WO 2004/ 097984 PCT/ CH2003/ 000275 DESCRI PTI ON BROADBAND ANTENNA ARRANGEMENT
FI ELD The present invention relates to the field of antenna
It relates in particular to a broadband antenna arrangenent as
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PRIOR ART

The geometric dimensions of antennas are closely
related to the wavelength of the waves which are
intended to be emitted or received via the antennas.
Frequently - for example in the case of portable radio
appliances - the space available for the antennas is
restricted, so that the antennas should be designed to
be as compact as possible, without any restriction to
the bandwidth and the efficiency.

A number of proposals have already been made in the
past (Us-A3,295,137 or US-A-3,508,271) for folded
monopoles to be used as compact antennas, which are
arranged in the form of a hairpin above an electrically
conductive base plane, with one end being conductively
connected (grounded) to the base plane, while the other
end is used as a feed point independently of the base
plane.

The characteristic properties of unfilled and filled
monopoles folded two or more times have also been
investigated in an article by B. J. Lamberty, “A Class
of Low Gain Broadband Antennas”, 1958 IRE Wescon
Convention Report, pp. 251 - 259 (August 1958).

More recently, folded monopoles have been used to allow
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GSM 1800 and UMTS ranges. They should also be compact
and mechanically robust in order to allow a reliable
radio 1link despite the wvibration, bugs and other
environmental influences. Furthermore, owing to
possible contact with the overhead wire on electrified
sections, local antennas must, in accordance with the
relevant test instructions, withstand in particular
voltages of 16.6 kV and currents of 40 kA, in which
case a voltage of no more than 60 V may occur at the RF
connection in order that personnel in the locomotive
are not endangered by the downward feed cable. Examples
of local antennas such as these are the K70 20 21 type
antennas for the frequency range from 410 to 470 MHz,
and the 742 325 type for the frequency range from 870
to 2170 MHz from the Kathrein Company. A broadband
vehicle antenna which is resistant to heavy currents is
also described in DE-A1-199 24 349.

DESCRIPTION OF THE INVENTION

One object of the invention is to provide a broadband
antenna arrangement which 1is not only physically
compact but is also mechanically robust and, in
particular, is suitable for use as a vehicle antenna in
the railroad field. A further aim is for the capability
to use the antenna arrangement in a frequency range
from about 800 MHz up to several GHz.
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35 the railroad field. Afurther aimis for the capability to use the
antenna arrangenent in a frequency range from about 800 MHz up to several
GHz. APO 2004/ 097984 PCT/ CH2003/ 000275 3 The object is achieved by the
totality of the features of claiml1l. The essence of the invention is to use
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According to a first preferred embodiment, a high
15 degree of mechanical robustness and a high current
carrying capacity as well as simplified assembly are
achieved in that the antenna element is in the form of
a solid metal plate which has a constant thickness
transversely with respect to the longitudinal direction
20 and is composed of aluminum of an aluminum alloy, in
that the antenna element has a foot at the first end,
in that the antenna element is attached to the base
plate by the foot, and in that the foot has at least
one threaded hole or attachment hole, through which the
25 foot is screwed to the base plate.

The design and assembly are particularly simple and
functionally reliable if, according to a second
preferred embodiment, a coaxial plug connector which is
30 at right angles to the base plate and in particular is
in the form of a connecting socket is arranged on the
lower face of the base plate in the area of the feed
point, with its outer conductor being electrically
conductively connected to the base plate and its inner
35 conductor being electrically conductively connected
through an opening in the base plate to the feed point
of the antenna element, and if the connection between

the feed point and the inner conductor of the coaxial



in the formof a connecting socket is arranged on the |ower face of the
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according to {NGndVeNtQRvd'® it may also be in the form of a

separate push-in pin, and may be pushed into a
corresponding opening in the antenna element. This has
the advantage that the connecting pin may be composed

15 of a different material, which is optimized for making
contact, and may be produced more easily as a turned
part.

In order to protect the antenna element against

20 damaging environmental influences, it 1is advantageous
for the antenna element to be covered on the outside by
a removable shroud, which is detachably connected, in
particular screwed, to the base plate.

25 According to a further preferred embodiment of the
antenna arrangement according to the invention, the
antenna element has a bar-like base element which runs
in the longitudinal direction and to which additional
resonant structures are fitted, distributed non-

30 uniformly transversely with respect to the longitudinal
direction, in which <case the resonant structures
comprise in particular elements which are integrally
formed on the base element and are oriented at right
angles to the base plate.

35
The resonant structures may in this case be rectangular
and/or angled, and may have inclined and/or rounded
corners.



antenna el enent has a bar-1ike base elenent which runs in the |ongitudinal
direction and to which additional resonant structures are fitted,
distributed non 30 uniformy transversely with respect to the | ongitudinal
direction, in which case the resonant structures conprise in particular

el ements whi oép Pood /dewgd |y forned on the base elpenyel2903 /309295 ent ed
at right angles to the base plate. 35 The resonant structures may in this
case be rectangular and/or angled, and Pamy have inclined and/or rounded
corners. WD 2004/097984 PCT/ CH2003/000275 5 Further enbodi nents can be
found in the dependent <clains. 5 BRI EF EXPLANATI ON OF THE FI GURES The
invention W IfuieheXpleibietindh tt®r ecget dd  ifbud®e ol ledel ndepnldent NY
exenpl ary enmbadinents and in conjunction with the drawing, in which: 10
Figure 1 usesL-&MUiber of figure elenents to show a |ongitudinal section
(Figure la), inaview fromthe front (Figure ib) and an enlarged detail
of the plug-i i i n antenna arrangenent according
toa first %ﬁ@@%@?&%%lﬁ%&# the invention; Figure 2 uses
a nunber of figure elenents to show a 20 |ongitudinal section (Figure 2a),
[na view from thg/bhonba(Giayr 6,200,800 R ¢ AL HDAE Teghh cfd oure
2c) of the antenna elenen Shown 1n gure 1,

following text wusing exemplary embodiments and in

conjunction with the drawing, in which:

10
Figure 1 wuses a number of figure elements to show a
longitudinal section (Figure la), in a view
from the front (Figure 1b) and an enlarged
detail of the plug-in connection (Figure 1c)
15 of an antenna arrangement according to a
first preferred exemplary embodiment of the
invention;
Figure 2 wuses a number of figure elements to show a
20 longitudinal section (Figure 2a), in a view

from the front (Figure 2b) and a view from
underneath (Figure 2c¢) of the antenna element

shown in Figure 1;

25 Figure 3 shows a view from above of the base plate of

the antenna arrangement shown in Figure 1;

Figure 4 shows an enlarged side view of the connecting
pin at the feed point of the antenna

30 arrangement shown in Figure 1;

Figure 5 shows a longitudinal section through an
antenna arrangement according to a second
preferred exemplary embodiment of the

35 invention;

Figure 6 shows a side view of the antenna element of

the antenna arrangement shown in Figure 5;



25 Figure 3 shows a view from above of the base plate of the antenna
arrangenent shown in Figure 1; Figure 4 shows an enl arged side view of the
connecting pin at the feed point of the antenna 30 arrangenent shown in
Figure 1; Figure 5 shows a |ongitudinal section through an antenna
arrangenent awcq@ed4091o84d second preferred exenpl @or/en20di3yenio295 t he 35
I nvention; Figure 6 shows a side view of the antenna el enent of the antenna
arrangenment shown in Figure 5; WO 20041 087984 PCT/ CH2003/ 000275 6 Figure 7
shows a plan view fromunderneath of the base plate of the antenna

arrangenment shown in Figure 5; 5 Figure 8 shows a perspective illustration
of an antenrmi@n:ran'gen@h&bwacaoplja'mgviewaftbinr dndaraéathedfexamplbarae

enbodi ment of the inve 0 ang ed and i ncl on

el enents; and Figure 9 g%%ﬂ% th t?oggﬂP% b3t ¥ é?é% % re%hrn I"8ss and

the frequency for the antgura Sarrangenent shown in Figure 8. 15 WAYS TO

| MPLEMENT;THE | NVENTI ON The various figure elements in Figure 1 show
different = views of the first preferred exenplary enbodi ment of an 20

ant enna arr anegiehe Siccehovag o therspeehiven. iTHastirgdrione! epfnt dra shows

a |l ongitudinal section %HEQHHQ gpgaﬁgéﬁgﬂ? ag&ggg gt 18, gh G415 f or med

on an electrically conductive base ate ‘ ver ed
preferred exemplary embodiment of the

invention, with angled and inclined resonant

10 elements; and

Figure 9 shows the relationship between the return
loss and the frequency for the antenna
arrangement shown in Figure 8.
15
WAYS TO IMPLEMENT THE INVENTION

The various figure elements in Figure 1 show different
views of the first preferred exemplary embodiment of an
20 antenna arrangement according to the invention. The
figure element la shows a longitudinal section through
the antenna arrangement 10, which is formed on an
electrically conductive base plate 18 and is covered by
a shroud 11 in the form of a cup. The shroud 11 is
25 preferably composed of a fiber-reinforced plastic and
is screwed by means of four screws 20 to the base plate
18, with these screws being screwed into corresponding
threaded holes 34 (Figure 3) in the base plate. In the
illustrated exemplary embodiment, the shroud 11 has a
30 flange-like edge with a circumferential groove, in
which a sealing ring 76 1is inserted, in order to
improve the sealing of the internal area from the

external area.

35 As can be seen from Figures la and 3, the essentially
rectangular base plate 18 has a raised mounting
platform 32 in the central area, adjacent to which on

the transverse faces there are two attachment flanges



a shroud 11 in the formof a cup. The shroud 11 is 25 preferably conposed of
a fiber-reinforced plastic and is screwed by neans of four screws 20 to the
base plate 18, with these screws being screwed into correspondi ng threaded
holes 34 (Figure 3) in the base plate. In the illustrated exenplary

enbodi ment, twe 3boewdsidshas a 30 flange-like edge metcHREI3 LOOGETEN i Al
groove, in which a sealing ring 76 is inserted, in order to inprove the
sealing of the internal area fromthe -external area. 35 As can be seen from
Figures la and_3, the essenti all re angul ar base plate 18 has a raised
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the interior e ve can beé connected to a coaxi pl ug on
an antenna ca¥eBicl®he Eonpegki mjllgd’t:két aFaxsakegndenng t Becketsi Heé by a
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38 on the | ower face of the base 15 plate 18. Wen not connecte t he

coaxi al chnedBi n§roIsckst 1I¢%é3ﬁleoér}§ﬁﬁ1&¥t af tiha Yeiekei VERED 19 The
central conpopgat bef dohedtedNtd o ARBEMNtpIMY idh an antenna cable.

The connecting socket 17 is sealed on the outside by a
sealing ring 16 which surrounds it and is inserted into
an annular groove 38 on the lower face of the base
15 plate 18. When not connected, the coaxial connecting
socket 17 can be protected by a protective cap 19

The central component of the antenna arrangement 10 is
an antenna element 14 which acts as a monopole, three
20 different views of which are shown in Figure 2. The
integral antenna element 14 is composed of a semi-hard
aluminum alloy. It may be machined from a corresponding
metal plate. However, it may also be cast in this
shape. It is also feasible for a mount body to be
25 sprayed from a plastic, which is then provided with an
electrically conductive surface coating. The antenna
element 14 has a foot 22 with a thickness of about 5 mm
in the form of a rectangular plate with rounded corners
and external dimensions of about 30 mm x 38 mm
30 (Figure 2c). The antenna element 14 is inserted with
the foot 22 into a corresponding milled area 35 in the
mounting platform 32 (Figure 3), and is screwed to the
base plate 18 by means of four threaded holes 30 on the
foot 22 and through-holes 36 in the base plate 18. The
35 upper face of the foot 22 is in this case adjacent,
without any step, to the upper face of the mounting
platform 32, so that, for antenna purposes, the foot 22
is part of the base plate 18. A bar-like base element



an antenna el enent 14 which acts as a nonopole, three 20 different views of
whi ch are shown in Figure 2. The integral antenna elenent 14 is conposed of
a sem-hard alumnumalloy. It may be machined froma corresponding netal
pl ate. However, it may also be cast in this shape. It is also feasible for
a nount body wo »@0£508ps84ed froma plastic, whichBCTACHROQRADAMRTE With an
el ectrically conductive surface coating. The antenna elenent 14 has a foot
22 with a thickness of about 5 nm in th& formof a rectangul ar plate with

rounded corne and external . di nens ut 3 (F| gure
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correspondi ngdistardear €aofd5 ih,t hés mawmtinggdpl atlosem 3he Fiftnote 32 and is
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foot 22 is inthhoegbadéO&djsdheem ,in Widmne ahyost éhe tamttemmauppeemdrice of

the mounting 1 pl ahar 132 JankAR oof Ul YUNARIAOAES o lie Loal; 32 s

part of tHe base pla bar-1iKe basé el ement
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Il lustration rotated t hrough 180 shown in Figure 2) of the antenna ‘el enent
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about 8 nm | gomABcrelinslaRd U dLNtseStL & 96 #8 khef Foot duf atden of 100
e wthout an ELobI ens. At one of its ends, the base el enent 27 is
Sv

connect ed %y BScgrouadefon 26 to the foot 22, and 10 is thus gr ounded.
An attachnment 29 which points towards the foot 22 and

An attachment 29 which points towards the foot 22 and
in which a blind hole 24 is incorporated from the foot
22 1is arranged at its other end. A rectangular resonant
15 structure 28 with a square cross section (8 mm side
length) and the height of 2 mm is arranged on the upper
face of the base element 27. The blind hole 24 is
accessible from the outside through a concentric
through-hole 23 with a larger diameter in the foot 22.
20 A connecting pin 13, which is in the form of a push-in
pin and is composed of brass (Figure 4), is pushed with
its foot 39 into the blind hole 24, so that it projects
into the through-hole 23 in the foot 22 and can be made
contact with from underneath (feed point 12) through a
25 corresponding through-hole 37 in the base plate 18
(Figure 3). This is done by means of the inner
conductor 74 of the coaxial connecting socket 17, at
whose upper end a longitudinally slotted socket 21 is
arranged for holding the connecting pin 13 (Figure 1lc).
30 The connecting socket 17 is attached by means of four
screws, which are screwed into the threaded holes 30 in
the foot 22 of the antenna element 14 through the
through-holes 36 in the base plate 18. The outer
conductor of the coaxial connecting socket 17 is thus
35 at the same time conductively connected to the base
plate 18. This configuration results in a functionally
reliable and compact connection, which is particularly

simple to assemble, between the antenna element 14 and



in which a blind hole 24 is incorporated fromthe foot 22 is arranged at
Its other end. A rectangular resonant 15 structure 28 with a square cross
section (8 mMmmside Ilength) and the height of 2 mMmmis arranged on the upper
face of the base elenment 27. The blind hole 24 is accessible fromthe
out si de through 2004/08mPBic t hrough-hole 23 with ®PCBACRI0aE A0EAZT5in the
foot 22. 20 A connecting pin 13, which is in the formof a push-in pin and
i s conposed of brass (Figure 4), is pu§héH'MAth its foot 39 into the blind
hole 24, so that it pr.ojects into the through-hgle 23 ipn the foot 22 and
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base pl ate 18eSFRRCoMEFhoRbngaesdndofathe dabageal fxemn i EFTRBERERI 17 is

thus 35 at thgosane tofe wRNduekikveby aamnesleddt ondhe base whkateti8. This
configuration results iin a functioonally reliable _and conpact connection,
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With the abovementioned dimensions and the
comparatively small resonator structure 28 on the upper
15 face of the base element 27, the antenna arrangement 10
is designed for a comparatively narrow frequency range
from about 5.15 - 5.875 GHz, as is required for some
WLL (wireless local loop) and WLAN (wireless local area
network) applications.
20
In contrast, the antenna arrangement 40 of the second
exemplary embodiment illustrated in Figures 5 - 7 can
be used for a considerably wider frequency range (870
to 2170 MHz). In this case as well, the antenna
25 arrangement 40 as shown in Figure 5 has an electrically
conductive base plate 48 (see also Figure 7) composed
of a semi-hard aluminum alloy with a plate thickness of
15 mm, an antenna element 44 which acts as a monopole
and 1is mounted on the base plate 48, a coaxial
30 connecting socket 47 whose inner conductor 75 is
connected at the feed point 42 to a connecting pin 43
on the antenna element 44, and a protective shroud 41.
The lower edge of the shroud 41 is seated in an
(elliptical) annular groove 58 in the base plate 48 and
35 is attached to the base plate 48 by means of screws 50,
which are screwed into the shroud 41 from underneath
through attachment holes 59 in the base plate 48. The

coaxial connecting socket 47 is in this case pushed



escape w thout causing any damage fromthe remaining volune of the rest of
the blind hole 24, when the antenna elenent 14 is heated extrenely
severely, in the event of possible contact with the overhead Iine, while 10
the short-circuit current which then flows and is in the kilo anpere range.
Wth the aboveoerioai®d7dis4ensi ons and the conpar atP@R/gH200B)/0008DHat Or
structure 28 on the upper 15 face of the base elenent 27, the antenna
arrangenent 10 is designed for a conpafaﬁpvély narrow frequency range from

about 5.15 - equ d fo L (w.reless local |oop)
B AN (w r 2180 Fstn et bRk RPLE: Fndn 04 Paght PLEES ¢ e
ant enna arrangﬁﬂenmam@sokxmhec&ecﬁndm ewﬁﬁnh&myhembbﬂhnﬁni attashmahed in
Figures 5 - e used f.or a considerahly w.der freguency rang 870 to
2190 W) 1n Pits 1ot HIER Y efdien: TR K Pl hE SRS T Rskn T
Figure 5 has a:mnale@cturrngcanket:oﬂaucﬂl \eedlasyy pltmge 48 (iseeomtsoafagure 7)

composed  f BraTladi” b Nugha! | Qnhibifgn! BLet chpessagh 15 mm an

ant enna elenme chac as a nono d 'S nmount ase
pl ate 48, a cd®seategd mmatcagrgapkedmg @hovéairngaoayendhcton ¥Bej s

connected at YRgreeth RO HE éﬁet Ba%ec?i%‘i‘:%t '4@9 Pk 4§on19é‘ctt.f'§gaEE@R@€

el ement 44, and a protective shroud | oner edge of the shroud 41 is
seated in an 4(el93pt iBaltPranhs a?r@\z%%dsbyl R trRNERkel ) RFEt]8LANE 35 is

attached to thkephage . pl@beside bHEaRhrolidscs eWs fbachimh ¥R exCcrgwed into
the shroud 41 fron1und rneat h thrgﬂgh attﬁphnent hal es 59 in the base plate

48. The tRaxiEF1&fnebt i M sBEREL e hesec Rl tsushd BE§8RF097984
PCT/ CH2003/ 00@Z75which the antenna arrangement 40 can be attached to

the outside of a wvehicle.

The antenna element 44 (Figure 6) comprises a plate
15 composed of semi-hard aluminum alloy with a plate
thickness of 10 mm (the plate thickness extends at
right angles to the plane of the drawing in Figure 6).
The antenna element 44 has a base element 54, which is
like a bar, extends parallel to and at a distance from
20 the base plate 48, and has a height hl of 15 mm and a
length of (al+a2+a3+a4+a5) = 140 mm. An attachment with
the connecting pin 43 projecting downwards is provided
at one end of the base element 54 (on the right in
Figure 6), towards the base plate 48. The connecting
25 pin 43 is machined from solid in the example. However,
it can just as well be in the form of a push-in pin
once again. At the other end (on the left in Figure 6),
a foot 52 with an attachment hole 53 1is integrally
formed, projecting downwards, on the base element 54.
30 The antenna element 44 can be mounted detachably on the
base plate 48 by means of the foot 52 and a screw
connection 51. A corresponding threaded hole 60 is
provided in the base plate 48 for a screw to be screwed
into (Figure 7).
35
A plurality of resonant structures 55, .., 57 are
integrally formed on the base element 54 of the antenna

element 44. The first resonant structure 55 corresponds



- 10 from above through a through-hole 63 in the base plate and nakes
contact fromunderneath wth an attachnment nut 45 which is screwed to an
external thread on the connecting socket 47. A sealing ring 46 is once
again 5 provided around the connecting socket 47 and is inserted into a
correspondi ngwanobayogreege 62 on the |ower face ECTHEHIOGR/PIORZS 48. The
connecting socket 47 can in turn be protected by a renovable protective

cap 49. Qutside the shroud 41, attachnentlnoles 61 10 (Figure 7) are

provi ded in the bas | at.e .48, by a i ch the antenna_ arrangenent 40
can be attach& POS%FEfeW& iadél‘%‘ﬂ%% E%niog el\.lg]fﬁ‘é nifa ‘glr%%%rh?eﬁf( Fi gure
6) conprises afpl atemml5 Cheposedonid samsdmant aldtruatara | B6 wiid aapl ate

t hi ckness of 1 ] h at e.t hi ckness.ext.ends .at_. ri.ght .angl e he

pl ane of the Hgﬁgﬁ]ﬁé&i ﬁo% gw EEIG)"’.1 ﬁghgnt}g‘{]nnéfel%%% %2 h%é %tdgs%

el ement 54, whwiidhhi s23 | pke 30 baw., FTheentistparcs | @2 tfrcandthbe ®teipstddice from
20 the ba p 4 d | I h

(al +a2+a3ﬁ4+g§§ﬁ§ %Xo%ﬁ]m ﬁse gﬁlﬂgcgﬁnmeen%gnﬁq{%]%]{gegtg{(}%ngsc% |f;1%gép| B é.]ét

proj ecting dowewsidgeli ¥air ovitdeda widbheaén@®oflq hembasd @ dmrghts4h4on the
right in FiOQEe lm { OV d3140R:PERE BEALR!destIRMONIENUdNASD BLO 43 1

machi ned from soli n the exanp It can just as we e in the
form of a pushYi Wl noforfseamnys n. The thacadtisy and EConfilgairadaon nofi gure

6), a fool 52nuithedbn@ht AR AL B3, S | Nsear ahly bd OkERdedpr kect i ng

downwar ds, on the base el enent 54. 30 The antenna el enent 44 can be nounted
det achabl3P onTEAB1TEEse Bethe Uy, nEakRsher rREORgHL SrrFureas By

connecti on 51lpeA v NEebgebhr @3ede ol enB@ IS phevisiesd i dl1éhenbase

| ate 48 for screw to be scr ,
P 4, or e&se %eyoﬁ@Mgge Screw connection 51.

The resonant structures may also be folded and their
15 ends may be inclined or rounded. One example of an
antenna element that has been modified in this way is
illustrated in Figure 8. The antenna element 66 of the
antenna arrangement shown in Figure 8 comprises a bar-
like base element 70 which extends parallel to and at a
20 distance from the base plate 65, and which is screwed
to the base plate 65 at one end by means of a foot 69.
A feed point 67 is once again located at the other end,
at which the antenna element 66 is accessible via a
coaxial connecting socket. A plurality of resonant
25 structures 71, 72 and 73 are integrally formed on the
base element 70. The resonant structures 71 and 72 are
angled (folded); their corners are partially inclined
and partially rounded. The corners of the resonant
structure 73, which is in the form of a bar, are also
30 rounded.

The antenna element 66 shown in Figure 8 has similar
dimensions to those of the antenna element 44 shown in
Figure 6 and allows the following frequency bands:

35
- GSM 900 870 - 960 MHz
- GSM 1800 1710 - 1880 MHz
- PCS 1900 1850 - 1990 MHz



into (Figure 7). 35 A plurality of resonant structures 55, ..., 57 are
integrally fornmed on the base el enent 54 of the antenna elenent 44. The
first resonant structure 55 corresponds WO 2004/ 097984 PCT/ CH2003/ 000275 -
11 to a step with a height h2 of 15 mmafter a distance al of 30 nmm The
second resonawb 2004¢£0879846 is a vertical bar w theerhesH2me3hBoe27%bout 50
mmand a wdth a3 of 30 mm The distance a2 fromthe step is 5 about 30 mm
The third resonant structure 57 is a shot “vertical bar with a width as of
10 mm and a height h4 of 9 nm The_dinensions of the resonant structures
are by way of QaﬂngTgThe FgégtroﬁlgﬁgMgénfiguration of the resonant
structures 55WLL/WLAN7 may be.vari ed7asHZ() Bequired7 BHethernore, further
resonant structures may be ErqgiQeg Retwegn the two ends of the base

el ement 54, or else beyond fhé“scréw conneCtion 51. The resonant structures
may al so be folded and their 15 ends may be inclined or rounded. One

exanpl e ofs anc ALY LBTCAhd PRsdigh DRIl o | thiflendly ihe
illustrated in Figure B. The antenna el ement 66 of the antenna arrangenent
shown in Fi gulews fgsanansses dad- thekd nemengiafmrraondhic FHsd chae
parallel to apdsghadt20 fhelAnge fram tha.hase pl#e Bheadd i ch by
screwed to the base plate 65 at one end by neans of a foot 69. A feed
point 67 i s ohEEIHEECHSBocUd Eesenates heairhy, bebownii @z -helintRhfa

el ement 66 iscageessiny e1¥ivara faeeaxbal tRANMRE Nl sheket 70A Ridl ahoty of
resonant 25 structures 71, 72 and_73_are integrally formed on the base

el ement 7P TREY SIpRARLELY uPRERELCH] Ehdthe Bree MR fPol 3D ; 1fheir
corners are paltigaklly isteppedd

Figure 9 shows the calculated return 1loss of the
antenna arrangement 64 shown 1in Figure 8, plotted

15 against the frequency. As can be seen, the return loss
is less than 10 dB between approximately 800 MHz and
9 GHz.



and partially rounded. The corners of the resonant structure 73, which is
in the formof a bar, are also 30 rounded. The antenna el enent 66 shown in
Figure 8 has simlar dinensions to those of the antenna el enent 44 shown in
Figure 6 and allows the follow ng frequency bands: 35 - GSM 900 870 - 960
MHz - GSM 180W012004/0938B4MHz - PCS 1900 1850 - 198CTACH2 W93 20002797984
PCT/ CH2003/ 000275 - 12 - 1800/ UMIS 1719 2170 MHz WLL/W.AN 2.4 - 2.7 GHz;
3.4 - 3.7 GHz; 5.15 - 5.875 GHz 5 to be'tovered. The resonant structure 71
i nfluences the |ow frequenci j ound 1 GHz. The
resonant structure 72 Iikemﬁégﬁfﬁgﬂ%éﬂﬁgéﬁﬁﬂgfE%Qﬁﬁygéquencies, but
resonates mainly below 1 GHz. In this case, the |ower face of the base

el enent 70 doe no ghun co y o the base plate 65, but is
slightly steppe8 éogure 9 sh§§g8§ﬁé %g?éﬁbéﬁéa£return | oss of the antenna
arrangement 6418hodd in Fi gur&h8oudiotted 15 against the frequency. As can
be seen, the rg%urq | 0g i's '??édt an go dB bet ween approxi mately 800 MHz

and 9 GHz. 004/°'697984 PCT/ CH 000275 - 13 LIST OF REFERENCE
SYMBOLS 10, 483.643Antenna a?@éﬁg@ﬁéﬁg ®Pin 41 Shroud 12, 42, 67 Feed point

14, 44, 66 Antenna element (monopole)

15, 68 Screw

16, 46, 76 Sealing ring

17, 47 Connecting socket (coaxial)

18, 48, 65 Base plate

19, 49 Protective cap

20, 50 Screw

21 Socket

22, 52, 69 Foot

23 Through-hole

24 Blind hole

25 Connecting channel

26 Section (vertical)

27, 54, 70 Base element (like a bar)

28, 55, .., 57 Resonant structure

29 Attachment

30 Threaded hole

31, 31’ Attachment flange

32 Mounting platform

33 Attachment hole

34 Threaded hole

35 Milled area

36, 37 Through-hole

38, 62 Annular groove (sealing ring)

39 Foot

45 Attachment nut

51 Screw connection

53 Attachment hole

58 Annular groove (shroud)

59 Attachment hole

60 Threaded hole

61 Attachment hole



13, 43 Connecting pin 14, 44, 66 Antenna el enent (nonopole) 15, 68 Screw
16, 46, 76 Sealing ring 17, 47 Connecting socket (coaxial) 18, 48, 65 Base
plate 19, 49 Protective cap 20, 50 Screw 21 Socket 22, 52, 69 Foot 23
Through-hole 24 Blind hole 25 Connecting channel 26 Section (vertical) 27,
54, 70 Base eWen2R04(PPHO84 bar) 28, 55, 57 ResonanPCB{@ER0Q3£000275
Attachment 30 Threaded hole 31, 31' Attagchnent flange 32 Munting platform
33 Attachment hole 34 Threaded hole 35 |l ed area 36, 37 Through-hole 38,
62 Annul ar grogye (sealing ri _ 45 Attachment nut 51 Screw
connection 538 t t achment ho|§H§§u§§nﬁ?§§ groove (shroud) 59 Attachnent
hol e 60 Threadéd.hdPe 781 AttReaaBantharsucture

74, 75 Inner conductor (connecting socket)
al, .., a4 Distance
hi, .., h4 Height



WD 2004/ 097984 PCT/ CH2003/ 000275 - 14 63 Through-hole 71, 72, 73 Resonant
structure 74, 75 Inner conductor (connecting socket) al, ..., a4 D stance
hi, ..., h4 Height -15- PATENT CLAIMS 1. A broadband antenna for
transmtting and receiving the frequency range from about 800 MHz to about
9 GHz, conprising a nonopole antenna el enent extending in a |ongitudinal
direction substantially parallel to and at a di stance above a pl anar,

el ectrically conductive base plate between two opposite ends of said
antenna el enent, said antenna el enment conprising at |east one of al um num
and an alum num al l oy, wherein said antsenna elenent is electrically
conductively connected at a first end to said base plate, and said antenna
el enent has a feed point at a second end thereof, which is electrically

i sol at ed frontsald base plate, wherein said antenna el enent is adapted to
be connect et TaCtal%- frequency device via said feed point. 2. The
antenna as clainmed in claim1, characterized in that the antenna elenent is

in the form of sol nme pl ate i ch refer has a constant
thi ckness tr anl";lver s%?@r vﬁdt%ﬁnr edped na\M}otrh BRGit uagn ? iSSCtion. % The
ant enna as cl ai firediuencynerngfe élfem nsbolitt 80Q MHzc lyar @etwer i9268Hz i nodmipat. s t e

antenna el ement, hags 8,500t Ak hhe Jl‘etnéhte@(teﬂﬁgnén ihat, tihe, ARLERS

elenent is attached to the base plate }a/ foot. 4. The antenna
arrangenment as CIZfECheE? | HRIAPAIBLLY CRAR %%Jertlozéﬂdlaht tthat SEHES G6PVRhas at

| east one threagtetharhol e1eftatchachnesindiek evdy vmans pohtahigdrwhe fomd is

opposite ends of said antenna element, said antenna element
comprising at least one of aluminum and an aluminum alloy,
wherein said antenna element is electrically conductively
connected at a first end to said base plate, and said antenna
element has a feed point at a second end thereof, which is
electrically isolated from said base plate, wherein said
antenna element i1s adapted to be connected to a radio-

frequency device via said feed point.

2. The antenna as claimed in claim 1, characterized 1in
that the antenna element is in the form of a solid metal
plate, which preferably has a constant thickness

transversely with respect to the longitudinal direction.

3. The antenna as claimed in one of claims 1 to 2,
characterized in that the antenna element has a foot at the
first end, and in that the antenna element is attached to

the base plate by the foot.

4. The antenna arrangement as claimed in claim 3,
characterized in that the foot has at least one threaded
hole or attachment hole by means of which the foot 1is

screwed to the base plate.

5. The antenna as claimed in one of claims 1 to 4,
characterized in that a coaxial plug connector which is at
right angles to the base plate and in particular is in the

form of a connecting socket is arranged on the lower face of



screwed to the base plate. 5. The antenna as clained in one of clains 1 to
4, characterized in that a coaxial plug connector which is at right angles
to the base plate and in particular is in the formof a connecting socket
is arranged on the | ower face of -16- the base plate in the area of the feed
point, with its outer conductor being electrically conductively connected
to the base plate and its inner conductor being electrically conductively
connected through an opening in the base plate to the feed point of the
antenna elenent. 6. The antenna arrangenent as clainmed in claimb,
characterized in that the connection bettween the feed point and the inner
conductor of the coaxial plug connector is designed to be detachable. 7.
The antenna as clainmed in claim®6, characterized in that an electrically
conduct i ve conn&tt ifgepPhtifi th heop &Rt SOf FHRNABPUL Aty | GhED arigl €8t¢H t he

base plate is ae&mgﬁ@rabelﬁ@eelfeeedlmwt cerﬁdacrtevampeémaleelteaent and fits in
a socket which is fitted tg Iﬁg e conduct or, of the coax
E:ef at'tted “Fn

connector. 8. Th® Bt &5 § T ﬁF?du%ﬁﬁ?§€?8?|§£ tinca?n%t t he
connecting pin ksndnttegedl| yofiwrated ohrohgh ant epeaingl emetite HhseThéawnt enna

as clainmed in Ckéj{ﬂe’fe%Baﬁéﬁ%?rEzﬁﬁe'éktekﬁéi thengonnecting pinis in the

formof a push-in pushed Into a correspondlng opening in the
antenna el enent. 10 The antenna as clainmed in one of clains 1 to 9,

characterized i@, thatrthe antanna gfemebheds Gaveredigiuthe Qukshdespy a
renovabl e shroud, which.is detachabl)é8 connected, in particular scremed to
i

t he base pl ate. charactRsi s efthat RS G i0Re PEFYET i The £eed point

and the inner conductor of the coaxial plug connector is

designed to be detachable.

7. The antenna as claimed in claim 6, characterized in
that an electrically conductive connecting pin which projects
downwards at right angles to the base plate 1is arranged at
the feed point of the antenna element and fits in a socket
which 1is fitted to the inner conductor of the coaxial plug

connector.

8. The antenna as claimed in claim 7, characterized in
that the connecting pin is integrally formed on the antenna

element.

9. The antenna as claimed in claim 7, characterized in
that the connecting pin is in the form of a push-in pin, and
is pushed into a corresponding opening in the antenna

element.

10. The antenna as claimed in one of claims 1 to 9,
characterized in that the antenna element is covered on the
outside by a removable shroud, which is detachably

connected, in particular screwed, to the base plate.

11. The antenna as claimed in one of claims 1 to 10,

characterized in that the antenna element has a bar-like



characterized in that the antenna el enent has a bar-like -17- base el enent
which runs in the longitudinal direction and to which additional resonant
structures are fitted, distributed non-uniformy transversely with respect
to the longitudinal direction. 12. The antenna as clainmed in claim11,
characterized in that the resonant structures conprise elenents which are
integrally formed on the base el enent and are oriented at right angles to
the base plate. 13. The antenna as clal in claiml12, characterized in
that the resonant structures are rectan Iar 14. The antenna as clained in
claim 12, characterized in that the resonant structures are angled. 15. The

antenna as cl ai g i} Lt Mk Cha rdzedoh i ¢ INRL, LR d8g8Ranty

hacht S
structures have inclined corners. . The antenna as clained in claim 12,
characteri zed iwhighaddi heonadsgaaptardt r uetirEsirRave rowtded cor Adksed,

distributed non-uniformly transversely with respect to the

longitudinal direction.

12. The antenna as claimed in claim 11, characterized in
that the resonant structures comprise elements which are
integrally formed on the base element and are oriented at

right angles to the base plate.

13. The antenna as claimed 1in claim 12, characterized in

that the resonant structures are rectangular.

14, The antenna as claimed in claim 12, characterized in

that the resonant structures are angled.

15. The antenna as claimed in claim 12 characterized in

that the resonant structures have inclined corners.

16. The antenna as claimed in claim 12, characterized in

that the resonant structures have rounded corners.



