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Meteorological support for two-stage rockets at Thumba
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Jl etoorologi.:aIOJlil·e, TltUlltba

(lleeeired 16 Oe/ober 19M)

ABSl'n,ACT. The &qU'Ltnrial Rocket 1 ~:iU ' lch i n l-t S tatjou lit Thumbr beca me UfM.·mti onlll Ull ~ J X"VI.' IU·
be r 1003. Si x lar~(' meteorological rockets - X ikC' Apa che with * ..d iur n ' ";lflOUr payloads AIlU four Xlke
Apache roc ke ts with Illa~netntl\eter . payload~ Wl' ro lin'dul) to the end elf 1961 .

Tht'lllo k' orulog io."\ l support given 1.1) the ~ike.\p ache tiringe h- dt'st'r ihC"d . } ' lI r nil t lu..se tirill~ .... (")Illl' lcl t·
wind weigh t ing procedure Wile c arried out . Th e method followed ill vxplnlned with a n net ua l example-•

•\ beief desceip riou giving an idea of t he rockets and the scieut Itlc iufurumt icn 1'lf)l lt'('j {"II frum t hem i ll jJ (" 0

included ,

1. Introduction

Thumba Eqnuto rial Rocket Launching Statiou
(Tl';ULS) wav inaugurated ou ~l November 1903,
when the first rocket was sent up from India into
!i pnel ~ . The objective with which the lnunch ing
site has bee n estnhlished is.the exploration of the
upper atmosphere up to 200 km in the first instnucc.
The studies to he made include stratospheric,
me,';.o.'ipheric and ionospheric wind parameters a nd
air temperatures, magnetic parumcters llS \\,1.·11 Il l(

density anti temperature of neutral and char~ell

particle s in th e utmoephere.

'l'humbn is located very close to the mnunet ic
equator. Its latitude is 0" 21' soath (magnetic) and
0° 52' south (g~omnglletic ) . Its ~('ographiclll 1.'0­

ordinates.however, arc latitude 8° 3:!' N,longit ude
76° 52' E. The proximity of Thumhn to the magnetic
equator is of great im portance. .A ~ is well known tho
equatorial electrojet pas,"i.Cs at an altitude bet ween
100 and 160 kilometres oyer t he mag net ic equator.
Thumba is t he first equipped rocket station from
which scient ific investigat ion of t he equa toria l
electrojet could he ca rried out.

Tho faeilit ies available at Thumbs incl ude
launch-pads, block-house, rocket. assembly and
storage buildi ngs, a 2oo·ft meteorolouical t ower,
balloon launching facilities, an )lPS-19 radar
system, 11 telemetry trailer nnd Min~:de station
DOY-AP tly.stem. Au (~It'ctrolljc CO lllpllt~r, n shakl~ ­

tablo for \;Lmtion t (lst , :\[[-4 heJicopter and lL H~a­

rescue motor launch for range surveillance aro
bt~illg current ly added.

SlX ~oJ.i lllll vaponr ex pt'riments have het~n

cond ncu'd foIO far at Thmnba. vif.'lrl illg mct.f'orolo·
gical c..lnta, up to lit hl\ight. of 200 km (Bha"sar allli
Runumuja Hno 1961). Four rocket -borne magw··
tometer experiments cOlld uclt-d by Dr. Cahill

have further established t ile nature of t hl ~ l'fjua­

torial elect rical cur rents in t ile lunospht'ri«: E
region (Cahill -,'lee rtf. ; Singer, ]'Iapl~ awl BUWt~1l

19:11; Cu.hill 19GB). Six met eorologk-al rockets
launched in 1961 ha ve given va luable iuform ution
about tho equatorial st ratosphere und mesosphere
(Hao awl Ohandrusekharan 191i;;).

It should be mentioned her" that at l'l't'sl-nt
there uro some ~IlP~ in t.he exploration of the ut ­
mosphere over tropical r{'.gion~ from the surfuee
upto ~Ofl km which 1lI",,1 to he filled up. Th e first
of th ese occurs between t·Ile hi~.dw~t Ic\'t~1 re ported
In- rad iosond e and the lowest level of rocket sou nu ­
ilig- dutn . Th e second g'ap is between t he hh!hest
small mcteorolouical rocke t sotUu l iH~ level unci
the IOWt~:;t It''vcl of the large meteorological roek-t
sounding wit.h sodium vapour parlo3cl. Heme ­
dia l measure r are ooutemplated for filling tip th os e
ga ps. Better balloon» with Amer ican type of
rndiosonde equipment are likety to be used in order
to eliminate t he first gap. Rocket grenade experi­
ment.s conducted at Th umba would cover t he

second I!ap.

2. Experiments with two-stage rockets

The t wo-:;taJ,tl- rockets llSt-d so far at Thumlui il't
the Xike-Apache. Th is consists uf a Nike motor
/1.... boost er aml lin Apache fj' g 307 motor 1I:i a
sustuine r. Thf~ comhination hilS a eltl'ahility of
lifting lit payload of lOll Ills to 150 kilollwtn·.'\ or a
pnylol\,l of 50 Ihs to ~OO kilollll't res.

Two types of payload... 1111\'c heen 1ISt·d at
Thumha. In thc first t ype, ,..li llll1 with l\ liltl,·
pot i\........ium adtleu to it , is \·n.poris(~d by nw alls of au
iWIl oxide - nlwniui11l11 tlu'rlllite mix'tuTl-. TIl,­
n'a~ll for nlltling }ltltaS:iiU111 is to (Jht,niu nil opti­
cally thin sourec for t ( ~ Jllpt.~ rntt ll\~ IIU~aStlrl'lIU'Jlts as












