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ABSTRA(]I'. The paper describes 4 combined sonde for th e slmu lte neoue measurement of tho l'trtical distribu
t ion of elect rica l conductivity and potentia l gradient in the upper atmosphere durinr II balloon flight . The data ob,
tai ned helps in eva luat ing the third parameter, s.e., air ea rth cond uction current at al levels, Thus ...11 tho three main

.parameters ?(thoat moephericeleotrieitycan be meeaured wit ha.ingloaonde. A typieal ecundlag taken wit h th e above
1D8trumen t II also presented.

,

I . Introduction

Thc three main parameters of importnnce ill
atmospheric electricity measurements are the
electric ficld F, the specific conductivity A
and the conduction current density i given by
i = VIR where, R is the columnar resistance and V
the potential of the atmospheric laycr. The rela
t ionship betwcen thc three parameters is expressed
by the fundamental fortnula- ->

F = "A
Variations in F in fine weather arc maiuly caused

by variations in A, since the conduction current ..
;,. generally constant. Simultaneous measurement.
of F and Awould therefore give a complete picture
of the electrical etate of the atmosphere and of
great value on any programme of atmos pheric
electricity observations.

Balloon borne sondes to measure independent ly
the electrical field and electrical conductivity in
the free atmosphere have been developed in many
countries. A sonde whioh could measure both these
parameters simultaneously would he of great
value in nil atmospheric electricity stndies. Hata
keyama et al. (1958) describes such a sonde
used during th e IGY in J apan. The present note
describes such a combined sonde and snmmarizes
the results of soundings made at Poona, during
1971. .

2. Description

8incc th e first balloon borne sondes for the
measnremcnt of the electrical and conductivity
of air in the free atmosphere were developed in
India (Venkiteshwaran . 1 al. 1952, 1953), fairly
regular soundings for the measurement of the
electrical potential grad ient and positive electrical

conductivity of th e upper atmosphere, have been
made at Poona during the last two decades.
Simultan eous soundings using both types of sondes
suspended from the same balloon were made on a
fcw occasions (Mani and Ruddar 1905) and mea.
surements of the conduotion current made up to
height' of 16 km. The individual sondes required
separate ground equipment once th ey wcre released
and one could not be sure that th e two sondes were
measuring values in the same parcel of air. With
heavy pay loads the balloon could not reach great
height«, and the data obtained were limited to
about 18 km, Other technical difficulties arose froin
the recept ion of two close frequencies resulting in
loss of useful data from either one or both the
sondes. An integrated sonde to measure both the
potential gradient and conductivity simulta neously
".nd telemeter t~ese to the ground station using a
single telemetenng system had obvious advant
ages.

The integrated sonde (Fig. 1) consists of two
valve electrometers (inverted triode), one for
potential gradient measurement and the other for
~nduotivitr, the two electrometers being switched
?' alternatively by a sequencing switch, in th e
mput of th e modulator of the telemetering system
(Fig. 2).

The sequencing switch consists of a miniatnre
motor whioh gears down two commutators on a
printed board. One of the commutators makes
one revolution in GO seconds. The eight
contacts of the commuta tors are alternately con
nected to the output of the potentia l gradient and
conduct ivity electrometer valves. 'Phe moving
contact on the commutator connects these to the
modulator. Thus in 30 seconds four signals each of
potential gradient and condnctivity are switched
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