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An improved radiosonde for the measurement of electric potential
gradient in the atmosphere

G. P. SRIVASTAVA, C. R. SREEDHARA~ and B. B. II UDDAR

JldeoroiogiCt./1 O.iJic-, Poona

(Rcceit'ell 7 October 196/i)

AB..';T RACT Th e elect rical potential gredk-ut !lu lUll' developed by venkitesh ....ar&fl,llllft hi;! co-workers and
used du ring ttH" I.G. Y. for tf"gul flr Milund ing.< I'Lt l je lh i a nd Poena though MRt ilifaetor:y for low alt it ude meeauremcnte
Wfl.'!not qui'l' '''Ilit llhlf' for high altitudes where th e electric field iRnorm lilly of the order of It. few volr per metre or
[esa, A" It n-sult of II :it'rit'" of cxpcrlmcute t H impro ve its pcrfcnuanoe, t he im proved sonde now h~ " m uch fast er
T'ellVOn!«' t illlt' with U very sta ble a nd cons iste nt reference eero. P rnvi aion hall been made to make the t ranemi tt
e r an d tho blltt eri(,:i milch IMli temperature depl-'nrlant t hro ughout tln- Illl1lud inKand t o monitor th e re ference zere
during the Hight . The sonde thua htl'! all accurst)' of ± I vult per metre and ha 'l been cont inuously used d uring tbe
IQSY successfull y .

1. Int roduction

The elect rica l potential ~.,.adient sonde developed
by Venkiteshwurnn and hi, co-workers (1953) nnd
used during the IG Y an d part of the IQSY for
rt'gu lar atmospheric MOllIalings at Poena and Delhi,
consiste d of t ho conventional IU,,23 valve electro
met er nud audio-modulated 72 me transmitter,
housed in a cardboard box which was later replncul
bv a st vrofoam case, Polonium :HO collectors wero
u;eo fo~ t he two prohcs. Th t sonde t hough sat.isfac
tory for Iow-altitudo, high-field measurements was
not qui te suitabl e for use at high altitudes where
the electric field is normally of the orde r of" few
volt. per metre or I.... The various laboratory
expe riments ca rried out to study al141 improve itx
performance, tho mod ifications made and the results
of t win soundings arc descr ibed in the present
communicnt ion.
2. De51gn considera tions

li~nr satisfac to ry performa nce, the Ronde must m
addition to reliabi lity, sensitivity, simplicit y of
design and convenionce of operation , have the
following features -

(I) An ae<:uracr of measurement of t he order of
± 0·5 volta/met re. ( ~) Quick re"p0lL';e, with a 1'<'" .
ponse time less than 0·3 second, (3) Constancyof
calibration, (4) Absence of drift in transmitter fra 
quellcr, (5) F ree dom from fluctuat ions due to stray
H.F. pick up, and (6) Very high loakage r•• ist nnce
of t he insulat or (> IOU ohms),

It is also necessa rv to mon it or a reference zero
to check the performance of the sonde du ring flight.

Descriptions of t he ea rlier model are available
ill published paJ"rs (Venkiteshwarun 1958). The
electrometer, radio t.rausmitter and batteries were
housed in three separat e compart meuts, with the
plate electrode of t he elect romete r connected to
t he probe t hrough a 'perspex' insulator. The sonde
was, however , not qui te free from. fl uctuations in its
zero and calibration val ues.

The main source of trouble was traced to the
foam plast.ic container . While foam plast.ic is an
ideal t herma l insulator for radiosondes and is,
universally used, it is quite unsuitable for lise in
atmospheric electricit y measuremeuts. E ven with
very ca reful and controlled movements in assemb
lin.g t he hox and sonde , it picks up static chargt s
at t ime"" of great magn itude and retains it for COJ1

sidora hle periods of time , vit iating t he: true valu es
of potent ial gradient given by t he prob es. The
" t hermocole" box in t he improved aonde was,
therefore, replaced br a plain but strong corru 
gated paper case.

Tho second source of trouble wa s the dependence
of the zero on the aerial configurat ion a nd the
positioning of various elements and t heir proxi 
mity to each other, the zero varying even wit h t he
degree of stretching of t he aerial. This was ca used
primarily hy R.F. pick up hy the electrometer an d
its leads. The It.F; "nergr pick« up hy t he probe
in t he grid circ uit and gr id-cathode section acting
us a detector, supplies variab le d .c, voltage depen 
ding on the R.F. pick up, which in tnrn depended
on the t ransmitter and ae rial configuration, to
tho modulator, giving a ll. erratic 'zero' yoltage
frequency. A 100 pf by-pass capacitor connected
between grid a nd cathode was found to eliminat e
t he trouble comp letely. The reference 'ze ro ' and
cnlibration values were now very steady. The
circuit d iagram of the new sonde is given in Fig, 1.
3, Laboratory experiments

A ser ies of experiments were carried out to
det ermine the effect of bat tery voltage drain and of
temperature on the electrometer, transmitter and
battery.

3 _1. Baltery vol/,,!!'
Th. II. T. power supply to the transmitter is

provided by a n Eveready type X831 dry ba tto ry
112-108 V. 3 Volt L.T. supply is fru m two E veready
type 950 dry batteries. It had been observe d that








