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LCOMPLETE SATELLITE is positioned for tests of .solar cell

power supply at RCA. Astro-Electric_Products’ Div., ]’rmcetonJ

N.J., where'’ Tuas nnd its ground syste

m_were built for NASA”;-

by Paul Means

Mark Twain's observation that
“everybody talks about the weather but

nobody does anything about it" lost a-

little of its weight on April Fool's day
with the launching of Tiros I, the 270-
pound camera-carrying weather satel-
lite.

The satellite—the first of a series to
give the Weather Bureau a satellite's
eyeview of the earth’s cloud formation
—doesn't actually do 1nythm5 ubout
the weather, but eventually it will en-
able meteorologists to anticipate storms

. many days in advance.

The satellite also demonstrated the
feasibility of a reconnaissance satellite
which could seek out enemy missile
bases.

“The pqyload which looks like a
giant pillbox, is encrusted with 9200
solar cells developed by Hoffman Elec-

tronics Corp., and- contains two minia-

ture television cameras, video.tape re-
corders, transmitters, rechargeable bat-
tery power supplies, and an array of
control and commumcauons equip-
ment.

Orbiting in a 48-degree angle of
inclination from the equator, the wide-
angle camera, which has a resolution
of about a mile and a half, will take a
strip. -of - overlapping pictures of the
carth each 135 miles long and about
800 miles wide.

The smaller camera, with a resolu-
tion of about 1500 feet, will.tuke pic-
tures of about 100 miles in width.

® Northern exposure—Both cam-
erus, developed by the Astro-Electronic

DRUM-SHAPED Tiros is placed on its sidé in a special AEP
magnetic ‘drag test device to measure effect on satellite” of
,‘Larﬂls maguehc field. Engmeer Robcrt Wilkes observes effect
as s magnctxc cmls.

Highly successful first launching also

B proves feasibility of military reconnaissance satellite

Products Diyision of the Radio Cort-

poration "of Americi, have been pro-

gramed so_ they will _operate omnly

Tiros Data

Weight ..... . ...270 lbs.

Apogee ....... ..468.28 statute miles
Perigee ... ........oaon 4355 statute miles
Period .......... .....99.15 minutes
Angle of inclination ....48 degrees

while over the Northern Hemisphere,
and in the sunlit area, During the life-
time of the satellite (approximately
three months and 1300 orbits), .its
cameras will have taken pictures of
most of the Northern Hemisphere.
Both of the cameras use a one-half
Vidicon tube designed for satellite

use. A focal plane shutter permits still =

pictures to be stored on the tube sereen,
and an electron beum converts  the
stored picture into’un electronic slgnal
which is transmitted to ground Te-
ceivers.

The wide-aagle comera hus u /1.5
lens speed; the narrow-ungle cumera
£/1.8. Shutter speed for both camera
is 1.5 milliseconds, lines per {rume is
500, frames per sccond one-half, and
the video bandwidth: is 62.5 ke.

Linked to cach camera is a minia-

ture television magnetic tupe recorder
which stores 32 photographs on tape
for later relay. Picture data can also
by-pass the tape and be transmitted
directly to the ground within range of a
station. The Mylar-base tupe is 400 feet
long and moves 50 inches per second
during recording and playback. The
cameras and their equipment operute
independently of each other.

® Transmission & tracking—During
ground transmission, photo duatu iy
transmitted from one camera at u time
and takes 3% minutes per camera. The
satellite is within transmission range of
the ground stations up to 12 minutes.
Connected to each photo system is a
two-watt FM transmitter operuting at
nominal frequency of 235.00 mc which
relays picture informution on command
to ground stations,

Two readout stations are operated
for the satellite: one by the Air Force
at ‘Kuaena Point, Hawaii, and one by
the Army Signal Corps at Fért Mon-
mouth, N.J.. They consist of approxi-
mately- 15.bays of electronic control,
transmitting, receiving and picture stor-
age equipment: The antennas. are 60-
foot automatic’ tracking: types. with a
commiand- antenna on.the outer .edge.

The nickel-cadmium battery cells;
which are actually overcharged by the
solar cells, are hermetically 'sealed and
rechargeab]e, and: were developed by;‘

chargéd‘ tlw'usands ‘of times<‘and ‘aré: "
esxgned to:live 7as” long as- the. . satel-.
e. /:Sixtysthree~ Sonotone “F. cells,

Heach thrée and one- -half inches long and

one and a quarter inches in diameter, -
and weighing approximately eight
ounces, were used. -

Data concerning the satellite's spin-
axis attitude is- provided by the infra-
red horizon scanncr developed by the
Barnes Engineering Co. The radially-
oriented scanner senses the thermal ra-
diation discontinuity between the earth
and spuce. As the spin-stubilized satel-
lite rotutes, the scanner develops an
clectrical’ pulse whenever the thermal
horizdn crosses its field of view. Thus.
as the scanner sweeps ncross the earth.
two, signils” are
nmrkmg an edge, of the earth. These
signals, are. transmitted to the ground
stations to provide duta determining the
satellite’s attitude,

Two beacon transmitters, operating

‘on '108.00 mc and 108.03 me, both

with a power output of 30 mw, will
be used for trucking purposes. They
cun be modulated to provide informu-
tion on satellite attitude, environmental
conditions, and satellite equipment op-
erution. For buckup purposes, both fre-
quencies carry the same data. Besides
the two readout stutions, the satellite
will be tracked by the Minitrack fence.
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