"1 A BROADBAND HF ANTENNA FULLY | NTEGRATED ON A NAVAL SHI P The
present invention relates to a broadband hi gh frequency antenna, which is
fully intwgoratigdmn a naval ship. For exanple, the inveRCIr@m®2019/060711
particularily applicable to navy shipbuilding in connection with antenna 5
i ntegration. A highly effici tnt broadband antenna is realised by
intentional and control ed excitation of resonance currents in an enl arged
state-of-the-art mast, a funnel or another large netal structure on the
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el ectromagnetic interferences (EM) to other equi nt s. repver, .the
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Unf or t unat gl; i At el : di sadvant ages. First, a shipboard HF
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transm t I p antenn y 30 10 neters. Furthernore, for a
gi ven frequency channel in the band, a whip antenna requires a tuning unit
for proper inpedance matching between the antenna itself, the generator and

to the coax feed cable,, CONSCONSTAN FRlEnd) SR HERLAR diBnhddi® g2 e

15 antennas transmitting waves between 1 and 30 MHz, cause major problems
for proper mechanical integration on the ship. These problems are mainly
due to the large extension of the antennas, which result in mechanical
obstruction of on-board sensors and/or weapon systems. The height of these
antennas also increases the risk of lightning strike. These problems are also

20 related to high electromagnetic field strengths in the neighbourhood of the
antennas, thus increasing the risk of radiation hazards to people and
electromagnetic interferences (EMI) fo other equipments. Moreover, the
transmission efficiency is not optimal in a large part of the HF band due to a
too low or too high antenna impedance. In addition, these problems are also

25 related fo high maintenance costs.

A conventional solution for providing a shipboard HF transmit
antenna, consists in using a whip antenna, which is the most common
example of a monopole antenna. Unfortunately, a whip antenna has many
disadvantages. First, a shipboard HF transmit whip antenna is long, typically

30 10 meters. Furthermore, for a given frequency channel in the band, a whip
antenna requires a tuning unit for proper impedance matching between the
antenna itself, the generator and to the coax feed cable. Consequently, only
one communication line can be used per whip antenna. When more



2 communication lines are required, several 10 neters |ong whip antennas
have to be arranged on the ship. This considerably increases the risk of
EM and reioi2atti/mgodhazards. This al so result in bl ocki ngPofi/EpRée@ne@Equi pnent ,
whi ch often causes serious performance degradati on of shipboard radars and
other 5 sensors. In addition, the effidiency of such nonopole antennas is
low in a |arge part of the HF band. Anot her conventional sol ution
for providing a shipboard HF transmt antenna, consists in using towel bar
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generally has an extension above a large part of the ship, hereby

dramatically blocking other equipments or leading to high risks of EMI.

30 In an attempt to overcome the aforementioned disadvantages,
non-conventional concepts for HF antennas have been described, namely
compact HF antennas and fractal antennas.

Compact HF antennas are antennas, of which length is less than a
quarter the wavelength. For example, the spiral antenna, the magnetic loop

35 antenna, the ExH antenna, the Crossed Field Antenna (CFA) or the |sotron



Several types of conpact antennas can be tuned, however the tuning of a
conpact HF antenna is critical, due to the extrenely narrow bandw dth. The
radi ati orwef2biwgiogney remains still low, due to a bad marchinrgoiofci7ne real
part of the inpedance. Consequently, when nore conmunication 15 |ines are
requi red, several conpact HF antennas have to be arranged on the ship, thus
I ncreasing the risks of EM and radi ati on hazards. Fractal antennas are a
relatively conpact type of antenna. Recently, it has been introduced a
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tuning of a compact HF antenna is critical, due to the extremely narrow

bandwidth. The radiation efficiency remains still low, due to a bad matching

of the real part of the impedance. Consequently, when more communication

15 lines are required, several compact HF antennas have to be arranged on the
ship, thus increasing the risks of EMI and radiation hazards.

Fractal antennas are a relatively compact type of antenna.

Recently, it has been introduced a fractal antenna for naval HF

communications. Unfortunately, a fractal antenna has also many

20 disadvantages. Just as for the conventional and the compact HF antennas,

the efficiency of fractal antennas is low in a large part of HF band due to a

too low or too high real part of the impedance. Furthermore, just as for the

monopole antenna, for a given frequency channel in the band, a tuning unit is

required for proper impedance matching between the antenna itself, the

25 generator and possibly to a coax feed cable. Consequently, only one

communication line can be used per antenna. When more communication

lines are required, several antennas have to be arranged on the ship, thus

increasing the risk of EMI, radiation hazards and blocking of other equipment.

30
In an attempt to provide an HF antenna allowing easy mechanical
integration on a naval ship, G. Marrocco and L. Mattioni recently described a
naval structural HF antenna in their paper titled ‘Naval Structural Antenna
Systems for Broadband HF Communications’ (IEEE transactions on
35 antennas and propagation, vol 54, NO. 4, April 2006). The antenna described



35 antennas and propagation, vol 54, NO 4, April 2006). The antenna
described 4 in this paper consists basically in a set of |ong verti cal

met al rodwoan1wiopss, the set being so call ed "subradi at @CT/EPec@necied t o
the top of kind of an enlarged state-of-the-art nmast or a |large funnel.
According to the authors, the principl4 of the structural antenna they
describe is that of a fol ded nonopole, 5 where the subradiator is the
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mast or the funnel of the ship. Furthermore, each subradiator has to be

connected to a separate power generator and funing unit, which increase the

amount of required equipment, the number of cables and thus also the

25 complexity of the system integration.

The present invention aims to provide a broadband HF antenna

with optimized integration possibilities on a naval ship. To this aim, the

30 invention proposes a naval structural antenna, of which the main radiating
element is a large structural element of the ship itself. Hereby, the antenna is
fully integrated on the ship. At its most general, the invention proposes an
antenna to transmit and/or receive radio-frequency waves from a naval ship.
The antenna comprises a radiating element and an exciting element



fed with current. The radiating elenent is a structural elenent of the

shi p. Advant ageously, the radiating structural elenent may be a
met al st rwot2oriopsdsi ng above the deck of the ship. For pexarpiie/ocd7mne net al
structure 5 nmay be an enlarged mast or_a funnel or a deckhouse, so that the
antenna transmts and/or receives in the Medi um Frequency (MF) band or in
the H gh Frequency (HF) band or in the Very H gh Frequency (VHF) band.
Advant ageously, the exciting elenent may be a linear elenent extending in a
si ngl e di nemrwiemted toothasrati'ltingGhlmnenhwmemilesdhaﬁfadiaﬁng ebdmaidt wihen ant enna.
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20 be connected to the radlatmg structural element and/ or to the other structural
element of the ship via separate connection points.
Preferably, at least one impedance load may be arranged along
the exciting element. For example, the impedance load may comprise a
capacitor and/or a coil and/or a resistor.
25 Preferably, a current feed may be arranged along the exciting
element. The current feed may be adapted to be connected to a generator or
a coaxial cable.
The antenna may be adapted at the current feed to realise proper
impedance matching between the antenna, a generator and/or a coaxial

30 cable.

Thus, an advantage provided by the present invention in any of its
aspects is that it provides optimal broadband performances in the used



10figure 1 schematically illustrates an exenplary structural

according to the invention, figure 2, schematically illustrates an

exenpl ar ywaroargenent for conbining |ines at

t he conbined lines, 15- figure 3, schemat ically illustrates another
exenpl ary structural antenna accordingbto the invention; figure 4,
schematically illustrates yet another exenplary struct ural ant enna
according to the invention; figure 5, schematically illustrates
yet anot hefrequergyl bard. Sloreniver,dt alObs sidbiianedds aansmisaioascor diutigleo t he

I nventi on.
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equi pnents inside. In particular, "enlarged masts"” in the sense of the
present application are not to be m staken with ol d-fashi oned nast,
are constructions built-up of a network of narrow pi pes. The exenpl ary
enl arged mast 2 stloodinitng edacplas of the hmﬁéoemrp.dwnbedrbelav\rywmn her
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allef?cﬁe?,gégéuf@é a@écﬁ'ﬁﬁéﬁ ﬁgemﬁg he deck 6 may be used i
figure 1 schematlcaily illustrates an exemplary structural antenna
according to the invention,

- figure 2, schematically illusirates an exemplary arrangement for
combining lines at low power and for amplifying the combined
lines,

- figure 3, schematically illustrates another exemplary structural
antenna according to the invention;

- figure 4, schematically illustrates yet another exemplary structural
antenna according to the invention;

- figure 5, schematically illustrates yet another exemplary structural

broadband HF antenna according to the invention.

In the figures, like reference signs are assigned to like items.

Figure 1 schematically illustrates an exemplary structural
broadband HF antenna according to the invention. The exemplary antenna
comprises an exciting element 1 connected to an enlarged state-of-the-art
mast 2. In the present application, an "enlarged mast” is a naval ship mast, of
which dimensions allows for integration of lots of sensors and other bulky
equipments inside. In particular, "enlarged masts" in the sense of the present
application are not to be mistaken with old-fashioned mast, which are
constructions built-up of a network of narrow pipes. The exemplary enlarged
mast 2 stands on a deck 6 of a naval ship. However, any other large metal
structural element arranged on the deck 6 may be used instead of the
enlarged mast 2, such as a funnel or a deckhouse for example. In the

whi ch

nst ead

nne or a deckhouse for exanple. In



7 present exanple, the enlarged mast 2 has a typical height of 8 neters and
a typical base cross-section of around 4 neters. Thus, the exciting el enent
1 has reowoedidionsnsi ons conpared to the enl arged nast PCTH@2@0ME071D
prevent bl ocking of sensors arranged inside the enlarged mast 2, for

exanpl e 5 phased array radars, the firé&t connection point between the
exciting elenent 1 and the enI arged mast 2 nmay be located at a relatively

| ow height, i.e. around 3 neters above the deck 6. In the present
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second conpgetl .00l als Lagaleds alouodh SHABRE AluAAUBYCANG diBthere 1l rom the

enl ar ged I Ng e enen éo reduced di nensi ons
conpar ed t Bas hedWeee| @ﬁgmswn com@argd Hantne R@lﬂf@@‘ﬂ ngagb 2 nderabyerd®i on, the

enl arged nBgdvedt beckh'h@ dfeédhsbasda@éﬁg{aj mls@ggpb eéﬂm'gbté ”Wﬁh Ek&}@@mmfh s only
nmas en rea w

?ﬂrféﬁ'ttwgt;%%e s rade @ed e TS GopHGH i B REERD Bie SHTUN St as
radi ating ¢l amenite iomrgedsmhbie2 inagroe dhaated iziralrelatidelatioanheibht, aiod. er istics
oL L0 = 2R, ETRLBEE by WP GEOERC e RIEAS ok PRl Bk

as a wire elemendi pmay@ sekamoneected to the deck 6 at a second connection pomt

located at a distance of around 3.5 meters from the enlarged mast 2. The

10 exciting element 1 has also reduced dimensions compared to the

wavelengths in the HF band. According to the invention, the enlarged mast 2

is the main radiating element, while the element 1 is only an exciting element,

which excites the enlarged mast 2 when fed with current by virtue of a feed 3.

Furthermore, the use of an enlarged mast as radiating element improves the

15 omnidirectional radiation characteristics of the antenna. Preferably, the

exciting element 1 may be a metal rod. However, any other metal linear

element may be used instead of a rod, such as a wire or a pipe for example.

The setup of Figure 1 advantageously provides a compact broadband HF

antenna, which is particularly efficient from 5 MHz to 30 MHz. Moreover, it

20 can be used for broadband transmissions, i.e. it can transmit simultaneously

on multiple frequency channels. To achieve such a broadband behaviour, the

real part of the antenna impedance may be kept within certain limits in the

used frequency band, while the imaginary part of the impedance may be be

minimised, the lower bound of the frequency band being determined by the

25 height of the enlarged mast 2. Advantageously, the control of the real part of

the antenna impedance may be achieved by application of one or more

impedance loads 5 arranged at proper positions along the exciting element 1.

Preferably, each of the impedance loads 5 may comprise a network of coils

and/or capacitors as well as resistors. Optionally, a transformer or a

30 transistor may be arranged at the feed 3 to adapt the real part of the antenna

impedance to the impedance of the generator and possibly also to a coax

cable that may be plugged in the feed 3. Preferably, the imaginary part of the

antenna impedance may be compensated by use of a so-called "matching

load" at the feed 3. For broadband applications, the matching load may then

35 comprise a network that approximately compensates the imaginary part of



The setup of Figure 1 advantageously provides a conpact broadband HF
antenna, which is particularly efficient from5 MHz to 30 MHz. Moreover, it
20 can bewo=ed/doe40br oadband transm ssions, i.e. it canPCTaAPINMON60711

si mul taneously on nultiple frequency channels. To achieve such a broadband
behavi our, the real part of the antenn® inpedance may be kept within
certain limts in the used frequency band, while the imaginary part of the
i npedance may be be m nimsed, the | ower bound of the frequency band bei ng
det er m nedhbyahteanaSinfEadantce obvdrhtheenbed deshuernsly Rand\dXbetrageslysliye t he
control of t ' d TRY ' y
applicati5ﬂh§ﬁnéﬁgggﬁﬂﬁtF§£ﬁ%Eghgﬁcéﬂﬂgg%gE§ %&%@ﬂg dpgﬁegﬁg%gﬁggggitions
al ong t he lerds inside teepmiiincielemeast dr abl y, each of the inpedance | oads 5 may
conprise a network of coils and/or capacitors as well as resistors.
Optionally, a transformer or a 30 transistor may be arranged at the feed 3
to adap? the real part of the antenna inpedance to the inpedance of the

generalgor glnd posstighie 2l sehehtatallp dusteitbe dhhakemplarparglngeasshtifor t he feed
3. Prefera

conpensat e@%@inh@gﬁdih‘& ¢ ggr @rﬁ%ﬁ%@ﬁﬁﬁ%t fgggl gﬁaﬁﬁﬁ\gcq% rraya?%ef%r
br oadband applifiyrat ihensomitihed tiaes hi rgpnilbaer netyvarkdd SBniioeprths dinas et wor k
that approxi mately|oGOIREES AeeBefdté thEPal ambiiRSd. INGft a broadband linear
10 amplifier 11 amplifies the combined signal and directs the combined signal to
an antenna 13. For example, the antenna 13 may be the antenna according
to the invention illustrated by Figure 1. The use of the low power combiner
network 10 results in a lower power consumption and a lower heat
dissipation. Hereby, it makes easier combining a larger number of lines. This
15 also allows to use a single front-end for a large number of lines. The
combiner network 10 may be a single combiner or a series of combiners.
Eventually a circulator may be arranged to protect the amplifier 11 against
reflected waves.

20
Figure 3 schematically illustrates another exemplary structural
broadband HF antenna according to the invention, comprising an exciting
element 21 with a feed 23. In the present embodiment, the exciting element
21 may be a rod connected at one end to an enlarged mast 22 and at the
25 other end to a deckhouse 26. However, any other metal structural element of
the ship, which may be of smaller dimensions than the enlarged mast 22,
such as a funnel for example, may be convenient instead of the deckhouse
26.

30
Figure 4 schematically illustrates yet another exemplary structural
broadband HF antenna according to the invention. An exciting element 30
may be connected at one end to an enlarged mast 42 of a ship and at the
other end to a deck 46 of the ship. However, the exciting element 30 may
35 also be connected at one end to the enlarged mast 42 and at the other end to



8 the antenna i npedance over the used frequency band. Alternatively, the
antenna mat ching may al so be achi eved by arrangi ng proper inpedance | oads

i nsi de t woerti/wdyIg el enent 1. 5 Fi gure 2 sciremmrea@alobori1
illustrates an exenplary arrangenent for conbining different conmunication
input lines 1, 2, ..., n at |low power @nd for anplifying the conbined
lines. A conbiner network 10 conbines the lines 1, 2, ..., n at |ow power,
i.e. before they are anplified. Next a broadband |inear 10 anplifier 11
anplifies anemmaﬂtﬁtMrei gleadernnd thib smp;wntdmenegrﬁei oﬁe;ﬂnaiegmiahehsnoae ant enna

Fventi on (R e, GPBeR) TG 4% T pRGihdce BN o BRSO BolePRatail HS,
net wor k 10midHal past.i a aluraim,erofppamﬁelcmmur&imm 3ad 34, I&fweln heaother
di ssi pati ogmp, {eﬁ%t L ofBkes cﬁ%ﬁe@%{éﬁ%@_engg @2'%%‘% B%LH'YQ a1y b«J?' nes.

This 15 also a use a sing '|ar ge nu er | i nes.

The conbi n@nﬂ%ﬁ%ﬁﬁe@b’ tedhewalagaed mpsd 42yl ﬁéto t@le deckdlt b8 FTip.cdabi ners.
Event ual | ys@pafafecwmloﬁmome mﬁ;fém\eé badPretns bb"@*ra?ffgdd' AlbAf tAd agai nst

flected Fi h t |l ust r.at th
ki S N TR T T R
ccr)mrrp(rji si ngmay d=fioeta sgt @f [:m]ralhel Cutrent phthes H)@t&@eh&helemiar‘gedpnme#ﬁ and g
ty t t
ent ar ged s Y Sht ST ke Ry BE A CRABRP ORGSR by SRE ™y
ot her ret alheser panallekiguidiegreglemsints, has slhurpaymhecnosmlylebe) ompsdie Ithe
di mensi onsefi@AcY aed?vﬂfﬁg gﬁ%{Jbg&! o?ft?@xt%%dathfalﬁ}feg idrid b%ﬁ@ﬁ?'tﬁe may be

conveni ent | nstea ure eI’TB.tI cal

i |l ustrat ednipaRaY rf?ft@f@rm@?eﬁ'?ﬁhﬁrl?wgﬁ P%Pﬁmﬁ H r%@baﬁdmﬂm\%%ﬁ’t@ﬁﬁanﬁccor di ng

to the Invwf(brm*anoéHnQyQEtTEQma@lm1r3§r|ﬁawlélﬁeqmm§¢-tFeEazZ&6fr@Pe1E@d to an
c of the ship.

enl ar ged 2 of shi e oth

ovever . 110 MRE Prncb @ tolell 4By adoromardl, Fikerc SpebfE dndl B uS8la" ot he

enl ar ged niasteadz:)femds,awcﬂhes u.uneerorempleet tor e&anwig Tiee ekciting widrneat 3@l enent

of the ship y‘%‘gocébrﬁB%%@E Qfrestld£i7 di mensions than the enlarged mast 42.
€

The exciting enent y conprise, inits mddle part, a plurality of
paral l el rods 31, 32, 33, 34, 35. In an other enbodienent, all or a few of
the parallel rods 31, 32, 33, 34, 35 may also be 5 connected directly to

t he enl arged t 42 and/ or , deck 46 the ship, via separate
connecti on poi Mtigurq P SARER 'F%'Ll’d@‘@ga]:%y Y6 ad]qilaefpgaempm SRS 31,
32, 3320 S%roaﬂbanwvaﬁt @g@uﬁ yaccbhiingatoalthel imvedsiodl N@2paliel 3theadd may

define a s h ween the enlarged nast 42 and the
defne, o Sgholh a2 kbebelur ) Rabl hebICRRCS o0y A O5ETIRL €2
connected to an enlarged mast 55 and to a deck 54 of a naval ship, via
separate connection points. Impedance loads 56 may be arranged along the
linear elements, as well as a current feed 57.
25

It is worth noting that, in principle, any antenna according to the
invention may also be used for receive. Onboard of a navy ship, it may also
be used as antenna for the so-called ‘tactical VHF' band (30MHz-88MHz), if

30 connected to an enlarged mast or a funnel or a pedestal with a height of
approximately 2.5 m. Onboard aircraft carriers, it may be used in LF, MF and
HF band, if connected to the mast or a large deckhouse. It may also be used
onboard a civil ship in the HF and VHF bands.

35



10 these parallel guiding elenents, as it nmay be possible to inprove the
efficiency in a given frequency band or to extend the operational band of

t he ant ermia.20Ha09Branpl e, in the |ower part of the HF baou/EPasoiosgipved
antenna perfornmance may be realised so that in principle the whole HF band
from1l to 30 Mz may be covered. Any dfher netal |inear elenents may be
used 15 instead of rods, such as wires or pipes for exanple. The exciting
el enent 30 may al so conprise a current feed 37. Figure 5 schematically
illustrates yet an@dherangxeapbrs,yarstHiahterala aé)cdmm@dtmaﬁub Hveatibensna
accordi ng 0 a el | S 53, for
exampl e 1o Slélh op nqt\égfé‘té cffh aNRQvQ :Elf?il:) ﬂﬁag é)ggf?ﬁ ctng B'Sélsmqﬁlir @tg% RSt 55
and to a cr@ciklcsd dfmaan| ofshtSp emitmgs@wrnanb r@aheneetralghtfpmafds h¢ nmpedance

| oads 56 1 rent
food 5. %lécﬁ@m@élr ﬁf&fgtlcaﬁn 9?&)%%!‘ r‘?‘d SFSWe? seﬁ§or‘%eéén @ssify K&

notin r|n t enna
accordi g Ft’r@"?ﬂ'@dl AVENESINS D 8[990'05@' ‘E@@ 0‘?”@9 ﬁ?@é af@%‘é?ﬁ‘:@d%@ a navy

?QIO rl\%z [ t8 8nt@ythéllésvs berislsagerasorabt #irNexditing élben@ﬁ Tied tigkl of tigisthingadtrikéF  band

ected to an e st _or..a funnel
pedest al rﬁdgc%%aﬁtogﬁe QBB}‘)@)?F %3 F%?o%’éqwga?té t RLsé’rri ers,
it may be ﬂnsedolahorhiégtw&rapuam aaa}danténnasrdmstrmj suffet fremrﬂrawoinitya | ar ge
deckhouse. S sed onboard a civil ship in the HF and VHF
bands 1oof|the@<¥|tfﬁ|g %%&E%ny reasons, an HF antenna according to the
|nvent i®n is easier to integrate on a naval ship than existing antennas.
Basical ly, the reduced di nensions of its exciting el enent make
straightforward the nmechanical integration. In particular, blocking of
ot her sensors can easily be 5 prevented. The regions with high | ocal
el ectromagnetic fields are limted due to the | ess aerial extension of the
exciting elenment. The risk of lightning strike is reduced due to the
conpact size and shape of the exciting elenment Also, the isolation between
phased array antennas does not suffer fromthe vicinity of the exciting
element. 10 11 CLAIM5 1. An antenna to transmt and/or receive
radi o-frequency waves froma naval ship, the antenna conprising: a
radi ati ng el enent (2, 22), and; an exciting elenent (1, 21) connected to
the radiating el enent, 5which excites the radiating el enent when fed with
current;



t he antenna being characterized in that the radiating elenent is a
structural elenent of the ship. 2. An antenna as clainmed in Caiml,

char act erwoedivavwubat the radi ati ng 10structural el enenPCIrEPA010W6EIL
structure raising above the deck (6) of the ship. 3. An antenna as cl ai ned
in daim2, characterized in that thelhetal structure is an enlarged mast
(2, 22) or a funnel or a deckhouse, so that 15 the antenna transmts

and/ or receives in the Medium Freq ﬂ %I\/F) band or in the H gh Frequency
(HF) band or in the Very High Frequ @U"' VHF) band. 4. An antenna as
claimed in Claim1l, characterized in that the exciting 20element (1, 21) is
a linear el emananiexhent h@nsmitaandiogl recdiveersliofrequenes wavasefane 4 he

overal | dinmepsi e An antenna as clainmed in Caim4,
characteri zeﬁgYaﬁ%Watth% Hﬁtei‘{(ﬁt@ @%‘Si”%nent is arod (1, 21) or a pipe or a
wire. 25 6. An -ana eadiating ekdnagntdd, 22), 6hdi m 4, characterized in that the
exciting el enent é,;)%xcﬁm%ogm d1at21ﬂ%&§%}t§% 6r}ﬁer,%gliaq@png|e drictur al

el enent (2) and at the other An
ant ennd as cl ai meWhich sxciiesithe raﬂr%trrwc@f@meﬁéwheﬁ fﬁﬁd‘l"‘h%@ﬁcr ting el ement

(30) conprisgg Qanpénﬂambéir)q Qiha@adst@ht@i ihi BRAr el eaBRting(8kmetd. 3% 34,
35), the par g taf§ s defining parall el current paths. 12 8.

ea
An” ant enna a% ”{;‘ﬁgﬁ%ﬁf P-characterized in that the parallel |inear
el enents are rods (31, 32, 33, 34 35) or pi pes or wires. 9. An antenna as

| d d l t (21
clai e | b A Aidnfl o cShPERohEI o CoeRRtolrRS FEfldlB s L (T
ot her ®hd t oStaHduIRkelenenicisua anetel eirecitirefaising @tbm@ {resiieckit cof the of

smal | er di megigpons than the radiating structural elenent. 10. An ant enna
as clainmed in Claim4 or 7, characterized in that at |east one

3. An antenna as claimed in Claim 2, characterized in that the metal
structure is an enlarged mast (2, 22) or a funnel or a deckhouse, so that
15 the antenna transmits and/or receives in the Medium Frequency (MF)
band or in the High Frequency (HF) band or in the Very High Frequency

(VHF) band.

4. An antenna as claimed in Claim 1, characterized in that the exciting
20 element (1, 21) is a linear element extending in a single dimension, so as
to reduce the overall dimensions of the antenna.

5. An antenna as claimed in Claim 4, characterized in that the exciting
elementis a rod (1, 21) or a pipe or a wire.
25
6. An antenna as claimed in Claim 4, characterized in that the exciting
element (1) is connected at one end to the radiating structural element (2)
and at the other end to the deck (6) of the ship.

30 7. An antenna as claimed in Claim 1, characterized in that the exciting
element (30) comprises a plurality of parallel linear elements (31, 32, 33,
34, 35), the parallel linear elements defining parallel current paths.



10i npedance |l oad (5, 36) is arranged along the exciting elenent (1, 30).

11. An antenna as clained in daim110, characterized in that the inpedance

| oad conpwO=es/@9sapaci tor and/ or a coil and/or a resi SPOT/EPXEHIDEN7AN
antenna as clainmed in Claim4 or 7, characterized in that a current feed
(3, 23, 37) is arranged along the excitd ng el enent (1, 21, 30). 13.An
antenna as clained in Caim1l12, characterized in that it is adapted at the
current feed (3, 23, 37) to realise proper inpedance matching 20between the
ant enna, a8geheantaynaaaritiemed go&idial 7.cdtsiractelizechm that drmpaaesletlingared in

Caim9 and 78'%';'%%52&'%??%3? i4p tj@)at&4aés er ?eé eWwiest he parallel Iinear

el emrents (31, are connec o the radiating structural
el enent (22) and/ or to the other structural el enent 25(26) of the ship via

separate conneesahehrizoaAftRimed in Claim 4 or 7, characterized in that the exciting
5 element (21) is connected at one end to the radiating structural element
(22) and at the other end to another structural element of the ship (26),

which is of smaller dimensions than the radiating structural element.

10.An antenna as claimed in Claim 4 or 7, characterized in that at least one
10 impedance load (5, 36) is arranged along the exciting element (1, 30).

11.An antenna as claimed in Claim 10, characterized in that the impedance
load comprises a capacitor and/or a coil and/or a resistor.

15 12.An antenna as claimed in Claim 4 or 7, characterized in that a current
feed (3, 23, 37) is arranged along the exciting element (1, 21, 30).

13.An antenna as claimed in Claim 12, characterized in that it is adapted at
the current feed (3, 23, 37) to realise proper impedance matching
20 between the antenna, a generator and/or a coaxial cable.

14.An antenna as claimed in Claim 9 and 7, characterized in that all or a few
of the parallel linear elements (31, 32, 33, 34, 35) are connected to the
radiating structural element (22) and/ or to the other structural element

25 (26) of the ship via separate connection points.



