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SUMMARY 

The Delta-90 launch veh ic le  and the  IMP-H spacecraft were success fu l l y  
launched from Pad B, Complex 17, Cape Kennedy A i r  Force Stat ion,  F l o r i da ,  a t  
2120:00.559 EDT on September 22, 1972. The countdown proceeded smoothly t o  
1 i f t o f f  w i  t h  no major d i  f f i  cu l  t i e s  o r  unscheduled holds. 

The Delta-90/IMP-H were launched on a pad azimuth o f  115 degrees, the  
veh ic le  then r o l l e d  t o  95 degrees from the nor tn  p lac ing  the spacesraf t  i n  
a h i g h l y  e l l i p t i c a l  t r ans fe r  o r b i t .  F i r i n g  the spacecraf t  kickmotor a t  1136 
EDT, September 25, 1972, i n j e c t e d  the spacecraf t  i n t o  i t s  f i n a l  des i r ab le  
near -c i rcu la r  o r b i t  approximately h a l f  way between the p lane t  ear th  and i t s  
moon. 

Vehic le  performance o f  a l l  stages appeared nominal w i t h  a l l  sequenced 
events occurr ing a t  the expected t imes. Data a c q u i s i t i o n  from a l l  range 
s ta t i ons  was very gaod. Damage t o  the launch pad caused by l i f t o f f  was 
nominal . 



SECTION I 
MISSION 

A. MISSION OBJECTIVES 

The I n te rp l ane ta r y  Mon i to r ing  Platform-H (IMP-H) p r o j e c t  ob j ec t i ves  a re  the  
study o f  s o l c r  and g a l a c t i c  cosmic r ad ia t i on ,  s o l a r  plasma and wind, energe t i c  
p a r t i c l e s ,  e lectromagnet ic f i e l d  va r i a t i ons ,  and the i n t e rp l ane ta r y  magnetic 
f i e l d .  The IMP-H spacecraf t  was successful l y  launched a t  2120:OO. 559 EDT, Sep- 
tember 22, 1972, from Complex 17, Pad B, Cape Kennedy A i r  Force S t a t i o n  (CKAFS) 
by a  Del t a  1  aunch vehi c l  e designated Del ta-90. 

B .  LAUNCH VEHICLE AND SPACECRAFT DESCRIPTION 

1. Launch Vehic le.  The Del ta-90 ( f i g u r e  1)  was a three stage model 1604 
c o n f i g u r e d v e h i c l e  f o r  which the McDonnell Doug1 as Ast ronaut ics  Company (MDAC) 
i s  prime con t rac to r .  The f i r s t  stage (SIN 20006) was a DSV-3N extended long- 
tank 1 i q u i  d  propel  1 a n t  booster  powered by an MB3-I1 I Rocketdyne engine system 
ra ted  a t  172,000 pounds o f  t h r u s t  a t  sea l e v e l .  The f i r s t  stage was augmented 
by s i x  strapped-on s o l i d  p r o p e l l a n t  Thiokol  TX354-5 Castor I 1  r o t o r s ,  each motor 
produced approximately 52,150 pounds o f  t h r u s t  f o r  a  per iod o f  39.0 seconds. 

The second stage (SIN 20003) was powered by an Aero je t  General AJ-10- 
i18F l i q u i d  p r o p e l l a n t  engine ra ted  a t  9,606 pounds o f  t h r u s t  i n  a  vacuum. Due 
t o  miss ion requirements the  second stage was no t  equipped w i t h  a  r e s t a r t  capa- 
b i l i t y .  

The t h i r d  stage (SIN 40018) was powered by a  Thiokol  TE-364-18 s o l i d  
p rope l l an t  engine r a t e d  a t  14,600 pounds o f  t h r u s t  w i t h  a  burn t ime o f  43.6 
seconds. 

2. Spacecraf t .  The IMP-H spacecraf t  ( f i g u r e  2) manufactured by the 
Goddard Space F l  i gh t  Center (GSFC) bas s t r u c t u r e  improvements and mod: f i  ca t ions  
which a re  based on advances i n  the s ta te -o f - t he -a r t  and new spacecraf t  requ i re -  
ments. Geometr ica l ly  , the  s t r u c t u r e  i s  a  16-sided drum measuring 53.402 inches 
across f l a t s  and 62.125 inches i n  o v e r a l l  he igh t .  Three so la r  a r ray  r i n g s  a re  
used t o  supply power t o  t he  experiments and e l ec t r on i cs  whw i n  o r b i t .  Two o f  
the  r i ngs  a re  mounted above and one below the experiment sect ion.  Appended t o  
the e x t e r i o r  of the s t r u c t u r e  a re  two experiment booms approximately 11 f e e t  
long and two A t t i t u d e  Control  System (ACS) booms four  f e e t  long. These booms 
were fo lded  alongside the spacecraf t  and wi 11 be deployed a t  a  prese lected t ime 
and sequence i n  o r b i t .  The IMP-H spacecraf t  l i f e  expectancy i s  i n  excess of 
two years.  



- 
Figure 1. DI:~ ta-90 Launch Vehicle 





SECTION I 1  
FLIGHT PERFOfVlANCE 

A .  SPACECRAFT 

A l l  IMP-H spacecraf t  subsystems were normal dur ing  countdown and launch. 
Shor t l y  a f t e r  1  i f t o f f  the spacecraf t  was i nse r t ed  i n t o  a  des i rab le  e l  l i p t i c a l  
t r ans fe r  o r b i t  as i l l u s t r a t e d  i n  f i g u r e  3. On September 24, 1972 the space- 
c r a f t  a t t i t u d e  was s h i f t e d  i n  p repara t ion  o f  the k ickmotor f i r i n g .  A t  a  p o i n t  
i n  apogee a t  1136 EDT, September 25, 1972 the kickmotor was f i r e d  p l ac i ng  the 
spacecraf t  i n  i t s  f i r ~ a l  near-c i  r c u l a r  o r b i t .  Fo l lowing kickmotor burn the 
spacecraf t  sp i n  r a t e  was reduced t o  20 rpm by the a t t i t u d e  c o n t r o l  system, the  
booms were then released and the  sp in  r a t e  was f u r t h e r  reduced t o  12 rpm. 
A f t e r  achieving the des i rab le  f i n a l  o r b i t a l  parameters 1 i s t e d  i n  t a b l e  1, the  
spacecraf t  was ro ta ted  perpendicu lar  t o  the ec l  i p t i c  plane and experiment t u rn -  
on was i n i t i a t e d  on t h e  morning o f  September 26,' 1972; t h i s  f unc t i on  i s  sched- 
u led t o  cont inue f o r  14 consecut ive days. 

Tab1 e  1. IMP-H O r i  S i  t a l  Parameters 

Apogee (Km) 

Perigee (Km) 

I n c l i n a t i o n  (degrees) 

Per iod 

Eccent r i  c i  t y  

Transfer  O r b i t  

237,796 

247 

28.6 

7365 (min) 

0.9471 

F ina l  C i r c u l a r  O r b i t  

235,558 

207,836 

17.72 

12.25 (days) 

0.08 

B. RANGE SAFETY AND TRAJECTORY 

The Del ta-90 veh ic le  was 1 aunched from Complex 17, Pad B, on an azimuth o f  
115 degrees and r o l l e d  t o  a  f l i g h t  azimuth o f  95 degrees t r ue .  A l l  f l i g h t  p l o t s  
were smooth and nominal f o r  the e n t i r e  f l i g h t ;  veh i c l e  t r a j e c t o r y  was essen t i -  
a l  l y  nominal according t o  the 1 a t e s t  expected performance values. 

No Range Safety act ions were requ i red  nor was any taken. A Range Safety 
Impact P red i c t i on  ( I P )  program was used by the Real t ime Computer Faci  1 i ty t o  
conver t  D I G S  te lemetry t o  IP.  This program appeared t o  prov ide exce l l en t  data. 
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C.  VEHICLE 

1. Propulsion. 

a. Stage I. The performance of t h t  f i r s t  stage propuls ion system 
appeared t o  be s a t i s f a c t o r y .  MECO occurred a t  Tt267.8 seconds as a r e s u l t  o f  
f ue l  dep le t ion  w i t h  approximately 790 pounds o f  l o x  remaining; VECO was com- 
rnanded a t  Tt274.4 seconds. The main engine sea l e v e l  t h r u s t  a t  T+30 seconds 
was 172,000 pounds. 

A redesigned hydraul i c  system which incorporated the S a t ~ r n -  IVB 
accumulator/reservoir  and a pressure compensated pump was f l i g h t  tes ted  f o r  the 
f i r s t  t ime on t h i s  veh ic le .  Pre l iminary  data analys is  ind ica tes  s a t i s f a c t o r y  
operat ion w i t h  no anomalies. Steady s t a t e  pressure was 3,060 ps ia  and system 
f l u i d  remained e s s e n t i a l l y  s t ab le  a t  100 degrees F throughout the f l i g h t .  Ac- 
cumulator bleed-down t ime a f t e r  MECO was 87.2 seconds 

b .  Stage 11. A p re l im inary  analys is  o f  ava i l ab le  second stage data 
ind ica tes  normal system operat ion dur ing powered and coast f l i g h t .  Thrust  30 
seconds a f t e r  i g n i t i o n  was 9,375 pound, as compared t o  a p red ic ted  9,474 pounds. 
"urn t ime as measured from s t a r t  t o  SECO d i sc re te  was 331.8 seconds. Hydrauj ic  
pressure was constant a t  1,020 ps ig  throughout powered f l i g h t .  Helium and n i t r o -  
gen regu la t i on  was s a t i s f a c t o r y .  

c. Stage 111. Based on the  obtained o r b i t a l  parameters. stage 
performance was nominal . Act ion t ime was 44.2 seconds w i  t h  a sepa. sp in  
r a t e  o f  51.6 rpm. 

2. Guidance and Controls . 
a. State I. The stage I l i f t o f f  t r ans ien t s  were small and q u i c k l y  

damped. A l l  s i x  s o l i d  motors i g n i t e d  a t  l i f t o f f  and t h e i r  t h r u s t  misalignment 
caused a 190 foot-pound CW moment t o  the vehic le .  Maximum engine excursion 
dur ing the reg ion o f  maximum aerodynamic pressure was 0.98 degree p i t c h  down 
and 0.59 degree yaw l e f t .  Main engine t h r u s t  misalignment a t  MECO was 0.19 
degree p i t c h  down and n e g l i g i b l e  i n  yaw. 

The programed sequences occurred as scheduled. Guidance s teer -  
i n g  comnenced 120 seconds a f t e r  l i f t o f f  w i t h  i n i t i a l  comnands o f  0.36 degree1 
second down and 0.22 degreelsecond l e f t .  

A t  l i f t o f f ,  the con t ro l  b a t t e r y  vo l tage dropped from 29.4 vdc t o  
26.0 vdc due t o  the  so l  i d  motor ordnance loading and recovered to 28.8 vdc i n  
approximately 11.5 seconds. 

Three POGO per iods were noted dur ing f i r s t  stage burn; the f i r s t  
two min i  POGO per iods occurred a t  T+188.2 and Tt194.2 seconds w i t h  peak-to-peak 
amp1 i tudes o f  0.4 g, the t h i r d  POGO phenomena occurred j u s t  p r i o r  to MECO and 
ex i s ted  f o r  1.4 seconds w i t h  a peak-to-peak a m p l i t ~ d e  o f  0.6 g as recorded by 
the second stage t h r u s t  ax i  s accelerometer. 



b, Sta e 11, The f i rst /second stage s e p a r a t i , ~ ~  was i n i t i a t e d  by 
the DIGS d iscrete ! signal  and caused less than 0.1 degree perturbation; i n  
the p i tch ,  yaw, and ml l  a t t i t u d e  gyros. Second stage engine s t a r t  was i n i t i -  
ated by the DIGS d iscre te  3 signal a t  T.tZ80.3 seconds, Secoiid stage t h r u s t  
misalignment a t  engine s t a r t  was less than 0.1 degree p i t c h  down and approxi- 
mately 0.2 degree yaw r i g h t .  A t  SECO, englne t h r u s t  misalignment was 0.3 degree 
up and 0.4 degree r i g h t .  

Actual fa1 r i n g  jet t iscl , ,  imparted a CCW moment t o  the veh ic le  
which the r o l l  contro l  system properly damped. 

A l l  voltages appeared normal during the period of time data were 
avai 1 able. 
/ -- -\ 

/ F i r s t  stage mini  POGO e f f e c t  a t  T-to. 1:23:09 minutes was exh ib i ted  
on a l l  three r a t e  gyros. The yaw g y m  went band edge t o  band edge (5.6 degrees/ 
second) f o r  approximately f i v e  seconds and p i t c h  r a t e  approached i t s  upper and 

- h e r  band-width l e v e l  f o r  approximately two seconds. The guidance system 
fi 1 ters  adequately damped t h i s  disturbance from the f i  r s  t stage c o r ~ t r o l  bystan. 

The coast contro l  system adequately contaiqed the gyros w i t h i n  
t h e i r  spec i f ied  l i m i t s  u n t i l  seven seconds a f te r  acqu is i t ion  o f  the f i r s t  pass 
over Hangar AE a t  T+5827 seconds. A t  t h i s  time the N counter o f  the guidance 
computer ove r f lwed ,  causing the computer time t o  become a la rge  negative 
value; subsequent l o g i c  operations put  the contro l  system i n t o  the cont ro l  DACS 
ra ther  than i n  the coast contro l  system. The guidance system entered the guid- 
ance mode again bu t  w i t h  unspecif ied information beyond the normal guidance 
tables. This unspecif ied information resul ted i n  la rge  guidance commands t o  
which the vehic le d ia  no t  respond. Because o f  t h i s  s i t u a t i o n  the veh ic le  ex- 
h i  b i  ted tumbl i ng ra tes  i n  a1 1 three axes. 

c. Stage 111. A telemetry system i n s t a l l e d  on the t h i r d  stage motor 
t o  ob ta in  performance data during burn consisted o f :  24 temperature sensors, 
two vol tage moni to rs  , s i  x accel erometers , a chamber presscre transducer, a 
calorimeter, a radiometer, and an acoustic microphone. 

Data co l lec ted  by ARIA  a i r c r a f t  stat ioned between Antigua and 
Ascension Islands indicated nominal t h i r d  stage performance. Spin-up, payload 
separation, and yo weight deployment occurred on time. The p i t c h  and yaw accel- 
erometers ind icated 51 rpm a t  spin-up and 53 rpm a t  the  end o f  t h i r d  stage burn. 
The th rus t  accelerometer ind icated 4 .4  g a t  third stage i g q i t i o n  which increased 
to  13.0 g a t  burnout. This i s  qu i te  favorable w i t h  expected values as ou t l ined 
i n  the IMP-H G.?t;.iled Test Objectives. 'he chamber pressure transducer d i s -  
closed an ac t ion  time o f  44.5 seconds f o r  the t h i r d  stage motor. 

D. SEQUENCE X FLIGHT EVENTS 

The schedbled and actual  times o f  occurrence o f  major f l i g h t  events are 
presented i n  tah le  2. 



Table 2. Sequence o f  F l i g h t  Events 

Event 

L i f t o f f  

Sol i d  motor burnout 

MECO 

Stage 1/11 separation 

Stage I 1  i g n i t i o n  

Fa i r ing  j e t t i s o n  

SECO 

Stage 1 1 1 1 1 1  separation 

Stage 1 1 1  i g n i t i o n  

Stage I 1 1  burncut 

Spacecraft separation 

Spacecraft ':i ckmotor i g n i t i o n  

Scheduled 
(+ seconds) 

2120:OO.O EDT 

T+34.5 

T+265.2 

T+273.2 

T+277.2 

T+295.0 

T+602.2 

T + W .  2 

T ~ 3 4 0 . 2  

T+983.8 

T+lO85 .? 

Actual 
(+ seconds) 

2120:OO. 5 EDT 

T+34.5 

T+263.3 

T+276.0 

J+280.0 

T+297.5 

T + 6 l l .  8 

T+931. E 

T+945.3 

T+987.5 

T+ 1089.5 

1136.0 EDT 

The surface weather dur ing F-0 Day was excel lent ;  s p e c i f i c  weather conci- 
t ions a t  time o f  launch are 1 i s t e d  i n  t ab le  3. 

Table 3. Launch Time Weather Conditions 

I  tern 

Temperature 

V i s i b i l i t y  

Surface winds 

Condi ti on 

73.4 degrees F. 

10 miles 

4 knots f rom 340 degrees 

Re1 a t i  ve humi d i  t y  76 percent . 



Table 3. Launch Time Weather Conditions (Cont!d) 

I I tern I Condi t i o n  

Sea l e v e l  pressure 

Dew point  

Clouds 

1019.3 m i  11 i bars 

66,O degrees F.  

0.1 cumulus a t  3,000 f e e t ,  
0.2 c i r rus  a t  28,000 f e e t  

F. PAD DAMAGE 

Phd damage from l i f t o f f  was minimal. 



SECTION III 
DATA ACQUISITION 

A. DATA AND INSTRUMENTATION 

Telemetry, o p t i c a l ,  and radar data were suppl ied by a composite o f  ETR, 
GSFC, and KSC s ta t i ons .  The support  requirements and r e s u l t s  o f  var iot is 
s t a t i ons  a re  descr ibed i n  the f o l  lowing paragraphs ; the geographical 1 o c a t i  on 
o f  the var ious s ta t i ons  a re  presented i n  f i gu re  4. 

1. Vehic le  Telemetry. 

a. Uprange Telemetry . During prelaunch operat ions,  checkout 
data were received, recorded, and d isp layed i n  r e a l  t ime a t  both the Complex 17 
s t a t i on ,  operated by MDAC, and the B u i l d i n g  AE s t a t i o n ,  operated by KSCIULO. 
The Bui 1 d ing AE s t a t i o n  d isp layed a1 1 channels t e l  emetered , and systems engi - 
neers observed the data a t  both s i t e s  t o  determine the f l i g h t  readiness o f  the  
veh ic le .  Both s t a t i o n s  d isp layed the rea l t ime  data pos t - t es t  f o r  f l i g h t  eva l -  
ua t ian  p r i o r  t o  the  p o s t - f l i g h t  c r i t i q u e .  Other than PCM dropouL; i n  t he  b lock-  
house dur ing termina l  count, no known pro5lerns ex is ted.  

Data were rece ived a t  both s i t e s  through t h e i r  respec t i ve  l o c a l  
antennas u n t i l  near l i f t o f f ,  w i t h  switches t o  o the r  s t a t i ons  made as r equ i r ed  
t o  optomize the coverage. STS and CIF provided e a r l y  launch phase data t o  
Bu i l d i ng  AE. B u i l d i n g  AE sen t  the CIF data t o  Complex 17. Complex 17, there-  
fore ,  had the bes t  data avai l a b l e .  One hundred percent  coverage was obta ined 
through the swi tch t o  Antigua data a t  about T+450 seconds. 

The CIF  data were excel l e n t  t o  t he  hor izon.  Relay o f  these 
data t o  B u i l d i n g  AE was a lso  excel l e n t ,  bu t  r e l a y  t o  Complex 17 was ns isy ,  
causing some data dropouts, even on the  ground. 

b.  Downrange Telemetry. Antigua (ETR s t a t i o n  9.1) was the  prime 
downrange s t a t i o n  f o r  ea r l y  launch. A cornposi t e  o f  stage I 1  and 111 data (see 
t ab le  4) was rernoted t o  the Cape v i a  two subcable c i r c u i t s .  The PCM was on the  
h igher  frequency subcable c i r c u i t  remodulated on an IBM modem. These data were 
demodulated a t  Tel 4 and sent  t o  B u i l d i n g  AE and Complex 17 f o r  processing and 
d isp lay .  The o ther  channels were placed d i r e c t l y  on the lower frequency c i r -  
c u i t .  These data were a l s o  sent  t o  B u i l d i n g  AE and Complex 17 f o r  r e a l t i m e  f l i g h t  
ana lys is  and t o  Tel 4 f o r  the  range sa fe ty  d isp lay .  This was the  on l y  s t a t i o n  
viewing SECO. Antigua rece ived e x c e l l e n t  q u a l i  t.y data throughout t he  pass b u t  
r e l ay  o f  the  PDM data t o  Bu i l d i ng  AE and Complex 17 was very poor. The PCPI 
r e l a y  was exce l l en t ,  w i t h  no appreciable loss  o f  data we1 1 pas t  SECO. 

An ARIA a i r c r a f t  supported i n  the i n t e r v a l  between Antigua LOS 
and Ascension AOS. I t  rece ived and recorded on ly ,  b u t  dumped the data t o  
Antigua f o r  r e l a y  up the subcable t o  Bu i l d i ng  AE on the  way back t o  the  stag- 
i n g  base. The a i r c r a f t  was the on ly  source o f  stage I 1 1  spinup, i g n i t i o n ,  and 
burnout informa;ion; therefore,  t h i s  in fo rmat ion  was no t  ava i l ab l e  i n  r e a l  time. 





Tab1 e 4 .  Ant i  gun Retransmission 

Re transmi t VCO 

IBM Modem 

C 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 

Vehic le  VCO 

High Freq Cable 

Low Frea Cable 

Data 

PCM 

'?DM 
P i t c h  Accelerometer 
Yaw Accelerometer 
Low i e v e l  Thrust  Accelerometer 
Chamber Pressure 
High Level Thrust  Accel erometer 
Chamber Pressure 
Ro l l  Je ts  
P i t c h  Je ts  
Yaw Jets 
Yaw Co!ltroi Sigiiti; 
P i t c h  Control  Signal  

The ARIA recorded exce l l en t  stage I 1 1  data and a l l  events were 
e a s i l y  d i sce rn i b l e .  The stage I 1  data were q u i t e  poor u n t i l  a f t e r  stage 111 
separat ion,  a t  which t ime it, too, became o f  good q u a l i t y .  The data dump was good 
on stage 111, b u t  t ime l i m i t a t i o n s  made the stage I 1  dump marginal ,  and no PDM 
o r  PCM data were obtained a t  Bui l d i n g  AE. 

Ascension I s l and  viewed a p o r t i o n  o f  the coast phase, and both 
the MSFN s i t e  (ACN) and the ETR s i t e  ( s t a t i o n  12 o r  ASC) remoted in fo rmat ion  on 
veh i c l t  coast performance t o  B u i l d i n g  AE and Complex 17 f o r  ana lys is .  (See 
tab les , and 6. ) The r e s t  o f  STDN, as appl icab le ,  rece ived and recorded u n t i l  
b a t  ,.y dep le t i on  (Hawaii,  second pass, was the l a s t  s t a t i o n  record ing) .  

On the f i r s t  o r b i t a l  pass, the data from CIF were re layed t o  
B u i l d i n g  AE and displayed. i t  showed an apparent ly ma1 f unc t i on i ng  veh ic le .  
Fur ther  ana lys is  i nd i ca ted  t h a t  i t  was a sof tware problem i n  the a i rborne  com- 
pu te r .  A l l  necessary data were a v a i l a b l e  f o r  t h i s  ana lys is .  

2 Spacecraf t  Telemetry. 

a .  Uprange. The spacecraf t  136 MHz s igna l  (PCM/PM) was rece ived i n  
Aangar S and recorded a t  GSFC us ing data modem techniques, us ing the Hangar S 
antenna system ( f i x e d )  up u n t i l  l a t e  termina l  count. A t  t h a t  t ime, the data 



Table 5. Ascension Is land  Realtime Datz, 
Manned Space F l i g h t  Network 

I- 
-- - 

Vehicle VCO 
I 

L ine  No. 1 

P i t c h  Accelerometer 
Yaw Sets 
P i t c h  J e t  
Control Ba t te ry  Voltage 
N2 Regulated Pressure 
Low Level Thrvst  Accelerator  
Ro l l  Jets 
Timing 

L ine  No. 2 
I 

Not ava i l ab le  due t o  c i r c u i t  l i m i t a t i o n s  

VCO 

Table 6. Ascensiori I s l and  Realtime Data, 
Eastern Test Range 

Vehicle VCO Data 

L ine  NO. 1 

P i t c h  A t t i t u d e  Er ro r  
P i t c h  Jets  
Ro l l  A t t i t u d e  E r ro r  
Ro l l  Jets  
Ni t rogen Regulator Pressure 
N i  t rosen B o t t l e  Pressure 
G.  c . - ~ o g i c  Voltage 
Time 

L ine No. 2 

Yaw A t t i t u d e  Error 
Yaw Je ts  
Control  Ba t te ry  Yo1 tage 
Inst rumentat ion Ba t te ry  Vol tage 
Engi ne Ba t te ry  Vol tage 
Oxid izer  Tank Pressure 
I.M.U. Logic Voltage 
T i  me 



source was switched t o  ST$ video and remained w i t h  STS video u n t i l  LOS. One 
hundred percent coverage was obtained. B u i l d i n g  AE backed up ST$ w i t h  a redun- 
dant h igh ga in  antenna system which was no t  used. The MILA USE s i , te  a l so  
received, recorded, and remoted spacecraft data t o  GSFC. The data were good. 

b. Downrange. Antigua received and recorded the spacecraf t  s i gna i .  
Realt ime remoting was no t  poss ib le  due t o  the b i t  r a t e  and cable l i m i t a t i o n s .  
The data were repor ted  t o  be good. 

A1 1 data beyond t h i s  p o i n t  used STDN s i  tes d i  r e c t l y  t o  GSFC, w i  t h  
processed data r e l a y  t o  Hangar S as ava i l ab l e .  

c. DTS Operations. The DTS systems i n  Hangar S, u t i l i z i n g  a 203 
data modem, remoted a1 1 data as seen i n  the  IMP s t a t i o n  t o  GSFC. This inc luded  
a l l  minus count operat ions through STS LOS. I n  add i t i on ,  command s igna ls  from 
GSFC were sent t o  the spacecraf t ,  v i a  another modem, f o r  comnand checkout. A f t e r  
l i f t o c f ,  the bes t  processed data a t  GSFC (ASC, Johannesburg, Carnarvon, e t c . )  were 
remoted t o  Hangar S f o r  two days f o r  in fo rmat ion  o f  the checkout team. A l l  decom- 
mutat ion was done a t  GSFC. Cer ta in  d i sp l ay  in fo rmat ion  was a l so  remoted t o  Hangar 
S f o r  checkout use using add i t i ona l  modems. 

3. Trackiny.  Tracking by ETR radars was per plan. Pre l im inary  o r b i t s  
were generated using the  Antigua radars a f t e r  the s e c o ~ d  stage burn w i t h  2 nom- 
i n a l  t h i r d  stage burn assumed. F ina l  o r b i  t s  d i i  fered on ly  s l i g h t l y .  

STS Doppler t racked the  spacecraf t  s igna l  through approximately Tt520 
seconds. Antigua a l so  supported and v e r i f i e d  SECO. The STS and Antigua data 
were remoted t o  the MDC and GSFC fo r  d i sp l ay  i n  r e a l  t ime, and were exce l len t .  

4.  Miscellaneous Other Support. 

a. STS sent the  countdown t o  GSFC on the D i g i t a l  Doppler System. 

b .  Bui  l d i n g  Ah remoted mark events t o  GSFC us ing 8 VCO's (See 
t a b l e  7 . )  

c .  The MIL4 USB s i t e  t racked the  veh i c l e  and spacecraf t  and supp l ied  
data tapes. 

d. A b lcck  diagram o f  the ove ra l l  data f low i s  presented i n  f i g u r e  5. 

B. RADAR AND OPTICS 

1. Radar. Mainland radars 0.13, 1.16, 0.18, and 19.18 supported the  
launch w i t h  coverage from T+10 t o  T+555 seconds. Downrange radars 3.13, 7.18, 
91.18, 12.16, 67.18, and 67.16 supported the launch w i t h  coverage from Tt11 t o  
Tt807, and from T+1290 t o  Tt1638 seconds. 





Table 7. Bu i l d i ng  AE t o  GSFC Real t ime Remote 

Vehi c l  e 
L ine [ VtO/Segnent 

Remo t i ng 
VCO Funct ion 

Ro l l  A t t i t u d e  E r r o r  

P i  t ch  A t t i t u d e  E r ro r  

Yaw A t t i t u d e  E r ro r  

X-axis Acce le ra t ion  

Ro l l  Rate 

P i t c h  Rate 

Yaw Rate 

2. Opt i  cs . There were twenty-three f i x e d  engineer ing sequenti a1 cameras, 
seven t r ack i ng  engi neer i  ng sequenti a1 cameras, twenty-three documentary cameras, 
and the Melbourne Beach long-range t r ack i ng  canera assigned t o  t he  mission. A l l  
cameras performed s a t i s f a c t o r i l y  except f o r  one f i xed  engineer ing sequent ia l  
came:a, the cause o f  f a i l u r e  was n o t  r e a d i l y  a v a i l a b l e  and i s  c u r r e n t l y  under 
i nves t i ga t i on .  

The qua1 i t y  o f  the op t i c s  coverages ranged from good t o  very good. 



SECTION I Y  
PRELAUNCH OPERATIONS 

A. VEHICLE MILESTONES 

The s i g n i f i c a n t  veh ic le  prelaunch m i  1 estones are presented i n  t a b l e  8. 

Table 8. Signi  f i  can t  Vehic le  Prelaunch M i  1 estones 

Event 
-- 

Th i rd  Stage a r r i v e d  ETR 

F i r s t  stage a r r i v e d  ETR 

Second stage a r r i v e d  ETR 

F i r s t  stage erected Pad 178 

Second stage erected Pad 178 

S o l i d  motors erected 

Th i rd  stage erected Pad 17B 

Simulated F1 i g h t  Test 

RFI  Test 

F-3 Day 

F-2 Day 

F-: Day 

F-0 Day countdown and launch 

Date 

B. MAJOR TESTS SUMMARY 

1. Simulated F l i  h t  Test. This t e s t  was s a t i s f a c t o r i l y  conducted on 
September 1- * o ~ i  ng probl  m s  were encountered : 

a. A Range Safety MECO/VECO occurred dur ing performance o f  t h i s  t e s t .  
The range sa fe ty  rece ivers  f o r  the f i r s t  and second stages were on a t  t h i s  t ime 
and no arm func t i on  occurred on second stage rece ivers .  (See comnents under 
i tern b, f o r  eva lua t ion  and subsequent t roubleshoot ing a c t i v i t i e s .  ) 



b. The f i r s t  stage Command Destruct Receiyer (CDR) AGC monitor 
c i r c u i t  d i d  not  de f l ec t  the s ignal  strength meter i n  the RF rnoni,tor panel i n  
the blockhouse and no saturate l t g h t  was seen, A l l  three receiver  a m  and 
destruct  funct ions occurred proper ly  except f o r  the above noted anomaly. 

P r  
a replacement CDR 
i t o r  panel f a i l e d  
mately 2.5 vdc a t  
replaced CDR, PIN 
w i  th the o r i g i n a l  

o r  t o  the simt'ated f l i g h t  t e s t  and during qua l i f i ca t i on  o f  
per DCL t o  LPD 041-070-91, the saturate lamp on the P,F mon- 
t o  l i g h t .  The signal strength voltmeter ind icated approxi- 
t ha t  time. As stated, t h i s  operat ion occurred w i th  a newly 
1BO 7052-lC, S/N 548. and fol lowed the symptoms observed 
y i n s t a l l e d  f i r s t  stage CDR, P I N  180 7052-lC, S/N 571. 

Because the qua1 i f i c a t i o n  t e s t  was delaying the s t a r t  o f  the 
simulated f l i g h t  tes t ,  i t  was decided t o  proceed w i t h  the remainder of the 
D C I  and attempt t o  adjust  the ampl i f ier  on the saturate lamp during the Simu- 
la ted  F l i g h t  Test using the Range command t ransmi t te r .  An attempt t o  ad jus t  
the input  L ?  the saturate c i r c u i t  amp l i f i e r  was made during the Simulated 
F l i y h t  Test, bu t  the lamp f a i l e d  t o  i l luminate .  Further troubleshoot ing was 
delayed u n t i  1 a f t e r  t e s t  conclusion. 

After the panel was secured i n  the console, the saturate c i r c u i t  ' 

t e s t  switch was depressed t o  v e r i f y  t h a t  the amp l i f i e r  and saturate lamp were 
operative. When the switch was depressed the lamps on the panel dimmed and 
the voltmeter ind icated approximately h a l f  scale (normal ly f u l l  scale). 

Apparently co inc ident  w i t h  t h i s  act ion, a MECO signal was re-  
ported a t  the f i r s t  stage cont ro l  console and confirmed t o  be a CDR arm c u t o f f  
by the f i r s t  stage telemetry monitor. The c u t o f f  c i r c u i t s  were reset .  The 
t e s t  switch was again depressed t o  see if MECO signal would repeat, bu t  t h i s  
d i d  no t  occur. To v e r i f y  operat ion o f  the CDR, arm and des t ruc t  s ignals were 
then sent and were received normally. 

On September 13, extensi ve troubleshoot ing and t e s t i n g  w i t h  
meters connected t o  the output o f  the CDR proved t h a t  the CDR AGC was normal, 
approximately 4.5 vdc. A study o f  the schematics revealed a possible f a i l u r e  
mode such tha t  i f  the m p l i f i e r  adjust  potentiometer was stuck a t  the high 
voltage end, then voltage could be appl i e d  from the t e s t  swi t ch  through a zener 
diode (4.3V) t o  the ground bus i n  the panel, through a suppression diode on the 
arm moni t o r  re1 ay , and thence t o  the vehic le arm re1 ay . 

Troubleshooting revealed t h a t  the potentiometer was stuck and 
the zener diode was open. The zener diode was replaced and a t e s t  was run t o  
repeat the anomaly. The cu to f f  s ignals were again received when the saturate 
c i r c u i t  t e s t  switch was depressed. The c u t o f f  c i r c u i t s  were reset  and the t e s t  
switch again depressed w i t h  normal resu l ts ,  The zener diode was measured and 
found t o  be open. This t e s t  repeated the anomaly j u s t  1 i ke Simulated F l i g h t  
except t h a t  a Babcock Signal Generator was used instead o f  the cannand trans- 
m i  t t e r .  



The cause o f  the sa tu ra te  lamp n o t  i l l u m i n a t i n g  was found t o  be 
a r a i s i n g  o f  the veh ic le  ground bus i n  the RF monitor.  The AGE r e t u r n  1 i n e  i s  
connected t o  the veh ic le  ground bus i n  the a f t  umbi 1 i c a l  J-box. This bus i s  
connected t o  the  f i r s t  stage con t ro l  console by a s i n g l e  wi re .  Loads i n  the 
f i r s t  stage console cause enough cu r ren t  t o  f low i n  the ground w i re  t o  r a i s e  
i t  approximately 2 vo l t s .  

The fo l lowing mod i f i ca t ions  were made p r i o r  t o  IMP-H launch; 
the Zener diode was removed, the potent iometer was replaced, the sa tu ra te  t e s t  
swi tch was disconnected, and the AGC r e t u r n  l i n e  was routed t o  the RF moni tor .  

c. The f i r s t  T-0 engine 
approximately T plus 2.7 seconds. 
AGE ve rn ie r  engine chamber pressure 
down mode under these circumstances 
VEPC s imu la t ion  i n  the engine s t a r t  

s t a r t  sequence was fol lowed by a MECO a t  
This was caused by f a i l u r e  t o  depress the 

swi tch and i s  the normal abor t  engine shut-  
. LPD D41-071-91 was updated t o  inc lude  the 
sequence. 

d. F i r s t  stage inst rumentat ion channel C8 f o r  the t u rb i ne  i n l e t  
temperature read low and var ied w i t h  s l i g h t  w igg l ing  o f  the P4119 reference 
j unc t i on  heater connector i n  the booster b o a t t a i l .  I n  add i t ion ,  channel C20 
f o r  the hydrau l i c  accumulator body temperature and channel C21 for  the VE actu- 
a t o r  temperature read below zero v o l t s .  These channels a l so  u t i l i z e  the  r e f -  
erence j u n c t i o n  heater. 

The reference j unc t i on  heater, P I N  7608580-503, was removed and 
rep1 aced and the p ins o f  connector P4 l l 9  were cleaned. Ref: F09210 dated 
September 15, 1972. 

e. The F a i r i n g  Off d i sc re te  D4 was no t  received dur ing the  t e s t .  
This d i sc re te  should have occurred a t  T+295 seconds. The cause was due t o  
guidance i n i  t i a te  a t  T+290 seconds jumpi ng t o  approximately T+298 seconds. 
This jump i s  computed by the GC and i s  the expected t ime adjustment. The D4 
d isc re te ,  which i s  from T+295 t o  T+297 seconds, was executed bu t  occurred f o r  
less than 20 m i  11 iseconds and d i d  no t  a l low the veh ic le  c i r c u i t  t o  respond. 

The guidance i n i t i a t e  t ime was recen t l y  changed by issue o f  
1891595-1, r e v i s i c n  B (IMP-H Mission Constants Tape). This i s  the f i r s t  r un  
o f  the  B change tape w i t h  the f l i g h t  program. Although the B change tape had 
been used p r i o r  t o  t h i s  t e s t  i n  IMP-H, the previous use was w i t h  the checkout 
program which dots no t  ad jus t  time. 

On September 13, the veh ic le  f a i r i n g  separat ion c i r c u i t s  were 
loaded by the AGE c i r c u i t  breakers wh i l e  f a i r i n g  d i s c r e t e  D4 was i n i t i a t e d .  
This accomplished the c i r c u i t  load t e s t  missed i n  the Siniulated F l i g h t  Test. 

The remaining p lus t ime t e s t i n g  inc luded a hand s e t  change f o r  
guidance i n i  t i a te  instead o f  T+290 seconds. 



f. The t h i r d  stage timers zero i nd i ca te  contacts were momentarily 
subjected t o  a current  passage due to  the c los ing o f  c i r c u i t  breaker CB97 i n  
the ordrance t e s t  se t  panel located i n  the seventh leve l  room of the MST. When 
the AGE 28 v o l t  power supply f o r  t h i s  t es t  set  was turned on, the zero i nd i c r  te  
recorder channel was para1 l e l e d  ui t h  the c i  r c u i  t breaker load, The CB97 c i  rcu i  t 
breaker i s  a nominal 0.8 amp load and the normal opening time i s  approximately 
30 m i l l  iseconds. Loads o f  t h i s  amplitude and time range w i l l  not  damage the 
zero ind ica te  t imer contacts. 

On September 14, c i r c u i t  breaker CB97 was tesied per 1B2Q1663 
and t e s t  resu l t s  showed t h a t  the passage of 0.95 amp f o r  78 n i ' l i s e c ~ o d s  opened 
the c i  r cu i  t breaker. This i s  an acceptable condi t ion for  ti . i '3-H launch. 

2. W h t  Program Ver i f i ca t i on  . 
The f l i g h t  program v e r i f i c a t i o n  tes t  was conducted on September 19 

on Pad 17B and no s i g n i f i c a n t  anomalies were encountered. 

3. Countdown and Launch. -- 
The countdown was picked up and proceeded t o  launch w i th  no s i g n i f i -  

cant anomalies encountered. 

C. SIGNIFICANT ELECTRICAL PROBLEMS AND MODIFICATIONS 

S ign i f i can t  e l e c t r i c a l  problems and modi f icat ions are 1 i s t e d  i n  chrono- 
l o g i c a l  order. 

1. January 29. WRO authorized the FTC accomplishment o f  DIGS azimuth 
determi nat ion sys tern tes t i ng  and val i a a t i o n  i n  conjunct ion w i t h  A3 Engineering 
coordinat ion and/or ins t ruc t ions .  Tasks involved i n  t h i s  e f f o r t  included the 
fo l lowing:  

a. A3 d e f i n i t i o n  o f  operat ional c r i  t e r i a  f o r  usage o f  the new az i  - 
muth a1 ign , ~ t  system and the t e s t  requirements f o r  vehic le def lect ion angle 
and external prism azimuth deviat ion t e s t  e f f o r t .  

b. Modi f icat ion,  i n s t a l l a t i o n  and checkout o f  Model DSV-3L-719 
Scondary Support Equipment (AGE), P I N  !B19821-1, S/N 0001, t o  provide hard- 
ware fo r  determining the azimuth o f  the porro prism mounted on the IMU i n  the 
second stage guidance compartment. 

c. Establishment o f  a theodo l i te  pos i t i on  on the MST f o r  use i n  
determining the azimuth o f  the IMU whi le  mounted on the Troyke table. 

d. Accomplishment o f  an external prism azimuth deviat ion t e s t  on 
the IMP-H mission t o  provide add i t iona l  data on azimuth $hi f t s  t h a t  occur 
a f te r  towr removal when the i n te rna l  I M l i  mounted prism can no longer be ob- 
served. 



e, A41 p repara t ion  of pr ism bracket  EOs and bracket  i n s t a l l a t i o n  
i n s t r u c t i o n s .  

f. A41 f a b r i c a t i o n  and i n s t a l l a t i o n  o f  pr ism brackets and the ex- 
t e rna l  por ro  prism. 

g. A41 accumulation o f  azimuth measurements dur ing  vehi c! e t es t i ng .  

h. A41 determinat ion o f  azimuth dev ia t ions  dur ing the var ious stages 
o f  ldunch p repara t ion  and checkout t o  determine ths c o r r e l a t i o n  between those 
readings taken w i t h  the DIGS azimuth determinat ion system s i g h t i n g  on the IMU 
pcr ro  prism. This w i l l  i nc lude  mon i to r ing  the veh i c l e  d e f l e c t i o n  angle and 
deter  i n i n g  c o r r e l a t i o n  t o  apparent azimuth s h i f t s  as we l l  as eva lua t ion  of t h e  
IMU and ex te rna l  pr ism azimuth s h i f t s  estab l  i s k d  Ju r ing  laltnch preparat ions.  

i . A41 p repara t ion  o f  an i n t eg ra ted  t e s t  p lan  t o  de f i ne  operat ions 
and procedures t o  be f o l l a ~ e d  as p a r t  o f  the  i n i t i a l  va l  i c j ~ t i o i l  t e s t  o f  t he  new 
DIGS azimuth determinat ion system. 

R w i s i o n  2 o f  t he  WRO, dated May 19, author ized the A41 f a b r i c a t i o n  
o f  4 DIGS azimuth pr ism ad jus te rs  (per  Engineering sketch SK51772) as requ i red  
f o r  the  DIGS a1 ignment mod i f i ca t i on .  

EO 1B89023 NEW was released June 16, d e f i n i n g  d e t a i l s  f o r  the  f a b r i -  
c a t i o n  and i n s t a l l a t i o n  o f  the  1689983-3 pr ism assembly ( i n c l u d i n g  t h e  C-33 
porro  pr ism) on the second stage veh ic le .  EO 1B89983-A, d a t d  J u l y  17, auth- 
o r i zed  decal i n s t a l  l a t i o n  per LPD D41-109-91 f o l l o w i n g  pr ism i n s t a l l a t i o n .  

2. D ~ r i n g  t e s t  of the  booster hydrau l i c  system, u t i l i z i n g  the c tee r i ng  
Amp l i f i e r  Test Set and w i t h  the actuators  a t  center,  e r r a c t i c  m t i o n  o f  the  
main engine was noted. The e r r a t i c  main engine motion occurred i n t e r m i t t e n t l y  
en th ree  occasions dur ing an approximate 5-minute i n t e r v a l .  The mot ion o b s e r v ~ d  
was no t  i s o l a t e d  t o  e i  t h e r  the p i  t c h  o r  yaw plane, and the absolu te  magnitude/ 
r a t e  o f  the mot ion could no t  be determined. Attempts t o  repeat the problem w i t h  
add i t i ona l  system moni t o r i n g  were unsuccessful. 

Analysis of p o t e n t i a l  causes of the  problem i nd i ca ted  the f o l l ow ing :  
(a )  e i t h e r  o r  both o f  the ME actuators  ( i n c l u d i n g  servo v a i ~ e  and potent iometer ) ,  
( b )  engine sec t ion  ac tua to r  connectors dnd w i r i ng ,  and ( c )  the Steer ing Ampli- 
f i e r  Test Set and associated cables. 

The fo l low ing  troubleshooting/corrective ac t i on  was i n i t i a t e d ;  

a. The ME p i t c h  and yaw actuators  (SIN 01 and S I N  03 were remclved 
and replaced by S I N  012 and S I N  010. 

b. Connectors P82, P85, P93, P96, JZ6O I and PI5266 were x-rayed. 
PI5266 i nd i ca ted  one loose and one crossed s t rand o f  w i  r e  i n  the connector 
(P266 was rep1 aced). 



c ,  Engine sect ion actuator w i r i ng  was con t i nu i~ ty  and megger tested. 

d ,  Pin re ten t ion  tests were accomplished on sockets and the diame- 
t e r  was checked on pins i n  connectors P/J82, ~ 1 3 8 5 ,  P/J93, P/J96, 5260, and 
P/ 5266. 

e, The steer! ng amp1 i f i e r  t e s t  se t  was connected t o  dumny loads and 
operated using the same t e s t  conf igurat ion ( including power supply) as i n  the 
booster hydraul i c system tes t ,  w i t h  continuous recorder moni eoring t o  detect  
any i n te rm i t t en t  outputs. 

Tnvestigation o f  removed actuators S/N 01  and S/N 03 continued. 
Further t c  , cing d i d  no t  conf irm a f a i  1 ure mode. The vehi c l e  hydraul ic  system 
was retested w i  t h  no recurrence o f  the anomaly. 

A41 continued t o  monitor a1 1 vehic le checkout a c t i v i t i e s  For any 
recurrence o f  t h i s  condit ion. This i s  a CP 10.001-AC item. 

3. The fo l lowing open work items from Delta Mission Checkout were 
accompl ished a t  ETR. 

a. Incorporat ion o f  s ing le  po in t  arming modi f icat ions t o  TAD s o l i d  
motors . 

b. Safety w i r i ng  o f  connector P72 a t  the b ip rope l lan t  valve. 

c .  Rep1 acernent o f  the second stage telemetry t ransmit ter  because 
c r  case leakage. 

d. I n s t a l l a t i o n  o f  the IMU and GC. 

e. I n s t a l l a t i o n  and r e q u a l i f i c a t i o n  o f  the 181s box containing re-  
worked tempo timers. 

f. The,mal protect ion wrapping o f  second staae engine sect ion elec- 
tri cal ccnnectcrs a f t e r  f i n a l  mating . 

g. Thi rd stage telemetry i n s t a l  1 a t i  on. 

h. I n s t a l l a t i o n  o f  new spin tab le  support beam and e l e c t r i c a l  
cable assembly. 

4. May 16. During Absolute Pressure Transducer Ca l ib ra t ion  and Main- 
tenance o f  the TAD s o l i d  motor pressure transducer, P I N  lA22479407R, S I N  82- 
953, i n  the A41 Lab, the fo l lowing condit ions were noted: 



a, Transducer l i n e a r i t y  a t  the 60 percent po in t  o f  appl ied maximum 
pressure (800 psia) was 1,44 percent and should haye been a maximum of +/-0.97 
percent. 

b. Transducer hysteresis a t  the 80 percent po in t  o f  appl ied maximum 
pressure (800 ps ia)  was 1.3 percent and should have been a maximum o f  '/-0.97 
percent . 

The pressure transducer was not  xcep tab le  for use and was returned 
t o  Santa Monica f o r  repa i r .  U n i t  replacement was P I N  1A22479-507R, S I N  169051, 
,which was s a t i s f a c t o r i l y  tested a t  A41 on May 23 f o r  subsequent i n s t a l l a t i o n .  

Note: EO 1893629-A41-1 was issued May 17 t o  authorize the use o f  
a J change transducer i n  1 i e u  o f  a R or S change par t .  This subs t i t u t i on  was 
not  required, as noted above. 

5. May 17. EO was issued t o  incorporate the use o f  MS21919ffi4 cable 
clamps i n  l i e u  o f  MS21919DG6 cable clamps, s i x  each per sol  i d  motor, f o r  r e t a i n -  
i n g  the s o l  i d  motor w i re  harness i n  the motor tunnel area. The sol i d  motor 
equipment i n s t a l l a t i o n  conf igurat ion u t i l i z e d  less wir ing,  and smaller clamps 
were required t o  provide b e t t e r  harness retent ion.  Also authorized by t h i s  
EOy was the use o f  1A22479-507 J chamber pressure transducer i n  l i e u  o f  LA22479- 
507 R o r  S u n i t  as o r j g i n a l l y  specif ied because o f  a p a r t  re jec t ion .  

6. May 17. During the accomplishment o f  t i e  destruct  harness i n s t a l l a -  
t i o n  por t ion  o f  Composite So l id  Motor Buildup and Checkout i n  the Mark I V  area, 
i t  was found t h a t  the 1D14019-501 connectcr on s c l i d  motor destruct  charge 
harness assembly, P/N 1808726-lE, SIN 0000028, would not  mate t o  and lock w i t h  
the mating receptacle on the 1823029-1 t e s t  plug connector. The destruct  charge 
harness assembly was replaced w i th  a s i m i l a r  u n i t ,  PIN 1808726-lC, SIN 00194. 

Two of the above 1B23029-1 AGE t e s t  connectors i n  the Mark V I  area 
were found t o  have a whi te residue substance (thought t o  be cement adhesive) 
ins ide  the connectors on the 0.234/0.242-inch surface o f  the 1B23029-3 block, 
and were re jec ted  May 22 on FARR 502-035-358. The residue was removed, and 
the t e s t  connectors were successfolly checked w i th  three o f  the destruct  chnrge 
harness assemblies i n  the Mark V I  area, u t i l i z i n g  the newly def ined 2 t o  4Q 
pound connector demate requirement as provided by A3 Engineering. The three 
remaining harness assembl i es  w i  11 be rechecked w i t h  the reworked connectors 
fo l low ing sol  i d  motor i n s t a l  l a t i o n .  Recheck o f  the o r i g i n a l l y  re jec ted  harness 
assembly, S I N  0000028, i s  pending. 

7. June 15. €0 authorized rework c f  the spin tab1 e support panels, 
P I N  1DOO129-3 and PIN 1D00129-9 by chamfering each panel 0.28 by 0.28 inch  a t  
the junc t ion  p o i n t  o f  the panels a t  Quadrants I and I V  t o  provide clearance 
for the t h i r d  stage mot.or i g n i t e r .  

8. June 26. WRO authorized the i n s t a l l a t i o n  o f  A3 furnished instrumen- 
t a t i o n  as required t o  neasure the fo l lowing booster perameters : 



LOX pump i n l e t  pressure. 

POGO cornpl i ant devi ce pressure. 

Fuel pump i n l e t  pressure. 

Hydraul i c pump temperature. 

ME actuator temperature. 

VE actuator temperature. 

Hydraul i c accumulator pressure, 

ME gimbal block accelerat ion. 

Compl i ance devi ce temperature No. 4, 

Fuel pump i n l e t  temperature. 

This a c t i v i t y  included mounting two A3 furnished brackets i n  the 
engine section, i n s t a l  1 ing  amp1 i f i e r s  t o  the brackets, i n s t a l  1 i ng  a busing 
connector bracket, i n s t a l l a t i o n  o f  a TB assembly, and i n s t a l l i n g  re la ted  w i r i ng  
and hardware. 

9. July 6. During x-ray inspect ion o f  the t h i r d  stage sol i d  motor S&A 
i g n i t e r  assembly, P/N E23038-03-C, S/N 002F, per Task XI11 o f  H&CO 1B89914 NW, 
high-densi t y  mater ials were noted w i t h i n  the inner  sh ie ld  o f  the E18182-03 
i g n i t e r  output cable approximately 2.75 inches from the S&A end o f  the cable 
assembly. 

I n i t i a l  d i spos i t i on  was given t o  ca re fu l l y  p a r t  the outer sh ie ld  
b r a i d  i n  order t o  expose the mater ia l  p a r t i c l e s  and examine the area t o  deter- 
mine, i f  possible, the depth o f  penetrat ion i n t o  the cable. 

One piece o f  materi a1 , 1/16 inch by 318 inch, was removed from ,the 
shie ld,  and there was no discerna5le evidence o f  damage t o  the conductor i n -  
su lat ion.  It was believed, however. t h a t  the remaining pieces o f  mater ia l  
could not  be removed a t  A41 wi thout  damage to  the shie ld,  and f i n a l  DR d is -  
pos i t ion  was given t o  re tu rn  the i g n i t e r  assembly, P I N  E23038-03-C, SIN 002F, 
t o  the suppl ier  (Thiokol ) f o r  rework o r  replacement. 

Addi t ional  x-rays were made a t  Thiokol o f  the suspect area and ex- 
amined by Thiokol and MDAC propulsion personnel. The fo re ign  mater ia l  was 
determined t o  be i n  a non-cri t i c a l  area, and the u n i t  was accepted and shipped 
t o  A41 on July  21. Copies o f  the x-rays involved were shipped to  A41 WI t h  tne 
i g n i t e r  assembly. 

The above i g n i t e r  assembly had been removed from the Pioneer-G Th i rd  
Stage motor S/N 40017 shipping container fo r  use on the IMP-H Thi rd Stage 
motor S I N  40018. 



10. Ju ly  12. WRO authorized the i n s t a l l a t i o n  o f  an A3 furnished magnetic 
shie' f o r  the second stage b ip rope l lan t  valve i n  order t o  reduce the magnctic 
coup I i ng experienced dur i  ng checkout, thus m i  nimi z ing second stage engi ne 
de f lec t ion  d u r i ~ g  powered f l i g h t .  

11. Ju ly  21. EO authorized the use of NAS1403-1 scr ews and AN960D10L 
washers, 12 each, f o r  i n s t a l l i n g  the 1893778-15, -17, and -21 mounting blocks 
f o r  the three K i s t l e r  Model 3030 accelerometers (GFP) a t  Quads I I, I I 1  , and 1V. 
I n  addit ion, the EO deleted the fo l low ing requirements since continuous 
shie ld ing and telemetry shie ld ing i s  no t  required f o r  the IMP-H mission: (1) 
requirement t o  sh ie ld  GFE w i r i ng  t o  the t h i r d  stage telemetry, and (2) from the 
sh ie ld  b ra id  t o  connector 5112 backshell and from the sh ie ld  b r a i d  t o  5112-9. 
EO 1B83778-A41-1A was released August 1 changing -the above screw and washer 
requirements frorr. 12 t o  8 each because the attaching hardware f o r  the 1B93778-17 
K i  s tl e r  nount i  ng block had a1 ready been prov i  ded . 

12. Ju ly  24. EO provided f o r  the assignment o f ,  and changes to, various 
reference designations associated w i t h  booster special  instrumentation, as we1 1 
as the add i t ion  o f  w i r i ng  t o  connect RT708-C22 (temperature compliance device) 
t o  i t s  associated ampl i f ie r .  

13. Ju ly  25. EO authorized the add i t ion  o f  w i re  XXF835F20 from J3001-f 
t o  33005-K i n  the 1B83976-501 instrumentat ion d i s t r i b u t i o n  box, using ST223- 
20PB and ST223-20SB contacts respect ively,  The EO spec i f ied  the use o f  
S034LA20U wire, s t r i n g  t i e d  as required w i t h  MIL-T-713 Type P Class 2 type. 
This add i t ion  was required t o  provide blockhouse monitor ing o f  CDR signal 
strength. EO 1B93629-A41-2A was issued August 25 t o  provide an AGC re tu rn  
path t o  the blockhouse v ia  umbi l ica l  J714-D, and added a w i re  w i t h i n  the t e l e -  
metry J-box and another wi re i n  the engine sect ion t o  accomplish t h i s .  

14. Ju ly  25. EO authorized the fo l low ing modi f icat ions o f  booster 
special  instrumentat ion t o  provide an a1 ternate me%od o f  sp l i c i ng  t o  avoid 
damage to  del i c a t e  thermocouple w i r i ng  : 

a. Delete the requirement t o  Western Union sp l i ce  and s i l v e r  braze 
spl ices, except t h a t  conrrector P4119 sc l  ices may be o f  the Western Union type. 

b. Solder a l l  sp l ices per mod i f i ca t ion  note 1.4.2.5. 

c. Spl ice TC-70 through TC-73 by exposing the PNF w i re  112-inch 
minimum (except leave one strand prot ruding ?-inches minimum b u t  bent a t  a 
r i g h t  angle t o  the remainirg strands), i n s e r t  TC wires from the opposite d i rec-  
t i o n  i n t o  the remaining strands e x i t i n g  adjacent and p a r a l l e l  t o  the r i g h t  
angle strand, wrap both wires about the exposed strands 5 turns minimum, solder, 
and heat shr lnk cover a minimum o f  112 inch on e i t h e r  side. 

15. Ju ly  26. While d r i l l i n g  mounting holes i n  the t h i r d  stage telemetry 
system mounting block, P I N  lB93843-1, i n  the Spin Test Area, the d r i l l  broke, 
leaving approximately 112 inch o f  d r i l l  i n  the hole. A po r t i on  o f  the broken 



d r i l l  , 5116-inch long, was removed, but  the remaining por t ion  could no t  , e 
extracted. It was determined t h a t  sut f i  c i e n t  hole depth was avai 1 able t o  ber - 
m i t  adequate thread tapping t o  r e t a i n  the required screw, and the cond i t ion  
was accepted wi thout  f u r the r  rework. 

26. Ju ly  29. During Spin Test Area preparations f o r  i n s t a l l i n g  the 
1B93778-17 accelerometer mounting block on the payload at tach f i t t i n g ,  which 
involved removing 4 r i v e t s  and countersinking the holes f o r  No. 10 at tach 
screws, the I?@ -ountersirIks were made too deep. Countersinks were 0.4de 
t o  0.437 inch and should have been 6.391 + 0.005 inch per DPS 13052. I n  addi- 
t ion ,  tne countersinks were no t  i n  alignment w i t h  the mounting holes i n  the 
accel erometer mounting block, resu l t i ng  i n  screw heads rcax1 ng contac i  only on 
sne edge o f  the countersink. The condi t ion was evalu, ik l  arid accepted wi thout  
r w o r k  since the accelerometer mounting block had been 1 eve1 ed per the drawing 
and the mounting screws as i n s t a l l e d  provided adequate anchoring and support 
fo r  the block. 

17. Ju ly  29. EO authorized re loca t ion  o f  the f o l l  w i n g  anale brackets 
fo r  t h i r d  stage instrumentat ion cable clamps on the payload at tach f i t t i n g  i n  
order t o  u t i l i z e  e x i s t i n g  attach holes and avoid d r i l l i n g  new holes. 

a. Bracket TA143D7-8 from 0.72 inch i n  Quad 111 - Quad 11 t o  3.12 
inches i n  Guad I11  - Quad I V ,  de le t ing  the 0.88 inch hole. 

b. Bracket TA143D7-8 from 0.53 inch i n  Quad I - Quad i V  t o  3.12 
inches i n  Quad I - Quad 11, de le t ing  the 0.50 inch hole. 

18. Ju ly  31. WRO authorized increasing the IMP-H yo weight by one pound 
t o  assure an adequate spacecraft and t h i r d  stage separation distance. EO 
1D01095-A41-1 was re1 eased August 3 de f in ing  fab r i ca t i on  deta i  1 s for  the 1D01095- 
A41-3 weight as we l l  as i n s t a l l a t i o n  ins t ruc t ions .  EO 1D01095-A41-1A was 
issued August 19 t o  c l a r i f y  i n s t a l  l a t i o n  de ta i l s .  

19. August 1. EO authorized the i n s t a l l a t i o n  o f  new Fenwall E lect ronics 
temperature thermistors, P I N  G647A, one each on the he1 ium and n i t rogen bo t t l es ,  
as replacements f o r  the o r i g i n a l l y  i n s t a l  l e d  Rosemont un i t s  , TGBH and TGSN, 
because o f  an i ncompa t ib i l i t y  w i th  A41 ground monitor ing AGE. 

It was subsequently found t h a t  the replacement thermistors would no t  
be ava i l  able i n  time t o  a1 low ground monitoring o f  he1 ium and n i t rogen bo t t l es .  
EO 1B93630F was released August 21 t o  u t i l i z e  the o r i g i n a l l y  i n s t a l l e d  Rose- 
mont u n i t  TGBN on the n i t rogen b o t t l e  and i n s t a l l  an ava i lab le  ALRC temperature 
transducer harness 096754-1 adjacent t o  the TGBH u n i t  on the helium b o t t l e .  
Modif icat ions t o  vehic le and thermistor  w l r i nq  were def ined t o  es tab l ish  the 
required AGE compat ib i l i t y ,  w i t h  a l l  d e t a i l s  being noted i n  the F change €0,. 

20. August 1. Inspect ion o f  the payload at tach f i t t i n g  ba t te ry  wires, 
4 each, which are p a r t  o f  the 1D14089G e l e c t r i c a l  equipment i n s t a l l a t i o n ,  d i s -  
closed t h a t  the wires were i n c o r r e c t l y  fabr icated and contained ST231-16-006 



terminals instead o f  YAE18G43 terminals.  D ispos i t ion  was given t o  replace the 
4 terminals w i t h  YAE18G43 per 1D14089G drawing requirements. A f t e r  rework, re -  
t es t i ng  was s a t i s f a c t o r i l y  accomplished August 28 per tag i ns t ruc t i ons .  

21. August 3. EO authorized the reo r i en ta t i on  o f  booster special  i n -  
s t runentat ion components (one busing connector, PIN 1814815-1, and fou r  
ampl i f ie rs ,  P I N  1B91498-1, plus attaching hardware) on the 1B94221-5 bracket 
i n  the a f t  sect ion i n  order t o  make the drawing i n s t a l l a t i o n  i ns t ruc t i ons  agree 
w i t h  design i n t e n t .  The EO a lso defined the method t o  he used i n  clamping 
the w i r i ng  t o  s w i n g e r  No. 1 and t o  the ex i s t i ng  clamp on the hydrau l i c  1 i n e  
adjacent t o  s t r i n g e r  No. 1. 

22. August 3. WRO author i  zed the r e i  dent i  f i c a t i  on o f  vern ier  engine 
actuator servo valves i n  accordance v!i t h  A3 planning paper. The servo valve 
p o l a r i t y  was v e r i f i e d  a t  DMCO p r i o r  t o  booster shipment t o  the FTC, b u t  re-  
i d e n t i f i c a t i o n  t o  the 1800229-503 conf igura t ion  was no t  accomplished. Reference: 
TWX k3-AE-579-002 date4 June 28 and TWX A3-250-ACHOlX72-221 dated Ju ly  14. 
Servo valve r e i  dent i  f i  ca t ion  was completed August 21. 

23. August 3. Revision 2 o f  t h i s  WRO deleted the requirement f o r  the FTC 
incorporat ion o f  FEB T3-7, Turbopump Gear Case Lube Inspection, s ince t h i s  
requirement i s  no longzr  e f fec t i t re  on the Del ta main engines being furn ished 
by RINAR. 

24. August 4. Subject drawing authorized A41 accomplishment o f  the f o l -  
lowing a c t i v i t i e s  i n  order t o  incorporate RINAR F i e l d  Engineering Bul l e t i n s  and 
mod i f i ca t ion  i ns t ruc t i ons .  

a. Inspect ion o f  the R jNAR main engine t h r u s t  chamber e x i t  b lowof f  
cover, P I N  9025325, w i t h i n  15 days p r i o r  t o  launch per FEB T3-12. 

b. Replacement o f  the turbopump i n l e t  elbows f o r  tu rn ing  vane welds 
per FEB T3-16. This was completed August 5, and au thor iza t ion  f o r  r e t u r n  o f  
the 9680-48147 e l b w  t o  RINAR was contained i n  WRO DSV-A41-1166. 

c. Replacement o f  the ox id i ze r  bootstrap check valve per FEB T3-17. 
This was accomplished August 7, and au thor iza t ion  f o r  re tu rn  o f  the valve t~ 
R/NAR was contained i n  WRO DSV-A41-1166. Note: Valve, P/N NAS5-26337-1, SIN 
288, was replaced w i th  S I N  125. 

d. I n s t a l l a t i o n  o f  thermal i n s u l a t i o n  on th rus t  chamber bands per 
modi f icat ion i ns t ruc t i ons  R-991-311 (reference: LPD D41-076). 

e. I n s t a l l a t i o n  o f  thermal i n s u l a t i o n  on the vern ie r  engine per mod- 
i f i c a t i o n  i ns t ruc t i ons  R-991-304 (reference: LPD D41-076). 

f. Fabr icat ion o f  a  1B89997-3 tube assembly o f  a  shape and length t o  
be de tem i  ned (reference : vehi c l e  1 ox duct purge tube assembly), and i ns ta l  l a -  
t i o n  o f  the tube assembly i n  place of PIN 1013541-522. I n s t a l l a t i o n  i n  the 
vehic le  was accompl i shed August 11. 



25. August 5. EO author ized the use o f  the t h i r d  stage des t ruc t  system 
harness, PIN 1B13306-501, as manufactured t o  the B change ( i n  l i e u  o f  the C o r  
l a t e r  change p a r t ) ,  i n  order  t o  u t i l i z e  t he  e a r l i e s t  load  date harness. 

26. August 8. EO author ized changing the sp in  t ab le  petal- to-base bond 
res is tance requirements from 0.0025 ohms t o  0.0085 ohms maximum dc res is tance  
between each sp in  t ab le  pe ta l  and sp in  t a b l e  base (reference: 1882513F). The 
o r i g i n a l  res is tance requirements were too s t r i ngen t ,  thus necess i ta t ing  the  
noted change, 

27. August 8. WRO author ized rsmoval o f  the f o l l ow ing  items from the 
booster and replacement o f  same w i t h  the f o l  lowing reworked and r e i  den t i  f i  ed 
u n i t s  : 

Mu1 t i coder ,  PIN 1B13899-lK, SIN 2567-012 
Mu1 ti coder, PIN 1B13899-lK, SIN 2567-014 
S-Band Transmi t t e r ,  PIN 1884532-5OlC, S/N 523. 

EO 18836296 was issued August 23 conf i mi ng Engineering acceptance 
o f  replacement mu1 ti coder, PIN lBl3899-503N, SIN 4062-10 (connected t o  P3lO1, 
P3114 and P3116 f o r  FM F)  , and r e p l  acement mu1 ti coder, PIN 1B13899-503N, SIN 
4297-714520-2 (connected t o  P3101A, P3114H and P3116A f o r  FM C). These u n i t s  
had been se lected t o  avoid any c h i l l  f a i l u r e  dur ing countdown and launch. These 
replacement mu1 t i coaers  were i n s t a l  l e d  i n  the booster on August 25. 

Revis ion 1 o f  the above WRO author ized shipment o f  the removed mu1 ti- 
coders t o  the vendor f o r  rework. 

EO lB93629H, dated August 29, author ized the i n s t a l l a t i o n  of t e l e -  
metry t ransmi t te r ,  PIN 1884532-511F, S I N  520 ( r e i d e n t i f i e d  from u n i t  PIN 1884532- 
501C, SIN 520, i n  compl i ance wi t h  1B84532F AEO) , as the r e p l  acement f o r  t he  
o r i g i n a l l y  i n s t a l  l e d  t ransmi t te r ,  PIN lB84532-5OlC, S/N 523. The i n s t a l  l a t i o n  

\ 

was completed August 31. 

28. August 8. WRO author ized removal o f  the  f o l l ow ing  items from the 
second stage and replacement o f  same w i t h  reworked and r e i d e n t i f i e d  u n i t s :  

Mu1 ti coder, P I N  1B13899-501K, SIN 4519-3 
S-Band Transmit ter,  PIN 1084532-lB , SIN 504. 

EO 18936306 was i ssued August 23 con f i  mi ng Engineering acceptance 
of the rep l  acement mu1 ti coder, PIN lBl3899-505N, SIN 4272-2, which had been 
temperature cyc led f o r  r e l i ance  dur ing countdown and launch. The EO a l so  
de le ted the requirement f o r  the app l i ca t i on  o f  hea t - t rans fe r  s i l i c o n e  grease. 
EO 1B93630J was issued t o  c l a r i f y  the o r i g i n a l l y  i n s t a l l e d  mul t icoder  p a r t  
number. The r e p l  acement mu1 ti coder was i n s t a l  1 ed on August 25. 



Revision 1 o f  the above WRO author ized shipment o f  the  removed m u l t i -  
coder t o  the  vendor f o r  rework. 

EO 1893630K, dated August 29, author ized i n s t a l l a t i o n  o f  te lemetry 
t ransmi t te r ,  PIN 1884532-509F, S I N  508 ( r e i  dent! f i  ed from u n i t  PIN 1884532-10, 
SIN 508, i n  compliance w i t h  1884532F AEO) , as the replacement f o r  the o r i g i n a l l y  
i n s t a l  l e d  t ransmi t te r ,  PIN 1884532-lB, S I N  504. The i n s t a l  1 a t i  on was completed 
August 31. 

29. August 9. EO author ized the use of NkS1715DlOK cable clamps i n  l i e u  
o f  NAS1715ClOK clamps i n  a t tach ing  new sp in  t ab le  cable assembly PIN 1B85881-1, 
because the s ta i n l ess  s tee l  clamps o r i g i n a l l y  spec i f i ed  were n o t  avai 1 ab le  i n  
t ime f o r  cable i n s t a l  l a t i o n  operat ions. 

30. August 9. EO author ized the use o f  NAS600-5P screws (two requi red)  
p lus washers and nuts i n  l i e u  o f  MS20470AD4 r i v e t s  f o r  a t tach ing  the microphone 
cable clamps t o  the payload a t tach  f i t t i n g .  This change was necessary t o  avo id 
r i v e t i n g  v i b r a t i o n  o f  the a t tach  f i t t i n g  a f t e r  i n s t a l l a t i o n  o f  the payload sep- 
a ra t i on  t imer .  

31. August 10. This WRO was o r i g i n a l l y  issued t o  author ize the b ip rope l -  
l a n t  valve magnetic s h i e l d  i n s t a l l a t i o n  t o  minimize second stage engine de f lec -  
t i o n  dur ing powered f l i g h t .  Revis ion 2 o f  the WRO author ized the  A41 i n s t a l -  
l a t i o n  o f  temperature patches on the o x i d i z e r  tsnk a f t  bulkhead f o r  the  ground 
m o r ~  i t o r i  ng o f  ox i  d i  zer temperatures , i n accordance wi t h  A3 Engineering and 
Planning i ns t ruc t i ons .  Subsequent i n v e s t i g a t i o n  d isc losed t h a t  t h i s  i n s t a l -  
l a t i o n  was accomplished i n  MCO p r i o r  t o  veh ic le  d e l i v e r y  t o  A41. 

32. August 11. EO improved the seal j o i n t  design a t  the POGO accumu- 
l a t o r  by e l im ina t i ng  the bulkhead f i t t i n g  f o r  the spec ia l  POGO suppression 
device transducer. This inc luded removing the MS24393J6 union and 1890718-519 
tube assembly and i n s t a l  1 i n g  and AN815-6J union and 1890718-515 tube assembly. 

33. August 14. During the accompl ishment o f  Task 3 o f  LPD-041-105-91 and 
wh i l e  conducting the connector p u l l  t e s t  p o r t i o n  per i tem 1-5 which requ i res  a 
p u l l  t e s t  o f  each connector th ree  times, i t  was found t h a t  connector PI119 o f  
cable assembly P I N  1811510-407.4AA, S I N  4946-2, p u l l e d  from the mat ing connector 
a t  2.5 pounds, 1.8 pouqds, and 1.8 pounds. The requ i red  release f o r ce  was 5 + 3 
pounds. The cable assembly was reworked August 19 by removing and rep lac ing  the 
P-1119 connector. Retest and requal i f i c a t i o n  o f  the  cab1 e assembly was completed 
August 22 per  a DCI o f  the LPD. 

34. August 15. EO author ized p o t t i n g  the backshel ls o f  the engine sec- 
ti on inst rumentat ion e l e c t r i c a l  connectors P700 through P706 and P708, dsing 
DA-50905-1 p o t t i n g  boots and MIL-S-8516 Class 2 compound per 1P00033. This 
p o t t i n g  was requ i red  t o  prov ide environmental p ro tec t i on  t o  ins t rumentat ion 
connectors i n  the engine sect ion.  



35. August 21. EO authorized insulation of the 1612638-507 HR-21 con- 
trol battery by uniformly covering the accessible battery surfaces with 5 
layers of MIL-B-5924 batting, using MSFC-10M01597 tape, while providing battery 
connector access and not obstructing the vent valve. After final connector 
mating, the connector access hole was to be f i l led and taped as above. This 
modification was requi red to provide battery thermal protection during pre- 
launch operations. Reference: WRO DSV-A41-1174. 

36. August 22. EO authorized the use of a MS21076-3 lock n u t  plate i n  
lieu of a NAS1329H3K80L n u t ,  four places, for attaching f i r s t  stage electrical 
wire bundle clamps, because the originally specified rivnuts did not arrive in 
time to avoid the use of the large installation tool adjacent to the second 
stage engine bell. 

37. August 22. During the accomplishment of LPD-041-063-91 and while con- 
ducting solid motor ignition corrnector mating per section 3, i t  was found that 
the ignition connector P214H on solid motor 8 would n o t  fully engage the vehicle 
rereptacle J214H in that the white stripe on the vehicle receptacle was s t i l l  
visible. 

Troubleshooting included the mating of a production plug to the J214H 
vehicle receptacle and a production receptacle to the sol id motor No. 8 P214H 
connector. In both caces , proper mating of connectors was achieved. The noted 
discrepancy appeared to be an incompati bi 1 i t y  of this particular plug and re- 
ceptacle, and the J214H veh;cle receptacle was removed and replaced per DCI No. 
60 of the LPD. 

38. August 22. During the performance of the second stage Umbilical Eject 
Test per section 4 of LPD-D41-063-91, the second stage receptacle JU1, P ' N  
1608537-1, failed to deadface. This was evidenced by the fact  that the shear 
catch assembly did not retract inside the receptacle a t  unbi:ical plug separa- 
tion, which was init iated by an electrical signal from the blockhouse. 

After t e s t  conclusion, the PU1 plug was removed from the plug carrier 
and a t e s t  was conducted to determine the amount of axial force applied to the 
shear catch assembly on the receptacle required to achieve deadface. The meas- 
ured force was approximately 54 pounds, using a Chatillon DPP-50 gage. Reference: 
TWX CAP HTB-551 VAB-75 dated August 24. 

On August 26, a representative from the supplier (Cannon) and a repre- 
sentati ve from A3 Components Standards disassembled the JU1 connector from the 
second stage umbilical for the purpose of replacing the springs as had been 
previously accomplished in the successful rework operations a t  A31 on the ITOS- 
C JU1 connector. 

These springs effect deadfacing of the rear insert of the JU1 connector- 
a t  time of umbilical ejection. T' ? rework accomplished a t  A41 consisted of the 
following: 



a, Removal of four  outer  springs, P I N  259-6103-000 and replacement 
w i t h  new springs , P/N 259-6104-000. 

b. Removal and replacement o f  four  inner springs, using springs o f  
the same p a r t  number. 

This rework provided a t o t a l  compressed force ( i n  the f u l l y  compressed 
condi t ion)  o f  340 pounds. P r i o r  t o  rework, the t o t a l  compressed force was 300 
pounds. 

Subsequent t o  spr ing replacement and connector reassembly, several 
umbi l ica l  e j e c t  operations were performed using the lanyard p u l l  on the Cannon 
engagement t oo l  . The f i  r s t  two e ject ions resul ted i n  normal deadface. I n  a1 1 
subsequent tes ts ,  however, the JU1 c o n ~ ~ e c t o r  f a i l e d  t o  deadface. 

Inspect ion o f  the f r o n t  and back p i n  blocks i n  JU1 was made w i t h  the 
unbi 1 i c a l  i n  the torqued condit ion. Uneven gaps were seen between the two 
blocks up t o  approximately 0.050 inch. When the torque was gradual ly reduced, 
the uneven gap became s l i g h t l y  more uneven, and b inding was confirmed by free 
turn ing o f  the hand wheel o f  the Cannon engagement t o o l .  

The uneven gaps were no t  consis tent  for repeated torques. Relocation 
o f  the springs t o  d i f f e r e n t  corners o f  JU1 resul ted i n  d i f f e r e n t  gap patterns 
but  was no t  a conclusive cause of the gaps being uneven. It was postulated 
t h a t  the p i n  t o  socket misalignment between the two blocks was causing the 
blocks t o  b ind  together. Note: A hard catch assembly was used during the 
above opera ti on. 

The JU1 connector was r e i n s t a l  1 ed t o  continue vehic le checkout. 

On August 31, the JU1 connector was again reworked by the vendor rep- 
resentat ive and the A3 Components Standard representat ive, and the f i n a l  con- 
f i g u r a t i o n  was established. This consisted o f  a new Cannon forward i nse r t ,  a 
new 0.100-inch Cannon suppl ied spacer on the face o f  the forward i nse r t ,  and 
the add i t ion  o f  2 washers on each spring guide. Umbil ical  e jec t i on  tes ts  on 
August 31 and September 2 resu l ted  i n  proper deadface operations. 

On September 5, inspect ion of the JU1 connector disclosed t h a t  the 
face p l a t e  screws had po t t i ng  which was f l ush  on one side and h a l f  f u l l  on the 
other. I n  addi t ion,  the po t t i ng  compound protruded s l i g h t l y  above the face o f  
the plug. Disposi t ion was given t o  t r i m  the po t t i ng  f l ush  w i t h  the JU1 face. 

39. August 22. On August 18, the IMP-H guidance computer, PIN 1882218- 
505D, S I N  007, was purged and pressurized a t  the FTC per LPD-D41-322. The 
lock-up pressure was 2.8 psig, subsequently s t a b i l i z i n g  a t  2.6 ps ig on August 21. 

TRD Code E4888, as defined i n  the B change issue o f  1892998, speci f ies 
a pressur izat ion o f  2 + 0.2 psig. Accordingly, the GC pressure was c a r e f u l l y  



bled t o  2.2 ps ig by removing the pressure monitor wh i le  holding i t  i n  the de- 
pressed posi t ion.  The subsequent pressure decay check readings o f  2.2 ps ig  on 
August 21 and 2.05 ps ig on August 22 were acceptable. Reference: TWX CAP HTB- 
555 VAB-73 dated August 24, and WRO @LC-A41-3.39. 

The guidance computer, S /N 007, was i n s t a l l e d  i n  the second stage on 
August 23. 

40. August 23. During the accomplishment o f  LPD-D41-064-91 and whi le  
preparing for the f i r s t  stage Hydraulic Simulation Test per sect ion 12, there 
was no pressure reading on the hydraul ic  accumulator GN2 pressure when teleme- 
t r y  was turned on. A reading o f  approximately 50 percent (2000 ps i  ) should 
have been present on channel PDM 1C-32. 

Troubleshooting was i n i  t i 3 t e d  per D C I  No. 10, and the accumulator was 
precharged t o  assure cor rec t  pressure. Blockhouse telemetry s t i  11 indicated 
no pressure. Connector P4702 was disconnected from transducer MT702 i n  the 
engine section, and readings were approximately 3.5 K ohms and were acceptable. 

Readings were then taken between Pins C and A o f  the P4i02 connector, 
and zero vo l t s  were obtained although an i n t e r m i t t e n t  5 v o l t  reading could be 
obtained wh i le  f l e x i n g  the cable. A Simpson meter was then used t o  apply v o l t -  
age between Pins A and B o f  P4702, and a steady l e v s l  was recorded on telemetry 
which indicated t h a t  the c i r c u i t  was good. 

Pic C o f  connector P4702 was thus determined t o  have an i n t e r m i t t e n t  
connection, and on August 24 the P4702 connector, P/N PT06CE8-4s was removed 
and replaced. The new connector was subsequently requa l i f i ed  per the D C I  and 
operated s a t i s f a c t o r i l y  . 

Note: The PT06CE8-4s was i n s t a l l e d  i n  OMCO when i t  was found t h a t  
the po t t i ng  boot and po t t i ng  were broken loose from the connector pins o f  the 
o r i g i n a l  P4702 connector, PIN MS3116P84S. Reference : OMCO Report, page 29, 
tag 015254. 

Connector PT06CE8-4s was subsequently re jec ted  on Fa i l u re  Report 
F08384 because the w i  r e  t o  Pin C was broken. Disposi t ion was given t o  remove 
and replace the contacts. 

41. August 23. A t  i n i t i a l  video l i n k  turn-on f o r  the second stage on 
August 11 per LPD-D41-141-91, a noisy and unusable signal was noted a t  the data 
s ta t ion .  

Troubleshooting , i n i t i a t e d  August 12, revealed t h a t  the output frm 
the umbi l ica l  had a 1.1 v o l t  peak-to-peak 120 : i t  r e c t i f i e d  s ine wave w i t h  a 
0.1 v o l t  composite video s ignal .  This signal was measured a t  the second stage 
umbi l ica l  J-box. The i npu t  and output l i n e s  o f  the J-box were ungrounded, b u t  
the 120 Hz signal remained. 



The re tu rns  were regrounded, and on August 13, the s igna l  was noted 
t o  be i n t e r m i t t e n t l y  good and/or w i thou t  the 120 Hz. A 0.18 v o l t  peak-to-peak 
120 Hz r i p p l e  w i t h  s i m i l a r  wave shape was r i d i n g  on the 28 v o l t  I npu t  power 
bus. Later,  wh i l e  the widebana ampl i f i e r ,  PIN 7833107-501N, S/N 657, was 
p rov id ing  useable data ( s i t h o u t  the 120 Hz in te r fe rence) ,  the t e s t  p o i n t  
output  was measured t o  be 0.077 v o l t  RMS. 

When a  s l i g h t  f i n g e r  pressure was appl ied t o  the s ide  opposi te  the 
ampl i f i e r  l a b e l  , the 120 Hz noise reappeared, p rov id ing  the s i m i l a r  unuseable 
s ignal  a t  the  data s t a t i o n .  The ga in adjustment was increased, b u t  the s i gna l  
remained unuseable. A l i g h t  tap removed the 120 Hz i n te r f e rence  t o  prov ide a  
good s igna l  , bu t  the 120 Hz re turned w i t h  a  1  i g h t  squeeze. 

The wideband amp l i f i e r ,  P I N  7833107-501N, S I N  657, was removed and 
re j ec ted  on the above f a i  1  u re  repor t .  The rep1 acement ampl i f i e r ,  PIN 7833107- 
501F. S I N  31528, was i n s t a l l e d  and provided a  very c lean s ignal  w i t hou t  the  
120 Hz in te r fe rence .  The de fec t i ve  p a r t  was re turned t o  A3 f o r  f u r t h e r  i nves t -  
i g a t i o n  and evaluat ion.  The second stage veh ic le  uses two o f  these amp l i f i e r s ,  
one t o  modulate t he  t r ansm i t t e r  and the  o ther  ( t h e  one t h a t  f a i l e d )  t o  p rov ide  
a  ground video 1  i n k  through the umbi 1  i ca l  . 

EO lB9363OH, k t e d  August 23, author ized Engineering acceptance of the 
replacement wideband ampl i f i e r  as manuf~c tu red  t o  the F  change con f igura t ion .  

42.  August 24. During m d i  f i  c a t i  onlrework of the mu1 ti coder, PIN 1813899- 
502N, S I N  4062-10, a t  the supp l i e r ' s  f a c i l i t y ,  the frame r a t e  s t a b i l i t y  t e s t  
was noted as t79 pulses per second a t  -5F instead o f  860 + 18 pulses per 
second. Although t h i s  cond i t i on  was accepted a t  the supp l i e r  by MDAC Engineer- 
i n g  (Refererce: TWX A-151-PS-676), no fonnal documentation o f  the anomaly was 
made. The a3ove Fai l u r e  Report (F08382) was i n i t i a t e d  a t  A41 a f t e r  mu1 t i c o d e r  
r e c e i p t  t o  r e f l e c t  the  cond i t i on  as found a t  the supp l ie r ,  and the p a r t  was 
accepted w i t hou t  rework a t  the FTC. 

43. August 25. WRO author ized the accomplishment of a  RFI veh ic le  com- 
p a t i b i  1  i t y  t e s t  w i  t h  a1 1  radars and telemetry systems, i nc l ud ing  spacecraf t  
systems, turned on dur ing the f o l l ow ing  operat ions w i t h  the tower back: 

a. Perfor? f i r s t  and second stage engine slews. 

b .  Perform a  guidance system alignment, fo l lowed by a  f l i g h t  system 
run u t i l i z i n g  the bas ic  f l i g h t  program tape and the mission constants tape. 

Nonnal Simulated F l i g h t  Test demonstrated veh ic le  RF cornpati b i  1 i t y  
w i  t h  RF environment. 

44.  August 25. EO author ized the i n s t a l l a t i o n  o f  0.15-inch t k i c k  1P20091 
i n s u l a t i o n  on the forward face o f  the second stage RF s h i e l d  assembly, PIN 



1888506-1, t o  provide protect ion f o r  the second stage guidance sect ion 
during t h i r d  stage motor i g n i t i o n .  The EO defined a1 1 de ta i l s  a f f e c t i n g  the 
method and degree o f  i nsu la t i on  appl i cation, weight r e y l  rements , clearance re -  
qui  rements , and the reappl i c a t i o n  of Quadrant markings per drawing r e q . ~ l  remencs . 
Reference : WRO DE -A41-1178. 

€0 1B83903F, dated August 29, and EO lB83903G, dated August 30, 
provided rev is ions to  the method o f  cleaning the surfaces o f  the sh ie ld  which 
were t o  be coated, and included new ins t ruc t ions  fo r  conducting a bond 1 i n e  
strength t e s t  o f  t e s t  patches i n s t a l l e d  pe EO speci f icat ions.  

EO 1B83903H was released September 5 t o  provide necessary d e t a i l s  
for  the fo l lowing:  (1) i d e n t i f i c a t i o n  o f  the method t o  be used during surface 
cleaning and priming; ( 2 )  c l a r i f i c a t i o n  o f  the i nsu la t i on  locat ion;  and (3) 
prov i  ding clearance f o r  the spin tab1 e base i n s t a l  1 a t i  on. 

45. August 26. Various booster telemetry problems were observed during 
t r e  performance of LPD-D41-034-71, LPD-D41-064-91 and LPD-D41-067-91 as fol lows : 

a. The main engine yaw pos i t i on  telemetry channel was def lected 
approximately 4 percent peak-to-peak when the vern ie r  engines were slewed t o  
t h e i r  maximum r o l l  posi t ions.  The VETS data channels d i d  not  show t h i s  e f f e c t .  
This was a telemetry anomaly and not  an actual engine def lect ion.  

b. The telemetry posi t ions f o r  VE r o l l  stops were asymnetrical 
between the VE No. 1 and VE No. 2 telemetry channels by approximately 4 pvrcent. 
This cond i t ion  was noted on ERTS-A. The vern ier  engines were roved by hend 
t o  the maximum r o l l  de f l ec t i on  t o  assure t h a t  thcre was no mechanical 1 i m i  tin; 
of VE t rave l .  

c. The main engine chamber pressure t e l m e t r y  channel FMll  showed 
approximately 25 percent amp;i tude spikes w i t h  tne f i r s t  stage E-package on 
i n te rna l  power usi  nr~ the ba t te ry  simulator. Trolabieshooting was performed. 

d. The turb ine i n l e t  temperature telemetry channel C8 varied. The 
magnetic ampl i f ie r ,  P I N  7846219-501, f o r  t h i s  channel had a broken e l e c t r i c a l  
receptacle. Thi s magnetic ampl i f i e r  was removed and rep1 aced. 

46. Augus.: '6. Various second stage telemetry problems were observed 
during the performance o f  LPD-D41-034-71, LPD. 341-064-91 and LPD-D41-067-91 
as fol lows: 

a. Hydraulic pressure telemetry channel E23 displayed 6 t o  8 
percent peak-to-peak noise w i th  hydraul ic  pressure applied, and about ha l f  of 
the above noise ampl i tude w i t h  the hydraul i c  pump turned o f f .  This cond i t ion  
disappeared w i t h  the use of f l i g h t  type ba t te r i es .  



b. Engine b a t t e r y  te lemetry  channel E43 exh ib i t ed  approximately 10 
percent peak-to-peak noise wben the hyd rau l i c  pump was powered from ex te rna l  
o r  i n t e r n a i  power. This channel improved dur ing  s imulateu f l i g h t  dsing f l i g h t  
type b a t t e r i e s .  

c .  Yaw ax i s  accelerometer te lemetry  channel FM12 had an approximate 
80 percent peak-to-peak noise b m d  w i t h  t he  hydrau l i c  pump motor operat ing,  and 
less  noise w i t h  the pump turned o f f .  

47. August 28. EO author ized wrapping the  e n t i  r e  l eng th  o f  the 1B13306- 
501 t h i r d  stage des t ruc t  harness above the RF sh ie ld ,  i n c l u d i n g  4 each connec- 
t o r s  a f t e r  f i n a l  i n s t a l l a t i o n ,  using MIL-T-23594 Type 1 tape tct a  0.90-inch 
minimum thickness. The EO s p e c i f i e d  a  0.50-inch minimum over lap on the  k p e  
and t e f l o n  tub ing o f  the 1A95;08-1 harness, w i t h  f i n a l  brush ing o f  t he  tape 
w i t h  an a n t i - s t a t i c  brush as requi red.  This rework, needed t o  p m v i d e  prima- 
cord thermal p ro tec t ion ,  inc luded changing speci f i e d  mounting clamps t o  a  l a r g e r  
s i ze  f o r  harness i n s t a l  l a t i o n  and updated o the r  por t ions  of drawing requirements. 
Reference : WRO DSV-A41-1178. 

48. August 29. During preparat ions f o r  i n s t a l l i n g  the IMU, P/N 1B82227- 
503 B, S / N  007, and whi l e  rep lac ing  the vendor suppl ied porro-pr ism cover, th ree  
smal? f i nge rp r i n t s  were ev iden t  on the pr ism surface. I n s t a l  l a t i o n  q f  t he  IMU 
was completed on August 29 w i t h  no at tempt being made t o  c lean the  pr ism sur face 
due t o  the p o s s i b i l i t y  o f  causing porro-pr ism misal ignment.  The o r i g i n  o f  the 
f i nge rp r i n t s  could no t  be determined. 

Subsequent i n v e s t i g a t i o n  d i  s c l  osed t h a t  the !MU had p rev ious ly  been 
re j ec ted  August 11 f o r  t h i s  cond i t i on  on discrepancy r e p o r t  031889 a t  A3 and 
accepted. 

49. August 29. During i n s t a l l a t i o n  of the A3 Furnished p i l o t  va lve m g -  
n e t i c  sh ie ld ,  P I N  1894471-38, 
support p l a t e  and the  o x i d i z e r  
n e t i c  sh i e l d ,  and entrance f o r  
p i l o t  va lve body. 

EO 1B94471-A41-1 was 
assembly made dur ing the i n s t a  

t was found t h a t  the c learance between the  gimbal 
man i fo ld  was less  than the diameter o f  the  m g -  
the  s h i e l d  cou ld  no t  be made p a r a l l e l  w i t h  the 

w r i t t e n  t o  cover mod i f i ca t i on  t o  the s h i e l d  
l a t i o n  process. This mod i f i ca t i on  cons is ted -d 
1894471-11 s h i e l d  end cap o r  the s i de  t h a t  con- t r i m i n - g  up t o  114 inch  o f  the 

f l i c t e d  w i t h  the o x i d i z e r  manifold,  p lus  chamfering o f  th ree  r i v e t  heads i n s i d e  
the s h i e l d  assembly f o r  i n s t a l l a t i o n  past  the c y l i n d e r i c a l  end o f  . ~ ? e  p i  l o t  
valve.  The 1B944/1-5 s h i e l d  hausing was formed t o  match the t r i m e d  1894471-11 
s h i e l d  end cap. 

I n s t a l l a t i o n  of the mod i f ied  u n i t  could no t  be atcanpl ished w i t hou t  
s l i g h t  dents occur r ing  i n  the s h i e l d  assembly, and Discrepancy Report D28679 
was w r i t t e n  t o  document the s h i e l d  assembly cond i t i on .  Subject  DR a l s o  noted 
a cond i t i on  o f  suspected possib:e damage t o  the p i l o t  valve due t o  s h i e l d  i n -  
s t a l l  a t i on .  The s h i e l d  damage condi t i  on was evaluated and accepted. Di spo- 
s i  t i o n  was g i v e n  t o  cyc l e  the TCVPV per LPD-D41-067-91, sec t ion  20, and leak  
t e s t  per LPD-D41-068-91, step 009-7-J. 



50. August 29. WRO DSV-A41-1176 author ized the accompl ishment o f  a socket 
separat ion t e s t  ( i n  accordance w i t h  STP 0367-32) on a1 1 V ik i ng  connectors, PIN 
VP2/2BC6, located on TAD so l  i d  motor separat ion f i l t e r s  , P/Y lBO8Q36-1. Twelve 
f i l t e r s  f o r  the IMP-H so l  i d  motors were sent  t o  the Spin Test Area for  check, 
and the fo l low ing  1808036-1 RF f i l t e r s  were re jec ted :  Un i ts  SIN 00417, 00432, 
00434, OO442, 00444 and 00500. Each uni  t had one p i n  p u l l  oc: a t  2 ounces o r  
less.  P u l l  t e s t  reqai  rement was a minimum o f  2 ounces. Rep1 acement RF f i  1 t e r s  
were selected and tested. 

51. August 30. EO author 'zed the a d d i t i o n  o f  veh ic le  w i r i n g  t o  prov ide 
a load w i re  t o  the IMU f i n e  temperature con t ro l  c i r c u i t  i n  order  t o  prevent the  
SMRD monitor from reading ou t  1 ow frequencies . Detai 1 s of w i r i n g  i n s t a l  1 a t ion ,  
s h i e l d  terminat ion and s p l i c e  i n s u l a t i o n  were def ined i n  the €0 

52. September 1. EO author ized the i n s t d l l a t i o n  o f  an AN814-6J p lug  
and a MC252S6TA seal i n  the 1B89070-503 POGO LOX accumulator per 1013542 SEO 
002A i n  place o f  the 1891017-1 temperature transducer. The temperature probe 
was n o t  ava i l ab le  f o r  f l i g h t ,  and the above i n s t a l l a t i o n  was leak checked per  
LPD D41-065-91. The EO a l so  author ized acceptance o f  the 18908751 f u e l  
be1 lows i n s t a l  1 a t i o n  as i n s t a l  l e d  per lD13542N. The i n s t a l  1 a t i o n  was 1 eak 
checked and was acceptable . 

53. September 1. EO author ized the accomplishment o f  several  changes 
t o  t h i r d  stage telemetry equipment i n s t a l  l a t i o n  as fo l lows :  

a. Relocation o f  TC-21 from the top t o  the s ide o f  the GFP te lemetry  
t ransmi t te r  i n  order to avoid obscuring the t r ansm i t t e r  I .D. which i s  on top. 

b. Reor ientat ion o f  2221E accelerometer cab1 es t o  avo id excessive 
looping before clamping . 

c. Wrapping o f  i g n i t i o n  w i r i n g  w i t h  t e f l o n  tape to prov ide abrasion 
p ro tec t ion  from the yo weight cable a t tach  p o i n t  and the b a l l a s t  weight b racke t  
edge. 

d. Rework o f  i g n i t i o n  w i re  clamping because o f  a cable r o u t i n g  
change. 

54. September 5. During shutdown o f  the f l i g h t  sequence run o f  LPD-D41- 
067-91, the FIP Switches S300 and 5301 AGE closed t a l  kback remained il l u n i -  
nated. Increasing t he  engine power supply vo l tage from 3pp rox im te l y  28 1/2 
v o l t s  t o  34 v o l t s  caused the closed 1 i g h t s  t o  ex t ingu ish  and the  open l i g h t s  
t o  i l l um ina te .  

55. September 5. During the CDR checks per sec t ion  8 o f  LPD-D41-064-91, 
the RF m n i  t o r  CDR AGC meter i n  the blockhouse g a v  no i n d i c a t i o n  o f  f i r s t  stage 
CDR s ignal  strength.  



56. September 6, During the l o x  leak checks por t ion  o f  LPD-D41-070-91, 
the f i r s t  stage l ox  pump i n l e t  pressure telemetry channel FM8 read approximately 
25 percent high. 

57. September 7. The second stage engine step response tes t ,  requi red 
per LPD-D41-067-91, was performed on August 30, Subsequent data eval u a t i  on 
shows yaw pos i t i on  overshoot and dampening character is t i c s  approaching the 6 
De high gain p lo t s  contained i q  1884541. The p i t c h  response was c loser  t o  the 
nominal than the 6 DB high p lo ts .  Charts o f  the real t ime data were sent t o  A3 - .  

f o r  evaluation. A3 determined t h i s  was acceptable f o r  f l i g h t .  

D. SPACECRAFT MILESTONES 

S ign i f i can t  IMP-H spacecraft milestones are ? i sted i n  t ab le  9. 

Table 9. S ign i f i can t  Spacecraft Prelaunch Events 

Date Event 

F i r s t  GSE and personnel a r r i ved 

Spacecraft a r r i ved a t  ETR 

Spacecraft lat tach f i t t i n g  compatibi 1 i t y  ii t check 
Spacecraft inspect ion 
Started MIT cable repa i r  

Completed MIT cable repa i r  
ACS l e ~ k  check 
X-rayec! k i c k  motor 

Long fu.lctiona1 t e s t  

APL experiment removzd and cold solder j o i n t  repa i red 

Countdown tasks prac t ice  

Spacecraft mechanical preps 
ACS system f i l l e d  and pressurized 

Spacecraft mechanical preps compl eted 

Spacecraft transported to  Delta Spin Test Faci 1 i t y  
Spacecraft mated t o  Precision Measurement Fac i l  i t y  

and a1 -igned 



Table 9. Significant Spacecraft Prelaunch Events (Cont Id) 

Event 

Kick motor insulation spacer instal led and a1 igned 

kick motor instal 1 ed on spacecraft; a1 ignrment 
measured 

Weighed spacecraft (860.26 pounds) 

Spacecraft/ thi rd stage mated and instal 1 ed i n  
transportation can 

Spacecraft/third stage assembly mated to launch 
vehicle 

Spacecraft a1 i veness check 

Spacecraft preps for sim flight (Sj l :  not turned on) 

Spacecraft tracking and data acqui s i  t i  on network 
simulation 

Spacecraft supported RF I 

Spacecraft secured fro% RFI 

Spacecraft countdown (spacecraft countdown included 
from F-3 Day through launch) 


