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A transistorized Rocketsonde for measurement of upper
atmosphere temperature

.llctmr'~"rJirol O.f!icr. NcJC IM M

(/!,·C"iv" l 2J October l!/fJII)

ABSTlt:\cr. Thill uote ~i\'~ a dlUt'riptilln of a pulse m llllulllt611 trnll~i!olloriU'lt rocJU.t.."Intllle iflJtlrul1umt IJI\ckftj(l_•
..'Orkj~ on 111S1l )ro/" fin h'lemeterinlZ temperetueeinformation from mcteurtllo::iCII.I8UUlllHIl~rockets. Currently t1!1of'\1 1
gruund t"qUipUlfllll K lik e (t)I[)-1 o r WHlt T · .j ':' Mil 1M'! lll'lt....I In receive tbe "ijtllftl>l. Thl' plll'kalll'! 1'4 completely ttlLnlOj".

t,nrizt'tll'!:t<'Cpt for t he flnal tnm~lIIitf.il\l; IltA}lI' whh-h hM" sul,·mini&lun" lum-. K:r. ~tt('lry. however, i ll not required
for this tube. Tbe ch&Il';o in 1"08i~tA1lOO of the thr-rmletor d uo tAl " Rrilliion ill temperature obangee the p.e.L of tho
modulator between 10 to :?OO cpe.

2. Performance of the Instrument

3. Cbler CbaraetorlsUes

'1'111; (~hief chan\cterist il'R of t IliR typo (If r(wk(·j~

!oO(JIldn a rc as followB-

positive. The am plified 1't1 I~t's ure f('(l In t he primary
of 11 pll h~f' transformer aru l ure Jlt('],!wtl to :movolt s
on. luau , Thi s iH used a~ n pluto t: l1 ppl,\" vuhllgt' fur
the WSo ) [,,/. oscillntor.

'flu' r. r, owillator ron~i~l~ of tr pe 57tH or li:'H:!
pencil triOth~ with bui lt in cavity rosouutore,
nnnunjiv 11'olC~ 1 ill ra diosonde transmit Iers. It i:o(
plai t' PII'I~('l l "r t he d r-i ver lunplifh'r tht'I"t· "y nvoid
illg 1111' use of H:r. bnt n-ry ] IlWk.

Pulse mnclnli\tf't l

10- 200 CpR

200,.9

(n) )[0,1" of tmnRmi.., ;on

(") ) [o,lnIMioll fre'lllcney

(cj PnL" , wjllth

Fig:, :! ~IIl IW~ t he t,ff('ct of tcmporat ure 011 t he
modulator with-ntt tempernt li re COlllpt'll!Ull iUII.
Rat i..fnrtory temperature cornpensat ion WUl'4 nb 
tuinod hy introtIurju1: a thermistor (DL Y :~:~O)

a.~ shown , This r-nuses a cJlangt~ in tll«' circuit itn 
pt'dl\ ll('~ with temperature whieh corrects p.r.f,
ns t ill' t ompemture ('hl\.ll~t·S, ('oll!'1('cfllt'ntlr the p.r .I.
W;l~ f'llInll tn hl" very'stublcun.l (In('~ unt change hy
mOT(' t hr,n Olll' }lC'r crllt. TJI(' ('orrt~sp()lH lilig t'Tror
in tl·IIlI)l:'rM.t.lln' nW~Lo:un~mcllt i~ I ·Oee. This l'rrur
tllW lu th e tlrifl 011 p.r,f, is, how('n~r, ('(lTTt'clt'llon
the rt'('uT<l"r by ].rupt..~radjustment of the mfrn\lIre
frt·fJUPIIC,~ . Thl' poak powrr \\1\S (:omplltrc! fmm I

a\"C'mgl' llOwl1r mra~llremcllt;"I hy m{'iLlI~ of sluttrtl
wa\"I'~lI iao nnei a bolomt"t£lr hric4;l', T he tlol,ril1o~cllJlt '

piet 1Irc'~ of th(~ pulse shapo at ,"arioll"l Jit;\g08 ure
l'Iho~·1l in Jo"9ig. 3, Fig. 4, shows tlif' l' hntngrapJu\ IIf
t ) U~ IIlJitTUl1lent }lackage,

Tile swi t t ' hi lJ~ circuit eUIlKiNtR of n frer- ruuu inu
multi vil.ruto r liKing BRI. t)1W .-\11' 1W tran sistor
wit II ; ~ loI \\"itt'J li llg period of :\ f't'('IHltlli. Th e output
from the collectors of t he two t rnnsistors art' eon
llf'rt('(l t (I t hl ~ hal'O" flf t he other ...\ I,' II Ii t mnsist 1JI

whioh nre a lternativclv driven t o cut off and r-un
tllll't ion, t herehy SWltl'lullg t he t<'IIl)l<'fl\ t 1If(~
"Hn~OT nlHl reference n-sistunr-e alt l'rllatt' I~".

The drh'el' stn A'c witJI 2 ~,1·11 trall ~ i:itor i .~ ulRt I
nnrmallr hiaColcrl1u ('li t ofT \'t' it h hasH rellU'llf'tl t o

The e- ireui t d ill groLlII of th e transistorixrd r.u-ket 
sonde is shown ill ll~ ig. I. The p"ekngt~ (' t Hl~jl'itli (If
th ree mujor uni ts - (1) a «witchin g circuit, (:.! ) 11

!ol(' IIHUr modulnto r a nd buffer amp lifier twC'tion
Hilt! ( :~ ) a pUWI']" d river, awl r.F, oscillator Htngl'.

I . Clreull DesorlpUon

T he sensor modulator st ahr{' ("ontninin).{ unut lu-r
.\ .... l l fl t mu-istur i~ a blocking useilhvor circuit .
T he p.r.f. i:o( ('ontToH(\(}cit her by a thermistur nr til t>
reference rt'Sil1tallCI', alollgwith the timin1!C'aparitur
n·l /LFl\lul l00.n. nv-iH.tau('c whirh are altt'rl l;\tl' ly
~r(llllld(\(l (1f'IM'lI dill~ lIpUIi t ilt· ('oH('clor \"olta~l'~

':'r the t wo sy,itr llrll tranf'i~tf)r. A lliHelt~ :!U:! ill t ill'
hase circ uit rcel u("A's I11(' ('tTt,(,t of I t6 yariat iOIl wit II
h'mpoTalllfl' upon p.r.f. The pulses gCllrrah'tl are
11lmo~t rt>('tn.nwl1l\T iII ~ltl\] tf~ allll of ni di It ,\"Oll t :!OO
p..~. OA~I diollc fi('WS.~ I}I~ primaTY or t JIC' IriUll'l ·

former it4 to slIppn':-l'" Ol}(' half uf t he pu llw whir JI
i~ umll'flln'<i. TJH' ('fTel'l (If lmftrry imJlt'lla IU '(' is
uvoitle<l hy Rllullting' it with l OOIL}~ (·al~":ilor.

TIle l1t'gllt ivc going lIlo(lula tor ItlllflCl'l am ('cl to
tbe 1,1\,,«, (Ir 1\ 111lfft'r a mp lifir r stnge containing
ACl28 (RET. lIIakto) which is normalh' ill Cllt off
cOlldition. It pTt)\~,lcg a proper match hetweell
modulator llnd drivor Ht a~'~ aw l rl'u lIc(>ij 111e Tt\o.'lC·

lion on tIle modulator.
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