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NASA TO LAUNCH 

FIRST I CARTWHEEL' 

WEATHER SATELLITE 

The National Aeronautics and Space Administration w i l l  

launch a new vers ion  of i t s  TIROS weather s a t e l l i t e  no ear1ie:r 

than Jisn. 19 from Cape Kennedy, Fla .  j d t  

T:he new s a t e l l i t e ,  designated TIROS I (eye) ,  w i l l  r o l l  

along i t s  near-polar o r b i t  much l i k e  a cartwheel. 

w i l l  view the  Ea r th  from i t s  s ide  o r  r i m  unl ike  cameras on 

Cameras 
-_ - 

e a r l i e r  TIROS which pointed f rom' the  bottom of t he  s a t e l l i t e .  

TI3OS I i s  designed t o  r o l l  a t  a r a t e  of 10 revolu t ions  

a minute. 

each revolu t ion  permit t ing the  photographing of the  e n t i r e  

s u n l i t  po r t ion  of t he  \Earth da i ly .  

Cameras in I i t s  rim w i l l  view the  Ear th  once durSng 

I '  

If' t he  launch i s  successful ,  the s a t e l l i t e  w i l l  be 

desigmtyd TIROS GJ Nine consecutive NASA weather s a t e l l i t e  

1aunchLe:s have been successful.  O f  these, the e ight  e a r l i e r  
, + \*-- = *  

TIROS have snapped some 415,000 weather p i c t u r e s  of t he  

Earth and t he  Nlmbus I took 27,000 p ic tu res .  
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The launch marks t h e  f i r s t  NASA attempt t o  place a 

s a t e l l i t e  i n  near-polar sun-synchronous o r b i t  from Cape Kennedy. 

TIROS I is scheduled t o  e n t e r  o r b i t  over the P a c i f i c  Ocean 

about 300 miles west of Quito,  Ecuador af ter  i t s  Delta launch 

vehicle  has performed t h r e e  dog-leg maneuvers. 

The Delta launch vehicle ,  which has placed 25 NASA satel-  

l i t e s  i n  o r b i t ,  is programmed t o  pu t  the  305---g~~1d %I TIROS - I 

i n t o  a c i r c u l a r  o r b i t  460 s t a t u t e  miles  high, inc l ined  81.6 

degrees t o  t h e  equator,  and with an o r b i t a l  period of 100 

minutes. 
-a=.L 

-*- I 

Pr imary  objec t ive  of t h e  TIROS I research and development 
-- _-, . 

launching i s ( t o  t e s t  the  cartwheel configurat ion.  It i s  
-.w ' 

the  forerunner f o r  t h e  j o i n t  NASA and U. S. Weather Bureau 

operat ional  weather s a t e l l i t e  system ca l l ed  the  TIROS 

Operational S a t e l l i t e  (TOS) system. 

of  s ix  launches and i s  scheduled t o  begin next winter.  

The TOS program cons i s t s  
) I  

TIROS (Televis ion Inf ra red  Observation S a t e l l i t e )  i s  a 

weather s a t e l l i t e  p r o j e c t  of N A S A ' s  Office of Space Science 

and Applications.  

of the Goddard Space F l i g h t  Center, Greenbelt, Md. The U.S. 

Technical d i r e c t i o n  i s  the r e s p o n s i b i l i t y  

Weather Bureau rece ives  a l l  weather data from the  s a t e l l i t e  

f o r  d i s t r i b u t i o n  t o  the  world-wide meteorological network. 

BACKGROUND INFORMATION FOLLOWS 
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TECHNICAL BACKGROUND 

TIROS I (eye) - S t a t i s t i c s  

Spacecraf't . . . . . . . . . . . .  Cylindrical ,  18-sided 
olygon, 22 inches h igh  and 1 2  inche s-ZTarneter, weighing 

Mission object ives  . . . . . . 
.-- 305 pounds 

. Test cartwheel conf'iguratiori 

Increase Ear th  coverage 
from a s a t e l l i t e  

Increase frequency and 
accuracy of measurements 

Improve accuracy and reso- 
l u t i o n  of t e l e v i s i o n  p i c t u r e s  

Develop fas ter  means f o r  
p i c t u r e  d i s t r i b u t i o n  

Launch l:~zformation: 
Veh:Lc 1 e . . . . . . . . . . .  Three -stage De 1 t a d ev e 1 op in[; 

170,000 pounds of t h r u s t  a t  
l i f t o f f  - 

Laiinch Pad . . . . . . . . . .  Complex 17, Pad A a t  t h e  
Eastern Test Range, Cape 
Kennedy, F la .  

Date . . . . . . . . . . . . .  No e a r l i e r  than Jan. 19 

0rb:ltal Elements: 

Inc l ina t ion  . . . . . . . . .  Near-polar and Sun synchronous, 
81 degrees re t rograde t o  the  
equator 

Period . . . . . . . . . . .  100 minutes 

O r ' b i t  . . . . . . . . . . . .  Circular ,  460 s t a t u t e  miles  
high 

-more- 
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Velocity . . . . . . . . . . .  Approximately 18,000 miles 
p e r  hour 

Cameras . . . . . . . . . . . . . .  Two, $-inch vidicons which 
Take more than 400 p i c t u r e s  
d a i l y  w i th  a r e so lu t ion  of 
Z!ZoTt two miles a t  p i c t u r e  
center  

~. 

Power System . . . . . . . . . . .  9,100 s o l a r  c e l l s  ( N  on P )  
which convert  sun energy 
t o  e l e c t r i c a l  energy t o  
keep 63-nickel cadmium 
b a t t e r i e s  charged 

Tracking . . . . . . . . . . . . .  F i f t e e n  s t a t i o n s  of the 
world-wide Space Tracking 
and Data Acquisit ion Network 
(STADAN) operated by the 
Goddard Space F l i g h t  Center 

Command and Data . . . Wallops I s land ,  Va. 
Acquisit ion S ta t ions  Gilmore Creek, Alaska 

San Nicolas Island, Cali<. 

Program management . . . . . . . .  Office of Meteoro1oc;ical 
Programs, O f f  i c e  of Space 
Science and Applications,  
NASA Headquarters 

Pro jec t  managment . . . . . . . . .  Goddard Space F l i g h t  Center 
(Spacecraft ,  Launch vehicle  
and Launch Operations) 

Major contractors :  

Delta vehic le  . . . . . . . .  Douglas Aircraf t  Co. 

TIROS spacecraf t  . . . . . . .  Radio COT. of America 

-more- 

, 
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THE FLIGHT PLAN 

TIROS I w i l l  be the f i rs t  NASA s a t e l l i t e  ever s h o t  i n t o  
4 .  

po la r  o r b i t  from Cape Kennedy. Launch vehic le  for the  m i s -  

s i on  i s  the  NASA-developed, three-stage Delta.  

Delta w 1 l . l  leave Complex 17, Pad A and must - .  perform 

three precise "dog leg" maneuvers before it reaches i t s  or-  

b i t  i n j e c t i o n  *point over the Pacific Ocean. 

Launch i s  scheduled for 3 a .m.  The launch window i s  

about 45 minutes .  

During f i r s t  stage burning, from T p l u s  90 t o  T p l u s  

1.30 seconds, a yaw r i g h t  command from the  guidance system 

w i l l  t x r n  the vehic le  t o  the r i g h t .  

Six seconds after the second s tage  i g n i t e s ,  about 153 

seccnds a f t e r  launch, the guidance system w i l l  send another 

yaw 1-ight com.and f o r  six seconds. Also during the  second 

s tage burning a six-second p i t c h  up command w i l l  nudge the  

nose upward. 

When the second stage burns out and the  441-second coast  

per iod begins, Delta w i l l  perform i t s  f i n a l  maneuver. Dlirlng 

t h i s  coast  period the vehicl'e w i l l  be pi tched down 47 degrees 

and yawed nose l e f t  e igh t  degrees so the vehic le  i s  i n  proper  

att:Ltude f o r  1;hIrd s tage  i g n i t i o n  and in j ec t ion .  

-more- 
. _  



If. Delta performs as planned, TIROS I w i l l  b e h j e c t e d  i n t o  

o r b i t  over the P a c i f i c  Ocean about 300 miles West 

Ecuador (84 degrees West longi tude ,  0 degrees l a t i t u d e ) .  

of Quito,  

During t h e  f i r s t  o r b i t  t h e  s a t e l l i t e  w i l l  opera te  i n  

much t h e  same manner as t h e  e a r l i e r  TIROS spacecraf t .  

be s p i n  s t a b i l i z e d  a t  about 10 *m w i t h  t h e  bo t tom of t h e  

spacecraf t ,  o r  basepla te ,  looking a t  t h e  Earth.  

It w i l l  

A s  TIROS starts it  second o r b i t  a gradual  o r i e n t a t i o n  

maneuver, performed by ground c o n t r o l l e r s ,  begins  t o  t u r n  t h e  

s a t e l l i t e  on i t s  s i d e  i n t o  the cartwheel p o s i t i o n .  On command 
--*. .. ” 
f rom the  ground, e l e c t r i c a l  c u r r e n t s  pass 

a t t i t u d e  c o i l  i n s i d e  the spacec ra f t  which 

on i t s  s ide a t  a ra te  of approximately 10 

When t h e  s a t e l l i t e  i s  about half way 

through a magnetic- 

t u r n s  t h e  s a t e l l i t e  

degrees per o r b i t .  

on its s i d e  (45 

degrees t o - t h e  v e r t i c a l  plane of the E a r t h )  t h e  c u r r e n t  w i l l  be 

reduced t o  about half so  TIROS w i l l  t u r n  f i v e  degrees each o r b i t .  

Approximately 1 4  t o  18 o r b i t s ,  o r  24 hours a f t e r  launching, 
- ”  

TIROS I should be turned on i t s  s i d e  i n  the cartwheel a t t i t u d e ,  

A f t e r  about 36 hours, p r o j e c t  engineers  w i l l  t u r n  the two 

t e l e v i s i o n  cameras on t o  photograph the Ear th .  

i .  -_ 
I 

Two $-inch 

v id icon  cameras can take p i c t u r e s  a t  32, 64, o r  128-second 

i n t e r v a l s  o r  more than  400 d a i l y .  

-more- 
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Pic tures  w i l l  be s en t  t o  TIROS ground s t a t i o n s  on a t  

1ea:it 10 of t h e  1L. d a i l y  o r b i t s .  However, weather p i c t u r e s  

can be recorded during th ree  "blind" o r b i t s  ( o r b i t s  which 
I -__ __-. I_ 

do not pass over one of t he  th ree  TIROS ground s t a t i o n s )  

f o r  playback: on a l a t e r  pass.  

Spa1:ecraf t performance data  a s  well  as weather p i c t u r e s  

w i l l  be sent t o  th ree  ground s t a t i o n s  c a l l e d  Command. and 

D a t i 2  Acqdisi.tion ( C D A )  s t a t i o n s .  These s t a t i o n s  a r e  a t  

Wa1:Lops Island, Va., San Nicolas I s land  off t h e  Cal i forn ia  

c o a s t ,  and  Gilmore Creek, Alaska. 

POLAR, SUN-SYNCHRONOUS ORBIT 

Complete coverage of the  world's  cloud cover, compared 

t o  about 25 per  cent  w i th  e a r l i e r  TIROS, w i l l  be poss ib le  

due t o  9 combination of t he  cartwheel configurat ion and an 

o r b i t  which i s  po la r  and sun-synchronous. 

I n  a sun-synchronous o r b i t  the  precession (westward d r i f t )  

of the  s a t e l l i t e  i s  about one-degree da i ly ,  the same r a t e  

and d i r ec t ion  as the  Ear th  moves around the Sun, 

Thus, the  Sun i s  always behind TIROS so  the  s a t e l l i t e  

i s  i n  a favorable p o s i t i o n  t o  take p i c t u r e s  during a l l  f o u r  

sea,sons of the  year. 

-more- 
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TIROS SPACECRAFT 

Adout the  only l i k e n e s s  between TIROS I ank i t s  e igh t  

predecessors i s  the hat-box shaped s t ruc tu re .  

polygon which weighs 305 pounds, stands 22 inches high and 

measures 42 inches i n  diameter. 

It i s  an 18- s ided  

Some of t he  new components t o  undergo t e s t i n g  f o r  t he  

f i rs t  time aboard TIROS a r e  d i g i t a l  clocks, cont ro l  system, 

horizon scanners, s o l i d  s t a t e  commutators f o r  telemetry and 

a new t r i g g e r i n g  system f o r  t he  cameras, 

The 9,100 s o l a r  c e l l s  mounted on the top and s ides  of 

the s a t e l l i t e  s t r u c t u r e  have been changed from p o s i t i v e  on 

negative (P on N) t o  negative on p o s i t i v e  (N on P), which do 

not  d e t e r i o r a t e  as r a p i d l y  i n  the a r t i f i c i a l  r a d i a t i o n  b e l t .  

Protruding from the top of the s a t e l l i t e  i s  an 18-inch 

rece iv ing  antenna which rece ives  commands from data a c q u i s i t i o n  

s t a t i o n s .  

Four 22-inch t r ansmi t t i ng  whip antennas extend from 

the  bottom of TIROS I, o r  the  baseplate ,  which i s  made of .064- 

inch aluminum a l l o y ,  These equal ly  spaced antennas t ransmit  

t e l e v i s i o n  p i c t u r e s  and te lemetry information ooncerning the 

spacecraf t  temperature, pressure,  battery charge l e v e l s ,  sp in  

r a t e  and o the r  "housekeeping" data. 

-more- 
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Thc  t u o  TV c3riicras DIT iiiountcd lii0 dcpecs  a p a r t  on t d i ?  

. r ~ r i  of tlic s a t e l l i t e  r a t h c r  than i n  the  bottom. T h i s  enables  

e z c h  citrnera to view the Ear th  once every s ix  seconds as 

TIROS 1-011s alonc; i t s  o r b i t .  

STABII~IZATIOEJ AND CONTROL SUBSYSTEMS 

Two d;manic con t ro l  (DYCON) u n i t s  i n  TIROS I con t ro l  

the  s a t e l l i t e ’ s  sp in  r a t e ,  camera t iming and magnetic a t t i tuc ic  

c o l l  c u r r c n t s  :.ihicti s teer  TIROS t o  t h e  cartwheel a t t i t u d e  

anrl maintain i t  i n  that  pos i t i on .  

Shor t ly  b e f o r e  t h e  burned out second staze of Delta 

separ:3tes from !;he t h i r d  s tage,  the  e n t i r e  veh ic l e  sp ins  up 

to ap:?roximatel:i 125 rpm. 

To redlice the s p i n  r a t e  t o  10 r p m ,  a timer triy;C;ers t!.ro 

wc4Li-ts a t tached  t o  cab le s  wrapped around the  o u t s i d e  of t h c  

s a t c l l i t e .  As the we-ights uncDi1, t h e y  reduce t h e  s p i n  t o  

the des i red  ra te  and then au tomat ica l ly  drop away from t h c  

spacccraf t . 
The i n t c r a c t i o n  between t h e  Ea r th ’ s  magnetic f i e l d  and 

maznetic mater ia l  i n  t h e  spacec ra f t  causes a drag e f f e c t  

which reduces the s p i n  rate malting t h e  s a t e l l i t e  uns tab le .  

To p r c v a n t  this, TIROS I has two types of s p i n  c o n t r s l  

s--tt;ems -- a r a p e t i c  c o i l  i n s i d e  t h e  spacec ra f t  anti m a l l ,  

s~] . .LI;  p x p c l l z n t  rocke t s  P o r  backup. 

-more- 
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The magnetic c o i l  l e  made of' aluminum, and measures 

30 Inches long and I s  t ight ly  wrapped Inside a reatangular 

spool i n  the spacecraf t .  The spin rate can bs kept almost 

constant  by sending small charges of e a e c t r l c  cur ren t  through 

the co i l .  

As a backup, five pairs of f i r ec racke r - s i ze  s o l i d  

p rope l l an t  rocke ts  mounted on the r i m  of t he  spacecraf t  can 

be f i r e d  upon command from a ground s t a t i o n .  

Each rocket  motor develops an impulse of approximately 

1 .4  pounds p e r  second, and when f i r e d  i n  p a i r s ,  can increase  

the  sp in  ra te  by about three r p m .  

A t t i t ude  Sensors 

Two infrared horizon sensors  arranged i n  a V configurat ion 

determine the  s a t e l l i t e ' s  a t t i t u d e  i n  apace. The plane of 

the  V contains  the  sp in  axis and the  b i s e c t o r  of the  angle 

between the  o p t i c a l  axes i s  normal t o  the spin vector.  

If the spin axis of the satellite l a  normal t o  an Earth 

r a d i u s  the outputs  of the  sensors  are i d e n t i c a l .  

e r r o r  exists, t h e r e  w i l l  be a r o l l  e r r o r  90 degrees la ter  i n  

o r b i t  because of the i n e r t i a l  r l g i d l t y  of the sp in  vec tor .  

If a yaw 

This r o l l  e r r o r  I s  detectable as an Inequa l i ty  I n  the 

pulse  dura t ions  of the two sensors. 

=more- 
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Because accu racy  i s  de termined  by the r e s o l u t i o n  and 

r e l i a b i l i t y  of each  of the  data p o i n t s ,  a t  least 10 minutes  

of r o l l  e r r o r  will be r e q u i r e d  i n  a given pass. 

Television Cameras 

Tka camera subeyeterns are two Identical &-inch vidicon 

cameras, similar t o  those car r ied  on previous  TIROS mis s ions ,  

They have a r e s o l u t i o n  of abou t  two miles a t  p i c t u r e  c e n t e r .  

Tliese cameras, mounted on t n e  s ide of the s p a c e c r a f t ,  

are  can ted  26 degrees  t o  each s ide  of the  p l a n e  of t h e  

s , ~ ~ t c l l . . I t e t s  r o t a t i o n  so t h e y  can  view t h e  Earth once e v e r , '  

r c v o l u t i o n  ( e v e r y  s i x  seconds ) .  An on-board t i m e r  program 

t h e  c a n e r a s  t o  take p i c t u r e s  only when t h e  s a t e l l i t e  is 

looking s t r a i g h t  down a t  E a r t h .  

The 7.V t u b e  i s  a 500-scan l i n e  v i d i c o n  w i t h  a p e r s i s t e n c e  

that  F e r m i t s  a two-second scan  w i t h  l e s s  t h a n  '20 p e r  c e n t  

tleGraclation i n  p i c t u r e  q u a l i t y .  

Each wide  ;Ingle camera, u s i n g  104-degree lenses, w i l l  

iiominally t a k e  16 p i c t u r e s  p e r  o r b i t  a t  128 second i n t e r v a l s  

p r o v j - c l i n ~  n e a r l y  f u l l  dawn-to-dusk coverage .  Each p i c t u r c  

i . i i l l  Icovcr a 550,000 squa re  mile area. The i n t e r v a l  can  

be dezrcaseci t o  65 or even 32 seconds,  t h e r e b y  providin:.  

i nc reased  ove r l ap  of s u c c e s s i v e  p i c t u r e s  i f  r e q u i r e d .  

TIROS I c m e r a  systems can  send p i c t u r e s  d i r e c t l y  t o  a 

commandand data a c q u i s i t i o n  s t a t i o n  o r  s t o r e  t h e  p h o t o s  on 

one of two t a p ?  r e c o r d e r s  for r eadou t  when t h e  s a t e l l i t e  

p a s s e s  w:lthin ii 1,500 mise r a d i u s  of a [:round s t a t i o n .  

-more- 
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Television p i c t u r e s  t ransmit ted from t he  spacecraf' t 

a r e  reconstructed on spec ia l  kinescopes a t  the ground 

s t a t i o n  and a r e  photographed by 35mm cameras, 

Transmission time f o r  a f u l l  o r b i t  of p i c t u r e s  takes  

about t h ree  minutes and begins when t h e  s a t e l l i t e  rece ives  

a r ad io  command from the  ground. 

Su f f i c i en t  tape i s  provided i n  each of the two tape 

recorders  f o r  s t o r i n g  48 p i c t u r e  frames a t  a speed of 50 

inches p e r  second. 

playback and again just before recording. 

The tapes  a r e  erased immediately a f t e r  

Camera Triggering Subsystem 

Because of the  o r i e n t a t i o n  of the  cameras i n  r e l a t i o n  

t o  the spacecraf t  a new t r igge r ing  system i s  required for 

TIROS I s o  p i c t u r e s  a r e  taken only when t h e  cameras are 

looking v e r t i c a l l y  a t  E a r t h .  

Each of the  cameras has two independent t r i gge r ing  systems, 

a Self-Computing Trigger system and a Spin-Synchronized Trigp;er 

system. 

i s  t o  be used. 

A command from the  ground w i l l  s e l e c t  which system 

The Self  ComputinpTrigger system i s  cont ro l led  by a n  

on-board computer which p r e d i c t s  horizon crossings i n  advance 

t o  ready the  cameras and tape recorders  for an upcoming 

p i c t u r e  sequence. 

-more- 
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The 

when the  

Spin-Synchroni z ed Trigger system can operate  ~ n l  y 

spacecraf t  i s  spinning p r e c i s e l y  a t  9.8 rpm. 

Horizon scanners Idetermine the  s a t e l l i t e ’ s  sp in  r a t e  so  the 

t r i ,%ger ing  system w i l l  t u r n  the  cameras and tape recorders  

on when the  Earth i s  d i r e c t l y  below. 

Pow e r Supp 1 y 

The power supply d e l i v e r s  up t o  2.2 amperes and c o n s i s t s  

of s o l a r  c e l l s ,  s torage batteries,  vol tage r egu la to r s  

and prot;ect:ive c i r c u i t s .  

Solar  energy i s  converted t o  e l e c t r i c i t y  by 9,100 

N on P s o l a r  c e l l s ,  1 cm by 2 cm, at tached t o  the  top and 

sidles clf’ the  spacecraf t  cover assembly. The c e l l s  a r e  

arranged i n  shingles  of f i v e  series-connected c e l l s .  
# 

Each c e l l  has  a bonded coat  of fused s i l i c a  t o  improve 

thermal emissivit ,y and a vacuum-deposited a n t i - r e f l e c t i v e  

coating,,  p l u s  a 6mm sh i e ld  t o  prevent r a d i a t i o n  damage. 

Dui?ing the claylight o r b i t s ,  t h e  solar  array power i s  f e d  

d i ~ * e c t l . : ~  t o  s p a c w r a f t  subsystems. Current which i s  not  

required is used t o  charge 63 nickel-cadmium storage b a t t e r i e s  

which hive a capaci ty  of 295 watt-hours. 

The b a t t e r i e s ,  connected i n  three p a r a l l e l  s t r i n g s  of 

21 cells, supply spacecraf t  p e r  during the  nighttime. 

-more- 



Diodes i n  the solar  c e l l s  prevent t he  s torage  b a t t e r i e s  

f rom discharging i n t o  the  s o l a r  c e l l s  during o r b i t a l  night .  

DELTA LAUNCH VEHICLE 

The Delta p r o j e c t  management plus  launch operat ions i s  

under the  d i r e c t i o n  of t he  Goddard Space F l i g h t  Center,  

The Delta vehic le  has- . the following general  c h a r a c t e r i s t i c s :  

Height 90 f ee t  

Maximum diameter 8 f e e t  

L i f t - o f f  weight about 57 tons  

F i r s t  stage: Modif ied A i r  Force Thor, produced by 

Douglas Ai rc ra f t  Co. 

Fuel : 

Thrust:  l 7 0 , O O O  pounds 

Liquid (Kerosene w i t h  l i q u i d  oxygen as ox id ize r )  

Burning 
time: 

Weight: more than 50 tons 

about 2 minutes and 27 seconds 

Second s tage:  Aerojet  General Corp., JA 10-118 propulsion 

system. 

Fuel : Liquid (UDMH and I n h i b i t e d  Red Fuming N i t r i c  Acid) 

Thrust: about 7,500, pounds 

Burning 
time: 

Weight: 2 tons 

approximately 1 minute 40 seconds 

-more- 
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-- T h i r d  stage: Allegany B a l l i s t i c s  Laboratory X-258 motor 

Fuel. : S o l i d  

Thrust : A,pproximately 5,700 pounds 

Burlling 
t; tmc : 26 seconds 

Weight : 576 pounds 

PROJECT OFFICIALS 

D r , ,  IIomcr E. Kcwell, Associate Administrator f o r  Space 
Science and Applications 

D r ,  Morr i s  Topper, Director,  Office of Meteorological 
P r o  Er ams 

Mlzhael. L. Garbacz, Program Manager, Meteorological 

Vinccnt L. J3hnson, D i r e c t o r  of Launch V e h a e  eC Pro- 

F l i g h t  P ro jec t s  

pu ls lon  Programs Division 

T,  B. Norris,  Delta. ProGram Manager 

Godclard Space F l i g h t  Center: 
7 - w  

Dr. Jl2rry J.  Goett, Director  

Nel.son IJ. Spencer, Chief,  Agonomy eC Meteorology Division 

He]-bert I. Eht le r ,  Associate Chief f o r  Pro jec ts ,  Aeronomy 
& Meteorology M v i s i o n  

Robert M. GIaay, Chief, Goddard Launch Operations, Cape 
Kennedy, F la .  
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U. S. Weather Bureau: 

D r .  Robert White, Di rec tor  

David S. Johnson, Director,  National Weather S a t e l l i t e  
Center 

Douglas Ai rc ra f t  Co. : 

blarcus F. Cooper, Director,  F lo r ida  Test Center 

Jack Klien, Director ,  Delta Programs 

Radio Corp. of America: 

Abraham Schnapf, TIROS Projec t  Manager 
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WEATHER SATELLITE RECORD 

Satell i te 

TIROS I 

TIROS I1 

TIROS 111: 

I 

TIROS N 

TIROS V 

TIROS V I  

TIROS VI:[ 

TIROS V I 1 1  

NIMBUS I 

Launch. Date 

A p r i l  1, 1960 

Nov, 23, 1960 

Ju ly  1.2, 1961 

Feb. f j 3  1962 

-- 

June 1-9, 1962 

Sept, 18, 1962 

June :Lg, 1963 

Dec. :?13 1963 

Aug. 28, 1964 

L i f  etlme 

23 mos. 
10 mos. 

43 moa. 

43 moa, 

103 mos. 

s t i l l  

s t i l l  

26 days 

operat ing 

operat ing 

Indination 

48 degree8 

48 degree8 

48 degrees 

48 degrees 

58 degrees 

58 degrees 

58 degrees 

58 degrees 

near  polar /  
82 degrees 

W 
Pic tu res  

Taken 

22 3 952 

323593 

58 , 226 

66 , 674 

95 3 573* 
66$444+ 

27 , 000 

Tota l  p i c tu re s  440J631 

*As of Mld-January 

E1gh.t TIROS storm trackers p lus  the Nimbus I weather ob- 

server  have spot ted  almost every t r o p i c a l  storm and hurr icane 

since 1960, enabling the Weather Bureau t o  I ssue  more than 

5,000 nephanalyses and 1,000 storm b u l l e t i n s ,  

-End- 
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