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ABSTRACT. 

Part of the programme in geophysics carried out 

at the Watheroo Magnetic Observatory is routine sounding of 

the ionosphere. This record describes briefly the ionosonde 

and the sounding program~e and reduction of data from the 

recording s • 
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INTRODUCTION. 

The Watheroo Magnetic Observatory, established by 
the Carnegie Institute of Washington -(C.l.W.) in 1919, was 
initially engaged in geomagnetic and atmospheric - electrical . 
investigations; but an automatic ionosonde was insfalled in 1938 
(Berkner & Wells, 1948). . This recorder was operated continuously 
by the C.I.W. and, after transfer of the observatory in 1947 to 
the Commonwealth of Australia, by the Bureau of Mineral Resources, 
Geology & Geophysics, Department of National Development. In 1952 
an Australian ionosonde of more advanced design was installed and 
has served as ·the regular recorder since then. 

Difficulty in procuring suitable replaaement parts 
for the C.I.W. recorder has restricted its usefulness as a 
standby instrument, and in recent years loss of record has been 
unavoidable. 

This record gives a brief description of the Australian 
ionosonde and the programme of observations and reductions carried 
out at Watheroo. Examples of the records produced are included 
in the "Atlas of Ionograms" (1957). 

I!ill...IONOSONDE. 

The ionosonde is the type 1/J28, of which a complete 
description has been given by Higgs (1950). It consists of a 
pulsed transmitter, receiver, photographic recorder and their 
associated power supplies. 

The transmitter produces pulses varying logarithmically 
through the frequency range 1.0 to 10.0 Mc/s. The frequency range 
is divided into four bands covering 1.0 - 2.1, 2.1 - 4.4, 4.4 - 8.4. 
and 8.4 - 16·.0 Mc/s respectively. The tuning of the bands is 
accomplished by cam operated variable condensers in the tank 
circuits of each band, and band switching is made by means of 
mercury switches. The pulse repetition frequency is that of the 
local mains frequency (about 60 cis), pulse length is about 80 
microseconds and the power is nominally 150 watts. SWeep time is 
about one minute fifty seconds. 

The receiver is of conventional superheterodyne design 
with four Separate radiofrequency stages, corresponding to the 
four transmitter bands, and a common intermediate frequency stage. 
The receiver is tuned to the transmitter frequency by cam operated 
RF tuning condensors with band-switching made as in the transmitter. 

The recorder comprises a cathode ray oscillograph and 
a 35 m.m. movie camera and has provision for visual observation 
of the oscillograph pattern. In normal recording the receiver 
output is made to defocus the (horizontal) time base of the 
oscillograph. Frequency marks are produced on the record by 
removing the pattern for a brief interval at selected frequencies, 
and height marks appear on the time base as narrow gaps at intervals 
corresponding to 50 Ian of virtual height. The camera is driven 
by a self-starting synchronous motor and the film moves vertically 
past the oscillograph face. 

The receiver and transmitter aerials·are of the delta 
type ·, of 1100 ohms impedance, linked by open-wire transmission lines 
to the ionosonde and are oriented in SW - NE and SE - NW directions 
respectively~ 
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RECORP~ PROGRAMME. 

The programme of soundings is that carried out at all 
Australian ionospheric stations; namely, runs arranged so that 
3 Mc/s sweeps at the hour and every succeeding ten minutes. A 
low-gain run immediately precedes, and an expanded-height run 
immediately follows, the hourly run. 

The starting of the ionosonde at the correct times is 
made by means of a master-clock controlled programme machine. This 
unit is kept correct within one-tenth of a minute. 

REDUCTION OF IONOGRA.MS AND PQBLICATION,OF DATA. 

The daily records are enlarged in a microfilm reader, 
the normal hourly run being projected onto a frequency-virtual 
height grid for ease in scaling. The parameters measured, which 
are those recommended by the Special Committee on World-Wide 
Ionospheric Soundings (1956, 1957)" are' recorded on daily work 
sheets. These are forwarded to the Ionospheric Prediction 
Service (I.P.S.) Sydney where they are processed into final form 
for publication and distribution. 

On Regular World Days and during Speci~l World Ihtervals, 
f-plots ar~ ' prepared from all normal runs, and these will be 
published by the I.P.S. when completed. 

CONCLUSION. 

By present-day standards, the ionosonde is obsolete, and 
as it was: constructed ~bout 1944, is becoming difficult to maintain 
at optimum performance. Its operation at the frequencies of band 
four is very poor, . and as a result, much information from the day
time F region is not being recorded. Another cause of missing 
data is the low power radiated near each band change. Interference 
by radio stations in the evening hours causes a loss of recording 
because of the overall low power of the transmitter. 

~ogether with the programmes in geomagnetism, seismology 
and earth currents undertaken at the obserVatory, the routine 
ionospheric work imposes a heavy load on the average staff of four 
observers. As a consequence no work of a research nature has been 
or can be carried out at Watheroo. 

Berkner, 
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