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A stacked Yagi antenna for APT reception

J . DAS Gffi'TA*

ilfelemological Office..New Delhi

ABSTIU.CT. The paper deeer ibee design and eonst rue tfon of an antenna system with two Vagi arraYl!
ete cked to bal e high gain and direct ivity. Tho ant<cnna can be rotated both in aZimuth and elevatio n and
used. to tra.cka weather ete tollite by remote control using torq ue drive mete rs,

1. ln treduetlcn

Orbit ing weather satellites with Automatic
Picture Transmission (APT) capability transmit
earth cloud cover pictures, which are received at
ground stations as the satellite passes within radio
range of the station. Thc transmission is in the
spaee research band of 135-1 38 me, tho transmitter
having a power output of about 5 watts. The
ground antenna has to reach the sate llite and ro
ceive the VIH' f-m signal with video information
amplitude modulated on a sub-carrier, A high
gain and highly directive aerial which can be kept
constantly pointed towards tho_orbiting satellite
is essent ial. The paper describes a ateerable antenna
for APT recept ion constructed at Delhi with ava il
able components and material. High gain and
directivity is obtained by stac king two long Yagi
arrays. A remote ly controlled motor drive for
steering tho antenna both in azimuth and eleva
t ion has been provided.

2. General description

The steerable antenna unit consist. of two Yagi
arraya, a aupporting pedestal, azimuth and ele
vat ion drive sssemblies and a control panel The
antenna is installed on the flat roof of a building
(Fig. 1) and ia operated from the console (Fig. 2)
located in a room below.

2.1. Yagi arrays -Tho two Yagi arrays con
sisting of 14 elements each constitute tho antenna
assembly and are attached to a cross arm by
diagonal supporting rods. The cross alm passe'
through and is locked to the rotating axis of
the elevat ion dr ive moohan ism.

Each array is' 8 ·6 metres long. The boom is a
brass tube 30 mm in diameter with tho element"
consisting of 3·2 mm diameter rods fixed on it.•

2 ' 2 Supporting pedeJ/Q.l - The supporting pedes
tal is designed to provide good weat her protect ion
for the azimuth and elevat ion drive assemblies.
Easily removeable covers provide ready access to
tho various units .

The antenna assemb ly dosign is such that it is
dynamically balanced. Tho motors merely supply
the frictional torque.

Mechanically dr iven posit ion indicato rs arc
provided on the azimuth and elevat ion housing
for azimuth and elevation indication respectively,
Solsyn transmitters for remote indicat ion are
directly geared to the turn-table and the cross
arm.

A cable wrap is provided for tho rotation of tho
cable inside the pedestal. Two separate limit swit
ches give warning indicat ion at tho limits of tho
cable travel in either clockwise or counter clock
wise direction,

2.3. Drive assemblies - Tho azimuth and ole
vation drive assemblies consist of gear dr ive
mechanisms coupled to limit switchos and synchro
read-out devices. The antenna drive motors aro
synchros which are coupled to torque transmitters
that can be driven in either direction. The rotor
windings arc energised by 230 V, liO-"singlo phase
supply. Tho rotors of both azimuth and elevation
torque transmitters can bo rotated either manually
by handwhoels or by a bidirectional 230 V, single
phase fiO-rmotor. The synchrosdriv.. th eir related
antenna axis through a chain of reduction gears,
Tho indicator synchros are connected to the output
shafta through another gear chain.

2· 4. Control panel (Fig. 2) - The panel consists
of cont rols with corresponding indicators to shcw
the antenna positions in azimuth and elevation.
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