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t. Introduction

The Ind ia )I eteorological Department uses
two types of radi osond es for upper air sound­
iug. One of these is known as the Fvtypc and
th e other a. e-type rndioscnde as the drivinp
mechani sm is eit her a fan or a clock. As
mechanical systems have their limitations,
it was dec ided to develop a radiosond e in
which mechan ical parts are eliminated as far
38 possible. Those nrc t he major CRuses of
their failure under extreme conditions and
al so introduce unknown errors du e to thermal
st resses set up in t he frame structure. Th ese
conside ruf.ions favo ured Ii complete ly elcctri­
cal record ing and te lemeterin g sys tem.

2. Principle of the Electronic Radiosonde

It W lLS considered that a va riable audio
freq uency type 011"4 ' 1"(,(1 the best opport unities
to explore awl that. an inductive probe
operated by an aneroid capsule for measure­
ment ofpressure.e head or rod type thermistor
for measurement of temperature and another
indu ct ive probe operated hy st retched Gold
beater 's skin for measuring humidity would
offer a suita hle system to experiment UI'0Il.

Th e aneroid c h811~e8 th e inductance of a low
Frequen cy coil (a.... iK done in th e Br it ish
rad iosonde) which consequent ly changes the
frequency uf an audio oscillat or. This frequ en­
cy f1 along with other two frequencies f2
and fa from a thermistor and a humidity
oscillator, is mixed anr] th e complex wnveforrn
is Illude to freq uency-mod ulate theiOO mc
rawin transmitt er . For th e thermistor oscilla­
tor, HC ci rcui t has been empl oyed with
suit able modification to cover th e desired
frequen cy rau ge. For the humidity oscillator
a similnr indu ctive probe varies the frequency

fa of an osci llato r. Tho block diagra m of the
balloon-borne part of the equipment is shown
in } 'jg. I .

The pressure operated inducti ve probe
osoiIIator has been assigned 9 to II ke hand
and a total change of 1500 cycles for a pre­
ssure range of HKl() mb so that each mill ihar
corres...ponds approximately une cycle. Th e
thermistor temperature oscillator operates
over the frequency range of 5 to 7 kC/H with
2 kc separa tion from the pros/HIre osc illator.
Here also the to ta l change in frequency is
about 1500eycl cs fur covering t he temperature
runge of +50°C to -80°C, a tota l of I~O°C,

so that each cycle means n change of o· JOCt
th i ~ being the desired acellracy. TIle humidity
oscillutor operates eve r the ran ge :Jto :~ . nkc
with total change of abo ut. ~O() cycles for :!O
to no pt'r cent. relative humidity with a
separation of J •5 kc/s from the temperature
oacillntor.

The outputs from t hese three oscillators
arc sim ultaneously added in a resistive net­
work and th e complex waveform is fefl into II.

I me oscillator. Th is oscillator frequency
modulates the st andurd ,100 me ra win trans­
mi tter with tl m aximum deviation of
± 75 kc.

Th e receiver consists of convent ional rawin
receiver with suitable modifications in the
circuit a fter the discriminator stage to
toke int o account t he wide a udio frequency
ran ge IIf 3 to II ke/s.

3. BallooD-home equipment

The aneroid element consists of G·a
em d iameter Ni-Span C alloy capsule sui t ably
heat-treated to elimina te temperature errors.
















