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Fgure 1: Corporate feed diagram
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Figumm 2. Serlestype feods.
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upproach elininases internal cabling
lltm-m s the power is divided down, each di-
pole is lew effective than the preceding ooe

To improve the E-Plane (vertical) pasicro m a
series-fod amsenna, clemneny s be added to pro-
tuce gam equivalent b that of a corpaniie-fod de-
sign. Adding elements incresses the overal| length,
which magmfies wind, vibeation and e loading
efficts. Mechanical stability s didBioult 1o maim-
twin, and » sbertened Be v common. Longer wr-
nys suffer inowased up defloction, which trmmlanes
i e fregquent “patiern deflection” peobiens.

The phvysios of coupling relsnonships makes hald-
g enexfed amennes with meee than 15MHz of
handhwidth difficult. Thin translaten inlo mcee feexd
linex, smtennas and wite Jeaes than we might Mo

Pattorn scamning
“Puttern scanning” » another problem for ser-
vices with 45MHz transenit-20-coccive splits in the
BOOMHz and Y00Mitz hande. Most seres-fed an-
tennas are designed for mbnimmem “retm low™
(VEWR) at the tranwmit freguency. However, this
s e phusse relanondaps 4t the receive frequency
me oot night. As o resalt. ogwnemg below the cenler
feguency couses putiorn down-hlt, while operating
shove (he center froquency cases sy, All of this
leds W some inkeresting sebalance soues between
the anterma performance on sphbiok v downlioh.
Uiners have fouad at least one novel approach 1o
reduce the effect of pasern scanming by feoding 4
splitter located in the comer of the msenng and
them seniey- feeding the elements shove and below
the splitier, s sbown i Figure 2C. This allows the
two talves of the anienma to act apzimsd coch other
o redoce scamning, but this may make the
beamwidth of the anfonns vary scnom the band.
Truly vertical antenny mounting, mwechanical
stahility (Le. tip deflection) and tower dellection
become craical whes scanning is combined with
nazrow heumwidtin

Puttern deflection
Popelar high-gam, senies-fod umennos have
marrow beamwidth (rypically =3.5% at rero

downsilt). The combined effects of wind, ke, tip
deflection. ower sway s mossting eeroes can lifl
the pamtern off the grosmd. cansieg call drops dur-
g Iagh wind. Pattenn scanning just makes i worse

Giain antenmas reduce the beamwidth of an an-
tenna, and the main power lube cam becone quise
reall, For cvanple, one well-known 948 guin
atenia has 2 =300 beamwndth of ¥, mcaning
that the main beam power will be cotcetitated
= 35" above und below the honzon, avmming the
standard O downtilt vervon. If the tip of the an-
tenna i defleciod Broen a true vertical posiraon by
1.5°, the signal will drop s two directions (the &
muhﬂdn?m&mwy\l

The combined effocts of high winds, xo kading.
wwer vy ond moonting omor all contribute U this
problem. The peobilem & cospounded when e scan-
ning offect of older mmtormu dosigns s inchudal

The new antenns design mesimizes this prob-
lem. The amensa tp defloctson is onky 05" o »
whopping 225mph wind. amd the beamwidih is
Increased 1o 107 The mussive imterual mast extru-
slon, short lemgth (95 feet toeal fuoe S4B gun) sad
the (1.22-inch-thick fiberglass radome serve Lo
make the antenna strong and ngid.

Figure 3. Mast perspective view.

Corparate foed system

Figure 3 ilstrates the new mothod of imple-
monting corponde feed in the antenna. The center
st of 1he setenna ks five procosely extruded sed
machined tubes extending e full length, Whes »
hrex conmer conductor of the proper diameer s
conorod i these tubes, they bocome perfoct air
dielectnic coaxial fines

The clever use of Jow-Joss air diglectng trams-
mission lines masches the phasing charscteristss
of the broadband dipole clements, so there is an
mherent mochamcal mutch betwoen the comgo-
nents. This makes the trassmission line length
oqual to the Epole foed points. If ordinary co-
axial cables were wed, the propagation mtes
would be different. ad mechanically maiching

the lengths would be neardy impossihle.

Duwntile

Even the munner in which the seténna schicves
downtilt i different, The desgner placed o peode-
tenmined length of dictectric arcand the feod trans.
mission line 10 the dipole, 2 shown in Fgeee 3
This changes the peopagation of the tranumisson
lime, and therefore e phasing, between the di-
poles. The length, not the position, of the dielectric
et tesermenes te umount of dewnizit. Existing
amiensn devigos are for 3° and 5% Oher angles
should be eavy 10 produce

The camuded mast sbo provides most of the
mechanical and stability. extending the
full length of the antenna. This huge cross-section
s a0 excellest jow resistance ground for the astonma,

Lighming-induced fuilures should be rae

Bandwidth improvements

The bandwidth of an antenna i prmanly de
termined by frequency scmitive compling Com-
posents and the dizmeter-40-frequeacy ratio of the
dapoles. True coaxial mountiog allows the dipoles
In the new antenns 1 be mamy times lager than
mosl carly antenma dowgns, costributing 10 the
rocoed handwidth. The we of airline coopling
virtually elisunstes froquency sensitivity.

Reactive “T" power dividen roquired n the
pew autenss are constructed as showa in Palo |,
note A, at the left, The power divaders are of a
broadtund stripliee design with fow Joss. The

power divider is plated to elimisate corro.
umnnd:mmﬁhn':m

The dipoben shown in Pheto | are arc-welded
at sl points for maximum mechasdcal strength
und 1o elimanae amy imerodhulation due o cor
roded o broken jousty, loose screws o any of the
other contmon imtermodulation sources, Therr are
mo metal screws cunbecting any comdocting clr
clit in the antenma.

Power handiing

The antenns is copabic of haadiing 1,000W
contiseous inpat, allowing wwe wuth hrge SMR
andd paging combisers.

Mechamical comlderations

Based op price antenns construction and m-
proved testing methods wsing sstessa network
analyzers, many sysieml Operaioes i pssign am
urtitrary anienna life of 15-24 months.

Mowit series-fod smtennas derive their streagthy
and wind/vibentive resistance fiom (he endome
The isternal parts take u beatimg s the madome
flexes amd vibrates in the wind, The small wter-
nal joints fael from work-handesang of the mate-
riady, there is disimilar metal cormosion, ssd
Jumipers are blows by hagh lightsing curnents

Applications
The new amtewim 5 suited for raral cellubar

and SMR applications. Matching wplink snd
Somnbink patterns that assare hand beld coverage
und Gl will be cossistent, with fewer dropped
culls and reoeders. The wide vertical heamuwadth
of the antenna will prevent parsem lifting and call
drops darmg wind sorm. The pattern will stsy
on the ground with the mobiles,

Pagang aperators will be able (v combine op-
erations a1 902MHz, Y29MH2-93IMH2 and
SS0MHz. Additional dual-antesma models are
forthcoming in various combinations 10 redoce
site rental costy

Sive opermors will find the S06MIHz-960MH:
bandwidth of the sndenns weful on suster e

Photo 1. Cutaway view of the antenna.
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