25 April 2005 1 AN ANTENNA MAST AND A DEVI CE FOR ADJUSTERGAPHELORPENTATI ON
OF AN ANTENNA GENERAL TECHNI CAL FI ELD The present invention relates to
fixing one or nore relay antennas for cellular radio tel ecommunications
networks on a mast. The invention also relates to devices for adjusting
the orientation of such an antenna on a mast to which it is fixed. Relay
antennas in a cellular telecomunications network are panel antennas

mount ed on AMRSANTERIA RMTe ANIWSE APFEd-lo POl P BIRTEG fIGIE exanpl e, in urban
areas, on dheN©ofsofoPuN dingsynZA general object of the invention is to
. propose inprovenents to the way in which such antennas are fixed and the

way their orientation is adjusted. SUVWARY OF THE | NVENTI ON The exanpl e
enbodi ment GENERKIS eTBCHN IO, demBiges whi ch can be used i ndependently or in
conbi nati on. 1)Tﬂen ragé(ein uliarV itn. an e arg)l e.e di.msntd thoer [ %venti on
proposes a fixing device i¢h’Ehaptes 5@ ;ﬁsurach JyXl&g pélneel aftéfnas to be
fixed to thekamantesinas vind eeenabldmgradieo thd lte camohuazi qattibergr | ent at i on of
each antenpa fo-he darﬂjau%aﬁsdc independently. In particular, the fixing
device makes it possible to adjust the orientations of two juxtaposed
panel antennas Th&edantinn saaﬂf‘@ msa e b afvisesd Inr sdirstdad ce,
dependi ng ofhd her et tofort WY iGiAtdOResiHLe®n o elddtertd aradnust the two
ant ennas to, dlgflf eqrrggnt azimuths (in which came both antennas can be used
for exanpl™® iM% same network):; . or else to adjust the two antennas so
that they are Rdistyardritédrnascapl anarel us erdlldongurhieattionze used

network are panel antennas mounted on masts which are

installed on high sites, for example, in urban areas, on
the roofs of buildings.

A general cbject of the invention is to propose
improvements to the way in which such antennas are fixed

and the way their orientation is adjusted.

SUMMARY OF THE INVENTION

The example embodiments propese various devices
which can be used independently or in combination.

1) In particular, in an example embodiment, the
invention proposes a fixing device which enables a
plurality of panel antennas to be fixed t¢ the same mast,
while enabling the tilt and azimuth orientation of each
antenna to be adjusted independently.

In particular, the fixing device makes it possible
to adjust the orientations of two juxtaposed panel
antennas fixed to the same mast to be adjusted by said
device, depending on the type of configuration desired:

either to adjust the two antennas to different
azimuths (in which came both antennas can be used for
example in the same network);

or else to adjust the two antennas so that they
are substantially coplanar, thus enabling them to be used
with the same orientation in azimuth but for two

. different networks (for example one could be DCS 1800 and



with the sanme orientation in azimuth but for two differen®Pgétws®S (for
exanpl e one could be DCS 1800 and 25 April 2005 2 the other could be UMIS),
with the two antennas neverthel ess remaining i ndependent concerning their
respective tilt adjustnents. According 20 one aspect of the present
invention, there is provided a support for at |east tw panel antennas
constituting relay antennas for one or nore cellular telecomunications
net wor ks, ttee seipgpor tcowbiprd SiMikS)a fiikilng fed eventarsigginags a nast and neans
enabl i ng sajd,d o, S ENNASHA O B8y T ditisdl dddod Minphgnent, said neans
being suitable for allowng the "orientation of sald antennas to be

adj ust ed i FeFRCRAE Fh 8B WMHH,MHe support bei ng characterized in that
for two antennas-&swdigy ®Y s hddedind eleienrathdisheshd orsi de by
side, it conprises fixing nmeans allow ng each of said two antennas to

pi vot abouttifFespeRTVEL ik DISHRRPL i I ne2xRitdF iB&TRS neans bei ng

sui tabl e foinesnatdd %ném@&ﬁ@mép Roindd aBR GRNfdPWRELd on in which
both antennas are close to each other and oriented in substantially the

same azi nutFFbh et | GhE SRR AGHT G Gt S0Pk wHileh 4P A5ko ant ennas are

spaced apardomgd# iR RAG Of:helg ambmire: Adantad d gl s tddiC tnedgignut h
directions. In particular, in an advantageous, enbodi nent, the fixing neans
conpri se neEFPWHIEF2h HRIIFMGTRE heR ifngiesh Tt &R %ot about a

pin al so aldxwhddt ! Gatd lhealpWeinuiaMd MM diN ey the adj ust its
tilt orientation. 2) Furthernore, the exanple enbodi nents also provide a
parti cul ar |3 R ETedts St USTTHERP &Y Steri el U eDart itdditadnf sinpl e to
mount an?htihﬁtazrm{iﬁ:%l,l te OSSR &t e iRRY foanadidisti@ntis hotht imAilt and
in azinu

two antennas carried by said fixing element and disposed

side by side, it comprises fixing means allowing each of

said two antennas to pivot about a respective one of two

pivot pins, said fixing means being suitable for enabling
the antennas to pivot from a configuration in which both
antennas are close to each other and oriented in
substantially the same azimuth direction and a
configuration in which the two antennas are spaced apart
from each other and are oriented in distinct azimuth
directions.

In particular, in an advantageous embodiment, the
fixing means comprise means which, in addition to
enabling an antenna to pivot about a pin also allow it to
tilt about a horizontal pin in order to adjust its tilt
orientation.

2} Furthermore, the example embodiments also provide
a particularly advantageous adjustment system that is
particularly simple to mount and that makes it possible
to perform adjustments both in tilt and in azimuth
without it being necessary to reserve a large amount of
space around the mast to make it possible for
interventions and maintenance to be performed at man
height.

According to another aspect of the present

invention, there is provided a support for at least one



wi thout it being necessary to reserve a |large amount of 25spa&dlafg80Ad t he
mast to make it possible for interventions and nai ntenance to be perforned
at man height. According to another aspect of the present invention,
there is provided a support for at least one 25 April 2005 3 antenna panel
constituting a relay antenna in a cellular telecommunications network, the
support conprising a fixing elenent and neans enabling said antenna to be
fixed to sa&ntasirEmamnels dahshedw ioanpy issley fantsnng dlk amegdd WMlsitch are

fixed to tR&ifd it QITBnARHE QR M Ghe TS R ERIAIS ARged to pivot
about a horjzontal tilt axis and second |ink neans whi ch are adjustable by

a user to &Hing I@%ﬁ@nﬁ&daﬁ@tﬁnq LA Y ATERIEh&© port being

char act eri z@dkdd Hhataitche 1steond |daikl means Cﬁﬁ'@ﬁfllsielgatfﬂmstll@lnte arm
pivotally hin el emrent . Jeans t hat

t. othe f|r otheflxm
are fixed 't ret"@uc?l1 rc}glﬁitﬁ thﬁy &ﬁitlélrgnael(?lm to r?élgn S ter posed
bet ween thétmtmmrsmdsséndlmmo thergdl \ahoum|m$oahzmt@h¢nﬁtbel ng

_ Ilel t t t I th
paral I el tao.the 4id se@:’ﬂr&i nk_h‘?a ustggﬁi ré%_%“%td‘ﬁo nakli1g e Andlor the

ot her of the pivot pins n hei the mast or of the

ant enna. Kd?véﬁt]atgéélﬁI%ﬂteﬂﬁ@s@h%n§t§omﬁl§@ﬁtﬁlpérxﬁscultﬁlﬁ an
i nter rredl At e He iRTE TG c3li ARRSH &m@ts It@lre s comdl Qh nSaindapisn can

l'id t.icul f d enbodi t t I t h
2N adi ust MRS By o LB ™ p At Fel g a9, B SEb BB g Wi th
a conpl erremixaawl)t hroe ath ep & sdimgy tehre@wyllt tdre mpiam st kbt sresdiitkabl e for
moving In 3ol gl ARiEeRf iednd Ngheta, 4gd. Al sa through a

conpl errent ary 't xed 0 Said internedi ate el enent.
interposed between the antenna and said arms, the pivot

pins of said arms being parallel to the tilt axis of the
antenna, means enabling one and/or the other of the pivot
pins to be adjusted in height of the mast or of the
antenna.

Advantageously, these means comprise in particular
an intermediate element presenting at least one slot in
which said pin can slide.

In a particular preferred embodiment, said
intermediate element has an adjustment screw extending
parallel to said slot and co-operating with a
complementary thread passing through the pin that is
suitable for moving in said slot or a piece fixed

-thereto, and alsc through a complementary thread that is
fixed relative to said intermediate element.

Furthermore, a support can be provided which is
fixed to the fixing element by clamping, said fixing
element being a mast on which there are hinged the means
which define the tilt axis of the antenna and those which
define the pivot axis of the link arm(s).

In particular, said support is advantageously a
collar which is extended by a fixed arm having the
antenna or a support carried by the antenna hinged to the

end thereof to tilt about a horizontal axis.




Furthernmore, a support can be provided which is fixed €8 Pr&ifi XPA§

el ement by clanping, said fixing elenent being a mast on which there are
hi nged the neans which define the tilt axis of the antenna and those which
define the pivot axis of the link arnm(sj. In particular, said support is
advant ageously a collar which is extended by a fixed arm having the
antenna or a support carried by the antenna hinged to the end thereof to
tilt about a hor§udntalstaxictudd Pprsdnt200hed Bucntags rafttarab lpmasent s t he

advant age ol SNELLNG Ak ATAN YL AL . PALHLSHAL il and

ant enna, t9' b I Xed mast” via a sin I XI ng polnt.
Fur t her mor eto ibe aﬁmeﬁértcastﬁéttma&méf@m@g@m‘ammt@mwl des a support

structure whi ch ppk&s-iHermass] ble SdaddAanagisdy, t&lestéﬁémé he antenna
and to contr.ol |ts back | obe. According to the exagﬁae enbadi rrents this

object is HEMRIVERNY RESUSHOT 2 FOIPRAT | HSHITE $ i ch
constitut esp@ss by Shﬂﬁﬂ[ﬁt&lécﬁhﬂ;ﬁaid W tair £ £ dre oo ranudresd |acms treet wor k, the
support co OI’ISI ckal rreans for fixing said antenna to the mast,
said fixi % NS corrp 15Si ng 2 hol di ng support on which the antenna is
mount ed, the suﬁpmqr@mmgrqhéreacﬁmgm errurboctlhmnttshe gl dioly sstfpper t

conpri ses t nt 1ng a net al
alc Aﬁ%dwas ng% 2 e Ned AN A g/t FQUHHD

reflector for ant enna IS I nt erposed bet ween t he
ant enna and'hieh stanFEert e emeiftlay i@ ditre it 9l gvant ageous for

the stiffenes1et@mitida e e, ﬁﬁ@@@pd}ﬂﬂ defmd:ti sshapld eestobser ved
t hat the varl us solutions,  propose t he inv |on ave t.he advant age of
bei ng partEI‘Q: RS sﬁt%I%W %ﬁ&%‘i% a Rt v f the point of
vi ew of appEatiancejeans comprising a holding support on whlch the
antenna is mounted, the support being characterized in
that the holding support comprises at least one stiffener
element and an element forming a metal reflector for the
antenna, which reflector is interposed between the
antenna and the stiffener element. In particular it is
advantageous for the stiffener element to be a channel
‘section girder
It should be observed that the various solutions
proposed by the invention have the advantage of being
particularly simple and inexpensive.
Furthermore, from the point of view of appearance,
the various proposed support solutions also have the

advantage, due to their simpiicity, of enabling antenna




the -various proposed support solutions also have the ‘advahPagé, 280e to
their sinplicity, of enabling antenna 25 April 2005 5 masts to neld in
particularly well with their environnment. BRI EF DESCRI PTI ON OF THE FI GURES
5 O her characteristics and advantages ofz the invention appear further
fromthe follow ng description which is purely illustrative and
non-limting and which should be read with reference to the ?cconpanying
figures, in Leh: 10 Lhgure ' L.agr tic,. si view of an antenna
sugport fixeﬁg%ggtﬁé ﬁ%s? g% Eégtggﬁ%g#ngﬁgg?ewﬁtﬁsggearagrannatic_ _
per spective SREWOBRSAEng a detail of the neans for adjusting-the tilt in
the Figure 1 support; 15 Figures 3a and 3b show two possible variants for
nounting the_adjustnment neans shown in Figure 2; Figure 4 is a

di agr ammat i PREEY | BESGRERT BPN .OF nBHE| BIGURBENt for an antenna; Figure 5 is
a di agragmatic VieyhenatRgpastépisbecs 2ndi fawht £5851 8 legBOW ng anot her

t t: _Figure 6 is_a djagrammtijc perspective_view show ng a
Sgr?Pgﬁ irpﬁﬁiv%%ﬁﬂggc%mg??¥u¥?ﬁ ¢ eggﬂmpﬁ?? EéiféWbﬁged%?c¥4EEﬁ%% 7a and

7b show t wo whith nis pnmrélguihllh@tteatl?ﬁeV&ﬂx@hi@aﬂlhﬁitimée@i@cgtﬂﬁ%clgﬁ ng two
ant ennas no of the t shawn in Fi gures an X
Fi gures 8a ;igr}H CS)s %vf%%%pvg{oé%i%? eﬂ%lﬂ%%)gt%rs\%ﬁ% CCLWPI 11Dt the type

descri bed wiftigued®er eliwevhiclFi gures 5 and 6; and 30 Figure 9 is a -

perspeciq ve Vview ofpantid t; angle gadiusting & ool 3 const tiding gne possible

enbodi ment . DESCRI PTITON OF VAR OO ‘%Sﬁ v artenid
support fixed to the mast at one point;

Figure 2 is a diagrammatic perspective view
showing a detail of the means for adjusting the tilt in
the Figure 1 support;

15 - Figures 3a and 3b show two possible variants for
mounting the adjustment means shown in Figure 2;
- Figure 4 ig a diagrammatic section view of a
possible mount for an antenna;
Figure 5 is a diagrammatic view analogous to the
20 view of Figure 1 showing another antenna support;

Figure 6 is a diagrammatic perspective view
showing a portion of the means constituting the support
of Figure 5;

Figures 7a and 7b show two distinct configurations

25 which can be implemented using two antennas mounted on a
support of the type shown in Figures 5 and 6;

Figures 8a and 8b show two possible mounts using a
support of the type described with reference to Figures 5
and 6; and

30 - Figure 9 is a perspective view of a tilt angle
adjusting tool constituting one possible embodiment.

DESCRIPTION OF VARIOUS EMBODIMENTS
A single-mount antenna

35 Figure 1 shows a mast 1 which extends vertically and
which has a panel type antenna 2 fixed thereon by means
3.




A si-ngl e-mount antenna 35 Figure 1 shows a mast 1 whi ch2éxPerdd v¥éPhical |y
and which has a panel type antenna 2 fixed thereon by neans 3. 25 Apri
2005 6 These fixing neans 3 enable the antenna 2 to be fixed via a single
point. The nmeans conprise a collar or slegve 4 which is nade up of two
hal f-collars that are closed one on the 5 other so as to be fixed by
clanping on the mast 1. Each of these two half- coIIars S generally

sem cyl i ndrical ?h%@%p%axﬁﬁ ngeg?%egdgg e t$ed g%%k%Lé % E? and on

bot h sides thereof by respec |ve at si flan es de di amet er
of this senm E}KPAIVARaR §GH§H§p90é6tresponds substantlally to t he out5|de

di ameter of the TﬂétméangcE@ﬁ@ﬁ?@@saGCeﬁﬂhkegrbﬁlEQ@efha%hghﬁnggs
enable the two.half-callars tgﬁbe secured to eac cl anped onto

the mast 1. TRESCHPI 8F hEvwpshalfineeiiareothali paer cdossfnbrg an the
stiffeni By ebehent sbhat cerbeesikba byt @maa.plngTB? khtarma?\el\gmgfnmtgemﬁ?lzlhar
h d : irs
jrgn?nzegrg:rmf[hﬁ?ﬁﬁ Lﬁg?gngﬁ?gﬁ?%gecaiiﬁﬁﬁ Lfe9eBPFALLY and which
“extend 20 th%&@iﬁﬁhln@enpehd1nu$hapg,tbeihg extendﬁdthﬁ ﬂa§tdi%mébealglrder
s there out_a
9 being pivotally BihRosd B8t%aé9%g§n§hgré£ n§ §ggﬂ?%%1g?eg%?ﬁg§ﬁéﬁt one

hori zont al p|n 7a; and secon
end to pivotl FIEROB e t%befi@¥1¢¢a®g@@e6erhaf thie sémipphiéhdrPSad so as

to pivoto ab%ﬁaﬁe PedPEe BHSndd M%ﬁ@ﬂﬂfe@&' EHé 3ut &5 &é'&%&é@&ﬁs
t heir opposi nds, the two armns are |vo I'n
sl idably rmtf?fe ¢ bt §- 125¢FFW wrARe %n‘éla%}%étbbénithe pf bzle ﬁ_BanmﬂB&:h i s

screwed to theemslbd the two half-collars to be secured to each other
and clamped onto the mast 1.
The collar 4 is connected to a girder 9 forming a

15 stiffening element that carries the antenna 2. The link
between the collar 4 and the girder 9 is 1mplemented by
means of:

firstly two arms 7 which are integral with the two
elements that define the collar 4 and which extend

20 therefrom, perpendicularly to the axis of the mast 1, the
girder 9 being pivotally hinged to said arms 7 at the
ends thereof about a horizontal pin 7a; and

secondly by two.arms 8 which are hinged at one end
to pivot on those two flat flanges 5 that face the panel

25 9 so as to pivot about a pivot pin 10 which is
perpendicular to said flanges; at their opposite ends,
the two arms 8 are hinged to pivot about a pin 11
slidably mounted in slots 12 in a guide and adjustment
piece 13 which is screwed to the panel 9.

30 As shown in Figure 2, this guide and adjustment
piece 13 is in the form of an elongated channel section
piece (made of folded sheet metal), which the slots 12
extending in register with each other vertically in each
of two side flanges of said channel section piece.

35 A screw 14 extends inside said channel section piece
and engages both with a complementary thread 15 formed
through the pin 11 and with a complementary thread in an




30 As shown in Figure 2, this guide and adjustment pieéé 2Brid £R%he form
of an el ongated channel section piece (nmade of fol ded sheet netal ), which
the slots 12 extending in register with each other vertically in each of
two .side flanges of said channel section piece. 35 A screw 14 extends

i nsi de said channel section piece and engages both with a conpl enentary
thread 15 formed through the pin 11 and with a conplenentary thread in an

25 April 200 t t hat f|t o the.i,nside of .said ch nne
section plec§ é gbgng? Bﬁ?t Q hgagFotsEf?t '18F%ge38 aﬁ81§b°
possi bl e ConﬁﬁgﬁﬂénlDhgcef@bOVBXDﬁgbBﬂ@WpthceSl@tsolﬂhe girder 9

constituting a 5F§§h£&§n§5 aﬂﬁ'§ﬂ th@eEwbsgbgfﬁﬂfﬁf85HE9%u§aEESHQe|

section conplenentaiy to_ that pi ece aration of
Figure 3a, tﬁ@rpﬁéEéRQBthg Bh@ﬁ@eé3 tRsthe 9h§dgrr8e¢098ﬁ#thtﬂn§ #eb insi de

the girdsr; SﬂlfféﬁeﬁQn\fvhﬂéhaéiﬁﬂeihQWn1hntﬁé996§m33f .ah@hahﬁeg 13 is 10
pl aced the ot roqu so. t hat I es outside the_girder 9.

bot h conflgu?ﬁFﬁbﬂg ¢ spoprkayy EPethBF38§g556d91?9?nb3out§PdEh?he glrder
9. The two pcené$gui3tﬁ@d SfaFEgﬁréedat, oghthpicby £EF£M/Seﬂga§¥dWE| di ng

Such fixi h d th
v?gin?tylé;n?ﬁéiﬁggﬁﬂéég¥?§e#lgmg gﬁ ggnﬂﬁ f%s}gﬁe;%?a%ng fﬁlgﬂ terns of
tilt and in tb¢n€0@figurmuiﬂnaﬁﬂownranEkguye Foy tlgg ustieeatlBniazi nuth and
for verig Cal?m@éa}s{ﬁ@n&tﬁ% r Sithy 'f&ﬁn&o {>°£’ﬁ§9 10e SC5 W IE ﬁtglci‘?d 20

turn the collar 4 around t or sé raise or |ower é coll ar.
make a tilt f uStreer, 9the11@é@<h¢ﬁ1c¢<aﬂfealnr@m¢nsx hehedsletseh? areew 14

from bel ow s@; Sendag&@USEyiRe Mitlsidd tRe BYLILP O OB dfbthgesiots 12,
‘thereby til ti{'gar% ! haGr 3 1e:!:e @ggeéggragéeggﬁetgs Ic?r 0};\}9 v?é [ elcngon or the
Such a fixing structure has the advantage of being
15 compact in the vicinity of the mast 1.

It allows adjustment to take place both in terms of
tilt and in terms of azimuth and verticality.

For adjustment in azimuth and for vertical
adjustment it suffices to loosen the screw means 6 and

20 turn the cdllar 4 around the mast 1 or else raise or
lower the collar.

To make a tilt adjustment, the technician can turn
the adjustment screw 14 from below so as to cause the pin
11 to move up or down in the slots 12, thereby tilting

25 the panel 9 and the antenna 2 in one direction or the
other.

It should also be observed that the stiffener-
forming girder structures serve not only to hold antennas
well above the points at which they are fixed to masts,

30 but they also have the advantage of allowing reflector:
elements to be included immediately behind the antennas,
thereby giving good control over their back lobes.

This is shown in Figure 4 where there can be seen a
metal reflector element 18 interposed between the girder

35 9 and the antenna 2.




other. It should also be observed that the stiffener- f@dnPpgidi 286p
structures serve not only to hold antennas well above the points at which
they are fixed to masts, 30 but they al so have the advantage of allow ng
reflector elenents to be included i medigtely behind the antennas,

t hereby gi ving good control over their back |obes. This is shown in Figure
4 where there can be seen a netal reflector elenent 18 interposed between
‘the girder %glgeggqltggxggbenna 2. 25 April 2005 8 Universal fixing
Figures 5 and 6 show another structure. In this enbodinment, the collar 4
is | onger than inFLABTES: PaARd SheheW AUPLYEFe StIBGt WSS odlny this ngl e
fixed point apBo8iiknt$ @ﬁ@sbbthQd4bisalﬁéb%rckhhﬁd§h EhaRiagh dng f1xed by

bei ng cl anped.to the t hree hal ollars_20 _,which are distributed
al ong the he?BﬁWno%ntgaggﬁplg bykahagh Py YbPo§én83?of§§P@ FRiftc@dnder 19.

The halfscylnndes éensaitueadtb?saZhawﬁFeblenﬁeﬂd1$0wha@hahbyfh&%ﬁﬁb&on]and

fespect v anpinfat paRbed. e Ylparrg thin ya tBEGH: Poder EEIBAn2Y Nor o
precisely, |wh@hb exan@letshbumednaEpggreheSheagHtGthhhehabﬂlaylander 19
carries two paig éébénﬁé s%?deﬁéﬁfd?991ﬁagkaiby and angul arly separat ed

by 1200 from eac each pair being di sposed
vertically one abgb% @%%fo?ﬁéindéﬁch9p§ﬁrréﬁsté@b3221 vhichi pgtandespecti ve

stiffengp-foradogl by €eérOr 2od aﬁ&tﬁﬂmahZcoﬁgtihﬁtS'é95P09t§86ﬁChﬁ£8ﬂ Wi th
a pair of tabs 21 has. its botto ortion fixed to the Tower tab 1n said

pair by neafRrHPus FiH %29mﬁ? §@F§¥én9|?s???P?%taVPoﬁPFﬁEnagP?Her to
pi vot about be veltotallpiniRded aabouwbi ¢breisql pins.

More precisely, in the example shown in Figures 5

and 6, the half-cylinder 19 carries two pairs of tabs 21
15 extending radially and angularly separated by 120° from

each other, the two tabs 21 in each pair being disposed

vertically one above the other, each pair of tabs 21

carrying a respective stiffener-forming girder 9 and
antenna 2.

20 The girder 9 associated with a pair of tabs 21 has
its bottom portion fixed to the lower tab in said pair by
means of a hinge 22 which serves firstly to allow the
girder to pivot about a vertical pin 23a and which also
allows said girder 9 to pivot about a horizontal pin 24

25 to which said girder is hinged.

The girder 9 is also fixed to the other tab of =aid
pair via fixing means which comprise means analogous to
the arms 8, the pins 10 and 11, and the guide and
adjustment piece 13 of the structure of Figure 1, these

30 meang being constituted in this case by arms 25 mounted
at one end to pivot about a horizontal pin 26 slidably
received in slots 27 of a guide and adjustment piece 28
and also pivotally hinged at their opposite ends to a
link piece 29 about a horizontal pin -30. |

35 The link piece 29 is itself pivotally mounted on the
above-gpecified tab 21 about a vertical pin 31.



allows said girder-9 to pivot about a horizontal pin 24225Ap&iwhe€RSsaid
girder is hinged. The girder 9 is also fixed to the other tab of said pair
via fixing means which conprise neans anal ogous to the arnms 8, the pins 10
and 11, and the guide and adjustnment piegce 13 of the structure of Figure
1, these 30 neans being constituted in this case by arns 25 nounted at one
end to pivot about a horizontal pin 26 slidably received in slots 27 of a

gui de and adj ust ngpi i 2 Y |y hinged_at their opposite
ends to a link pi ecsep[g%g%f’)o% I%Q%%%];%n %I 8%?% éB‘? gng.EEOfsle k piece 29 is
itsel f pivotanisnnas el baurdielondovieat pare f #eddi fife2éntbaat thosert i cal

pin 31. 25 Afdvn ¥ dRes Rkesaifppossible to give two juxtaposed
antennas configurations that are as different as those shown in Figures 7a
and 7b. In Fi gur W FIIYWF afft enlfiil Pt RED 2 dpaRdedboountedcommdn mast 1

and pl aced hasints eaedt of heid g5Pacis® bd & de CONEGR | BEhE WO di T f8LgnEoRzi MUt h
. angles, for exa Iei|1tr§§F€§ne network. In Figure 7b, the sang two

ant ennas ha\Feovt?gﬁpéPg g%t BT (FetPUR \FEﬁ‘gjp Ps BRTrsgraEple 1R Hposed
in 10 copl s@ere meEiwerrkt hus making it possible to use themon a single
mast in order to - couer [ Lrection for_t different
networks. I n bot r@cggﬁ%ltbgrﬁg’gﬁa}?%o%% tg‘&d{ uagrﬁ%%{m%%?l? ‘(’:%JNIO%‘???/ in terns of
tilt angle @Fated ehmitofthasiy igiaotpasing il 46 am thcbsadbspesmbrims f or
the Stiuptuidplesh Rethdlld N eHied GRANGR UG Bliaote 14 ML B HPS
understood that this structure |ikew se preéesents the advantage of being
conpact. | #izgdie Mt die Yrdameadpirmadde dfane 2R BBHEE glireadtoion n whi ch

orientationfiosr &tjoUslieFdBern®arEworks.

In both cases, orientation ig adjusted, particularly

in terms of tilt angle and in terms of vertical position
i5 in the same manner as for the structure described with
reference to Figure 1.

It will thus be understood that this structure
likewise presents the advantage of being compact.

In addition, one of the advantages of a

.20 configuration in which orientation is adjusted by means
of an arm sliding in slots as shown either with reference
to Figures 1 to 4 or with reference to Figures 5 to 7a,
7b lies in the way it is possible to adjust antenna
orientation without it being necessary to gain access to

25 the mast from behind the panel as is the case in the
prior art.

Orientation can be adjusted by turning the
adjustment screw 14 which extends in the piece in which
the guide slots are provided. For the configuration

30 shown in Figure 2, access to this adjustment screw is
specifically from beneath the antenna.

It should be observed that it is possible to use
such a configuration when one or more antennas are fixed
on a wall M (see Figure 8a), which wall can constitute a

35 fixing element instead of using a mast, or wheh a mast is
used or a fixing element is placed on the other side of a

safety barrier P (cf. Figure 8b), the proposed




of an armsliding in sl'ots as shown either with referend® 2pgifi g¥dés 1 to
4 or with reference to Figures 5to 7a, 7b lies in the way it is possible
to adjust antenna orientation without it being necessary to gain access to
25 the mast from behind the panel as isiihe case in the prior art.
Orientation can be adjusted by turning the adjustnment screw 14 which
extends in the piece in which the guide slots are provided. For the

conf gur at | Rl o dif i che WRRAR A (31 St Nt screw is
specifically frombeneath the agﬁter?na I't s%‘é)el be i';% ed that it is

possi bl e t o WIENEAIdPH T He piiasted Wi ohen ndeniikeralzoeee i xed

on a wal | Mgpzed fHie@lrd ¥amspdticds wal | can constitute a 35 fixing el ement
i nstead of usi ngﬁa mast,_ ar_ when a nmast, is used or a fixing elenent is

pl aced on the ot e o & REHEREF NG (e Qlcrd Bty I idhe
proposed 25 3Rpifidr Haijmsmr@orﬁnlgwrla]t ia®n alﬂmérﬂ:ga. tihiex iady ayteaaan of m@nabl i ng

t at L f
ol r cumt ancddd PRIREIEILR 3N PRI 0% PR T EnS R Kby 2 22 for
adj usti ng tlfIatStﬁme&h 3§nm1n$a:11tn1>tedg igyshdm CHee Lyl g towmer,i ms: arhriicgi d
support 34 tixed E%ﬁ%ﬁqmtlllbtéyc@nsiz?%hgzgﬁr By nbORRld Uieg 10 this case

by straps, but equal € co by magnets, for
exanpl e. Th@xéﬁ"ﬁﬂér-t The; §U@@ﬁ'ﬁéc§éd 1§oca‘n@|eﬁt@é1r ter m g9 videwr ampui3d | el

arns 360f or véa- paetalend awmsh 3tshgo§uea%be§ét1 ?gwiﬂag ggq% SR ?O rgg@,ts% itute

a parallelogrggkglnka An arngg? is pivoted
defi ne angl ?uﬁFﬁg di TPIEPE! EFHHﬁaﬁlBﬁ§aé&ﬁ188rﬁmo@ﬁﬁéégﬁo eRdbl e a
user to 15amma3lr ¢st pévanglietbetheearhhesdiwi der tar deribeangieser seeks
to adjust ofoUERRHLE 4EG:18R9KS Of
Graduations can be provided to enable a user to
15 measure the angle between the divider arms. ,
When a user seeks to adjust or measure the angle of
tilt of a panel antenna, the jig should be fitted to the
mast, the arms extended to the appropriate level, and the
dividers opened until the outer arm lies adjacent to the
20 stiffener. The inclination of the antenna can then be
measured directly by reading the angle to which the
dividers have been opened.




tilt of a panel antenna, the jig should be fitted to thed A&stil £R85r s
extended to the appropriate level, and the dividers opened until the outer
armlies adjacent to the 20 stiffener. The inclination of the antenna can
then be neasured directly by reading thé& angle to which the dividers have
been opened. 25 April 2005 11 CLAIMS 1/ A support for at |east two panel
antennas constituting relay antennas for one or nore cellular

t el ecomuni kA BWS net wor ks, the support conprising a fixing elenent such

as a mast ang meafig,cnabl #1419 Sal bdN0 ANLEINAS It hivdd X&h i Al | Xi ng
el ement, said peans  being suitable for al'lowng the orientation of "said
ant ennas to PelaWjIRtEYah 97 o PT MAAR AU  support bei ng

char act eri zegkidcdtminf et 1oMs adterndass, Gd iRbdyriSaidhgdrdding & enment and
di sposed sidg, by side i.t conprises fixin ans al |l ow.ng each of said two
antennas to %H/%rﬂg abolteH rBEpedT v r%%c o‘:"f%c[Te eaﬂs\/oﬁna\%& , Ssadicg i ng
means bei ng sui¢aid e forbenabtedgd hemidanfienimas dlemEniot Saignmeans
configurati i L gh,bat he,and S8, Ll ase 1q8agh ot her; and ori ent ed
in substan?@%}ﬁ%WQ%% same 5¥?nu?h alfgé?}on and{a qonf?guréf?on i n which
the two ant eneNna%e Sphdeddprited fiorhiddcianst Hey aidudite dtieented in
dIhStI nft fiZlé(’j[kﬁﬁbz.E@l{@iQ% Qih%f_ra?e!teﬁsisémpqrﬂ tHHO0 rﬁﬂ&wﬁﬁ@ﬁiﬂa% dditi
characterized in, e fixing ans conprjse nmeans ich, in, ition
o™ nabl | ng i S G T prUa OISR b e B oty T8 Y B /about. a
hori zontal pith ¢ommridsys tfiaAdjgistedriss dlildwingy ieadatdforsaidl tArcsupport
according to, alther preseding Glaim, LNAASHE 288 ik that Ancecentric
pivot pin is a “verticalpin.

pins, said fixing means being suitable for enabling the

antennas to pivot from a configuration in which both

antennas are close to each other and oriented in

substantially the same azimuth direction and a

configuration in which the two antennas are spaced apart

from each other and are oriented in distinct azimuth

directions.

2/ A support according to claim 1, characterized in that
the fixing means comprise means which, in addition to
enabling an antenna to pivot about a pin also allow 1t to
tilt about a horizontal pin in order to adjust its tilt

orientation.

3/ A support according to either preceding claim,
characterized in that an eccentric pivot pin is a

-vertical pin.

4/ A support according to any preceding claim,
characterized in that it comprises a support which is
clamped onto the fixing element and which carries at
least two tabs extending one above the other
substantially perpendicularly to the axis of the mast and
defining supports for an eccentric pivot axis of an

antenna.




4/ A support according to any preceding claim charact &5 2ediln 2084t it
conprises a support which is clanped onto the fixing elenent and which
carries at |east tw tabs extendi ng one above the other substantially
perpendicularly to the axis of the masti1and defining supports for an
eccentric pivot axis of an antenna. 25 April 2005 12 5/ A support
according to claim4, characterized in that the support conprises a
plurality of such pairs of tabs. 6/ A support for at |east one antenna

panel constig utj ng, Oprﬁofte'a?é/c&fliﬁﬂj‘acd %1 5p14 Ul ats Lebesanmunicatd ons

network, the support conprisin f1xi'ng el €nent and neans enabling said
antenna to b9 iS&RPA- s‘%ﬁ@@ﬁﬁﬁarﬂ Plamad 1t s SSBHpMmasitfy 95 AsPs-i nk
means which are fixed to the fixing elenent and on which the antenna is

hi nged to of about a horizo taI tilt axi.s and sec nd | i ans which
b%y Jit] nfz"&ﬂft

are adj ust abte hy"WRREEr 1Y ﬁqt I At SBBLEA0 ai™%xi s,
the :support Deteigny hareates i zed igellulatr tmmﬂdaﬂqqmm&t@mmi se at

| east one ar o] I e fixing
el enment or rr{e%ns Lﬁ?% ar EJ]#I xesglr?ier 32& q%c? sec&ﬁ%l%({ qneatr}he antenna or to
means. i nt er posed e et taet et it bearf seq ctcarsrasl tehHensiniot sgiles of said

arnms bei ng padAld elomd.0 4y tfﬂﬂs@xll%]@fméaﬁfs YU & rTBANS £RRPIHHRY one
and/ or the other of the pivot pins to be adjusted in the hejght of the

mast or of tiHesldift &nrfarery %%&Hbd‘fktlcébd%}edlaﬁbtecrﬁlacllé RigIschdact eri zed in
that said meaas dvdude &rbﬂlrttcﬁfmdltaitle; e;bﬁrmratndmgdmmatlmkea@an@ne sl ot
charact or | st i STHUBAHE S06 St has n Wi GeY R Ebeal
ext endi ng pigralietizantsal dassilxgt EHred scppapeEr a:talmg; wittar sac tegdmgaideiant ar y
thread paSSiﬂﬁﬁﬁryﬁéKgééJHalﬂfhﬁlﬁgaﬂé;comprise at least one arm

pivotally hinged at both ends, firstly to the fixing

element or means that are fixed thereto, and secondly to

~ the antenna or to means interposed between the antenna

and said arms, the pivot pins of said arms being parallel

to the tiit axis of the antenna, means enabling one

and/or the other of the pivot pins to be adjusted in the

height ¢f the mast or of the antenna.

7/ A support according to claim 6, characterized in that
said means include an intermediate element having at

least one slot in which said pin can slide.

8/ A support according to claim 7, characterized in that
intermediate element has an adjustment screw extending
parallel to said slot and co-operating with a
complementary thread passing through the pin that is
suitable for moving in said slot or a piece fixed
thereto, and alsoc through a complementary thread fixed

relative to said intermediate element.

9/ A support according to claim 7 or claim 8,

characterized in that the intermediate element is a pilece




suitable for noving in said slot or a piece fixed ther&°PoRraad 8086

t hrough a conplenentary thread fixed relative to said internediate

el enent. 9/ A support according to claim7 or claim8, characterized in
that the internmediate element is a piecé325 April 2005 13 fitted on an
antenna or on a support carrying the antenna. 10/ A support according to
claim9, characterized in that said piece is a channel section piece
recei ved i n alpieteon ofn cumEremargn shapw tclragonsitia tthes a support
carried by the-amenna. 11/ A support according to any one of clainms 6 to
10, characterized in that it conprises a support clanped onto the fixing
el enment, said fixing el enent being a nmast on which there are hinged the
neans whi ch def imesidiott ldccaddinpftd he At ennaanddhe ikang nvuneh defi ne
the pivot axis,of, the link rn(r?. 12/ .A _support accordigg to cl.aim 11,
charact eri zet1h P¥at Hesh<SHEME L A9G AhiFtiF S SR qﬂ&/aatpﬁeé’?st one
fixed arm hai ngpromiesresd: 4 yngethdeo wWhiecharmtosreia tort =0 aa sugyEpdrt carryi ng

t he ant enna i |t i out a horizontal axis. 13/ A support
accor di ng to&lc ]gl?/grrdp%z\} tc%é;réadc%éenrrlﬁatz)'ed in that said armis perpendicular to
the axis of said mast. 14/ A support according to claim1l or 6,

characterizethj m diliiod0radlodBas] QNarRAMle ¥ MRAhich canstitutes a
relay antenna in a cellular tel ecomunications network, the support
conprising & CHid nd! for Y ih TR ISt SRS (HEMRESt °TESi d
fixing nmeanscONirisidg: laemdial, digig & {ipding el aningh Hdievgant eara ios nount ed,
the support .bei.ng.characteri.zed jn.that the haldin uppQrt .cqnprises at
| east one stwkfjfcehngcrhee enen heiLﬁ] eéfinncehleerrrﬂeer‘—f'tns fwélrlr% n afslr?eefglher écflﬁécctor for

t he ant enna,axwd c¥f the antenna and the means which define the pivot

axis of the link arm{s}).

12/ A support according to claim 11, characterized in
that means is a collar which is extended by at least one
fixed arm having one end hinged to the antenna or to a

support carrying the antenna allowing it to tilt about a

horizontal axis.

13/ A support according to claim 12, characterized in

that said arm is perpendicular to the axis of said mast.

14/ A support according to claim 1 or 6, characterized in
that for at least one panel antenna which ccocnstitutes a
relay antenna in a cellular telecommunications network,
the support comprising a mast and means for fixing said
antenna to the mast, said fixing means comprising a
holding support on which the antenna is mounted, the
support being characterized in that the holding support
comprises at least one stiffener element and an element
forming a metal reflector for the antenna, which
reflector is interposed between the antenna and the
stiffener element, the stiffener element holding the
antenna above the points at which it is fixed to the

mast.



reflector is interposed between the antenna and the st i%f &®&rileléfent, the
stiffener elenent holding the antenna above the points at which it is
fixed to the mast. 25 April 2005 14 15/ A support according to claim 14,
characterized in that the stiffener el é&dent is a channel section girder.
25 April 2005 15 A B S T RAC T AN ANTENNA MAST AND A DEVI CE FOR ADJUSTI NG
THE ORI ENTATI ON OF AN ANTENNA 5 A support for at |east two panel antennas
constituting relay antennas in at |east one cellular teleconmunications

networ k, they $URPANIpSHPTd SidWihdTBY c1bn and mBans &l stied ng, sai d two
antennas to the mast "10 (1), said neans, being suitable for allow ng the
h,

ori ent ati on Gras e att % G5@eqdi st &d ROt SeFdF 19 BWAIRRh, the
support being characterized in that said fixing nmeans conprise, for at

| east one antenna (2), neans (21) that define for said antenna a pivot pin
(31) 15 that is eccentric relative to the axis of the mast (1) and such
that pivoting the antenna (2) about said pin enables the azimuth
.orientation of the antenna to be nodified. 20 25 30 Transl ation of the
title and the abstract as they were when originally filed by the 35
Applicant. No account has been taken of any changes that may have been nade
subsequently by the PCT Authorities acting ex officio, e.g. under PCT Rul es
37.2, 38.2, and/or 48. 3.






