connector according to the invention; 

[0014] FIG. 2 shoWs a plan vieW of a second embodiment 
of a connector according to the invention in a ?at state; 

[0015] FIG. 3 shoWs the connector of FIG. 2 in the 
position adopted When mounted in a device; 

[0016] FIG. 4 shoWs the connector of FIGS. 2 and 3 in 
situ in a device; 

[0017] FIG. 5 shoWs a plan vieW of a third embodiment of 
a connector according to the invention in a ?at state; and 

[0018] FIG. 6 shoWs the connector of FIG. 5 in the 
position adopted When mounted in a device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] The electrical connector as shoWn in the ?gures is 
designed to ?t an electronic device having tWo parts hinged 
together. One example of such a device is a mobile tele 
phone of the so-called clam- or ?ip-type. A ?rst part gen 
erally houses the display and loudspeaker components and 
the second part generally houses the keypad, the microphone 
and other components. 

[0020] The connector is generally extended in form. The 
connector 2 of FIG. 1 comprises a ?rst end 4 for connection 
to the display and speaker components in a ?rst part of a 
mobile phone. From the ?rst end 4 of the connector, a ?rst 
portion 6 leads to a portion 8 at an oblique angle to the ?rst 
portion. The angled portion 8 is dimensioned so as to ?t 
Within the hinge of the device in a manner to be described 
beloW. A third portion 10, parallel to the ?rst portion 6, 
generally extends aWay from the ?rst portion 10 to provide 
an elongate body. The end 12 of the third portion of the 
connector is adapted for connection to components, such as 
the keypad and microphone (not shoWn), housed in the 
second part of the mobile phone. 
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[0021] The second portion 8 is designed to form a helical 
turn in the connector When mounted in the tWo parts of a 
device. 

[0022] FIG. 2 shoWs a second embodiment of the con 
nector. Parts that are common to FIG. 1 are labelled With the 
same numerals. In the embodiment shoWn in FIG. 2, the end 
4 is connected to a sheet 20 Which has holes 22. These holes 
22 engage With corresponding projections on the ?rst part of 
the device housing (not shoWn) to alloW for correct posi 
tioning of the connector 2 With respect to the housing of the 
?rst part and the electrical components therein. 

[0023] The third portion 10 leads to a fourth portion 24 
Which is at right angles to the third portion. The fourth 
portion 24 leads to a ?fth portion 26 Which is at right angles 
to the fourth portion. The ?fth portion 26 leads to a siXth 
portion 28 Which is at right angles to the ?fth portion. The 
third, fourth, ?fth and siXth portions 10, 24, 26, 28 together 
form a step arrangement in the connector 2. The distal end 
of the connector 12 is noW the end of the siXth portion 28. 

[0024] In the embodiment shoWn in FIGS. 2 and 3, the 
third portion 10 of the connector is designed to eXtend for 
around 30% of the length of the housing of the telephone and 
then to execute a 90° turn 29 along fourth portion 24. This 
alloWs the third portion 10 of the connector to ?t behind a 
printed circuit board (PCB) betWeen the PCB and the 
housing. The connector does not therefore make contact 
With components mounted on the PCB. The connector is 
then connected to the surface of the PCB distant from the 
housing by plugging the end 12 into a connector on the 
board. 

[0025] FIG. 3 shoWs the connector of FIG. 2 in the 
position adopted When mounted in a device having tWo parts 
coupled together in a hinged manner, the device being in a 
closed position. For clarity FIG. 3 does not shoW the parts 
of the electronic device. FIG. 4 shoWs a side vieW of such 
a device in a closed position With the connector 2 in dotted 
outline. 

[0026] When positioned Within the hinge elements of the 
?rst and second parts of the device, the connector 2, from the 
?rst end 4, eXecutes a 180° loop 30 formed by the ?rst 
section 6 folloWed by a 360° helical turn 32 formed by the 
second section 8. This helical turn means that the connector 
travels along the longitudinal aXis 34 of the hinge. In the 
embodiment shoWn, Which is suitable for a mobile phone, 
the longitudinal eXtent of the helical turn 32 is of the order 
of 9 mm. 

[0027] As shoWn in FIG. 4, a device 40 comprises a ?rst 
part 42 and a second part 43 Which are coupled together by 
a hinge 44. The hinge comprises a knuckle 45 on the ?rst 
part 43 and a knuckle 46 on the second part 44. The 
connector 2 is shoWn in position in dotted line. As can be 
seen, the helical turn 32 is located Within the knuckles 45, 46 
and alloWs the connector to connect components in the ?rst 
part 42 and the second part 43 Without getting jammed in the 
hinge 44 and Without additional elements. 

[0028] The ?rst portion 10 and the second portion 12 of 
the connector 2 are so proportioned that the loop 30 and the 
helical turn 32 are suf?ciently slack to alloW for the opening 
of the tWo part device. 

[0029] FIG. 5 shoWs a third embodiment of a connector 
according to the invention. Again, the same reference 
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numerals are used for parts already described With reference 
to previous draWings. The connector shoWn has a ?rst 
portion 6‘ Which is dimensioned so at to accommodate the 
formation of a 360° loop from the ?rst portion 6‘. The length 
of the ?rst portion 6‘ is around 24 mm for a connector for a 
typical mobile phone. 

[0030] As shoWn in FIG. 6 When the connector shoWn in 
FIG. 5 is assembled, the connector 2, from the ?rst end 4, 
eXecutes a 360° loop 60 formed by the ?rst section 6‘ 
folloWed by a 360° helical turn 62 formed by the second 
section 8. This helical turn means that the connector travels 
along the longitudinal aXis 64 of the hinge. In the embodi 
ment shoWn, Which is suitable for a mobile phone, the 
longitudinal eXtent of the helical turn 62 is of the order of 9 
mm. 

1. An electronic device comprising: 

at least a ?rst part and a second part, the ?rst part and 
second part being movable betWeen a ?rst closed 
position and a second open position; 

a hinge for coupling together the ?rst part and the second 
part, the hinge providing an aXis of rotation and includ 
ing a knuckle on the ?rst part and a knuckle on the 
second part; 

an electrical connector for connecting electronic compo 
nents housed in the ?rst part and the second part, said 
connector being routed via the hinge; 

Wherein the electrical connector comprises an elongate 
body having a helical turn along its length Which 
helical turn eXtends from Within the knuckle on the ?rst 
part to Within the knuckle on the second part. 

2. An electronic device according to claim 1 Wherein the 
helical turn is a 360° turn. 

3. An electronic device according to claim 1 or 2 further 
including a 180° loop adjacent to the helical turn. 

4. An electronic device according to claim 1, 2 or 3. 
5. An electrical connector comprising an elongate body 

having a helical turn along its length. 
6. An electrical connector for connecting together at least 

tWo electronic components, said connector comprising a ?rst 
and a second end and: 

a ?rst section, one end of Which is the ?rst end connect 
able to a ?rst component; 

a second section at an oblique angle to the ?rst section for 
forming a helical turn in the connector; 

a third section, parallel to the ?rst, for connection to a 
second component. 

7. An electrical connector according to claim 6 further 
comprising: 

a fourth section connected to the third, at right-angles to 
the third; 

a ?fth section at right-angles to the fourth section; 

a siXth section at right-angles to the ?fth, the siXth section 
having an end connectable to a second component; 

the third, fourth, ?fth and siXth sections being arranged in 
a step formation leading generally in the same direction 
as the second section. 
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8. A method of assembling an electronic device having at 
least tWo parts coupled together in a hinged manner, said 
method comprising: 

taking a connector according to claim 6; 

connecting the ?rst end of the connector to a ?rst com 
ponent of the device; 

forming a helical turn from the second oblique portion of 
the connector; 
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locating the helical turn in a hinge element of the device; 

attaching the second end of the connector to the second 
component. 

9. A method according to claim 8 further comprising 
forming a 360° loop in the ?rst section. 

10. Aconnector as described herein With reference to any 
of the accompanying draWings. 

* * * * * 


