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I. INTRODUCTION 

Beth t h e  Drop Sonde and Photo S i n k e r  are  s imilar  
(see F i g u r e  1) bomb-shaped, we l l - in s t rumen ted  a tmosphere  
t r a v e r s i n g  p robes  which measure t h e  s t a t e  of  s e l e c t e d  r e g i o n s  
o f  t he  Venus a tmosphere .  I n  a d d i t i o n ,  t h e  Photo  S i n k e r  has 
t h e  c a p a b i l i t y  o f  t a k i n g  TV p i c t u r e s  o f  t h e  s u r f a c e  and nea r -  
s u r f a c e  r e g i o n .  More d e t a i l e d  o b j e c t i v e s  o f  t h e  Drop Sonde 
a re  l i s t e d  i n  Tab le  I ,  and those o f  t h e  Photo  S i n k e r  a r e  l i s t e d  
i n  Tab le  11. I n  t h e  c o n t e x t  of t h i s  s t u d y ,  t h e  p robes  a r e  
d e l i v e r e d  from a manned f l y b y  s p a c e c r a f t .  

Both p r o b e s  are s e p a r a t e d  from t h e  manned f l y b y  ve- 
h i c l e  and a re  g i v e n  v e l o c i t y  inc remen t s  (AV)  s u f f i c j . e n t  i n  b o t h  
magni tude  and d i r e c t i o n  t o  p l a c e  them on t h e  des i r ed  t r a j e c t o r y .  
S e p a r a t i o n  t imes are  of t h e  o r d e r  of  a f e w  days  p r i o r  t o  manned 
v e h i c l e  p e r i a p s i s .  Lead t imes  f o r  t h e  D r D p  Sondes are  abou t  
15 h o u r s ,  and f o r  t h e  Photo S inke r  are abou t  1 1 / 2  h o u r s .  
After t h e  s e p a r a t e d  p r o b e s  have t r a v e l e d  abou t  half  t h e  d i s t a n c e  
from s e p a r a t i o n  t o  t h e  p l a n e t  s u r f a c e ,  t h e y  a re  g i v e n  a midcourse  
c o r r e c t i o n ,  if r e q u i r e d .  (Optimal  s e p a r a t i o n  and midcourse  
C o r r e c t i o n  t imes  a re  d i s c u s s e d  more f u l l y  i n  R e f e r e n c e  2 ,  f o r  
t h e  c a s e  of Mars). Then, t h e i r  e n g i n e s  a r e  j e t t i s o n e d .  

During t h e  c o u r s e  of f l i g h t  from s e p a r a t i o n  t o  
a tmosphe r i c  e n t r y ,  t h e  p robe  i s  t r a c k e d  by radar ,  s o  t h a t  i t s  
d i s t a n c e  from t h e  manned v e h i c l e  i s  known. 

A t  a d i s t a n c e  o f  about  2 0 0 0  km from t h e  p l a n e t  s u r f a c e  
t h e  Langmuir p robe ,  f r ee -molecu le  p r e s s u r e  p r o b e s ,  and mass s p e c t r o -  
meter b e g i n  o p e r a t i o n .  Continuous t r a n s m i s s i o n  o f  data  o c c u r s  
u n t i l  t h e  probe  e n c o u n t e r s  t h e  i n i t i a l  p o r t i o n  of t h e  s e n s i b l e  
a tmosphere  ( ~ 2 0 0  f 70 km).  Then, communications a re  t e m p o r a r i l y  
d i s r u p t e d  d u r i n g  t h i s  h igh -hea t ing  reg ime,  due  t o  t h e  f o r m a t i o n  
o f  a plasma shea th  abou t  t h e  v e h i c l e .  I n  t h i s  h i g h - d e c e l e r a t i o n  
p h a s e ,  a c c e l e r o m e t e r  r e a d i n g s  a T h i s  data I s  s t o r e d ,  
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ABSTRACT 

System r e q u i r e m e n t s  for two similar  c l a s s e s  of Venus 

a tmosphere  t r a v e r s i n g  p r o b e s ,  Drop Sondes and  Photo S i n k e r s ,  

are p r e s e n t e d .  Emphasis i s  p l a c e d  o n  t h e  s e l e c t i o n  o f  a 

w e l l  ba l anced  exper iment  payload .  I n  comparison w i t h  s imilar  

t y p e  p r o b e s  s u g g e s t e d  f o r  Mars, it i s  s e e n  t h a t  p robe  d e s c e n t  

t i m e  for Venus i s  i n c r e a s e d  by about  two o r d e r s  o f  magni tude ,  

b u t  e n t r y  d e c e l e r a t i o n  and h e a t i n g  l o a d s  a l s o  r i s e .  
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and i s  t r a n s m i t t e d  a f t e r  t h e  communication: b l a c k o u t  c e a s e s .  
Because t h e  probe i s  n o t  t r a c k e d  d u r i n g  i l i c >  b lackou t  phase ,  
t r a j e c t o r y  informal i n n  i s  o b t a i n e d  f r o m  mu1 t i n l e  i n t e g r a t i o n  
o f  t h e  a c c e l e r o m e t e r  d a t a .  When communications have resumed 
and probe  h e a t i n g  has  dec reased  c o n s i d e r a b l y  ( d e c e l e r a t i o n  
i s  a l s o  n e g l i g i b l e ) ,  t h e  h e a t  s h i e l d  ( I n c l u d i n g  t h e  Langmuir 
p robe  and f r e e  molecule  p r e s s u r e  p r o b e s ,  which a re  b u i l t  i n t o  
t h e  heat s h i e l d )  i s  j e t t i s o n e d .  The j e t t i s o n i n g  process , .  
which i s  i n i t i a t e d  by a low g s e n s i n g  s w i t c h ,  c o n s i s t s  of  
two s t e p s .  F i r s t ,  t h e  h e a t  s h i e l d  i s  c u t  i n  h a l f  b y  s t r a t e -  
g i c a l l y  p l a c e d  c h a r g e s ,  w i t h  t h e  c u t t i n g  p l a n e  c o n t a i n i n g  t h e  
a x i s  o f  t h e  e n t r y  cone. Then t h e  two cone h a l v e s  a re  s p r i n g -  
e j e c t e d  t o  t h e  s i d e ,  s o  t ha t  t h e y  w i l l  n o t  i n t e r f e r e  w i t h  t h e  
v e h i c l e .  Af te r  t h i s ,  t h e  v e h i c l e  e n t e r s  i t s  t e r m i n a l  f l i g h t  
phase ( ~ 6 0  km). During t h i s  reg ime,  t h e  p robe  descends  a t  
i t s  l o c a l  t e r m i n a l  v e l o c i t y ,  a l l  t h e  w h i l e  t a k i n g  con t inuous  
atmosphere measurements and r e l a y i n g  t h e  da ta  t o  t h e  manned 
f l y b y  v e h i c l e .  In a d d i t i o n ,  t h e  Photo S i n k e r  t akes  TV p i c -  
t u r e s  o f  t h e  s u r f a c e  r e g i o n  and t r a n s m i t s  t h e m  t o  t h e  manned 
v e h i c l e .  A l l  expe r imen t s  a r e  c o n s i d e r e d  t e r m i n a t e d  when t h e  
p robe  impac t s  w i t h  t h e  slurface,  and i t s  t r a n s m i s s i o n  c e a s e s .  

C o n s t r a i n t s  on Drop Sonde t a r g e t i n g  may be b r i e f l y  
summarized as f o l l o w s .  For t h e  nominal  (15 h o u r )  l ead  t i m e ,  
t h e  area a v a i l a b l e  f o r  t a r g e t i n g  pu rposes  i s  t h e  c o n i c a l  
r e g i o n  shown i n  F i g u r e  3-A w i t h  cone a n g l e  C .  T h i s  c o n s t r a i n t  
o c c u r s  due t o  t h e  l i m i t e d  coverage o f  t h e  manned v e h i c l e  t r a j e c -  
t o r y  b y  t h e  probe  an tenna  beam, w i t h  t h e  cone a n g l e  C n e c e s s a r -  
i l y  b e i n g  e q u a l  t o  t h e  probe a n t e n n a  beam w i d t h  (50'). 

I n  t h e  c a s e  of  a s h o r t e r  lead t i m e  ( % 7  h o u r s ) ,  t h e  
r e d u c t i o n  i n  f r e e - s p a c e  communication l o s s e s  a l l o w s  u s e  o f  
an  o m n i d i r e c t i o n a l  a n t e n n a .  Here, n e a r l y  t h e  f u l l  h a l f - p l a n e t  
s e e n  by  t h e  manned v e h i c l e  i s  a v a i l a b l e  f o r  t a r g e t i n g  ( 3 - B ) .  

On t h e  assumpt ion  t h a t  any AV r e q u i r e d  f o r  a probe  
d i r e c t i o n  change shou ld  b e  no l a r g e r  t h a n  t h e  AV n e c e s s a r y  
f o r  a 15 hour  l e a d  t i m e ,  t h e  p robe  may be s e p a r a t e d  no less  
t h a n  2 0 , 0 0 0  k m  from i t s  h y p o t h e t i c a l  p e r i a p s i s  p o i n t  ( F i g u r e  3 - C ) .  

For t h e  nominal Photo S i n k e r  m i s s i o n  (1 1 / 2  hour  lead 
t i m e )  t h e  t a r g e t i n g  a r e a  i s  a g a i n  t h e  c o n i c a l  r e g i o n  shown i n  
Figuide 3-A.  If it  i s  d e s i r e d  t o  have n e a r l y  t h e  f u l l  h a l f - p l a n e t  
s e e n  from the  manned v e h i c l e  a v a i l a b l e  f o r  t a r g e t i n g  p u r p o s e s ,  
w h i l e  keep ing  t h e  b i t  r a t e  c o n s t a n t ,  t h e n  t h e  lead t i m e  may be 
r educed  t o  3/4 of a n  hour ,  and a n  o m n i d i r e c t i o n a l  an tenna  may 
b e  employed. Because of  t h e  f a c t  t h a t  t h e  probe  d e s c e n t  t i m e  
i s  nominal ly  1 / 2  hour ,  b u t  s u b j e c t  t o  l a r g e  u n c e r t a i n t i e s ,  u sage  
o f  t h e  1 1 / 2  hour  lead t i m e  provides a b e t t e r  g u a r a n t e e  t h a t  com- 
mun ica t ions  w i l l  be  ma in ta ined  for t h e  comple te  d e s c e n t .  
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One additional constraint, due to photographic 
requirements, is that the descent through the lower atmosphere 
should be on the sunlit portion of the planet. 

111. Experiments Subsystem 

Table 111-A lists the major instruments on board 
the Drop Sonde, while Table 111-B lists the instruments on 
board the Photo Sinker. All the instruments on the Drop Sonde 
are included in the Photo Sinker complement. Specific instru- 
ment functions will now be briefly described. 

Langmuir Probe - Obtains electron and ion densities 
in upper atmosphere from measurements of electron 
and ion fluxes (200+2000 km). 

Free-Molecule Pressure Probe - Obtains neutral 
particle densities in upper atmosphere from 
measurements of neutral particle stagnation 
pressures (200+500 km). 

Accelerometers - Obtain probe trajectory in high- 
deceleration regime from double integration of 
deceleration readings (60-+200 km). 

Mass Spectrometer - Obtains atmospheric composition 
from measurements of charged particle and neutral 
particle concentrations. Instrument requires 
pumping at inlet in high pressure region (terminal 
flight phase) (0+500 km). 

Temperature Sensors - Obtain ambient static tempera- 
tures from measurements of local total temperatures 
(0+60 km) . 
Pressure Sensors - Obtain ambient static pressures 
by direct measurements (0+60 km). 

Photometers - Obtain transmissivity of atmosphere 
for visible radiation (light) from measurements of 
visible light level (0+60 km) . 
Disdrometer - Obtain particle size and density in 
lower atmosphere from observation of light scattering 
(0-+60 km) . 
a-Densitometer - Obtain lower atmospheric density 
from measurements of a-particle absorption by the 
atmosphere (0+60 km) . 
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10) B-Densitometer - Obtain lower atmospheric density 
from measurenents of @-particle absorption by the 
atmosphere. Complements and serves as a check on 
the a-densitometer experiment (0+60 km). 

11) Radar Altimeter - Obtains probe altitude, after 
blackout, from range measurements (0+60  km). 

12) Impact Accelerometer - Obtains surface property 
information from deceleration measurements at 
surface impact. 

13)  Rate Gyro - Obtains atmospheric turbulence data 
from measurements of vehicle angular velocity 
(0+60 km). 

14) Television Camera - Obtains surface features from 
photographs taken during terminal descent. Pictures 
are taken every ten seconds from 100,000 ft alti- 
tude until impact. Initial pictures have a surface 
resolution of 360 ft, and a coverage of 
70,000 ft x 70,000 ft. Final picture would have 
a surface resolution of 1 5  ft, and a coverage of 
3,000 ft x 3,000 ft. 
of information (per picture). 

Total picture content is lo6 bits 

1 5 )  IR Radiometer - Obtains infrared emission over field 
of view of TV camera. Allows assignment of gross 
average temperatures to photographed regions (0+30 km). 

16) Gas Chromatograph - Obtains lower atmosphere composition. 
Complements mass spectrometer results ( 0 + 6 0  km). 

IV. Communications Subsystem 

A. Drop Sonde 

Due to relatively long lead times considered for some 
Drop Sondes ($15 hours) communication ranges of about 600,000 km 
have to be considered. 

The required information rate can be estimated at 
300 bits per second f o r  the transmission of both real time data 
acquired after exit from blackout and concurrent readout of the 
data accumulated during blackout. Taking into account the 
communication capabilities foreseen for the manned vehicle, 
i.e., utilization of S-band frequencies, a twenty foot diameter 
antenna, and a three hundred watt transmitter, it is found that 
the gain requirement of the probe antenna for the command link 
manned vehicle-to-probe is satisfied by a 7.5 inch diameter 
conical horn antenna. 
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C h o o s ~ n g  t h i s  c o n i c a l  ho rn  an tenna  i n  t u r n  d e t e r m i n e s  
t h e  power r e q u i r e m e n t  o f  t h e  p robe  t r a n s m i t t e r  f o r  t h e  probe-  
to-manned v e h i c l e  data  t r a n s m i s s i o n  l i n k .  The r e q u i r e d  t r a n s -  
m i t t e r  Dower o u t p u t  i s  6 .3  w a t t s .  ( 3 )  
f i c i e n c y  of lo%, t h e  r e q u i r e d  power i n p u t  i s  63 wat t s .  A 
bandwidth o f  abou t  500 h e r t z  shou ld  be  a d e q u a t e .  

With a t r a n s m i t t e r  e f -  

B. Photo S i n k e r  

Maximum t r a n s m i t t e d  b i t  r a t e  i s  governed by t h e  TV 
expe r imen t .  It i s  f e l t  tha t  s i x  p i c t u r e s  p e r  minu te ,  or 
1 0  b i t s  p e r  second,  ove r  a maximum r a n g e  t o  t h e  manned 
v e h i c l e  o f  6 0 , 0 0 0  k i l o m e t e r s ,  w i l l  b e  a d e q u a t e .  With t h e  
same 7 . 5  i n c h  diameter c o n i c a l  h o r n  a n t e n n a ,  f a c i n g  rearward, 
a t r a n s m i t t e r  o u t p u t  power of s i x t y  watts ( i n p u t  power $200 watts) 
i s  s u f f i c i e n t  , ( 3 )  wh i l e  t h e  t r a n s m i s s i o n  f r equency  i s  s e l e c t e d  
t o  be S-band. 

5 

V. Power Subsystem 

A .  Drop Sonde 

I n  t h i s  c a s e ,  z i n c - s i l v e r  b a t t e r i e s  may be u s e d  t o  
supp ly  power for o p e r a t i o n  o f  a l l  v e h i c l e  components ( p r o b e  i n -  
s t r u m e n t a t i o n ,  communication and data h a n d l i n g ,  p r o p u l s i o n ,  
and a v i o n i c s ) .  According t o  Re fe rence  4 ,  f o r  s l o w  d r a i n  t i m e ,  
t h e s e  b a t t e r i e s  may be  expec ted  t o  y i e l d  30 w a t t - h o u r s p e r  
pound, s o  t h a t  t h r e e  pounds of  b a t t e r i e s  a re  q u i t e  a d e q u a t e .  

B. Photo S i n k e r  

For t h i s  p r o b e ,  approx ima te ly  240  wa t t -hour s  o f  
ene rgy  a re  n e c e s s a r y .  Thus,  e i g h t  pounds of t h e  above men- 
t i o n e d  z i n c - s i l v e r  b a t t e r i e s  are  r e q u i r e d .  

V I .  S t r u c t u r a l  Subsystem 

F i g u r e  1 shows a c r o s s - s e c t i o n  view of  t h e  Drop Sonde. 
The main d i f f e r e n c e  between t h e  Drop Sonde and Photo S i n k e r  i s  
t h e  p r e s e n c e  of a v iewing  window a t  t h e  forward  r e g i o n  o f  t h e  
Photo  S i n k e r .  Both p robes  a r e  bomb-shaped and have s t a b i l i z i n g  
f i n s  on t h e  rear .  Each probe i s  c o n t a i n e d  i n  a cone-shaped 
heat s h i e l d ,  w i t h  t h e  cone a n g l e  i d e a l l y  s e l e c t e d  t o  minimize 
combined r a d i a t i v e  and c o n v e c t i v e  e n t r y  h e a t i n g .  A smal l  cone 
a n g l e  minimizes  r a d i a t i v e  h e a t i n g ,  w h i l e  a l a r g e  cone a n g l e  
minimizes  c o n v e c t i v e  h e a t i n g .  The f r o n t  p o r t i o n  of  t h e  p r o b e  
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c o n t a i n s  t h e  s c i e n t i f i c  payload ,  w h i l e  t h e  r ea r  s e c t i o n  h o l d s  
t h e  da ta  h a n d l i n g  and communication subsystem. Behind t h e  
main body o f  t h e  p robe  i s  t h e  p r o p u l s i o n  s y s t e m ,  which i s  
j e t t i s o n e d  a f t e r  t h e  midcourse maneuver. 

Re fe rence  5 d e s c r i b e s  t h e  t h e r m a l  c o n t r o l  s u g g e s t e d  
for each  probe .  B r i e f l y ,  t h e  p robe  s h e l l  i s  h e a v i l y  i n s u l a t e d  
such  t h a t  i t s  c o n t e n t s  do n o t  t h e r m a l l y  i n t e r a c t  w i t h  t h e  en- 
v i ronment  d u r i n g  d e s c e n t .  Also,  t o  remove t h e  energy  g e n e r a t e d  
w i t h i n  t h e  p robe ,  a heat s i n k  ( s u c h  as i c e ,  w i t h  heat of 
l i q u e f a c t i o n  o f  40 w a t t - h o u r s / l b )  i s  p rov ided .  About s i x  
pounds of  i c e  are  n e c e s s a r y  f o r  t h e  Photo S i n k e r ,  wh i l e  two 
pounds of i c e  shou ld  be adequa te  f o r  t h e  Drop Sonde. 

The r e l a t i v e  weight of  s t r u c t u r e  t o  pay load  
( i n s t r u m e n t s ,  communications,  c o o l a n t )  w i l l  change f o r  dif- 
f e r e n t  e n t r y  a n g l e s .  For sha l low e n t r y  ( < 3 0 ° ) ,  t h e  growth 
f a c t o r  ( r a t i o  of t o t a l  v e h i c l e  weight  a t  e n t r y  t o  pay load  
w e i g h t )  i s  about  1 . 6 ,  whi le  f o r  s t e e p  e n t r y ,  i t  i s  approx ima te ly  

(6) 2 . 5  . 
VII. P r o p u l s i o n  System 

A l i q u i d  f u e l  eng ine  i s  s e l e c t e d  due t o  t h e  a r b i t r a r y  
r equ i r emen t  t h a t  t h e  same eng ine  b e  r e f i r e d  f o r  midcourse  maneu- 
v e r s .  The eng ine  t h r u s t  i s  50  pounds,  i t s  nominal  s p e c i f i c  i m -  
p u l s e  i s  300 seconds ,  and t h e  mass f r a c t i o n  f o r  t h e  e n t i r e  
e n g i n e  subsystem i s  0 . 7 .  Once midcourse  c o r r e c t i o n s  a r e  made, 
t h e  eng ine  i s  j e t t i s o n e d .  

VIII. S t e r i l i z a t i o n  Subsystem 

The s t e r i l i z a t i o n  c a n i s t e r s ,  which c o n t a i n  t h e  p r o b e s  
u n t i l  t h e i r  s e p a r a t i o n  t imes,  and  which a re  h e r m e t i c a l l y  sealed 
u n t i l  t h i s  t i m e ,  per form two d i s t i n c t  f u n c t i o n s :  

1) P r o t e c t i o n  o f  t h e  probe  and i t s  a s s o c i a t e d  p r o p u l s i o n  
subsystem from r e c o n t a m i n a t i o n  w i t h  micro-organisms 
subsequent  t o  t h e  t e r m i n a l  s t e r i l i z a t i o n  p r o c e s s  
( t h e  main f u n c t i o n ) ;  and  

2 )  F a c i l i t a t i o n  o f  t h e  t h e r m a l  c o n t r o l  o f  t h e  p robe  
d u r i n g  t h e  p e r i o d  of s t o r a g e  aboa rd  t h e  manned v e h i c l e .  

The p r e s s u r i z e d  canis te rs  a re  c o n s t r u c t e d  t o  a l l o w  
v e n t i n g  a t  any des i red  t i m e .  

1 0  14-RNK-  j a n  R .  N .  Kos to f f  

At tachments  
T a b l e s  I, 11, 111-A, 111-B 
F i g u r e s  1-3 
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TABLE I - DROP SONDE OBJECTIVES 

General Objectives Detailed Objectives 

I) Atmospheric Properties 

Physical Pressure, temperature, neutral 

density, electron density 

Chemical Mass spectrum 

Circulation Turbulence 

Clouds Particle size 

Transmission Radio frequency (communications band) 

and light attenuation 

11) Surface Properties 

Physical 

Op t i c a 1 

111) Biological Properties 

Environmental 

Radar reflectivity 

Illumination 

Atmospheric conditions 



BELLCOMM, I N C .  

TABLE 11- PHOTO SINKER OBJECTIVES 

General Objectives 

I Atmospheric Properties 

Physical 

Chemical 

Circulation 

Clouds 

Transmission 

I1 Surface Properties 

Physical 

Optical 

I11 Biological Properties 

Environmental 

Detailed L Objectives 

Pressure, temperature, neutral 

density, electron density 

Mass spectrum 

Turbulence 

Shape, temperature, particle size 

Radio frequency (communications band) 

and light attenuation 

Radar reflectivity, cohesiveness 

temperature, topography 

Illumination, albedo 

Atmospheric conditions, surface 

temperature 
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TABLE 111-A DROP SONDE SUBSYSTEM WEIGHT BREAKDOWN 

Subsystem 

1) Scientific Instrumentation 

Langmuir Probe 

Accelerometers 

Mass Spectrometer 

2 

2 

7 

Temperature Sensors 2 

Pressure Sensors 2 

Photometer 

Disdrometer 

a and B Densitometers 

Free Molecule Pressure Probe 

Radar Altimeter 

2 

2 

2 

2 

10 

Impact Accelerometer 1 

Engineering Instruments 13  

2) Communications and Data Storage 

3 )  Power 

4) Propulsion 

1 5  

3 

Avionics, Support Structure 6 

AV Engines and Propellant 1977" 128 
1977** 186 
1978*** 281 

Totals 

47 

15 

3 

134  
192 
287 

* A 1977 Venus-Mars-Venus f l y b y  mission, first Venus passage 
**  A 1977 Venus-Mars-Venus flyby rr,ission, second Venus passage 

*** A 1978 Venus Mars flyby mission, Venus passage 
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TABLE 111-A (CONT'D) 

Subsystem 

5) Vehicle Structure, Heat Shield, 

Thermal Insulation 117 

6 )  Sterilization Canister 75 

7) Coolant & Support Structure 7 

117 

75 

7 

VEHIC1,E WEIGHTS AFTER STERILIZATION CA-NISTER SEPARATION 

Mission 

1977 (first passage) 

1977 (second passage) 

1978 

Weight (Lbs) 

323 

381 

476 

The following assumptions have been used in weight calculations: 

Drop Sonde lead times - 15 hours 

Photo Sinker lead times - 1 1/2 hours 

Growth factor - 2.5 
Fuel Specific Impulse - 300 seconds 

Mass Fraction - 0.7 

Canister Material - Aluminum 
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TABLE 111-E PHOTO SINKER SUBSYSTEM WEIGHT BREAKDOWN 

Weight 
Subs y s t em ( L b s )  Totals 

1) Scientific Instrumentation 

Drop Sonde Instrumentation 47 
TV Camera 10 

Beacons 4 

IR Radiometer 5 

Gas Chromatograph 13 

25 2) Communications and Data Storage 

3 )  Power 8 

4) V.ehicle Structure, Heat Shield, Insulation 158 

5) Sterilization Canister 75 

6) Coolant & Support Structure 

7) Propulsion 

12 

Avionics, Support Structure 0 

1977 (first 16 
passage) 

pass age ) 
1978 26 

A l f  Engine and Propellant 1977 (second 20 

VEHICLE WEIGHTS AT SEPARATION 

Mission 

1977 (first passage) 

1977 (second passage) 

1978 

Weight (Lbs) 

304 

308 

314 

79 

25 

8 

158 

75 
12 

22 

26 

32 



WEIGHT BREAKDOWN 

S C I E N T I F I C  INSTRUMENTAT! ON 47 LBS 
COMMUNICATIONS AND POWER 18 LBS 
PROPULSION 192 LBS 
STRUCTURE AND HEAT SHIELD 1 17 LBS 
COOLANT 7 LBS 
S T E R I L I Z A T I O N  CANISTER 75 LBS 

LANGMU I R  PROBE 

FREE-MOLECULE PRESSURE 

NOTE: 
PHOTO SINKER 
HAS VIEWING 
WINDOW I N  T H I S  
REG I ON 

THERMAL INSULATION 

SC I ENCE PAY LOAD 

COMMUNICATION 

\ 
ENGINE 

FUEL TANK 

FIGURE I - OUTLINE OF DROP SONDE 

ANTENNA/ / 

PROBE 

IS & 



c 

z 
ATMOSPHER I C  

ENTRY 
(TIME = 0) 

' F I N S  
SH I ELD 

PROBE 

I 
I 

KM 

@ MAX I MUM 
HEATING 

AND 
DECELERATION 

( T I M E  = IO  SEC) 

L Y E (  
I 
I 

TERMINAL DESCENT 4 7 HEAT 

BEG INS SH I ELD  TIME = 1 5  SEC) D I SCARDED 

KM 

I 
I 
I .  

OPERAT I ON 6 0 '  KM 

30 KM 

IMPACT 
WITH 

SURFACE 
IME = 2000 SEC) 

FIGURE 2 - PHOTO SlNKER MISSION PROFILE 



MANNED VEH I C L E  A T  PROBE SEPARATION 

I 

MANNED V E H I C L E  AT PROBE SEPARATION a ‘’W 
DENOTES AVAILABLE AREA 

MV TRAJECTORY 

I 

MANNED VEHICLE AT PROBE SEPARATION 

F I G U R E  3 - AVAILABLE TARGETING AREAS FOR PROBES 


