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(54) Moulded antenna rod

(57) An antenna (1), comprises a radiating element (2)
passing inside the antenna (1) and a layer (3) of polymeric
material encapsulating the radiating element. The process for
manufacturing the rod comprises the encapsulating of the
radiating element (2) passing longitudinally in the antenna (1)
with polymeric material layer (3) whereby the radiating
element (2) is inserted in the cavity of the casting mould,
which is substantially of the shape of the antenna (1), and the
cavity (11) of the casting mould is filled with a curing
polymeric material (3). The radiating element (2) can be
reinforced for casting by providing it with a support structure
(4), for instance by winding it to form a helical coil around the
support structure (4).
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An antenna and process for manufacturing same

The present invention relates to an antenna, for,
for example, - radios or cellular radio telephones and to

a process for manufacturing such an antenna.

Known antennae have a structure which has been provided
by making them mechanically of several separate
components. Antenna structures composed

of separate mechanical components have been less
reliable in use, and their manufacture by joining them
e.g. by glueing or pressing, into one has caused a
great number of mistakes. In addition, the earlier
antennae using a spiral coil as the antenna radiating
element have been stiff, resisting poorly against

impacts.

According to a first aspect of the present invention,
there is provided a process for manufacturing an
antenna comprising a radiating element, the process
comprising the steps of inserting the lead into the
cavity of a mould, the cavity having substantially the
shape of the antenna filling the cavity with a curable
polymeric material to encapsulate the lead curing said
polymeric material, and removing the cured polymeric
material with the lead encapsulated therein from the

cavity.

According to a second aspect of the present invention,
there is provided an antenna comprising an antenna
radiating element encapsulated by an elongate outer

member of cured polymeric material.

Thus there is produced an antenna in which the antenna
radiating element is solidly attached to a polymeric
material layer thereoutside, which is therefore as

reliable in use as possible and at the same time,



-2-

resilient and impact-resistant. The process is also

simple and reliable.

The invention will now be described, by way of example
only, with reference to the accompanying drawings, of

which:

Fig. 1 is a vertical cross section through an antenna

of the invention;

Fig. 2 is a vertical cross-section through a casting
mould for use in manufacturing an antenna rod according

to the invention with antenna rods therein; and

Fig. 3 is a vertical cross-section through a casting
mould for use in manufacturing a second embodiment of
the antenna according to the invention with the antenna

therein.

The antenna 1 in Fig. 1 consists of an antenna
radiating element 2 wound around a support structure 4
and a polymeric material layer 3 encapsulating the
antenna radiating element 2 and support structure 4.
Because the radiating element 2 is often poor in make,
the radiating element 2 is reinforced with this support
structure 4 located within the antenna 1. As shown in
Figure 1, the support structure 4 is a rod which is
smaller than the antenna 1, around which the antenna
radiating element lead 2 is wound in the form of
helical coil. The antenna radiating element 2
terminates in a socket or equivalent as seen in the
upper part of Figure 1, which can be inserted into a
radio or radio telephone (not shown). The support
structure 4 is provided with a groove 5 within which
the antenna radiating element is located. The support
structure 4 is also provided with a projection 6 or a
recess 7 to catch the polymeric material layer so that

%)
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the support structure 4 (with the antenna radiating
element 2) remains steadily in place in relation to the

polymeric material layer 3.

The antenna radiating element 2 can be of any shape,
but it is preferred that it is shaped into a helical
coil passing within the antenna.

The antenna radiating element 2 can be totally
encapsulated by the polymeric material layer without a
support structure if the antenna radiating element 2 is
rigid enough to withstand encapsulation during
manufacture to an antenna produce which essentially
consists only of a rod-shaped polymeric material matrix

and an antenna radiating element 2 encapsulated

therein.

It is required that the antenna is resilient but firm.
This sets particular requirements for the material,

especially for the polymeric material layer.

The polymeric material can be e.g. rubber or plastic,
whereby it is made of a flexible thermoplast. The
support structure 4 can be made of any appropriate
material, but it is advantageous that it is of flexible
thermoplast, too, having the same or different
properties compared with the polymeric material 3 of

the layer therearound.

The antenna 1 of the present invention is manufactured
using injection moulding techniques. The injection
casting mould 8 in Fig. 2 consists of at least two
mould halves 9 and 10, which at the beginning of an
injection moulding cycle are separated. One of the
mould halves 10 is provided with two antenna shaped
cavities 11, the other mould half 9 is provided with a
shape appropriate for moulding the head of the antenna
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1 which is to be attached to the radio or radio

telephone.

The injection mould 8 is furthermore provided with a
receiving head 12 for the injection nozzle, an inlet
channel 13 for the polymeric material, and distribution
channels 14 for conducting the polymeric material into

the mould cavities 11.

To produce an antenna 1 according to the invention, the
antenna radiating elements 2, with the support
structures 4, are secured in the mould half 9 when the
mould is open. The mould is then closed, for instance,
by moving the mould half 10 to the mould half 9,
whereby the antenna radiating elements 2 with the
support structures 4 are located in the middle of the
mould cavities 11. The antenna radiating
element/support structure-entities 2,4 are now
surrounded by an empty space. A press nozzle (not
shown) is then inserted close to the receiving head 12
of the mould 8, and liquid polymeric material (either a
liquid pre-thermoset or molten thermoplast) is injected
through the nozzle, the inlet channel 13 and the
conducting channels 14 into the cavities 11 of the
mould 8 so that each entity consisting of the antenna
radiating element 2 and the support structure 4 are
entirely surrounded by the plastic.

After the plastic injected into the mould cavities 11
has been cured (either by reactance or by cooling), the
casting mould 8 is opened by separating the halves 9
and 10. Finally, the completed antennas 1 are detached
and separated off from the compression channel remains.

If the antenna radiating element 2 is too soft to keep
its shape when filling the cavity with the polymeric

material, it can be joined to the support structure 4
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and then inserted with the support structure 4 in the
cavity 11 of the cast mould 8, this being essentially
of the shape of the antenna 1. It is therefore obvious
that the dimensions of the support structure 4 are
smaller than those of the antenna 1, and the support
structure 4 becomes entirely encapsulated by the
polymeric material 3. In the first step of the
manufacturing process, the antenna radiating element 2
is joined to the rod-like support structure 4, which is
provided with a groove 5 on its surface, into which
the antenna radiating element 2 is located. 1In this
regard, the support structure 4 may also be cast,
preferably by injection moulding, with the antenna
radiating element 2 prior to insertion into the antenna
shaped cavity 11 of the cast mould 8. As discussed
above, for the polymeric material and preferably also
for the support structure material, flexible
thermoplast material is preferably used, this being
appropriate also for injection moulding, and the
support structure 4 may also be provided with a
projection or a recess to catch polymeric material

layer while being cast.

If the antenna radiating element 2 used in the
manufacturing process is rigid enough to be able to
maintain its shape when the cavity 11 of the casting
mould 8 is filled with polymeric material 3,it can be
placed into the cavity 11 without a support structure
and the cavity filled with a curing polymeric material.
Hereby an antenna 1 is produced which is composed of a
rod~shaped polymeric material matrix into which a rigid

antenna radiating element has been immersed.

A casting mould 8 is shown in Fig. 3 in which an
antenna radiating element 2 is used where no support
structure is needed. It is therefore obvious that the

mould cavities 11 are filled with such amount of
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polymeric material which is equivalent to the total of
the support structure layer and the polymer material
layer. Thus, an antenna shaped polymer matrix is
formed, in which merely the antenna radiating element 2

has been immersed, without any support structure.

The antenna radiating element 2 is advantageously
formed into a helical coil positioned in the
longitudinal direction of the cavity. Then both the
requisite resilience and appropriate length can be

provided in the antennaradiating element.

From the foregoing description, it will be evident to a
person skilled in the art that various modifications
may be made within the scope of the present invention,
for example other techniques for encapsulating the
antenna lead apart from injection moulding are

envisaged.



CLAIMS

1. A process for manufacturing an antenna comprising a
radiating element, the process comprising the steps of:

inserting the radiating element into the cavity of a
mould, the cavity having substantially the shape of the

antenna;

filling the cavity with a curable polymeric material to

encapsulate the radiating element;
curing said polymeric material and;

removing the cured polymeric material with the
radiating element encapsulated therein from the cavity.

2. A process according to claim 1 wherein the radiating
element is first mounted on a support structure prior

to insertion in the cavity.

3. A process according to claim 2 wherein the radiating
element is wound around the support structure in a

helical configuration.

4. A process according to claim 3 wherein the radiating
element is wound around the support structure located

in a helical groove made thereon.

5. A process according to any of claims 2 to 4 wherein
the support structure is cast with the antenna

radiating element prior to insertion in the cavity.

6. A process according to claim 5 wherein the support

structure is cast using injection moulding.



7. A process according to any of claims 2 to 6 wherein
the support structure is provided with a polymeric

material.

8. A process according to any of claims 2 to 6 wherein
the support structure is provided with a recess to

catch the polymeric material.

9. A process according to any of claims 2 to 8 wherein
the support structure is made from a polymeric

material.

10. A process according to claim 9 wherein the support
structure polymeric material is flexible thermoplast.

11. A process according to claim 1 wherein the
radiating element is inserted into the cavity without a

support structure.

12. A process according to any preceding claim wherein
the cavity is filled using injection moulding.

13. A process according to any preceding claim wherein
the polymeric material for filling the cavity is
flexible thermoplast.

14. An antenna rod comprising an antenna radiating
element encapsulated by an elongate outer member of
cured polymeric material.

15. An antenna rod according to claim 14 wherein the
radiating element is carried on a support structure.

16. An antenna rod according to claim 15 wherein the
radiating element is wound around the support structure
in a helical configuration.



17. An antenna rod according to claim 16 wherein the
radiating element is wound around the support structure

located in helical groove made thereon.

18. An antenna rod according to any of claims 15 to 17

wherein the support structure is made of a polymeric

material.

19. An antenna rod according to claim 18 wherein the

support structure polymeric materials is flexible

thermoplast.

20. An antenna rod according to any of claims 14 to 19

wherein the outer member polymeric material is flexible

thermoplast.

21. An antenna rod herein before described with

reference to the accompanying drawings.

22. A process as herein before described with reference

to the accompanying drawings.
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