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SECTION I 

INTRODUCTION 

This report presents the consolidated instr~mentatic~n plan 
for employing optical and electronic data acquisition systems 
to monitor the performance and trajectory of Apollo Saturn V 
vehicle 510 during the launch phase of the mission (preiauneh, 
liftoff to insertion). Telemetry, optical, and electronic 
tracking equipment on board the vehicle and data acquisition 
systems monitoring the flight are discussed. Flight S a f e f y  
instrumentation, vehicle data transmission systems, and 
geophysical instrumentation are also described. 

This plan reflects the general instrumentation requirements 
set forth in NASA PSRD No. 40000 for Apollo Saturn V ,  and is 
not intended to conflict with or supersede that document. 

The information presented in this document reflects planning 
concepts developed prior to June 11, 1971. 





SECTION I1 
MISSION PROFILE 

APOLLO 15 VEHICLE CONFIGURATION Csee Figure 2-11 

SATURN V LAUNCH VEHICLE 510 

S-IC 510. The S-IC stage carries the following in- 
I '~trumentation: Two telemetry links and a dual command/destruct 

1 

S-I1 510. The S-I1 stage carries the following in- 
I strumentation: Three telemetry links and a dual command/destruct 

w 2.1.1.3 S-IVB 510. The S-IVB stage carries the following in- 
strumentation: One telemetry link and a dual command/destruct 
sys tem. 

I 2.1.1.4 IU 510. The IU carries the following instrumentation: 
Two VHF telemetry links, two C-band radar transponders, and the 

I I 
I CCS transponder (S-band). 
I 

2.1.2 APOLLO SPACECRAFT 

'2.1.2.1 CSM 112. The CSM carries the following instruments- 
\ tion: Unified S-band equipment, X-band rendezvous transponder, 

I a dual VHF/AM transceiver, a VHF recovery beacon, a VHF sur- 
vival beacon-transceiver, a beacon light, a swimmer umbilical, 
and dye marker. 

The Scientific Instrument Module (SIM) equipment aboard the CSM 

I for lunar orbit experiments will include: Gamma-Ray Spectra- . meter, X-Ray Flourescence Detector, Alpha Particle Spectrometer 
three-inch Mapping Camera, twenty-f our-inch Panoramic Camera, : 
Laser Altimeter, and Mass Spectrometer. The Particles and 
Fields Subsatellite (PEFS) is stowed in the SIM and contains w 

an S-Sand transponder, magnetometer, and particle measurement 
sensor. 

I 

2.1.2.2 LM-10. The Lunar Module carries the following in- 

I 
strumentation: Unified S-band equipment, X-band rendezvous 
radar, X-band landing radar, two VHF/AM transceivers. The 
ALSEP Array A-2 and Lunar Rover Vehicle (LRV) equipment will be 
off-loaded on the lunar surface. 

2.2 MISSION DESCRIPTION 

The AS-510 will fly the "J-1" mission. 

2.2.1 MISSION "J-1." The OMSF objectives are: 



INS  

STA. 4249.54 

FLlGHT SEPARATION 
PTA. 3773.40 
FLlGHT SEPARATION 
STA. APPRO>(. 3593-1 0 

FIELD SPlLlCE 
STA. 3258.55 

FIELD SPLBCE 
S I A .  3222.55 

FIELD SPLICE 
PTA. 2519.00 

L FIE 
STA 

I I STA. NO. IN 
INCHES 

GIMBAL POINT 
STA. 100.00 

FlGURE 2-1. APOLLO 15 VEHICLE CONFIGURATBON 



Perform selenological ins>ection, survey and sampling 
of materials and surface features in a preselected area of the 
Hadley-Apennine region. 

Emplace and activate surface experiments. 

Evaluate the capability of the Apollo equipment to 
provide extended lunar surface stay time, increased EVA opera- 
tions, and surface mobility. 

Conduct inflight experiments and photographic tasks 
frorn lunar orbit. 

Launch Pad - LC-39A. 

b. Flight Azimuth - Variable 80.088O to 100° (OON) 
depending upon time within the window. 

c. Launch Opportunities - July 26, 1971 (prime) and 
July 27, 1971. 

Launch Window (Eastern Daylight Time): 
/ 2 / 0  

July 26, 1971 - 0934 to M hours. 

Window Duration: 

July 26, 1971 - 2 hrs. 36 min. 
e. Injection Opportunities - Pacific translunar 

opportunities on the second and third orbits are to be utilized 
for translunar injection (TLI). 

f. Trajectory - Table 2.1 is a summary of the launch 
phase mission events for an 80.088O flight azimuth, The S-IVB/ 
IU/CSM/LM is injected into a nearly circular 90 nautical-mile 
orbit with a period of 87.8 minutes. On the second and third 
orbits after successful checkout of S-IVB/IU/CSM/LM, the S-IVB 
will be restarted over the Pacific Ocean to place the S-IVB/IU/ 
CSM/LM into translunar trajectory. The S-IVB will then execute 
maneuvers to assure spacecraft (SC) clearance and result in 

I 
S-IVB/IU lunar impact. Table 2.2 lists launch vehicle orbital 
events. 

At approximately T+80 hours, the CSM/LM brakes into lunar orbit. 
After lunar orbit is achieved, the LM will separate from the CSM 
and land on the lunar surface in the Hadley-Apennine area. The 
astronauts will perform up to three lunar excursions including 
use of the Lunar Roving Vehicle (LRV). An experiment package, 
ALSEP Array A-2, will be deployed on the lunar surface. In 
addition, a wide range of experiments will be conducted from the 
CSM while in lunar orbit, including a Particles and Fields Sub- 
satellite (PEFS) to be ejected from the CSM. After transearth 



" a b l e  2 . 1  LAYJNCH PHASE MISSION EVENTS (80.088O F .A . )  

TIME FROM EARTH-FIXED 
FIRST MOTION 

r l r  : Motion 
T i , ;?te T i l t  
' c' 
S-'-( J - , , e c . o .  
S - l i  r:nc:. S t a r t  
l k , l Y  -1 1al)le 
S - - I L  C ' ~ L s C e G .  
S - ! I  Lng. C . G .  
S-1 3 g 9 0 X h r .  
S - T L  13 F w s t  

Guidance  C - 0 .  
P d f > h i ? g  O r b i t  

i n s e r t  i o n  

T a b l e  2 . 2  LAUNCH V E H I C L E  ORBITAL EVENTS 
( F i r s t  TLI O p p o r ~ u n i t y )  

1 S-IVB R e i g n i t i o n  
f S-IVB 2nd Guidance  C . O .  / S-IVB T r a n s l u n a r  I n j e c t i o n  
1 S-IVB H2 C o n t i n u o u s  Ver,t Off 
I 



i 5 i n j e c t i a n  ( T E T )  , a n  EVA w i l l  be accompl ished t o  r e t r i e v e  e x p e r i -  
ment f i l m  c a s s e t t e s  from t h e  S c i e n t i f i c  I n s t r u m e n t  Module CSIM). 
The c o a s t  p e r i o d  will n o t  exceed 1 1 0  h o u r s .  Reen t ry  w i l l  be o v e r  
t h e  P a c i f i c ,  and r e c o v e r y  w i l l  be on o r  n e a r  t h e  Mid-Pacif ic  
r e c o v e r y  l i n e .  





SECTION I11 
ONBOARD EQUIPMENT 

3.1 ELECTRONIC TRAJECTORY DATA ACQUISITION EQUIPFENT 

The electronic trajectory data acquisition equipment carried 
on AS-510 is listed in Table 3.1. Locations of the onboard 
antennas are shown in Figures 3-2, 3-3, and 3-4. 

TABLE 3.1 ONBOARD ELECTRONIC TRACKING DATA ACQUISITICN 
EQUIPMENT 

SYSTEM 

C-Band 
Tran- 
sponders 

Command 
E Com- 
munlca- 
tion 
System 
(CCS 

FREQUENCIES (MHz) 
Receive I Transmit LOCATION REMARKS 

The IU contains txo 
transponders. Eacb. 
accepts a double p ~ i s e  
signal, with 8 micro- 
seconds between pulses, 
and transmits a single 
pulse reply. Each 
transponder radiares 
through its own 
antenna system. The 
transponders will 
operate simultaneously, 

The CCS is a composite 
system designed to: 
Transmit and recefve 
phase-modulated P:?N 
Range Code; receive 
command/update functions; 
and transmit PCY/?P, 
telemetry. 
The system may be shut 
down by ground cormand 
during LM USB ~pe~ation. 

(Continued on next page) 



;LBL3 3 . 1  ONBOARD ELECTRONIC TRACKING DATA A C Q U I S I T I O N  
EQUIPMENT (Conttd) 

FREQUEbI 
Receive 

LOCATION REMARKS 

A composite system 
designed to transmit 
and receive voice 
communication and phase- 
modulated ranging code; 
receive updata/commands; 
and transmit PCM 
telemetry, television 
and tape playback CCSM 
only) of telemetry and 
voice. 

Designed to facilitate 
rendezvous of LM and 
CSM in lunar orbit. 

Designed for use with 
LM Rendezvous Radar. 

Designed to provide 
the LM altitude and 
velocity data on 
lunar descent. 

, / OPTICAL DATA ACQUISITION EQUIPMENT 

e 0 1 ' T l C A L  TARGETS, Optical targets, painted on the 
.ti ,-1.- co aid in xihe dezerninaiion. of firs-c motion and 
I,)) i,cs_l. mation, are shown in Figure 3-1. 



UMBILICAL TOWER 

A R G E  1 7 VERTICAL MOTION 
MOTION TARGETS 10'" 20" TYPICAL 

iCES TYPICAL STA. 2125 - 2385 
1 1 (BLACK ON WHITE) 1 5-11 STAGE 

NORTH 

ENGINE N O .  

- E N G I N E  
NO. 4 

FIRST MOTION 
TARGET 

POSITION IV  

TOP VIEW 

FIN D 

VEHICLE ON LC-39, PAD A 

Figure 3-1, Apollo/Saturn V Orientation and Camera Target Locations 



3 ,, .) TELEVISION SYSTEMS 

COMMAND MODULE TELEVISION SYSTEM. -4 c o l o r  t e l e v i s i o n  
cLueca  w i l l  p r o v i d e  r e a l - t i m e  v i d e o  d a t a  v i a  t;le USB s y s t e m .  A 
L , , , , l ; r e - foo t  7 -  c a b l e  a l l o w s  p o r t a b l e  u s e  o f  t h e  camera .  Two semi-  
, ~ - z . t i o n a r y  l o c a t i o n s  w i l l  a l l o w  i n s t r u r . e n t  p a n e l  v i e w i n g ,  and  a 
- ~ ? l < c d ,  a f r o n t  v i e w i n g  of t h e  c r ew.  The downl ink  f r e q u e n c y  i s  
2, 1 2 - 5  MI-lz. 

,: 3 - 2  LUNAR MODULE TELEVISION SYSTEM. A c o l o r  camera i s  
n The TV camera w i l l  p r o v i d e  r e a l - t i m e  v i d e o  t o  e a r t h  
v x -  t h e  LM USB s y s t e m .  A one -hundred - foo r  c a b l e  w i l l  p e r m i t  
d r t  of  t h e  camera on  t h e  l u n a r  s u r f a c e .  The c o l o r  camera  i s  
~ r t c v l d e d  w i t h  a  zoom l e n s .  

r - l i ~ e  L M  LJSB downl ink  f r e q u e n c y  i s  2282.5 MHz, The LCRU a n t e n n a  
<; I> L~.e -, LM S-band s t e e r a b l e  a n t e n n a  may b e  u t i l i z e d  f o r  USB 
oi :erzLt lons d u r i n g  l u n a r  s t a y .  

J S , 3  LIJNAR COMMUKICATIONS RELAY U N I T  ( L C R U ) / G R O U N D  C O M -  
;J4\\31,3 TELEVISION ASSEMBLY (GCTA). The s y s t e m  i s  composed o f  
,~ ,c  S - ~ d n d  s u b s y s t e m s  and  a VHF s u b s y s t e m .  T V / d a t a / v o i c e  f rom 

1 i ~ ~ - ~ a r  Roving V e h i c l e  ( L R V )  v i a  r h e  LCKU t o  t h e  MSFN d u r i n g  
_ a? ,.VA i s  t h e  pr ime mode o f  o p e r a t i c n .  The LRV TV s y s t e m  

,,e r e m o t e l y  c o n t r o l l e d  f rom t h e  MSFN vfs, t h e  GCTA. LM 
_L;--c>:f w i l l  b e  t e l e v i s e d  f o r  t h e  f i r s t  t i n e  v i a  t h e  L R V / L C R U /  
: ii. The u p l i n k  and  downl ink  S-band f r e q u e n c i e s  a r e  2106.4 MHz 

<i-- .c i .  I S  LM) and  2265.5 MHz, r e s p e c z i v e l y .  The VHF t r a n s m i t /  
2 c ? i v e  f r e q u e n c i e s  a re  259.7 and  296.8 MHz. 



1 3 . 4  TELEMETRY SYSTEMS 

The t e l e m e t r y  l i n k s  c a r r i e d  o n  the  AS-510 v e h i c l e  a re  l i s t e d  i n  
T a b l e  3 . 2 .  

I 
TABLE 3 . 2  TELEMETRY SYSTEMS 

0 . 7 5  o r  20  

L u n a r  frequency 
Orb i t  2 1 0 1 . 8  MHz 



J , !  TAPE KCCORDERS 

* 5 " i  CSM TAPE RECORDER. The CSM c a r r i e s  one  t a p e  r e c o r d e r .  
I , , c  3 p e r a t i o n a l  R e c o r d e r  p r o v i d e s  r e c o r d i n g  and  p l a y b a c k  of 
, t le ,ne; : ry  and  v o i c e  d a t a .  P l ayback  i s  a c c o m p l i s h e d  v i a  t h e  IISB 
s y i ~ e r n ,  The CSM r e c o r d e r  may b e  u t i l i z e d  t o  p r o c e s s  LM and  EVA 
v ~ > i c e / d a t a  i f  r e q u i r e d .  The LM h a s  v o i c e  r e c o r d e r  c a p a b i l i t y .  

3 * C R A D I O  COMMAND CONTROL SYSTENS 

> * L  - 1  LAUNCH VEHICLE RANGE SAFETY DIGITAL COMMAND/DESTRUCT 
;'YSI'~:M The S-IC,  S-11, and  S-IVB s t a g e s  ccir ry  d u a l  i n d e p e n d e n t  
,:iL,2c Range S a f e t y  (SRS) commaEd s y s t e m s  o p e r a t i n g  a t  450 MHz. 
I ' i~ ice  commands may b e  t r a n s m i t t e d  t h r o u g h  t h e  SRS s y s t e m ;  t h e y  

'3. '? . 
a .  ARM/FUEL CUTOFF - Termi r i a t e s  t h r u s t  and  a r m s  t h e  

31' I - i l ) i n g  u n i t  c h a r g e  c i r c u i t s .  

b .  DESTRUC'T - F i r i n g  o f  t h e  EBW. 

c .  SAFE - D i s c o n n e c t s  t h e  command d e c o d i n g  equipment  
. ,r t;ri-: b a t t e r y .  

< a [  ale SPACE V E H I C L E  COMW.NC/CONTRGL SYSTEMS 

, - - '. 
\, s. ' . I S  2 e i Comnland and  Communicat ions  System CCCS) . The I U  

c a r r i e s  t h e  CCS which p r o v i d e s  g u i d a n c e  s y s t e m  d a t a  up- 
g u i d a n c e  s y s t e m  c l o s e d - l o o p  T e s t i n g  i n i t i a t i o n ,  and  

v e h i c l e  command d a t a .  The I U  Command System a c c e s s  t o  
n c t i o n s  i s  t h r o u g h  t h e  Launch V e h i c l e  Guidance  D i g i t a l  

! L V D C ) .  The CCS u p l i n k  o p e r a t e s  a t  2101.8 MHz and  
-iol,;nlink at 2 2 3 2 , 5 MHz. 

. L , L  CSM USB Command System.  The CSM US3 command s y s t e m ,  
1 ., r i , . - n g  on a f r e q u e n c y  2106.4 M H z ,  p r o v i d e s  u p l i n k  c a p a b i l i t y  
, \ v l \  _ C C )  da td c:onrnands, and  r a n g l n g  c o d e .  

( . i  ! i,M ~J?:jatd Link .  The LM USB s y s t e m  p r o v i d e s  a n  u p d a t a  
, 2 1 0 Y : T - i ~ ' i ~ ~ c C a p r ? b l i t y  f o r  v o i c e ,  d a t a ,  commands, 

r.cl.p,..il-~g codes. T h e  u p d a t a  l i n k  o f  -the CCS s y s t e m  on  t h e  I U  
o~;era-tcs a t  this f p e q u e n c y ,  

b 2 I I ,CIIU TJ?dc td L t n k ,  The Dual  S-band s y s t e m s  on t h e  -- 
a \ ,  i j ,  ~ v i d e  a n  ~ $ l i n k  f o r  v o i c e  and  dGta/commands a t  2106.4 MHz. 

i c  i ,  
77c 2 0  

" " 
r , s U p d ~ t a  Link, The S-bar.d s y s t e m  p r o v i d e s  u p l i n k  - -"-- 

- JI +-:a~ c2mmznds a t  2101.8 MHz, 

< ,  LUNAR EXPERIMENT EQUIPNENT 



3 . 7 . 1  ALSEP A R M Y  A - 2 .  The ALSEP w i l l  b e  o f f - l o a d e d  o r  
~ h c  l u n a r  s u r f a c e .  Sever1 experimen-:s w i l l  p r o v i d e  d a t a  on  
p d s s i v e  s e i s m i c  phenomena, s u r f a c e  m a g r L e t i s n ,  s o l a r  w ind ,  heat 
i l c J w ,  l a s e r  r a n g i n g ,  l u n a r  d u s t ,  and  l ~ n a r  Lon/atmosphe-e 
e n v i r o n m e n t .  The u p l i n k  and  d o b n l i n k  f r e q u e n c i e s  a r e  2119 and 
2218.0 MHz, r e s p e c t i v e l y .  MSFN S-band s i t e s  w i l l  s uppo- t  rhe 
e x p e r i m e n t .  

3,7.2 LUNAR R O V I N G  VEHICLE. The LRV c o n t a i n s  a  d u a l  S-kanc 
s y s t e m ,  a n d  a s i n g l e  V 5 T  s y s t e m  p r o v i d e s  con rnun ica t i ons  d u r i n g  
:,VA between  t h e  a s t r o n a u t s  and  t h e  MSFN when beyond LM VHF 
Par.@ e  . 
3 . 7 . 3  SIM EQUIPMENT. The S c i e n t i f i c  I n s t r u m e n t  Module on 
t h e  CSM c o n t a i n s  l u n a r  o r b i t  e x p e r i m e n t s ,  i n c l u d i n g  t h e  
P a r t i c l e s  and  F i e l d s  S u b s a t e l l i t e .  D a t a  f r o m  t h i r t e e n  exper;-  
merits w i l l  p r o v i d e  a wide  r a n g e  o f  l u n a r  s u r v e y  d a t a .  D a t a  
r e t r i e v a l  w i l l  b e  by f i l m ,  CSM S-band t e l e m e t r y ,  and  P&FS 
S-band t e l e m e t r y .  The MSFN s i t e s  w i l l  s u p p o r t  t h e  CSM and 
PIFS S-hand t e l e m e t r y .  

3 -i 4 EVA EQUIPMENT. The EVA s u i t s  c o n t a i n  VZF/AM arid 
VHF/FM equ ipmen t  t o  p r o v i d e  l u n a r  s u r f a c e  v o i c e / d a - ~ a  communi- 
(:at-ion. 





LC) 

L? 



I V 

COMMAND SERVICE MODULE 

UB - USB, HIGH GAIN ANTENNA - STA. 3593 

UO - USB, OMNl AHTENNAS - STA. 3776 

VH - VW F/AM ANTENNAS - STA. 3674 

VWF RECOVERY ANTENNAS - TIP OF CM(2) 
(EXTENDEDAFTER PARACHUTE DEPLOYMENT.VHF/AMOR 
SURVIVAL TRANSCEIVER - BEACQH EQUIPMENT MAY BE CONNECTED) 

Figure 3-4, Locatiovn of Command Service Module Onboard Antennas 



SECTIOIK I V  
DATA ACQUISITION SYSTEMS 

4 . 1  ELECTRONIC TRACKING DATA ACQUISITION SYSTEMS 

4 , l . l  C-BAND RADAR SUPPORT 

4 * 1 * 1 . 1  Space  V e h i c l e  Launch Phase  T r a j e c t o r y  Coverage 

a .  T r a c k i n g  P o i n t  

C-band a n t e n n a  on t h e  I U  ( s e e  F i g u r e  3 - 3 ) ,  The  
r a d a r s  w i l l  s h a r e  t h e  b e a c o n s .  Radar  0 .18  w i l l  s k i n t r a c k  o ~ l y ,  
The r a d a r s  a r e  p r e a s s i g n e d  to t r a c k   he CSM and  l a u n c h  v e h i c l e  
i n  e v e n t  o f  l a u n c h  p h a s e  a b o r t .  

b .  F requency  

The r a d a r s  w i l l  i n t e r r o g a t e  the t r a n s p o n d e r s  on 
5690 MWz and  w i l l  r e c e i v e  t h e  r e t u r n e d  s i g n a l  on 5 7 6 5  MHz. 
Kdddr 0 .16  w i l l  s k i n t r a c k ,  r a d i a t i n g  a t  5810 MHz. The R E D  
r.atlar 0 . 1 3  w i l l  a l s o  o p e r a t e  s k i n t r a c k  a t  5810 MHz. 

c .  Measured P a r a m e t e r s  

Azimuth a n g l e ,  elevation a n g l e ,  and s l a n t  r a n g e  
vs, t i m e  a r e  t h e  measured p a r a m e t e r s ,  

d .  Coverage 

F i g u r e s  4 - 2 5  a ~ l d  7 - 1  i n d i c a t e  t h e  expec-ced flig11-t. 
t ~ m c  c o v e r a g e  f o r  m e t r i c  and  r a n g e  s a f e t y  d a t a ,  r e s p e c t i v e l y ,  
Tne f o l l o w i n g  t a b l e  i s  a  summary of r a d ~ r  c o v e r a g e ,  Radar  3 . 1  3 
r e a l - t i m e  d a t a  w i l l  n o t  be  a v a i l a ~ l e  o f f  t h e  ETR. 



I'ABL,C 4 . 1  LAljNCII PfiASE TKAJECTO:IY RADAR COVERAGE 

1 . i b  CKA17S 

J . . 8  KSC a c c u r a c i e s  

1 G B I  

1 0  j Acq. t o  LOS 

e .  R e a l - T i . m e / N e a r - R e a l - T i m e  S u p p o r t .  

Data f rom a i l  t h e  r a d s r s  l i s t e d  i n  p a r a g r a p h  d .  
",I !l be t r a n s m i t t e c  t o  t h e  -4FETR RTCS i n  r e a l  t i m e .  

1 - 2 M c t c o r o l o g i c a l  B a l l o o n  S u p p o r t  

a .  I ' racic ing P o i n t .  

The ra4Aar  w i l l  t r a c k  J i m s p h e r e s  r e l e a s e d  a t  CKAFS. 

h r rnqu l . :ncy .  

i i z i  in;n-i-!L xn t j l e  e l c v a - t l o n  a n g l e ,  and  s l a n t  r a n g e  
L a ~ c  che meas~red parameters. 

d ,  Coverage ,  

Radar - i a : L 6  will be u s e d  t o  t r a c k  e a c h  b a l l o o n  f o r  
; I ;  1 1  iiadtirs 0,18 o r  1 9 - 1 8  may be used i f  
; i c t  aivai ; rzble ,  



Thc data will be transm$tted to the CIF fiu-Pnq 
 he balloon ascent for each balloon released in support of e k e  
mission. 

14.1.2 UNIFIED S-BAND SUPPORT 

a. Tracking Point 

The following are the tracking points: 

(1) The USB transponder antennas on the CSx' 
anc the LM, 

(2) The CCS transponder antennas on the IU 
(see Figure 3 - 3 ) .  

b, Frequency 

PRN code will be transmitted from the grounc 
st~~tion to the CSM transponder on a frequency of 2106,4 MHz 
dnC will be retzrried to the ground sta~ion on a frequency of 
22b7.5 MHz. The LK receive and transmit frequencies are 
2101.8 and 2282.5 KHz, respectively, The CCS utilizes rhe 
cs~irne f17equencies as the LM USB system. 

c. Measured Parameters 

AzirrLuth angle, elevation angle, and slant ranse 
vs. time are the measured parameters. 

d .  Coverage 

. The KSC and Bermuda. USB stations will support 
AS-510 during the launch phase of the nission. The USR 
stetions 2rovide -tracking, telemetry, communication, and up- 
data. sappor-t, The USNS Vanguard will provide USR coverage fcr 
~ n ~ e  rtion and will be located at 25ON, 4g0W. 

USE3 data w i l l  be transmltted to MCC-H in real 
"ti.r!:c by GSFC. 

4,;: - 3  Ili:NDEZVC/US RABI'IR SUPPORT. The X-band rendezvous 
.lqc<i ( 1 cLx7 i - i a c c ~ t e d  in t h e  LM and the transponder on the CSM. 
?'hi-, sy:-,.tem ~ i . 1 1  be i:;sctive during the launch phase and is 
activated in lunar rendezvous operations. 



1. . I. 1. i,ANDING RADAR SUPPORT. The l u n a r  l a n d i n g  r a d a r  
i ~ c l t e d  i n  t h e  LM and  u s e d  t o  p r o v i d e  a l t i t u d e  and v e l o c i t y  
c r t ~ ,  w i l l  b e  c a r r i e d .  The r a d a ?  employs 10510 MHz and  9580 MHz 
f c r  v e l o c i t y  and a l t i t u d e  measu remen t s ,  r e s p e c t i v e l y .  The 
r : u a r  i s  i n a c t i v e  d u r i n g  t h e  l a u n c h  p h a s e .  

1-1- . 2 Ol'TICAL DATA ACQUISITION SYSTEMS 

4.2*; METRIC OPTICAL DATA ACQUISITION SUPPORT 

4 , ? , i . L  V e r t i c a l  Motion Cameras - 

a .  T r a c k i n g  P o i n t  

The camera i s  l o c k e d  i n  p o s i t i o n  t o  r e c o r d  t h e  
1:; i - ~ ~ g e  o f  t h e  v e r t i c a l  mo t ion  t a r g e t  (see F i g u r e  3-11 t h r o u g h  

- "  
tre z ~ e l d  o f  v iew.  D a t a  are r e f e r e n c e d  t o  t h i s  t a r g e t .  

b .  Camera S i z e  

c .  Reduced Data 

V e r t i c a l  mo t ion  v s .  t i m e .  

d ,  Coverage 

One camera  a t  t h e  1 6 0 - f o o t  l e v e l  o f  t h e  u m b i l i c a l  
- , , - l c r - ,  h ~ o s i t i o n e d  t o  i n c l u d e  a fLxed r e f e r e n c e  t a r g e t  i n  t h e  

- -c cf view w i l l  p r o v i d e  c o v e r a g e  d u r i n g  t h e  f i r s t  5  t o  7 m e t e r s  
L ~ - f i c l e  ascen-c.  The f-ame r a t e  i s  96 f r a m e s  p e r  s e c o n d .  

e, Real-Time/Near-Real-Time S u p p o r t  

No-t a p p l i c a b l e  

- - 2  First Mo?f on Cameras 

a .  T r a c k i n g  P o i n t  

" 7 i n e  cameras  a r c  l o c k e d  i n  p o s i t i o n  t o  v iew t h e  
_ ofion tzrgets. ( S e e  F i g u r e  3-1,) 

h, Camera S i z e  

c, Reduced Data  

'Time o f  v e h i c l e  f i r s t  mo t ion  



d .  Coverage  

Two c a m e r a s ,  l o c a t e d  a t  t h e  z e r o  l e v e l  o l  t l ; e  
u m t ) i l i c a l  t o w e r ,  w i l l  v iew f i r s t  m o ~ i o n  t a r g e t s .  The cameras 
o p e r a t e  a t  400 f r a m e s  p e r  s e c o n d .  

e .  Real-Time/Near-Real-Time S u p p o r t  

Not a p p l i c a b l e .  

4 . 2 . 2  PHOTOGRAPHIC SUPPORT 

4 . 2 . 2 . 1  Documentary Coverage .  A documentary  o f  t h e  
m i s s i o n  w i l l  b e  r e c o r d e d  on  f i l m .  D e t h i l e d  i n f o r m a t i o n  c o ~ -  
c e r n i n g  t h i s  c o v e r a g e  may b e  o b t a i n e d  f rom IS-DOC-2, Photo-  
g r a p h i c  Branch ,  t e l e p h o n e  867-6002. 

4 . 2 . 2 . 2  E n g i n e e r i n g  S e q u e n t i a l  Coverage .  The e n g i n e e r i n g  
s e q u e n t i a l  c o v e r a g e  w i l l  b e  d e s c r i b e d  Ln t h e  KSC P h o t o g r a p h i c  
A c q u i s i t i o n - D i s p o s i t i o n  Document (PADD). D e v i c e s  p r o v i d i n g  
lo f ig - r ange  h i g h - r e s o l u t i o n  o p t i c a l  c o v e r a g e  a r e  l i s t e d  be low:  

a .  I G O R  T r a c k i n g  T e l e s c o p e s  

Two I G O R  s y s t e m s  w i l l  s u p p o r t  t h e  AS-510 l a u n c h ,  
L o c a t i o n s  w i l l  be a t  Ponce d e  Leon i n l e t  (MITTS) and  a t  PAFB. 
The f i x e d  I G O R  s y s t e m  a t  PAFB w i l l  p r o v i d e  TV v i d e o  c o v e r a g e  
TO t h e  RSO, L C C ,  and  LC-39 p r e s s  s i t e .  

b .  ROTI T r a c k i n g  T e l e s c o p e s  

One ROTI l o c a t e d  a t  Melbourne w i l l  s u p p o r t  t h e  
A S - 5 1 0  l a u n c h .  

4,2,3 TELEVISION SUPPORT 

"1.2,3,1 ETK T e l e v i s i o n  S u p p o r t  

4.2,3.1.1 Rdnge S a f e t y  T e l e v i s i o n  S u p 7 o r t .  One F l i g h t l i n ~  and 
-- Lwc Program TV cameras  w f l l  p r o v i d e  t h e  RSO v i s u a l  coveTages  
o f  t h e  v e h 4 c l e  L?uilch, The F l i g h t l i n e  camera  i s  l o c a t e d  a t  
TCV?-2 (rIT4-€3) is t=e F i g u r e  9 - 3 3 ,  P r o g ~ a m  I camera i s  l o c a t e d  
ju; i n o r r h  c ; f  U C - 2  (FIX-7) on KSC ( F i g c r e  4 - 3 ) .  

1 . 3 2 L,<?unch V e h i c l e  Cove rage .  The PAFB IGOR t r a c ~ i n g  
e e l e s c o p e  w i l l  be e ~ u i p p e d  w i t h  a  TV c a m e r a ,  D i s p l a y  w i l l  
; i ~ ~ L d d *  t h e  i'iSO, A b o r t  A d v i s o r y  C o n s o l c  a t  t h e  L C C ,  and  L C - 3 9  
p r e s s  s l t e .  



L - , ? " 3 e 2  CSFC T e l e v i s i o n  S u p p o r t .  TLe KSC US8 Ground S t a t i o n  
. c i i l l  m o n i t o r  and  r e c o r d  t h e  p r e l a u ~ c h  TV t r a n s r n P s s i o n s  o r i g i n a t -  
;rg i n  t h e  CM and  LM. The TV s y s t e m s  ere i n a c t i v e  during t h e  
laur ich  p h a s e .  

4 , 2 , 3 , 3  KSC T e l e v i s i o n  S u ~ ~ o r t  

4 , 2 , 3 . 3 . 1  A b o r t  Sys-cem T e l e v i s i o n  Cove rage .  S i x  cameras  w i l l  
 vie"^ tY.e v e h i c l e  t o  p r o v i d e  a b o r t  a c v i s o r y  i n f o r m a t i o n :  Two 
lclc3tecl on  t h e  LUT,  two i n  t h e  pad cireE, and  one  r e m o t e  l o n g -  
?, l a : , ga  camera  (ETR s ~ p p l i e d )  a d j a c e n r  t o  t h e  Range S a f e t y  
F l l s ? t i  i n e  TU camera .  The I G O E  3 t  PAFE p r o v i d e s  l o n g - r a n g e  
c,vc ? a g e .  

1 , 2 , 3 , 3 . 2  O p e r a t i o n a l  T e l e v i s i o n  (OTV) S u p p o r t .  S i x t y  TV 
c2rq:ras as  l i s t e d  w i l l  s u p p o r t  t h e  i a u R c h :  

1 2  - Mobi l e  S e r v i c e  S t r u c t u r e  (MSS) 
2 7  - Launch U m b i l i c a l  Tower 
1 8  - Pad Area  

2 - F i r i n g  Room 
1 - VIB o r  VAB 

4 2  TELEMETRY SYSTEMS 

L .  I , -  ETK TEL,L:IVIETKY SUPPORT, The f o l l o w i n g  ETK f a c i l i t i e s  
C I - ? , .  r::xpr?cted t o  p r o v i d e  c o v e r a g e  o f  t h e  UHF t e l e m e t r y  l i n k s  
, ..:,:cci i n  'Table  3,2, 

a .  A i r b o r n e  TLM c o v e r a g e  - Four  A R I A  a i r c r a f t  w i l l  
x r  - r ~ r  t h e  m i s s i o n  a f t e r  t h e  l a u n c h  p h a s e .  

'!prc:nge TLM S t a t i o n s  - S t a t i o n  1 9  (TEL I V )  - 
3 i t 7 t i c i i  will rouTe  c e r t a i n  d a t a  i n  r e a l  t i m e  t o  t h e  ETR 

i Y. s a f e t y  p u r p o s e s .  

, lOow>--angc T e l e m e t r y  Zta-cions  - S t a t i ~ n  9 1  
- - , _  L A .  ) - 'Chis s t a t i o n  w i l l  r o u t e  c e r t a l n  d a t a  i n  r e a l  t i m e  

c r - d , 7  1-2  7 . e  ;5k-zt2q pu-poses  + 

3 ,  S h i p ~ o r n c  Coverage  - No ETR s h i p  c o v e r a g e  i s  
cJ - 

. . * ) a  i;:;i'C TCLZIIF,TR-f SUPPORT. The f o l l o w i n g  CSFC MSFN 
" 

L <.L LL i A es w L.LI p~?ovic!e i a u n c h - p n a s e  t e l - e m e t r y  c o v e r a g e  o f  
L- 1- s e l ~ c t e d  V I I ?  ; i n k s  on  -the i a u n c h  v e h i c 2 e  and  t h e  

- I  Links sn t h e  Ti! and CSM: 



KSC KSC 
Bermuda Berm~da 
Vanguard Vanguard 
(Insertion Ship) 

Tllc KSC USB site will transmit 51.2 kbs PCM to CIF for proc- 
essing and relay to MCC-H via the ALDS equipment. 

1 + . 3 . 3  l<SC TELEMETRY SUPPORT. The following KSC facili tres 
will nionitor the Vlir and S-band telemetrv links in support of 
spdce vehicle checkout operations: 

a. LC-39 Telemetry GSE - Launch vehicle data CRF 
and hardline) are acquired by the DDAS during checkout and 
during the countdown until T-0. These data are displayed in 
the LCC and are routed to the Data-Core in the CIF. 

b. CIF TLM Station - VHF and S-band RF data are 
received at the CIF Ground Station using either the CIF Antenna 
Site or the MILA USB Station. The data are routed to Cata-Core 
for local CIF recording, display, and retransmission to MSC, 
MSFC, LC-39, and M S O B .  

c. CIF Antenna Field Receivers - VHF and S-band TLM 
lTcceivers located at the CIF Antenna Field will acquire the 
;>~iuiated telemetry data, These data will be routed to ths 
CIT Ddtd-Core. 

d ,  MSOE ACE Station - Acce~tance Checkout T q u i p m c n t  
j L ~ L ~ t ~ d  in t h e  M S O E  will receive spacecraft hardline or RF data, 
rhc C u j c k - ~ c c k  Datti System (QLDS) at the MSOB also receives, 
p r ~ , c e s s e s  and displays RF znd hardline TLM data. 

e. MILA U S 8  Station - S-band and VHF equipnient will 
ac.c;llire, process and retransmit SC and launch vehicle data, 

LI a I.!. 17REQUENCY CONTROL AND ANALYSIS 

i + , , -  1 C-Band Reaccn Ci-*eckout. IU C-band Beacon 1 and 2 - --. .- 
, a ~ ! .  clieckcd'our pri.or to launch by EMC v&ns and in conjunction 
wiLh Radar 1.16. 

4.4.2 Spurious Emission Sea~ch. The KSC EMC Van will 
provide RFI search and record coverage from 100 MHz to 10 Gbz, 



4 - 1 1 ~ 3  Command and Astronau~ Voice Link Record. The KSC 
Van will record UHF command and Astronaut Voice link signal 
st-ength while vehicle RF is radiating open loop. In addition, 
t i le  UliF command link will be recorded from the roof of the VAB. 

4 * 4 * 4  Power Line Transient Record. Equipment will monitor 
CIT power 17ne transients. 

14 . 5 SURFACE INSTRUMENTATION SUMMARY 

I,oc-ations of the data acquisition systems planned to support 
%h$s mission are shown in Figures 4-1 through 4-4. Elevation 
dngles from the major land-based tracking stations for the 
.i;iuncih phase are shown in Figures 4-5, 4-6, and 4-7. The 
expected flight time coverage for metric trajectory coverage 
is given in Figure 4-25. The estimated accuracies of the 
\:-])and radars are given in Figures 4-8 through 4-24. 



PAD 3 9 ~  

NORTH 

LEGEND: ( 

Figure 4-1. Close-Pn Instrumentation 



FIGURE 4-2. CAPE INSTRUMENTATION 



Figure 4-3, Uprange instrumentation 
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FLIGHT TIME (SECONDS) 

FIGURE 4-5. ELEVATION ANGLES FROM MAJOR LAND-BASED 
TRACKING STATIONS, AS-510 (F.A. 80') 



FLIGHT TIME (SECONDS) 

FIGURE 4-6. ELEVATION ANGLES FROM MAJOR LAND-BASED 
TRACKING STATIONS, AS510 (F.A. go0) 



FLIGHT TlME (SECONDS) 

FIGURE 4-7. ELEVATION ANGLES FROM MAJOR LAND-BASED 
TRACKING STATIONS, AS510 (F.A. 100') 



cra 
3%

 
a
0
 

cr'
 

LO 
o

w
 

2 SKj 
$2 %!5 
2: 2: a0

 
S

F
 

- - 
t,g 
W

 n
 



FLIGHT TIME ISECONDS) 

FIGURE 4-9. ESTIMATES OF CAPE KENNEDY C-BAND RADAR 
1.16 POSITION ACCURACIES, AS-510 (F.A. 80') 





FblGHiT TIME (SECONDS) 

-- 

FBGURE 4-11. ESTlMATES OF GBI C-BAND RADAR 3.13 
POSITION ACCURACIES, AS-510 (F.A. $0') 



FIGURE 4-12. ESTlMABES OF GBI C-BAND RADAR 3.13 
POSITION ACCURACIES, AS-510 (F.A. 90') 



FlGUWE 4-13. ESTIMATES OF 6031 C-BAND RADAR 3.13 
POSlTlON ACCURACIES, AS510  (F.A. 100') 



ESTIMATES OF GRAND TURK ISLAND C-BAND RADAR 
7.18 POSITION ACCURACIES, AS510 (F.A. 80') 



FIGURE 4-15. ESTIMATES OF GRAND TURK ISLAND C-BAND RADAR 
7.18 POSITION ACCURACIES, AS510 (F.A. 90O) 



FLIGHT TIME (SECONDS) 

FIGURE 4-16. ESTlMATES OF GRAND TURK ISLAND C-BAND RADAR 
7.18 POSlTlON ACCURACIES, AS510 (F.A. 100') 
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FlGURE 417.  ESTIMATES OF BERNIUDA C-BAND RADAR 67.18 
POSITION ACCURACIES, AS510 (F.A. 80') 



FIGURE 418. ESTIMATESOF BERMUDA C-BAND RADAR 67.18 
POSITION ACCURACIES, AS-510 (F.A. 90') 
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FIGURE 419. ESTlMATES OF BERMUDA 6-BAND RADAR 67.18 
PQSlTlQN ACCURACIES, AS-510 (F.A. 100°) 



FLIGHT TIME (SECONDS) 

FIGURE 420.  ESTIMATES OF BERMUDA C-BAND RADAR 67.16 
POSITION ACCURACIES, AS-510 (F.A. 80') 



FIGURE 4-21. ESTlMATES OF BERMUDA C-BAND RADAR 67.16 
POSITION ACCURACIES, AS-5101(~.~.  go0) 



FLIGHT TIME (SECONDS) 

FIGURE 4-22. ESTIMATES OF BERMUDA C-BAND RADAR 67.16 
POSITION ACCURACIES, AS-510 (F.A. 1 0 0 ~ )  



FIGURE 4-23. ESTIMATES OF ANTIGUA C-BAND RADAR 91.18 
POSITION ACCURACIES, AS-510 (F.A. 90') 



FLIGHT TIME (SECONDS) 

FIGURE 4-24. ESTIMATES OF ANTIGUA C-BAND RADAR 91.18 
POSITION ACCURACIES, AS-510 (F.A. 1 0 0 ~ )  







SZCTIO!J V 
ENVIKGhMENTAL DATA SLPPORT 

5 . 1  METEOROLOGICAL FORECAST'S 

5 . 1 , l  LAUNCH AREA WEATHER WARKING SERVICES. The AFETk  
S t a f f  M e t e o r o l o i ~ , i s t  (WE) w i l l  p rov i .de  w e a t h e r  w a r n i n g  servi .clc?;  
wl-ieil s u r f a c e  winds  i n  e x c e s s  o f  a  s p ~ c i f i e d  l e v e l  ( 3 6  :knots  
a p p r o x i m a t e l y )  a r e  f o r e c a s t  o r  \,$her- e l e c t r i c a l  s t o r m  a c t i v i j - v  
i s  r o r ( ? c a s t  w i t h i n  5 n a u t i c a l  m i l e s  o f  t h e  l a u n c h  complex ,  
Tw(?nty-four-hour  s u r f a c e  and  u p p e r  wid f o r e c a s t s  w i i l  be  
p rov ide i l  upon r7ec]uest .  The WE w i l l .  p r ~ o v i d e  dif f - u s i o n  forect is t  s 
f o r  the l a u n c h  a r e a  as r e q u e s t e d  by t h e  RSO, 

f ' roin F-5 d a y s  'Y-0, a n  A ~ s i s t d n t  S t d f f  K e t e o r o l o g i s t  L d i l l  LC 
d v a i 1 a I ) l e  t o  p r o v i d s  c o n t i n c o u s  a d v i s o r y  s e r v i c e ,  i n c l s l i n g  
l i q n t n i n g  and  a t m o s p h e r i c  e l e c t r i c ~ l  a z t i v i t i e s .  The CPS-5 
~ > d d a r  w i l l  i )e  u sed  r o  s u r v e y  t f , ~  CKRFS-KSC a r e a  f o r  s t ?vs re  
N C A  t h e r  c o n d i t i o n s ,  

5 - 1 - 2  PRELAlJNCli FORECfiSTS. Weatl;?r f o r e c a s t s  o f  110-tl-1 
s u r f a c e  d n d  u p p e r - a i r  c o n d i t i o n s  w i l l  De p r o v i d e d  by Space--  
f l i g . l l t  Ple teorol  ogy Group (SMG) and  WE, F o r e c a s t s  v a l f  (.i fr3r:i 
1.'-3 d a y s  o r  l o n g e r  p e r i o d s  t h r o u g h  T-O w i l l  b e  p r o v i d e d ,  

5 . 1 - 3  WCAri'i-iEI( B R T E F I h Z .  SMC w i l l  preSenT a  w e a t h c ~ r  
l ~ r ~ i ( : i i r ~ g  a t  t h e  L,CC a?. T-2ii h o u r s  and  a t  T-12 h o u r s .  

b , L , l  SliRFL4C1: EN VIKONMENTA, O B S E R V A T I O N S  

5 . 2 . , 1 . . 1  AFE'TR M e r e o r o l o g i c a l  0 b s e r v a t i . o n s .  AutornatLc -remote -.--- -- ---- 
.rn~:;-~-:::lrolrjgical s e n s o r s  a r e  u s e d  f o r  s ~ r f a c e  measurement :~ .  ETR 
i:~~zrati;?i-; ceig'i:t w e a t h e r  t o w e r  s t a t i o n s  on Cape Kennedy !:six 
Sii--,oat a n d  two 2 0 4 - f o o t )  and  e i g h t  a t  KSC ( s e v e n  5 4 - f o o t  and 
c ? i i e  500-foot), S u r f a c e  measurements  sare t r a n s m i t t e d  t o  h7/;II?4;SCS 
F A ; .  C:ent ra i  Con . t rc ) l  and u s e d  i n  a  Packaz>d-Bel l  250 c o m p ~ ~ t e r  to 
~ ‘ 0 -  ! . ; ,~ i - i -e  o t h e r  pa.;ar:;,eteps, 'Yhe data a r s  d i s t r i b u t e d  v i a  
.A. iei \ :- type a t  3 0  o r  15 -minu te  i n t e r v a l s ,  e x c e p t  d u r i n g  p r ime  

, " s .  

i-cs-l- t i m e  w l i e i i  , l l . s -c~? i i?ur ion  i s  rnade a t  5-minute  i n t e r v a l s .  

5 : l 2 1 1,aur;clr iiom1)lex ' v d i  ncl Measur-Tng a n d  R e c o r d i n g  Svs-cc-:ma 
, . I  1 w.j nci mclasurii-ig s y s t e m  l o c a t e d  a t  LC;-SY c o n s i . s t s  o f  
arlir:i:~on:e+ers rnou~-lt-c?~i or? t h e  u m b i l i c a l  t o w e r  and  on two p o l e s  
'lo~ia?:i?cl i;tJ.3.r- the 1.auncl-1 pad, Wind s p e e d  arid d i r e c t i o n  data 



ar, dLsplayed and recorded in the Laur.zh Control Center and 
a r z  transmitted in real time to t h ~  Meteorological Prediction 
Ce2:er (MPC) in the MSGB and to MSFC via LIEF. 

5-1.1.2.2 NASA 150-Meter Meteorological Tower. The facilit~ 
p~3vices wind speed and direction to the Air Force WINDS at 
i h ~  Cape and to the MPC at the YSOE3. Starting at L-33 hours, 
th? tower is continuously manned for verbal readout to MSFC and 
ci~ers as required. The facility provides a comprehensive data 
collection capability for essential lower-altitude atmospheric 
seddies. 

1 3  3 Ground-3ased Lightring Warr,ing System. The lightning 
hnmir~g n ~ t  consists of 8 remote sites. Each site is equipped 
Wi:? potential gradient and corona current measuring instru- 
n(22iation. The measurements will be displayed in the MPC. Two - 1 ' 9 i c  s sites (one at HRT site 19.1 and one at the MSOB) will 
s, rcdio direction-finding techniques to detect lightning 
-trok~s* Data from the sferics sites will be transmitted to 
ih2 N'C. 

1 2 4  NASA-6 Geophysical Meashring System (Airborne). The 
\ r ~ - ' ~ - f ,  \ aircraft (Twin Beech) is equipped with electric field 

, c3 ,~rirzg devices. The aircraf-c, under control of the KSC 
~;L~~Gcrologist, ga~hers real-time weather arid cloud electrifi- 
c ~ l ? , ( ; r ~  data during launch operations. Data are relayed to the 

) ,-) 
L L 

\,,I 2 - 5  Lightning Detection Systems. The instrumentation on 
l n  csL5ilica1 tower includes: Stroke counter, stroke current 

L J , L  Li ude ( 2 1, and corona current measuring instrumentation. 
d>ra display of the above ins~rumentation is in the LCC. 

1 , 3 KSC Environmental Measurements 

Acoustic Data. The acoustic data acquisition system 
(>I.! to measure the acoustLc environment produced by 
ncll  ve!-iicles. Simultaneotls r,ear-f ield and Ear-field 
n t s  of sound-pressure levels and frequencies are 
f o r  analysis in the wave analysis laboratory in the 

a, Near-Field Measurements - Measurements in the 
::LI~I . i . , e a  are indicated on Figure 4-1. 

b. rar-Fielc iqeasurements - Portable equipment will 
ns d to measure and record data at approximately nine sites 

, ? a t , d  several miles from the launch pad. 

.2 3 1 a s ~  Gauges. SRL blasr gauges will be installed 
rated in the pad area. The data will be reduced only 

C I ~  ail ~?xpl~si~fi, 



5.2.1.3.3 Facilities and Environmental Measurements. Approxi- 
mately 450 measurements located in the LC are monitored and/or 
recorded during prelaunch checkout and launch to evaluate the 
facility performance and to determine the effect of the launch 
vehicle on its environment. 

UPPER AIR METEOROLOGICAL OBSERVATIONS 

5.2.2.1 Meteorological Balloon Data. Jimsphere balloons, 
released periodically throughout the countdown, are tracked 
by radar (see Section 4.1.1.2) through altitudes of approxi- 
mately 60,000 feet. The data are zransmitted to MSFC and MSC 
(see Sections 6.2.3 and 6.2.6). These data are processed 
by an MSC/MSFC team to determine if the wind environment is 
suitable for launch. The results of the evaluation will be 
provided to KSC via LIEF. 

5.2.2.2 Upper Air Soundings. AFETR will provide upper air 
data obtained by the RS system, sonde equipment launched by 
rockets, and by WS equipment. 

5.2.3 WEATHER AIRCRAFT. An ETR aircraft carrying an 
observer will provide launch area reconnaissance from approxi- 
mately T-2 hours through launch. 





SECTION VI 
SPACE VEHICLE DATA EIANDLING 

6.1 AFETR REAL-TIME DATA PROCESSING SYSTEMS 

6.1.1 REAL-TIME COMPUTER SYSTEM CRTCS). Real-time tracking 
data from the C-band radars are processed in the CDC 3608 com- 
puter to generate range safety data and to satisfy real-time 
data requirements. All input tracking data are processed to 
determine the best data source which is then used to compute 
present position and velocity, instantaneous impact point, and 
acquisition data. RTCS output will be as follows: 

a. Primary IP data to CADDAC for Range Safety 
plotting board display. 

b. Present-position data to CADDAC for Range Safety 
and LCC plotting board display. 

c. Reduced data and raw and smoothed radar measured 
parameters to the LTDS (see Section 6.1.2) for routing to the 
CIF, MCC-H, GSFC, and USB. 

d. Acquisition data for use by various instrumenta- 
tion sites. 

The RTCS will also provide alternate IP data ta 
CADDAC for Range Safety display from the second best data 
source. 

Data from radar 19.18 will be reformatted into the 
standard 38-character TTY format by AN/UYK computers at the 
site and transmitted to the RTCS. At the RTCS, this data will 
be patched through to GSFC in real/near-real time. 

IU guidance data from the CIF TLM station, and SC 
guidance data from the KSC USB site will be transmitted ta the 
RTCS via ALDS for Range Safety and/or launch recovery applica- 
tion. The ETR TLM station TEL LV will provide analogue and 
discrete launch vehicle parameters (other than guidance) which 
are then transmitted through the RTCS for Range Safety a p p l i e a -  
tion. 

6,1.2 LAUNCH TRAJECTORY DATA SYSTEMS (LTDS). Tracking 
data will be routed from the RTCS to MCC-H, GSFC, and the @IF 
Data-Core via two Digital Control Units (DCU). Present pasi- 
tion and velocity data will be provided. 

6,2 KSC REAL-TIME DATA PROCESSING SYSTEMS 

6.2.1 CIF DATA-CORE. The Data-Core is basically an 
electronic system that receives various analog and digital 



input d a t a  from a number of asynchronous s o u r c e s  and p r o c e s s e s  
t h e s e  d a t a  i n t o  a  common 26-b i t  d i g i t a l  fo rmat  f o r  d i r e c t  u s e  
by high-speed d i g i t a l  computers ,  d a t a  t r a n s m i s s i o n  equipment ,  
and quick- look d a t a  d i s p l a y  d e v i c e s .  The Data-Core w i l l  
r e c e i v e  d a t a  from t h e  f o l l o w i n g  s o u r c e s :  CIF Ground S t a t i o n ,  
CI? Antenna F i e l d  VHF and S-band TLM r e c e i v e r s ,  Apol lo  simu- 
l a - t o r s ,  LTDS, CCATS ( s e l e c t e d  TLM paramete r s  from Houston) ,  
DDAS, and t h e  MILA USB S t a t i o n  (S-band and VHF). 

The Data-Core p r o v i d e s  d a t a  t o  t h e  f o l l o w i n g  p o i n t s :  
ALDS, LIEF, C e n t r a l  Computer F a c i l i t y ,  CIF O p e r a t i o n a l  Suppor t  
C e n t e r ,  CIF Ground S t a t i o n  ( s e l e c t e d  pa ramete r s  f o r  d i s p l a y ) ,  
MSOB ACE S t a t i o n  ( S p a c e c r a f t  d a t a  f o r  d i s p l a y ) ,  DDAS (LV d a t a  
f o r  d i s p l a y  a f t e r  LOS by DDAS a t  T-01, and MILA USB (unprocessed  
video s i g n a l ) .  

6,2,2 TELEVISION DATA DISPLAY SYSTEM. Launch V e h i c l e  a n d / o r  
F a c i l i t y  d a t a  are d i s p l a y e d  i n  t h e  F i r i n g  Room (LCC) a t  t e n  
monitor p o s i t i o n s .  Out -o f - to le rance  d a t a  as d e t e c t e d  by t h e  
C e n t r a l  Computer a r e  d i s p l a y e d  on one o f  t h e  two a d j a c e n t  CRT's 
a t  t h e  moni to r ing  p o s i t i o n .  An a u d i b l e  alarm f e a t u r e  i s  a l s o  
p't"3vided. 

6,2*3 METEOROLOGICAL REAL-TIME SYSTEM (MRTS). R a w  d a t a  
f ~ o n  the AFETR r a d a r  a s s i g n e d  t o  t r a c k  t h e  Metro,  b a l l o o n  (see 
Section 4 .1 .1 .2 )  w i l l  be  r e c e i v e d  i n  r e a l  t i m e ,  d u r i n g  t h e  
balloon a s c e n t  ( f o r  approx imate ly  one hour  f o r  each r u n ) ,  a t  
t h o  CIF, The d a t a  w i l l  be r e c o r d e d  i n  d i g i t a l  format  and 
d e l i v e r e d  t o  t h e  KSC C e n t r a l  Computer F a c i l i t y  a t  t h e  con- 
c l u s i o n  of t h e  b a l l o o n  t r a c k .  The measured r a d a r  pa ramete r s  
will a l s o  be  t r a n s m i t t e d  t o  MSFC i n  r e a l  t i m e  v i a  t h e  LIEF 
s y s t e m ,  

6 , 2 , S r  KSC CENTRAL COMPUTER FACILITY. The C e n t r a l  Computer 
F a c i l i t y  r e c e i v e s  TLM ( u p  t o  3000 measurements) and t r a c k i n g  
d a t a  from t h e  Data-Core. It  c o n v e r t s  t h e  TLM d a t a  t o  e n g i n e e r -  
i n g  u n i t s  f o r  d i s p l a y  o r  s t o r a g e .  The sys tem r e c o r d s  r a w  TLM 
( u p  t o  5 0 0 0  measurements) and t r a c k i n g  d a t a  f o r  o f f - l i n e  l a u n c h  
a n a l y s i s .  

S,2,4, 
on CRT 
i n  t h e  
L C - 3 9 .  

Data D i s t r i b u t i o n .  The real-time d a t a  a r e  
Eidophor s c r e e n s ,  r e c o r d e r s ,  o r  p r i n t e d  o u t  

F ,  i n  t h e  F i r i n g  Room, and o t h e r  o p e r a t i o n a l  

d i s p l a y e d  
l o c a l l y  
rooms o f  

6,2,4,2 Launch V e h i c l e  Guidance Data. Launch v e h i c l e  
giidanee checkout  d a t a  from t h e  Data-Core are p r o c e s s e d  i n  a 
g-~idance r e d u c t i o n  program (LVDC/LVDA) s e v e r a l  t i m e s  d u r i n g  
r P e  countdown t o  p r o v i d e  l a u n c h  c r i t i c a l  d a t a .  



t ) w ? e 4 0 3  Launch Vehicle Strain GcLuge Data. The data ar? - 
dc,:epre~ by the Data-Core after Mohile Service Structure ( F : ~ S )  
rollback. The GE-635 computer calcul&tes vehicle bending 
rnomenrs during possible adverse fuel Yoading - wind velocity 
conditions for immediate evaluation by LV personnel. 

6, 2,4,1+ Trajectory Data Reduction. The GE-635 accepts r e d ? - -  
time trajectory data from the RTCS via the Data-Core and prc- 
vides data for a dynamic display of vehicle flight and con- 
parison to the nominal trajectory. 

0.2.4.5 Radar-Bailoo~? Determined Wind R~ductior,. T 1e YTrI 5 
in t l ic CITY records radar tracked b~~lloon data, The daAta are 
pr>o~essed in near-real time to determine wind velocity and 
di~,zcrion vs. a1 titude. These dara ar>e transmitted to MSFC 
.7ia the LIEF tape-to-tape transceiver. Reduced data from 
sciscted balloon reledses are also trhnsmitted to MSC via a 
L{dpe-to-tape and a card-to-card transceiver. 

G,2,4.6 A tmosph?ric Transport Program. The GE-635 <;ccep (.s 
ilL3La relating to wind speed and directiol~/temperature v s ,  
altitude and calculates downwind air and ground concentrat~or 
of garticulates or gaseous material. 

C , i , 5  APOL,L,O LAUNCH. DATA SYSTEMS, The Ai,DS receives T1,V 
data frcm the Data-Core and transmits selected TLM paranete~s 
fo XCC-1-1 at the rate of 40.8 kbs and 10 GSFC and rhe RTCS ad- 
i i i z  rate of 2.4 kbs. (See Section 6.2.1) 

1>,2,6 L,AIINCFI INrORI""ATTON EXCHANGE FACILITY .. The L I E F  
ri?two171r contains, in addition to a number of voice circtlfts, 
i lie l ol?.owing data circuits : 

a. A 40.8 kbs data circuit and a 2.4 kbs data 
rcquesl circuit:. NSFC is supplied selected real-time telemetry 
; i r ~ r ! / o r  tracking data. via the 40.8 kbs circuit. Parame-ter 
si:>'i \.:c-!-ion i s  corltrol.lecl by MSFC via the 2.4 kbs data clircuit , 
C Set Section 6,2 1) 

J One OT?i Circuit. A~iy one of the OTV cameras 
( c: <. r:. -. <a Section L : , 2 . 3 , 3 .  3) may be monitored at MSFC. Camepa 
sc!:l.c.clrion is conTroll.ed l j l j  MSFC by ve~bal. ~2equest a 

c. One Countdown Clock Circuit, 

d ,  One Tape-to-Tape Circuit, 

c , One 7 a c : s i m i l . e  Circuit. 

1 ,  rj f\'F'CTFi 1'OSrT'.-EVENT DATA HANDLING 

All Ari:Td data are releusei: to the 1<SC Data Off lce, 



6. -7 KSC POST-TEST DATA KANDLINC 

KSC post-test data handling and disposition are described in 
the Data Disposition Document. 

CsLLal KSC POSTLAUNCH DATA DISPLAY ROOKS. All requested 
\lac3 for evaluation generated during the launch phase of 
N i ; s i f ~ n  510 will be displayed in the data display rooms as 
r o q n  <is the data become available. This service is provided 
r )  ?-,ai<e the data available To all lriterested parties in the 
; h , r t e s t  possible time. Post-test records will consist of 
~ ~ ~ ~ i o j - :  strip chart records, 40211 plots, oscillograph recordings, 
i , t . .  ;pacecraft data will be displayed in rooms 2296 and 2299 
or t11e MSOB' Launch vehicle data will he aisplayed in rooms 
L n f  and 2R9 of L C - 3 9 .  



SECTION VII 
FLIGHT SAFETY INSTRUMENTATION 

7.1 RANGE SAFETY INSTRUMENTATION 

7.1.1 COMMAND/CONTROL SYSTEMS. The Range Safety Command/ 
Control transmitters which may be used to transmit commands to 
the SRS Destruct System (see Section 3.5.1) are listed below: 

Station No. Station Name Transmitter 

CKAFS 
CKAFS 
GBI 
Grand Turk 
Bermuda 
Antigua 

Low Power 
High Power 
High Power 
Hiah Power 
~ i i h  Power 
High Power 

7.1.2 IMPACT PREDICTION. Plots of the instantaneous impact 
point and present position are generated by the RTCS (see 
Section 6.1.1) for use by the RSO. 

7.1.3 SKYSCREENS 

7.1.3.1 TV Skyscreens. Video monitors will display images 
from the Range Safety video skyscreens (see Section 4.2.3) f o r  
use by the RSO. A Flightline and Program system is provided, 

7.1.3.2 Wire Skyscreen. Wire skyscreen 1.7 will be used to 
provide program deviation. 

7.1.4 SELECTED TLM PARAMETERS. Selected TLM parameters 
from the IU and SC guidance systems are used for computation of 
instantaneous impact points. ETR Stations 19 (TEL IV) and 91 
(Antigua) provide Launch Vehicle parameters for range safety 
decision (see Section 6.1.l.d). 



1 
2 

5 
10

 
20

 
50

 
10

0 
20

0 
50

0 
10

00
 

F
L

IG
H

T
 T

IM
E

 (
S

E
C

O
N

D
S

) 

F
ig

u
re

 7
-1

. 
R

an
g

e 
S

af
et

y 
In

st
ru

m
en

ta
ti

o
n

 C
o

ve
ra

g
e 

fo
r 

A
S

-5
10

 



'7 .1 .5  SURVEILLANCE RADARS 

' 7 , 1 , 5 . i  Range S u r v e i l l a n c e  R ~ d a r s .  MOD I1 Radar  1 , 5  ar.3 
I >  n ~ ~ d & r  - 1 , 3 5 ,  l o c a t e d  a t  C e n t r a l  C o n t r o l ,  w i l l  p r o v i d e  sea 

s u x l v e i l l a n c e .  The SPS-35 w i l l  p r o v i d e  a d d i t i b n a l  r a n g e  
s u r ~ v e i l l a n c e .  

' 7 . i  .6 SIJRVETLLANCC AIRCRAFT. One h e l i c o p t e r  w i l l  p e r f o n n  
1 , i u n c h  a r e a  s e a  s u r v e i l l a n c e .  

7,1,7 SURVEILLANCE BOAT. One F o r t  C a n a v e r a i  Coas t  G ~ a r d  
baht w i l l  m o n i t o r  t h e  l a u n c h  d a n g e r  a r e a .  

7 . 1 - 8  RANGE SAFETY IXSTRUMENTATIOl\b S U K I R Y .  " i h e  e s t i r za -~ l s  
_)i i n s - c ru rnen ta t ion  f l igh- r :  t i n e  cove;Yiage which a r e  e x p e c t e d  f o r  
l?(ir,ge S a f e t y  a r e  summarized i n  Figu-2e 7-1.  

'7 . 2 PAD SAFETY INSTRUMENTATION 

' I .  2 . 1  H Y D R O G E N  HAZARDS MONITORING SYSTEM 

? . 2 , 1 , 1  Hydrogen Leak Detection S y s ~ e m s  

1 1  Tixed  Sys tem.  S e n s o r  h e a d s  a r e  l o c a t e d  a t  p r e -  
determined p o i n t s  t o  m o n i t o r  c r i t i c a l  a r e a s  f o r  t h e  p r e s e n c e  
c>f Hz. 

7.2.1.1.2 P o r t a b l e  Sys t ems .  Each d e t e c t o r  c o n s i s t s  o f  a  p r ~ b e  
c ~ o l ~ n e c t ? d  t o  a n  i n s t r u m e n t  box by a  6 - f o o t  c a b l e .  The detec-or . ;  
< i r e  used by l a u n c h  p e r s o n n e l  t o  i n v e s t i g a t e  s u s p i c i o u s  a r e a s .  

I * > * l W 2  H y d ~ o g e n  F i r e  D e t e c t i o n  Systems 

7 . 1  Thermal  Wire (TW) S y s t e x ~ ,  The TW d e t e c t i o n  e l e m e n t  
ii ; c a k l c  which nay  b e  wrapped a r o u n d  a  p o t e n t i a l  l e a k a g e  
,-!-I.;. to m o n i t o r  t h e  t e m p e r h t u r e  f o r  i n d i c a t i o n  o f  He f i r e .  

' f . 2 , 1 a 2 a 2  U I A c r a v i o i e t  (UVS Sys tem,  The UV s e n s o r s  a r e  located 
a-t ~ ~ r e d e e e r ~ i ~ i - n e d  po in - t s  t o  d e t e c t  t h e  UV r a d i a t i o n  o f  hydrogen  
<: 3 z . ~  rr, ..) <* .L .& bl,,LL,, 

' i . 2 . 2  fiYPi3RGOLIZ EiAZARDS MONITORIIi-G SYSTEM. Por-ral>Le vcip_?ori 
dc teL: to r s ,  d e s i g n e d  t o  d e t e c t  and  m o n i t o r  t h e  c o n c e n t r a t i o n  of  
,I:oxic: propel1.an.t v a p o r s  f n  t h e  a t m o s p h e r e ,  d i s p l a y  t h e  f u e l  
!at:~-,zinc-: 50) and  o x i c i i z e r  ( n i t r o g e n  t e t r o x i d e )  vapou' l e v e l s  

( ' ; ~ n  s ~ p , ~ r a t i ?  nlt:-i-er-ls, i ? a r a l  and  v i s u a l  a.larms a r e  g e n e r a t e d  
, LA. ,p!, .. j7 -the d e t e c t e d  l e v e l s  of t h e s e  p r o p e l l a n t s  exceed  p r e v i o u s l y  
s e ]  e c t e d  limits, 



' 
I - %> ABORT-EGRESS ADVISORY SYSTEl'4 

A,> rgress or abort request may be issuzd to the flight crew 
fr>cr ,  the Launch Operation Manager's console. The console is 
e c L u ~ p p c d  with two TV monitors to monitor the abort system 
TV caineras (see Section 4.2.3.3.1) and w i t h  status lights 
~ ; e : _ g r ~ e d  to alert the operator to impeding catastrophic 
c o r ~  ~tions. Observers will advise the console operator of 
k . r ~ L u u a l  indications of hazardous or catastrophic condi~ions, 
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