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@ ;ﬁsuraq i 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 he-tehetofor O i gidatd o esidLdn a elddiercd aradust the two
ant ennas to, di%if erent azimuths (in which came both antennas can be used
for exanpl® iM% same network);

Relay antennas in a cellular telecommunications

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



or else to adjust the two antennas so that they are ShdPadti 200y
copl anar, thus enabling themto be used wth the sanme orientation in
azimuth but for two different networks (for exanple one could be DCS 1800
and.- 25 April 2005 2 the other could be AJMIS), with the two antennas
nevert hel ess remai ni ng i ndependent concerning their respective tilt
adj ustnents. According to one aspect of the present invention, there is
provi ded a Bupporher orowtd |leadiMio parigl tlantermastoonsts tuting rel ay

antennas f ofe-Ne 1007 d0E rerff A 1 AT ARl RSO CH A ONS NEtMRIKS, the support
conprising a fixing elenent such as a mast and neans e€enabling said two

antennas t o*BPIFHEE t'61 Kai ;P THGIRPE %l enent, sai d nmeans being suitable for
allowing the oriedali) €f s hagdannss de he-aiistiethddtitdd,t and in
azinmuth, the support being characterized in that for two antennas carried
by said fixXiiFeleheke i pFERPT i TR RE SRSt it a8 lses fixing

nmeans al | owimgergacd) @inssatek i AtLnnas drindd iddr aliuto @ igspect i ve one
of two pivot_pins, said fixing neans being suitable for enabling the

ant ennas t CHHBYRY riohh SCTBHIN HRAERIBHh ST Sh Bt SURRXAhas are close to

each ot her @dieh:ord 8 ed fikisphstamdaldieH e samazidng ledidection and a
configuration in which the two antennas are spaced apart_ from each other
and are oriFHRRETH Hidithe BASARET R RethigRd 9% 58/ iddREe in an

advant ageous) &ididi Rtd hdiths fiedimy SEANDHIOMYY S8 1IRARKYy WHh, in
addition to enabling an antenna to pivot about a pin also allowijt to

tilt about ¥F¥ititorittaohitrith BN aD ks eds®ed (i diildnEad on.

in azimuth, the support being characterized in that for
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




2) Furthernore, the exanple enbodinents al so provide aZ2pafpirédl aPPy

advant ageous adj ustnent systemthat is particularly sinple to nount and
that makes it possible to performadjustnents both in tilt and in azinmuth
wi thout it being necessary to reserve & | arge anount of space around the
mast to nmeke it possible for interventions and nmai ntenance to be perforned
at man height. According to another aspect of the present invention, '
there is praaigies Pagppeanstortutineastiradmy 2R tapmg 12065 cBldmtlésna panel

consti tut | R dldh ARHANR ibcichal | Wil suBleseommnpiaalingns network, the

support conprising a fixing elenent and neans ,enablt: n% said_antenna to be

fixed to saidigtemfnerdaidddndedd S GRSy sEics@n a kEak§ which are
fixed to thefdXitg =lierellerand 0kaMi elearshecapiradiad Sivistgadnko pi vot

about a horjzaontal .tilt _ axi.s. _and secand..l i.nk ans _whi ch, are adjustabl e by
Sneer 1ol Anddn far A AN S R F et ot TS RS hei o
charact eri Zd iantdrata tilee hsiemd Ha m&wmaw@outoraprh@os:émtlaéaﬁilane arm
~pivotally @){}'.%e%rﬁ:; Rolel oe’ﬂ%’cﬁ nfétagl%t hnbﬁit& the "u%%a%'l%”%“yt O grgans that

are fixed thereto, and secon he antenna or to neans” interposed
bet ween t héarftidrind nArd@rdaarmoutt K Spihdstl zopited % isai d&rms bei ng
D?L.a| | e:¢ E%dﬂ”@ﬂ% e iang S;[r&frgtdt%giatléfoﬁt d&mﬁ’tma&ﬁltee%?@![dﬁm lQEh?: ﬂl@@h%rtahe
other o e pivo i ns e adjusted in_hei 0 e or, o e
antenna. RSP RSe sl 208 MAdhG G Se ARoRs: Atola RS

i nt er nedi atfd redtdnerito hesditking &l dreast conenesinet that whiecHisaidd pin can
S"de-_'”.%jEﬁk&kEUE%a,%%%&§kﬁ$ﬂt%”Q%@ %%Q%hn%ab% to means

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.



i ntermedi ate el ement has an adj ustnment screw extendi ng 2paPgERél 2P8°sai d

sl ot and co-operating wwth a conplenentary thread passing through the pin
that is suitable for nmoving in said slot or a piece fixed thereto, and

al so through a conplenmentary thread that is fixed relative to said
internedi ate el enent. Furthernore, a support can be provided which is

fixed to the fixing elenent by clanping, said fixing elenent being a nast
on which there ahwehiagedridmimegnsesati <htldefdadimrttteage idft endlsliofg t he

ant enna an hgse ' fi ts i Vot i f e lin In
particul ar fjaﬁsal d %%%p%néli@ a van]tr}ggfgdoﬁlus %/@éélscaglﬂga%rl \Hﬁr{gt ﬁ%ﬁaénded by a
fixed arm hewibry Fheed dm it orsta B porii s i eIy tHfelHnt enna hi nged to
the end thereof3f orfddHe aROM, ahUdAIERladdS, dNAR:HdMAR05 4 Such a
structure presents the advantage of enabling an ant ﬁnm%l panel, .and in

particul ar SRRAINYHR REREIIRE 2 tHERCTT &d 19 e VISP Sitngl e
fixing poi ntoss)bRurdernresoudl anad heri fisgredthe tdreceaxanpred tenbodi ment s
provi des a Su ]{)orf is,étsr crure ich makes it possible sinultaneously to
stiffen the At ENna an 6 control its back | obe. Accordi ng to the exanple
enbodi ment's, thiAcobjdiotg it Hwhiswbly entsuppmnts,orthats |dastctords panel
antenna Whi gy COnstl “ ﬁlﬁﬁﬂ o AN N hE QA BTantenna

t el ecommuni cat1 ons net e support conprising a mast and neans for
fixing sai disktlerFRRT tHe Trastie ki EN¥§Bhhg heare dohi si ng a hol di ng
support on ¥ &dbriniieh i AT RHIA i wBMN the thBIRP A dmhei Jih e hamaaiter i zed

in that the holdin upport, conprises at |egst aqne stiffener, elenent and
an el ement T MRS Sk AN G AP to the mast, Sald

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. 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



antenna, which reflector is interposed between the ant&RndP&ad £ABS
stiffener elenent. In particular it is advantageous for the stiffener

el enent to be a channel section girder It should be observed that the
various solutions proposed by the inventd on have the advantage of being -
particularly sinple and i nexpensive. Furthernmore, fromthe point of view of
appearance, the various proposed support solutions also have the

advant age, ej I B! j.Ci abling apteppna.25 April 2005 5
masts to neﬁﬁg%%gpggt#%aﬁagﬁyb§£%¥cﬁ?%ﬁf hg?;f gﬁgﬁrgﬁﬁ%ﬁt. BRI EF
DESCRI PTI ON €VIFHENMWWJRES 5 Ot her characteristics and advant ages of the

I nvention appear further fromthe follow ng description which is purely
illustrative_and non-Iinitiag and which should be read with reference to

t he accomparsAHEF fPHIFREPTIGNRF cCFHE 1BICHRESBre 1 is a di agranmatic side

view of sn ant enngchsip@Rstadt&Ldst 0ok endbadvaht 858sPOENEhe Figure 2 is a
dlagrannatlcjger%gectlve Vi ew shgmﬁng a d tal%%ﬁi t he nmeans for, adjusting
the tilt in *THEEYUrPREL pPOF RS sTrengihes RIS ABEHF R WP B ossi bl e
vari ants forwhimhints noutdky atl] Iissteat ive amsd stoxwl imi Eigyr end; whidigure 4 is
a di agrammat | tl ' of. a possible mount for an anfenna; Figure 5
is a di agranérr}g?%&vﬂi)éé)vrb: éé%\%&h%%sr?ge?%%ce%ov' W BFCPITEE9 showi ng

anot her antéﬁawxﬂﬁxxﬁm;wh$¢@ure 6 is a diagrammatic perspective view

showi ng @ portion. ofidie "Pals £AUBIdLhdi0;d N SYRPLLY of an antenna

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 wview 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 antennag 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 EMBObIMENTS
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.




of Figure 5, Figures 7a and 7b show two distinct configébafiPgad 2885whi ch
can be inplenented. 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 refgrence to Figures 5 and 6; and 30
Figure 9 is a perspective viewof a tilt angle adjusting tool constituting
one possi bl e enbodi nent. DESCRI PTI ON OF VARI QUS EMBCDI MENTS A si ngl e- nount

antenna 35 FlgureTkeggo?ﬁ 3@aﬁ%aﬁswﬁ'%9a%ﬁ%§%%% %gggk%glk 580% 6vvhich has

a panel type ant enna reon by neans 6 These
fixi ng neanst3xedaBia ehsisglenrairtto be fixed via a single point. The

nmeans conprise a @ﬁb'&éaﬁé ébﬁﬁf@sé whiehihs o ﬁeHQeoﬁ %ﬁ?cﬂahg collars
that are closed one o ther.so as_to be fi1xed anpi hg on the

mast ‘1. Each™3fe tHBS@gt ﬁb’ohaﬁi cEPLARESs| Ehgknars p}osgérﬁa@w PRdER€al in
shape, bBi ngoekeendedasntot bedf aredr Bl cmhmpgngng?oahgﬁﬁﬁﬁglges t hereof by
flat fIa es i ameter o S
;Zﬁfggf:xgrlcgl Sgggﬂa ?F%s%%ﬂggalgbgPiﬁFFﬁlFﬁ general Yt si de di amet er
“of the nast aem$mybmndeaqsl61nashapd,bbeihg ékaénﬂédggﬁslt5 ﬁﬂaﬁéefége %ﬁo
[ o ngd..cl anped. ont o e . e
vl 1oy 4 oo BLen0caaqcuh ootl £8605 NEeofnEy CLBIRE PRLOELZE BR3R U1 1
carries the Begea 3. Tﬁ%elimﬁld%edvk@ﬁteheOEOthas demiclyledgicaer 9 is

i npl emeng ed SHapdeadsréiponds substantially to the outside diameter
of the mast 1. Screw means 6 carried by the flat flanges
5 enable 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




firstly two arms 7.which are integral with the two el eRenPPréRaC86fi ne
the collar 4 and which extend 20 therefrom perpendicularly to the axis of
the mast 1, the girder 9 being pivotally hinged to said arns 7 at the
ends thereof about a horizontal pin 7a; d secondly by two... arnms 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

d fl ' th 8 dt t
about o pon prenehECuf SRAESLLCSERERG oo ensTndiBE S5kl HntebTent
pi ece 13 mh|§hctsogcpéﬂe§ abovheopabellog. tBe A3oskodA.in Figure 2, this
gui de and adj ust "PALurBLESE dal Sl BrbheLhe’ Bbahiple LBH?%{:,SQTEESBQG'

section piece (nadé of folded sheet netal) ext endi ng
in regi ster ®WPErhfézindotherpierei 23l tp ﬁheeaéﬁdeéf9tﬁ9n§F§§utﬂagg@s of said

channel sectkenrpeaee, 6ﬁléhsgi§ae%41@X§ﬁnéﬁelE§tﬂeo§aadcﬁﬁﬁﬂeg| section
plece and en ages bot h ﬁ% nE tar% thread 15 formed through the
pin 11 and mfgﬁ HCBonpiR ?%F?ry EaH PR 94 5Be Biereobds 71el BREnt 16

that is fittednfbgtheciosi dé Eigaaed3ahaanelpleeétlmnlgléﬁgagéave or bel ow
the slots 12 3 3 sible.co |gura Lons, for
fixing the p%%§£g§3€§% gg%Fr%er g ﬁ%tﬁ?gtfﬂﬁlﬁg R (PHFSRET ﬂhlch
girder is |nthﬁec®@fhgu¢a©1©haﬁhewnsentFbgurenﬁbenéheapye¢® 1haisof the

pi ece 1o | pliigea CONLI OG0B ofoBhGUES Bac LS MlgEer 11 5, e0080°¢

I nsi de the rder 9 wth its I nside the girder e con 'guration
shown in Fi g"di*% BhrdeRe® pi ke lqt?sthscqnfwaé@‘@l@m, othersleys rbainareo t hat

its web |iesdpsbsdaged By hg diit §idd Nc ROt Hi FAOF | QUT B ONSyo tHEasEOLS 12

‘are .
13 and 9 are fixed together by screws or by welding.

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.




di sengaged, |ying outsi-de the girder 9. The two pieces 2b32Apmd1928P6 fi xed
together by screws or by welding. Such a fixing structure has the advant age
of -being 15 conpact in the vicinity of the mast 1. It allows adjustnent to
take place both in terms of tilt and in gernms of azimuth and verticality.
For adjustnent in azinmuth and for vertical adjustnent it suffices to

| oosen the screw nmeans 6 and 20 turn the collar 4 around the mast 1 or

‘el se rai se OgpihRwWaLit #ex3qly ar. To nmeke a tilt adjustment, the technician
can-turn the adjustnent sciew 14 from bel ow so as to cause the pin 11 to

nove up or down i AiPHESS| 6t dnEL 6 sheweBpotber FETEStURe paddl thisnd t he

antenna 2 i nepBeddineaeti @ReOkcinar at her 1ohbetheuhd akseHee vahsemed that
the stiffener: forn1ngéalrder trug}ures serve not only to hqld antennas

wel | above t RBOWBI APsFAPWRAI ¢hPBke a8 LYy 8dSEHY s?&xegoFEGPttﬁéﬁ al so
have thesadvantagecoﬁsahtuwedgbyeblhauarcyehﬁaemtastwhbehla@lmd&@d b

I mredi at el i nd tenn t hereby giLvin 0 ral er their
back Iobesy $§P§8i§i§ﬁ8§§ ?ﬁ Eﬁ&upgsg §h§ye£¥ﬁ8ge 83% é@gﬁ net al

refl ector el ehitoh a8eidistpdbodedetlong the bheidbt ofStﬁeandlﬂha antienna 2.
25 April 200§h§cﬁmb Sééa+?£bX%QQdFPQEEeéy§ aRd,-6;s§how anot her structure. In

this enbodi ment, e co onger t an |n he variant shown in
Figure 1 but has Sh?yh%l§Tﬁ@lén@?¥e§9p6ﬁﬁrlaﬁdt§b$t2iswbéﬁbtﬁKuEBd by a

hal f - cyk bndefrad Sayiy Chhésefi¥Rdald wﬁ?bﬂgcéhéﬂp€gtéosﬁ BolRel oh RMiLhree

hal f-col Il ars 20, which gre dlstrl uted al ong the hei of the collar and
various glirders eac carrying a respec 1ve antenna can

be pivotally hinged about vertical 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.




whi ch close onto said hal f-cylinder 19. The hal f-cylindép 2préar#P@s tabs
21 which extend 10 radially therefromand which constitute supports on
which wvarious girders 9 each carrying a respective antenna can be
pivotal |y hinged about vertical pins. Ml precisely, in the exanple shown
in Figures 5 and 6, the half-cylinder 18 carries two pairs of tabs 21 15
extending radially and angularly separated by 1200 from each other, the two

tabs 21 in each | ' di . rf{ic hove_t he.other, each
pair of tabs 21 p@%{rsrﬁl@sé %%%@%ﬁ%gﬁe’gs%f %lﬁérg?griuﬁéaﬁfj?ﬁgr 9 and
antenna 2. ZBtEag re¢ert ogussorons cohak tare pai differabt 2% hheseits

bott om por t ighbyr Xad BQuiAes | Pyeingap,in said pair by neans of a hinge 22
which serves firstly to allowthe girder to pivot about a vertical pin 23a

and which also it FRIWE d73i ree? PkRAT 02 aBRAt 2R MerREedtar din 24 25
¢ 4= o © 0860 o) ity il 426 Lpodieopiner 2
"8, the piho SO TR0 AT EREF Gt GE R e eLt Renfob BEETRLS of (Hes
structure ofsafigguretwiarit hese 30 means being constituted in this fangPy
?(ra(r:rzi \2/2drriogntsfgt sﬁ)tzﬁ%%gﬁ’&%%%%ﬁﬁ%%&%#é%%t%Vg:in%ezrgl :ol pi vo%/al |y
hi nged at t Rdiveteshadiawd divsin @ivol imlkngidce@Raboutba dbspesnt aln pi n
286v2-551§;§i H?ggaltﬂggc?fg%téoltsft Iéa}ﬁ%ehﬁla - gl:ﬂn)bSdlg.)é%f%pt?ﬁglﬁ%%ogl%“ ﬁﬁ & makes
it possi bl e S@9giey Basko Jrauisgsde waftenide coe prErghgditeatiane as
different agorh@s® different networks.
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




shown in Figures 7a and 7b. In Figure 7a, two antennas 2& &pdidb298dnted on
a 5 common mast 1 and pl aced besi de each other are used for covering two

di fferent azinmuth angles, for exanple in the sanme network. In Figure 7b,

t he same two antennas have been pivotedggbout their pivot pins 31 so as to
be disposed in 10 coplanar manner, thus making it possible to use them on

a single mast in order to cover the sane azinmuth direction for two

di fferent neioafifirdth RPHLFPAREShT, tﬁﬁxﬁﬁdé@ 48 éﬂﬁﬁr@ particularly

interns of tilt Tangle and _in ternms of vertital position=15 in the sane -
manner as f SFiSHEat QR iR Pusstiusiad wasily areniveden theuwrkove- 1t wil

thus be undepsicdd ddhaliddintstsdddégi.ure |ikew se presents the advant age of
bei ng conpact. In additjon, one of the advantages of a 20 configuration in
whi ch orientati orll:n'gé"‘rfdjgusltsié&l RPLAPSEL L VS V&?“ér‘fﬁssﬁ RAHFAGF kg as shown

ei ther Wit h3Refferercyustdrg qules ih o amensd IF ey eerdno. FiTnges 5 to
7a, 7b liesu.i ;&@é'ti si bl e_to_gdjust tenna orientation

wit hout it g1f!nng§:%%§’cessasgr§1 t%dg;ﬁlsr?uggggtgs 3t%o %et(ﬁg:%g:&e stk &e it he
panel as isfelséengge 33n comst ipnited dnt thds ewtsat ibon stampee  ddjtustteidby
turni ng thecscadigustn@nt heh j iege in which the
gui de sl ot scgre sr (E)@i%deg.s%%g\ry ti)%e\e@%%fhlilgétrt%??o%ﬁ) gﬁgé%g\%‘i i%‘r%])IJFi gure 2,
access to tRFEMRAPust Tt SYPPOWLi 34 dFeEPhpegtied toom Idivdslelr v &% enna.

It shoubd be¢igbparuedetihatmist 36S fBQSébbbFetrﬁtli%% wi e tReC QRHHGHakI0N when
~on.,a wall M (seé Figure 8a) ich wall can

one O T oAl Pz A 5 Lielnal pupel L MLosq baure Gl Hhch el ¢
arm 37 is pivoted to the arm 35 so as to define angle-
measuring dividers.

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.




used or a fixing el ement is placed on the other side of 2@ 2p4fidt ¢O®arrier P
(cf. Figure 8b), the proposed 25 April 2005 10 configuration having the
advant age of enabling orientation to be adjusted easily even under the
above- specified circunstances. Figure 91lis a perspective view of a
protractor jig 5 32 for adjusting tilt in an antenna fixing system The
jig conprises a rigid support 34 fixed to the mast 1 by a fastener 33
constituted ¢IPAIM$ s case by straps, but which could equally well be
constituted py Aegnatsyt fAlr axamls The SHRPOTIN3hdaS cnached ity a
divider arm 35 10 via parallel arms 36 for co-operating with the support 34
and the armB5l3% WREMIGULRE PR AT VG GRthHidge. An arm 37 is pivoted
to the arm 3% Bocatmird defidies anglvwor easiHd nghipbordednp r@widitatd ons can be
provi ded to Pnabl e a]eusertto 15 nmeasur q,st hed%rh% e bet vb\@fen t he .dj \4C| der
arms. \When a USEH9 SeeR¥H o LSS of s di's THn gl o "1 93 f "8 panel
antenna, thejtensdula e Ffitdddd caide firstg dllmentys ssaxitdendeths 0 t he
appropriate vel .. I Vi i pangd t | 0 r..armlies

adj acent to I%‘%er%os s{%t%l}ﬁefr&_l lglq{%crﬁfn_atl odnirloéfatt %q?élnt‘t@]ﬁrlsﬁénn then be
measur ed di r&z¥$NNay Yedth Myt ethgie tid wWiinch ithezigiuhdertdichave been

opened. 25 Aiibo 2005 ity CrflMS:: i ASURPAat Grosale ) easie drit panel
antennas constityu re y ant ennas or one, oy, nore cel l U r .
GHRA (Fot VBTHE £ HE G o e Gt i e Abden Vel such

t el ecomuni c&th
as a nast anid: neanseieradlfing repintkdni0 allowing each of said two

antennas to piveot 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.

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.



antennas to be fixed to said fixing element, said means 2%éipFglsdi0P&bl e for
allowing the orientation of said antennas to be adjusted in tilt and in
azimuth, the support being characterized in that for two antennas carried
by said fixing el enent and di sposed sidazby side, it conprises fixing
means allowi ng each of said two antennas to pivot about a respective one
of two pivot pins, said fixing neans being suitable for enabling the
antennas to pivot froma configuration in which both antennas are close to

each other and rieHad idbostbsiantd allyid he safmAzlduthdifeqtion and a

configuration in he two an ennas are spaced apart fron1each ot her
and are ori dMREURPA SIFHRT BARMA PLUHFERN GHs SR RB P& Tadording to
claim1l1, characterized in that the fixing means conprise means which, in

addition to ablin n ante i vot out a pin.also allow.t to
P Bhout o PHAAY FIF (A et AT FAT8E SO 3/ A
support accos diglgayt caretidrires thea:&r:bﬂﬂgﬂczlraltmlecﬁjmnammm ine tweatk ,an
eccentric pivol ﬁlé}har - orér{peﬁ dﬁ?i a[)hﬂtxa. g SYRRY t accarding to any

precedi ng claim nprises a support which is
cl anped ont cenadel ik gl | anetnarid e cﬂiw rtnce§aa¢d 9 legsm ttwsalgbs

ext endi ng O%MV&r&ﬁﬁﬁr@rhlﬁé@Sﬂlﬂ irddns RErReNd:ul@ariay 1o the axis of
the mast and__, defining supports or an eccentric pivot axis of an antenna.

25 April 200%1%121%/6176?%0%“1 R Gy T AiShe ichdHadsst itPed in t hat
the support wior i8ef:1 PlHEAlAdnieadf Sueh Pald sref daaltid 1ink means

which are adjustable by a user to tilt the antenna about
its horizontal axis, the support being characterized in
that the second link means 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




6/ A support for at |east one antenna panel constituting® &rrélag08at enna
in a cellular tel ecomruni cations network, the support conprising a fixing
el enent and neans enabling said antenna to be fixed to said elenent, said
means conprising first link means whichlare fixed to the fixing elenent
and on which the antenna is hinged to pivot about a horizontal tilt axis
and-second |ink nmeans which are adjustable by a user to tilt the antenna
about -its hbritzohte axiatehs supporta RipppWharaotwrioddis n that the
second |ink jmafis,conprise at |east one arm pivotally hinged at both ends,
firstly to the fixing elenent or neans that are fixed thereto, and
secondly to the antenna or to neans interposed between the antenna and
said arns, tie/ g véipghis ffcealihards dleling Parald@ictdrd dde it lthaaxi s of

t he ant enna, ng9ns.enabjiq9(ﬁg§ nd/ogfthe at her of LherLvot pi,ns to be
adj usted in e Hieight*of% t I}Paegt 610t At emta YA AT Gp ottt
accordi ng t ooT|amp Enahzac tsrapeahicht atn s tsidiut e ansuppeinide an

internediaieké¥f¥gﬁu?§uﬁﬂéuﬁﬁgen east one slot in which said pin can slide.
g to c

8/ A support accor di aim 7/, characterized in that internediate
el ement has an adjustnent screw extending parallel to said slot and

co-operati ngqu W tAl fup S| KIBRIMBMY Y R, RASSIJ dilieigly the 1pi,n that is
suitable for noving in said slot or a piéece fixed theretq, and al so
through a cdipt 3PS e dd' &S xdd CHBLESSe & SUERT T ﬁﬁé%‘ﬁ?@&# S0

el ement. 9/ theupparty acicotadiig da0 Clfdinhng @1 efdeaitmb®inchamaetteninzed in

that the inter.nedi,ate el enent. i s i ece 25 Qﬁﬁil 2 13.fitted,on an
ant enna or 6ﬁ”§§§dﬁﬁ%ﬁ %ﬁﬁi%ﬁn eéﬁﬂée ANt én .lCh &g¥%ne fke tilt
axis of 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.




10/ A support according to claim9, characterized in tha 2®&ild gi%dce is a
channel section piece received in a piece of conplenentary shape which
constitutes a support carried by the antenna. 11/ A support according to
any one of clainms 6 to 10, characterizéd in that it conprises a support
clanped onto the fixing element, said fixing el ement being a mast on

whi ch there are hinged the neans which define the tilt axis of the antenna
and the neans which define the pivot axis of the link arm(s). 12/ A

support accorgl ng éu@bgﬁh@d \ ddor LAY 3&5 iZed 140 dhala JRANS P i& col | ar
which is extended by at, |l east one - fixed arm havi ng one end hinged to the

antenna or t'at Sipporit sy isiErad érﬁ&r%laé}qedwsﬁg:tlltont F1599T -about a
hori zontal axis. 13/ A support according to claim 12, characterized in

that said armis perpendicular to the axis of said mast. 14/ A support
according to claim1 or 6, characterized in that for at |east one panel
antenna which constitutes a relay antenna in a cellular telecomunications
-network, the support conprising a nast and neans for fixing said  antenna
to the mast, said fixing nmeans conprising a holding support on which the
antenna i s nounted, the support being characterized in that the hol ding
support conprises at |east one stiffener elenent and an elenment formng a
nmetal reflector for the antenna, which reflector is interposed between the
antenna and the stiffener elenment, 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 element is a channel section girder. 255 ARl 28065 15 A
B ST 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 telecgmmunications network, the support -
conprising a mast (1) and neans for fixing said two antennas to the nast
10 (1), said neans being suitable for allomﬁng the orientation of said

antennas to be adjusted in tilt and g @ t he support being
characterized in that said fixing neans conprlse for at |east one antenna

(2), neans (21) that define for said antenna a pivot pin (31) 15 that is

eccentric rehat !Am"EmrAt bJQs@XmDofA DRy 1086 PoR ] ADIVRGTRME Afghat pi voting the
antenna (2) gggﬂ enabl es the azimuth orientation of the antenna

to be nodif 6T59 @ FrAdn&NIENBR of the title and the abstract as they
were whes originally filed by the 35 Applicant. No account has been taken

acting ox officioh BpbolRafpPoat RFes Spoobansy Intkrarer as.a

constituting relay antennas in at least one cellular
telecommunications network, the support comprising a mast
(1) and means for fixing said two antennas to the mast

10 (1), said means being suitable for allowing the
orientation of said antennas to be adjusted in tilt and
in azimuth, the support being characterized in that said
fixing means comprise, for at least one antenna (2),
means (21) that define for said antenna a pivot pin (31)

i5 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
modified.

20
25
30.
Tranglation of the title and the abstract as thgy were when originally filed by the
35 Applicant. No account has been taken of any changes that may have been made

subsequently by the PCT Authorities acting ex officio, e.g. under PCT Rules 37.2,

38.2, and/or 48.3.




