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Abstract: A brief description is given of g
radio-theodollte installed at Heard Island

for use in upper wind observations. The
accuracy and reliability of the equipment are
dlscussed and it is concluded that its install-
ation has permitted a considerable advancement
in upper wind studies at Heard Island,

1. INTRODUCTION

' The meteorological observatory of the Australian
National Antarctlc Research Expedition (A,N.A.R.E.) at
Heard Island (53°S, 73,5°E), staffed and equipped by the
Commonwealth Meteorological Bureau, was established in
February 1948, Initially upper wind direction and speed
were determined with pilot balloon and theodolite (pibal).
In July 1953 a radio-theodolite manufactured by the Metox
Corporation, Paris, was put into operation with a view to
overcoming some of the limitations of the pibal method,

- Weather conditions at Heard Island make the-
landing of heavy equipment difficult snd the portability
of the radio-theodolite was a factor in its selection
before othér forms of radio wind finding equipment., The
total weight of the complete unit packed in seven cases
was 1760 1lb, The power consumption of the unit is 400
watt from a 230 volt, 50 cps. input, ‘

2« DESCRIPTION (F EQUIPMENT

The airborne equipment used at Heard Island
consists of a 700 gm. hydrogen filled balloon carrying a
radio-sonde (operating on 72 Mc/s) and a 400 Mc/s trans-
mitter for tracking.

- The antenna array of the radio-theodolite con-
slsts of 32 half wave elements spaced 1/4 wave length

apart and arranged in four bays. The sensitivity pattern
of the antenna array has a main lobe of 30° half angle. .
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The axis of this main lobe 15 made to tilt a few degrees

alternately up, left, down theh right by means of a motor
driven switch which 1ntroduces relative phase differences
between the outputs from the four bays of the antenna.

'The final antenna output is fed via an H,F,
amplifier, mixer (with 19 Mc/s output), i1.f. amplifiers,
detector, and voltage amplifier to the vertical deflecting
plates of a cathode ray osclllograph, The final 1.fe
amplifier stage 1s operative only for short periods
corresponding with each of the four directions of the axis
of the main lobe of the antenna, This is achieved with a
motor driven sw1tch the C.,R.0, sweep 1is also mechanically
controlled, : : :

: The C.R.0., dlsplay then consists of four pulses
the helghts of which are measures of the intenslity of the
400 Mc/s signal received with the axis of the main lobe
of the antenna alternately in its four different
directions, The antenna afray is moved (by a manually
controlled drive) in azimuth and in elevaticn ti1ll these
four pulses are of equal height, The plane of the .
antenna 1s then perpendicular to the direction to the air-
borne transmitter the azimuth and elevation of which are
read on dial indicators coupled with the antenna ‘drive,

o A general view of the radio-theodolite is given
in fige 1. - A

. The performance of the. radio-theodollte is
affected by reflections from objects in the vicinity and
from the ground.,  In spite of this it was necessary to
place the equipment near the A.N.A.R.Es statlion because of
the need of power supply and the need to be near the radio-
sonde recordere .

" The siteuchosen,is very,good considering.the'un-
favourable nature of the terrain, It is on a rock plat= "~
form which rises slowly from the station area to the slopes
of Corinth Head, The area is surrounded by mountains
from a few hundred to 9,000 feet in height, - A panorama
as seen from the radio-thecdolite is presented 1n fig. 3
of the preceding article in this magazine by Shaws

Heard Island is frequently subjected to strong:
winds and heavy snow, The building housing the radio-
theodollite had to withstand these conditions and yet be
quick to erect, :A prefabricsted octagonal building with
timber frame. wads used, experience gained by the Norwegian~
British-Swedish Antarctic Expedition at Maudheim and the
United States Weather Bureau being used in its design,
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FIG. 1. — GENERAL VIEW OF THE RADIO-THEODOLITE.







