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Aircraft measurement of electrical parameters inside
monsoon clouds

A. M. SELVA) !, A. S. R,uIACHANDHA MURTY, R. VIJAYAKUMAR
and Bu. V. RMIANA 1fURTY

b ldi" /l l /lslitute oj Tropical MeteoroloJY, POO1la

(RcceifJlltl 10 December 1975)

ABSTRACI'. Instrum ents werofabricated for measurement from airerBet.of (i) vertical component uf potential
gradient . (II) cloud droplet charge end (iii) static d ischar ge current . The instru ments were Oight teeted on sev en days in
maritime and continental clouds during the 1974 summer monsoo n. The paper describes the Instrument s er.d the
preliminary results.

•

1. Introduction

The electrical state of a cloud and it. precip'ta­
t ion characterist ics are closely associated (Siva­
ramakrishnan 1960). Tho behaviour uf the at­
mospheric electrical quant ities is governed by the
precipitation physical processes (Reiter 1972).
Thc electrical characterist ics of a cloud vary verti­
cally and also with the stage of ita development
(Takahashi 1973). A knowledge of the variation ,
in all aspects, of the electrical charncter istics of
monsoon clouds is, therefore, considered to be use­
ful while planning weather modifi cat ion experi­
ments during the monsoon.

Measurements of potentia l grll<1:ent and con­
ductivity have been reported for the frce atmos­
phere over Poona (Venkites!lwaran and Mani 1962),
using rad iosonde techniques. For studies of the
variation of the electrical state of clouds, the use
of aircraft is essential. Aircraft-based measure­
ments have been made in warm clouds in other
countries (Gunn 1952, Fitzgerald and Byers 1959,
Vonnegut and lIIoore 1961 a, Imyanitov and
Chnbarina 1965). Such measurements have not
been made in India. A programme of measure­
ment of the electrical state of warm clouds in
selected regions has, therefore, becn undertaken by
the authors . The equipment developed, the
methods used for measurement and n summarv
of the preliminary results obtained in maritim'e
and continental clouds are presented in this paper .

2. EquIpment and methods

(i ) Potential gradient
The potential gradient (electric field), in a

direction pcrpendicular to the flight path of th e

aircraft, was measured using two radioactivn
probes. 500 microourie P O·210 source supplied
hy )I fs Radio' Chemicals, U.K. w.... used as the
sensor for each probe. The mounting of the pro­
bes (Fig. I), the electrostatic coupler (Fig. 2) and
the electronic circuit (Fig. 3) arc similar to those
used by Vonncgnt el aI. (196\ b).

Mounting- The circular disc type 'auto pilot
source'with a wiremesh in front wasmounted at the
cnd of a hollowL shaped stainless steel mast 55 em
long and 1.8em in diameter using a teflon buslUng
as shown in Fig. I. The teflon bushing was shaped
such that a continuous water filmwillnot form over

• it in flight through clouds. Connection to the
electrostatic coupler was takcn from the rear of the
auto pilot source through the centre of thc hollow
stainless steel mast by means of teflon bushings
placed at intervals along its length. The lower
end of the mast was fitted to a tefl on insulated
connector fixed to the body of the aircraft, The
stainless steel mast arrangement was fixed thro ugh
thc centre of a tripod stand fitted to the body of
the aircraft for additional support. The two maats
are fitted symmetr ieally one ahovo and one below
thc point of intersection of the wing to wing and
nose to tail axes of the aircraft, with the sensors
facing the tail of the aireraft. Teflon insulated
cables were used for taking the signal from the
two probes to the electrostatic coupler.

Electrostatic coupler - The rotor is an asym­
metr ical vane mounted to the shaft of a 1500 rpm
synehroncu, motor. Two insultated aluminium
plates are fixed just behind the rotor parallel to it
and aro connected to one probe each. Tbe dista nce
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