"AN ANTENNA MAST AND A DEVI CE FOR ADJUSTI NG THE ORI ENTATI ON OF AN ANTENNA
GENERAL TECHNI CAL FIELD 5 The present invention relates to fixing one or

nore relay antennas for cellular radio tel econmunications mmmlmmmulmma
mast. The invention also relates to deviges for adjusting t on
of such an antenna on a mast to which it 10 is fixed. Relay antggpgs in a
cel lul ar tel ecomuni cations network are panel antennas nounted on nasts

which are ihRshatERG0 VA9 DU S STud Pt bagz areas, on the
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i npr overrent SREENTA TRy QFn AbhiAeH antennas are fixed and the way their
orientation is adjusted. SUMVARY OF THE | NVENTI ON 20 The i nventi on proposes

vari ous devi [ sed i ndependently or in conbination. 1) In

parti cul ar, G%EI%% ﬁ%c FuItEH'é) i nvention proposes a fixing device

whi ch emabl es a fher pridserof irpersiantesitesed aodef fxxeg ée tde sare nast,

while 25 eng'gllla%g atntt}%ntn' ISt f%r}d C%lellrﬂ'itaq:' %A&Trg aééf@c&)%ml%? aa:[](gggna to be
e d the 11

adj ust ed i ndependently. 1n particular, XiTg device hekeS Tt possible
to adjust tRetyor&st i Gn&astt -t wo j uxt aposed panel antennas fixed to the

same nmast to be a@jeustRE RN iRl 30 A ASRRAF Nk Ofl %5%?§$§éent

configuration desired:  either to adjust the two antennas to f {
azi mut hs (i FBfhPEH cessE 1ot P Tafusih &8 St Py F grastexepreich ithe same
networ k), @k €lixed.o adjust the two antennas so that they

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.

15 A general object 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
20 The invention proposes various devices which can be
used independently or in combination.

1) In particular, in a first aspect, the invention
proposes a fixing device which enables a plurality of
panel antennas to be fixed to the same mast, while

25 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

30 device, depending on the type of configuration desired:
either to adjust the two antennas to different
azimuths (in which case both antennas can be used for
example in the same network) ;
or else to adjust the two antennas so that they
35 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
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'35 are substantially coplanar, thus enabling themto be used with the sane
orientation in azinuth but for two different networks (for exanple one
coul d be DCS 1800 and 2 the other could be UMIS), with the two antennas
nevert hel ess renmai ni ng i ndependent concezning their respective tilt

adj ustments. The sol ution proposed for this purpose is a support 5 for at

| east two panel antennas constituting relay antennas for one or nore

cel lul ar telt@@omﬁmircazbiuqms benGEIMMB KS,wiEthﬁ HPROFd Lodnasd ng a fixing
two antennas to be fixed

el enent such as tzlﬁgast neans |n s d
to said fixg&l-&ret® 55"@%5’@5 l)cfoé”‘cfecﬁmlrfg attotd ng t he
or|entatlonnebpsamdv&ntadmaadUmSMmanhawted intilt and |n azi nut h,

wherein for two %%eggﬁﬁtqgrl ej\:q) o@édsaf& feg&%ﬁ%ﬂpegg@t g&séﬁpdrsed si de

by side, the support ¢conpris B3 ng means Ifow™ng” eac
ant enna$ tofprvet disest é;mem@th wertemaasf  aoms tpi twgt 1rid mhsy said fixing

means bei ngsiihallse rfler opralky A& e 138N T dink M1 d4 OB RS
configuration in which both antennas are close to each other and oriented

in subst anPF&WWk?he t%“érré"”é’ﬂor‘ﬁh F ARG ITh Sarfd % nE SRRt &R | 85 whi ch
t he two ant anrastaneds paeess mﬁlﬁ@ faa0 aaeh pith@mantarns: ofiesded in

di stinct azinuth dlrectlon partlc |_ar an advant ageous enbodi nent,
the fixing Tednscdmirirse %&5%?t |W$%ﬂﬁﬂhﬁ%ﬂ9t%¥rk§§ﬁﬁli an antenna
to pival abedflowipian t@l&s@raleln(mtmort @fz&auld targisoutas thorbe ad akstped i n
order to adjyst ;hisS o) AiGEaL | Qe r{:lféxhqzr\«@raﬁltérpﬁ %“Jaexfﬂé’ci‘ al'so

provides a parficu a vant agéous adj ustment sys
partlcuIarI@YSﬁﬁﬁﬁefﬂﬁlmﬂuﬁﬂemﬂmql@ﬂdlﬁﬂ&ﬁ?qqd[ﬁﬁﬁﬁth2381de, the

support comprises fixing means allowing each of said two
antennas to pivot about a respective one of two pivot

15 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

20 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

25 tilt about a horizontal pin in order to adjust its tilt
orientation.

2) Furthermore, the invention also provides a
particularly advantageous adjustment system that is
particularly simple to mount and that makes it possible

30 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.

35 To this end, the invention provides a support for at
least one antenna panel constituting a relay antenna in a

cellular telecommunications network, the support



"30 to performadjustnents both in tilt and in azinuth w thout it being
necessary to reserve a |large anount of space around the nast to nmake it
possi ble for interventions and mai ntenance to be perforned at man hei ght.
35 To this end, the invention provides & support for at |east one antenna
panel constituting a relay antenna in a cellular telecomrunications
network, the support 3 conprising a fixing elenment and neans enabling said
antenna to 6@mf>'rx@ﬂn§0asahﬂlﬁgeaeemensahddnmaaas éﬁabflilsli_:;ngafiidr st |ink

nmeans whi ch age fixed %o % n nd_on h the antenna is
hi nged to pf¥ ?nﬁﬁog? € ﬁﬁ?gzgﬁtgﬁlﬁ FEEQ§PE aﬁ81§e88§8 li nk neans which
are adjustabmprbyiaguﬁérstolunktmehasawheqhaaaboﬁuXEdstOh@hEzédB&hanis
the SUpportePEhQHtCQﬁﬁaSBe%hES Eﬂetgﬁkenﬁ 1§eﬁeﬂgﬁy'eb gﬁ%@@lgg%arlse at

| east one armprvota { nged at b firs xi ng el enent
or 10 nBansatharigpseta xéélﬁhéﬂéﬁoan§n§e§@€6néﬂykt@eﬁﬁé ¥hieAn&Trer to

means Interaa§ﬁgtésiées ahaséateenelgedtﬁelaneéﬂﬁa abBatpiiyat pins of said
arnms bei ng parall el he tILt axis of the an%enna nean enab&@Fg one
e

Bndlor the BoFSFORBAL tﬁ%lﬁVVB p?HQPPBtheéBFug BU3FheRazght TFelt to 15
the mast orthe kBeoadt &nAR. médnantagp@msbyattmeaetnBaESaﬁmnpnwsealﬂy

particular _an inte diate nt t I in which
said pin caﬂ E??g ?EFEOEEpSr E?lrs grrggg £ Xagﬁe%g%%%ni %%b
internédiateeehsnehathaseaﬁiadﬁushﬁeatoscaed/egcendﬂygtOp&h&Ib@tem@asald

sl ot and cogop FZ&%QHS“&BQe?poggﬁpbggﬁgéﬁr¥hEh5ﬁ@gnﬂgs§h@gSEEGQ%Q%sthe pin

that is surtable movi ng i n sal or a piece fixed thereto, and
al so t hr oughhe BaHPLeREREaPy ERiBadriHaPeisg2Barpteéslr EPathee tidtsai d

i nter medi at gxgkegenthe EHEERARNDREand &HRABQLhgCBRebanAyOY ded Wiheh is
of the pivot pins to be adjusted in height relative to
15 the mast or to 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

20 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 also through a complementary thread that is

25 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

30 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.

35 Such a structure presents the advantage of enabling
an antenna panel, and in particular a dual-band antenna,

to be fixed to the mast via a single fixing point.



'fixed to the fixing elenment by clanping, said fixing elenment being a nast
on which there are hinged the neans which define the tilt axis of the
antenna and those which 30 define the pivot axis of the link arm(s). In
particul ar, said support is advantageousédy 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. 35 Such a structure
presents the advant dyatdferaidads,i g aaidtarireaRgpaeaneltheanchvantpiasd i cul ar a

dual - band ant enn to be fixed .to the mast. via a single fixi point. 4 3)
Furt her mor 6 PXCY L4761 o™ UPRST . ThS S veriisT. TETeu! das BOSRBG { st ruct ur e
whi ch nmakes simylgssidoive 1 ysitmulstarfdeus Ibha @argtanfeemntchd amarnzolanidg o
control itsagklghe. 5 According to the invention, this object is
achieved by a support_ for at |east one panel antenna which constitutes a

relay aftenna in?&cdifcarto tdeedamantiicn i &t snabinat ihe
conpri sing &yastsupt-tTERIIS fton ddot RheS PatheANtBiH¥hi0 WiicHast, said 10

fixing means conpri sing a hal di ng support on i.ch the antenna is nounted,
t he support Gﬁ’éisr’fd'té’r%sg@t éﬁq‘f’éfd F1r € 1 e q\i\?gld‘} support conprises at

| east one stuelfeememuralcaneinin samek tawrd e sfuppamg competiad ineefd ecdtsor f or
the antenna, | l.ect.Qr. 1S j.nterpas bet 5 antenna and the
stiffener e%enman e%r}ﬁlef];?arr ﬁlg{ﬁr{gf “Jiatqf?%g:(?\%gin Zﬁ%@% %%fs 'he%agsljt(fffener

el ementl® o B xdinchamwsels swapinys igia deholf)inon spgpartotdrerwhhispgedthe t he
invention prvides tn?ﬂ f ' %ﬁg} i Sdanel . dypg, ant enna
fixed 20 tg%\g mast q“bsy iﬁtﬁeg'rre%gir?sj%d I cf#ﬁ%lez)lwglt tcgfaori ent atzi on to be

adj ust ed, t fdatodthepdidgicieasamprant; SPmpriges gt leafl i stiffeney d

support; element and an element forming a metal reflector for the
antenna, which reflector is interposed between the
15 antenna and the stiffener element.

In particular it is advantageous for the stiffener
element to be a channel section girder.

4) In yet another aspect, the invention provides a
tool for adjusting the tilt of a panel type antenna fixed

20 to a mast by fixing means which allow its orientation to
be adjusted, the tool being characterized in that it
comprises:

a rigid support;
a device suitable for enabling said support to be

25 fixed to said fixing element; and

dividers comprising two hinged arms mounted on
gaid support.

Advantageously, the tool inclpdes level-setting
means suitable for offsetting the divider-forming means

30 relative to the support.

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,

35 the various proposed support solutions also have the

advantage, due to their simplicity, of enabling antenna




"a device suitable for enabling said support to be 25 fixed to said fixing
el enment; and dividers conprising two hinged arns nounted on said support.
Advant ageously, the tool includes |evel-setting mneans suitable for

of fsetting the divider-form ng means 305relative to the support. It should
be observed that the various solutions proposed by the invention have the
advant age of being particularly sinple and inexpensive. Furthernore, from
t he poi nt ofmadtewtef rayipkanranmestiH 448y wasl lowsi it aposed support sol utions
al so have t advantage, due to their sinplicity, of enabling antenna 5
masts to ne% Wég%§¥¥ﬁ%ularly well with their environnment. BRIEF

DESCRI PTION OF THE FIGURES 5 O her characteristics and advant ages of the

invention agRedr PEddiepdraaMd erde | g1y description which is purely
illTustrative and non-linmting and which should be read with reference to

t he accdhpanyi ng FIr ehanactfigtion and ghentages of dgfnmatic si de

\é! ew of an arfweMIa ors W dr fﬂd&&ﬁiérp ﬂﬁtﬁngﬁ'ﬁé _?ﬁllfmfihr@idés?crﬁtgﬂcﬁ% 2 its a
|agrarmat|c erspectlve VI € snNow . ng a del al ., Lhe, neans r, justi ng

the tilt i n VR Fif B o Yo dpldo Rt S8 Vit dional YR 919 o 1k Bossi bl o

vari ant s forshouduhtbengreai®e vaidjlustafentemeans dfiowadacopaguwen®; Figure 4 i s

a di agranmmatd. i I of a possible nount for an antenna; Figure 5
is a diagraﬁ%%%ﬁ%ﬁiiga}éﬁgﬁ%ﬁous to the 20 view of Figure 1 show ng

anot herlOant enna supgp@ure IFiiguree dbladramed g swae iclgrereheant | art enray
show ng a PRI tOff kiRl MRARh st LA 1dik i fupport
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 is 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 possgsible 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.



"of Figure 5;. Figures 7a and 7b show two distinct configurations 25 which
can be inplenented using two antennas nounted on a support of the type
shown in Figures 5 and 6; Figures 8a and 8b show two possi bl e nmounts 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 possi bl e enbodi nent. DESCRI PTI ON OF VARI QUS EMBCDI MENTS A si ngl e- nount
antenna 35 Fi gur ehksshd@isimgragdanls vmioe(makﬂﬁ aﬂcESB agwéy]ﬂm|%W@% whi ch3has
a panel t .antenna 2 fixed thereqn by neans 3. These fi xi ng neans

engbl e thgpgr% eer(liﬁé’% o s&élgqﬁ )Pé)dm\?cl'a a single point. The means conprise a
col l ar or sl eeve Thenfrieghns sompisai® cfolilar hadt fsloadvears viniath are cl osed

one on the madel e o30 4% a1l ddpiet DU ARG LGB, Tendach of
these two half-collars is generall sem cylindrical 1 n shape, being
ext ende® i n AHETHSES &HO %ﬂ ﬁé‘eézdworiﬂlﬂ‘ﬁm@ s §hRereastt by respecti ve

flat side flangeadh olfrttﬂelmai ﬁﬁvdﬂirﬂﬂeﬂ dftrodquaxtéﬁii% ngéﬂf 'é?ﬂhallilrgﬂritcil éo shape
corresponds suhstantially . taq_t out si.de di anet er . the mast 1. Screw
means 6 car Isleg&cgg lrc1ya:;‘[ =i asﬁbaé’se' §ee’T%leé‘tteWéietcgdrhditfsﬁ IS0 be
secured to edaneothelr oramdtd anpkd aMarddfe bpstedbechiore 1y dhides

' el enent that,carrjies the

connected t I rder 9 rm 5. stiffe ]

antenna 2. $%%n%%ﬁk%'beg&%%ﬁ}¥%§&%o %ﬁ%t Eﬂéﬁt l%ﬁﬁ%ﬂﬁcﬁ}%qgﬁﬁﬁﬁ%nented
by nmedfs ofthapkj coulrespandar mebahaitcia ldne imtdyy atute ide tdienawer el enent s
that defi neotfh%h‘éOHa%?tL: 4 .and iyt hetend NG &y Qe PErRENE G 1y to

the axis of the mast 1, the
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 implemented 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 80 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



"girder 9 being pivotally hinged to said arns 7 at the ends thereof about a
hori zontal pin 7a; and secondly by two arns 8 which are hinged at one end
to pivot on those two flat flanges 5 that face the panel 25 9 so as to

pi vot about a pivot pin 10 which is perpendicular to said flanges; at their
opposite ends, the two arns 8 are hinged to pivot about a pin 11 slidably
mounted in slots 12 in a guide and adjustnent piece 13 which is screwed to
the panel 9eldthefst SfEOWhath ifd dlirtredl tditheguirdel dnbRdjatisd nEdnngl ece 13

is in the fqrm,.of aneon ted chann i i (made of fol ded sheet
metal ), whi E’r?Ctr%é’ Ip&tecel Ovﬁ endi egl?%%ﬁ}eeg Oesal%eh each ot her

vertically in eadigusfest ¥a sindk 34 @iges wio gk idianmeinSauramnigiece. 35 A

screw 14 extf%;}d 1A %Qa I th with a
conpl enment ary t%r eagigg%hf%aée rB?otuO;ﬁﬁ% gﬁpxﬁin&g% and w tﬁ a c%%l enentary
thread i°n aftifdleaeant wig ahgindexn jig di tthe HOTm K@ de gthannel channel

section pi egecrhere c@mﬂl@n@&dttaﬂ%/ HPtthal? .o fFitHE §si ¥ arl, 3bIr§h£Mé two
possi bl e confl yrations é)’ir f|X|ngtheé$4ece 13 tao the girder

constit uti nGFORTIFUEARCH&GE BIWHIF giddd™s L45F He 11657 a%e%hannel
section conpnarelrt ahe tgiddeat Dfwitdie jHeced Andidd tethe cpivdegty ainh on of

Fi gure 3a, i.Nsd. i rde ts.web inside
t he girder; ttﬁ]l% @O%ﬁg%%ﬁtgfﬁg%%%ﬁﬂéhloﬁl%%]giﬁq’e %bé I%]hé%é r&eéce 93 is 10
pl aced ohe @tlla@red/vézyﬂer @i s vah atound smtj:hatesitcmtvsaMellememgﬁsm 9. In

bot h confi gyhal iQR%ert @9 5'1% bokh YdhtHhaengeard, dnd o QW sjglestde girder

9. The two piecés 13 are fixed together by screms or by wel di ng.
Such a fi xi %S@ﬁ?@ﬁ%e ]Wdél@t Rtk e Drdfe iy B diRdiere he

vicinity of izhen@®st ake Ifiixald wyeadidistyieichand alee B} el dipid. in ternms of
tilt and in ter n%u%th %ZI xtlr}‘lgans 1‘\{,1ecrttdrceall'{efsy 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 collar 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.



"Foradjustnent in azinmuth and for vertical adjustment it suffices to

| oosen the screw means 6 and 20 turn the collar 4 around the mast 1 or
else raise or lower the collar. To nake a tilt adjustnent, the technician
can turn the adjustnent screw 14 from b®l ow so as to cause the pin 11 to
nmove 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
t he stiffendhivemsamlngiginder structures serve not only to hold antennas

wel | “above the poiptecal sl oh ol B LG dined did Bk . StPlnidiey al so
have the advantagé=~of al lowing reflector elenents to be incl u.dled
i medi at el yepbpidagetite &fcemeddar vhdrelypngar idiajodd d8t rArBRE t heir

back |obes. sThi$ i $herd 1 HuluRt oMIeF & thielfl L£an R S8 adeet al

reflector element 18 interposed between the gjrder 5,%bandh§he(§qgenna 2.

8 Uni vePsal iti sengomsgditases by 3 erdw Ardiet st getirte. 19 nfd Y

gnbOﬂi rrentl, bteli@gp@lla&ipfeﬂi it? |02 @t’(adﬂ;fig Byn e é/&feilfﬂl-tco]S]dhﬁymb 201 Figure 1
ut has only,a single fixe | n it i.s .constituyte

hal f-cyl | hd¥hich iecﬁhi%rrlib&g?&rgofai%‘@ Hfé‘ecl%%;?g& t°oft e 571 hr ee

hal f - col | ar #ha@h whicsle amngadisstid hatldd atlanglerhd hei ght of the col lar and

whi ch cl ose onto i f - GWl] I - i r 119 { es tabs
21 which extend FI% rgl(%agtgcl#edré g?rlo%%gﬁgjlﬁ%q?hgbcsg#slt %Ce&seuﬁ%#c% s on
whi ch 1¥ari sgdigildyetsieredzom cad yihigh qasiddutfe MRS @Fh Wipkch

pivotally hiRgeduabeutraedid icadt RardVBRy R edsfRiotived dieeange shown
I n Figures g and 6, .the half-cylinder 19 carries two pairs of tabs 21 15
ext endi ng r 2§ BV A Yakdiosd \PROMEa VaTEd K P23 r om each other, the two

tabs 21 in each prire paicdg s#ilsposer 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 said
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 means 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-specified tab 21 about a vertical pin 31.



vertically one above the other, each pair of tabs 21 carrying a respective
stiffener-formng girder 9 and antenna 2. 20 The girder 9 associated with
a pair of tabs 21 has its bottomportion fixed to the lower tab in said
pair by neans of a hinge 22 which serves firstly to allow the girder to
pi vot about a vertical pin 23a and which also allows said girder 9 to

pi vot about a horizontal pin 24 25 to which said girder is hinged. The

girder 9 is al soThixeglakest he pbheiblabtef giaied twRaijluntiapdded Ng means
whi ch conprise neans an?Logoug.to hge arns 8, %g%fpinstio a 11, and the
guide and 3B} GEPAENECORFAEEER516PS: FB3&t AUEL G it 28 & 30 means
bei ng const shawedinnFigisesafe bypdarise 25 nounted at one end to pivot

about a hori zont g PLgu28 L) dably atecsled 0l 06 lufiled gyige and

adj ust ment pi ece al'sé glvotally_ inged at their opposite ends to a
| i nk pi Bce 29mBBBURAEEhdr PRENPARCEANPBE14ZS5 eRgl [Otiehiac®e WBR]d £9% sel f

pivotally nepgptedngntivBedi@beyenspacihiu@t balg1ek, aFyst xangild cal dHen 31. 9
This makes it possible to give two juxtapose antennas configurations that

|
are as diff&PBRt"G5YPhEse shown in Figures 7a and 7b. In Figure 7a, two
antennas 2a and 2h Fagored7bn &heSseamemawonasit ehnasd Hehvacéskdiesi de each

ot her are used for Qver | two.different _gzi nuth angles, . for exanple in
the sane nEFV\’B{;ﬁ(.i ?ﬁoﬁggkﬁgl%,plyﬁ’ PaRe ta\?bo SEn n?%’g hr?a\?ielsrPeoesne&inrbot ed
about 1Bei rcpplahapi menBérsotasst akéndi spopessiiblel @ copardremamer, thus
making it PesaLbLerhScUsh LRAM-ORCACSAY! EHERSrn WidRicH GUA de same
azimuth directron or two different nefworks. I'n both cases, orientation
i s adj ust edfopakvpcliafpyentnneErEKkS: tilt angle and in terms of vertical

position In both cases, orientation is adjusted, particularly
in terms of tilt angle and in terms of vertical position
15 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 possgible 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
gspecifically 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 when a mast is
used or a fixing element is placed on the other side of a
safety barrier P (cf. Figure 8b), the proposed



"15 'in the same manner as for the structure described with reference to
Figure 1. It will thus be understood that this structure |ikew se presents
t he advantage of being conmpact. |In addition, one of the advantages of a 20
configuration in which orientation is atpusted by neans of an arm sliding
in slots as shown either with reference to Figures 1 to 4 or with
reference to Figures 5to 7a, 7b lies inthe way it is possible to adjust

antenna ort¢enf agipat Wwhhhatrihy bRengdraaneasgar yft engdilinaccess to 25 the
mast from behi nd t@e Eaﬁelbas 55 tFe case.&n t he ﬁrior %%t. ientation
can be adj Ut by TAPnFRGPENBIIUEF Gt FRRE LY PER L ATRATC TS BRI i n t he
pi ece i n whspécifhedgoideunbbancase provi ded. For the configuration 30
shown in Figure g, ess: Lot hi i : AS,CLeW. . ifical:ly from
?:L%{i‘f § ﬁ%u? ngsggw%@eo&ﬁg E%t a ?ro%&%%‘tdxcg ig

beneath the antenna. Tt s d _observed that it 1S possible to-use such
a configurad?ofovnhediuabing hibte ARt aRnastgpaaf Higdngosystea. Mhesee

Figure 8a), yhi ébmpRibesa8 £908%81 bUpBodt384f FXkBa ebewBRl nakst @agyofy USi ng
a mast, or ghen a mast is used or, a flﬁLng elengnt sgglacgg on_the ot her
side of a LafFetyehar?i EPUPCEERLER| §Br ENAR) CaBRe Y §58888 1 U&owh%ﬁ%euion
havi ng t he eduhdtageadblyewabli bg conkentatednbyombgnedjsystfed easily even
under the above-,specitfied cirgc ances. Fiqur IS a.perspective view of
a protracto$x%ﬁ%135 3 h ogugafﬁgp?%glFiF npﬁggﬁ%aﬁpeﬁn 15%9%%ga§§§§§n1 The
jig cohprisesaapargldesuppust 384£orxed-operhtingswithbyhe sfuppoete3433
constituted.hd the Saf@sssYostoaBe i chik Whpebarsaubd afualinn el ! he,
constituted by nagnets, for _ exa e. The Support I'sS connected to a
di vi der arn?BB 10 VPaPpuphrfefcaths 85Mf 3F €8- 8fefat FRE iRet RNAE -support 34
and the arma®sthpiggngivigéesa parallelogramlinkage. An
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.



‘arm37 is pivoted to the arm 35 so as to define angle- neasuring dividers.
Graduations can be provided to enable a user to 15 neasure the angle
bet ween the divider arns. Wien a user seeks to adjust or neasure the angle
of tilt of a panel antenna, the jig shaul d be fitted to the nast, the
arns 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 becuﬂna&ured directly by reading the angle to mhich the dividers
ant ennas

have been ope ort for at_ |east ne,

constituti nH/n elséﬁpporﬁ er#r\{%s IAéo‘i}‘F’e ot e AT SIS ecf%g%?ﬁﬁllh‘fjc%% ons

net wor ks, th@ﬂsup@mﬁennaﬁwﬁqmrqpaidifmomeup&ﬁkuﬁan such as a nmast (1) and
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fixing rreansarit@lmga§md aiﬁ adjarstesbhiln ngilt faaachrﬂrerumdtai titchi vot from a
configurati ot h antennas .are,cl.os each ot her ﬁg
H @g)r\lgn q} e b 4 et (f‘tr eccﬁ AP )ur ation

oriented in" SHSstanti & Sane azl fu
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claim 1, characterized in that i XI ng nmeans rise means

26, 27) whi GREETINRS @)t ith Riydn ARy ety e o8 Wit @O BRL¥ehi n

pins (31), said fixing means being suitable for enabling
the antennas (2) to pivot from a configuration in which
15 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.
20
2/ A support according to claim 1, characterized in that
the fixing means comprise means (22, 25, 26, 27) which,
in addition to enabling an antenna to pivot about a pin
(31) also allow it to tilt about a horizontal pin (24) in
25 order to adjust its tilt orientation.

3/ A support according to either preceding claim,
characterized in that an eccentric pivot pin (31) is a
vertical pin.

30
4/ A support according to any preceding claim,
characterized in that it comprises a support which is
clamped onto the fixing element (1) and which carries at
least two tabs (21) extending one above the other

35 substantially perpendicularly to the axis of the mast (1)
and defining supports for an eccentric pivot axis of an

antenna.



(31) also allowit to tilt about a horizontal pin (24) in 25 order to
adjust its tilt orientation. 3/ A support according to either preceding
claim characterized in that an eccentric pivot pin (31) is a vertical
pin. 30 4/ A support according to any prieceding claim characterized in
that it conprises a support which is clanped onto the fixing element (1)
and which carries at |east tw tabs (21) extending one above the other 35
substantially perpendicularly to the axis of the mast (1) and defining

supports for eccentric pivof. axis of, an ntenna. 12 5/ suppor t
200ording ¢ /i FHEEOH ARG G FAAHE €1 O RIrEL £t f Seeas
plurality oftlsmuchugmnrts admpmbses (2PlutalbitA cslupport pairatof easlbs one
ant enna panethonstituting a relay antenna in a cellular

t el ecommuni cat’i‘'ons network, the support conprising a fixing element (1)
and nmears enabling said antenna to be fixed to said elenent (1), 10 said

neans conprigi ng duigidrd | fde MMt Gharghddidd dehel heoddxi fige shgenent
(1) and on which the antenna is hinge to pivot about a horizontal tilt
s and_Sech i 1R T R Wi ISl b KA T ST G FHeTE he

antenna abale idwppgmrt zaoniadi i, a thieciuppardmdied ngL )1 Sandaneateri zed in

that the secQ link means comprise at east .one_ar ivVo 'y hinged
at both endse,lpaf%llrlsqq ysajtd(; rﬁtee i nci;%e? eren (% soa}lcms%ﬁ%m?%%tiﬁré fixed
t her et 0,0 andasiet oweins taonhe. simeniiaslr tinkeewss iviirlposed bHixederot he
antenna and (Sal o ARy dNEndeOls P Lol 6 (hhcrl DOl 28 thar s { Blodgi ng
parallel to the tilt ~axis of the antenna, neans enabling one an r the

other of tH® RiMat fheit @ forigariald tilthagia and gevend olink

means which are adjustable by a user to tilt the antenna
about its horizontal axis, the support being

15 characterized in that the second link means comprise at
least one arm (8) pivotally hinged at both ends, firstly
to the fixing element (1) or means that are fixed
thereto, and secondly to the antenna or to means
interposed between the antenna and said arms, the pivot

20 pins (10, 11) of said arms (8) 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 relative to
the mast (1) or to the antenna.

25 7/ A support according to claim 8, characterized in that
said means include an intermediate element (13) having at

least one slot (12) in which said pin can slide.

8/ A support according to claim 7, characterized in that
30 intermediate element (13) has an adjustment screw (14)
extending parallel to said slot (12) 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 also through a complementary thread fixed

35 relative to said intermediate element.




‘the mast (1) or to the antenna. 25 7/ A support according to claim S8,
characterized in that said neans include an internedi ate el enent (13)
having at |east one slot (12) in which said pin can slide. 8/ A support
according to claim?7, characterized in ti3at 30 internediate el enment (13)
has an adj ustnent screw (14) extending parallel to said slot (12) and
co-operating wth a conplenentary thread passing through the pin that s
sui tabl e f o /mavisupports actaddinopreaa qliseice ficedldiveret o, and al so

through a c I r hread fi xed relative ta id.n medj at e

el erre%t. 13%21[}/)]lr %?%%%or d éélcgglcﬁtn)dg eo%%tae?rrﬁ?efiloaﬁ:ecleafeﬁnneé?t Lﬁa)r acietized in
that the intdeeedifdttées] arern ERenrs ©r mrece funpnatt orrery org enra or on a
support carryjlghe antenna. 5 10/ A support according to claim9,
characterized in that said piece (13) is a channel section piece received
in a picece (9) of conplementary shape which constitutes a support carried

bK t he an;eriga; Al%#%%:/qxi& HHRAd IR G dilrwtnz (B(,ir!ﬁha%@:l r_cz%rﬁ@éilr@tl%ﬂfg 10,
characterized.,in that i onprises a support c| anpe ont o e fixing
cloment (1) 5% #0R 300 S NG b SRIO B AR Yo o o

hi nged t he mdaas W) c o fdefdmpd ebferttreryt idHamxivhiofh tdmnsnitannss and t he neans
whi ch defi n%urpg%t%etﬂc\ée i%)réli %I}pft&eheadger}{}‘ .rm(s). 12/ A support according to

claim1l, cha hat neans is a collar which is extended by
at | eadtd 20 one fixed arm (7) having one end hinged to the antenna or to a

support car nyi/mng, tshh?p@itte%%o%!di | 1 Idny Qdd Idf Ao & NS i gpntal axis.

13/ A support according to claimI2, characterized in 25 that said armis
per pendi cul &MAFGERE 1260 1gf tGty Ifpgtomprises a support (4) clamped

onto the fixing element (1), said fixing element being a
mast (1) on which there are hinged the means which define

15 the 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 (4) is a collar which is extended by at least

20 one fixed arm (7) 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

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

(1).

14/ A support for at least one panel antenna which
constitutes a relay antenna in a cellular

30 telecommunications network, the support comprising a mast
(1) and means for fixing said antenna to the mast (1),
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

35 stiffener element (9) and an element (18) forming a metal
reflector for the antenna, which reflector is interposed

between the antenna and the stiffener element.



"(1). 14/ A support for at |east one panel antenna which constitutes a
relay antenna in a cellular 30 tel ecommuni cations network, the support
conprising a mast (1) and neans for fixing said antenna to the mast (1),
said fixing nmeans conprising a holding support on which the antenna is
nount ed, the support being characterized in that the hol ding support
conprises at |east one 35 stiffener elenent (9) and an el enent (18) formng
a nmetal reflector for the antenna, which reflector is interposed between
the antenna_.and.,the stiffener elenment. 14 15/ S ort according to claim
14, charact &?’?z@‘d SHRP O, A G0F gf&eonecr]laé%rfle@t C(%%Draf%t?lc%ea nJe‘? section
girder. 5 16hag tbel stof fadicustalmgpeartte t9) tisofa alpanedl tsgpet ot enna i xed
to a fixing E@g@qt such as a mast (1) by fixing nmeans which enable its
orientationto be adjusted, the tool being characterized in that it
conpris@s: 10 a rigid support (34); a device (33) suitable for enabling
sai d supportig/t a bedlixed ta@g'i@ttiri‘g HH Sl 18TRIE o PandiNtyghh VA8 $na
conpri sing two g:n%gd %Lna 5,. 37)" nounted on said support. 15 17/ A tool
accor di ng t 61&F4 16 &H‘a’-ﬁ‘%cteelﬁ"féﬂ: iHhAS & MRS xihg BeahisttRepri se
strap neansmeddp. whilchAenadll eadasy dirigritattlci mdhe chiywsiad) zgtk i n t hat
20 the fixi onprise, magnet. neans. .19/ A tool, according to any one
of clains 1gg9ge%%?n%h%%ﬁ§:ﬁﬁﬁéiﬁ?qr%q;ghaﬁthrﬁﬁWRﬁ%§q%wel-setting nmeans
(36) suiot abl e for eof frdatid myppeetdi (&idder -forning neans 25 relative to the

support. - a device (33) suitable for enabling said support
to be fixed to said fixing element (1); and
- dividers comprising two hinged arms (35, 37)

mounted on said support.

15
17/ A tool according to claim 16, characterized in that
the fixing means comprise gtrap means (33).
18/ A tool according to claim 16, characterized in that
20 the fixing means comprise magnet means.

19/ A tool according to any one of claims 16 to 18,
characterized in that it includes level-setting means
(36) suitable for offsetting the divider-forming means

25 relative to the support.



