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A technique for receiving expanded scanning
radiometer (S.R.) pictures
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(Received 22 OctOOer 1973)

AB.'iTRACT. The m~ifie 'l veratons of I mproved TIRO/:l: O.-Clrationa) Satell ite Series ITOS-D(l(OAA.2) and
.tl~1Hlnt future 8 uel tttes of U.S.A. 8ball have a ~snning R ldi olUett'1' {S.R.l OD board for direct read out of dat'
both an the day as well M night ti me. The tranemtea tcn from eatelltte cqurpped With s.n. consists of sign ,,1s fOr
~n rra l'f'd 88 we ll 88 visible picture portion, which ere reeorde-i Side by etde, to yield p tcturee or a width which
I~ o~l,r one t bir.:l of th e Ave S pic tures of ESSA·g n tellit8S. All t hese ptcturee of eu eb narrow aile are of only
Hmlted use to tlte forecasters, t herefore a method hall b-en developed to expend these pictures. It DIleS an APT
re~rrler .workl ng at -&8 r .p.m. With double the normal speed of peper ta ke and replacement of 360°·hell:r (full
b!hx) ",::re,b)' lHO"·hel ix (h. rf hf"lix) wire on the drum of the- dt menston recommended for normal reeept lon of
:r\OAt\- _ ptcturcs.
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t , Introduction

l!SA weather satellites of the TIROS opera tional
sen es employed Automat ic Picture Transmission
(APT) by Vidicon camera. This series is now being
replll.ccd by modified version of improved TIROS
operational sate llite series, which like the present
NO~-2 satel!ite, will be nsing a two channel
Scanning Hadiometer (S.H.) to provide APT at
48 lin.es per minute, thus eliminating the initial
seannmg rate of 2!O lines per minute of the earlier
satellites (NOAA Technical ) Iemorandum NESS·
25 April 1972). The recorder used in India Meteo·
rological Depar tment for recordinz the satellite
Vidicon camera pictures of scan length 8·0 inches
at a reconling speed of 2!O r.p.m, employs a 360
degree (one revol~,t ion) helix and 2·4 inches per
lI~mnte paper pulling speed to give 8 inch vertical
pICture. leng th. For recept ion of S.R. pictures, it
IS required that APT recorder used for Vidicon
camera pictures be modified to suit the scanning
rat e of 48 lines per minu te in the first place and
secondly It also calls for adj ustment of marking
current for the new conditions so that proper grey
sc:'les Oil the e.lectrosellSit ive paper could be ob
rained. The pictures so received contain both
iJ.'frared an~ visible portions recorded side by
~'de. The wldt.h.of t1~e strips of these pictures,i .e.,
mfra~ed and visible, IS so naITOW (about one-third
o~ ~v'dth of the corresponding display from a
V.llhcOIl camera, i .e., 8 inches) that it becomes
d"fIicult . to draw th e.details of" weather system.
~xpandll~g these strrps to double the normal size
m each direction somewhat facilitates this ta sk.

Vossl.er (1968) accomplished this b)' doubling
the helix speed to 96 r.p.m. and snpp""..ing the

signals in alternate lines by a blanking circuit to
avoid inter locking of infrared and visible picture
signals.

The technique described in the present paper is
ra ther simple and involves neither any electro
nic circuit for blanking alternate soan line. nor
any change in the recording speed of 48 r.p.m.
For recording expanded NOAA-2 (ITOS-D) pic
tures, only the speed of the Paper P ulling Roller
(P.P.R.) was doublet! to that required for the nor
mal NOAA-2 reception and 360°-helix wire was
replaced by 180°-helix wire on the drum of the
dimension recommended for normal reception of
NOAA-2 pictures.

2. Theory of operatioD

Scanning radiometer transmits pictu res auto'
matically at 48 r.p.m., i. •., 48 lines per minute.
These include infrared as well as visible pictures
transmitted side by side. The t ime span for every
scan is 1·25 seconds (1250 milli-seconds] and this
contains one line of infrared data (378 milli 
seconds ) followed by one line of visible data (378
milli-seconds). The width of each of the st rips of
infrared and visible portions so produced is one
t~i r?- th e width of the corre8J!ondingdisplay from
Vidicon camera as shown m Fig. 3. For pro
ducing expanded pitures of NOAA-2 (lTOS-D)
360°-helix wire was replaced by 180°-helix wire on
the drum of the dimension recommended for the
normal reception, and the paper pulling rate was
doubled with the help of a new gear combination to
provide expansion in a direction perpendicular to
the scan line. When this 180°-helix (half helix)
is rotated at "18 r.p .m., both infrared a. well as
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