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ABSTltACT. The audio-modulated eedloeoude used in tho India lleteorologic&t Depart ment utiliSf'. an
electro-mechanical re1Jt.y in it! telcmetcrlug circuit . A traneiator switching circuit which replaces thLt relay without
requiring an:r modification in the radiosonde ils described in this p.'\pcr.

.lleteoTo!''9iral Office, .YeID Dell.i

(Recei"'d 29 May 1968)

respecti vely, The resistance characterist ics of
these sensors are accordin g to a specified standard
curve. A fixed resistor, the value of which does
not change with the changes in meteorological
parameters during the sounding is used as are·
fercnce to help compensate against any drift in
t he cherac tcristics of the electronic circuits both
in the balloon'borne and ground equipment . An
aneroid is used for the measurement of pressure.
It moves a peD on II commutator consist ing of
alterna te conducting and insulating segments.
When tho pen resta on any insul ati ng segment On
the commutator, the thermistor iR connected to
th e modul at or and temperature dat a are t rans
mitted. The modulation frequency changes
over the ra nge 157-1:1 eyclesjsec with changes in
resistance of the thcrmistor over the temperature
range + 10° to ·- 80aC. When thc pen rests on a
conducting :-'t>gntent on the commutato r, eith er the
reference resistor gets connected to the modulator
or as in the present radiosonde system an electro
mechanical relay is energised and hygristor get s
connected to the modulator through the realy
change over contact . R eference or humidi ty data
are thus trausmitted . The fixed resistance which
is connected through every fifteent h cont act on
the commutator produces a reference modulat ion
frequency of 194 cycles/sec called the 'high re
ference frequncy' while at every fifth contact
(except every fifteenth contact), in conjunct ion
with another fixed resistance, it produces a modu
lating frequency of 190 cycles/sec which is oalled
the 'low reference frequ ency'. The cha nge in
resistance of the hygristor due to changes in
humidity over the range II) to 100 per cent RH
varies the frequency of modulation over th e range
10 to 185 cycles!Ree. The radiosonde relay operates
at a voltage ranging between 7 '1) and 6 volt s D.C .

and draw about 20 mA current. Tho relay with
it s associated circuit components weighs about 50
goa and is illustratcd in in Fig. 2(a). Tho transistor

A transistor relay circuit for radiosonde
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r, Introduction

The audio-modnlated radiosonde nsed in the
India )letwroloJical Department for measurement
of ul'per air te mperature and humidity consist. of
a switchin~ circuit which tr ansmits the data in a
sequence. 'f he switching act ion is performed by a
miniature electro-mechanical relay operated by
6 volts D.C. The relay performance has to he
reliahle under all condit ions encountered dnring
the halloon ascent and launching. Those relavs
are imported at present and no indigenou s sub.ti
tute could he found. A t ransistor switchi ng cir
cuit utili sing indigenous transistors ling, therefore,
been designed to replace these relays. It bas the
ndvnnt nge of not only eliminat ing the mechanical
relay failures bu t also conRiderably reduci ng th e
battery drain. Moreover, t his change results in
reduction in weight and sizc of the sonde without
incren..ing the COKt _ Th ese are important factors
in a balloon horne equipment. The t ransistor relay
circuit does not require any modificat ion in th e
existing radiosonde inclnding the sensors, te lemetry
circuit and other components so that the procure·
ment, production as also the receiving and evalua
tion procedures are not affected.

2. GoD.raJ descrlpnoa

The radiosonde is released with a hydrogen
filled balloon with an ascension rate of 18-20 lon/
hr. The balloons attain heights upto 30 km ami
the instrument is subject to temperaturo changes
from +40° to - BOoC, pressure changes from 1020
to 5 mb and hnmidi ty changes from °to 100 per
cent R .Il. In ",ldition to above, all the components
used in tho ",d io,onde have to withstand the
initial shock during the launching of the balloon.
The radiosonde measures pressure, temperatur e
and humidity during the ascent and also transmits
these data. Th e princ iple of the system is illustrated
in F ig. 1. Thermistors and hygristors are used for
the measurement of temperatnre and humid ity
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