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SECTION I 
MISSION 

A. MISSION OBJECTIVE 

Pioneer G i s  the second i n  a series o f  s c i e n t i f i c  spacecraft designed to  re- 
t u rn  information from previously unexplored parts o f  the solar  system. I t  w i l l  f l y  
beyond the o r b i t  o f  Mars, pass through the astero id be1 t, gain speed whi le  per for-  
ming a f ly-by o f  Jupi ter ,  and continue on i n t o  space. 

An almost i den t i ca l  spacecraft, P-ioneer 10, was launched from Cape Kennedy on 
March 2, 1972, and w i l l  perform a f l y -by  o f  Jup i te r  i n  December o f  1973. The p r i -  
mary object ives o f  both spacecraft are t o  conduct exploratory s c i e n t i f i c  i nves t i -  
gat ion o f :  

1. The interp lanetary medium beyond the o r b i t  o f  Mars. 

2. The nature o f  the Asteroid Be1 t. 

3. Tne environmental and atmospheric charac ter is t i cs  o 
Jupi ter ,  la rges t  i n  the so la r  system. 

f the Planet 

A secondary mission object ive o f  Pioneer G and Pioneer 10 i s  t o  advance the 
technology and operational capabi 1 i t y  f o r  long-duration f l i g h t s  t o  the outer planets. 

The re f ined t ra jec to ry  o f  Pioneer G w i l l  not be determined u n t i l  approximately 
a year a f t e r  launch, when data from the Pioneer 10 f l y -by  o f  Jup i te r  has been re- 
ceived and evaluated. Depending on the success o f  the f i r s t  mission, and what i s  
learned o f  the environment around Jupi ter ,  Pioneer G may be programmed t o  repeat 
the f ly-by performed by Pioneer 10, swing i n  c loser  o r  fur ther  from the planet, 
f l y -by  on a d i f f e r e n t  t ra jec tory ,  o r  t rave l  

I f  the Saturn opt ion i s  the one exerc 
probe t o  the solar  system's second la rges t  
nomically beaut i fu l  o r b i t i n g  r i n g  system. 
obtained on t h i s  p lanet  would be the f i r s t  

on past Jup i te r  t o  Saturn. 

se3, Pioneer G w i  11 become the f i r s t  
planet.  Saturn. i s  unique f o r  i t s  astro- 
Any photographs or  other d i r e c t  data 
o f  i t s  kind. 

Pioneer 
complex 36B, 
s o l i d  propel 
i n j e c t i o n  ve 
f i g u r e  1). 

G w i l l  be launched on an ATLAS/CENTAUR launch vehic le (AC-30) from 
Cape Kennedy. The launch vehicle w i l l  be f i t t e d  w i th  a spin-stabi l ized,  

l a n t  t h i r d  stage. The powered f l i  h t  w i l l  be d i r e c t  ascent, w i th  an 
l o c i  t y  o f  about 52,000 k i  1 m e t e r s  9 32,400 mi 1 es)/hour . (Refer t o  

B. LAUNCH VEHICLE AND SPACECRAFT DESCRIPTION 

1. Launch Vehicle. 

a. ATLAS. The ATLAS stage (SIN 5011D) f o r  the AC-30 mission i s  the 
SLV-30. Propulsion o f  the ATLAS i s  provided by an MA-5 Rocketdyne engine group 
consis t ing o f  a booster engine w i th  two th rus t  chambers, a sustainer engine, and 



PIONEER 
SPACECRAFT 

SPIN TABLE 

CONICAL ADAPTER 

SPLIT 
BARREL 

STUB ADAPTER - - - - STA. I-- CENTAUR 

INSULATION 
PANELS UI -1 
LOX TANK 

INTERSTAGE 
ADAPTER - 

---- STA. 

MAIN ENGINES 
IRL10A-3-3) sTA.  

3-- - a_. 
P I A .  

- STA. A  5 8 5  

ATLAS 

- - - - STA. A  8 0 8  

- - - - S T A .  A 1 0 1 0  

- - - - STA. A  1 0 4 3  -- -STA. A  1 0 4 6  A l T D A  

- - - - STA. A  1 1 3 3  

BOOSTER THRUST 

BOOSTER THRUST 

- - - S T A .  A  1 2 8 3  - - - S T A .  1300 

Figure 1. ATLMICENTAUR-30 Launch Vehlcl e 



two ve rn i e r  engines. A1 1 a re  s i n g l e - s t a r t ,  f i xed- th rus  t, i q u i d  p rope l l an t  sngines 
which prov ide a combined t h r u s t  o f  431,383 pounds a t  1 i f t o f f .  L i q u i d  oxygen and 
RP-1 a re  used as p rope l lan ts .  The ve rn i e r  engines are f r e e  t o  gimbal i n  the p i t c h  
plane on ly  f o r  r o l l  con t ro l  t h r u s t  du r ing  sus ta iner  f ' l i q h t .  The CENTAUR D i g i t a l  
Computer U n i t  (DCU) system w i l l  r o l l  t he  veh i c l e  t o  the proper f l i g h t  azimuth dur-  
i ng  the  f i r s t  2 t o  15 seconds o f  the f l i g h t .  Vehic le guidance and con t ro l  du r ing  
the ascent w i l l  be provided by DCU, I n e r t i a l  Measurement Group (IrlG), System Elec- 
t r o n i c s  U n i t  (SEU) , Sequence Control  U n i t  (SCU) , and the Servo- Inver ter  U n i t  (SIU) . 
.The guidance s teer ing  w i l l  be determined by prelaunch upper a i r  wind soundings. 
The complete CENTAUR guidance hystem i s  enabled f o r  t r a j e c t o r y  con t ro i  a t  8 seconds 
a f t e r  Booster Engine Cu to f f  (BECO) . One 1 igh twe igh t  te lemetry  package t o  monitor 
i n f l  i g h t  performance and two new Avco AEDlOl comnand rece ivers  f o r  Range Safety  
purposes w i l l  be aboard the  ATLAS. 

b. CENTAUR. The CENTAUR stage i s  SIN 01A01. The new CENTAUR D-1A 
a s t r i o n i c  system in tegra tes  many former hardware func t ions  i n t o  a i rborne  computer 
software. The Teledyne d i g i t a l  computer u n i t  i s  an advanced, h igh  speed computer 
w i t h  a 16,384 word random access memory. From the  DCU, d i s c r e t e  commands a re  pro- 
vided t o  the sequence con t ro l  u n i t .  Engine commands go t o  xhe servo- inver ter  u n i t  
through th ree  D-C D i g i t a l  -to-Analog (DIA) conver ters  i n  the DCU. 

The Honeywell i n e r t i a l  measurement group guidance sys tern con ta i  ns 
a four-gimbal , a l l  - a t t i t u d e  s t a b l e  p la t fo rm.  Three gyros s t a b i l i z e  t h i s  p l a t f o rm  
on which a re  mounted th ree  pulse-rebalanced accelerometers. A pr ism aad window 
a l low for  o p t i c a l  azimuth al ignment p r i o r  t o  launch. Resolvers on the p l a t f o r c ~  
gimbals t ransform i n e r t i a l  vectors i n t o  veh i c l e  coordinates.  These vectors  arVe 
computed i n  the  DCU. A c r y s t a l  o s c i l l a t o r ,  which i s  the pr imary t im ing  reference, 
fo r  DCU and 400 Hz i nve r t e r s ,  i s  a l s o  contained i n  t he  IMG. 

The Central  Con t ro l l e r  U n i t  (CCU) f o r  the CENTAUR Pulse Code Modu- 
l a t i o n  (PCM) te lemetry  system i s  housed i n  the same package as the DCU and shares 
the  DCU memory. The CCU has replaced the  PCM comnutator used on CENTAUR model i32 
The advantage of the new system i s  t h a t  PCM format ing i s  now con t ro l  l e d  completely 
by software. System capac i ty  i s  267,000 b i  ts lsecond . The cen t ra l  con t ro l  l e r  u n i t  
w i l l  se rv ice  three Teledyne remote mu1 t i p l e x e r  u n i t s .  

F l i g h t  t r a j e c t o r y  i s  c o n t r o l l e d  by the IMG and DCU which u t i l i z e s  
the main engines f o r  t h r u s t  vec to r  con t ro l ,  and an improved hydrogen peroxide 
system f o r  a t t i t u d e  con t ro l .  The main engines a re  the  P r a t t  and Whitney produc- 
t i o n  model RL10A-3-3 improved performance type. 

c. Th i r d  Stage. The t h i r d  s t agema jo r  assemblies cons i s t  o f  a s p i n  
tab le ,  TE-M364-4 t h i r d  stage motor, ba t t e r i es ,  te lemetry  sys tem, C-Band radar  
transponder, des t r uc t  system, motor separat ion Marmo~; c l  amp, spacecraf t  a t t ach  
f i t t i n g  , and a spacecraf t  separat ion Marmon clamp. The t h i r d  stage-to-CENTAUR 
in te r face  i s  between t he  CENTAUR miss ion-pecul iar  con ica l  adapter and the sp in  
t a b l e ' s  lower (non-ro ta t ing)  con ica l  adapter. 

The TE-M364-4 rocke t  motor i s  an e l  ongated vers ion o f  the t h i r d  
stage DELTA rocke t  motor. I t s  average t h r u s t  i s  nominal ly  14,900 pounds over i t s  
burn t ime o f  approximately 44 seconds. , 



2 .  Spacecraft. The Pioneer G spacecraf t  ( f i g u r e  2 )  has a  hexagonally- 
shaped thermal ly  con t ro l l ed  equipment compartment w i t h  a % f o o t  diameter parabo l i c -  
d i s h  high-gain antenna on the forward end. The spacecraf t  i s  d i v i ded  i n t o  two 
sides. On one side, a  p a i r  of Radioisotope Thermoelectr ic Generator (RTG) u n i t s  
are mounted i n  tandem on each of two support  t russes cons i s t i ng  o f  three s t r u t s .  
The s t r u t s  are attached t o  the spacecraf t  s t r u c t u r e  by f i t t i n g s  t h a t  permi t  t he  
t russes t o  s l i d e  outward from near the  spacecraf t  body t o  the extended p o s i t i o n  
as the RTG u n i t s  deploy a f t e r  spacecraf t  separat ion.  The cen te r l i nes  o f  the two 
support  t russes a re  approximately 120 degrees apar t .  When deployed, the center  
o f  each RTG p a i r  i s  about 104 inches from the stowed con f i gu ra t i on  sp i n  ax is .  
This s ide  o f  the spacecraf t  body contains most o f  the e l ec t r on i c  system such as 
power converters,  rece ivers ,  and data hand1 i ng  equipment which r e l a t e  s o l e l y  t o  
the spacecraf t  sys tems . 

On the s ide  o f  the spacecraf t  oppos i te  the  RTG u n i t s  i s  a  boom w i t h  a  
magnetometer sensor a t  the end. The remaining s c i e n t i f i c  instruments are e i t h e r  
i n  the i n t e r i o r  o r  at tached, t o  the e x t e r i o r  o f  the equipment compartment on t h i s  
same s ide  o f  the spacecraf t .  The low-gain omnid i rect iona l  antenna and the  as te r -  
o id/meteroid de tec to r  ( loca ted  180 degrees apar t )  extend below the spacecraf t /  
launch veh i c l e  i n t e r f a c e  plane. 

The spacecraf t  achieves dynamic s  t a b i  1  i t y  d u r i  rig f l  i g h t  by sp inn ing be- 
tween 2.2 and 7 rpm (4.8 rpm nominal). When a l l  appendages and the  RTG u n i t s  a re  
stowed i n  the launch con f igu ra t ion ,  the sp in  ax is  passes through the  cen te r  of the  
a t tach  f i t t i n g  t o  the launch vehic le /spacecraf t  i n t e r s tage  s t r u c t u r e  and the h igh-  
ga in  parobol ic -d ish antenna. When the  appendages and RTG u n i t s  a re  deployed, the 
s p i n  ax i s  i s  p a r a l l e l  t o  t h a t  du r ing  launch, b u t  i s  o f f s e t  as a  r e s u l t  o f  the 
change i n  center  o f  mass due t o  deployment o f  the RTG u n i t s .  The sp in  ax i s  po in t s  
toward Ear th  f o r  a  maj0.r p o r t i o n  o f  the mission t o  achieve the communication capa- 
b i l i t i e s  a f fo rded  by the parabol ic -d ish antenna. The sp in  r a t e  i s  c o n t r o l l e d  by a  
p a i r  o f  th rus te rs ,  each capable o f  producing 1.0 pound o f  t h r u s t  . The spacecraf t  
a t t i t u d e  con t ro l  i s  c o n t r o l l e d  by two p a i r  of p rec i s i on  t h rus te r s  r a ted  a t  1.0 
pound o f  t h r u s t  each. The spacecraf t  has the capabi l  i t y  o f  making modest changes 
i n  i t s  v e l o c i t y  du r i ng  the i n t e rp l ane ta r y  phase by means o f  the same two p a i r  o f  
t h rus te r s  so t h a t  the des i red encounter t r a j e c t o r y  can be achieved. 

Pioneer G w i l l  ca r r y  12 s c i e n t i f i c  instruments, i n c l ud ing  an imaging 
photopolar imeter capable o f  tak ing  p i c t u res  o f  a  p lane t  t h a t  can be t ransmi t ted  
t o  Ear th .  The others  a re  a  he1 ium vec to r  magnetometer, plasma analyzer,  charged- 
p a r t i c l e  instrument, Geiger-tube telescope, cosmic r ay  telescope, t rapped-radia- 
t i o n  detector ,  u l  t r a - v i o l e t  photometer, i n f r a r e d  radiometer, as ie ro id lmeteoro id  
detector ,  meteoroid de tec to r ,  and a  second magnetometer. Two experiments, S-band 
occul  t a t i o n  and c e l e s t i a l  mechanics, use on ly  t he  spacecraf t  communications system. 

The Pioneer G spacecraf t  was b u i l t  by TRW Systems Incorporated, and w i l l  
weight about 570 pounds a t  launch, 

3. Nose F a i r i n  The Pioneer G nose f a i r i n g  i s  a  c o n i c a l - c y l i n d r i c a l  shroud 
incorpora t ing  ----dl a c c r  t ermal b a r r i e r  and a  sp r i ng  j e t t i s o n  system. The nose f a i r -  
i n g  extends approximately 14 f e e t  above the  top  of the  spacecraf t  t o  the bottom o f  
the  i n t e r s tage  adapter and i s  re ta ined  around the spacecraft u n t i l  a f t e r  CENTAUR 
engine s t a r t  t o  p r o t e c t  the  spacecraft du r i ng  f l i g h t  through the  atmosphere and 
from ATLAS r e t r o r o c k e t  exhaust. 
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C.  M I S S I O N  PLAN 

1. Launch Cons train&. 

a. Launch Oppor tun i t ies .  The launch per iod  f o r  Pioneer G w i l l  com- 
mence on A p r i l  5, 1973 and run through A p r i l  26, 1973. The window on A p r i l  5 
w i l l  open a t  2111 EST and c lose a t  2156 EST. The t r i p  t ime t o  J u p i t e r ,  i n  days, 
w i l l  vary from between 602 t o  825 dependent on the  launch day. The launch a z i -  
muth sec to r  w i  11 be from 108 t o  120 degrees and w i  11 vary w i t h  regard t o  launch 
day and t ime o f  launch w i t h i n  the window. 

b. Wind Condit ions.  Wind v e l o c i t y  and d i r e c t i o n ,  as measured a t  a  
90- foot  a1 t i t u d e  by an anemoneter and record ing system, as we l l  as the output  o f  
the ATLAS p i t c h  and yaw r a t e  gyros, w i l l  be cont inuous ly  monitored dur ing the 
countdown by meters and an osc i l l og raph  recorder  i n  the blockhouse. I n  the event 
ground winds andlor  r a t e  gyro ind ica t ions  exceed the maximum a1 lowable 1  i m i  t s  , 
appropr ia te  ac t i on  w i l l  be taken t o  ob ta in  a  safe con f igu ra t ion .  The most re-  
s t r i c t i  ve condi t ions f o r  wind v e l o c i t y  occur dur ing  the l a t e r  tank ing operat ions.  

Vehic le aerodynamic loads, which are ca lcu la ted  from upper wind 
observat ions,  must be w i t h i n  spec i f i ed  design l i m i t s .  I n  p a r t i c u l a r ,  wind shears 
a t  f l i g h t  l e ve l s  around maximum Q are c r i t i c a l .  S t a r t i n g  a t  F-1 day pe r i od i c  
soundings w i  11 be obtained from the Eastern Test Range (ETR) , W i  ndsonde , Rawi nsonde , 
and Jimsphere bal loons, and data received w i  11 be transmi t t e d  t o  San Diego f o r  
computer processing. The r e s u l t s  w i l l  then be relayed t o  the Mission D i r e c t o r ' s  
Center (MDC) f o r  use i n  determining i f  the r e s u l t a n t  aerodynamic loads which a re  
expressed i n  percentage o f  maximm a1 lowable loads, a re  acceptable f o r  launch. 

For AC-30, a  completely new system o f  f l i g h t - w i n d  r e s t r i c t i o n  pro- 
cedures w i l l  be used f o r  the f i r s t  time. The major change invo lves a  new CDC 
CYBER 70 computer program c a l l e d  "ADDJUST" f o r  generat ion o f  ATLASICENTAUR a i r -  
borne f l i g h t - w i n d  p i t c h  and yaw programs. This ADDJUST program w i  11 prov ide more 
f l e x i b i l i t y  i n  adapting t o  changing wind condi t ions and hence an improved f l i g h t -  
wind launch avai l a b i  1 i t y .  

2. ATLASICENTAUR Requirements. A l l  veh ic le  systems must be operat iona l  a t  
the t ime o f  launch. P r i o r i t i e s  and requirements IJr te lemetry  measurements are 
avai  1  ab le  on prepared forms i n  the CENTAUR operat ions o f f i ce . '  

3. Spacecraft Requirements. A1 1 spacecraft subsystems must be func t ion ing  
p r i o r  t o  launch as requ i red  by the operat iona l  parameters o f  the F-0 day count- 
down. I n  add i t i on ,  spacecraf t  te lemetry  requ i red  f o r  the conduct o f  i n - f l  i g h t  
operat ions must be i n  an operat iona l  s ta tus  a t  the t ime o f  launch. 

4. Range Safety. Range Safety requi res a  l i n e - o f - s i g h t  v i s i b i  1  i t y  extend- 
i n g  from the radars and skyscreens t o  the veh ic le  on the launch pad. 



5. F l  i h t  Plan. A d i r e c t  ascent launch ~iiode w i l l  be used t o  acce lerate  
the veh i c l e  i"r rom aunch t o  the requ i red  Earth-escape t r a j e c t o r y  cond i t i ons ,  con- 
s i s t i n g  o f  f o u r  contiguous burn ing phases by the ATLAS booster,  ATLAS susta iner ,  
the CENTAUR, and the  t h i r d  stage. Typ i ca l l y ,  f i n a l  ( t h i r d  stage) burnout w i l l  
occur about 14 minutes a f t e r  l i f t o f f  a t  approximately 2,400 nau t i ca l  mi les  down- 
range and a t  an a l t i t u d e  o f  100 t o  202 nau t i ca l  m i les .  The ATLASICENTAUR veh i c l e  
w i l l  r i s e  v e r t i c a l l y  f rom Launch Complex 368 u n t i l  15 seconds o f  f l i g h t  t ime ha- 
elapsed. Dur ing the  i n t e r v a l  from 2 t o  15 seconds, the ATLAS f l  i g h t  con t ro l  ? i .  - 
tern r o l l s  the veh i c l e  f rom the launch pad azimuth (115 degrees) t o  the desirc: 
launch azimuth. The veh i c l e  then executes a preprogrammed p i t c h  maneuver i n  the 
downrange d i r e c t i o n .  Terminat ion o f  the booster phase o f  f l i g h t  i s  i n i t i a t e d  by 
a s tag ing d i s c r e t e  (BECO) issued by CENTAUR guidance when an acce le ra t ion  l e v e l  
o f  5.79 i s  sensed. The booster engine package i s  j e t t i s o n e d  3.1 seconds a f t e r  
the s tag ing d i s c r e t e  i s  issued. (Refer t o  f i g u r e  3 f o r  t r ack i ng  s ta t i ons  and 
t r a j e c t o r y .  ) 

CENTAUR guidance s tee r i ng  s igna ls  a re  admit ted t o  the ATLAS stage auto- 
p i l o t  e i g h t  seconds a f t e r  BECO, and the system operates i n  a c losed- loou mode 
throughout the remainder o f  the  f l i g h t .  Dur ing the  sus ta iner  phase o f  f l i g h t ,  
the i n s u l a t i o n  panels a re  j e t t i soned .  The sus ta iner  phase i s  terminated by a 
d i s c r e t e  Sustainer Engine Cuto f f  (SECO) from a pressure sensor i n  the f u e l  mani- 
f o l d  i n  response t o  o x i d i z e r  dep le t i on  and causes the  sus ta iner  and ve rn i e r  engines 
t o  be shut down. The CENTAUR d i g i t a l  computer u n i t  a t  SECO t11.5 seconds ener- 
g izes the e l e c t r i c a l  disconnect, f i r e s  the f l e x i b l e  1 inear-shaped charge t o  sep- 
a ra te  the CENTAUR stage, and f i r e s  the  e i g h t  ATLAS re t r o rocke t s  t o  back the  ATLAS 
away from the CENTAUR. P r i o r  t o  SEN: fk DCU i n i t i a t e s  the  CENTAUR stage pre-  
s t a r t  sequence: t he  boost pmps a re  s t a r t ed  and brought up t o  speed and propel -  
l a n t s  f l ow  through t he  CENTAUR f u e l  and o x i d i z e r  system, c h i l l i n g  down the  hard- 
ware t o  preclude c a v i t a t i o n  a t  CENTAUR Main Engine S t a r t  (MES). 

The s igna l  f o r  s t a r t i n g  the CENTAUR main engines i s  issued by the  DCU. 
Guidance s tee r i ng  conands  are n u l l e d  a t  SECO and readmi t ted a t  MES p lus 20 sec- 
onds, a f t e r  the  engine s t a r t  t r a n s i e n t  has passed. The nose f a i r i n g  i s  j e t t i s o n e d  
a t  MES p lus  12 seconds, Dur ing the burn, CENTAUR DCU w i l l  generate p i t c h  and yaw 
s tee r i ng  maneuvers i n  o rde r  t o  ob ta i n  the c o r r e c t  launch- time-dependent termina l  
cond i t i ons  requ i red  a t  CENTAUR Main Engines C u t o f f  (MECO). CENTAUR MECO w i l l  be 
comnanded by a guidance d i s c r e t e  when these termina l  cond i t i ons  arb wet. 

Fo l lowing MECO, an 85-seccnd coast per iod  occurs p r i o r  t o  i g n i t i o n  o f  
the  t h i r d  stage. Dur ing t he  f i r s t  70 seconds of t h i s  per iod,  the CENTAUR performs 
an o r i e n t a t i o n  maneuver t o  a l i g n  the veh i c l e  t o  the  a t t i t u d e  requ i red  f o r  t h i r d  
s tage i g n i t i o n .  The t h i r d  stage/spacecraf t  assembly i s  then spunup and separated 
f rom CENTAUR as a r e s u l t  o f  two d i s c r e t e  s igna ls  issued by the  CENTAUR DCU. The 
f i r s t  d i sc re te ,  issued a t  MECO p lus  70 seconds, performs the f o l l o w i n g  f c u r  func- 
t i o n s  w i t h i n  the  t h i r d  stage: 

a. I a n i t e s  t he  Th i r d  Stage Spin Rockets. E igh t  s o l i d  p rope l l an t  
rockets  mounted Gn the  s p i n  tab le ,  burn f o r  approximately one second causing the 
e n t i r e  t h i r d  s tagelspacecraf t  assembly t o  sp i n  up t o  a nominal 60 rpm. 





b. S ta r ts  the Th i rd  Stage Sequence Timer. The sequence t imer estab- 
1 ishes the sequsnce o f  operat ions dur ing  t h i r d  stage burn, spacecraf t  separat ion 
from the t h i t d  stage, and t h i r d  stage tumble maneuver. 

c. S ta r ts  the  Th i rd  Stage Motor I g n i t i o n  Fuse. The motor fuse i s  a 
nominal 15-second de lay fuse and motor iqi t i o n  occurs approximate1 y 15 seconds 
a f t e r  the CENTAUR DCU issues the f i r s t  d i s c r e t e  s igna l .  

d. Energizes the Th i rd  Stage Wire Cu t te r  Squib Switches. The w i r e  
c u t t e r  squib switches actuate i n  approximately one second, apply ing power t o  two 
(redundant) pyro-actuated w i re  c u t t e r  devices. Ac tua t ion  o f  the  w i r e  cu t t e r s  
severs a l l  e l e c t r i c a l  connections between the t h i r d  stage veh i c l e  and the sp in  
tab1 e. 

The second d i s c r e t e  s igna l  , issued a t  MECO p lus 72 seconds, i n i  t i -  
ates separat ion a t  the t h i r d  stage from the CENTAUR. Two pyrotechnic assembl ies ,  
on a Marman clamp secur ing the sp in  t a b l e  four-segment pe ta l  adapter t o  the t h i r d  
stage motor, are  i g n i t e d  and the Marman clamp drops free. Cen t r i fuga l  force then 
swings the adapter segments back on t h e i r  hinges releasing the t h i r d  stage. 

A t  MECO p lus  72.02 seconds (one DCU compute cyc l e  a f t e r  t h i r d  stage 
separat ion command), the  CENTAUR i n i t i a t e s  a r e t r o th rus  t maneuver designed t o  back 
the CENTAUR away from the  t h i r d  stage a minimum o f  25 f e e t  by the t ime of  t h i r d  
stage i g n i t i o n .  The r e t r o t h r u s t  impulse i s  produced by vent ing res idua l  gas f r o r  
the CENTAUR he1 ium b o t t l e  through two small nozzles mounted on opposi te sides of 
thc  CENTAUR a f t  bulkhead. The two nozzles, which p o i n t  forward a t  45 degree 
angles outboard f rom the  veh i c l e  center1 ine ,  feed  fro^ a common exp los ive ly -  
actuated valve con t ro l  1 ed by the  CENTAUR DCU. No d e f l e c t i o n  maneuver subsequent 
t o  achieving the 25-foot separat ion d is tance i s  requi red.  

A t  MECO p lus  85 secnnds (13 seconds a f t e r  t h i r d  stage separat ion) ,  
the t h i r d  stage TE-M-364-4 motor i s  i g n i t e d  i n i t i a t i n g  the f o u r t h  (and f i n a l  ) 
powered phase. The t h i r d  stage, being sp;n s t r b i l i z e d  and ur-guided, burns f o r  
approximately 44 seconds a t  an average thrust  o f  14,900 pounds p rov id ing  a t h r u s t  
impulse o f  f i x e d  mdgnitude and constant d i r e c t i o n .  Since spacecraf t  i n j e c t i o n  
occurs a t  t h i r d  stage burnout, achievement o f  the requi red 1 aunch- time-dependent 
i n j e c t i o n  parameters (us ing the  f ixed-performance t h i r d  stage) invo lves va ry ing  
the CENTAUR ME20 condi t ions.  

Approximately 1 O i  seconds a f t e r  t h i r d  stage burnout, the spacecraf t  
i s  separated from the t h i r d  stage. Spacecraft re lease i s  i n i t i a t e d  by the t h i r d  
stage sequence t imer ,  which f i r e s  two pyrotechnic devices on a Marman clamp secur- 
i ng  the spacecraf t  t o  t he  t h i r d  stage a t tach  f i  X i n g .  A f t e r  release, the Marman 
clamp segments are r es t r a i ned  t o  the t h i r d  stage t o  prevent c o l l i s i o n  w i t h  the  
spacecraf t .  A r e l a t i v e  v e l o c i t y  o f  approximately 4.6 feet lsecond i s  imparted be- 
tween the two vehic les  a t  separat ion,  by a group o f  f o u r  matched sp r i r ~gs  compressed 
between the  t h i r d  stage/spacecraft i n t e r f a c e  s t ruc tu res .  Each o f  the  spr ings i s  
1.567 inches i n  diameter. atid extend from a compressed length o f  2.7 inches t o  a 
nominal l eng th  o f  6 inches, w i t h  a sp r ing  constant o f  39.3 pounds/inch. 



Following spacecraft separation, thr chird stage i s  placed i n t o  
a tumble mode s p e c i f i c a l l y  designed t o  preclude al,y bumping o f  the spacecraft by 
the t h i r d  stage as a r e s u l t  o f  po ten t ia l  residual "coughing o r  chugging" t h rus t  
impulses emitted by the s t i l l  warm TE-M-364-4 motor. This tumble mode i s  achieved 
by using the cent r i fuga l  force o f  the spinning vehic le to  displace a small weight 
(ca l led  "Yo-weight") attached t o  the forward end o f  the t h i r d  stage, thereby d i s -  
turbing the dynamic balance o f  the vehic le and creat ing a wobble motion about i t s  
spin axis.  Under such gyrat ing m t i o n ,  any residual TE-M-364-4 th rus t  impul ses 
would cause the t h i r d  stage t o  move i n  a d i r e c t i o n  away from the spacecraft ra the r  
than toward i t .  Release of the Yo-kteight i s  accomplished by tne f i r i n g  o f  e i t he r  
of two (redundant) pyrotechnic devices, i n i t i a t e d  by a signal from the t h i r d  stage 
sequence timer . 

Af te r  separating from the t h i r d  stage, Pioneer G performs four  
events which are i n i t i a t e d  and contro l led automatical ly by the spacecraft u t i l i z -  
ing an onboard sequencer (s tar ted a t  s p a c e ~ r a f t  separation) andjor by co~nmands 
stored p r i m  t o  launch. S tar t ing  a t  approximately 17 minutes a f t i  r separation, 
the spacecraft despins i t s e l f  from the spin r a t e  a t  t h i  rd  stage burnout t o  approx- 
imately 23 rpm. This reduced spin r a t e  enables safe deployment (by centr i fugal  
forces) o f  the spacecraft RTG uni ts ,  fol lowed by the magnetometer boom. This r e -  
d i s t r i b u t i o n  o f  mass outboard from the spacecraft 's centra l  c t ructure,  e s u l  t s  i n  
a fu r the r  reduct ion i n  the spin r a t e  t o  approximately 4.8 rpm due to  the transfer 
t o  momentum energy. The fou r th  event i s  completed approximately 5 hours a f te r  
spacecraft separation, cons is t in  o f  a reor ien t  maneuver t o  po in t  the spacecraft 
high gain antenna (and spin axis 7 toward the earth. Once attained, the spacecraft 
maintains t h i s  a t t i t u d e  throughout the major i ty  o f  the mission. 

Following spacecraft i n - f l  i g h t  separation and acqu is i t ion  by the 
NASA Deep Space Network (DSN) , a1 1 subsequent spacecraft operations w i  11 be cen- 
tered i n  the Space F l i g h t  Operations F a c i l i t y  i n  Pasadena, Ca l i f o rn ia  under d i rec-  
t i o n  of an Ames Research Center F l i g h t  Di rector .  

6. Nominal Sequence of F l i g h t  Events. -- A 1 i s t i n g  o f  the ATLAS/CENTAUR/Third 
Stage major f l i g h t  events, showing the c r i t e r i a  reference and nominal t iming from 
launch fo r  each, i s  presented i n  Table 1. 

Table 1. Sequence o f  Events (Nominal Times) 

Event 

L i  t t o f f  (2-inch motion) 

S t a r t  r o l l  

End r o l l  , s t a r t  p i  tchover 

Enable, booster staging 
5 

C r i t e r i a  
Reference 

T=O 

T+2 seconds 

T+15 seconds 

Time From 
Launch 

(seconds) 

0.0 

2.0 

15.0 

a~=100 feet/second2 99.2 



Table 1. Sequence o f  Events (Nominal Times) (Cont'd) 

Event 

Booster engine c u t o f f  

Booster engine c u t o f f  
backup 

Je t t i son  booster sect ion 

Admit guidance s teer ing  

Je t t i son  i nsu la t i on  panels 

S t a r t  CENTAUR boost pumps 

Enable ATLAS SECO 

Sus ta iner  and vern ie r  
engines c u t o f f  

Sustainer engine c u t o f f  
backup 

I n h i b i t  guidance 

ATLAS/CENTAUR separation 

F i r e  ATLAS ret rorockets 

CENTAUR p res ta r t  ( s t a r t  
engine chi l ldown) 

CENTAUR main engine s t a r t  

Je t t i son  nose f a i r i n g  

Admit guidhnce steer ing 

CENTAUR main engine c u t o f f  

CENTAUR main engine c u t o f f  
backup (1) 

Thi rd stage spinup 
( i gn i t es  t h i r d  stage 
spin rockets, 1-second 
del ay switches , 15-sec- 
ond delay motor i g n i t i o n  
fuse, and s t a r t s  separa- 
t i o n  t imer)  

C r i t e r i a  
Reference 

a~=5 .7  g 's  

aT 50 feet/second2 

BECO + 3.1 seconds 

BECO + 8 seconds 

BECO + 45 seconds 

BECO + 73.5 seconds 

BECO + 98 seconds 

Propel 1 ant  deplet ion 

SECO + 0 

SECO + 1.9 seconds 

SECO + 2.0 seconds 

SECO + 3.5 seconds 

SECO + 11.5 seconds 

MES + 12 seconds 

MES + 20 seconds 

I n j e c t i o n  

aT 6 feet/second2 

MECO + 70 seconds 

Time From 
Launch 

(seconds ) 



Table 1. Sequence o f  Events (Nominal Times) (Cont'd) 

F i r e  t h i r d  stage wire 
cut ters 

Third s tage/CENTAUR 
separation 

S t a r t  CENTAUR re t ro th rus t  

Thi rd stage i g n i t i o n  

Thi rd stage burnout 

Spacecraf t l th i  r d  stage 
separation 

S t a r t  t h i r d  stage tumble 
maneuver 

C r i t e r i a  
Reference 

Spinup + 1 second 

MECO + 72 seconds 

MECO + 72.02 seconds 

Spinup + 15 seconds 

Propel 1 ant  deplet ion 

Spinup + 160 seconds 

Spinup + 162 seconds 

T ime From 
Launch 

(seconds ) 

Note: A t  MES + 390 seconds, a software enable f o r  t h i r d  stage spinup/ 
i g n i t i o n  i s  provided by DCU l og i c  which also causes the DCU t o  
i n i t i a t e  MECO backup accelerat ion tests.  i f  an accelerat ion o f  
less than 6 feetlsecondz i s  sensed, thp engines are assumed shut 
down and the post MECO sequence o f  events i s  i n i t i a t e d .  

D. POST LAUNCH OPERATIONS 
t 

The ETR and the Goddard Space F l i g h t  Center (GSFC) have the respons ib i l i t y  
. i f o r  tracking through stage I11  Yo deploy. Responsi b i l  i t y  f o r  telemetry coverage 
., / wh i le  the spacecraft i s  w i t h i n  view o f  t h e i r  respect ive s ta t ions  i s  assigned t o  

i the Kennedy Space Center (KSC) , ETR, and GSFC. 
5 
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SECTION I I 
LAUNCH OPERATIONS PLAN 

A. OPERATIONAL AREAS 

1. Com lex  36. A l l  Pioneer G launch vehic le and pad operations during the 
launch coun * own are conducted from the blockhouse a t  Complex 36 ( f igure  4 )  by 
the Launch Conductor. Countdown readiness and status o f  the ATLAS, CENTAUR, and 
t h i r d  stage are the responsi b i l  i t y  o f  the appropriate contractor Test Conductor. 
The Spacecraft Contro l ler  i n  the blockhouse contro l  s spacecraft a c t i v i t i e s  and 
reports on the countdmn readiness and status o f  the spacecraft t o  the Launch 
Conductor. Overall management o f  1 aunch operations i s  the responsi b i l  i t y  of the 
Operations and Launch Director .  The Test Contro l ler  funct ions as the o f f i c i a l  
contact between t e s t  personnel and the ETR. 

2. Bu i ld in  AE. Two major operational areas f o r  the Pioneer G mission are 
located i n  -76% Bul 1ng E. These operational areas are the  MDC and the Launch Vehicle 
Telemetry Ground Station. Figure 4 shows the loca t ion  o f  the launch and opera- 
t i  onal areas. 

a. Mission D i rec tor 's  Center. The launch operations and overa l l  mis- 
s ion a c t i v i t i e s  are monitored by the Mission Director  i n  the MDC ( f i gu re  5)  where 
he i s  informed o f  launch vehicle, spacecraft, and t rack ing network f l  i g h t  readi -  
ness. From the information presented, the Mission D i rec tor  w i  11 determine whether 
or  not the mission w i l l  be attempted. Appropriate prelaunch and rea l  time launch 
data are displayed t o  provide a presentation o f  vehic le launch and f l i g h t  progress. 
The MDC also functions as an operational comnunications center dur ing launch oper- 
a t  ions. 

The f r o n t  o f  the MDC consists o f  la rge  i l luminated displays inc lud-  
ing  a l i s t  o f  t rack ing stat ions,  Range stat ions i n  use, p l o t t i n g  doards, and a 
sequence o f  events a f t e r  1 i f t o f  f . 

Three p l o t t i n g  boards are located a t  the center o f  the d isp lay 
and are used t o  show present pos i t ion  and Ins4antaneous Impact P l o t  ( I I P )  and, 
i n  most cases, doppler information. These displays, when p lo t ted  w i th  the theo- 
r e t i c a l  p lots ,  give an overa l l  representation o f  1 aunch vehic le performance. 

b. Launch Vehicle Telemetry Ground Stat ion. The launch vehic le telem- 
e t r y  ground s ta t i on  receives, monitors, and records launch vehic le telemetry s ig -  
nals during prelaunch checkout t o  ass i s t  i n  determining veh ic le  launch readiness. 
A f te r  l i f t o f f ,  real t ime analysis o f  telemetry data w i l l  be used t o  determine ve- 
h i c l e  performance f o r  d isp lay  i n  the MDC. 

3. Bu i l d in  AO. The Pioneer G spacecraft countdown w i l l  be conducted from 
the Spacecra T - T = l  t ontro Center (SCC) located i n  Bui ld ing A0 by the spacecraft Test 
Conductor and the Pioneer G crew. Spacecraft data, received i n  response t o  pro- 
gram functions generated by the SCC, are stored and analyzed. t o  determine the 
launch readiness and status o f  the spacecraft. 



Figure 4. Launch and Operational Areas 





4 .  Spacecraft Tracking S ta t i on  (STS). The STS w i l l  doppler - t rack the 
Pioneer G launch veh i c l e  f rom l i f t o f f  through Loss o f  Sigr?al (LOS) .  The doppler 
data w i l l  be t ransmi t ted t o  Bu i l d i ng  AE f o r  d i sp l ay  and t o  GSFC i n  r e a l  t ime f o r  
d i sp l ay  i n  the Operations Control  Center (OPSCON) . Launch veh ic l  e and spacecraft 
te lemetry  s igna ls  w i l l  be rece ived and recorded, and c e r t a i n  1 inks  re layed t o  AE 
fo r  processing. 

5. Range Control  Center (RCC). Overa l l  management o f  ETR support  du r ing  
the launch countdown i s  provided by the Superintendent o f  Range Operations (SRO). 
Coordinat ion w i t h  the SRO i s  provided by the Test Support Coordinator i n  the RCC 
and by the Test Con t ro l l e r  i n  the blockhouse. A ULO represen ta t i ve  w i l l  be pre-  
sent i n  the RCC t o  moni tor  and comnent on t r a j e c t o r y  and Range sa fe t y  matters 
dur ing  f l i g h t .  

~. 
i 

B. DATA ACQUISITION 

i Telemetry, o p t i c a l  , and radar  data a c q u i s i t i o n  w i  11 be provided by equipment 

i located a t  Cape Kennedy and by downrange ins t rumentat ion s i t e s  ( f i g u r e  3 )  du r ing  
r the prelaunch , 1 aunch, and i n j e c t i o n  phases o f  the ATLASICENTAUR-30 mission. The 
i 

? a c t i v e  s t a t i ons  f o r  the mission a re  as fo l l ows :  
j 

ETR Sta t ions  - Radar: 1, 7, 91, and 12 
Telemetry : 91, supported by Apol lo  Range 

! 

1 
Ins t rumentat ion A i r c r a f t  (ARIA), 
and 12 

' 1  
i Range Safety Support : 1, 3, 7, and 91 

GSFC Sta t ions  

KSC S ta t ions  

Deep Space Network 
Stat ions 

Bermuda (BDA) , Canary I s1  and (CY I ) , 
Range I ns t r un~en ta t i on  Ship (RIS) 
Va~quard (VAN), Ascension I s  1 and 
(ACK), and Tananarive (TAN) 

C m t r a l  Ins t rumentat ion Faci 1 i ty 
(CIF),  AE, and STS 

Cape Kennedy A i r  Force S ta t i on  
(CKAFS), Deep Space S ta t i on  (DSS-71), 
and Johannesburg DSS-51 

1. Tel emetr . During ATLASICENTAUR-30 1 aunch operat ions , a i  rborne t e l  em- 
e t r y  data w i  I-+ e acquired by f i v e  Cape area ground s ta t i ons  i n  r ea l  t ime and on 
magnetic tape. Each of these s ta t i ons  w i l l  have s p e c i f i c  assignments f o r  r e a l  t ime 
d isp lays  and playbacks so t h a t  t he  data may be reduced and d i s t r i b u t e d  on a t ime l y  
bas is  t o  f u l f i l l  ana lys is  requirements. The formats f o r  r e a l  t ime d isp lays  a re  
descr ibed i n  the  recorder  assignments tab1 e o f  the ATLAS/CENTAUR-30 Data Supple- 
ment (TR-1218). Dur ing f l i g h t ,  te lemetry  w i l l  be recorded by Antigua, Ascension, 
one ARIA ,  and the GSFC s ta t i ons  Bermuda, R I S  Vanguard, and Tananarive. Space- 
c r a f t  te lemetry  w i l l  be ,recorded by' Bu i l d i ng  AE, Spacecraf t  Tracking Stat ion,  Cen- 
t r a l  Ins t rumentat ion Faci  1 i ty , Bermuda, Antigua (ANT), RIS Vanguard, Canary I s1  and, 
and Ascension Is land .  



a. Uprange Telemetry . 
(1 )  AE Telemetry Ground Stat ion.  

w i l l  concentrate on the ATLAS, CENTAUR, and t h i r d  
data f o r  eva luat ion on a t ime ly  basis.  The Eui ld  
1 inch magnetic tape a t  30 incheslsecond s t a r t i n g  
be d i s ~ l a v e d  on 8-channel Sanborn recorders from 

The Bu i ld ing  AE ground s t a t i o n  
staqe playback o f  a l l  o ther  

i n g  AE s t a t i o n  w i l l  record on 
a t  bus 1 t u r n  on. The data w i l l  

t u r n  on t o  LOS w i t h  Range t im ing  
displayed-on the records. Playbscks o f  the telemetry tapes f o l l ow ing  launch w i l l  
use i d e n t i c a l  formats, although spec ia l  records f o r  d e t a i l e d  analys is  w i l l  a l so  be 
processed through t h i s  s ta t i on .  Airborne events w i l l  be recorded on a l i n e  p r i n t e r .  

( 2 )  KSC, Central  Ins t rumentat ion F a c i l i t y .  The primary f u n c t i o n  
o f  the KSC-CIF ground s t a t i o n  i s  t o  process the d i g i t a l  data through the two GE 
635 computers t o  ob ta in  performance in fo rmat ion  from the guidance system. I n  
addi t ion,  selected data w i l l  be processed t o  ob ta in  graphical  p r i n tou t s  i n  engi-  
neer ing u t i i t s .  The CIF s t a t i o n  w i l l  record a l l  launch veh ic le  telemetry l i n k s  on 
1- inch magnetic tape a t  30 inches/second from T-70 minutes t o  LOS. The guidance 
data w i l l  be processed i n  r e a l  time. Post launch data w i l l  cons is t  o f  guidance 
data and d i g i t a l  data o f  analog measurements. The CIF antenna s i t e  w i l l  remote 
the ATLAS and CENTAUR veh ic le  telemetry video s igna ls  t o  Bu i ld ing  AE f o r  process- 
i n g  and d i sp lay  and w i l l  a l so  remote spacecrc f t  te lemetry  t o  Bu i l d i ng  AO. 

(3 )  Hangar J and Blockhouse 36. The GD/C te lemetry s t a t i o n  i n  
Hangar J and Blockhouse 36 w i l l  p rov ide support as required. The primary f unc t i on  
o f  the Hangar J s t a t i o n  i s  t o  r e c w d  ATLAS te lemetry  data.  The primary f unc t i on  
of the Blockhouse 36 s t a t i o n  i s  t o  check ou t  and determine f l i g h t  readiness o f  
a i rborne telemetry systems, and t o  prov ide data t o  the Computer Control  Launch 
Set (CCLS) and blockhouse recorders.  A secondary f unc t i on  i s  t o  record selected 
data items. 

b.  ETR, GSFC, and DSN Telemetry Support. Class I telemetry  requ i re -  
ments placed on the ETR, the GSFC, and the  DSN are from Acqu i s i t i on  o f  Signal 
(AOS) t o  LOS from the ETR s t a t i o n  a t  Antigua f o r  the CENTAUR, the GSFC s t a t i o n  
a t  Ascension and the GSFC R I S  Vanguard f o r  the t h i r d  stage, and DSS-71 f o r  the 
spacecraft .  Class I I telemetry- requirements w i  11 be supported by the ETR A R I A ,  
Ascension Is land, DSN DSS-71, and GSFC s ta t i ons  a t  M e r r i t t  I s l and  Un i f i ed  S-Band 
(USB) , Bermuda, R I S  Vanguard, Canary Is land,  and Tananarive. 

2. 0 t i c s .  Twenty-f i v e  engineering sequent ial  cameras w i  11 provide cover- 
age from T- %- minutes t o  T+10 minutes. Two o f  these cameras are of the long  focal 
leng th  type (ROTI-IGOR) t h a t  w i l l  be t rack ing  from Acqu i s i t i on  o f  Signal (AOS) 
through Loss o f  V is ion  (LOV). Also included i s  a long range t racker  (Pa t r i ck  
IGOR) t h a t  w i l l  provide l i v e  TV f o r  d i sp lay  and record ing i n  Bu i l d i ng  AE and d i s -  
p lay  and record ing on blockhouse monitors. An add i t iona l  twenty-six documentary 
cameras w i  11 record var ious launch operat ions. 

3. Radar Trackinq, C-Band. Stat ions w i t h  acceptable viewing, i nc l ud ing  
ETR C-band radars 0.18, 1.16, 19.18, 7.18, 91.18, and 12.16 along w i t h  Goddard 
radar s ta t i ons  a t  Bermuda, R I S  Vanguard, Tananarive, and Carnarvon w i  11 u t i  1 i z e  
beacon dnd/or s k i n  t rack  t o  prov ide veh i c l e  p o s i t i o n  and v e l o c i t y  data; r e a l  t ime 
p o s i t i o n  and v e l o c i t y  in fo rmat ion  f o r  Range Safety; inputs  t o  the Real t ime Com- 
pu te r  System (RTCS) f o r  determinat ion o f  powered f l  i g h t  impact p red ic t ion ;  f r e e  
f l i g h t  o r b i t a l  computation; and GSFC and DSN a c q u i s i t i o n  in format ion.  



4. Spacecraft Tracking S ta t ion .  The ULO STS w i l l  t r ack  the spacecraf t  
du r i ng  1 aunch operat ions and prov ide 1 aunch doppler in fo rmat ion  f o r  d i sp l ay  i n  
the Miss ion D i r e c t o r ' s  Center and spacecraf t  te lemetry data t o  the SCC. 

5. GSFC Su o r t .  Goddard s ta t i ons  a t  Bermuda, Canary I s land ,  R I S  Vanguard, 
Ascension T T - - -  s and, and Tananarive w i l l  support the launch o f  AC-30. Telemetry data 
w i l l  be recorded a t  a l l  s t a t i ons .  Mark events w i l l  be provided through the Goddard 
comnunications net .  

6. Other Data. A P re l im inary  Test Report (PTR) w i  11 be prepared by the 
Range w i t h i n  3 hours a f t e r  t e s t  terminat ion.  I n  a d d i t i o n  t o  the normal PTR i terns, 
launch azimuth and p red ic ted  o r b i t a l  elements w i l l  be included. 

7. Range Safety. 

a. Weather Res t r i c t ions .  There a re  no Range Safety weather res t r i c -  
t i ons  on t h i s  launch. 

b. Skyscreens. One Ve r t i ca l  Wire Skyscreen (VWS) w i l l  be operated 
from launch t o  LOV t o  prov ide in fo rmat ion  on azimuth and program dev ia t ions .  Two 
video (TV) screens w i l l  be operated from launch t o  LO' This  in fo rmat ion  w i l l  be 
presented t o  f l  i g h t  1 i n e  and p i t c h  program monitors i t 1  L i e  RCC.  

c. Instantaneous Impact P l o t .  The RTCS (3600) w i l l  be operated t o  
compute and d i sp l ay  an I I P  on an X - Y  p l o t t e r  i n  the  RCC. Primary inpu ts  w i l l  be 
provided by C-band radars.  

8. Mark Events. Table 2 contains measurements which w i l l  i n d i c a t e  mark 
events. These events w i l l  be c a l l e d  ou t  on OIS channel 1 from AE as soon as 
observed. A l l  mark events a re  on te lemetry  l i n k  2202.5 MHz except mark events 
12, 13, 14 and 15. 

Table 2. Mark Events f o r  AC-30 

Mark T+T i me 
No. Event i n  Seconds 

L i f t o f f  (2- inch T=O 
motion) 

1 ATLAS BECO 

Measurement No. Measurement 
and PCM Address Descr ip t ion  

2- inch mot ion f rom 
Range readout 

AP83B 0-1 pump speed 
041/01/001/24/0 (AP84B) & 8-2 pump 
AP84B speed (AP83P) go 
042/01/001/24/0 from approx . 20% 

t o  100%. 



- 
Mark 
No. - 

2 

3 

4 

5 

6 

7 

8 

9 

10 

- 

Table 2. Mark Events f o r  AC-30 (Cont 'd)  

Event 
- 

ATLAS booster 
j e t t i s o n  

CENTAUR i nsul a t i  on 
panel j e t t i  son 

ATLAS SECO and 
VECO 

ATLAS/CENTAUR 
separat ion 

CENTAUR ME$ 

J e t t i s o n  nose 
f a i r i n g  

CENTAUR MECO 

TE-M-364-4 (Stage 
111) spinup 

TE-M-364-A 
separat ion 

T+Time 
i n  Seconds 

Measurement No. 
and PCM Address 

Measurement 
Descr ip t ion  

Booster con t ro l  reg  
(AF225P) goes from 
approx. 70% t o  0%. 
Booster l o x  reg Ref 
(AP26P) goes from 
approx. 45% t o  0% 

Word b i t  f o r  each 
breakwire goes from 
one t o  zero. 

Sus t a i  ner pump speed 
(AP349B) goes from 
approx. 40% t o  100% 

Separat ion extensio- 
meter goes from 0% 
t o  100%. 

C - 1  and C-2 chamber 
pressure5 (CP46P & 
CP47P) go from 0% 
t o  approx. 75%. 

Word b i t  f o r  each 
breakwire goes from 
one t o  zero. 

C - 1  and C-2 chamber 
pressures (CP46P & 
CP47P) go from 
approx. 75% t o  0%. 

Ward b i t  a1 ternates 
between zero and one 
as tab1 e r o ta tes .  

Word b i t  f o r  each 
separat ion r e l a y  
goes from one t o  
zero. 



Table 2. Mark Events f o r  AC-30 (Cont'd) 
- 
Mark 
No. - 
11 

12 

13 

14. 

15 

- 

Event 

CENTAUR r e t r o -  
t h r u s t  

TE-M-364-A 
i g n i t i o n  

TE-M-364-A 
burnout 

Spacecraft 
separat ion 

Yo deploy 

T+T i me 
i n  Seconds 

Telemetry l i n k  
2250.5MHz VCO 
No. 13, 14.5 
KHz 

Measurement No. 
and PCM Address 

Telemetry l i n k  
2250.5 MHz VCO 
No. 13, 14.5 
KHz 

Measurement 
Descr ip t ion 

Telemetry l i n k  
2250.5 MHz VCO 
No. 14 & 15, 
22 & 30 KHz 

Telemetry l i n k  
2250.5 MHz VCO 
No. 14 81 15, 
22 & 30 KHz 

Word b i t  f o r  each 
r e t r o  r e l a y  goes 
from one t o  zero. 

Chamber pressure 
goes from approx . 
0% t o  approx. 60%. 

Chamber przssure 
goes from approx. 
60% t o  approx. 0%. 

P i t c h  and yaw 
accelerometers 
e x h i b i t  damped 
o s c i l  l a t i o n s  

P i t c h  and yaw 
accel erometers 
d i sp lay  a 0.5 Hz 
o s c i l l a t i o n  o f  
approx. 15%. 

9. Data Evaluat ion Plan. This p lan describes the manner i n  which telem- 
e t r y  da ta  w i l l  be recorded and evaluated dur ing  the launch countdown. A data 
supplement t o  the p l an  has been issued under separate cover (TR-1218) conta in ing 
d e t a i l e d  instrumentat ion assignments. 

a, Airborne Telemetry. Two telemetry t ransmi t te rs  w i l l  be f lown on 
the AC-30 vehicle,  one on the ATLAS stage and one on the CENTAUR stage. Trans- 
mi t t e r  cha rac te r i s t i c s  a re  shown below. 

Sys tern Stage Radio Frequency Nomi na l  Power Output 

PCM CENTAUR 2202.5 MHz 7.0 watts 

- - Th i rd  Stage ' 2250.5 MHz 3.0 watts 



b. Instrumentation Assignments. The per t inent  information de f i n ing  
telemetry locat ion, gage range, and channel assignment f o r  each measurement i s  
contained i n  a series o f  supplemental tables (TR-1218) to  provide a rap id  r e f -  
erence f o r  the f o l l  owing : 

(1) .A sumnary o f  the composite instrumentat ion f o r  AC-30 (Data 
Supplement, tab le  1). 

(2) L i s t i ngs  by systems o f  the telemetry channel assignment and 
gage range o f  each airborne ATLAS and CENTAUR measurement (Data Supplement, 
tab le  3). 

(3) Same as above except measurements are l i s t e d  by PCM address 
(Data Supplement, tab le  4).  

(4 )  A 1 i s t i n g  by system o f  a l l  land1 i n e  measuremnts ( ~ a t a  Sup- 
plement, tab le 5). 

c . Prel aunch Eva1 uat ion . A1 1 ATLAS,'CENTAUR and s?acecraft telemetry 
w i l l  rad iate as l i s t e d  below. Ear ly  checks w i l l  be monitored f o r  the performance 
o f  a l l  measurements and RF qua1 i t y ,  This w i l l  be an a i d  i n  determining mission 
readiness. Following each check, records w i l l  be examined and the status o f  every 
measurement determined, A1 1 discrepancies w i  11 be reported t o  and reviewed by the 
Test Conductor, Launch Director ,  and Mission Director .  The complete analysis w i l l  
be accompl ished i n  approximately 45 minutes. 

Links - S t a r t  - Compl e te  

Three T-500 min T-290 min 

Three T-90 min T-50 min 

Three T-f0 m i  n LOS 

A1 1 s ta t ions  (Hangar 3 ,  Blockhouse 36, Bu i ld ing  AE, and KSC-CIF) 
w i l l  monitor telemetry dur ing each o f  the periods o f  r a d i a t i o n  and on the land- 
l i n e  loop when not  r a d i a t i n g  (co~:tinuous monitoring from bus 1 tu rn  on). 

Evaluation o f  data requires approximately 45 minutes fo l low ing 
acquis i t ion.  A f te r  evaluation, a l l  r esu l t s  w i l l  be sumnarized by the ULO ins t ru -  
mentation representat ive i n  Bui ld ing AE and transmitted t o  the Mission Director  
i n  Bui ld ing AE and the Launch D i rec tor  i n  Blockhouse 36, over Operational I n t e r -  
comnunication Sys tern (01s) channel 14 (NASA data). Results o f  these evaluations 
w i l l  a id  i n  determining mission readiness, 

d. KSC Data Support. The KSC telemetry s t a t i o n  and computer data 
reduct ion f a c i l  i ty i s  ava i lab le  t o  support CENTAUR data requirements during pre- 
launch and p s t  launch operations. Support Js received from these f a c i l i t i e s  t o  
provide the fo l low ing data: 



i 1) Guidance sys tew r~easurc~wn t (pos i ti on, ve loc i t y  , s t e c r i  nq 
comnands, and gyro d r i f t )  p r in tou ts  of the airborne cornputer f l i g h t  program i n  
d i g i t a l  form. 

(2 )  Orb i ta l  elements f o r  spacecraft i n j e c t i o n  and vehicle post 
blowdown based on guidance data, provided t o  MDC by the KSC computer. 

(3)  Realtime d isp lay o f  guidance and Event Monitor Systems (EMS) 
and landl ine analog data a t  Blockhouse 36 and Bui ld ing AE. 

( 4 )  Post reduction o f  i tem (3) data. 

iO. Data D is t r ibu t ion .  Following launch, f l i g h t  data w i l l  be ava i l  i b l e  t o  
appl icable personnel f o r  preparation of a verbal repor t  a t  T+3 hours and 3 w r i t -  
ten repor t  a t  T+8 hours. ' ~ h e s e  data w i l l  be avai lab le f o r  general inspection 
f o l  lowing these reports.  

The KSC photo grcup w i l l  c o l l e c t  and d i s t r i b u t e  a1 1 ohoto!!. 1 : c  data. 
A l l  other data w i l l  be picked up by the KSC data group f o r  d i s h - i b u t  o cog- 
n izant  p ro jec t  personne: . Data d i s t r i b u t i o n  1 i s t s  are documented in .,,,- 6SC 
Requi rements Document (RD) 3600 and ETR Opera t i ons Requ i rements (0!4) 3600. 

a. Engineering Sequential Data. A1 1 engineering sequential data 
w i l l  be avai lab le w i th in  5 working days a f t e r  launch. Quick look (16 mi l l ime te r )  
expedited p r i n t s  o f  the selected items w i l l  be ava i lab le  w i t h i n  T i8  hours upon 
request . 

b. Telemetry Data. Uprange telemetry magnetic tapes are normal l y  
avai lab le i n  T+4 hours. Downrange telemetry magnetic tapes ( s ta t i on  91, Antigua) 
are avai lab le i n  3 working days. Telemetry rea l  time data are p~escnted i n  graph 
form a t  T+l hour. Link 2202.5 w i l l  be transmitted from s t a t i o n  91 i n  real t ime 
and provided i n  rea l  time t o  KSC f o r  guidance data reduction, and to  Bui ld ing AE 
f o r  processing and analysis. 

c. Metr ic Data. Final reduced data f o r  pos i t i on  and ve loc i t y  w i l l  
be avai lab le i n  4 working days a f t e r  rece ip t  o f  tapes from ETR s tat ions.  

d. Best Estiinate o f  Tra jectory (BET). This document, inc luding e s t i -  
mates of accuracy, w i i  1 be avai lab le i n  15 working days. 

C . METEOROI-I'JG ICAL -LAN 

The NASA.Test Support O f f i ce  (NTSO) i s  the only  authorized contact w i t h  the 
Cape Kennedy weather s ta t ion .  Therefore, p ro jec t  and operations personnel w i  11 
be furnished meteorological data only b y  the NTSO. From T-5 hours through T-0, 
a1 1 questions concerning weather forecast and observations w i  11 be referred t o  
the NTSO representat ive i n  the RCC. P r i o r  t o  t h i s  period, NTSO personnel may be 
contacted as l i s t e d  below: 

Home - Office 



From T-5 hours through T-0, the LeRC representative wiil mopitor 01s chan- 
nel 20 and stand by f o r  green telephone c a l l s  from the NT"l representat ive i n  
the RCC. 

1. Prelaunch Forecasts . 
a. Upper A i r .  Upper a i r  data w i l l  be read from a Winsonde p r i n tou t  

a t  the Cape weather s ta t i on  (RCC) and w i l l  include wind ve loc i ty ,  wind d i rec t ion ,  
and wind shear i n  1,000-foot increments. 

b. F-3 Day. A launch area forecast w i  11 be ca l led  to  the NTSO f o r  
dissemination. The forecast w i  11 include general weather condit ions expected 
f o r  T-0 and a general weather outlook f o r  the period F-3 Day through F-0 Day. 
This information w i l l  be telephoned by the NTSO t o  the CENTAUR operations o f f i c e .  

c. F-2 Day. A launch area forecast w i l l  be ca l led  t o  the NTSO f o r  
dissemination. The forecast w i l l  include surface condit ions (cloud cover, v i s i  - 
b i l i t y ,  p rec ip i ta t ion ,  wind, temperature, and sea leve l  pressurn), upper level  
winds (surface t o  50.00~ fee t  a t  5,000-foot i n te rva l s ) ,  and maximum  win^ shear 
expected a t  T-0. 

2. F-0 Day Transmission o f  Bend!ng Moment Data. I n  addi t ion t o  being 
tabulated f o r  verbal re lay  t o  p ro jec t  and operations personnel a t  ETR, the upper 
a i r  data (200-foot i n te rva l s )  are pr in ted  out on IBM cards and transmii ted on 
IBM transceivers d i r e c t l y  t o  San Diego by AFETR and t o  LeRC by GDJC. Approxi- 
mately 45 minutes a f t e r  receipt ,  the I B M  7094 computer output and recording 
equipment w i l l  have pr in ted  out tabulat ions and graphs of bending moment data 
a t  c r i t i c a l  vehicle s tat ions versus time o f  f l i g h t .  The f l i g h t  p i t c h  and yaw 
steer ing programs w i  11 be determined by these data. 

As soon as i t  becomes avai lable, appl icabl  e go/no-go informatior1 from 
the tabulat ions w i l l  be telephoned from San Diego t o  the LeRC weather represen- 
t a t i v e  a t  Bui ld ing A€ t o  a i d  i n  making prelaunch decisions. The graphs w i l l  
then be hand-carried from the computer room t o  the LeRC-San Diego o f f i c e  and 
datafaxed to  ETR. The KSC datafax f a c i l i t i e s  i n  the Bui ld ing AE/MDC (Fax No. 
7-4111) w i l l  be used t o  receive the incoming bending moment graphs from San 
Diego. The data fax w i  11 be del ivered by the LeRC weather yepresentative o r  
h i s  a1 terna te. 

When s u f f i c i e n t  time i s  avai lab le f o r  rece ip t  and evaluat ion o f  graphs, 
the f i n a l  launch decision w i l l  be made only a f t e r  evaluat ion o f  the bending mom- 
ent  data from these graphs. The verbal repor t  from the tabulat ions w i l l  be con- 
sidered prel iminary i n  a l l  cases except where time i s  the predom'nant considera- 
t ion.  

Upper a i r  data w i l l  be obtained from the ETR Jimsphere, Rawinsonde and 
Winsonde systems, w i th  data being transmitted from Hangar J t o  LeRC by IBM 066068 
card transceiver and from the RTCS t o  GD/C San Diego by IBM 1050 card transceiver.  

Bendinq moment upper s i r  data w i l l  be obtained from weather balloons. 
On F-1 day a Windsonde bal loon w i l l  be released a t  approximately 1100 hours EST. 
On F-0 day weather balloons w i l l  be released as fo l lows:  Windsonde w i th  Jimsphere 
as backup a t  0-6 hours and 30 minutes, 0-3 hours and 50 minutes, and 0-2 hours and 
30 minutes; Windsonde a t  0-1 hour and 20 minutes; Rawinsonde a t  0-40 minutes; 
Jimsphere a t  T+10 minutes. 
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SECTION I11  
COMMUNICATIONS 

A. GENERAL 

The Pioneer G comnuni cat ions f a c i l  i t i e s  which w i l l  be avai l a b l e  f o r  support 
o f  t h i s  m i s s i o ~  are described i n  t h i s  sect ion. These f a c i l i t i e s  w i l l  be used f o r  
prelaunch operations and e a r l y  post  f l  i g h t  intercomnunications . The mission center  
w i l l  be located i n  the Mission D i rec to r ' s  Center, Bu i l d i ng  AE. 

B. MISSION DIRECTOR ' S  CENTER 

Consoles i n  the MDC provide the assigned MDC personnel w i t h  the communi- 
cat ions systems requi red t o  monitor and p a r t i c i p a t e  i n  veh ic le  and mission pro- 
gress. The cen te r ' s  comnunications f a c i l i t i e s  prov ide the means f o r  comnui- 
ca t ing  w i t h  Cape s t -  t i ons  (Blockhouse 36, STS, Range Control  Center), downrange 
s ta t ions,  NASA heaquar te rs  , ARC, LeRC, GSFC, and worldwide t rack ing  s ta t ions .  
Comnunications systems ava i l ab le  a t  the c o n s ~ l e s  i n  the MDC are described below. 

1. Black Telephones. The black telephones used i n  t h i s  system are spec ia l  
d i a l  phones i n s t a l  l e d  i n  the consoles t h a t  enable MDU personnel t o  place o r  rece ive 
l o c a l  and long distance c a l l  s . Ind i v i dua l s  assigned t o  consoles may es tab1 i sh , 
l i s t e n  to,  o r  p a r t i c i p a t e  i n  conference c a l l s  on the  b lack telephone system. 

2. Green Telephones. The ETR green telephone system u t i l i z e s  manually oper- 
ated key panels a t  each console, l i m i t i n g  the number o f  users. This provides rap- 
i d  d i r e c t  comnunications between a1 1 s i t e s  p a r t i c i p a t i n g  i n  t h i s  launch operat ion. 
The key cabinets proviaed f o r  t h i s  system have both v isua l  and audib le  s ignal ing.  

3.  Sta t ion  Conferenci . ~ q  and Monitor Arrangement (SCAMA) Telephone System. 
The SCAMA t~ lephanes  provide d i r e c t  contact w i t h  the GSFC SCAMA switchboard a t  
Greenbelt, ~ la ry land ,  f o r  instantaneous, long distance comnunications w i t h  the  NASA 
g lobal  s a t e l l i t e  t rack ing  networks. SCAMA, o r i g i n a l  l y  designed t o  support the 
manned spacecraft  network, has been extended t o  inc lude the STADAN network ( former ly  
c a l l e d  Min i t rack ) .  SCAMA can now l i n k  any combination o f  51 communications po in ts  
i n  NASA's g lobal  sate1 1 i t e  t rack ing  networks. 

4. O p e r ~ t i o n a l  Intercomnunications System (01s). The O I S  i s  a Range i n t e r -  
com system which operates on a channel s e l e c t  basis r a t h e r  than on an i n d i v i d u a l  
s t a t i on - t o - s ta t i on  basis. (This system was formerly c a l l e d  t hs  MOPS network and 
most consoles s t i l l  d i sp lay  t h a t  designat ion. The des ignat ion MOPS and O I S  are 
synonymous. ) A1 1 re l a ted  operat ing pos i t ions  , such as 1;hose f o r  te lemetry,  are 
connected i n  p a r a l l e l  and the end i n s t r w e n t s  may commuriicate on ly  w i t h  the chan- 
ne ls  t o  which connected. Access t o  i nd i v i dua l  channels may be 1 i m i  t ed  t o  c e r t a i n  
operators. When an operator se lects  a channel and t a l ks ,  a l l  o ther  operators who 
have prev ious ly  selected the same channel w i l l  hear him; conversely, he w i l l  hear 
a1 1 o ther  operators t a l k i n g  on t h a t  same channel. 



Dur 
OIS channels. 
ava i l ab l e  a t  
ne ls  be used. 

. ing t he  Pioneer G launch, var ious operat ions a re  assigned s p e c i f i c  
Because o f  t h i s  assignment system and the l i m i t e d  number o f  channels 

some o f  the o u t l y i n g  s ta t i ons ,  i t  i s  mandatory t h a t  on ly  assigned chan- 
Table 3 shows the OIS system channel assignment. 

5. Leased Voice C i r cu i t s .  NASCOM voice c i r c u i t s  are used f o r  vo ice and data 
comnunications i n  sdpport  of launch operat ions.  The leased voice c i r c u i t s  a re  as 
foI lows: 

a. LL-1 ETR STATUS - Launch coord ina t ion  i d i  t h  the  SFOF 

b. LL-2 PROJECT - Telemetry data coord ina t ion  

c. LL-3 DSN - ETR - Spacecraft te lemetry  coord ina t ion  

d. LL-4 NAV - Real t ime computer coord ina t ion  

e. LL-5 NETWORK CONFERENCE - MSFN s t a t i o n  s ta tus  

f. LL-6 MISSION DECISION - Pro jec t  coord ina t ion  

g. LL-7 VOICE OF PIONEER - Post f l  i g h t  event r epo r t i ng  

h. LL-8 COMMAND - P ro jec t  coord ina t ion  

i. LL-9 . LAUNCH STATUS - Real t ime f i i gh t  events 

j. LL-10 TTY COORD - Real t ime data coord ina t ion  

k .  LL-11 TLM COORD - Real t ime data coord ina t ion  

1. LL-12 COW - Communications coord ina t ion  

6. - Post L i f t o f f  Channels (01s). 

a. Channel 2. This channel w i l l  be used f o r  f l i g h t  events. 

b. Channel 10. This channel w i  11 be used f o r  Range sa fe t y  and t r a j e c -  
t o r y  comnentary. 

c. Channel 16. ~i f t o f f  t ime and mark event t imes f o r  the MSFN w i  11 be 
c a l l e d  o u t  on t h i s  channel. 

d. Channel 20. This channel w i l l  c a r r y  the MDC commentary w i t h  regard 
t o  veh ic le  performance. 

The OIS and green telephone network f o r  the Pioneer G launch are shown 
i n  f i gu res  6 and 7 respec t i ve ly .  



A 0  
BH 
BLD 
CIF  
DN RNG 
DSS-71  
HGR 
I P 
KSC 
RCC 
RTCS 
STS 

- SPACECRAFT CONTROL CENTER 
- BLOCKHOUSE COMPLEX 36 
- BUILDING - CENTRAL INSTRUMENTATION FACILITY 

DOWN RANGE 
- DEEP SPACE STATION 
- HANGAR DESIGNATION 
- IMPACT PREDICTOR 
- KENNEDY SPACE CENTER - RANGE CONTROL CENTER, PROJ. REP. 
- REAL T IME COMPUTER SYSTEM - SPACECRAFT TRACKING STATION 

Figure 6. Operations Intercommunication System Network 



A 0  RADCC 
A 0  S/C CC 
BH 
CIF 
CNC 
HGR 
KSC 
MDC 
RCC 
S/C GND STA 
S RO 
STS 
TECH CONT 
T L M  

- RADIOLOGICAL CONTROL CENTER 
- SPACECRAFT CONTROL CENTER 
- BLOCKHOUSE COMPLEX 36 
- CENTRAL INSTRUWiENTATiON FACILITY 
- CAPE NETWORK CONTROLLER - HANGAR DESIGNATION - KENNEDY SPACE CENTER - MISSION DIRECTOR'S CENTER 
- RANGE CONTROL CENTER - SPACECRAFT GROUND STATION 
- SUPERVISOR RANGE OPERATIONS - SPACECRAFT TRACKING STATION - TECHNICAL CONTROL - COMMUNICATIONS 
- TELEMETRY 

Figure 7. Green Phone Network 



Table 3. OIS Channel Assignments 

Channel T i t l e  

Test conductor 

Blockhouse mom t o r  stand 

ATLAS propul s i on 

CENTAUR propulsion 

' lehicle e l e c t r i c a l  

Complex e l e c t r i c a l  

ATLAS autopi l o t  

CENTAUR autopi l o t  

Land1 ine  instrumentation 

Telemetry and radio frequency 

CENTAUR pneumatics and f a c i  1 i t i e s  

ATLAS pneuma ti cs and 1 auncher 

contro l  and water Environmental 

NASA data 

Propel 1 ant  u t  

NASA ensi neer 

i l i z a t i o n  

i ng 

Propel l a n t l f a c i  1 i t i e s  

Guidance 

Spacecraft t e s t  conductor 

NASA p ro jec t  ne t  

S RO 

Pad safety 

Spacecraft t e s t  opera t i ons 

Mission d i r e c t o r  

Third  stage telemetry 

Third  stage telemetry 

Channel As Jignrnent 7 



7. Communications C i r cu i t s .  Table 4 l i s t s  the comrnunication~ c i r c u i t s  
t h a t  w i l l  be used t o  t ransmi t  launch vehic le ,  spacecraf t ,  and in format iona l  type 
data dur ing prelaunch and post launch operat ions.  

Table 4. Pioneer G Communications C i r c u i t s  

C i  r c u i  t From 

GSFC (Analog ) 

As cens i o n  

As cens i on 

GSFC (L/V) 

CIF-1 

CIF-2 

CIF-3 

CIF-4 

CIF-5 

CIF-6 

CIF-7 . 

CIF-8 

Real t ime Computer 
Sys tern 

Compl ex-36 

STS 

STS 

An t i  gua 

Antigua 

AE 

CIF-B 

A E 

AE 

AE 

AE 

AE 

AE 

AE 

AE 

A E 

AE 

A E 

AE 

AE 

AE 

AE 

AE 

AE 

AE 

CIF 

AE 

Subject  Type o f  
Informat ion 

Raw 

Raw 

Raw 

Raw 

Video 

Video 

Video 

Video 

Video 

Video 

Video 

Video 

Video 

Raw 

Raw 

Raw 

Raw 

Raw 

Raw 

Raw 



C i r c u i t  

Table 4. Pioneer G Communications C i r c u i t s  (Cont 'd)  
- - 

From 

CIF-C 

STS (Doppler) 

Range Safety TV 

Range Safety TV 

Compl ex-36 

Compl ex-36 

AE 

I n te r cep t  Ground 
Cpt i  ca l  Recorder 

Weather (RCC) 

AE 

AE 

AE 

AE 

GB I 

Bermuda 

CIF-9 

CIF-10 

AE 

AE 

AE 

AE 

A E 

AE 

CX - 36 
AE 

AE 

ST S 

CX - 36 

CIF-A 

CIF-B 

AE 

AE 

AE 

AE 

Subject 

L/ V 

L/V 

I n f o  

I n f o  

I n f o  

I n f o  

I n f o  

I n f o  

I n f o  

I n f o  

L/V 

L/V 

L/V 

L/ v 

L/V and S I C  

L/V 

L/V 

Type of  
In format ion 

Raw 

Raw 

Video 

Video 

Video 

Video 

Video 

Video 

Video 

Video 

Raw 

Raw 

Raw 

Raw 

Raw 

Video 

Video 



SECTION I V  
TEST OPERATIONS 

A. LAUNCH VEHICLE AND SPACECRAFT PRELAUNCH MILESTONES 

The s i g n i f i c a n t  1 aunch veh i c l e  and spacecraf t  prelaunch m i  1 e s t o n x  are 
presented i n  tab les 5 and 6, respec t i ve ly .  

Table 5. Launch Vehic le  Prelaunch Mi lestones 

Event 
- - 

ATLAS a r r i v e d  a t  ETR 

CENTAUR a r r i v e d  a t  ETR 

ATLAS erected 

CENTAUR erected 

Terrni nal  Countdown Demonstration 

F l i g h t  Events Dernonstrt :.ion No. 1 

Mate Pioneer F t o  CENTAUR 

F l i g h t  Events Demonstration No. 2 

Composite E l e c t r i c a l  Readiness 
Test 

Radio Frequency In te r fe rence  
Test 

F-3, 2, and 1 day a c t i v i t i e s  

Launch readiness 

*Pl anned dates 

Hangar J 

Hangar J 

Complex 368 

Complex 368 

Complex 368 

Complex 368 

Complex 36B 

Complex 36B 

Complex 36B 

Complex 368 

Complex 368 

Complex 36B 

Date 

1-4-73 

1-4-73 

1-9-73 

1-10-73 

3-1-73 

3-6-73 

3-21-73 

3-23-73 

3-29-73" 

3-30-73* 

4-2 through 
4-4-73* 

4-5-73* 



Table 6. Spacecraf t Prelaunch M i  1 estones 

- -- 

Spacecraf t  a r r i ved  a t  ETR 

Spacecraft performance checks 
conducted 

Transport  spacecraf t  t o  ESA 6GA 
(Prope l lan t  Loading Bu i l d i ng )  

Mate t h i r d  stage t o  Ground 
Transport  Vehic le (GTV) 

Hydrazi ne load ing 

TRW spacecraf t  weighing and 
f i n a l  i nspec t ion  

Mate spacecraf t  t o  t h i r d  stage 

Remove spacecraf t  red tags 
and encapsulate 

Transport  spacecraf t  t o  
Complex 368 and mate t o  
CENTAUR 

Spacecraf t  i n tegra ted  sys tems 
t e s t  

F l  i s h t  Events Demonstration 

Spacecraft and DSN f i n a l  
i n t e r f a c e  check 

Composite E l e c t r i c a l  Readiness 
Test 

Radio Frequency I n te r f e rence  
Test 

F-1 day and RTG i n s t a l l a t i o n  

Launch readiness 

*Pl anned dates 

Locat ion 

Bui ld i r ,g A0 

Bu i l d i ng  A0 

ESA 60A 

ESA 60A 

ESA 60A 

ESA 60A 

ESA 60A 

ESA 60A 

Complex 368 

Complex 36B 

Complex 368 

Complex 36B 

Complex 36B 

Complex 36B 

Complex 36B 

Complex 368 

Date 

2-15-73 

2-19 through 
3- 13-73 

3-14-73 

3-12-73 

3-16-73 

3-17-73 

3-18-73 

3-19-73 

3-20-73 

3-22-73 

3-23-73 

3-28-73 

3-29-73* 

3-30-73* 

4-4-73* 

4-5-73* 



B. F - 1  DAY OPERATIONS 

The major operat ions occurr ing on F-1 day, w i t h  T-t ime matched t o  the 
Eastern standard t ime the event i s  scheduled t o  occur, a re  l i s t e d  i n  t a b l e  7 .  

Table 7. Major F-1 Day Operations 

Time 
(EST 

Count 
(Mi n ) Event 

S t a r t  countdown operat ions 
Vehic le power a p p l i c a t i o n  
S t a r t  LH2 t r a n s f e r  1 i n e  purge 
S t a r t  ATLAS propul s i on  1 aunch 

preparat ions 
S t a r t  CENTAUR propu ls ion  t h r u s t  

sec t  i on  preparat ions 
S t a r t  CENTAUR hydraul i c  readiness 

t e s t  

End veh i c l e  power appl i c a t i o n  
S t a r t  I M G  gimbal slew t e s t  

S t a r t  Range Safety Command rece i ve r  
s e n s i t i v i t y  preparat ions 

S t a r t  te lemetry  and r a d i o  frequency 
systems e a r l y  t e s t s  

IMG gimbal slew t e s t  complete 
C-band system t e s t  complete 

LH2 t r a n s f e r  1 i r,e purge i s  complete 

End Range !>afea;y Command rece ive r  
s e n s i t i v i t y  ?reparat ions 

End LH2 t r - m s f e r  l i n e  purge 

CENTAUR propu ls ion  t h r u s t  sec t i on  
preparat ions complete 

CENTAUR hydraul  i c  readiness t e s t  
complete 

S t a r t  Range Safety Command t e s t  



Time 
(EST) 

Table 7 .  Major F - 1  Day Operations (Cont 'd)  

Count 
(Min) Event 

Radio frequency s i 1 ence es tab1 i s  hed 
S t a r t  mechanical i n s t a l  l a t i o n  and 

e l e c t r i c a l  connect ion o f  ATLAS/ 
CENTAUR des t ruc t  boxes and pyro- 
technics 

S t a r t  t h i r d  stage des t ruc t  hookup 
Range Safety Command t e s t  complete 

Mechanical i n s t a l l a t i o n  and e lec -  
t r i c a l  connect ion o f  ATLAS/CENTAUR 
des t ruc t  boxes and pyrotechnics 
complete 

S t a r t  ATLAS mechanical i n s t a l  l a t i o n  
and e l e c t r i c a l  connect ion o f  
pyrotechnics 

ATLAS propul s i on  1 aunch preparat ions 
complete 

End ATLAS mechanical i n s t a l l a t i o n  
and e l e c t r i c a l  connect ion o f  
pyrotechnics 

S t a r t  veh i c l e  f a i r i n g  c loseout  
S t a r t  t h i r d  stage c loseout  
Th i r d  stage ordnance hookup i s  

complete 

Th i rd  stage pyro r e l a y  box connec- 
t i o n  i s  complete 

Radio freauency s i  1 ence may be 
1 i f ted 

S t a r t  spacecraf t  RTG i n s t a l  1 a t i o n  
preparat ions 

Vehic le f a i r i n g  c loseout  i s  complete 
Th i rd  stage c loseout  i s  complete 
S t a r t  RTG i n s t a l l a t i o n  

End RTG i n s t a l  1 a t i o n  (spacecraf t  
e l e c t r i c a l  checks complete) 



C. F-n  DAY OPERATIONS 

The major events of the countdown, w i t h  T-t ime matched t o  the Eastern 
standard t ime the event i s  scheduled t o  occur, a re  1 i s t e d  i n  t ab l e  8. A l l  
times l i s t e d  a re  pred icated on a launch t h a t  occurs w i t h i n  the f i r s t  minute 
o f  the planned launch w'indow. 

Table 8. Major F-0 Day Operations 

Count 
( M i  n ) Event 

Spacecraft f i n a l  e l e c t r i c a l  checks 
complete 

S t a r t  spacecraf t  ordnance i n s t a l l a -  
t i o n  

Spacecraft ordnance i n s t a l  l a t i o n  
cornpl e t e  

S t a r t  spacecrsf t f i n a l  
prepa, d t ions  

Spacecraft f i n a l  preps cgmpl e t e  

S t a r t  f l i g h t  c o n t r o l  power 
app l i ca t i on  

Clear stand and ramp area f o r  t h i r d  
stage S and A arming check 

S t a r t  t h i r d  stage f i n a l i n g  

F l i g h t  con t ro l  power a p p l i c a t i o n  
i s  complete 

S t a r t  te lemetry  and RF preparat ions 

S t a r t  f l i g h t  sequence t e s t  

T h i r i  stage f i n a l i n g  ' s  complete 

F l  i g h t  sequence t e s t  i s  complete 
S t a r t  f l i g h t  c o n t r o l  opera t iona l  

t e s t  

Th i rd  stage S and A c loseout  
complete 

Man s ta t i ons  f o r  launch countdown 
operat ions 



Table 8. Maj 

Time Count 

I 

* F-0 Day Operat i  on t  ' d )  

Event 

Range countdown s t a r t s  
Spacecraft f i n a l  countdown 

F l  i g h t  con t ro l  operat iona l  t e s t  
i s  complete 

S t a r t  IMG ca l  i b r a t i o n  

Telemetry and C-band e a r l y  checks 
are s a t i s f a ~ t o r y  

IMG c a l i b r a t i o n  i s  complete 

S t a r t  tower removal 

S t a r t  60-minute b u i l t - i n  ho ld  

End o f  b u i l  t - i n  ho ld  

Tower secur i  ng comp-1 e t e  

S t a r t  CENTAUR l o x  tank ing 

S t a r t  ATLAS l o x  tank ing 

S t a r t  CENTAUR LH2 tank ing  

S t a r t  Range Safety Command f i n a l  
t e s t  

S t a r t  CENTAUR propel  1 an t  u t i  1 i z a t i o n  
exerc ise 

Range Safety Comand f i n a l  t e s t  
complete 

S t a r t  10-minute b u i l  t - i n  ho ld  

B u i l t - i n  ho ld  ends 

ATLAS t o  i n t e r n a l  p w e r  

CENTAUR t o  i n t e r n a l  power 

Range 1 aunch clearance 

Launch (2- inch mot ion) 




