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SECTION I 
M I S S I O N  

A. M I S S I O N  OBJECTIVES 

The ob jec t ive  o f  the Orb i t i ng  Solar Observatory (OSO) p r o j e c t  i s  t o  operate 
o r b i t i n g  spacecraft f o r  the purpose o f  conducting experiments i n  s o l a r  physics 
above the atmosphere. OSO-H, the e igh th  OSO spacecraft, w i l l  continue the study 
o f  so la r  X-rays, gamma rays, u l t r a v i o l e t  rad ia t ion ,  outer-corona whi te  1 i g h t ,  
and other  phases o f  s o l a r  a c t i v i t y .  Spec i f i c  ob ject ives o f  the OSO-H mission 
are as fo l lows : 

1. Obtain extreme u l  t r a v i  01 e t  spectrohel i ograms tween 170 and 400 
Angstroms (A), and ob ta in  spectroheliograms i n  the 1.75 t o  2.1A and the 10 t o  
22A regions . 

2. Study sequent ia l ly  the s o l a r  d i sc  2nd inne r  corona i n  the extreme 
u l t r a v i o l e t ,  and the ou ter  corona i n  w h i t i  l i g h t .  

3. Survey the e n t i r e  ski- f o r  sources o f  cosmic X-rays i n  the energy 
range o f  1 t o  60 Kev w i t h  an a g u l a r  reso lu t i on  o f  about one degree and perform 
spectral  analysis i n  f i  ve broad-energy bands. 

4. Per fom a sky scan a t  X-ray energies i n  the range o f  2.0 t o  300 Kev. 

5. Study hard s o l a r  X-ray b u r s t  i n  the energy range o f  2.0 t o  300 Kev. 

6. Monitor i n t e n s i t y  and 1 i n e  s t ruc tu re  o f  s o l a r  gamma-ray f luxes i n  the 
energy range o f  0.3 t o  9.1 Kev. 

1 

The spacecraft w i  11 be launched from Cape Kennedy A i r  Force Sta t ion  (CKAFS) 
by a vehic le  designated Delta-85. 

Del ta-85 w i  11 a lso  car ry  a Test and Tra in ing (TETR) spacecraft i n  the second 
stage engine compartment. I t w i l l  be designated TETR-D and w i l l  be e jected from 
the second stage a f t e r  t h a t  stage has separated from the OSO-H spacecraft.  TETR-D 
w i  11 provide an ac t i ve  t a r g e t  f o r  premission checkout o f  the Manned Space F l i g h t  
Network (MSFN) t rack ing  s ta t ions  , t ra in ing ,  o f  MSFN system personnel , rou t ine  
mission simulat ions, and development and v e r i f i c a t i o n  o f  acqu is i t i on  and hand- 
over techniques. 

B. LAUNCH VEHICLE AND SPACECRAFT DESCRIPTION 

1 . Launch Vehicle. Del ta-85 i s  a two-stage DSV-3N conf igured launch ve- 
h i  c l e  f o r  which the McDonnell Doug1 as Astronautics Canpany i s  the prime contractor .  
The vehic le  i s  sham i n  f i g u r e  1 and vehic le  data i s  l i s t e d  i n  tab le  1. 
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Table 1. Del t a  Vehi c l  e Data 

Length ( f e e t )  

Diameter ( inches) 

Engine prope l lan t  type 

Engine manufacturer 

Engi ne des i gnat i  on 

Number o f  engines 

Speci f i  c impulse 

Thrust (pounds/engi ne ) 

Burn time (seconds) 

Propel 1 ant  (so l  i d )  

Fuel (1  i q u i d )  

Oxi d i  t e r  (1 i q u i  d) 

Nitrogen gas (ps ig)  

He l i  um gas (ps ig)  

';eri a1 number 

I_C 

Boosters 

19.7 

30 

s o l i d  

Thi okol 

TX354-5 

3 

237.6 

52,150 

37 

TP-H7036 

.. - 
-- 
-" 
-- 
270, 271, 

272 

Stage I 

73.9 

96 

l i q u i d  

Rocket- 
dyne 

MB3-111 

1+2VEs 

252.4 

170,000 

218.5 

-- 
RJ-1 

1 ox 

3,000 

-- 
20022 

Stage I1 

16.45 

54.7 

l i q u i d  

Aero j ec t 

AJ10-118E 

1 

275 

7,750 

380.8 

-- 
UDMH 

I RFNA 

4,000 

4,350 

20248 

3 '.. OSO-H Spacecraft. The OSO-H spacecraf t  ( f i g u r e  2) was b u i l t  by B a l l  
Br0thei.s Research Corporati  on (BBRC) under management o f  the Goddard Space F l  i q h t  
Center (GSFC) . The G i n  body o f  the spacecraft% a wheel o f  a1 urninurn' honeycomb 
mater ia l  d iv ided i n t o  nine ~ee,~e-s l iaped compartments. F ive o f  these compartments 
contail1 the experiments which ; - n.)t  requ i re  f i x e d  so la r  o r i en ta t i on .  The re- 
maining fou r  compartments contain e lec t ron i c  cont ro ls ,  ba t te r i es ,  te lemetry equip- 
ment, and rad io  command equipment. This p a r t  (wheel) o f  the spacecraft spins and 
acts as a s tab le  p la t fo rm f o r  so lar -or iented instruments ca r r i ed  on the s a i l  
sect ion which i s  mounted on the spinning wheel by means o f  a sha f t  and azimuth d r i v e  t 

assembly. The s a i l  sec t ion  derives i t s  name from a rectangular-shaped so la r  c e l l  
array mounted a t  r i g h t  angles t o  the solar-pointed instruments. OSO-H d i f f e r s  i n  
appearance from previous OSO spacecraft s ince the arms have been el iminated and 
the high-pressure gas b o t t l e s  are now located i n  the wheel f o r  sp in  contro l  and i n  
the sa i  1 f o r  p i  tch-contro l  . OSO-H i s  a lso  much l a r g e r  and heavier than e d r l  i e r  
OSO spacecraft.  Table 2 l i s t s  dimensions and o ther  spacecraf t  data. 
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Table 2. OSO-H S 

Height 

Diameter o f  Wheel 

Weight 

Experiments 

N i  trogen Gas 
(3000 p s i )  

Containers 

Power Requi remen t s  

Power Output (from so la r  c e l l s )  

Power Storage 

Suppl m e n t a l  Power 

Power Sys tern Pro tec ti on 

Telemetry System 

C o m n d  System 

Antenna 

acecraf t Data 

75 inches 

56 inches 

1400 pounds (app. ) 

6 (2 s a i l ,  4 wheel) 

2 on s a i l ,  1 on wheel 

65 watts day, 40 wat t  

90 watts 

s n igh t  

56 n i  ckel  -cadmi urn type-F c e l l  s 
arranged i n  8 packs o f  7 c e l l s .  
Vol tage range from 16.2 (under- 
voltage) t o  22 v o l t s  ( f u l l y  
charged) 

2 s q u i b - f i r i n g  b a t t e r y  packs i n  
s a i l  t o  f i r e  nu ta t ion  damper and 
e leva t ion  lock squibs 

Daylni ght  re lay  ac t iva ted  by 
so la r  detectors. 
Dunmy loads by ground command. 
Undervol tage swi t ch  . 
PCMIPM sp l  i t-phase b inary coded. 
Simul taneous record and transmi t 
rea l  t ime data a t  800 bps. 
Playback once per o r b i t  a t  
14,400 bps. 

PDM/AM/AM tone d i g i t a l  redundant 

Progressively- fed t u r n s t i l e  s l o t  



a. Two po in ted  experiment packages are  mounted i n  the s a i l  sec t i on :  

( 1 )  Naval Research Laborator ies : WL and XlJV Coronagraphs. A 
study o f  t he  morphology o f  the White L i g h t  (WL) and extreme u l t r a v i o l e t  (XUV) 
coronas and o f  the u l t r a v i o l e t  features on the s o l a r  d i s c  such as plages and 
f l a r e s ,  and t o  c o r r e l a t e  the  XUV corona w i t h  the WL corona. 

(2)  Goddard Space F l i g h t  Center: XIJV/X-ray Spectrohel iograph.  
A s  tudy o f  simul taneous spectrohel  i ograms a t  several  wave1 engths , spect ra  o f  
l o c a l i z e d  reg ions,  and p o l a r i z a t i o n  o f  X-ray burs ts .  

b.  Four experiments which do no t  r e q u i r e  f i x e d  s o l a r  o r i e n t a t i o n  
are l oca ted  i n  the  wheel sec t i on  o f  the spacecraf t :  

(1)  Massachusetts I n s t i  t ue  o f  Technology: C e l e s t i a l  X-ray 
Telescope. This experiment w i l l  be a  study 2nd ana lys is  o f  X-ray sources t o  
l o c a t e  known sources more accurate ly ,  t o  i d e n t i f y  and l o c a t e  new sources, and t o  
measure the  i n t e n s i t y  and v a r i a t i o n  o f  a l l  sources i n  broad-spectra l  bands from 
1 . 0  t o  60  Kev.  

( 2 )  U n i v e r s i t y  o f  C a l i f o r n i a ,  San DSego: Cosmic X-ray Tele- 
scope. A study and ana lys is  o f  cosmic X-ray sources t o  l o c a t e  kn0wi1 sources 
more accurate ly ,  i den t i  f y  and l oca te  new sources , measure i ntens i  f y  , and s p e c t r a l  l y  
analyze these sources over the range of 10 t o  550 Kev. 

( 3 )  U n i v e r s i t y  o f  C a l i f o r n i a ,  San Diego: So la r  X-ray Telescope. 
An experiment t o  measure s o l a r  X-ray f l u x  from 1.0 t o  300 Kev w i t h  good s p e c t r a l ,  
i n t e n s i t y  and t ime reso lu t i ons .  

(4 )  U n i v e r s i t y  of New Hampshire: Gamma Ray Spectrometer. To 
moni tor  sol i i r .  high-energy photon spectrum from 0.3 t o  9 . 1  Mev f o r  i n t e n s i t y ,  
t ime v a r i a t i o n ,  and l i n e  spectra.  

3. TETR-D Spacecraft .  TETR-D ( f i g u r e  3)  i s  an O r b i t i n g  Relay S a t e l l i t e  
I I I (ORS-I I I) model o f  the Envi ronmental Research Sate1 1  i t e  ser ies .  It c a r r i e s  
a payload cons i s t i ng  o f  an S-band transponder which i s  compat ib le w i t h  the USB 
systems o f  the MSFN. I n  o r b i t ,  the  spacecraf t  w i  11 prov ide an a c t i v e  t a r g e t  f o r  
ground t r a c k i n g  by the MSFN. 

The bas ic  spacecraf t  i s  an octahedron w i t h  dimensions o f  11 inches 
on a  s ide.  To ta l  we ight  i s  approximately 44 pounds. The e i g h t  t r i a n g u l a r  s ides 
o f  the spacecraf t  are covered w i  t h  s o l a r  c e l l s  t o  p rov ide  power t o  a  b a t t e r y  
asselnbly. The b a t t e r y  assembly cons i s t  o f  10 nickel-cadmium c e l l s  and an appro- 
p r i a t e  charge-regulator  system. The b a t t e r i e s  are designed t o  p rov ide  3 hours o f  
continuous S-band transponder opera t ion  and w i  11 r e q u i r e  about 20 hours f o r  r e -  
charge a f t e r  maximuni use. A VHF te lemetry  antenna i s  mounted w i t h  two segments 
extending on opposi te s i de  apexes of  the spacecraf t .  An S-band antenna i s  mounted 
a t  the t op  spacecraf t  apex and a  conitnand rece i ve r  antenna i s  adjacent  t o  the  
botto111 apex. A t  the  bottom apex i s  a  f i t t i n g  f o r  mounting and e j e c t i n g  the 
spacecraf t  from i t s  1 aunch cant s t e r  . 
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C. M I S S I O N  PLAN 

1, Launch Constraints . 
a. Launch Window. The launch window w i  11 open a t  0547 EDT on 

September 23, 1971, and w i l l  c lose a t  0601 EDT. 

b. Launch Vehicle. A l l  veh ic le  i n - l i n e  subsystems must be 
operat ic la1 a t  launch as requi red by the operations parameters i n  the countdown 
manual. Since a l l  primary t e s t  ob ject ives are associated w i th  the spacecraft,  
there are no vehic le  mandatory requirements on telemetry; however, i f  a t e l e -  
metry channel carry ing c r i t i c a l  in format ion becomes inopera t ive  dur ing countdown, 
i t  i s  s u f f i c i e n t  cause f o r  a  ho ld  t o  review the e f f e c t s  on veh ic le  prelaunch 
checkout and p o s t f l i g h t  data analysis . 

The A i r  Force Eastern Test Range (AFETR) s ta t i ons  support ing 
Class 1 requirements must be operat ional  o r  the mission could be delayed. 

c. A1 iowable Wind Conditions. The maximum al lowable wind v e l o c i t y  
which the veh ic le  i n  an, con f igura t ion  can sa fe l y  wi thstand when i t  i s  erected 
on the pad w i th  the gantry around i t  i s  64 knots. The maximum wind v e l o c i t y  
w i th  the gantry removed i s  43 knots. 

The Go-No Go decis ion f o r  upper wind condi t ions i s  based upon a 
computer program a t  MDAC Santa Monica and i s  a  combination o f  wind shear, ve loc i t y ,  
and d i  r e c t i  on factors .  

The launch w i l l  be from Complex 17, Pad A, Cape Kennedy 
, Flor ida,  on September 23,  1971. The pad azimuth w i  11 

be 115 degrees and the vehic le  w i l l  r o l l  t o  108 degrees s h o r t l y  a f t e r  l i f t o f f .  

The desired o r b i t a l  parameters f o r  the OSG-H spacecraf t  are as 
f o l  1  ows : 

Apogee 300 naut ica l  mi les 

Per i  gee 200 naut ica l  mi les 

I n c l i n a t i o n  33 degrees 

pe r i  od 96 minutes 

The nominal sequence o f  f l i g h t  events from l i f t o f f  through separa- 
t i o n  o f  both spacecraft i s  presented i n  tab le  3. Times are l i s t e d  i n  seconds 
a f t e r  1  i f t o f f  (Ttseconds). Those events which cccur a f t e r  Main Engine Cutof f  (MECO) 
are a lso  referenced i n  seconds a f t e r  MECO (Mtseconds) s ince most o f  those events 
are i n i t i a t e d  by the second stage programmer which i s  s ta r ted  a t  MECO. The times 
l i s t e d  here may be changed i f  the launch date o r  window i s  changed. 



Table 3. Sequence of F l i g h t  Events 

Min :Sec Event 

S ta r t  stage 1 programmer 

Uncage stage 1 gyros 

S t a r t  sol i d  motor separ- 
a t ion  t imer 

S ta r t  stage 1 r o l l  program 

End stage 1 r o l l  program 

S t a r t  stage 1 p i t ch  program 

End f i r s t  p i t ch  ra te  

S t a r t  second p i  tch  ra te  

End second p i t ch  r a t e  

Begin t h i r d  p i t ch  ra te  

Sol i d  motor separation 
comnand 

Rol l  gain change 

Rol l  gain, change (backup) 

Uncage stage 11 r o l l  gyro 

Sol i d  motor separation (back- 
up) 

End t h i r d  p i t ch  ra te  

Begin f cu r th  p i t ch  ra te  

Pi tch and yaw gain change 

Enable p i t ch  and yaw vernier  
engi nes 

Enable stage 11 i g n i t i o n  and 
pyrotechnic power 

Enable MECO 

- -- - 

I n i t i a t e d  By 

L i  f t o f  f swi tch 

L i f t o f f  swi tch 

Sol i d motor i gni - 
t i o n  relays 

CEA 

CEA 

CEA 

CEA 

CEA 

CEA 

CEA 

Sol i d  motor separa- 
t i o n  t imer 

Sol i d  motor separa- 
t i o n  timer 

CE A 

CEA 

CEA 

CEA 

CEA 

CEA 

CEA 

4.75-6 swi tch 

CEA 



Table 3. 

Min:Sec 

03:38.5 

03:42.5 

03:49.5 

03:50.5 

08:10.5 

08:57.5 

956.6 

Sequence o f  F l  i g h t  Events (con t  ' d) 

Event 

MECO 

S t a r t  stage I1 programmer 

Blow b l a s t  band bo l  t s  

Sequence 1 

Blow stage 1/11 
separat ion bo l  t s  

Uncage p i t c h  and 
yaw gyros 

Enable stage I1 
r o l l  c o n t r o l  

S t a r t  s tage I1 engine 
Transfer  guidance re -  

ference power 
Ro l l  gyro uncage (backup) 

S t a r t  stage I1 p i t c h  program 

Sequence 2 

Fai r i n g  separat ion 
Enable stage I1  re-  
s t a r t  

I n i t i a t e  VCS channel 
No. 1 

Sequence 3 

I n i  t i a t e  VCS channel 
No. 1 (backup) 

Arm ox i  d i  ze r  probe 

A r m  TPS 

SECO No. 1 

I n i t i a t e d  By 

FIP Switch 

S t a g i  ng re1 ay 

S t a g i  ng re1 ay 

Stage I1 programmer 

Stage I1 programmer 

Stage I1 programmer 

WECO 

Stage I1 programmer 

Yaw No. 1 on 

Yaw No. 1 on 

VCS No. 1 ou tpu t  



Table 3. Sequence o f  F l i g h t  Events (cont 'd) 

Event - 
Turn o f f  hydraul i c  s 

Switch t o  coast phase 

End stage I1  p i t c h  r a t e  

h a b l  e CDR t u r n o f f  

Keset VCS accumulator 

End stage I 1  p i t c h  r a t e  
(backup) 

Begin coast phase p i t c h  
program 

Turn o f f  CDRs 

End coast phase p i t c h  
program 

Sequence 4 

Restart  condi t i o n i  ng 
Turn on hydraul ics  
I i ~ i t i a t e  ~ l l a g e  j e t  
Disarm ox probe and 

TPS 
I n i t i a t e  X S  No. 2 
Disable VCS No. 1 

Sequence 5 

Restar t  stage I 1  engine 
Switch t o  powered phase 

cont ro l  

Ream TPS 

Turn o f f  u l l a g e  j e t s  

- - -  - 

I n i t i a t e d  By - 
StCOM No. 1 re lay  

SECOM No. 1 re lay  

SECOM No. 1 r e l a y  

SECW No. 1 re1 ay 

SECOM No. 1 re1 ay 

Stage I1  programmer 

Stage I 1  programmer 

Stage I1  programmer 

Stage I 1  programmer 

Stage I 1  programmer 

Stage I 1  programmer 

Yaw No. 1 o f f  

Yaw NQ. 1 o f f  

Yaw No. 1 o f f  



Table 3. Sequence o f  F l i g h t  Events ( c o n t ' d )  

M i  n  : Sec - 
28:25.5 

28:27.3 

28:43.5 

29:12.5 

33:15.5 

51:35.5 

Event 

Rearm ox probe 

Rearm TPS 

Turn o f f  u l  1 age j e t s  

SECO No. 2  

Turn o f f  hydraul i c s  

Switch t o  coast phase 
con t r o  1  

Begin coast phase yaw 
program 

End coast phase yaw 
program 

Sequence 6 

Blow stage II/OSO-H 
separat ion bo l  t s  

F i r e  r e t r o s  
S t a r t  TETR-D 

separat ion TDRs 

TETR-D separat ion 

I n i t i a t e d  By 

Yaw No. 1 o f f  

Yaw No. 1 o f f  

Yaw No. 1 o f f  

VCS No. 2  ou tpu t  

VCS No. 2  output  

Yaw No. 2  on 

Yaw No. 2  o f f  

Stage I1 programmer 

TETR-D separat ion 
TDRs 

D. POST LAUNCH OPERATIONS 

When the spacecraf t  has been success fu l l y  separated from the launch veh i c l e  
w i t h i n  view o f  the Johannesburg t r ack ing  s t a t i o n  ( f i g u r e  4) ,  c o n t r o l  o f  the space- 
c r a f t  w i l l  be through the OSO Control  Center a t  GSFC. De ta i l s  o f  t h i s  support  
my be found i n  GSFC Operations Plan 10-71 f o r  OSO-H. 
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SECTION I 1  
LAUNCH OPERATIONS PLAN 

A .  OPERATIONAL A R E A S  

1 .  Complex 17. A l l  l a u n c h  and pad o p e r a t i o n s  d u r i n g  
f i n a l  countdown a r e  conduc ted  f r o m  t h e  b l o c k h o u s e  a t  Complex 17 
by  t h e  MDAC T e s t  Conduc to r .  Countdown r e a d i n e s s  and s t a t u s  o f  
t h e  b o o s t e r  and s p a c e c r a f t  s t a g e s  a r e  t h e  r e s p o n s i b i l i t y  o f  t h e  
a p p r o p r i a t e  c o n t r a c t o r  t e s t  c o n d u c t o r s .  O v e r a l l  management o f  
l a u n c h  o p e r a t i o n  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  Unmmned Launch 
O p e r a t i o n s  (ULO) D i r e c t o r a t e  and Launch D i r e c t o r .  The ULO T e s t  
C o n t r o l l e r  f u n c t i o n s  as t h e  o f f i c i a l  c o n t a c t  be tween t e s t  p e r s o n n e l  
and t h e  ETR. The ULO S p a c e c r a f t  O p e r a t i o n s  E n g i n e e r  i n  t h e  b l o c k -  
house c o o r d i n a t e s  s p a c e c r a f t  a c t i v i t i e s  and r e p o r t s  s p a c e c r a f t  
s t a t u s  t o  t h e  t e s t  c o n d u c t o r .  

2 . B u i l d i n  AE, The OSO-D m i s s i o n  o p e r a t i o n a l  a r e a s  a r e  
These a r e  t h e  M i s s i o n  D i r e c t o r ' s  l o c a t e d  i n  B u i  

C e n t e r  (MDC) and t h e  Launch V e h i c l e  T e l e m e t r y  Ground S t a t i o n .  I n  
a d d i t i o n ,  an o b s e r v a t i o n  a r e a  i s  p r o v i d e d  b e h t n d  t h e  MDC f o r  ob-  
s e r v i n g  o v e r a l l  m i s s i o n  p r o g r e s s .  F i g u r e  5 shows t h e  l o c a t i o n  
o f  t h e  l a u n c h  and o p e r a t i o n a l  a reas .  

The l a u n c h  o p e r a t i o n s  and o v e r a l l  m i s s i o n  a c t i v i t i e s  
a r e  m o n i t o r e d  by  t h e  M i s s i o n  D i r e c t o r  i n  t h e  MDC ( f i g u r e  6 )  where 
he i s  i n f o r m e d  o f  l a u n c h  v e h i c l e ,  s p a c e c r a f t ,  and t r a c k i n g  n e t -  
work  f l i g h t  r e a d i n e s s .  From t h e  i n f o r m a t i o n  p r e s e n t e d ,  t h e  
M i s s i o n  D i r e c t o r  w i l l  d e t e r m i n e  w h e t h e r  o r  n o t  t h e  m i s s i o n  w i l l  
be a t t e m p t e d .  A p p r o p r i a t e  p r e l a u n c h  and r e a l t i m e  l a u n c h  d a t a  
a r e  d i s p l a y e d  t o  p r o v i d e  a  p r e s e n t a t i o n  o f  v e h i c l e  l a u n c h  and 
f l i g h t  p r o g r e s s .  The MDC a l s o  f u n c t i o n s  as an o p e r a t i o n a l  com- 
m u n i c a t i o n s  c e n t e r  d u r i n g  l a u n c h  o p e r a t i o n s .  

The f r o n t  o f  t h e  MDC c o n s i s t s  o f  l a r g e  i l l u m i n a t e d  
d i s p l a y s  i n c l u d i n g  a  l i s t  o f  t r a c k i n g  s t a t i o n s ,  Range s t a t i o n s  i n  
use,  p l o t t i n g  boa rds ,  and sequence o f  e v e n t s  a f t e r  l i f t o f f .  Th ree  
p l o t t i n g  boards  a r e  l o c a t e d  a t  t h e  c e n t e r  o f  t h e  d i s p l a y  and a r e  
used t o  show p r e s e n t  p o s i t i o n  and I n s t a n t a n e o u s  I m p a c t  P r e d i c t i o n  
( I  I P )  p l o t s  and, i n  mos t  cases,  d o p p l e r  i n f o r m a t i o n .  These disp.1 ays,  
when p l o t t e d  w i t h  t h e  t h e o r e t i c a l  p l o t s ,  g i v e  an o v e r a l l  r e p r e -  
s e n t a t i o n  o f  t h e  l a u n c h  pe r f o rmance .  

The f o l l o w i n g  i n f o r m a t i o n  w i l l  be d i s p l a y e d  i n  t h e  
MDC d u r i n g  OSO-H 1  aunch o p e r a t i o n s  : 

a. TV 
b .  ETR t e s t  number 
c .  Grennwich Mean Time (GMT) and E a s t e r n  Day- 

l i g h t  Time (EDT) s y n c h r o n i z e d  t o  W W V  



Figure 5. Launch and Operational Areas 
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d.  Time r e m a i n i n g  i n  l a u n c h  window 
e .  P r e d i c t e d  l i f t o f f  t i m e  
f .  B u i l t - i n  h o l d  t i m e  
g .  Countdown p r o g r e s s  i' 

h a  Range r e a d i n e s s  
i. Countdown t a s k  summary 
j. S p a c e c r a f t  s t a t i o n s  r e a d i n e s s  
k .  I m p a c t  p r e d i  c t i o n  
1 .  D o p p l e r  
m a  Launch a z i m u t h  
n .  P o s t  l i f t o f f  v e h i c l e  e v e n t s  
o.  P r e s e n t  p o s i t i o n  

The ULO Launch V e h i c l e  T e l e m e t r y  Ground S t a t i o n  r e c e i v e s ,  
m o n i t o r s ,  and r e c o r d s  l a u n c h  v e h i c l e  t e l e m e t r y  s i g n a l s  d u r i n g  
p r e l a u n c h  c h e c k o u t  t o  a s s i s t  i n  d e t e r m i n i n g  v e h i c l e  l a u n c h  r e a d i  - 
ness .  A f t e r  l i f t o f f ,  r e a l t i m e  a n a l y s i s  o f  t e l e m e t r y  d a t a  w i l l  
be used  t o  d e t e r m i n e  v e h i c l e  p e r f o r m a n c e  f o r  d i s p l a y  i n  t h e  M D C .  

3. S p a c e c r a f t  T r a c k i n g  S t a t i o n  (STS) .  The STS w i l l  p r o -  
v i d e  p r e l  auench s p a c e c r a f t  c h e c k o u t  s u p p o r t  c o n s i s t i n g  c f  f r e -  
quency  and power measurements and raw t e l e m e t r y  d a t a ,  as r e q u e s t e d  
by  t h e  s p a c e c r a f t  c h e c k o u t  team. I n  a d d i t i o n ,  l a u n c h  v e h i c l e  
t e l e m e t r y  s i g n a l s  w i l l  be  r e m o t e d  f r o m  t h e  STS t o  B u i l d i n g  A E  i n  
r e a l  t i m e .  

B. DATA ACQUISITION 

T e l e m e t r y ,  o p t i c a l ,  and r a d a r  d a t a  w i l l  be s u p p l i e d  b y  a  
c o m p o s i t e  o f  ETR, GSFC, and KSC s t a t i o n s .  D e t a i l s  o f  s u p p o r t  f r o m  
v a r i o u s  s t a t i o n s  f o l l o w s :  

1 .  V e h i c l e  T e l e m e t r y  

a.  Uprange T e l e m e t r y .  D u r i n g  t h e  p r e l a u n c h  o p e r a -  
t i o n s  t h e  c h e c k o u t  d a t a  w i l l  be r e c e i v e d ,  r e c o r d e d ,  and d i s p l a y e d  
i n  r e a l t i m e  a t  b o t h  t h e  Complex 17 s t a t i o n ,  o p e r a t e d  b y  MDAC,  and 
t h e  B u i l d i n g  A E  s t a t i o n ,  o p e r a t e d  b y  KSC/ULO. B o t h  s t a t i o n s  w i l l  
d i s p l a y  a l l  o r  m o s t  o f  t h e  c h a n n e l s  t e l e m e t e r e d ,  and sys tems  
e n g i n e e r s  w i l l  o b s e r v e  t h e  d a t a  a t  b o t h  s i t e s  t n  d e t e r m i n e  t h e  
f l i g h t  r e a d i n e s s  o f  t h e  v e h i c l e .  B o t h  s t a t i o n s  w l l l  d i s p l a y  t h e  
r e a l t i m e  d a t a  p o s t - t e s t  f o r  f l i g h t  e v a l u a t i o n  p r i o r  t o  t h e  p o s t -  
f l i g h t  c r i t i q u e .  

D a t a  w i l l  be r e c e i v e d  a t  b o t h  s i t e s  t h r o u g h  
t h e i r  r e s p e c t i v e  l o c a l  a n t e n n a s ,  w i t h  s w i t c h e s  t o  o t h e r  s t a t i o n s  
made as r e q u i r e d  t o  o p t i m i z e  t h e  c o v e r a g e .  S T S  w i l l  p r o v i d e  
e a r l y  l a u n c h  phase d a t a  t o  AE. B u i l d i n g  A E  w i  11  send t h e  b e s t  o f  



AE and STS d a t a  t o  Complex 17 .  Complex 17  w i l l  u se  t h e  b e s t  d a t a  
a v a i  1  a b l e .  The s t a t i o n s  w i  11  use  t h e i  r 1  o c a l  an tennas  whenever  
p o s s i  b l  e t o  i n c r e a s e  r e 1  i a b i  1  i t y .  Coverage i s  a n t i  c i  p a t e d  t o  be  
100  p e r c e n t  t h r o u g h  t h e  sw i t . ch  t o  A n t i g u a  d a t a  a t  a b o u t  T+400 
seconds.  

b .  Downrange T e l e m e t r y .  A n t i g u a  (ETR s t a t i o n  9 .1 )  i s  
t h e  p r i m e  downrange s t a t i o n  f o r  e a r l y  l a u n c h .  The e n t i r e  s t a g e  
I 1  l i n k  e x c e p t  f o r  V C O - C  w i l l  be  r emo ted  t o  t h e  Cape v i a  t h e  
t:?o s u b c a b l e  c i r c u i t s .  The PDM w i l l  be on  t h e  h i g h e r  f r e q u e w y  
s u b c a b l e  c l r c u i t  r e m o d u l a t e d  on  a  75 kHz210 p e r c e n t  s u b c a r r i e r .  
The o t h e r  c h a n n e l s  w i l l  be d i r e c t l y  p l a c e d  on t h e  l o w e r  f r e q u e n c y  
c i r c u i t .  T h i s  d a t a  w i l l  be  s e n t  t o  B u i l d i n g  AE and Complex 17  
f o r  r e a l t l m e  f l i g h t  a n a l y s i s  and t o  TEL-4 f o r  t h e  Range S a f e t y  
d i s p l a y .  T h i s  w i l l  p r o b a b l y  be  t h e  o n l y  s t a t i o n  v i e w i n g  SECO 
No. 1, 

T a n a n a r i v e  (MSFN), Ca rna rvon ,  Guam, H a w a i i ,  and ULO/ 
WTR w i l l  r e c e i v e  and r e c o r d  o n l y .  and t h e  t a p e  w i l l  be  used  p o s t -  
t e s t  f o r  coas t - p h a s e  p e r f o r m a n c e  i n f o r m a t i  on.  

B o t h  t h e  ETR and MSFN s i t e s  on A s c e n s i o n  w i l l  p r o -  
v i d e  more e x t e n s i v e  s u p p o r t  because  t h e  s t a g e  I 1  second b u r n  and 
s p a c e c r a f t  s e p a r a t i o n  w i l l  o c c u r  w i t h i n  v i e w .  Each A s c e n s i o n  
s i t e  w i l l  r emo te  1 4  c h a n n e l s  o f  i n f o r m a t i o n ,  p l u s  t i m i n g ,  t o  A E  
f o r  a n a l y s i s  o f  second s t a g e  e v e n t s  and g e n e r a l  v e h i c l e  c o n d i t i o n .  
T h i s  d a t a  w i l l  a l s o  be r emo ted  t o  Compiex 17  f o r  a n a l y s i s .  A 
l i s t  o f  t h e s e  c h a n n e l s  i s  i n  t a b l e  4 .  

2. S p a c e c r a f t  T e l e m e t r y .  

a  . Uprange.  The s p a c e c r a f t  136 MHz s i g n a l  (PCM/ 
PM)  w i l l  be r e c e i v e d  and r e c o r d e d  i n  B u i l d i n g  A E  u s i n g  t h e  AF 
an tenna  sys tem up u n t i l  ' l a t e  t e r m i n a l  c o u n t .  A t  t h a t  t i m e ,  t h e  
s p a c e c r a f t  s t a t i o n  w i l l  s w i t c h  t o  STS v i d e o  d a t a  and w i l l  s k y  
w i t h  STS u n t i l  s w i t c h i n g  t o  A n t i g u a .  I t  i s  a n t i c i p a Q e d  t h a t  
100 p e r c e n t  c o v e r a g e  w i l l  be o b t a i n e d .  A E  w i l l  back  up STS w i t h  
a  r e d u n d a n t  h i g h - g a i n  an tenna  sys tem.  

b .  Downrange. A n t i g u a  w i l l  r e c e i v e  and r e c o r d  t h e  
s p a c e c r a f t  s i g n a l  ik6d w i  11  r emo te  t h e  s i g n a l  t o  B u i l d i n g  AE o v e r  
a  2 0 2 4  d a t a  modem on t h e  s u b c a b l e ,  AE t e l e m e t r y  w i l l  demodu la te  
t h i s  s i g n a l  and send i t  t o  t h e  OSO g r o u n d  s t a t i o n .  

A l l  d a t a  beyond t h i s  p o i n t  w i l l  be t r a n s m i t t e d  
d i  r e c t l y  f r o m  MSFN o r  STADAN s i t e s  t o  GSFC. 



c .  DTS O p e r a t i o n s .  The D T S  sys tems  i n  B u i l d i n g  
A E ,  u t i l i z i n g  a  203 d a t a  modem, w i l l  r e m o t e  a l l  d a t a  as  seen a t  
t h e  O S O  g r o u n d  s t a t i o n  t o  GSFC. T h i s  i n c l u d e s  a l l  m inus  c o u n t  
o p e r a t i o n s  t h r o u g h  A n t i g u a  LOS. I n  a d d i t i o n ,  t h i s  d a t a  w i l l  be 
s e n t  t o  B a l l  B r o t h e r s ,  B o u l d e r ,  C o l o r a d o ,  v i a  205 modem d u r i n g  
a l l  Cape c h e c k o u t ,  Command s i g n a l s  f r o m  B a l l  B r o t h e r s  i n  B o u l d e r  
w i l l  be s e n t  t o  t h e  s p a c e c r a f t  v i a  a  205 modem f o r  s p a c e c r a f t  
c h e c k o u t ,  A f t e r  l t f t o f f ,  t h e  b e s t  d a t a  a t  GSFC ( A s c e n s i o n ,  
Johannesburg ,  C a r n a r v c n ,  e t c . )  w i l l  be r e m o t e d  t o  t h e  A E  s t a t i o n  
f o r  s e v e r a l  days  f o r  b a c k u p  sys tems  a n a l y s i s  by  t h e  c h e c k o u t  
team u s i n g  t h e  203 modem s e t .  

3.  T r a c k i n  . Radars  1.16,  19 .18 ,  0.18, 3.13, 7 .18 ,  and 
91 .18  w i l l  p r o v  -TbP e  r e a l t i m e  p o s i t i o n  i n f o r m a t i o n  f o r  Range S a f e t y  
and i n p u t  t o  t h e  R e a l t i m e  Computer  Sys tem (RTCS). Radar  19 .18 ,  
9 .18,  7.18, and 91.18 w i l l  r e c o r d  m e t r i c  d a t a  f o r  p o s t - t e s t  a n a l -  
y s i s .  Radars 67.16 and 67 .18  w i l l  p r o v i d e  Range S a f e t y  i n p u t  
t o  t h e  RTCS. Radar  12.16 '  w i l l  p r o v i d e  r e a l t i m e  i n p u t  t o  t h e  RTCS. 

STS w i l l  d o p p l e r  t r a c k  the s p a c e c r a f t  s i g n a l  t h r o u g h  
a p p r o x i m a t e l y  f i r s t  S E C O .  A n t i g u a  w i l l  a l s o  s u p p o r t  and v e r i f y  
f i r s t  S E C O .  A s c e n s i o n  w i l l  d o p p l e r  t r a c k  t h r o u g h  s t a g e  I 1  second 
b u r n .  Da ta  f r o m  STS, A n t i g u a ,  and A s c e n s i o n  w i l l  be r e m o t e d  t o  t h e  
MDC and t o  GSFC i n  r e a l t i m e .  D e t a i l e d  d a t a  w i l l  be a v a i l a b l e  f o r  
p o s t - t e s t  a n a l y s i s  s h o u l d  t h e  need a r i s e ,  

4. M i s c e l l a n e o u s  O t h e r  S u p p o r t .  

a. STS w i l l  send t h e  coun tdown  t o  GSFC on t h e  d i g i -  
t a l  d o p p l e r .  

b. A E  w i l l  r e m o t e  mark e v e n t s  t o  GSFC u s i n g  e i g h t  
V C O S  ( I R I G - 1 - 8 ) .  

c.  The M!LA USB s i t e  w i l l  t r a c k  t h e  v e h i c l e  as a  
t a r g e t  o f  o p p o r t u n i t y  and w i l l  s u p p l y  d a t a  t a p e s  i f  r e q u e s t e d .  

d .  N O R A D  w i l l  p r o v i d e  e a r l y  o r b i t a l  p a r a m e t e r s  
( 2 4  h o u r s )  t o  t h e  O S O  C o n t r o l  C e n t e r .  

5 .  0  t i c s .  T w e n t y - t w o  f i x e d  e n g i i x e r i n g  s e q u e n t i a l  
cameras w i l l  * p r o v  de c o v e r a g e  f rom T - 4  m i n u t e s  t o  T+30 seconds .  
The Cocoa aeach,  J e r o  Beach, and M e l b o u r n e  Beach l o n g  r a n g e  t r a c k -  
i n g  cameras w i l l  t r a c k  f r o m  a c q u i s i t i o n  t o  Loss  o f  V i s i o n  (LOV). 
S i x  t r a c k i n g  e n g i n e e r i n g  s e q u e n t i a l  cameras w i l l  p r o v i d e  p h o t o -  
g r a p h i c  c o v e r a g e  f r o m  l i f t o f f  t o  LOV. T w e n t y - s i x  d o c u m e n t a r y  
cameras a r e  a s s i g n e d  t o  t h e  m i s s i o n .  



Tab le  4. R e a l t i m e  Data R e t r a n s m i s s i o n s  

V C O  Number 
on t h e  Cable 

I 

F u n c t i o n  Stage I 1  I n s t r u m e n t a t i o n  

-- 

C i r c u i t  No. 1 
Ascens ion  

P i t c h  Eng ine  
P i t c h  Gyro 
Yaw Gyro 
Yaw Eng ine  
R o l l  Gyro  
Eng ine  B a t t e r y  
C o n t r o l  B a t t e r y  
T i  me 

C i r c u i t  No. 2  
Ascens i  on 

Ass i  gnment 

2-E-9 
2-E-7 
2-E-11 
2-E-13 
2-E-2 
2-E-19 
2-E-20 
( D e v i a t e  0 t o  25%) 

He1 ium Reg 
PC 
N i t r o g e n  Reg 
Ox Probe/TPS SECO 
S t a r t  S j C  Sep 
R e s t a r t  Condi t i  o n i n  
V C S  S E C O  No. 2  
Time I ( D e v i a t e  0  t o  25%) 

C. METEOROLOGICAL PLAN 

Cape Kennedy F o r e c a s t  F a c i l i t y  (CKFF) w i l l  p r o v i d e  Weather 
Warning (WW) s e r v i c e s  f r o m  t h e  t i m e  t h e  v e h i c l e  i s  e r e c t e d  on t h e  
pad u n t i l  l aunch .  W W  n o t i f i c a t i o n s  w i l l  be i s s u e d  whenever s u r -  
f a c e  winds a r e  f o r e c a s t  t o  exceed 34  k n o t s  a n d / o r  e l e c t r i c a l  s t o r m  

x i v i  t y  i s  expec ted  w i t h i n  5 n a u t i c a l  m i l e s  o f  Complex 17 .  F-5 
Day f o r e c a s t s  o f  g e n e r a l  s u r i a c e  and upper  a i r  c o n d i t i o n s  w i l l  be 
made a v a i l a b l e  t o  t h e  D e l t a  M i s s i o n s  O f f i c e  upon r e q u e s t .  An 
upper  w inds f o r e c a s t  t o  60,000 f e e t  i n  1 , 0 0 0 - f o o t  i n c r e m e n t s  w i l l  
be p r o v i d e d  on F -2  Day. T h i s  f o r e c a s t  w i l l  i n c l u d e  p r e d i c t i o n s  
o f  c l o u d  cove r ,  c e i  l i n g ,  v i s i b i 1 . i  t y ,  s u r f a c e  w inds ,  p r e c i p i t a t i o n ,  
and t empera tu re .  On F-1 Day,  a f o r e c a s t  c o n t a i n i n g  t h e  same 
e lamcnts  as on F-2 Day w i  11 be made. A t  T-10 hou rs ,  t h e  F-1 Day 
f o r e c a s t  w i l l  be c o n f i r m e d  o r  m o d i f i e d  and t h i s  w i l l  a g a i n  be done 
a t  T - 4  hou rs .  I n  a d d i t i o n ,  t h e  A s s i s t a n t  S t a f f  M e t e o r o l o g i s t  
w i l l  be a v a i l a b l e  a t  t h e  CKFF f r o m  T - 4  hou rs  u n t i l  t h e  t e s t  t e r m i n a -  
t i o n .  

Hinimum c e i l i n g  and v i s i b i l i t y  r e q u i r e m e n t s  w i l l  be as des-  
c r i b e d  by Range S a f e t y .  Upper a i r  l i m i t a t i o n s ,  w ind  shears  and 
w ind  speeds, w i l l  be d e t e r m i n e d  by computer  e v a l u a t i o n  c t  MDAC 
S:nta Monica f r o m  t h e  l a t e s t  f o r e c a s t s .  
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SECTION 111 
COMMUNICATIONS 

A . GENERAL 

The o p e r a t i o n  commun ica t ions  f a c i l i t i e s  w h i c h  w i  11  be a v a i l  - 
a b l e  f o r  s u p p o r t  o f  t h e  O S O - H  l a u n c h  a r e  d e s c r i b e d  i n  t h i s  
s e c t i o n .  These f a c i  1  i t i e s  w i l l  be a v a i l a b l e  f o r  p r e l a u n c h  check -  
o u t  and e a r l y  p o s t  f l i g h t  commun ica t ions .  The ULO MDC l o c a t e d  
i n  B u i l d i n g  AE i s  t h e  p r i n c i p a l  c e n t e r  o f  commun ica t ions  f o r  l a u n c h  
a c t i  v i  t i e s .  

B . M I S S I O N  DIRECTOR'S CENTER COMMUNICATIONS 

Conso les  i n  t h e  MDC ( f i g u r e  6 )  p r o v i d e  t h e  M i s s i o n  D i r e c t o r  
and a s s i g n e d  MDC p e r s o n n e l  w i t h  a1 1  t h e  commun ica t ions  sys tems 
r e q u i r e d  t o  m o n i t o r  and p a r t i c i p a t e  i n  v e h i c l e  and m i s s i o n  p r o -  
g r e s s .  The communi c a t i o n s  f a c i  1 i t i e s  p r o v i d e  t h e  means f o r  
communi c a t i  ng w i  t h  Cape s  t a t i  ons ( B l  ockhouse 17, STS , and Range 
C o n t r o l  C e n t e r ) ,  downrange s t a t i o n s ,  NASA H e a d q u a r t e r s ,  GSFC and 
o t h e r  NASA c e n t e r s ,  and t h e  w o r l d w i d e  t r a c k i n g  s t a t i o n s .  

1.  B l a c k  Te lephones .  The t e l e p h o n e  used  i n  t h i s  sys tem 
a r e  s p e c i a l  d i a l  t e l e p h o n e s  i n s t a l l e d  i n  t h e  c o n s o l e s .  The 
b l a c k -  t e l e p h o n e s  e n a b l e  MDC p e r s o n n e l  t o  p l  ace o r  r e c e i v e  l o c a l  
and l o n g  d i s t a n c e  c a l l s .  Each i n d i v i d u a l  a s s i g n e d  t o  a  c o n s o l e  
may l i s t e n  t o  o r  p a r t i c i p a t e  i n  more t h a n  one c a l l  i f  r e q u i r e d .  

2 . Green Te lephones ,  The ETR g r e e n  phone sys tem u t i l i z e s  
i n d i v i d u a l  phones on k e y  p a n e l s  w i t h  a  l i m i t e d  number o f  u s e r s .  - .  
I t  p r o v i d e s  r a p i d ,  d i r e c t  commun ica t ions  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 e  l a u n c h  o p e r a t i o n .  The sys tem has s t a n d b y  b a t t e r -  
i e s  and c a n n o t  be i n c a p a c i t a t e d  by  commerc ia l  power f a i l u r e .  

3 , O p e r a t i o n a l  I n t e r c o m m u n i c a t i o n  System ( O K ) .  The O I S  
i s  a  Range i n t e r c o m  sys tem w h i c h  o p e r a t e s  on a  c h a n n e l - s e l e c t  
b a s i s  r a t h e r  t h a n  on an i n d i v i d u a l -  s t a t i o n - t o - s t a t i o n  b a s i s .  A1 1  
end i n s t r u m e n t s  i n  t h e  same w o r k i n g  a r e a  a r e  c o n n e c t e d  i n  p a r a l l e l .  
Access t o  i n d i v i d u a l  c h a n n e l s  may be l i m i t e d  t o  c e r t a i n  o p e r a t o r s .  
When an o p e r a t o r  s e l e c t s  a  channe l  and t a l k s ,  a l l  o t h e r  o p e r a t o r s  
who have p r e v i o u s l y  s e l e c t e d  t h e  same channe l  w i l l  h e a r  him; 
c o n v e r s e l y ,  he w i l l  h e a r  a l l  o t h e r  o p e r a t o r s  t a l k i n g  on  t h e  same 
c h a n n e l .  

D u r i  ng 1  aunches , v a r i  ous o p e r a t i o n s  a r e  a s s i g n e d  a  s p e c i  f i  c  
O I S  channe l .  Because o f  t h i s  ass i gnmen t  sys tem and t h e  l i m i t e d  

. number o f  c h a n n e l s  a v a i l a b l e  a t  some o f  t h e  o u t l y i n g  s t a t i o n s ,  



I t  i s  mandato ry  t h a t  o n l y  a s s i g n e d  channe ls  be u r e d .  A f t e r  
v e h i c l e  l i f t o f f ,  f l i g h t  pe r fo rmance  w l l l  be summarized i n  r e a l  - 
t i m e  on O I S  Channel 2. A l l  p e r s o n n e l  may s w l t c h  t o  channe l  2 
on a  l l s t e n  o n l y  b a s i s .  

4 . 
conduc ted  
t a b l e  5 .  

5  . 
c i  r c u i  t s  , 
OSO-H p r e  
l i s t e d  i n  

O p e r a t i o n s  Conducted on 01s.  The o p e r a t i o n s  t o  be 
on O I S  channe l s  d u r i n g  t h e  O S O - H  l a u n c h  a r e  l i s t e d  i n  

Long-L ine  O p e r a t i o n s .  I n  a d d i t i o n  t o  t h e  l o c a l  
t w e l v e  l o n g - l i n e s  (SCA'MA) w i l l  be u t i l  i r e d  d u r i n g  t h e  

l aunch ,  l a u n c h ,  and p o s t - l a u n c h  phases.  These l i n e s  a r e  
t a b l e  6.  

. 
\ 

-- . - . . - . . . . - - . 

T a b l e  5. O I S  P r e l a u n c h  O p e r a t i o n s  Channel Ass ignments  

Complex 17 
Channels 

1  

2 

5  

6 

11 

12 , 

13 

17 

Complex 17 
Channel 

T i t l e  

F a c i l i t i e s  1  

F a c i l i t i e s  2 

M i s s i l e  T e s t  B 

M i s s i l e  T e s t  A 

I n s t r u m e n t a t i o n  

Pay load  1  

P a y l o a d  2 

NASA P r o j e c t  

MDC and 
TLM Lab 
Channels 

Countdown, i n c l  u d i  ng  
t e r m i  n a l  c o u n t  

P o s t  l i f t o f f  o r a l  
accoun t  o f  f l i g h t  e v e n t s  

D o p p l e r  c o o r d i n a t i o n  

Ordnance and RF s y s -  
tem d e s t r u c t  checks 

Real  t i m e  t e l e m e t r y  
use  

S p a c e c r a f t  checks 

P o s t  l i f t o f f ,  p r o j e c t  
o f f i c e r  t o  MDC ( e y e b a l l )  

P r o j e c t  o f f i c i a l ' s  use 



T a b l e  6. L o n g - L i n e  Communicat ions 

~trrna I T i t l e  I O p e r a t i o n  I Mode 

M i s s i o n  D i r e c t o r  I - 

M i s s i o n  D t r e c t o r  ETR 
t o  M i s s i o n  D i r e c t o r  
GSFC 

Voi  ce  

P r o j e c t  Conference A l l  S I C  management 
f o r  p r o j e c t  use 

Voi ce  

Vo i ce  BBRC P r o j e c t  Mgr I C o n t r a c t o r  Mgr ETR 
t o  c o n t r a c t o r  r e p  
GSFC 

BBRC Confe rence  A l l  S I C  c o n t r a c t o r s  
f o r  g e n e r a l  SIC use 

Voi ce  

Voi  ce  D e l t a  Launch 
V e h i c l e  

D e l t a  P r o j e c t  r e p  
ETR t o  D e l t a  r e p  
GSFC 

NASA Hq Rep I H q  Mgt .  d i s c u s s i o n  Voi  ce  

Voi ce P r o j e c t  Johannes- 
b u r g  

Vo i ce  c o o r d  t o  
s t a t i o n  

M i s s i o n  O p e r a t i o n s  

Computer Coord 

NASCOM S I C  Opera-  
t i o n  

Voi  ce  

Radar d a t a  c o o r d  Voi ce 

Da ta  

Data  

Da ta  

ETR Asc. Data  202 d a t a  

GSFC 1  I 203 d a t a  

203 d a t a  GSFC 2 I 



SECTION I V  
TEST OPERATIONS 

A, GENERAL 
. 

Pr i o r  t o  F-3 Day, s i g n i f i c a n t  spacecraft and vehicle milestones are 
accomplished prel iminary t o  f i n a l  prelaunch operations. These events are 
presented i n  tables 7 and 8. 

Table 7. Spacecraft Prel aunch M i  1 es tones 

I Event 

Spacecraft ETR a r r i v a l  

Spacecraft performance 
checks 

Mated t o  launch vehic le 

Location 

Hanger PM 

Hanger AM 

Complex 17A 

Date 

9/16/71 

9/17 through 
9/20/71 

9/21/71 
(F-2 Day) 

Tab1 e 8. Vehi c l  e Prel aunch M i  1 es tones 

Event I Loca ti on I Date I 
Stage I ETR a r r i v a l  

Stage I1 ETR a r r i v a l  

Stage I erect ion 

Stage I1 erect ion 

Simulated F l i g h t  Test 

Hanger M 

Hanger M 

Complex 17A 

Complex 17A 

Complex 17A 

A t o t a l  o f  34 separate vehic le tasks are performed during F-3 Day, F-2 Day, . F-1 Day, and F-0 Dqy operations t o  prepare the vehic le and spacecraft f o r  launch. 
A summary o f  the tasks and the sequence o f  events through the terminal count are 
presented i n  t h i s  section. Four o f  the tasks are performed pre l iminary t o  the 
countdown operations and are described be1 ow. 

3 

1. Task 1. This designation has been assigned t o  the f i r s t  p a r t  o f  the 
countdown m a m i  ch contains the in t roduct ion,  tab le o f  contents, task leader 
ins t ruc t ions ,  operating parameters, emergency warning system descr ip t ion , the 
m i  1 es tone countdowns , and schemati cs . 



2. Task 2. This task involves a wal karound inspec t ion  p r i o r  t o  count- 
down i n i t i a t K ~ - 3 ,  F-2, F-1, and F-0 Days t o  determine t h a t  proper equip- 
ment i s  avai l a b l e  and t h a t  necessary sa fe ty  measures are being observed. Respon- 
s i b i  li ty: Test Conductor. 

3. Task 4. The S and A uni t s  are tested and prepared f o r  t rans fe r  t o  
the launch c m  This task i s  performed i n  the PAA ordnance area. 

4. Task8.  This t a s k i s  preliminarytoordnanceinstallationandhook- 
up and p r o v i d e s e t y  in format ion f o r  tasks 10, 11, 22, and 26. 

B. F-3 DAY 

Countdown tasks 3, 5, 6, 7, 9, 10, and 11 are performed on F-3 Day t o  
v e r i f y  f l i g h t  readiness and c o m p a t i b i l i t y  o f  the launch veh ic le  and Range systems 
f o r  launch. Performance o f  the F-3 D a y  tasks i n  r e l a t i o n  t o  countdown time i s  
presented g raph ica l l y  i n  f i g u r e  7. Major items accomplished dur ing the F-3 Day 
countdown are 1 i s t e d  sequent ia l l y  i n  t a b l e  9. 

1. Task 3 - Countdown I n i t i a t i o n .  This task i s  the s t a r t  o f  the count- 
down. Clearance t o  s t a r t  the countdown i s  obtained from a l l  systems, a com- 
munications check o f  a l l  requi red s ta t i ons  i s  made, the necess&y power i s  turned 
on, and any changes t o  the countdown are announced. Respons ib i l i t y  : Test Conductor. 

2.  Task 5 - Engine Checks. Checks are made t o  v e r i f y  t h a t  engine se- 
quencing and c u t o f f  c i r c u i t s  are func t ion ing  proper ly,  veh ic le  tanks and b o t t l e s  
are pressurized, and the 1 ubr ica t lng-o i  1 tank i s  f i  1 led .  Responsibi 1 i ty : Pro- 
puls ion Control.  

3 Task 6 - E l e c t r i c a l  System Checks. A1 1 f a c i  1 i ty systems are oper- 
a t iona l  d u r i m s  check. Vehic le e l e c t r i c a l  systems are checked and the RF 
systems recei  ve an open loop canposi t e  t e s t ,  f i r s t  on external  power and then on 
i n te rna l  power, using the appl i cab1 e Range ground transmi tti ng and recei  v i  ng 
systems. The f l  i g h t  b a t t e r i e s  are connected and secured p r i o r  t o  the i n t e r n a l  
power check. Responsi b i  1 i t y  : Vehicle Control . 

4. Task 7 - Enqine Flush. Tr ich lo re thy lene i s  used t o  f l  ush and purge 
the main e n c i m x  dome and i n j e c t o r  t o  remove any poss ib le  contaminants. This 
f l ush  i s  peiformed immedi a t e l y  a f t e r  the f i n a l  enghe  valve sequencing. Respon- 
s i b i  li t y  : Propulsion Control.  

5. Task 9 - Stray Voltage Checks. A l l  e l e c t r i c a l  power i s  turned on 
and the c o m p m r d n a n c e  w i r i n g  c i r c u i t r y  i s  checked f o r  s t r a y  voltage. Personnel 
on the pad are kept t o  a minimum dur ing these checks. The personnel making the 
s t ray  vol tage checks must wear nons ta t i  c-producing c l o t h i n g  and must be proper ly  
grounded a t  a1 1 times. Responsibi 1 i ty : Vehi c l e  Control . 

6. Task 10 - Category B Ordnance I n s t a l l a t i o n  and Hookup. This task 
involves i n s t d l l a t l o n  and e l e c t r i c a l  connection o f  a1 1 category B ordnance no t  
previously i n s t a l l e d .  Stray vol tage checks are made p r i o r  t o  e l e c t r i c a l  connection. 
During t h i s  task, personnel on the pad are kept t o  a minimum, and a no switching - 
no r a d i a t i o n  per iod i s  i n  e f f e c t .  Those personnel working w i t h  ordnance must wear 
nons trti c-producing c lo th1  ng and must be proper ly  grounded a t  a1 1 times. Respon- 
s i b i l i t y :  Vehtcle Control.  

28 
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7.  Task 11 - S o l i d  Motor Squib I n s t a l l a t i o n .  The three f i r s t  stage 
s o l i d  motor =or assemblies are I n s t a l l e d .  A no swi t c h i  ng-no r a d i a t i o n  
per iod i s  i n  e f f e c t  dur ing t h i s  operatlon. Responsibi 1 i t y  : veh ic le  Control.  

Table 9. F-3 Day Mi lestone Countdown 

Event 

-- 

Contractor countdown i n i t i a t i o n  

High p ressu re  n i t rogen storage b o t t l e s  
on l i n e  -- 
NOTE: A l l  under1 ined i tems i n  t h i s  and the 

f o l  1 owl ng tabres requi  r e  Range support 

Engine checks begin 
E l e c t r i c a l  systems t e s t  setup begins 

Engine checks compl e te  

E l e c t r i c a l  systems checks begin 

E l e c t r i c a l  systems checks comp! e tc  

Engi qe f l ush  begins 

Stray vol  tage checks begin 

Engi ne f 1 ush compl e te  

Stray vol  tage checks compl e te  

No swi tch ing - no r a d i a t i o n  pe r iod  begins - - 
Category B ordnance i n s t a l  l a t i o n  and hookup 
beg i ns 

Category B ordnance i n s t a l  1 a t i o n  and hookup 
complete 

S/M squib i n s t a l  l a t i o n  begins 

S/M squib i n s t a l  1 a t i  on complete 

No swi tch ing - no r a d i a t i o n  per iod  ends - - - 
B u i l t - i n  ho ld begins (5 hours 30 minutes) 



C . F-2 DAY 

Countdown tasks 12 through 18 and spacecraf t  preparations are performed 
and task 10 i s  completed on F-2 Day. Task 12 i s  essen t ia l l y  the same as task 3 
t o  i n i t i a t e  the F-2 Day countdown. Performance o f  F-2 Day tasks i n  r e l a t i o n  t o  
countdown time i s  presented graph ica l l y  i n  f i g u r e  8. The major items accomplished 
dur ing F-2 Day are l i s t e d  sequent ia l ly  i n  tab le  10. 

1 . Task 13 - Second Stage F ina l  Preparations. F ina l  work i s  accomplished 
t o  prepare t m n d  stage f o r  f l i g h t .  Test c m a r e  removed, f i n a l  safety  
w i  r i n g  i s  accomplished, connector M t i n g s  are v e r l f i e d ,  and access doors are - 
closed and sealed. Responsi b i  1 I ty : Propulsion Control . 

2. Task 14 - Second Stage Serv ic ing Setup. Preparations are made f o r  
ox id i ze r  a n d m a n t  f low and loadins o f  the second stage. Fuel and ox id i ze r  . . 
f i l l  l i n e s  are leak checked, and fue l  and o x i d i z e r  u l lage  tank f i l l i n g  i s  accom- 
pl ished. Responsibi li t y  : Propulsion Control.  

3. Task 15 - Second Stage Propel lant  Servic ing.  Fuel and ox id i ze r  are 
loaded i n t o  t h e i c l e .  Pad access i s  1 i m i  t e d  t o  those necessary f o r  performance 
o f  the second stage serv ic ing,  and p ro tec t i ve  c l o t h i n g  must be worn. Respon- 
s i  b i  1 i t y  : Propulsion Control. 

4. Task 16 - B las t  Band I n s t a l l a t i o n .  The b l a s t  band i s  i n s t a l l e d  b u t  
ordnance i n s m o n  i s  p a r t  o f  task 22 performed on F-1 Day.  Responsib i l i ty  : 
Mechani cat Engineer. 

5. Task 17 - F i r s t  Stage Fuel C i r cu la t i on  and Setup-. F i r s t  stage fue l  
i s  c i c u l  a t e d m  minutes o r  u n t i  1 a s tab i  1 i zed fue l  temperature i s  reached, 
and preparat i  ons are made f o r  f u e l  i n g  the vehic le .  ~espons i  b i  1 i ty : ~ r o p u l  s i  on 
Control . 

6. Task 18 - F i r s t  Stage Fueling. The f i r s t  stage i s  loaded w i t h  fue l  
and checked f o i k a g e .  Responsi b i  11 t y  : Propul s i  on Control . 

7 . Spacecraft Operations . The spacecraft,  f a i  r i n g  , and envi ronmental 
con t ro l  system are erected a t  the beginning o f  F-2 Day. F ina l  c leaning o f  the 
spacecraf i  area commences immediately a f t e r  second stage serv ic ing  and-conti nues 
u n t i l  the beginning o f  F-1 Day. 

Table 10. F-2 Day Mi lestone Countdown 

Count I Event 

S/C and f a i r i n g  erec t ion  and environmental 
f i x t u r e  setup begin 



Table 10. F-2 Day M i  1 es tone Countdown (cont  ' d) 

Stage I 1  final preps begin 

Stage I 1  f i n a l  preps complete 

Stage I 1  se rv i c ing  setup begins 

Limi ted  access per iod begi ns 

Category B ordnance i n s t a l  l a t i o n  beqins 

Stage I 1  se rv i c ing  setup complete 

Category B ordnance i n s t a l  l a t i o n  complete 

S I C  and f a i  r i n g  erec t ion  and environmental 
f i x t u r e  setup complete 

Stage I 1  se rv i c ing  begins 

Stage I I serv ic ing  complete 

Limi t ed  access per iod ends 

Spacecraft operations begin 

B las t  band i n s t a l l a t i o n  begins 

Fuel c i r c u l a t i o n  and setup begins 

B las t  band i n s t a l l a t i o n  complete 

Fuel c i  r c u l  a t i o n  and setup complete 

Spacecraft operations stop 

L imi ted access per iod begins - 
Stage I fue l i ng  begins 

Stage I f u e l i n g  complete 

L imi ted access per iod ends 

Spacecraft ~ p e r a t i  ons begins 

But 1 t - i n  ho ld  begins (10 hours 30 minutes) 





D. F-1 DAY 

Countdown tasks 20, 21, 22, and spacecraf t  operat ions are performed on 
F-1 Day. Task 20 i s  s imply countdown i n i t i a t i o n  and hel ium sphere p ressur iza t ion .  
Performance o f  the  F-1 Dqy tasks i n  r e l a t i o n  t o  countdown time i s  presented graph- 
i c a l l y  i n  f i g u r e  9 and the  major items are l l s t e d  sequen t i a l l y  i n  t a b l e  11. 

1. Task 21  - F a i r i n  Closure. The f a i r i n g  i s  unbagged and i n s t a l l e d  i n  
c lose c o o r d i ~ ~ w i  t * spacecra t persminel . Responsi b i  1  i t;, : Mechanical Engineer. 

2. Task 22 - B l a s t  Band and Fa i r i r i g  Ordnance I n s t a l l a t i o n  and Hookup. 
A no swi tch ing - n o  r a d l a t f o n  per iod  i s  i n  e f f e c t  dur ing  t h i s  task. W a y  vo l tage 
c t x k s  are conducted, b l a s t  band car t r ldges  a re  i n s t a l  led,  and f a i r i n g  sebarat ion 
b o l t  ca r t r ldges  are i n s t a l  l ed .  Responsibi 1  i ty : Vehic le  Contro l .  

3.  Spacecraf t  Operations . The spacecraf t  i s  unbagged p r i o r  t o  f a i r i n g  
i n s t a l  1  a t i  on. Spacecraft  checks a re  conducted a f t e r  f a i  r i  nq and b l a s t  band - 
ordnance i n s t d l  l a t i o n  and hookup a re  completed. 

Table 11. F - l  Day Mi les tone Countdown 

- 
Event 

B u i l t - i n  ho ld  ends 

Spacecraft  unbagging Segi ns 

F a i r i n g  c losure  begins 

Spacecraft  unbaggi ng complete 

Hei lum sphere p ressu r i za t i on  beg% 

He1 i urn sphere press u r i  z a t i  or1 compl e t e  

F a i r i n g  c losure  compl e t o  

L im i ted  access - no swi tching,  no r a d i a t i o n  
begi ns 

Fai r i n g  and b l a s t  band ordnance i n s t a l  1  a t i  on 
begin 

Fai r i n g  and b l  as t band ordnance i r ~ s  t a l l  a t i  on 
compl e t e  

L im i ted  access - no swi tching,  no r a d i a t i o n  
ends 
_I 

Spacecraft  checks beg? n 
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Table 11. F-1 Day Milestone Countdown (cont 'd )  

Spacecraft checks compl e te  

B u i l t - i n  ho ld begins ( 3  hours 25 minutes) 

E. F-0 DAY 

Event Count 
(Min) 

Tasks 23 through 34 and spacecraf t  operations are performed dur ing t r ~ e  
F-0 countdown. Task 23 i s  the countdown i n i t i a t i o n  and i s  e s s e n t i a l l y  the same 
as task 3. Performance o f  the tasks i n  r e l a t i o n  t o  the F-0 Day countdown i s  
presented graph ica l l y  i n  f i g u r e  10. The sequence o f  major events dur ing the 
launch countdown through task 37 i s  presented i n  t a b l e  12. Task 34, the terminal  
count, begins a t  T-35 minutes a f t e r  a 120-minute b u i l t - i n  ho ld  and continues 
u n t i l  a 5- minute b u i l t - i n  ho ld  a t  T-5 minutes, then continues t o  l i f t o f f .  Those 
i terns accomplished dur ing the terminal  count are l i s t e d  i n  tab le  13. 

T i  me 
(EDT) 

1. Task 24 - Vehicle Shake Test. F i r s t  and second stage gyros are un- 
caged and p e m  gradual ly  shake the veh ic le  i n  varying d i rec t i ons .  Respon- 
s i b i l i t y :  Vehicle Control .  

2 Task 25 - L i q u i d  Nitrogen Storage Tank F i l l .  The PAA l i q u i d  n i t rogen 
tanker t ruck  i s  pos i t ioned adjacent t o  the storage tank and the tank i s  f i l l e d .  
Responsib i l i ty :  P r o p u l s i o n  cont ro l .  

- 

3. Task 26 - Class A Ordnance I n s t a l l a t i o n  and Hookup. The main and 
vern ie r  enginehypergo1 i c  i g n i t e r s  are i n s t a l  led,  the f i  r s t  and second stage 
S and A devices are  i n s t a l l e d  and connected, the i g n i t i o n  detector  assembly i s  
i n s t a l  l e d  and the so l  i d  motor i n i t i a t o r  squibs are connected. Responsi b i  1 i t y  : 
Veh i c l  e Control . 

4. Task 27 - F ina l  Preparation. F ina l  preparat ions p r i o r  t o  c lea r ing  
personnel from the area are accompl ished. This m c  ludes capping o r  connecting 
a l l  open l i nes ,  i n s t a l l a t i o n  o f  access doors, f i n a l  inspect ions,  and general 
cleanup o f  the pad area. Responsibi 1 i ty : Pad Control . 

5 . Task 28 - Tower Removal. Tower removal preparations and actual  
moving o f  the tower a re  performed. Respons ib i l i t y  : Ground Hand1 i n g  Engineer, 

6. Task 29 - Second Stage Pressur izat ion Setup. The second stage pro- 
pu ls ion  c o n s m s e t  up t o  support p ressur iza t ion  f o r  the second stage helium 
and n i t rogen systems. Responsfb l l i ty :  Sccond Stage Propulsion Control.  

7. Task 30 - Lox Setup. The f i r s t  stage l o x  supply system i s  checked 
and p r e p a r e d m 1  1 . Responsi b i  1 i t y  : Propul s i  on Control . 



8. Task 31 - Beacon Checks. Beacon i n t e r r o g a t i n g  radars  
a r e  slewed t o e ? e h i c l e d =  RF checks a re  conducted. 
Responsibi l i ty :  Vehicle C o n t r o l .  

9.  Task 32 - L o x  Loadin . The p a d  area  i s  c leared and 
the f i r s t  s t a g e l =  system -died. Responsibility: Propulsion 
Control.  

10 .  Task 33 - Second S t a  e  P ressu r i za t ion .  Helium a n d  
n i t rogen spheres  E e  f w a r t i a  -% l y  f i l l  ed ,  then pressur ized to 
capaci ty  remotely during the  terminal count. Responsi bi 1  i  t y :  
Second Stage Propulsion Control .  

1 1 .  S a c e c r a f t  Operat ions.  Spacecraf t  f i n a l  p repara t ions  
a re  performe $--- urmg tower removal preparat ions  a n d  spacec ra f t  
R F I  checks a r e  conducted a f t e r  the  tower i s  back. 

1 2 .  Task 34 - Terminal C o u n t .  The complex area i s  c l e a r -  
ed ,  a1 l  non-essential  p e r s o n n e l a n d e q u i  pment a r e  evacuated,  the 
blockhouse i s  sea led ,  a l l  systems a r e  -armed, a n d  f i n a l  checks a re  
made t o  ver i fy  vehicle  and spacec ra f t  read iness .  Responsi b i  1 i  t y  : 
Test Conductor. 

Table 12. F-0  Day Mi 1 es tone Countdown 

Event 

Bu i l t - in  hold ends 

Contractor  countdown i n i t i a t i o n  

H i g h  pressure  ni t rogen a n d  helium 
s to raae  b o t t l e s  on  l i n e  

B o t h  2250 psig ni t rogen s to rage  
banks o n  l i n e  

Complex f i r e  water system pressure  
a t  125 p s i 9  

Fire and medical support  required 

P A A  complex guard s t i l l  on 
s t a t i o n  

RF and shake t e s t  begins 



T a b l e  12 .  F - 0  Day M i l e s t o n e  Countdown ( c o n t ' d )  

L i q u i d  n i t r o g e n  f i l l  b e g i n s  

RF and shake  t e s t  c o m p l e t e  

L i q u i d  n i t r o g e n  f i l l  c o m p l e t e  

L i m i t e d  a c c e s s  - no  s w i t c h i n q ,  
no r a d i a t i o n  b e a i n s  

C a t e g o r y  A o r d n a n c e  t a s k  b e g i  ns  

C a t e g o r y  A o r d n a n c e  t a s k  
c o m p l e t e  

L i m i t e d  a c c e s s  - no  s w i t c h i n g ,  
no r a d i a t i o n  ends .  - 
F i  n a l  p r e p a r a t i o n s  b e g i n  

P r e s s u r e  s e t u p  t a s k  b e g i n s  

Tower r e m o v a l  p r e p a r a t i o n s  
b e g i n  

S I C  f i n a l  p r e p s  b e g i n  

P r e s s u r e  s e t u p  c o m p l e t e  

S I C  f i n a l  p r e p s  c o m p l e t e  

L o x  s e t u p  b e g i n s  

L o x i n g  s e t u p  c o m p l e t e  

F i n a l  p r e p a r a t i o n s  c o m p l e t e  

Tower r e m o v a l  c o m p l e t e  

Beacon c h e c k s  b e g i n  

P r e s s u r i  z a t i  on  f i  1 1  b e g i n s  

S I C  R F I  checks  b e g i n  



T a b l e  12,  F-0 Day M i l e s t o n e  Countdown ( c o n t ' d )  

T a b l e  1 3 .  

E v e n t  

Beacon c h e c k s  c o m p l e t e  

P r e s s u r i z a t i o n  f i  11  co rnp le ta  

S / C  R F I  c h e c k s  c o m p l e t e  

1 2 7 - m i n u t e  b u i  1  t - i n  h o l d  
b e g i  ns 

T e r m i n a l  Countdown 

E v e n t  

L o x  l o a d i n g  and second  s t a g e  
p r e s s u r i z a t i o n  b e g i n  t i f t e r  t h e  
pad  i s  c l e a r e d  b u t  b e f o r e  t h e  
end  o f  t h e  1 2 7 - m i n u t e  b u i l t - i n  
h o l d .  

Terrni n a l  Countdown b e g i  ns  

Beacon on  

Gu idance  on 

C E A  on  

Gu idance  checks  

Second s t a g e  s l e w  c h e c k s  

Command c a r r i e r  on 

Second s t a g e  p r e s s u r i z a t i o n  
compl e t e  

Range S a f e t y  arm checks  

F i r s t  s t a g e  s l e w  c h e c k s  

Gyro  d r i  f t  check  



T e r m i n a l  Countdown ( c o n t ' d )  

E v e n t  

B e g i n  5 - m i n u t e  b u i l t - i n  h o l d  

B u i l t - i n  h o l d  ended 

C l o s e  l o x  t a n k  v e n t .  L o x  
l o a d i n g  c o m p l e t e  

S p a c e c r a f t  s t a t u s  r e p o r t  

C l e a r  t o  l a u n c h  r e p o r t  

C E A  i n t e r n a l  

A r m  

C h a r t s  h i g h  speed 

L o x  t o p p i  ng  r e p o r t  

E n a b l  e  e n g i  ne c o n t r o l  

E n g i n e  s t a r t  

L i f t o f f  

L a t e s t  p o s s i b l e  l i f t o f f  i n  
window 

T a b l e  

Count  
( M W  
T-5 

T-5 

T-4  

T-2  

T-90 
' sec 

T- 50 
s e c  

T-30  
sec  

T-15  
sec  

T-10 
sec  

T - 0  

T+2.3 
s e c  

I 

13 .  

T i  me 
( E m  

0537 

0542 

0543 

0545 

0547 

0601 
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