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ESRO 11-B SATELLITE 

I n  a cooperat ive program with the United States the 

European Space Research Organization (ESRO),  w i l l  launch 

a sa te l l i t e  on o r  a f t e r  May 9 from the Western T e s t  Range, 

Calif. 

Designated ESRO 11-B, the  164-pound satel l i te  was b u i l t  

i n  Europe under the d i r e c t i o n  of the 10-nation ESRO. The 

spacec ra f t  w i l l  c a r ry  seven s c i e n t i f i c  experiments t o  study 

solar and cosmic r ad ia t ion .  The National Aeronautics and 

Space Administration w i l l  launch i t  on a Scout rocket,  under 

an  agreement signed i n  1964. 

A previous spacecraf t ,  ESRO 1 1 - A ,  a l s o  carrying a s o l a r  

and cosmic r a d i a t i o n  payload, was launched May 29, 1967, from 

the Western T e s t  Range 

i n t o  orbit .  The launch vehicle  failed during th i rd - s t age  

f i r i n g  when the motor casing burned through and caused the 

on a Scout, bu t  did not  go 

s p a c e c r a f t  t o  f a l l  i n  the  South Pac i f i c .  
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. 

The condi t ion  which led to  t h i s  f a i l u r e  has been elimi- 

nated i n  new Scout motors, 

The seven experiments i n  the ESRO 11-B sa te l l i t e  w i l l  

i n v e s t i g a t e  : 

. X-ray r a d i a t i o n  emit ted by t h e  Sun, t o  reach a better 

understanding of the Sun and t o  c o r r e l a t e  X-ray f l u x  changes 

with heating and ionoza t ion  i n  the ionosphere. 

. Corpuscular r a d i a t i o n  of the Sun, p a r t i c l e s  trapped 

i n  the  magnetic f i e l d  of t h e  Earth, and cosmic-ray p a r t i c l e s .  

. Elec t ron  component of primary cosmic r ad ia t ion .  

The four-s tage Scout w i l l  pu t  t h e  s a t e l l i t e  i n t o  a 

planned Sun-synchronous, polar o r b i t  wi th  a peyigee of 215 

s t a t u t e  m i l e s  (350 km) and a n  apogee of 680 miles (1,100 km). 

Planned o r b i t a l  per iod  is 98 minutes a t  a n  i n c l i n a t i o n  t o  the  

Equator of 98 degrees, 

The 10 na t ion  members of ESRO are Belgium, Denmark, 

France, Federal Republic of Gemany, I ta ly ,  the  Netherlands, 

Spain, Sweden, Switzerland, and the United Kingdom. The 

headquar te rs  is  loca ted  i n  Par i s .  Professor  Hermann Bondi 

is the Direc tor  General. 

-more- 



The seven scientific experiments carried on the satel- 

lite are provided by Dnperial College, London (three experi- 

ments); University of Leeds, England; University of 

Leicester and, University College, London; University of 

Utrecht, the Netherlands; and the Saclay Center for Nuclear 

Physics, France. Prime contractor for construction of ESRO 

11-B is Hawker Siddeley Dynamics Ltd. of the United Kingdom. 

ESRO and NASA will exchange all scientific information 

resulting from this cooperative project and will make the 

Pesults available to the world scientific community. 

The agreement between ESRO and NASA set up a two- 

spacecraft program. The second craft known as ESRO I, w i l l  

be launched by a Scout into polar orbit to gather information 

on the ionosphere. 

Tracking and data acquisition will be carried out by a 

special tracking network set up by ESRO. The new network 

will be fully operational for this launch. The NASA world- 

wide Space Tracking and Data Acquisition Network (STADAN) 

will perform backup service. 

NASA participation in the ESRO program I s  directed by 

the Office of Space Science and Applications, in cooperation 

with the Office of International Affairs. 

-more - 
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NASA's Goddard Space F l ight  Center, Greenbelt, Md., 

superv ises  the p ro jec t ,  provides t echn ica l  a s s i s t ance ,  t r a i n s  

ESRO t echnic ians  and, f o r  an i n t e r i m  per iod,  t r acks  and ac- 

qu i r e s  the data from the spacecraf t .  

Development of the  Spacecraf t  and a s soc ia t ed  t es t  gear 

is the r e s p o n s i b i l i t y  of the European Space Technology Centre, 

Noordwijk, Netherlands. 

NASA's Kennedy Space Center, %stern T e s t  Yange, w i l l  

provide pre-launch and launch support  and NASA's Langley 

Research Center, Hampton, Va., is respons ib le  for the four-  

stage Scout launch rocket.  The Scout rocket  is produced by 

Ling-Temco-Vought, Inc., Dallas. 

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS) 

-more- 
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MEMORANDUM OF UNDERSTANDING BETWEEN THE 
EUROPEAN SPACE RESEARCH ORGANIZATION 

UNITED STATES NATIONAL AERONAUTICS AND 
SPACE ADIINISTRATION 

A N D  THE 

The European Space Research Organization (ESRO) and the  
e. 

United States National Aeronautics and Space Administration 
(NASA) affirm a mutual desire t o  undertake a cooperative pro- 
gram of space research  by means of satellites. The ob jec t ives  
a r e  t o  ( a )  perform an i n t e g r a t e d  s tudy of the p o l a r  ionosphere 
with p a r t i c u l a r  emphasis on aurora l  events  and (b)  measure so- 
l a r  and cosmic r ad ia t ion .  

It i s  planned t o  accomplish this cooperat ive program 
through prepara t ion ,  launching, and use of two s a t e l l i t e s  
which are scheduled t e n t a t i v e l y  fo r  launching i n  1967, 

a. 

b. 

It 

The p o l a r  ionosphere satel l i te ,  t o  be known as ESRO I, 
w i l l  conta in  experiments t o  perform an  i n t e g r a t e d  s tudy 
of high l a t i t u d e  p a r t i c l e s  and t h e i r  e f f e c t s  on the po- 
lar  ionosphere, including o p t i c a l ,  heating, ion iza t ion ,  
and large scale dynamic e f f e c t s  involving cu r ren t s  and 
magnetic per turba t ions .  It w i l l  a l s o  include a beacon 
experiment f o r  measurements of t he  t o t a l  e l e c t r o n  con- 
t e n t  between the s a t e l l i t e  and ground observers. A 
near-polar e c c e n t r i c  o r b i t  within the c a p a b i l i t y  of the 
p resen t  Scout launch vehic le  is  planned f o r  ESRO I. 

The s o l a r  astronomy and cosmic ray  satell i te,  t o  be 
known as ESRO 11, w i l l  contain experiments t o  measure 
s o l a r  and cosmic r ad ia t ion  inc luding  X-rays, He I1 l i n e ,  
Lyman Alpha, trapped r ad ia t ion ,  s o l a r  and high energy 
e l ec t rons .  A near-polar e c c e n t r i c  o r b i t  within the ca- 
p a b i l i t y  of the present  Scout launch vehic le  is planned 
f o r  ESRO 11. 

i s  understood that t h i s  program is experimental i n  char- 
a c t e r  and the re fo re  sub jec t  t o  change i n  accordance with altered 
t e c h n i c a l  requirements and oppor tuni t ies .  

- ESRO w i l l  be responsible  f o r  the following: 

a. Providing the experiment instrumentat ion.  
b. Designing, construct ing,  testing, and de l ive r ing  t o  the 

launch s i te  two f l i g h t  q u a l i f i e d  spacec ra f t  f o r  each 
mission , 

c. Supplying spacec ra f t  ground checkout and launch support  
equipment. 

d. Providing such t r ack ing  and data a c q u i s i t i o n  support  as 
may be wi th in  the  c a p a b i l i t y  of the  p ro jec t ed  ESRO network, 

-more 



e. 
f .  

Reducing and analyzing the data. 
Supporting such t r a i n e e s  as may be assigned pursuant 
t o  5 ( a )  below. 

- NASA w i l l  be respons ib le  f o r  the fol lowing:  

a. Making a v a i l a b l e  p r o j e c t - r e l a t e d  t r a i n i n g  f o r  per iods  
providing mutual b e n e f i t s  wi th in  the limits of resources  
i n  f a c i l i t i e s .  

b,  Reviewing the acceptance tests of s a t e l l i t e  f l i gh t  Units  
and the r e s u l t s  of these tests. F ina l  determination of 
the  s u i t a b i l i t y  of f l i g h t  u n i t s  f o r  launching w i l l  be by 
j o i n t  ESRO/NASA decis ion.  

C. Providing the Scout launch vehic les ,  including heat 
shields and spacec ra f t  tie-down and sepa ra t ion  mech- 
anisms, requi red  f o r  launching the two sa te l l i t es  . 

d. Conducting t h e  launch operat ions,  inc luding  tracking 
t o  the p o i n t  where a n  i n i t i a l  o r b i t  is established. 

e. Supplying necessary a d d i t i o n a l  tracking and data ac- 
q u i s i t i o n  support, w i t h  reimbursement by ESRO of any 
incremental  cos t s  such as those  occasioned by special 
equipment and data tapes.  

ESRO and NASA will each bear the c o s t  of discharging i t s  
r e s p e c t i v e  r e s p o n s i b i l i t i e s  includlng the c o s t s  of t r a v e l  by 
personnel  and t r a n s p o r t a t i o n  charges on a l l  equipment f o r  which 
i t  i s  responsible .  

It is  intended tha t  t h i s  p r o j e c t  proceed by mutual agree- 
ment between ESRO and NASA. 
ing t h i s  w i l l  rest w i t h  p ro j ec t  managers t o  be named by ESRO 
and NASA. Assisted by a J o i n t  Working Group w i t h  app ropr i a t e  
membership, t he  ESRO and NASA p r o j e c t  managers w i l l  coordinate  
the agreed func t ions  and r e s p o n s i b i l i t i e s  of each agency with 
the other. 

The r e s p o n s i b i l i t y  f o r  accomplish- 

ESRO and NASA w i l l  use t h e i r  best e f f o r t s  t o  arrange f o r  
free customs c learance  of equipment requi red  i n  the  program, 

ESRO and NASA w i l l  exchange a l l  s c i e n t i f i c  information 
r e s u l t i n g  from t h i s  cooperative program and m a k e  the  r e s u l t s  
freely a v a i l a b l e  t o  the  world s c i e n t i f i c  community. 

(s)  Pierre Auger S) Hugh L. Dry den 
For the EuroDean Space Research For the National Aeronautics - 
Organization- and Space Administration 

J u l y  8, 1964 
-more - 
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ESRO I1 EXPERIMENTS 

Monitor of Energetic-Particle Flux (S-25) 

J. J. Quenby, both of Imperial College, London. 
Principal investigators are Professor H. Elliot and Dr. 

The experiment will measure the flux of energetic par- 
ticles in the vicinity of the Earth with two standard Ceiger- 
Muller counters, types Anton 302 and Anton 112. 

The Anton 302 counter is the energetic-particle detector 
most widely used in satellites to date. One of these counters 
in the ESRO II satellite will provide data on cosmic-ray and 
radiation-belt fluxes for comparison with earlier measurements 
obtained at other times, The Anton 112 counter wlll study 
particle fluxes below the main trapping region of the inner 
belt. 

Solar And Van Allen Belt Protons (S-27) 

Principal investigators are Professor H. Elliot and Dr. 
R. J. Wdls, both of Imperial College, London. 

The purpose of this experiment is to measure the proton 
flux outside Earth's atmosphere in the energy range of one to 
100 MeV. Protons in this energy range form a part of the 
galactic cosmic-ray flux; they constitute the major part of the 
energetic solar-flare particle flux; they also form part of 
the population of the radiation belt. The detector in this 
experiment will acquire data on the spectral and intensity 
variations of these three distinct particle populations, the 
geomagnetic thresholds at higher latitudes, and the way in 
which these change in periods of geomagnetic activity. 

The detector will measure the flux of alpha articles 
(mainly of solar ori in) in two energy ranges, 50x5 million 
electron volts, and f ;  5-70 MeV. 
Solar and Galactic Alphas and Particles and Protons (S-28) 

J. J. Quenby, both of Imperial College, London. 
Principal investigators are Professor H. Elliot and Dr. 

The scientific objective is to measure the time-dependence 
of the flux ratio of rotons and alpha particles of the same 
magnetic rigidity ( 0 . t  to 0.8 billion electron volts) which 
are emitted from the Sun in energetic particle events. 

-more- 
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These data will he lp  t o  c l a r i f y  the  modulation mechanism 
which a c t s  upon cosmic-ray p a r t i c l e s  i n  i n t e r p l a n e t a r y  space. 
A f u r t h e r  ob jec t ive  i s  t o  inves t iga t e  r i g i d i t i e s  of t h e  geo- 
magnetic th reshold ;  t he  instrument w i l l  monitor t he  f l u x  of 
r e l a t i v i s t i c  protons and alpha p a r t i c l e s .  

Primary Cosmic-Ray Electrons (S-29) 

Pr inc ipa l  i n v e s t i g a t o r s  are Dr. P. L. Marsden and Pro- 
f e s s o r  J. G. Wilson, both of University of k e d s ,  England, 

This experiment w i l l  determine the flux and energy d i s -  
t r i b u t i o n  of primary cosmic-ray e l e c t r o n s  i n  the Gev range. 
Such data are r e l evan t  t o  theo r i e s  of the  o r i g i n  and acce lera-  
t i o n  of cosmic-ray p a r t i c l e s  and, when combined wi th  r a d i o  
noise  observations,  provide a sound basis for estimating t h e  
strength of the g a l a c t i c  magnetic f i e l d .  

Hard So la r  X-Rays (s-36) 

P r inc ipa l  i n v e s t i g a t o r s  are Professor  E. H. Stewardson 
and Dr .  K. A.  Pound, University of Le ices te r ,  England, and 
Professor  R. L. F. Boyd, and J. L. Culhane, both of Universi ty  
College, London. 

This experiment w i l l  measure f l u x  and spectrum of solar 
X-rays in the  wavelength range of one t o  20 angstroms. A 
study of t h e  more ene rge t i c  part  of t h i s  r ad ia t ion ,  which i s  
c l o s e l y  related t o  s o l a r  flares and exhibits great v a r i a t i o n  
i n  t i m e ,  w i l l  con t r ibu te  t o  t h e  knowledge of s o l a r - f l a r e  
phenomena and the i r  c o r r e l a t i o n  w i t h  the ionosphere. 

This experiment will a l s o  provide p r e c i s e  information on 
the  abso lu te  i n t e n s i t y ,  spectral slope,  and v a r i a b i l i t y  of the 

angstroms. 
non-f lare"  Sun mainly i n  the s o f t e r  region, about 10 t o  20 II 

S o f t  S o l a r  X-Rays (S-37) 

P r i n c i p a l  i n v e s t i g a t o r s  a re  Professor  C. de Jager, Dr. 
W. de Graaff, and Dr. A. C. Brinlanan, a l l  of the  Universi ty  
of Utrecht,  the Netherlands. 

This experiment w i l l  monitor the  f l u x  of s o l a r  X-rays i n  
two wavelength bands between 44 and 70 angstroms t o  provide 
data on phenomena occurr ing during s o l a r  dis turbances.  The 
i n t e n s i t y  of r a d i a t i o n  i n  t h i s  range emitted during q u i e t  
pe r iods  is of great i n t e r e s t  for s o l a r  and ionospheric s tud ies .  

-more - 
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Flux and Energy Spectrum of S o l a r  and Galac t ic  Cosmic-Ray 
P a r t i c l e s  (S-72) 

Pr inc ipa l  i n v e s t i g a t o r  i s  Dr .  J. Labeyrie of Saclay 
Center for Nuclear Physics, France. 

T h i s  experiment w i l l  measure f lux  and energy d i s t r i b u -  
t i o n  of protons between 35 m i l l i o n  and one b i l l i o n  e l e c t r o n  
v o l t s  t h a t  ei ther belong t o  t h e  g a l a c t i c  cosmic rays o r  have 
been emitted by the Sun during a flare; the f l u x  and spectrum 
of alpha p a r t i c l e s  wi th  energy between 140 and 1200 m i l l i o n  
e l e c t r o n  vo l t s ,  and flux of r e l a t i v i s t i c  l i th ium,  beryllium, 
and boron nuclei .  The f l u x  and spectrum of trapped protons 
i n  the above range may a l s o  be measured occasional ly .  

The r e s u l t s  of the  i n v e s t i g a t i o n  will contribute t o  the 
understanding of solar flares and p a r t i c u l a r l y  of t h e  acce l -  
e r a t i o n  of ene rge t i c  par t ic les  on the Sun. 
should provide information on the modulation of g a l a c t i c  cos- 
mic rays i n  i n t e r p l a n e t a r y  space, e s p e c i a l l y  i n  conjunction 
with o the r  observat ions . 

The experiment 

-more- 
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SPACECRAFT AND SUBSYSTEMS 

Figure 1 0 A  shows the  i n t e r i o r  configurat ion and Figure 
10B shows the  spacec ra f t  a t tached  t o  the las t  stage of a Scout 
vehic le  us ing  the s tandard E-section adapter and sepa ra t ion  
sys tern . 

The spacec ra f t  i s  12-sided, weighs approximately 164 
pounds and i s  33.5 inches high and 30 inches i n  diameter. A 
c y l i n d r i c a l  t h r u s t  tube provides longi tudina l  s t r u c t u r a l  i n -  
t e g r i t y .  A f lange  a t  the  tube ' s  lower end a t t aches  d i r e c t l y  
t o  the Scout fourth-s tage adapter. Each of t h e  12 sides 
c a r r i e s  two areas of s o l a r  c e l l s ,  separa ted  by a band around 
the middle of t h e  s a t e l l i t e ,  providing 24 areas each car ry ing  
144 s o l a r  c e l l s .  

The s o l a r  c e l l  panels  a r e  hinged along one long i tud ina l  
edge t o  al low access t o  t h e  s a t e l l i t e  i n t e r i o r  without d i s -  
connecting the array w i r i n g .  Experiment instrumentat ion is 
l oca t ed  a t  the top, bottom and around the  spacec ra f t  mid-band. 

Telemetry and Data-Storage System 

The ESRO I1 telemetry s stem provides two data links 
(real-time and recorded da ta  3 which w i l l  t ransmit  i d e n t i c a l  
information, cons is t ing  of s c i e n t i f i c  measurements p l u s  "house- 
keeping" o r  monitor data for assessing s a t e l l i t e  performance 
and ve r i fy ing  i t s  operat ing mode. 

Real-Time Telemetry 

The real-time l i n k  w i l l  operate continuously t o  t ransmi t  
data as produced by t h e  s c i e n t i f i c  o r  t h e  housekeeping systems. 
Any s u i t a b l y  equipped s t a t i o n  can rece ive  transmissions,  which 
are compatible with conventional STADAN rece iv ing  equipment . 
Signals from the real-time t r a n s m i t t e r  wl11 also a i d  i n  poin t -  
ing the te lemetry s t a t i o n  antennas f o r  t racking  purposes. 

Tape Recorder 

In add i t ion  t o  real-t ime transmission, a n  on-board end- 
less-tape magnetic tape recorder  w i l l  s t o r e  information gen- 
erated while recept ion  of real-t ime transmission i s  not  pos- 
s i b l e .  Maximum s torage  capacity i s  110 minutes, s l i g h t l y  more 
t h a n  one o r b i t  period. The r a t i o  of record-to-playback speeds 
i s  1 t o  32. Stored data f rom one o r b i t  w i l l  be replayed i n  
approximately 3.5 minutes and t ransmi t ted  by the  high-power 
stored data t r ansmi t t e r .  

-more- 
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I Stored Ikta Telemetry 

T h i s  te lemetry l i n k  w i l l  operate during tape-recorder 
playback i n i t i a t e d  by ground command. Transmitted b i t  r a t e  
(4096 b i t s  per second) is  approximately 32 times the r e a l -  
time b i t  r a t e .  

Transmit ter  c h a r a c t e r i s t i c s  are:  

Car r i e r  frequency 136.05 MC 
Modulation PCM/PM 
Subca r r i e r  None 
Transmit ter  power 1.6 watts on command 
Duration of t ransmission 3.5 minutes p e r  o r b i t  
Information bandwidth 30 kc 

Antennas 

Both te lemetry t ransmit ters  (along w i t n  the  telecommand 
r e c e i v e r )  are coupled through a duplexer and hybrid r i n g  t o  
a four-element t u r n s t i l e  antenna whose elements, about 20.3 
inches (52.1 cm) long, are a t tached  t o  the lower end of t he  
s o l a r  c e l l  longerons and deployed p a r a l l e l  t o  the s a t e l l i t e ' s  
l o n g i t u d i n a l  ax i s .  

Command Sys t e m  

The ESRO I1 satel l i te  will be cont ro l led  i n  f l i g h t  by 36 
commands, using a tone -d ig i t a l  command system compatible with 
Goddard Space F l igh t  Center standards.  The on-board r e c e i v e r  
shares antennas wi th  the te lemetry t r a n s m i t t e r s  and operates  
on a n  RF frequency of 148.25 megacycles. 

Power System 

2-cm s o l a r  c e l l s  supp l i e s  power f o r  the satel l i te .  A nicke l -  
cadmium b a t t e r y  supplements t h i s  supply dur ing  shadow periods.  
Although the nominal o r b i t  p laces  t he  satel l i te  i n  f u l l  sun- 
l i gh t  f o r  most of i ts one-year l i f e t i m e ,  t h e  power system de- 
sign allows a continuous f u l l  sa te l l i t e  operat ion with 37 p e r  
cen t  o rb i t  time i n  shadow. 

S o l a r  energy converted t o  e l e c t r i c a l  energy in 3456 n-on-p 

S o l a r  Array 

The s o l a r  c e l l s  mounted on the  12 f aces  of the  sa te l l i t e  
body a r e  connected t o  form a s i n g l e  s o l a r  a r r a y  whose working 
p o i n t  is def ined by t he  b a t t e r y  normally f l o a t e d  ac ross  the 
array. 

-more- 
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The a r r a y  provides power I n t o  t h e  b a t t e r y  and i n t o  the  
load. 
charge cont ro l ,  maintaining a maximum of 23.4 v o l t s  on the 
array.  

A shunt r egu la to r  1 s  an e s s e n t i a l  p a r t  of the b a t t e r y  

Bat te ry  

A nickel-cadmium battery of 16 hermet ica l ly  sealed, 3- 
ampere-hour c e l l s  connected i n  series w i l l  provide s u f f i c i e n t  
power t o  opera te  t h e  sa te l l i t e  during e c l i p s e  periods. The 
b a t t e r y  pack i s  i n  two e igh t - ce l l  s ec t ions  side by side. The 
cel ls  of each s e c t i o n  are arranged with a l t e r n a t e  p o l a r i t i e s  
t o  minimize t h e  ne t  magnetic moment. 

A n  under-voltage d e t e c t o r  i s  provided to p r o t e c t  the  
power system by reducing the loads i f  the b a t t e r y  power fa l l s  
below 16.8 v o l t s .  

A t t i t ude  Control System 

The sa t e l l i t e  w i l l  be spin-s tabi l ized about i t s  longi- 
t u d i n a l  ax i s .  Nominal o r b i t a l  i n j e c t i o n  w i l l  o r i e n t  t h i s  
a x i s  approximately normal t o  t h e  Earth-Sun l i n e ,  i n su r ing  
adequate viewing f o r  the s o l a r  experiments. A n  a t t i t u d e  con- 
t r o l  system is  provided t o  maintain t h i s  o r i e n t a t i o n  within 
p l u s  o r  minus 10 degrees. 

The con t ro l  torques w i l l  r e s u l t  from the i n t e r a c t i o n  be- 
tween the geomagnetic f i e l d  and a f i e l d  generated i n  t h e  satel- 
l i t e  by passing a s u i t a b l y  polar ized  cur ren t  through a co i l .  
Solar-aspect information obtained by sensors  i s  fed t o  an  on- 
board l o g i c  system, which generates  the appropr ia te  cur ren t  
p o l a r i t i e s  and switch-on times. This automatic on-board sys- 
t e m  i s  s u b j e c t  t o  ground command override.  At t i tude  informa- 
t i o n  i s  obtained, i n '  this case, from the on-board magnetometer 
and an analog Sun sensor measuring the poin t ing-er ror  angle. 

De-Spin System 

The s p i n  ra te  a t  s a t e l l i t e  s epa ra t ion  from t h e  fourth-  
stage motor w i l l  be between 160 and 180 rpm. 
reduced t o  the  required opera t iona l  s p i n  rate of 30 t o  40 r p m  
by a yo-yo system, cons i s t ing  of two equal  weights a t tached  
t o  t h e  s a t e l l i t e  by tapes.  A simple pyrotechnic l a t c h  mech- 
anism w i l l  release the weights. The assembly w i l l  be mounted 
around the sa te l l i t e  body close t o  the cen te r  of grav i ty .  

T h i s  will be 

-more - 
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Spin-up System 

a c a p a b i l i t y  of 
30 and 40 rpm. 

I A cold-gas spin-up system w i l l  opera te  on command, w i t h  
t h r e e  spin-ups t o  maintain the r a t e  between 

Nutation Damping System 

A bal l - in- tube nu ta t ion  damper w i l l  be used t o  reduce 
o r  e l imina te  the  spacec ra f t  coning angle. The dampers w i l l  
have a time constant  of about 20 minutes and a small thres- 
hold coning angle. 

Housekeeping System 

Seven voltage,  t h r e e  current ,  and 10 temperature sensors  

The ESRO I1 system inc ludes  

w i l l  monitor t he  opera t ion  of the s a t e l l i t e  throughout i t s  
l i f e .  A sensor  w i l l  measure t h e  s p i n  rate of the sa te l l i t e  
wi th  a n  accuracy of one percent.  
telemetry channels a l l o c a t e d  t o  provide i n f o m a t i o n  on tele- 
metry and tape recorder performance, as well as monitors t o  
permit v e r i f i c a t i o n  of command execution. 

Thennal Control System 

ESRO I1 is thermally cont ro l led  by s t r i c t l y  pass ive  
means. 
t o  the s o l a r  c e l l  panels,  whose r a d i a t i o n  p r o p e r t i e s  are rea- 
sonably well known. 
system maintains the  s p i n  axis nearly normal t o  the  sun l igh t ,  
the area exposed t o  s u n l i g h t  remains constant.  
covers, which rece ive  no d i r e c t  s o l a r  input ,  are coated with 
substances which a c t  t o  adjust t h e  mean spacec ra f t  tempera- 
t u r e  t o  the  l e v e l  desired. 

The i n t e r n a l  spacecraf t  equipment i s  thermally coupled 

Because t h e  s p a c e c r a f t ' s  a t t i t u d e  con t ro l  

The end 

-more- 



Event 

L i f t o f f  

F i r s t  stage burnout 

Second s t a g e  i g n i t i o n  

Second stage burnout 

T h i r d  s t age  i g n i t i o n  

LAUNCH VEHICLE 

Scout i s  a four-s tage so l id  f u e l  rocket  system. Scout 
S-161 and the  ESRO I1 spacecraf t  w i l l  be set  on an  i n i t i a l  
launch azimuth of 191.949 degrees t o  obta in  a re t rograde  o r b i t .  
The Scout program i s  managed by  NASA's Langley Research Center, 
Hampton, Va.  

The f o u r  Scout motors, Algol, Castor,  Antares, and 
Fi4-4.5 are  in te r locked  w i t h  t r a n s i t i o n  s e c t i o n s  t h a t  conta in  
guidance, con t ro l ,  i g n i t i o n ,  instrumentat ion system, sepa ra t ion  
mechanics, and the s p i n  motors needed t o  s t a b i l i z e  t h e  f o u r t h  
s t age .  

Guidance f o r  Scout i s  provided by an  a u t o p i l o t  and 
c o n t r o l  achieved by a combination of aerodynamic surfaces,  
j e t  v a n e s  and hydrogen peroxide j e t s .  The launch veh ic l e  
i s  approximately 73 fee t  long and weighs about 40,000 pounds 
a t  l i f t o f f .  

F l i g h t  Sequence - 

T h i r d  stage burnout 

Spin-up 

T h i r d  stage sepa ra t ion  

Four th  stage i g n i t i o n  

Four th  stage burnout & o r b i t a l  i n j e c t i o n  

Spacecraf t  s epa ra t ion  

Time (seconds) 

- 
76.1 

77.9 
116.8 

176.8 

212.7 

402.3 

403.8 

408.3 

439.8 

739 9 8 

-more - 
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ESRO PROGRAM PARTICIPANTS 

European Space Research - Organization, Par i s  

Professor  Hermann Bondi 

Jean -A 1 b e r t  Dinke sp  2 1 e r 

Werner Kleen 

Robert Pacaul t  

P i e r r e  B las se l  

Dr. D. E. Page 

NASA 

John R .  Holtz 

Raymond Miller 

Dr. Erwin R.  Schmerling 

Paul E. Goozh 

Herbert L. Eaker 

James P.  Ta len t ino  

Dr. Lesl ie  H. Meredith 

Roland TI. English 

Robert A .  Schrnitz 

Angelo Guastaf e r r0  

Henry R .  Van Goey 

-end- 
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Program Manager, Headquarters 
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Headquarters 

Program S c i e n t i s t ,  
Headquarters 

Scout Program Manager, 
Headqu a r  t e r s 

ESRO I1 Pro jec t  Manager, 
Goddard 

ESRO I1 Pro jec t  Coordinator, 
Goddard 

Pro jec t  S c i e n t i s t ,  Goddard 

Head, Scout P ro jec t  Off ice ,  
Langley 

Sc out Pay1 oad Coord i na t o r , 
Langley 

Head, Langley Mission Support 
Off ice ,  Western T e s t  Range 

Manager, Kennedy Space Center,  
ULOj Western T e s t  Range 
Operations Divis ion 



ESRO 11-B SATELLITE 

I n  a cooperative program wi th  the United S t a t e s  t h e  

European Space Research Organization (ESRO) w i l l  launch 

a s a t e l l i t e  on o r  a f t e r  May 9 from the  Western T e s t  Range, 

Calif .  
I 

I 
Designated ESRO 11-B, t he  164-pound s a t e l l i t e  was b u i l t  

in Europe under t h e  d i r e c t i o n  of the 10-nation ESRO. The 

s p a c e c r a f t  will c a r r y  seven s c i e n t i f i c  experiments t o  s tudy 

solar and cosmic r a d i a t i o n .  The National Aeronautics and 

Space Administration w i l l  launch i t  on a Scout rocket,  under 

an  agreement signed i n  1964. 

3 
i 

A previous spacecraf t ,  ESRO 1 1 - A ,  also car ry ing  a so la r  

and cosmic r a d i a t i o n  payload, was launched May 29, 1967, from 

the Western T e s t  Range 

i n t o  o r b i t .  The launch vehicle  fa i led during th i rd-s tage  

f i r i n g  when the motor cas ing  burned through and caused the  

s p a c e c r a f t  t o  fall i n  the  South Pac i f i c .  

on a Scout, bu t  d id  n o t  go 
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