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(54) Compact antenna for vehicles

(57) Compact antenna for vehicles, which compris-
es a resonant element (2) extending in a projecting man-
ner from the vehicle for transmitting signals to a trans-
ceiver apparatus (4). According to the invention, the res-
onant element (2) is essentially composed of a shaped
element (3) made of metallic material and connected, in
a circuit arrangement, to the transceiver apparatus (4)
and a metallic conductor (5) which is helically wound
and electrically connected to the shaped element (3).

The antenna in question is advantageously designed for
resonance operation in the bands of 900 MHz to 1800
MHz used by mobile phones commercially available
nowadays, without the need for the introduction of active
circuit components. The height (H) of the resonance el-
ement (2) is of substantial importance for determining
operation of the antenna (1) in the higher band (1800
MHz), while its form is decisive for operation of the an-
tenna (1) in the lower band (900 MHz).
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Description

Field of the invention

[0001] The present invention relates to a compact an-
tenna for vehicles such as motor cars, lorries or the like,
in particular for the use of transceiver equipment.

Background art

[0002] At present, as is known, the antennae used in
the sector of vehicles for road travel are generally com-
posed of a fixed part and a movable part which forms
the rod of the antenna. The fixed part is mounted pro-
jecting on the vehicle bodywork at a maximum height
which is normally subject to restrictions defined in com-
pliance with precise safety regulations for vehicles.
[0003] In greater detail, these regulations may impose
tighter restrictions for antennae designed for passive
operation than for antennae associated with active com-
ponents.
[0004] As is known, moreover, irrespective of the re-
strictions imposed by regulations, in the motor-vehicle
sector, for aesthetic reasons there is an increasing need
to provide antennae with particularly small dimensions.
[0005] This has resulted in the production of rodless
antennae composed solely of the fixed part. Obviously,
in the case of antenna designs which do not envisage
the presence of the removable rod part, the restrictions
on the fixed part consist in limitations on the overall
height of the antenna.
[0006] With particular reference to a passive antenna,
i.e. an antenna without a transistor or amplification com-
ponents, it is known that the transmission of the signal
between the antenna and a transceiver apparatus is op-
timum in the case of antenna lengths able to produce a
resonant circuit, i.e. typically equal to λ/4, 5/8λ and 1/2λ
(where λ = wavelength of the transmitted signal) and in
the case of antenna impedance values substantially
equal to the impedance of the transceiver apparatus
(and therefore typically ≅ 50 Ω).
[0007] In greater detail, in the case of antenna lengths
equal to λ/2, the correct transmission of the signal may
require the insertion of a match circuit consisting, for ex-
ample, of a substantially loss-free LC circuit.
[0008] At present, as is known, the transmission of tel-
ephone signals may be performed by means of trans-
ceiver equipment able to communicate in one or more
frequency bands. In particular, cellular phones able to
operate at the frequencies of 900 MHz or 1800 MHz or
selectively at both the abovementioned frequencies are
known. These frequencies correspond, for resonance
at λ/4, to antennae with a length of about 8 and 4 cm,
respectively.
[0009] Rodless antennae which, for reasons of con-
structional simplicity and low production costs, do not
envisage the use of active components for signal ampli-
fication must necessarily operate by means of reso-

nance for optimisation of transmission. This means that
the form, and in particular the height, of these antennae
are greatly dependent upon the restrictions imposed by
the wavelengths of the transmission frequencies.
[0010] Therefore, in particular in order to permit oper-
ation, at all the transmission frequencies, of the trans-
ceiver equipment commercially available today, in keep-
ing with the dimensional constraints imposed by safety
regulations or production requirements or also simple
industrial design requirements, suitable configurations
of antennae have been developed, although, as is
known, these hitherto have been unable to provide per-
formance characteristics which are entirely satisfactory.
[0011] In greater detail, the circumstances described
above have in particular meant that, in order to reduce
the height of antennae, in particular for the operation of
telephone equipment in the lowest frequency bands,
suitable forms of antennae have been developed in or-
der to achieve resonance with heights less than those
of λ/4, 5/8λ and 1/2λ.
[0012] For this purpose, antennae have been made,
for example with a reduced height, obtained by means
of conductor elements which are helically wound in the
manner of springs, but nevertheless have a resonance
behaviour which is same as corresponding conductor
elements with heights of λ/4, 5/8λ and 1/2λ.
[0013] Alternatively, antennae obtained by means of
thin metallised filaments formed on large printed-circuit
areas also able to transmit by means of the principle of
resonance, but with a reduced height, have also been
developed.
[0014] All these antennae of the known type, although
being able to achieve resonance within the bands used
by telephone equipment, in practice, however, have the
drawback that they possess a passband which is too
narrow or a horizontal dimension which is too large for
the production or simple industrial design requirements.
In other words, they allow efficient transmission of the
signal only within a limited frequency range. In fact, the
ends of the passbands are affected by signal reflection
phenomena due to the variation in impedance and ba-
sically a partial loss of resonance. More technically
speaking, it has been ascertained that these known con-
structional forms of antenna have a high mismatch at
the ends with return losses and therefore SWR charac-
teristics which are not optimum.
[0015] In greater detail, in the case of antennae com-
posed of elements with a helical form, the small thick-
ness of the conductor element limits in practice the band
widening effect due to the area described by the spirals
(which allows better reception in a wider frequency
range).
[0016] Similarly, the filaments formed in printed cir-
cuits, although achieving resonance with low heights,
result in an undesirable limitation of the passband due
to the limited thickness of the filaments and the limited
volumetric space present between the said filaments.
This fact therefore offsets the positive effect of widening
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of the resonance range due to the form of the spirals
designed on the printed circuit.
[0017] At the moment, therefore, it has not been pos-
sible to solve entirely the problem of transmitting, via
rodless antennae of the passive type, telephone signals
for transceiver equipment at the lowest frequencies (900
MHz) and at several transmission frequencies (900 MHz
and 1800 MHz) using electromagnetic structures with a
substantially horizontal radiation pattern.
[0018] A further drawback which has not yet been en-
tirely solved consists in the difficulty of providing an an-
tenna which allows optimum operation both at the fre-
quency of 900 MHz and at the frequency of 1800 MHz
and which at the same time has a reduced height.

Disclosure of the invention

[0019] The essential object of the present invention is
therefore that of eliminating the drawbacks of the art as
described above, by providing a compact antenna for
vehicles which projects from the vehicle over a limited
height and allows at the same time resonance operation
for the transmission of telephone signals in all the fre-
quency bands used by transceiver equipment.
[0020] Another object of the present invention is in
particular that of providing an antenna, in particular de-
void of active components, which allows the transmis-
sion of telephone signals both in the frequency band of
900 MHz and in the frequency band of 1800 MHz.
[0021] Another object of the present invention is that
of providing an antenna which has extremely low pro-
duction costs and a low loss factor.
[0022] A further object of the present invention is that
of providing an antenna which is constructionally simple
and operationally entirely reliable.
These objects, together with others, are all achieved by
the compact antenna for vehicles in question, which
comprises at least one resonant element projecting from
a vehicle for transmitting signals to a transceiver appa-
ratus. According to the invention, the antenna is char-
acterized in that the resonant element is essentially
composed of at least one shaped element made of me-
tallic material and connected, in a circuit arrangement,
to the transceiver apparatus and at least one metallic
conductor which is helically wound and electrically con-
nected at the bottom to the shaped element.
[0023] As a result of this antenna it is possible to sat-
isfy the requirement for transmission in several tele-
phone bands by means of low-cost product with ex-
tremely compact dimensions.

Brief description of the drawings

[0024] Further features and advantages of the inven-
tion will appear more clearly with reference to the de-
tailed description of several preferred, but not exclusive,
embodiments according to the invention, illustrated by
way of a non-limiting example with the aid of the accom-

panying plates of drawings, in which:

FIG. 1 shows a first perspective view of the compact
antenna for vehicles according to the present inven-
tion;
FIG. 2 shows a side view of the antenna in question;
FIG. 3 shows a front view of the antenna in question;
FIG. 4 shows a plan view of the antenna in question;
FIG. 5 shows a circuitry logic diagram of the anten-
na according to Fig. 1.

Detailed description of a preferred example of
embodiment

[0025] With reference to the accompanying drawings,
1 denotes in its entirety the compact antenna for vehi-
cles according to the present invention.
[0026] It is designed to be installed advantageously
on any type of vehicle and, in particular, on vehicles for
road travel such as, for example, motor cars, lorries, ar-
ticulated lorries or the like.
[0027] In accordance with the present invention, the
antenna 1 is devoid of a removable rod and is com-
posed, as illustrated in Figs. 1-5, exclusively of a fixed
part mounted projecting on the bodywork of the vehicle.
[0028] The abovementioned antenna 1 is advanta-
geously used to allow operation of transceiver equip-
ment such as, for example, cellular phones operating in
various frequency bands.
[0029] As will be clarified below, said antenna does
not require the use of active components such as signal
amplifiers or modulators and allows resonance to be
achieved as well as transmission with passbands which
are sufficiently wide despite having extremely small di-
mensions.
[0030] In particular, the antenna 1 is intended to op-
erate both in a frequency band of 900 MHz and in a fre-
quency band of 1800 MHz, i.e. in both the bands com-
monly used in mobile phones.
[0031] Obviously, without departing from the scope of
protection of the present invention, the antenna in ques-
tion may be used for operation in a single frequency
band or in several frequency bands also different from
those mentioned above, since, by means of simple cor-
rection of the dimensions of the antenna components,
it is possible to achieve resonance at different frequen-
cies while using the same inventive idea.
[0032] According to the invention, the antenna 1 com-
prises a resonant element 2 composed of a shaped el-
ement 3 made of metallic material and connected in a
circuit arrangement to the transceiver equipment 4
(such as, in particular, a mobile phone) and a metallic
conductor 5 which is helically wound and connected at
the bottom electrically to the shaped element 3.
[0033] In accordance with a preferred embodiment of
the present invention, the shaped element 3 consists of
a metallised portion with an elongated shape formed on
a support for electronic circuits traditionally realised as
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a printed circuit.
[0034] Obviously, the shaped metallic element 3 may
also assume other constructional forms different from
that mentioned above, such as, for example, the form
of a tube or a metal plate, without thereby departing from
the scope of protection of the present invention.
[0035] Advantageously, the shaped metallic element
3 will be provided with a cross-section, with respect to
its main extension, having a perimetral contour with a
substantially large extension compared to the area of
the said cross-section.
[0036] Owing to connection of a conductor 5 wound
in manner of spring around a shaped element 3, on the
one hand, the height required for resonance may be re-
duced, in particular for the low-frequency band at 900
MHz, while on the other hand the width of the passband
during transmission of the signals is not adversely af-
fected.
[0037] In the case, for example, of transceiver equip-
ment 4 consisting of cellular phones operating in the
bands of 900 MHz and 1800 MHz, as a result of the res-
onance element 2 it is possible, firstly, to obtain reso-
nance at 900 MHz with a real height H of the resonant
element 2 less than that envisaged for λ/4 and, second-
ly, to ensure in all cases optimum transmission of the
signals also in the higher band of 1800 MHz.
[0038] Advantageously, therefore, according to the in-
vention, owing to the configuration of the resonant ele-
ment 2 divided into two differently shaped parts, it is pos-
sible to achieve resonance at 900 MHz with a height less
than that envisaged for operation at λ/4. Moreover, the
antenna 1 according to the present invention, if the
spring conductor 5 is regarded as a single block, at the
same time also achieves resonance transmission for the
band of 1800 MHz. The total height H obtained by the
sum of the height H' of the shaped element 3 and the
height H" of the spring conductor 5 corresponds there-
fore to the length of λ/4 for operation at 1800 MHz, i.e.
to about 4 cm.
[0039] It should be noted that the width of the spirals
5' of the spring allows the passband to be widened at
900 MHz, with the advantages of improved signal trans-
mission and a reduction in reflection losses.
[0040] Preferably, moreover, the metallic conductor 5
is wound helically around an upper non-metallised por-
tion 7 of the printed circuit 6, made of a dielectric material
able to ensure a charging effect, while ensuring in all
cases a low signal transmission loss factor.
[0041] The abovementioned upper portion 7 may also
perform the function of a mechanical support for the hel-
ically wound conductor 5.
[0042] It is entirely obvious that the form and dimen-
sions of the resonant element 2, as described above,
play a decisive part in achieving the desired electrical
characteristics.
[0043] In fact, even small variations in the cross-sec-
tion or in the length of the metallic conductor 5 or in the
form of its spirals may result in a significant variation in

the electrical behaviour of the antenna and, for example,
in imperfect transmission resonance in both the bands
of 900 MHz and 1800 MHz.
[0044] It is therefore extremely important that the pro-
duction process should be able to ensure the manufac-
ture of all the components to within very small toleranc-
es. Obviously, the said production process must at the
same time be entirely automated so as to be convenient
from a cost point of view.
[0045] As is known, the machines used in traditional
spring-manufacturing plants are able to form a metal
wire into a spring with spirals of the desired shape in a
sufficiently precise manner and with sufficiently small
tolerances (for example less than one tenth of a mm).
[0046] On the other hand, however, the same machin-
ery designed for production of the springs ensure a sim-
ilar precision in cutting of the free end 15 only if the latter
is envisaged as projecting from the spirals of the con-
ductor 5 in a displaced position, able to allow easy cut-
ting thereof from the remainder of the conductor using
a special tool.
[0047] Owing to the particular requirements of keep-
ing the maximum height H of the antenna within prede-
fined limits, as already mentioned above, the free end
15 must extend preferably in the horizontal direction
rather than in the vertical direction.
[0048] A particularly advantageous constructional so-
lution is thus shown in the accompanying Figs. 1 and 2,
where it is envisaged that the free end 15 of the metallic
conductor element 5 extends horizontally at least par-
tially outside of the perimeter defined by the helix.
[0049] Obviously, when determining the overall elec-
trical characteristics of the resonance element 2, it is
important to take into account also the form and position
of the end 15 of the metallic conductor 5.
[0050] In other words, it is thus envisaged that the an-
tenna part represented by the helically wound conductor
5 may be produced by means of an industrial process
which, while being entirely automatic and therefore ulti-
mately relatively inexpensive, at the same time is suffi-
ciently precise to ensure the tolerances necessary for
optimum electrical operation.
[0051] In order to widen further the passband without,
however, introducing either active elements or compo-
nents which may result in losses arising during signal
transmission (power loss), a match circuit 8 may be ad-
vantageously used, said circuit being composed, for ex-
ample, of two inductances 9 arranged in series and con-
nected, on the one hand, to the antenna cable 10 and,
on the other hand, to the base 11 of the shaped element
3 and separated by a capacitance 12 connected to earth
(see Fig. 6).
[0052] In accordance with a preferred embodiment of
the present invention, the match circuit is preferably pro-
vided in a second printed circuit 13 which is substantially
horizontal and into which additional elements 14 of the
active or passive type for other intended functions of the
antenna 1, such as for example satellite navigation by
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means of a GPS system, may be introduced.
[0053] Functionally speaking, therefore, the compact
antenna 1 described hitherto from a mainly structural
point of view allows the operation, in particular without
the use of active components, also for the low frequency
bands available today on the market (and in particular
for the 900 MHz band), by means of a particular form of
the resonant element 2 which retains an extremely small
height.
[0054] Moreover, the same antenna 1 is designed to
be used advantageously in association with the cellular
phones which are available today on the market and
which use two different transmission bands (900 MHz
and 1800 MHz).
[0055] For this purpose, it has an overall height of λ/
4 equivalent to resonance operation in the higher band
of 1800 MHz.
[0056] According to the invention, the antenna in
question offers the advantage, in the examples of em-
bodiment illustrated above, of having an extremely com-
pact form, a low production cost and optimum perform-
ance characteristics both at the low frequencies (900
MHz) and at the high frequencies (1800 MHz) in partic-
ular without the use of active components.
[0057] More particularly, the antenna in question is
advantageously designed for resonance operation in
the bands of 900 MHz and 1800 MHz used by mobile
phones commercially available nowadays, without the
need for introducing active circuit components. The
height H of the resonant element 2 is of substantial im-
portance for determining the operation of the antenna 1
in the higher band, while its form is decisive for operation
of the antenna 1 in the lower band.
[0058] The invention thus conceived therefore
achieves the predefined objects.
[0059] Obviously it may assume, in its practical em-
bodiment, also forms and configurations different from
that illustrated above without, thereby, departing from
the present scope of protection.
[0060] Moreover, all the details may be replaced by
technically equivalent elements and the dimensions, the
forms and the materials used may be of any kind, in ac-
cordance with requirements.

Claims

1. Compact antenna for vehicles of the type compris-
ing at least one resonant element (2) extending in
a projecting manner from said vehicle for transmit-
ting signals to a transceiver apparatus (4), charac-
terized in that said resonant element (2) is sub-
stantially composed of: - at least one shaped ele-
ment (3) made of metallic material and connected
in a circuit arrangement to said transceiver appara-
tus (4); - and at least one helically wound metallic
conductor (5) which has a free end and is electrical-
ly connected at the bottom to said shaped element

(3).

2. Vehicle antenna according to Claim 1, character-
ized in that said metallic conductor element (5) has
a free end (15) which extends at least partially pro-
jecting outside of the perimeter defined by the helix
thereof.

3. Vehicle antenna according to Claim 1, character-
ized in that said shaped element (3) is formed on
a support for electronic circuits (6).

4. Vehicle antenna according to Claim 3, character-
ized in that said support for electronic circuits con-
sists of a printed circuit (6) and in that said shaped
element (3) consists of a metallised portion of said
printed circuit (6).

5. Vehicle antenna according to Claim 4, character-
ized in that said metallised portion of said printed
circuit (6) has an elongated form.

6. Vehicle antenna according to Claim 1, character-
ized in that said shaped element (3) consists of a
tube or a metal plate with an elongated form.

7. Vehicle antenna according to Claim 3, character-
ized in that said metallic conductor (5) is helically
wound around an upper portion (7) of said support
for electronic circuits (6).

8. Vehicle antenna according to Claim 3, character-
ized in that said metallic conductor (5) is helically
wound around a dielectric element (7) mounted
above said support for electronic circuits (6).

9. Vehicle antenna according to Claim 7, character-
ized in that said metallic conductor (5) is mechan-
ically supported by the upper portion (7) of said sup-
port for electronic circuits (6).

10. Vehicle antenna according to Claim 1, character-
ized in that it comprises at least one impedance
match circuit (8) electrically connected to the bot-
tom end of said shaped element (3).

11. Vehicle antenna according to Claim 10, character-
ized in that said impedance match circuit (8) com-
prises at least two inductances (9) which are ar-
ranged in series and electrically connected to said
shaped element (3) and an antenna cable (10), and
a capacitance (12) connected to earth and electri-
cally connected between the two inductances (9).

12. Vehicle antenna according to Claim 1, character-
ized in that said antenna (1) performs resonance
transmission of signals for the frequency bands of
900 MHz and 1800 MHz.
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13. Vehicle antenna according to Claim 1, character-
ized in that the overall height (H) of said resonant
element (2) lies within the range of 3 and 4 cm.

14. Vehicle antenna according to Claim 1, character-
ized in that the overall height (H) of said resonant
element (2) corresponds to the resonance length of
λ/4 at the band frequency of 1800 MHz.

15. Vehicle antenna according to Claim 1, character-
ized in that said resonant element (2) is mounted
substantially vertically on a second printed circuit
(13), said resonant element (2) being arranged sub-
stantially vertically and said second printed circuit
(13) being arranged substantially horizontally.

16. Vehicle antenna according to Claim 1, character-
ized in that said resonant element (2) is mounted
fixed on the bodywork of said vehicle.

17. Vehicle antenna according to Claim 1, character-
ized in that said shaped element (3) has a cross-
section with a perimetral contour having an exten-
sion which is substantially large compared to the ar-
ea of said cross-section.

9 10



EP 1 329 986 A1

7



EP 1 329 986 A1

8



EP 1 329 986 A1

9



EP 1 329 986 A1

10


	bibliography
	description
	claims
	drawings
	search report

