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A high level Chronometric Radiosonde
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1. Introduction

Th e India ..'lch~oml()g ie.a1 Depa rt menr partJ('I·
palt~l in the Joint Indo- US Equatoria l Balloon
Fli,!.!llt Programme in which the Atmospheric
Uiroulntione Laboratory of the U:::; Air Force
collabomted with the Tutu Institute of F unda ­
mental H C8 ' ureh, Bombay, formakinghigh altitude
ascents using I,trgfl s ize plastic bal loons at Hyder»­
" ad <Juring .lnnunry-April 1961. The 1. ~l. D.
chrouometric rudiosondc p lut hu r 1918) wno mod i­
fied for use with these bulloons . The main requiru­
ments were that it should (i) withsta nd the init ial
shock at launc hing'. (ii) operate Ior the lvn.ger
period of extended flight.. and (iii) furnish 1II0re
uccurnte datu, particularly u t. higher ultitudes. S o
limitation waH imposed on the weight of the
instrument.

2. The Instrument

The rud iosonde instrument (.Fit,'l:i. 1 and :!«.:)
conta ins twu pressu re capsules P I and l'! operating
over th e ranges I()(~l-(j a nd 150·;; mb respectively
and I" temperature element T haying a mngc of
+ lU' U t.o_80°C. D is th e pen for fixed reference
co nmct , .lcwelled lK.!aritlO"S are used for tile uxl Cl:I
to minimise friction . The tips of the }Jt'1l8 move due
to chunges ill meteorological element over the
rotating conta ct cylinder S which io 3} inches
lung and 3/8 inch in diameter. The cylinder is
polished And provides A smoot h surface 1<0 tha t
friction tu th e movement, of the pens is minimum.
.\ fin" conduct ing helix of 1/4' pitch i8 embedded
in th e insuluting cyl inde r, Specia lly designed clock­
work (Fig. 3) ensures smooth rotation of the eyl in ­
Jer whooo length hart 1}('''C1l increaseu to acwnun<r
(late larger dcHecliulls of the pengo it, therefocC',
ca ll~'K u Iwltvj( lr loading on the drive JlH'Chanil;lIt.
A flexible eoupling U i. n....'l1 for driviug th e cylin ­
der. The useful running life of clockwurk has been
inereused to :J hours at _ 80°C. Th is lIIodificntion
"1\8 nl..,e...ry a8 the large pla8tie ba lloons took
much longer t.ime to altain the ceiling and floated
at th at level for three tu four hours. 'l'emperutlll'c

records under tloat ing condition" at high altitudes
were a lso obtained. The clockwork is lubricuted
by a spec ial low temperature oil , proccased in the
departmontal Iaboratury at New Delhi. It luts 8

freezing ten.perature lower than _ 80ClC ami (;0J1­

tai ... trich loroeth ylene, Shell Tell.' oil Xu. ~o and
Vorilube uil in the proport ion of I : 1 : ;1.

Tho l'l'esmrc elements III und 1'2consist of tWf)
und four hermoticully sea led beryl ium cOfJjJCr Clll)­
sules respectively. })2 en.gages il lS pen at tile pre·
adju.wd pressnrc level of IiJO mb, The total ex­
punaiou of the aneroid I). for tho 1J l'l~lI rc range
of 1000-(; mb corresponds to 51 inches on th e
record er. It thus provides a seusitivity of ;\0 mbl
inch at hig her (1000-200 mh l and lU IIlb/inch a t.
lower pressure levels (200-(jIIIb). Tho expansion of
aneroid 1\ for the mngo IlJO-5 mb is 10' on the
chart, improving the sensitivity to 10 mb/inch.
Because of the increased resolving power ofaneroid
p! due to t hc use of fuur capsules and the expa nded
scalo, th e ut" uracy of the pressure measurement
un the record is increased to ± O·(j IUb.

The temperature element, T COJ18i 8ts of an equi­
alle'lliur spiruImade uf steel-iuvar bimet al (lligh8 ex
.}(j, O·(I!" thick, 1)'125' wide and I ' long), Th e
temperature deflection charaeteriatic per unit
change uf temperature fur thc thinner himutul
used in this instrument is greuter, hence it is more
seusitiva. 'l' he error due to t he lag in the rCKvuu8c
of the temperature element is Hbo reduced du e to
the reduction in mass and s ize of the strip, The
elements arc annealed n t " temperature of H)()C(;

for uhours and t hen seasoned by subjecting them
tu I~ cycle" "f te!llJlerature change from + 10'0
to _ GOee...\. rauge uf t~JUpcraturc from + 10°t:
lo -- 00<"('; corrc8j)()lltls to ·10'" on tho fl'cortlt.·r
dlll ..1. This prov ides a "",..iti"ity uf :J·(J"U per
inch uf rel"'rd. The Il<C UflICY of the wJlll'emlure
mCllsurement from the record is t bull illcrea"ed to
±o·we.

A ,10uh le-walll'<J 1l 1ulllu,i ulll . h ield (Fig. ~d) is
used tu Illillimillc the effect (If the direct radiation
















