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It is well known t hat there arc very strong
upward anti downward currents in a t hunder ­
storm. The observat ions are ba sed mostlyon
the occurrence of hai l and th e exper jenees of
pilots who have occ3sionally ventured into
th em . W hile a few downward and upward
mot ions of sound ing balloons hav e been
observed. and reported , it has. not. heen possi­
hie to sta te definitel y whet her the observed
downward mot ion of t he balloon observed
from t he record is d ue to the vertical currents
or d ue to t he accu mulation of snow or du e to
t he heavy rain experi enced by t he ba lloon. In
th e present paper it has heen shown, how t he
Ie-typc rad iosond e of t he Indi a Meteorologi­
ca l Depar tm ent di fTufS from other and it is
pos~ih le to definitely locate and measure the
vertical currents ,

The F -type rmlin-meteoropra ph like the
Vaisal l\ or th e Bri tish )leteorogrnph,
employs n fan which rotates during th e
neoent of t ile ha llDon , hu t the design and
mou nt ing of the fan of t his instrument is very
d ifferent from t hose in ot hers . Th e fall in t he
F -type moteorogruph is made from a single
sheet of paper and is mounted in the instru­
ment so as to rotate a bout a vert ical axi s
when t he halloou rises in t he a tmosphere
(F ig. 1). III th e Vaisala ann Brit ish inst ru­
men ts, the fans a rc made of 3 or 4. cone CIl Pl'\

moun ted about- a horizontal axis and the cnps
rotate both du e to vertical ascen t of th e
balloon and due to horizontal winds.

Th e chief featu re of the fan ill the F -t j-pc
rallio-m('tf'om~rnl'h is dint it. rotates only

when it moves relati ve to the air along t he
axi s of rotation in the upward di recti on and
th e hor izontal winds at any level have very
little effect . ) [orcover, during the ascent , the
balloon moves horizontally with d ie speed of
the wind and therefore the effect of t he hori­
zontal wind is unimportant .

.\ s the fan in t he F-type radio-meteoro­
graph operates only d uring t he upward mo­
tion along t he axis of rotat ion, the rate of
rotation of the fan serves as a vcry UHCfl1l
indication of the existence of vertical
currents in t ho atmosphere. If the balloon
develops a leak, t he rate of ascent. will first
decrease, a nd later Hie balloon will descend .
Th is will be reflected in the ra te of rota tion
of the fan , which will first. begin to alow down
an d Inter stop when t he balloon hegins to
descend. On th e ot her hand, if snow accumu­
lates 011 tho balloon , the rate of rotation will
decrease ~radnallr and the rotation will stop
aH soon as the accumulation is sufll­
eient ly large to exceed the free lift of the
balloon and the balloon descends. H owever,
in this case , when the halloon
descends helow t he freezing leve l, the accu­
mul ated snow will melt, and the balloon
will rise agai n; ami th e fan will restart work­
ing. Suryanarayana and K achare (1951) have
descr ibed such observa t ions during- F vtype
rad iosonde asce nts during steady rain not
associat ed with thunderst orm . K achare et 01.
(1957) have shown in detail the effects ofrnin
water nnd snow noenmulat ing on t he
ba lloon.
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