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ABSTR.\Cf. TM p:\per dcscrt bc a n\lli n,.;onl l", recei ver tha.t can handle frequency modulated algnala in the
403 rncjs hand. H works on supcrbctcrodync principle lind it '! output contain ing meteorologi cal intelligence is in
the form of pulses of con-runt height ami width which arc suitable for being fed to a frequency meter type recorder.

t. Introduction

The 403 mc/s rad iosonde flight cquipm mt now
in use or projected for future usc in t1F~ I ndia
'Meteorolo~ical Department consists of a balloon
borne 403 mc/s transmitter who,", frequency is
modulated at some audio frequency. In some
models, th is audio modulation is made "off" when
one of the contact arm:" represent ing a metooro
logical element makes contact with the rotating
helix in tho meteorograph. In other models using
a hnmswitch, the modulation frequency is changed
as the contact arm swC".c.p:-l over differen t baroswitch
contacts representing different meteorological
elements. The need was felt for sometime to
develop a receiver that can receive this 403 mc/.
signal, extract the intelligence from it and I' ro""sa
it in a way suitable for being fed to n frequency
mete r tyP(~ record er OT, as in the former case ,
simply on-off type recorder. The present paper
describe s such a. receiver that has been designed .
built and successfully tested under field conditions
at the Instrument La bora tory of t he ) foteorolo
gical Office, New Delh i.

2. Objectives

'10 meet the system objective for radiosonde
servi ce, the receiver must satis fy the following
general requircrmnts c--

(tT) 'I'he receiver should be designed to perm it
reception in t he frequency range between
398 to 408 mc/s,

(b) The receiver should respond to a ca rrier
freq uency which is frequ ency modulated
with audio -frequency . This modulat ion
frequency may vary be tween 10 to 200 cIs
or may bo of on-off type. The frequency
deviation is about 300 kc,

(c) Thc J.F. should have a bandwidth of at
least l'5 mC/H,

(d) The output from meteorological data arnpli 
fior should bo in the form of pulses of
30 volts peak to pea k and 1000 to 2500 /'
widt h,

Ie) The minimum doteccablo carrier level
should be of the order of 80 dbm, and

(j) It. operation and main tenance should be
ea.I;jY even under field conditions, where no
great techn ical skill or costly testing
equipment is available.

The following is a descript ion as to how these
performance objectives have been achieved in
practi ce.

3. Principle or operation

The sensiuvity requirements dicta ted the choice
of the superheterodyne operating principle for th e
receiver and is illustrated ill Fig. I. The signal from
the aerial is amplified in tho R.F. amplifier. The
mixer output is 30 mc/s I.F. which is amplified,
linnted and discriminated to give the audio output
t ha t carries all the meteorological inte lligence. The
meteorological data amplifier contains audio
amplifiers and shapers to give an ou tput waveform
whoso height and width oro com taut irrespec tive
of the input frequency. Par t of the s un io amplifier
is fed to the speaker to give an aural indication of
t he modulation. Pa rt of J.F. is taken out, rectified
and fed to the magic eyo indica to r.

4. Circuit description

For convenience of discussion, t he circuit of t he
receiver is considered as consist ing of the following
major parts - carrier stage, LF. circuits, meteoro
logical data amplifier, indicators and power supply.

.t. 1. Carrier stage (FIg. 2)

It cons ists of a groundod grid input amplifier, a
wide band modified semibutterfly local oscillator
and a balanced triode mixer. The grounded grid
configuration has wide band-width, high stability
and low noise. Input is matche1 to 50 Q antenna
cable. All inductances are made up of thin st rip.
of silver coated copper. The bandwidth of this
amplifier is about 15 mC/B and gain 8 db .

The local OSCillator is of the modified semibuttor
fly t,ype (Sen Roy and Prakash 1966) nnd has "








