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TECHNOLOGY SUPPORT 

I. TECHNICAL PROGRESS AND ACCOMPLISHMENTS 
S c h e d u l e  Order 201 

Appl ied  P h y s i c s  S u p p o r t  S e c t i o n  

TD 105 O p t i c a l  Commcnications Systems Development - Development of  
t h e  two component v i s i b l e  l a s e r  communications sys tem c o n t i n u e d .  A 
s o l u t i o n  was found f o r  t h e  c o l l i m a t o r  l i g h t  l e v e l  problem through a  r e -  
d e s i g n  o f  t h e  l i g h t  s o u r c e .  The c o l l i m a t o r  i s  o p e r a t i n g  s a t i s f a c t o r i l y ,  
and t h e  l i g h t  l e v e l  i s  e q u a l l y  d i v i d e d  between t h e  t r a c k i n g  and demodu- 
l a t i o n  image d i s s e c t o r s .  A p r e a m p l i f i e r  w i t h  a u t o m a t i c  g a i n  c o n t r o l  
was deve loped  f o r  t h e  t r a c k i n g  image d i s s e c t o r  and i s  b e i n g  dynamica l ly  
t e s t e d  f o r  f r equency  r e s p o n s e .  T h i s  p r e a m p l i f i e r  w i l l  compress s i g n a l  
v a r i a t i o n s  caused by s o u r c e  s c i n t i l l a t i o n .  

8 Development o f  t h e  C02 i n f r a r e d  communications sys tem c o n t i n u e d .  
A beam d e f l e c t o r  a m p l i f i e r  breadboard h a s  been completed and i s  b e i n g  
e v a l u a t e d  f o r  d i s t o r t i o n  problems.  The a m p l i f i e r  w i l l  be  u t i l i z e d  i n  
c o n j u n c t i o n  w i t h  t h e  S y l v a n i a  PBM-SG d e f l e c t o r  u n i t s .  

S t u d i e s  on t h e  l a s e r  d i o d e  exper iment  c o n t i n u e d .  A h i g h  speed D 
t o  A c o n v e r t e r  was developed u t i l i z i n g  a  modif ied  R-2R r e s i s t i v e  l a d d e r  
network which i s  a c c u r a t e  t o  12 MHz. A h i g h  f requency  o p e r a t i o n a l  
a m p l i f i e r  was s u c c e s s f u l l y  breadboarded and t e s t e d .  The r e q u i r e d  s p e c i -  
f i c a t i o n  was met.  The a m p l i f i e r  s p e c i f i c a t i o n s  were:  

Open- loop  g a i n  -34db 
Uni t y - g a i n  bandwidth > 250 MHz 
Bandwidth ( o p e r a t e d  w i t h  
6 d b  g a i n )  120 MHz ( a t  -3db p o i n t s )  
Output  v o l t a g e  c a p a b i l i t i e s  - +2.5 v  (dc  t o  12 MHz) 

TD 107 o p t i c a l  P a t h l e n g t h  Measurement System Development - T h i s  TD 
h a s  been compl-eted and a l l  t h e  o b j e c t i v e s  have been met w i t h i n  t h e  a l l o t e d  
number of  manhours. The f i n a l  r e p o r t  h a s  been completed and i s s u e d .  

TD 109 X-Ray Te lescope  O p t i c a l  System - E f f o r t  c o n t i n u e d  on t h e  f i n a l  
r e p o r t w h i c h  i h c  l u d e s  a  complete  analysis-of t h e  X-ray t e l e s c o p e .  The 
f i n a l  v e r s i o n  of  t h i s  r e p o r t  should  be  a v a i l a b l e  i n  September.  

TD 115 Large A p e r t u r e  Opt ics  Research - Computer f a c i l i t y  d e f i n i t i o n  
was s t u d i e d  f o r  bo th  r e a l - t i m e  and normal p r o c e s s i n g  r e q u i r e m e n t s .  A p r e -  
l i m i n a r y  s t u d y  of b o t h  t h e  f l e x i b l e  and segmented m i r r o r  t e c h n i q u e s  was 
begun. 

S o l i d  S t a t e  Resea rch  S m o r t  S e c t i o n  -- ----- 

TD 112 MIS Resea rch  S t u d i e s  - The i n s u l a t o r  f i l m  s t u d y  c o n t i n u e d  w i t h  
t h e  p r imary  e f f o r t  b e i n g  u t i l i z e d  r o r  o b t a i n i n g  a c c u r a t e  d a t a  on f i l m  
p r o c e s s i n g  t e c h n i q u e s .  A 1 1  f i l m s  grown d u r i n g  t h e  month had e x c e l l e n t  
p h y s i c a l  and e l e c t r i c a l  c h a r a c t e r i s t i c s .  Kec t a n g u l a r  r e a c t o r  t u b e s  were  
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r e c e i v e d  and w i l l  be u t i l i z e d  i n  f u t u r e  e x p e r i m e n t a t i o n  b e g i n n i n g  i n  
August .  A modulated beam photometer  t echn ique  was adap ted  f o r  making 
measurement of  f i l m  t h i c k n e s s  a s  t h e  f i l m  i s  be ing  d e p o s i t e d .  T h i s  
w i l l  a l l o w  more p r e c i s e  t h i c k n e s s  c o n t r o l  on n i t r i d e  l a y e r s .  A new 
techno logy  r e p o r t  i s  b e i n g  p repared  on t h e  modulated beam photometer  
t e c h n i q u e .  

TD 113 MOS Computer Systems Research - F i n a l  t e s t i n g  of t h e  a r i t h m e t i c  
u n i  t h a s  been postponed a w a i t i n g  t h e  ava i , l ab i  li  t y  of a  t empera tu re  t e s  t 
chamber. 

TD 116 Hybrid Component E v a l u a t i o n  - Standard  eva lua - t ion  and t e s t i n g  
of s e v e n t y - t w o  l o t s  of c a p a c i t o r s ,  r e s i s t o r s ,  and t r a n s i s t o r s  was 
s u c e s s f u l l y  completed.  Data on n i n e  s e t s  of  t e s t s  were submi t t ed  f o r  
computer a n a l y s i s  and t h r e e  t e s t  p rocedures  w r i t t e n .  

STAFFING 

There  a r e  c u r r e n t l y  13 peop le  s u p p o r t i n g  t h i s  appendix .  
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APPENDIX B - 1  

ELECTROMECHANICAL ENGINEER1 NG SUPPORT 

I. TECHNICAL PROGRESS AND ACCOMPLISHMENTS 
Schedule  Order  202 

Mechanical  E n g i n e e r i n g  Suppor t  S e c t i o n  
P 

TD 2001-3 ATM S o l a r  wing T e s t  Program - Engineer ing  s u p p o r t  of t h e  
ATM S o l a r  Wing t e s t  program con t inued .  Developmental t e s t  s t u d i e s  were 
made on t h e  c i n c h i n g  mechanism, t h e  a n t e n n a  r e l e a s e  and deployment s y s -  
tem, and t h e  t h r u s t e r .  

The room t e m p e r a t u r e  r e l e a s e  t e s t s  on t h e  c i n c h i n g  mechanism were 
completed and t h e  r e s u l t s  s u b s t a n t i a t e d  t h e  d e s i g n  g o a l s  a l t h o u g h  t h e  
r e q u i r e d  r e l e a s e  f o r c e  was c o n s i d e r a b l y  lower than  a n t i c i p a t e d .  The t e s t  
i n v o l v e d  approx imate ly  500 s u c c e s s f u l  i n d i v i d u a l  and ganged r e l e a s e s  wi th -  
o u t  t h e  pyro techn ic  u n i t s .  F u t u r e  t e s t i n g  w i l l  i n c l u d e  t h e  p y r o t e c h n i c  
r e l e a s e  mechanism. T e s t i n g  w i l l  a l s o  be r e q u i r e d  i n v o l v i n g  h i g h  and low 
t e m p e r a t u r e  and vacuum. 

An improved a n t e n n a  deployment s p r i n g  is  b e i n g  des igned  and t h e  p l a n  
f o r  t h e  a n t e n n a  deployment t e s t s  i s  completed.  The t e s t  f i x t u r e  w i l l  be  
modi f i ed  t o  i n c l u d e  t h e  improved s p r i n g  and a s s o c i a t e d  equipment.  

S e v e r a l  new t h r u s t e r  d e s i g n s  were completed and t h e  development t e s t  
p l a n s  reviewed w i t h  t h e  S&E-ASTN-T t e s t  pe r sonne l .  S e v e r a l  t h r u s t e r  c a s e s  
a r e  b e i n g  modi f i ed  f o r  u t i l i z a t i o n  i n  t h e  c a l i b r a t i o n  and checkout  of t h e  
t e s t  i n s t r u m e n t a t i o n  b e f o r e  t h e  developmental. t e s t i n g  b e g i n s  i n  August. 

TD 2002-1 Design of t h e  ATM S o l a r  Array - O p t i m i z a t i o n  of t h e  an tenna  
deployment sys tem c o n t i n u e d .  Improved deployment s p r i n g s ,  damping d e v i c e s ,  
and l o c k i n g  mechanisms a r e  b e i n g  i n v e s t i g a t e d .  The proposed drawing s y s -  
tems f o r  t h e  p r o t o t y p e  and f l i g h t  models was reviewed and t h e  f i n a l  draw- 
i n g s  a r e  b e i n g  p r e p a r e d  by t h e  o f f - s i t e  appendix.  

TD 2004-1 ATM I n f r a r e d  T e s t  Cage Development - Development of a  t e s t  
cage  f o r  t h e  the rmal  vacuum t e s t i n g  of t h e  ATM r a c k  con t inued .  The r e l a -  
t i v e  l o c a t i o n s  of t h e  I R  lamps w i t h  r e s p e c t  t o  t h e  ATM and t h e  s i m u l a t e d  
l u n a r  p l a n e  i n  t h e  t e s t  chamber were determined and t h e  lamp s u p p o r t  s t r u c -  
t u r e  s t u d i e s  were con t inued .  D e t a i l e d  s p e c i f i c a t i o n s  f o r  t h e  lamp p o s i -  
t i o n i n g  d e v i c e s  were completed and g iven  t o  B - 2  appendix f o r  u t i l i z a t i o n  
i n  t h e i r  d e s i g n  e f f o r t .  

TD 2005-1 Conta iner /Dol ly  f o r  t h e  ATM'Solar Wing Assembly - Develop- 
ment of t h e  c o n t a i n e r - d o l l y  t r a n s p o r t e r  t o  t r a n s p o r t  t h e  ATM s o l a r  wing 
was con t inued .  The program has  been d i v i d e d  i n t o  t h r e e  phases  i n v o l v i n g  
P h a s e  I - c o n c e p t u a l  d e s i g n  and a n a l y s i s ,  Phase  I1 - devel.opment and do- 
cumenta t ion ,  end Phase  111 - p r o t o t y p e  f a b r i c a t i o n  and t e s t i n g .  The p r e -  
l i m i n a r y  d e s i g n  i s  b e i n g  developed and ana lyzed .  
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E l e c t r i c a l - M e c h a n i c a l  F a b r i c a t i o n  Suppor t  

TD 4050 F a b r i c a t i o n  Suppor t  f o r  A N  and S a t u r n  Equipment - Techni-  
c i a n  s u p p o r t  was p rov ided  i n  t h e  f a b r i c a t i o n  and m o d i f i c a t i o n  of v a r i -  
ous  t e s t  f i x t u r e s ,  PC boards ,  and hardware f o r  S a t u r n ,  AM and ATM t e s t s .  
A s s i s t a n c e  was p rov ided  i n  t h e  s e t u p  and t e s t i n g  of t h e  SO-56 X-ray t e l e -  
scope  the rmal  vacuum t e s t i n g .  

Checkout of t h e  S u l i n a c  was s t a r t e d  and s e v e r a l  problems q o r r e c t e d .  
F u r t h e r  e f f o r t  w i l l  c o n t i n u e  when t h e  main t ank  diaphragm i s  r e p l a c e d .  
The diaphragm r u p t u r e d  d u r i n g  p r e s s u r i z a t i o n  of t h e  chamber. 

Work was s t a r t e d  on o b t a i n i n g  t e s t  equipment and assembly of t h e  
C o n t r o l  B a t t e r y  R e g u l a t o r  Module (CBRM) t e s t  specimen f o r  t e s t .  

Environmental  T e s t  and E v a l u a t i o n  Suppor t  S e c t i o n  

TD 6001 Mechanical  Dynamics T e s t i n g  - V i b r a t i o n  t e s t s  were performed 
on t h e  f o l l o w i n g  i t e m s :  ATM d i s t r i b u t o r ,  ATM camera and ATM camera con- 
t r o l  u n i t .  The d a t a  recorded  on t h e s e  t e s t s  h a s  been reduced and r e l e a s e d  
t o  t h e  r e q u e s t i n g  d i v i s i o n s .  

4 
Work con t inued  on t h e  i n s t a l l a t i o n  of a  common power and ground f o r  

t h e  v i b r a t i o n  a r e a .  S e v e r a l  ground problems have been e l i m i n a t e d  i n  t h e  
e x c i t e r  sys tem and bus b a r s  have been i n s t a l l e d  i n  t h e  d a t a  ' a q u i s i t i o n  
sys tem.  

A c c e l e r a t i o n  and v i b r a t i o n  f i x t u r e s  were des igaed  and f a b r i c a t e d  f o r  
t h e  ATM d i s t r i b u t o r  and ATM CBRM t e s t s .  

TD 6002 Space S i m u l a t i o n  T e s t i n g  - The f o l l o w i n g  t e s t s  a r e  i n  p ro-  
c e s s  o r  completed i n  t h e  thermal  vacuum l a b o r a t o r y :  

( 1 )  The SNAP 19 thermal  vacuum t e s t  con t inued  i n  p r o c e s s .  
( 2 )  The SO-56 ATM X-ray camera vacuum t e s t  has  been completed.  
( 3 )  Three hundred t h i r t y - s i x  s o l - a r  modules have been o u t g a s s e d  i n  

thermal  vacuum and t h e  t e s t  i s  s t i l l  i n  p r o c e s s .  
( 4 )  The SO-56 ATM X-ray t e l e s c o p e  thermal  vacuum t e s t  i s  i n  p ro-  

c e s s .  
( 5 )  O u t g a s s i n g - t e s t s  on t h e  ATM connec tors  a r e  c o n t i n u i n g .  
The s o l a r  modules and t h e  X-ray t e l e s c o p e  have proceeded on a  24-hour- 

a -day  s c h e d u l e  and s h o u l d  b e  completed t h e  f i r s t  week of August. 
The c o n n e c t o r  o u t g a s s i n g  t e s t s  were de layed  f o r  s e v e r a l  weeks by 

major  problems encounte red  i n  t h e  S p e c t r o s c a n  750 r e s i d u a l  gas  a n a l y z e r  
head and e l e c t r o n i c s .  These problems have been so lved  and c a l i b r a t i o n  
c u r v e s  have been made t o  e s t a b l i s h  a  r e f e r e n c e  background i n  t h e  vacuum 
chamber. T e s t s  w i l l  b e g i n  immediately.  

TD 6003 EM1 T e s t i n g  and A n a l y e  - Development t e s t s  on t h e  Metro- 
P h y s i c s  p r o t o t y p e  p r e s s u r e  gauge power supp ly  and p r e s s u r e  gauge thermo- 
s t a t  were completed.  Both u n i t s  met t h e  requ i rements  of MIL-I-.6181D. The 
H-alpha camera zoom e l - e c t r o n i c s  were s u c c e s s f u l l y  t e s t e d  t o  t h e  t r a n s i e n t  
s u s c e p t i b i l i t y  requ i rement .  
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Q u a l i f i c a t i o n  t e s t i n g  was pe r fo rmed 'on  t h e  BBRC a c q u i s i t i o n  s u n  s e n -  
s o r  and t h e  Honeywell ATM f i n e  s u n  s e n s o r .  There  w e r e . s e v e r a 1  d i s c r e p a n -  
c i e s  found  i n  t h e  50M02477 ATM c i r c u i t  t r a n s i e n t  s p e c i f i c a t i o n  a s  a r e -  
s u l t  of t h e s e  t e s t .  F u r t h e r  i n v e s t i g a t i o n  of t h e  methods of i n t e r p r e -  
t a t i o n  and p h y s i c a l  r e q u i r e m e n t  i s  bei-ng s t u d i e d .  

11. STAFFING 

T h e r e  a r e  19 p e o p l e  p r e s e n t l y  s u p p o r t i n g  t h i s  Appendix. 
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TD CF-1 P.U. Conputer  Checkout Console  - The d e s i g n  of a  t e s t  c o n s o l e  
a d e q u a t e  f o r  making a  performance e v a l u a t i o n  of  f l i g h t  type  p r o p e l l a n t  
u t i L i z a t i o n  computers  was i n i t i a t e d .  A meet ing was h e l d  w i t h  S6IE-ASTR- 
CFS t o  d e t e r m i n e  t h e  t e s t  p rocedures  and t h e  hardware  a v a i l a b i l i t y .  
P i n  f u n c t i o n s  a r e  now b e i n g  p repared  t o  d e f i n e  t h e  l o c a t i o n  of  t h e  i n p u t /  
o u t p u t  and moni to r  p o i n t s  f o r  t h e  sys tem.  

TD CF-3 S a t u r n  C o n t r o l  Hardware - One c o n t r o l  s i g n a l  p r o c e s s o r  
was e l e c t r i c a l l y  t e s t e d  and a d j u s t e d  f o r  u s e  i n  t h e  S a t u r n  V breadboard 
a r e a .  

Two c o n t r o l  computer anomal ies  were d e t e c t e d  r e c e n t l y  by KSC p e r -  
s o n n e l .  One i n v o l v e s  a  s p a t i a l  a m p l i f i e r  o u t p u t  p u l s e  w i d t h  of  l e s s  
than  t h e  s p e c i f j e d  minimum d u r i n g  S - I 1  t o  S-IV s t a g i n g ;  t h e  o t h e r  i n v o l v e s  
n o i s e  t r a n s i e n t s  which a r e  f e d  back i n t o  t h e  LVDA from t h e  c o n t r o l  computer .  
Both problems a r e  under  i n v e s t i g a t i o n ;  t h e  r e s u l t s  t o  d a t e  a r e  incomple te .  

TD CF-4 ATM C o n t r o l  Computer - A p r e l i m i n a r y  q u a l i f i c a t i o n  t e s t  docu- 
ment was   re pared and submi t t ed  t o  t h e  t e c h n i c a l  c o n t a c t  f o r  review.  . * 

C o r r e c t i o n s  and a d d i t i o n s  w i  11 be made d u r i n g  t h e  n e x t  r e p o r t i n g  p e r i o d .  
One Am c o n t r o l  computer a b n o r m a l i t y  ( a n a l o g  i n t e g r a t o r  d r i f t  i s  

c u r r e n t l y  under  i n v e s t i g a t i o n .  The t e s t i n g  of t h e  r a t e  i n t e g r a t o r s  f o r  
t h e  p r o t o t y p e  computer was completed.  T h i s  work i n c l u d e d  d r i f t  t e s t s  
w i t h  v a r i o u s  combina t ions  of t e m p e r a t u r e ,  s c a l e  f a c t o r s ,  and s e v e r a l  modi- 
f i e d  component c o n f i g u r a t i o n s .  These t e s t s  a l s o  i n c l u d e d  t h e  c h a r a c t e r i -  
z a t i o n  of  p r i n t e d  c i r c u i t  board m a t e r i a l s  w i t h  r e s p e c t  t o  e l e c t r i c a l  l e a k -  
a g e ,  and t h e  c h a r a c t e r i z a t i o n  of  conformal  c o a t i n g  m a t e r i a l s .  These t e s t s  
were completed and a  f i n a l  r e p o r t  was p r e p a r e d  f o r  t h e  t e c h n i c a l  c o n t a c t .  

An i n t e g r a t o r  breadboard u t i l i z i n g  a Union Carb ide  i n t e g r a t e d  c i r c u i t  
o p e r a t i o n a l  a m p l i f i e r  was comple ted ;  e v a l u a t i o n  i s  i n  p r o c e s s .  

TD CF-5 T h r u s t e r  A t t i t u d e  Contro-stem Requirements - The most 
r e c e n t  r e v i s i o n  of t h e  Workshop A t t i t u d e  C o n t r o l  System Document was r e -  
viewed and a  p r e l i m i n a r y  t a b u l a t i o n  of  t h r u s t e r  a t t i t u d e  c o n t r o l  sys tem 
hardware  r e q u i r e m e n t s  was made. T h i s  t a b u l a t i o n  w i l l  be  expanded and 
updated p e r i o d i c a l l y  a s  new r e q u i r e m e n t s  a r e  developed.  

A t e s t  p l a n  f o r  t h e  c o n t r o l  r e l a y  package l i f e  t e s t  was completed and 
t h e  assembly of t h e  r e q u i r e d  hardware and instrumentation was begun. 

'I'D CGG-l/CGG-7 DDAS Computer Maintenance - I?) CGG-7 was w r i t t e n  which 
c o n t i n u e d  t h e  work df and r e p l a c e d  TD CGG- 1. Da.i l y  p r e v e n t i v e  maintenance 
s u p p o r t  was p rov ided  on t h e  R C A - 1 l O A  sys tem.  Provided o p e r a t i o n a l  sup-  
p o r t  by runn ing  magnet ic  t a p e  upda tes  on t h e  110A. Prov ided  s u p p o r t  i n  
o b t a i n i n g  d a t a  on a  n o i s e  problem c h a t  i s  a f f e c t i n g  t h e  o p e r a t i o n  o f  t h e  
2 6 - v o l t  r e g u l a t o r  i n  t h e  RCA- 110A computer.  
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TD CGG-2/TD CGG-9 RCA-11OA Computer System/Saturn  V System SimuLator - 
TD CGG-9 was w r i t t e n  which c o n t i n u e d  t h e  work of and r e p l a c e d  TD CGG-2. 
A s e r i e s  of d e s i g n  rev iew mee t ings  w i t h  SDS on t h e  new DEE-6 sys tem were 
a t t e n d e d .  The o b j e c t  of t h e s e  meet ings  was t o  e s t a b l i s h  a  d i f f e r e n t  
d e s i g n  p h i l o s o p h y  f o r  p a r t  of t h e  DEE-6 hardware and s o f t w a r e .  P r i o r  t o  
and d u r i n g  t h e s e  m e e t i n g s ,  SDS provided p r e l i m i n a r y  drawings  on t h e i r  
new sys tem.  These uncomplete drawings  a r e  under review.  

TD CGO-9 D i g i t a l  E v a l u a t o r  (DEE-6) Suppor t  - During t h i s  r e p o r t i n g  
p e r i o d ,  S p e r r y  Rand p e r s o n n e l  a t t e n d e d  a  s e r i e s  of DEE-6 h a r d w a r e / s o f t -  
ware  d e s i g n  rev iew mee t ings .  The purpose  of t h e s e  mee t ings  was t o  o b t a i n  
a b e t t e r  u n d e r s t a n d i n g  of  t h e  new DEE-6 sys tem and t o  s u g g e s t  methods of  
improving t h e  sys tem.  

An a n a l y s i s  o f  t h e  SDS 92 s o f t w a r e  t o  be  d e l i v e r e d  a s  p a r t  of t h e  
new DEE-6 sys tem was begun. T h i s  a n a l y s i s  i s  be ing  performed on a  program 
l i s t i n g  r e c e i v e d  J u l y  17 ,  1969 and S c i e n t i f i c  Data System DEE-6 Remote 

' Scanner  t o  SDS 930  "Y" TMCC I n t e r f a c e  Document (Drawing No. 119118) 
R e v i s i o n  E. 

TD CGS-1 D i g i t a l  Program f o r  SDS/Comcor Hybrid System - Debugging of -- 
t h e  program was c o n t i n u e d  and i s  p r e s e n t l y  8 0  p e r c e n t  completed.  I n  
debugg ing  t h e  program f u r t h e r  hardware problems were d e t e c t e d  i n  t h e  d i s -  
c r e t e  and i n t e r r u p t  c i r c u i t r y  o f  t h e  h y b r i d  c o n t r o l l e r .  These problems 
were  c o r r e c t e d  and debugging was con t inued .  

TD CGS-2 ATM S i m u l a t i o n  and Hardware I n t e g r a t i o n  - An automated 
s t a t i c  t e s t  program was w r i t t e n  t o  check t h e  s t a t i c  c o n d i t i o n  of  t h e  - - 
a n a l o g  computer .  The program v e r i f i e s  t h e  p a t c h i n g  of t h e  problem and 
t h e  s t a t i c  c o n d i t i o n  o f  t h e  a n a l o g  components. 

The dynamic s i m u l a t i o n  of t h e  ATM problem h a s  been hampered by 
o s c i l l a t i o n s  i n  t h e  r e s o l v e r  s e c t i o n  of t h e  a n a l o g  computer.  The vendor 
i s  p r e s e n t l y  working t o  c o r r e c t  t h e  o s c i l l a t i o n s .  

TD CGS-3 Sigma 2 Disp-lay Sof tware  - By r e s e a r c h i n g  t h e  FORTRAN l i b r a r y  
l i s t i n g  and a  s e r i e s  of memory dumps, enough i n f o r m a t i o n  h a s  been l e a r n e d  
a b o u t  t h e  Sigma 5 sys tem t o  program a n  a d d i t i o n  t o  t h e  FORTRAN l i b r a r y  c a l l e d  
t h e  WRTCRT s G b r o u t i n e .  The WRTCRT s u b r o u t i n e  u s e s  t h e  FORTRAN WRITE 
s t a t e m e n t  and t h e  FORMAT i n s t r u c t i o n  t o  compi le  a  l i n e  of t e x t  i n t o  EBCDIC 
c o d i n g  f o r  t r a n s m i s s i o n  from t h e  Sigma 5 t o  t h e  Sigma 2  f o r  p l a c i n g  t h e  
d a t a  on t h e  d i s p l a y .  

A s  of  t h i s  d a t e ,  t h e  i n t e r n a l  s o f t w a r e  a s s o c i a t e d  w i t h  t h e  s u b r o u t i n e  
d i s p l a y  i s  n o t  f u n c t i o n i n g  c o r r e c t l y ,  o r  t h e  p rocedure  f o r  u s i n g  them a s  
o u t l i n e d  by t h e  v e n d o r ' s  i n s t r u c t i o n  manual i s  incomple te .  Work w i l l  con-  
t i n u e .  i n  debugging t h e  program. 

TD CGS-4 Sigma 5 F o r t r a n  I V  Compiler - The s t a t u s  of  t h i s  TD h a s  n o t  
changed s i n c e  t h e  l a s t  r e p o r t i n g  p e r i o d  due t o  low p r i o r i t y  and u n a v a i l a b l e  
manpower. , The comple t ion  d a t e  f o r  t h i s  TD h a s  been ex tended .  
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TD CGS-5 ATM I n t e r f a c e  ~ i a p n o s t i c  - The Sigma 5 moni to r  h a s  been 
modi f i ed  t o  a  1 low communication w i t h  t h e  ATM i n t e r f a c e  equipment .  Two 
F o r t r a n  subrou t i -nes  were  developed u s i n g  t h e  change i n  t h e  moni to r  t o  
communicate w i t h  t h e  ATM i n t e r f a c e . .  I n  check ing  o u t  F o r t r a n  s u b r o u t i n e s ,  
t h e  t e c h n i c a l  c o n t a c t  developed a  d i a g n o s t i c  program f u l f i l l i n g  t h i s  
TD. Hence, t h e  TD w i l l   be^ c a n c e l l e d .  

TD CGS-6 Flig_hL V e r i f i c a t i o n  Equipment D i a g n o s t i c  - No work was 
performed on t h i s  TD d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  

TD CGS-7 INTRACOM/APM D i a g n o s t i c  E v a l u a t i o n  - Debugging was con- 
t i n u e d  on t h e  r e w r i t t e n  INTRACOM d i a g n o s t i c s .  The d i s c r e t e  package i s  
comple te  and debugging of  t h e  r e a l t i m e  e n t r y ,  D / A 1 s ,  and i n t e r r u p t s  i s  
80 p e r c e n t  comple te .  

The a n a l o g  (APM) d i a g n o s t i c s  were modi f i ed  b u t  n o t  comple te ly  d e -  
bugged. 

TD CGS-8 SEL 810LATM S i m u l a t i o n  Program - No work h a s  been done 
on t h i s  TD s i n c e  t h e  l a s t  r e p o r t i n g  p e r i o d  s i n c e  t h e  t a s k  i s  complete  t o  
t h e  e x t e n t  t h a t  t h e  hardware  w i l l  a l l o w .  Th i s  TD h a s  been extended.  

TD CGS-9 Checkout of DGP-6 Analog C o n t r o l  I n t e r f a c e  - The DGP-6 
Analog C o n t r o l  I n t e r f a c e  program h a s  been completed and i s  o p e r a t i o n a l .  

The o p e r a t i n g  i n s t r u c t i o n s ,  f l o w  c h a r t s  and program l i s t i n g s  a r e  con-  
t a i n e d  i n  r e p o r t  SP-525-0239, DGP-6 Analog C o n t r o l  I n t e r f a c e  Checkout 
Program. 

The t a s k  was completed on J u l y  1. 

TD CGS-10 T e s t  D i s p l a y  P r o g ~ a m  f o r  SEL 840K System - No work h a s  - -- 
been clone on t h i s  TD s i n c e  t h e  l a s t  r e p o r t i n g  p e r i o d  s i n c e  t h e  i n t e r f a c e  
between t h e  SEL-810A and t h e  SEL-840A i s  b e i n g  i n s t a l l e d  and checked o u t .  

TD CGS-11 Magnetic Tape Read/Write r o u t i n e  - Five  s u b r o u t i n e s  were  
deve loped  i n  t h e  comple t ion  of t h i s  TD. Two of t h e  s u b r o u t i n e s '  a r e  used 
t o  i n i t i a l i z e  t h e  b u f f e r  a r e a s  used i n  w r i t i n g  o n t o  and r e a d i n g  from 
magne t i c  t a p e .  Two r o u t i n e s  a r e  used t o  w r i t e  on magnet ic  t a p e  from 
s p e c i f i e d  b u f f e r s .  The l a s t  r o u t i n e  r e a d s  d a t a  from magnet ic  t a p e  a s  
s p e c i f i e d  by t h e  r e a d  i n i t i a l i z a t i o n  r o u t i n e .  The main f u n c t i o n  of t h e s e  
s u b r o u t i n e s  i s  t o  minimize t h e  wai.t t ime i n  a  r e a l -  t ime s i m u l a t i o n  a p p l i -  
c a t i o n .  

T h i s  t a s k  was completed on J u l y  18.  

TD CGS-12 A'JM B a t t e r y  C e l l  Matching Computer P rogrgnz  - Systems 
a n a l y s i s  and programming on t h e  AT14 b a t t e r y  c e l l  m t c h i n g  programs ( c e l l -  
mate s y s t e m )  was c o n t i n u e d .  A p r o g r e s s  summary f o r  t h i s  r e p o r t i n g  p e r i o d  
f o l l o w s :  
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( 1 )  Changes were  made t o  t h e  c e l l  matching moni to r  program 
which p r o v i d e  t h e  c a p a b i l i t y  of d e t e c t i n g  a n a l o g  numbers 448 and 449 
a s  the, c h a r g i n g  c u r r e n t  a n a l o g  of a l l  c e l l s .  Limited debugging of t h i s  
program was c o n t i n u e d .  

( 2 )  The w r i t i n g  of  t h e  s o f t w a r e  r e q u i r e m e n t s  f o r  t h e  c e l l - m a t e  
sys tem was completed and submi t t ed  t o  t h e  t e c h n i c a l  c o n t a c t .  

TD CGS-17 Update of  Sampled Data Program - The c o n t i n u o u s  and 
sampled d a t a  f r e q u e n c y  program was debugged w i t h  t h e  c a p a b i l i t i e s  i t  had 
when d e l i v e r e d ,  i . e . ,  t h e  computat ion of t h e  f requency  r e s p o n s e ,  p o l y -  
nomial  m a n i p u l a t i o n ,  and making Nyquis t  p l o t s .  The f o l l o w i n g  f e a t u r e s  

'were added :  ( 1 )  t i t l i n g  of t h e  and p l o t s ,  ( 2 )  phase  s c a n  of  
t h e  d a t a ,  ( 3 )  p l o t t i n g  of t h e  F ( s )  and F ( z )  d a t a ,  ( 4 )  f i n d i n g  r o o t s  of 
po lynomia l s ,  ( 5 )  making a  f r equency  r e s p o n s e  u s i n g  t h e  r o o t s  of a  p o l y -  

d 
nomial  a s  opposed t o  u s i n g  t h e  polynomial ,  (6) i n p u t  of r o o t s  t o  t h e  
r o u t i n e ,  and ( 7 )  s i n g l e  and doub le  p r e c i s i o n  v e r s i o n s  of  t h e  program. 

T e s t  c a s e s  were run and t h e  documentat ion comple t ing  t h i s  TD was 
d e l i v e r e d  on J u l y  18.  

TD CGS-18 G e n e r a l  Root Locus Program - I n  t h e  m o d i f i c a t i o n  of t h e  
. e x i s t i n g  program, a  s u b r o u t i n e  which found t h e  r o o t s  of  a  polynomial  
would n o t  work i f  t h e  d e r i v a t i v e  equa led  0 f o r  t h e  i n i t i a l  g u e s s  of t h e  
r o o t .  

A t e s t  c a s e  i s  b e i n g  p repared  t o  comple te ly  check o u t  t h i s  program. 
The documenta t ion ,  w i t h  t h e  f low c h a r t s  and l i s t i n g s ,  i s  b e i n g  p r e p a r e d .  

TD CGS-19 P l o t t e r  Sof tware  f o r  t h e  SEL-84OA - The s o f t w a r e  package 
h a s  been completed t o  t h e  e x t e n t  t h a t  t h e  a p p r o p r i a t e  g r i d  and c u r v e s  
c a n  be  p l o t t e d  and t h a t  most  of t h e  d e s i r e d  program o p t i o n s  have been 
checked o u t .  

The incomple te  p o r t i o n  d e a l s  w i t h  t h e  l a b e l i n g  of t h e  o r d i n a t e  and 
a b c i s s a .  Due t o  a  probl-em w i t h  t h e  Benson Lehner-120 ha rdware ,  a s s o c i -  
a t e d  w i t h  t h e  c h a r a c t e r  p r i n t i n g ,  p a r t  of t h e  program h a s  t o  be m o d i f i e d .  
Program checkou t  can  n o t  be  completed u n t i l  t h i s  m o d i f i c a t i o n  i s  made. 

Documenta.tion w i l l  i n c l u d e  t h e  a p p r o p r i a t e  program e x p l a n a t i o n  
and f l o w  c h a r t s .  

TD CGS-20 S a t u r n  V I n p u t  P r o c e s s i n g  -Program - The e x i s t i n g  sub-  
r o u t i n e  i n  t h e  i n p u t  p r o c e s s i n g  program t o  c a l c u l a t e  t h e  bending d a t a  wi. 1.1 
b e  t a k e n  o u t  and a  new s u b r o u t i n e  w i l l  be w r i t t e n  which w i l l  o b t a i n  t h e  
bending d a t a  from a  magne t i c  t a p e  f u r n i s h e d  by t h e  u s e r .  

T h i s  t a s k  i s  a n  e x t e n s i o n  t o  t h e  work i n i t i a t e d  by TD No. R-ASTR- 
FO-7. 

TD CGS-21 ATM System Response Ana1ysj.s - - The c u r r e n t  ATM s i m u l a t i o n  
on t h e  SEL 84C)A/AD-4 sys tem w i l l  be t r a n s f e r r e d  t o  t h e  Sigma-Comcor s y s -  
tem. 
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The i n i t i a l  phase  of  t h e  t a s k  w i l l  be on t h e  l i n e a r  ATM model. P r e -  
s e n t l y  t h e  d j ; g i t a l  program i s  b e i n g  developed and a n a l o g  d iagrams  a r e  
b e i n g  p r e p a r e d  f o r  t h e  l i n e a r  model s i m u l a t i o n .  

TD CGS-22 V e r i f i c a t i o n  of  Sigma 5/CI-5000 Hybrid Sof tware  - V e r i -  
f i c a t i o n  of t h e  CSSL, AAP, APV and EV s o f t w a r e  package f o r  t h e  Sigma hy-  
b r i d  s y s  tern w i l l  be performed.  

D i f f e r e n t i a l  e q u a t i o n s  s i m u l a t i n g  a  ,s imple mechanical  model w i l l  
be  checked u s i n g  t h e  CSLL and AAP s o f t w a r e .  

CSSL g e n e r a t e s  a  c o m p l e t e l y  d i g i t a l  so l -u t ion  and AAP g i v e s  a  p a t c h -  
i n g  p r o c e d u r e  f o r  an  a n a l o g  s o l u t i o n .  The r e s u l t s  of  the- two s imula-  
t i o n s  w i l l  be  checked a g a i n s t  t h e  known s o l u t i o n  of t h e  model. 

The APV and EV s o f t w a r e  packages w i l l  be used i n  c o n j u n c t i o n  w i t h  
t h e  a n a l o g  s i m u l a t i o n  s i n c e  t h e s e  packages i n s u r e  t h a t  t h e  problem h a s  
been s e t  up p r o p e r l y .  S t a t i c  and dynamic checks  of  t h e  a n a l o g  s i m u l a -  
t i o n  a r e  a l s o  o b t a i n e d  u s i n g  APV and EV. 

TD CGS-23 840XP EAU D i a g n o s t i c  - A d i a g n o s t i c  program i s  b e i n g  
w r i t t e n  t o  run  c o n c u r r e n t l y  i n  bo th  CP's  of  t h e  84CMP system.  The p r o -  
gram i s  b e i n g  w r i t t e n  i n  two phases .  Phase  I - F u n c t i o n a l l y  c o r r e c t  
program ( s y n c h r o n i z a t i o n ,  e r r o r - c h e c k i n g ,  I / O ,  e t c . )  u s i n g  a  s imple  
math model. T h i s  phase  i s  approx imate ly  9 0  p e r c e n t  complete .  Phase  I1 - 
" R o t a t i n g  rod" e q u a t i o n s  w i l l .  r e p l a c e  t h e  s imple  math model of Phase  I .  

TD CGS-24 840A EAU D i a g ~ o s t i c  -- Program - No work h a s  been performed 
on t h i s  TD. Work w i l l  beg in  f o l l o w i n g  comple t ion  of TD CGS-23. 

TD CGS-25 Sigma 5  Func t ion  Genera to r  - This  t a s k  c o n s i s t s  of  w r i t i n g  
two s u b r o u t i n e s .  The f i r s t  i s  a  d a t a  p r e p a r a t i o n  s u b r o u t i n e  which w i l l  
a l l o w  a u s e r  t o  d e f i n e  a n  independent  v a r i a b l e ,  x ,  and o b t a i n  s e v e r a l  
dependen t  v a r i a b l e s  f i ( x ) .  The v a r i o u s  v a l u e s  o f  t h e s e  q u a n t i t i e s  a r e  
s t o r e d  t a b l e s  i n  t h e  computer memory. The second i s  a  r e a l  t ime  f u n c t i o n  
g e n e r a t o r  s u b r o u t i n e  which w i l l  a l l o w  t h e  use  of a  F o r t r a n  CALL t o  o b t a i n  
t h e  c o r r e s p o n d i n g  v a l u e s  of f i ( x )  u s i n g  s t r a i g h t  l i n e  i n t e r p o l a t i o n .  

The program i s  c u r r e n t l y  b e i n g  f l o w  c h a r t e d  and coded. 

TD CS- 1 Hybrid System Number 1 Suppor t  - This  sys tem h a s  n o t  been 
a c c e p t e d  by MSFC, t h e r e f o r e  r e g u l a r  maintenance s u p p o r t  h a s  n o t  been 
r e q u i r e d .  Sys tem e n g i n e e r s  and t e c h n i c i a n s  performed d a i l y  checkou t  t o  
h e l p  d e f i n e  problem a r e a s  i n  t h e  hardware .  On t h e  Sigma 5 ,  a  memory 
p l a n e ,  power d i s t r i b u t i o n  r e l a y ,  a  l o g i c  module, and two muff i n  f a n s  f a i l e d  
and were  r e p l a c e d  by A s t r o d a t a  Inc .  S e v e r a l  power s u p p l y  problems i n  t h e  
D/A and A / D  c o n v e r t e r s  were r e s o l v e d .  I n  t h e  a n a l o g  p o r t i o n ,  a  s p u r i o u s  
o s c i l l a t i o n  problem i s  now b e i n g  i n v e s t i g a t e d .  

TD CS-2 Hybrid System Number 2  Suppor t  - System e n g i n e e r i n g  opera -  --.. 
t i o n a l  and maintenance s u p p o r t  were perfbrmecl d u r i n g  t h e  month of  J u l y .  
D i a g n o s t i c s  were run d a i l y  t o  v e r i f y  tile sys tem o p e r a t i o n  u s i n g  t h e  d a i l y  
checkou t  p rocedure .  The di.sc developed a n  i n t e r m i t t e n t  p r o b l t m  t h a t  h7as 
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c o r r e c t e d  by r e p l a c i n g  t h e  d r i v e  b rake  and hav ing  t h e  a i r  c o n d i t i o n i n g  
r e p a i r e d .  The system has  developed an  i n t e r m i t t e n t  problem such  t h a t  b i t  
16 i s  b e i n g  dropped between t h e  1 / 0  d e v i c e s  and t h e  c e n t r a l  p r o c e s s o r .  
The amount of t ime  l o s t  because  of t h i s  problem i s  n o t  s i g n i f i c a n t ,  and 
due t o  i t s  h i g h l y  i n t e r m i t t e n t  n a t u r e  i t  has  been d i f f i c u l t  t o  d iagnose .  
Some o t h e r  minor problems were encounte red  and c o r r e c t e d  w i t h o u t  a p p r e c i -  
a b l e  downtime. A l l  f a i l u r e s  and c o r r e c t i v e  a c t i o n s  were recorded  i n  t h e  
sys tem l o g  book. 

A d a i l y  checkout  program is  b e i n g  w r i t t e n  t o  a s s i s t  i n  t h e  d a i l y  
checkout  r o u t i n e  and is  b e i n g  used i n  a  p r e l i m i n a r y  v e r s i o n .  

TD CS-3 Hybrid %stem No. 3 Suppor t  - D a i l y  p r e v e n t i v e  maintenance - - ---- 
and d i e g n o s t i c  programs were performed on t h e  system. A d i s c  h e a t i n g  
problem i s  p r e s e n t l y  b e i n g  i n v e s t i g a t e d .  

J u s t  p r i - o r  t o  t h e  launch of AS-506 t h e  c a r d  r e a d e r ' s  nylon d r i v e  
g e a r  s h e a r e d  o f f  a  number of t e e t h .  T h i s  g e a r ,  t h e  major t h r o a t  s h a f t  
assembly,  p i c k e r  r o l l e r ,  and b e l t  were r e p l a c e d  and a d j u s t e d .  I n  t h e  
p r o c e s s  of v e r i f y i n g  t h e  c a r d  r e a d e r  a  m i s - r e g i s t r a t i o n  e r r o r  was e l i m i -  
n a t e d  by c o r r e c t i n g  a  c o l d  s o l d e r  j o i n t  on a  photo  d iode .  

Alignment of photo  d i o d e  lamps used on t h e  l i n e  p r i n t e r ' s  code wheel 
c o r r e c t e d  t h e  s i t u a t i o n  t h a t  caused i n t e r m i t t e n t  double  p r i n t i n g  and 
c h a r a c t e r s  t o  be  dropped. Magnetic t a p e  h a n d l e r  "CI1 would r u n  fo rward  
d u r i n g  a  w r i t e  o p e r a t i o n  on llB1l. T h i s  was c o r r e c t e d  by add ing  a decoup- 
l i n g  c a p a c i t o r  a c r o s s  t h e  MTU l o g i c  bus and u s i n g  a n  i n v e r t e r  c a r d  w i t h  
b e t t e r  n o i s e  r e j e c t i o n .  

A CI-5000 -150 v o l t  a m p l i f i e r  power supp ly  v o l t a g e  was h igh .  The 
r e g u l a t o r  c i r c u i t  invo lved  was r e p a i r e d .  Three  HODAD1s and one HODN) 
compartor  were r e p l a c e d  on t h i s  system. 

TD CS-4 H y b r i d A s t e m  -. No. 4 Sup100 - The d i g i t a l  p o r t i o n  of t h e  s y s -  
tem i s  i n  p r o c e s s  of b e i n g  i n t e r f a c e d  w i t h  i t s  p e r i p h e r a l  u n i t s  and made 
o p e r a t i o n a l .  The Ampex TM-9 t a p e  h a n d l e r s ,  t h e i r  I f l T J l  s ,  and t h e  TCU a r e  
now b e i n g  checked. 

The s e r v o  system f o r  s e t t i n g  p o t e n t i o m e t e r s  on DC-8 was repaire .d .  
Two s e r v o  p o t e n t i o m e t e r s  and t h r e e  a m p l i f i e r s  were r e p l a c e d  and r e p a i r e d  
on DC-4. 

TD CS-5 Q b r i d  --- System Number 5  Suppor t  - Dai ly  checkout ,  c a l i b r a t i o n  
and p r e v e n t i v e  maintenance were performed. A l l  component f a i l u r e s  were 
l i s t e d  i n  t h e  l o g  book. 

During J u l y  t h e r e  was no l o s s  of 0 p e r a t i . n ~  t ime on any of t h e  e q u i p -  
ment t h a t  i s  i n c l u d e d  i n  t h i s  TD. 

Two f a i l u r e s  i n  t h e  a d d r e s s  sys tem,  a  m u l . t i p l i e r  and i n t e g r a t o r ,  were 
r e p a i r e d  on t h e  DC9 Analog Computer. Three d e l a y  l i n e s  on DGP2 were ad-  
j u s  te.d. 
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TD CS-6 Hybrid System No. 6  S u p l o r t  - - D i a g n o s t i c  t e s t i n g ,  p r e v e n t i v e  
main tenance ,  and c a l i b r a t i o n  were performed on t h e  system. The most s i g -  
n i f i c a n t  f a i l u r e  t h a t  occured d u r i n g  t h e  month of J u l y  was a  problem wi th  
t h e  CI-500 a n a l o g  computer network c o n t r o l  c i r c u i t r y .  

A d i a g n o s t i c  h a s  been checked o u t  and hardware m a l f u n c t i o n s  c o r r e c t e d  
which a l l o w s  t h e  t h r e e  c o u n t e r s  and t h e  1 6 - b i t  r e g i s t e r  i n  t h e  SVS-ASTEC 
b u f f e r  t o  be checked d a i l y .  A d i a g n o s t i c  t o  check t h e  A/D c o n v e r t e r  chan- 
n e l s  haB a l s o  been modif ied and i s  now o p e r a t i o n a l .  These d i a g n o s t i c s  
were a  p a r t  of t h e  h y b r i d  s i m u l a t o r  sys tems d i a g n o s t i c  d e s c r i b e d  i n  S p e r r y  
Report  No. SP-210-0021. 

A l l  maintenance a c t i v i t i e s  were recorded  i n  t h e  sys tems l o g  books. 

TD CS-7 Hybrid System Number 7  Supgor t  - D a i l y  checkout ,  c a l i b r a t i o n ,  
and p r e v e n t i v e  maintenance were performed d u r i n g  t h e  month of J u l y .  The 
sys tems  o r i g i n a l  d i s c  d r i v e  t h a t  was t e m p o r a r i l y  r e p l a c e d  i n  June  was r e -  
i n s t a l l e d  i n  t h i s  sys tem.  

The i n t e r f a c e s  f o r  t h e  c a r d  r e a d e r  and c a r d  punch a r e  b e i n g  i n s t a l l e d  
i n  t h e  1/0 d e v i c e s .  

0 Some minor problems were encounte red  and c o r r e c t e d  w i t h o u t  a p p r e c i a b l e  
downtime. A l l  f a i l u r e s  and c o r r e c t i v e  a c t i o n s  were recorded  i n  t h e  s y s  tem 
l o g  book. 

TD CS-8 Maintenance on Genson-Le11ner P l o t t i n g  Systems - The Benson- 
Lehner p l o t t e r s  were t e s t e d  and c leaned  d a i l y .  The on ly  s i g n i f i c a n t  f a i l -  
u r e  t h a t  o c c u r r e d  d u r i n g  t h e  month of J u l y  was a  problem w i t h  t h e  a l a r m  
c i r c u i t  i n  t h e  BL-120 p l o t t e r .  

A f a n  has  been mounted on t h e  r e a r  of t h e  BL-120 CRT c h a s i s  t o  p r o v i d e  
c o o l i n g  f o r  t h e  p r i n t e d  c i r c u i t  c a r d s  l o c a t e d  t h e r e .  

TD CS-9 D i g i t a l  F i l t e r  Development - The f i n a l  e l e c t r i c a l  checkout  of 
t h e  d i g i t a l  f i l t e r  is  n e a r i n g  complet ion.  The f i l - t e r  g e n e r a l l y  i s  f u n c -  
t i o n a l .  i n  a l l  a r e a s  b u t  mal func t ions  i n t e r m i t t e n t l y .  S e v e r a l  s e l e c t e d  modes 
of o p e r a t i o n  which were used t o  demons t ra te  t h e  Auburn U n i v e r s i t y  f i l t e r  
have been t r i e d  w i t h . s u c c e s s .  Some d i f f i c u l t y  h a s  been e x p e r i e n c e d  when 
implementing Lap lace  t r a n s f e r  f u n c t i o n s ,  which i n d i c a t e s  a  need f o r  f u r t h e r  
rev iew of t h e  t h e o r y  of o p e r a t i o n .  Development of a s e t  of c o e f f i c i e n t  
t a b l e s  v e r s u s  normal ized o u t p u t  may be r e q u i r e d  t o  p e r m i t  a  comp1.ete check- 
o u t .  

TD CS-10 Development - of Shaping - Networks .- Programs -- - No work i n  t h i s  
a r e a  was r e q u e s t e d  d u r i n g  t h e  r e p o r t i n g  p e r i o d .  

TD CS-11 D a i l y  Check of DTV T r a i l e r  - - During checkouts  of t h e  DTV 
t r a i l e r  t h i s  month a  few minor problems were d i s c o v e r e d  i n  t h e  Brush r e -  
c o r d i n g  equipment.  The problems c o n s i s t e d  of a  bad a m p l i f i e r  and a  b roken  
band on  a penmotor. Both of t h e s e  problems have been c o r r e c t e d  u s i n g  a v a i l -  
a b l e  s p a r e  p a r t s .  
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NASA main tenance  crews have c o r r e c t e d  t h e  problems i n  t h e  a i r -  
c o n d i t i o n e r s  i n  t h e  DTV t r a i l e r .  No o t h e r  problems have deve loped  i n  
t h i s  a r e a .  

TD CS-12 Mechanical  D e s i l n  - S u p p o r t  - - During t h e  month of Ju1.y de-  
s i g n s  were ccmpleted on a n  o v e r t o p  s e c t i o n  f o r  a  SEL-810 computer ,  m o d i f i -  
c a t i o n s  t o  a t h r e e - p h a s e  power s u p p l y ,  a  nylon g e a r  f o r  t h e  Uptime c a r d  
r e a d e r s ,  a  pa tchboard  s t o r a g e  f i x t u r e ,  and a  p r i n t e d  w i r i n g  board  f o r  D C - 1 .  

O t h e r  work completed i n c l u d e s  s i l k  s c r e e n i n g  f o u r  mete r  s c a l e s ,  l a y -  
o u t  of a  sys tem scheciul ing c h a r t ,  drawing a  I I J "  s i z e  e l e c t r i c a l .  schema.t ic 
of a n  ATM s i m u l a t o r  p a n e l  w i r i n g ,  and comple t ing  drawings  of t h e  Computer 
D i v i s i o n  o f f i c e  l a y o u t .  

TD CS-13 C e n t r a l  S i m u l a t i o n  Equikment S p a r e  P a r t s  System - T h i s  TD 
was c a n c e l l e d  by S&E-ASTR-CS due t o  e - ~ t e n d e d  d e l a y  i n  o b t a i n i n g  t h e  r e -  
q u i r e d  f l o o r  s p a c e  f o r  t h e  p a r t s  room. 

TD CS-15 S a t u r n  V: S - I 1  & S-IVB S t a g e  - Dynamic S i m u l a t i o n  - The equa-  
t i o n  s t r u c t u r e  development ,  p r e l i m i n a r y  l o g i c  f l o w  d iagrams ,  and t h e  ana-  
l o g  w i r i n g  diagram f o r  t h e  S - I 1  s t a g e  dynamic s i m u l a t o r  have been completed.  
The a n a l o g  p o r t i o n  i s  b e i n g  pa tched .  

The d i g i t a l  p o r t i o n  of t h e  s i m u l a t i o n  i s  b e i n g  i n v e s t i g a t e d  t o  a s c e r -  
t a i n  i f  a  s t a t e  v a r i a b l e  o r  m a t r i x  type  development might be  s i m p l e r  and 
e a s i e r  f o r  devel.opment and change.  

TD CS-16 SDS 930A, 930B, and 91.0 Computer --- F a c i l i t y  - Systems e n g i -  
n e e r i n g ,  o p e r a t i o n a l ,  and maintenance s u p p o r t  were performed d u r i n g  t h e  
month of J u l y .  

S u p p o r t  was p rov ided  i n  t h e  a c t i v a t i o n  of t h e  DEE/Cell-Mate sys tem.  
Checkout of t h e  d i s c r e t e  r e l a y  c h a s s i s  was c o n t i n u e d ,  w i t h  approx imate ly  
50 p e r c e n t  of t h e  checkou t  completed.  

A l i s t  of hardware  i t ems  which shou1.d be  covered i n  the. SDS main te -  
nance c o n t r a c t  was compi led and s u b m i t t e d  t o  S&E-ASTR-CSO. An i n v e n t o r y  
of t h e  p r e s e n t  l e v e l  of 910 s p a r e s  was completed.  A s u r v e y  of 930A and 
930B computer usage  GJas performed. 

Upon i n s t a l  l a t i o n  of t h e  RCA- 1 1 O A  I O D C f  s , c o r r e c t i v e  maintenance wns 
performed on t h e  s imula~Lor/ l lOA i n t e r f a c e .  The i n s t a l l a t i o n  of t h e  com- 
p u t e r - t o - c o m p u t e r  c o u p l e r  h a s  been t e m p o r a r i l y  d i s c o n t i n u e d  pending a r r i v a l  
of t h e  d e s i g n e r  f  r o n  SDS /Mary l and .  

O p e r a t i o n a l  s u p p o r t  was p rov ided  i n  t h e  debug, assembly,  c o m p i l a t i o n ,  
and  e x e c u t i o n  of computer programs f o r  S&E-ASTR- , S&E-CObP , and SGIE-QUAL. 
Debug of t h e  SDS r e a l - t i m e  moni to r  compi le r  was c o n t i n u e d .  

TD CS-17 Genera l  Simul-a t ion S u p p s  - Approximately 1500 cal-ds were 
punched f o r  u s e  i n  s i m u l a t i o n s .  

One r e p o r t  was typed  i n  b o t h  rough and f i n a l  form,  p r e p a r e d  f o r  r e -  
p r o d u c t i o n ,  and assembled f  o r  d i s t r i b u t i o n .  
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TD CS-18 ATM Motion S i m u l a t o r  - Drawings f o r  a n  a d j u s t a b l e  mount f o r  
t h e  a c q u i s i t i o n  s u n  s e n s o r  were p r e p a r e d  and t h e  i t e m  was p l a c e d  on o r d e r .  
A s u r f a c e  m i r r o r  t o  b e  used f o r  a l ignment  purposes  a l s o  was s p e c i f i e d  and 
o r d e r e d .  Two s u p p o r t s  n e c e s s a r y  f o r  h a n d l i n g  t o r q u e  measur ing f i x t u r e  
c l u s t e r s  and c o n t r o l  moment gyros  were s k e t c h e d ,  o r d e r e d ,  and r e c e i v e d .  
A commentary c n  t h e  encoder  s e c t i o n  of t h e  Owens I l l i n o i s  i n s t r u c t i o n  
manual was made f o r  t h e  t e c h n i c a l  c o n t a c t .  A number of s u g g e s t i o n s  f o r  
improvement were made. 

Owens I l l i n o i s  r e p r e s e n t a t i v e s  were p r e s e n t  d u r i n g  one h a l f  of  t h e  
r e p o r t i n g  p e r i o d .  During t l i i s  t i m e ,  no a c c e p t a n c e  t e s t s  were made. A 
number of Owens J l  l j  n o i s  e f f o r t s  , however, were moni tored a n d / o r  obse rved .  

A problem e x i s t s  i n  t h e  a r e a  of documentat ion.  A complete  s e t  of 
drawings  f o r  t h e  s i m u l a t i o n  equipment i s  n o t  a v a i l a b l e .  Some of t h e  e x i s t -  
i n g  p r i n t s  shou ld  be  c o r r e c t e d  and upda ted .  A c o r r e c t e d  and e d i t e d  i n s t r u c -  
t i o n  manual a l s o  i s  needed. It i s  b e l i e v e d  t h a t  e f f o r t s  shou ld  bc  made t o  
o b t a i n  t h e s e  i t ems  f rom t h e  vendor  t o  e x p e d i t e  f u t u r e  d i a g n o s t i c  and main- 
t e n a n c e  p rocedures .  

TD CS-19 ATIvi ---A- S i m u l a t i o n  Console F a c i l i t i e s  - - Work i s  i n  p r o c e s s  on t h e  
Exper iment  Po in t j .ng  C o n t r o l  p o r t i o n  of t h e  conso1.e f a c i l i t y .  I n  p a r t i c u -  
l a r ,  a t t e n t i o n  i s  ' be ing  d i r e c t e d  toward comple t ion  of t h e  f i n e  s u n  s e n s o r  
p a n e l ,  f l i g h t  d i g i t a l  computer p a n e l ,  s t a r  t r a c k e r  panel.,  and e l e c t r i c a l .  
s u p p o r t  equipment p a n e l .  

A p r e l i m i n a r y  d e s i g n  f o r  the  r e q u i r e d  f i n e  s u n  s e n s o r  p a n e l  e l e c t r o n i c s  
c i r c u i t r y  was made i n c l u d i n g  a  l i s t i n g  of r e q u i r e d  p i e c e  p a r t s .  The d e s i g n  
i n c l u d e d  a  c o n v e r s i o n  of b i n a r y / 2 t s  complement code t o  s i g n e d  NBCD code.  A 
p a r t s  o r d e r  w i l l  b e  p r e p a r e d  w i t h i n  t h e  n e x t  week. D e t a i l e d  r e q u i r e m e n t s  

a d  and f o r  t h e  d i g i t a l .  computer and s t a r  t r a c k e r  pane1.s a r e  b e i n g  determin,  
t a b u l a t e d  p r e p a r a t o r y  t o  d e t a i l e d  c i r c u i t  desj-gn. The e l e c t r i c a l  s u p p o r t  
equipment  panel. e l e c t r i c a l  schemat ic  was p r e p a r e d  and t h e  f r o n t  p a n e l  me- 
c h a n i c a l  1ayou.t i s  complete .  A number of m i s c e l l a n e o u s  t a s k s  ( b r e a k o u t  
boxes and o t h e r  t e s t i n g  a i d s )  were completed.  

A p o l a r i t y  c h a r t  f o r  t h e  ATM c o n t r o l  sys tem i s  b e i n g  p r e p a r e d  and i s  
present1.y 9 5  p e r c e n t  complete .  A r ev iew was made of t h e  con t ro l -  computer 
m c n i t o r  p o i n t s  t o  determine.  which ones  cou ld  be  e l i m i n a t e d  w i t h o u t  l o s s  of 
c r i t i c a l  d a t a  f rom t h e  t e l e m e t r y  c h a n n e l s .  ATM c o n t r o l  computer p i n  f u n c t i o n s  
and ESE requ i rements  were updated and made a v a i l a b l e  t o  t h e  t e c h n i c a l  con-  
t a c t .  A s t u d y  i s  p r e s e n t l y  b e i n g  conducted t o  de te rmine  t h e  changes  i n  p i n  
f u n c t i o n s ,  ESE r e q u i r e m e n t s ,  t e s t  p rocedures  and t e l e m e t r y  1 - i s t i n g s  due t o  
t h e  "d1ytt workshop -ATM concep t .  

TD CS-21 AS-506 Guidance Dynamics Simulatj .on - The s i x - d e g r e e - o f  -f  reedom 
h y b r i d  gu idance  s i m u l a t i o n  was updated t o  t h e  AS-506 v e h i c l e  con£ i g u r a t i o n .  - 
A r e s t a r t  f e a t u r e  was i n s t a l l e d  i n  t h e  simu1at:ion program t o  r e d u c e  t h e  r u n  
t ime .  
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A  t o t a l  of 1 5  b o o s t  and 17 r e s t a r t  s i m u l a t i o n  r u n s  have been coni- 
p l e t e d  t o  e s t a b l i s h  t h e  s a t i s f a c t o r y  performance of t h e  sys tem.  The d a t a  
c o l l e c t e d  f rom t h e  r u n s  a r e  b e i n g  p rocessed  i n  p r e p a r a t i o n  f o r  a  f i n a l  r e -  
p o r t .  

TD CS-22 ATM System R 9 o n s e  A n a l y s i s  - The ATM s i m u l a t i o n  i n  t h e  SEL- ---- - - 
840A/AD-4 sys tem was used t o  o b t a i n  d a t a  f o r  u s e  i n  a  g a i n  v a r i a t i o n  s t u d y .  
The d a t a  were i n  t h e  form of s t r i p  c h a r t  r e c o r d i n g s  and p o i n t s  o n  a  Nyquis t  
p l o t .  T h i r t y - f  i v e  s i m u l a t i o n  r u n s  were made s a v i n g  t h e  s t r i p  c h a r t s .  
Approximate ly  one hundred r u n s  were performed t o  o b t a i n  p o i n t s  f o r  Nyquis t  
p l o t s .  

TD CS-24 Exper iment  1 5  Suppor t  - A 60afoo t  c a b l e  h a s  been c o n s t r u c t e d  
and i n s t a l l e d  between t h e  t r a c k i n g  mount and t h e  s e r v o  rack .  

A l l  i n t e r c o n n e c t i n g  w i r i n g  h a s  beer! done between s e r v o  a m p l i f i e r s  and 
t h e  demodulaboratory  i n  t h e  s e r v o  r a c k  v i a  a  c e n t r a l  t i e - p o i n t  p a n e l .  A 
f i n a l  checkou t  of a l l  w i r i n g  was completed.  

A 1 1  w i r i n g  done under t h i s  TD h a s  been documented and t h i s  documenta- 
t i o n  was d e l i v e r e d  t o  t h e  NASA t e c h n i c a l  c o n t a c t .  

T h i s  TD was completed on J u l y  29.  

TD CS-26 Sigma 5/Comcor I n t e r f a c e  Checkout - F u n c t i o n a l  t e s t s  were -- 
completed on a l l  t h e  96  D / A  channe l s  and t h e  32 A/D channe l s .  S i x  randomly 
s e l e c t e d  D / A  c h a n n e l s  a r e  b e i n g  thorough1.y t e s t e d  t o  e n s u r e  they  o p e r a t e  
w i t h i n  t h e  vendor f  s p u b l i s h e d  s p e c i f i c a t i o n s .  L i n e a r i  t y  , n o i s e  l e v e l ,  and 
a c c u r a c y  checks  were completed d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  The remaining 
t e s t s  of phase  s h i f t ,  d r i f t ,  and i n p u t  impedance a r e  c o n t i n u i n g .  

TD CS-27 R e l o c a t e  -- . and I n s t a l l  ---- ,Vl-,l12 Analog Sys= - Research is  now 
b e i n g  conducted t o  d e t e r m i n e  t h e  p r e s e n t  i n t e r f a c e  c o n f i g u r a t i o n  and what 
i n t e r r a c e  r r lodif ica t ions  and d e s i g n  work must b e  performed t o  meet t h e  r e -  
q u j  rements  f o r  t h e  s y s  tem. 

ShE-PSTK-CS i s  now i n  t h e  p r o c e s s  of d e t e r m i n i n g  t h e  r e q u i r e m e n t s  f o r  
t h e  sys tem.  

TD CS-28 System D e s a t i o n  of OIJS S i m u l a t i o n  Fa.c i l . i ty  - No work was -- ---- 
performed on t h i s  T D  d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  Documentation n e c e s s a r y  
f o r  i n i t i a t i n g  t h i s  t a s k  h a s  n o t  been r e c e i v e d  by t h e  t e c h n i c a l  contact:. 

TD C S - 2 m d a t c  - D C - 1  Analog - System - - A g e n e r a l  work p l a n  and s c h e d u l e  
h a s  been developed f o r  t h e  c o n v e r s i o n  of t h i s  sys tem.  The sys tem r e q u i r e m e n t s  
a r e  p r e s e n t l y  b e i n g  s t u d i e d  and a n  i n v e n t o r y  of t h e  hardware  on hand i s  b e i n g  
conduc ted .  Disassembly of t h e  o l d  sys tem i s  scheduled t o  b e g i n  August 3. 

TD CS-30 SDS/ATM Linkage Checkout - Cables  have been f a b r i c a t e d  and i n -  ---- 
s t a l l e d  between t h e  SDS/Comcor and t h e  ATM s i m u l a t o r  c o n s o l e .  The 46 a n a l o g  
c h a n n e l s  have been checked o u t  and a r e  o p e r a t i o n a l .  F u r t h e r  t e s t s  a r e  n e c e s -  
s a r y  f o r  t h e  l o g i c  i n t e r f a c e  v e r i f i c a t i o n .  
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11. STAFFING --- 

The appendix  i s  p r e s e n t l y  s t a f f e d  w i t h  56  peop le  which i n c l u d e s  one 
summer h i r e .  One more p e r s o n  w i l l  r e p o r t  on August 5 and a n o t h e r  on 
August 11, b r i n g i n g  t h e  appendix  t o  i t s  a u t h o r i z e d  l e v e l .  
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APPENDIX D - 1  

FACILITIES ENGINEERING 

I. TECHNICAL PROGRESS AND ACCOWLISHMFtNTS 
S c h e d u l e  Order  204 

TD 3 8  F a c i l i t i e s  E*neeri.ng - Mechanical  - 
A .  O p e r a t i o n  and maintenance of mechanical  f a c i l i t i e s  a r e  b e i n g  

performed as d e f i n e d  i n  TD 38 o r  a s  o t h e r w i s e  r e q u i r e d .  
B. F a b r i c a t i o n  and i n s t a l l a t i o n  of new sys tems ,  and equipment  

and m o d i f i c a t i o n s  o r  removals  of e x i s t i n g  sys tems were performed a s  r e -  
q u i r e d  by w r i t t e n  t a s k  o r d e r s .  Three  t a s k  o r d e r s  t h a t  were i s s u e d  i n  J u n e  
were  completed,  s e v e n t e e n  new t a s k  o r d e r s  were i s s u e d ,  and e l e v e n  of t h e  
new t a s k  o r d e r s  were completed.  

C. Tasks  Completed: 
Task 33-52 Welded two (1% i n c h )  t u b e  f i t t i n g s  on LOX t a n k  

vacuum l i n e  l o c a t e d  a t  e a s t  end of A Wing, 
B u i l d i n g  4478. Completed vacuum pump and checked 
f o r  l e a k s .  

Task 33-57 I n s t a l l e d  a  he l ium gas  v e s s e l  and c o n t r o l  s t a t i o n  
a t  t h e  e a s t  end of B u i l d i n g  4476 and connec ted  t h e  
equipment t o  t h e  e x i s t i n g  supp ly  manif o l d .  

Task 33-61 Modif ied  t h e  compressed gas  c o n t r o l  s t a t i o n  f o r  
B  Wing of B u i l d i n g s  4487 and 4436. 

Task 38-3 Removed t h e  e x i s t i n g  30 g a l l o n  Freon  s t o r a g e  v e s s e l  
f rom Room 13-138 and i n s t a l l e d  a n  aluminum, 100- 
g a l l o n  v e s s e l .  

Task 38-4 Changed a l l  f i l t e r  el-ements i n  t h e  C-Wing b o r i n g  
m i l l  h y d r a u l i c  sys tems.  

Task 38-5  I n s t a l l e d  guard  r a i l s  and s i g n s  around he l ium 
f a c i l i t y  a t  B u i l d i n g  4.475. 

Task 38-6 I n s t a l l e d  a  1 - i n c h  s o l e n o i d  v a l v e  w i t h  bypass  i n  
t h e  c o o l i n g  wa te r  i n l e t  l i n e  of t h e  c o n s t a n t  az imuth  
c e n t r i f u g e  c o o l i n g  sys tem.  

Task 38-7 ~ n s t i l l e d  approx imate ly  30 f e e t  of Armaflex i n s u l a -  
t i o n  on a i r  l i n e s  i n  Room 113 of Bui1din.g 4476. 

Task 38-8 Modif ied  w a t e r  c o o l i n g  s y s  tem t o  t h e  envi- ronmental  
t e m p e r a t u r e  chamber i n  Room CC-105 of B u i l d i n g  4487. 

Task 38-9 Modif ied  t h e  h i g h  p r e s s u r e  a i r  c o n t r o l  s t a t i o n  t o  
t h e  S u l i n a c  i n  B u i l d i n g  4476. 

Task 38-10 Completed t h e  h y d r a u l i c  f i l t e r  el.ement i n v e n t o r y  i n  
Rooms CC-115, CC-1.16, CC-117, CC-119, CC-120, CC-121, 
A-120, A-121, and A-122. 

Task 38-13 Removed, c l e a n e d  and r e i n s t a l l e d  c o o l i n g  sh roud  i.n 
env i ronmenta l  chamber of B u i l d i n g  4.476. 

Task 38-14 Made i n v e n t o r y  of m a t e r i a l s  and s p a r e  p a r t s  i n  
T r a i l e r  2756, Room CC-128, F i t t i n g  Rui - ld ing ,  and 
CC t u n n e l .  
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Task 38-15 

D. Tasks  Not 
Task 3 8 - 1  

Task 38-2 

Task 38-1.1 

Task 38-12 

Task 38-16 

Task 38-17 

Modif ied  e x l s t i n g  low p r e s s u r e  a i r  man i fo ld  
and i n s t a l l e d  a  c o n t r o l  pane l  i n  Room A-224-2 
of B u i l d i n g  4487. 

Completed: 
F a b r i c a t e  GN2 c o n t r o l  s t a t i o n  a s  i n d i c a t e d  on 
a t t a c h e d  s k e t c h ,  ( 7 5  p e r c e n t  comple te ) .  
F a b r i c a t e  and i n s t a l l  GN2 c o n t r o l  s t a t i o n  a s  
i n d i c a t e d  on a t t a c h e d  s k e t c h  (10 p e r c e n t  c o m p l e t e ) .  
Modify compressed a i r  supp ly  t o  d a t a  l i n k  c a b l e s  
i n  ' B u i l d i n g  4Lb36, (20  p e r c e n t  comple te ) .  
Modify f u e l  c e l l  he l ium sys tem,  hydrogen and 
oxygen c o n t r o l  sys tem,  and mounting p a n e l s  i n  
Room A-125 of B u i l d i n g  4487, (10 p e r c e n t  comple te ) .  
Regenera te  HB 455 (two bed)  d i o n i z e r ,  (10  p e r c e n t  
comple te ) .  
P a i n t  f o l l o w i n g  equipment:  ( 1  A i r  compressor  and 
a s s o c i a t e d  equipment i n  Basement A; ( 2 )  Helium con- 
t r o l  s t a t i o n  and a s s o c i a t e d  equipment a t  B u i l d i n g  
4476; ( 3 )  F l e x  hose  f a b r i c a t i n g  equipment i n  Room 
R -  138; ( 4 )  C o n t r o l  s t a t i o n  and a s s o c i a t e d  i i l t e r  
a s s e m b l i e s  a t  B u i l d i n g  4436, ( 2 5  p c r c e n t  c o m p l e t e ) .  

TD 39 F a c i l i t i e s  E n g i n e e r i n g  -- - Design 
A.  Tasks  Compl-eted: 
Task 39-10 Made drawing f o r  s e a l  around overhead  door  i n  Room 

113,  B u i l d i n g  4.476. 
Task 39-11 Made number p l -a te  f o r  Room AA- 126,  B u i l d i n g  4487. 
Task 39-13 Made drawing f o r  p r e p a r i n g  p a r k i n g  a r e a  around 

B u i l d i n g  4487. 
B.  Tasks  Not Completed: 
Task 39-1 Make a l t e r a t i o n s  t o  BB Cleanroom t o  p r o v i d e  f o r  

vacuum c o a t i n g  machine,  photo  l i t h o g r a p h s ,  d a r k -  
room w i t h  fume hood, f i x t u r e s ,  and d i f f  u s i o n  f u r n a c e s .  
P r o v i d e  d a r k  c e j - l i n g ,  p a i n t i n g  w a l l s  b l a c k ,  and making 
e l e c t r i c a l  and plumbing changes ,  (50  p e r c e n t  c o m p l e t e ) .  

Task 39-2 P r o v i d e  e n g i n e e r i  ng and dcs  i g n  t o  i n s t a l  1 temporary  
c a b l e s  i n  c o n d u i t s  between B u i l d i n g s  4487 and 4436, 
( h e l d  up)  NOTE: Tasks marked l l l i e ld  upf1 a r e  pend ing  ' 

because  a l l  a v a i l a b l e  manpower i s  be-ing used on 
Task 39-14.  

Task 39-3  Update l o c a t i o n  map by d e l e t i n g  t h e  fo l . lowing b u i l d -  
i n g s ;  4472, 4493, 4741, 4245, 7231,  4743, and 
T r a i l e r  T-474-2, (he1.d u p ) .  

Task 39-4 P r e p a r e  su rvey  r e p o r t  f o r  al .1 b u i l d i n g s  and t r a i l e r s  
a s s i g n e d  t o  A s t r i o n i c s  L a b o r a t o r y ,  ( h e l d  u p ) .  

Task 39-5  P r o v i d e  e n g i n e e r i n g  d e s i g n  and d r a f t i n g  t o  r e l o c a t e  
t h e  ATIN s o l a r  c e l l  t e s t  f a c i l f t y  f rom T r a i l e r  T-4.1 
t o  B u i l d i n g  4373 Annex, ( h e l d  u p ) .  
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Task 39-6 Design and p r e p a r e  drawings  f o r  i n s t a l l a t i o n  
of chamber i n  Room A-120, B u i l d i n g  4487. I n -  
s t a l l a t i o n  i n c l u d e s  e l e c t r i c a l  power and d r a i n  
f a c i l i t i e s ,  ( h e l d  u p ) .  

Task 39-7 Design and p r e p a r e  drawings  f o r  u t i l i t y  changes  
i n  Rooms 1, 2 ,  and 3  of B u i l d i n g  4650, ( h e l d  u p ) .  

Task 39-8 P r o v i d e  eng i -nee r ing  d e s i g n  and d r a f t i n g  s e r v i c e s  
f o r  c o n n e c t i n g  t h e  LOX s t o r a g e  v e s s e l 1  sys tem i n -  
t o  t h e  e x i s t i n g  supp ly  l i n e  t o  t h e  F u e l  C e l l  
~ a b o r a t o r ~  i n  t h e  e a s t  end of A-Wing B u i l d i n g  
4487, ( h e l d  up) .  

Task 39-9 P r o v i d e  d r a f t i n g  f o r  r e v i s i n g  and u p d a t i n g  draw- 
i n g s  PCF 4475, 2165, and 2166, ( h e l d  u p ) .  

Task 39-12 P r o v i d e  e n g i n e e r i n g  d e s i g n  and d r a f t i n g  t o  i n -  
s t a l l  window-type a i r  c o n d i t i o n i n g  u n i t s  i n  Rooms 
D-201-1 and D-213, B u i l d i n g  4487, ( h e l d  u p ) .  

Task 39-14  P r o v i d e  d e s i g n  and d r a f t i n g  t o  p r e p a r e  a r c h i t e c -  
t u r a l ,  mechan ica l ,  e l e c t r i c a l ,  and c i v i l  drawings  
f o r  t h e  a l t e r a t i o n  and r e l o c a t i o n  of l a b o r a t o r y ,  
and o f f i c e  s p a c e  i n  B u i l d i n g  4487, (40 p e r c e n t  
c o m p l e t e ) .  

TD 40 Management I n f o r m a t i o n  -- - -- -- -- 
A. V a r i o t ~ s  s u r v e y s  and i n v e s t i g a t i o n s  were made i n  B u i l d i n g  4487 f o r  

u s e  i n  p r e p a r i n g  m o d i f i c a t i o n  drawings .  
B .  C o r r e c t i o n s  were made on S p e r r y '  s l t O ~ ~  S i t e  P e r s o n n e l t t  c h a r t s  e a c h  

week and were r e p l a c e d  i n  t h e  S p e r r y  Manager ' s  o f f i c e .  
C. Var ious  r e p r o d u c t i o n  jobs  were performed f o r  t h e  f a c j  l i t i e s  group.  

TD 41 M a t e r i a l s  S p e c i a l i s t  Group - The f o l l o w i n g  s e r v i c e s  were p r o -  
p---- . - 

v i d e d  d u r i n g  t h e  month of J u l y :  
A. D e l i v e r ,  move, r e l - o c a t e ,  and s t o r e  o f f  i c e  equipmznt as r e q u i r e d  f o r  

normal l a b o r a t o r y  o p e r a t i o n s ,  ( 194 jobs  were pe r f  ormecl) . 
B. D e l i v e r  p r i n t o u t  paper  f o r  computers ,  ( 4  d e l i v e r i e s  were made). 
C.  Two f i r e  e x t i n g u i s h e r s  were r e f e r r e d  and r e p l a c e d .  
D. Twenty-one gas  b o t t l e s  were d e l i v e r e d .  
E. S i x t e e n  t r i p s  were made t o  t h e  wa.rehousc. 

TD 42 Power D i s t r i b u t i o n  C e n t e r s  
A. O p e r a t i o n  and maintenance of Power D i s t r i b u t i o n  C e n t e r s  a r e  b e i n g  

performed on a  d a i l y  b a s i s .  
B .  F a b r i c a t i o n ,  i n s t a L l a t i o n  and m o d i f i c a t i o n  of e x i s t i n g  equipment 

and f a c i l i t i e s  a r e  b e i n g  pe r f  ormecl a s  r e q u i r e d  by t a s k  o r d e r s .  No t a s k  
o r d e r s  were r e c e i v e d  t h i s  month. 

C. The f o l l o w i n g  t a s k  o r d e r  i s  s t i l l  b e i n g  de layed  pending f a b r i c a t i o n  
of c a b l e s :  Task 37-3;  I n s t a l l  remote c o n t r o l  cab1.e f o r  Power S u p p l y ,  B u i l d i n g  
4492. 

D. A su rvey  was made of a l l  power r e c e p t a c l e s  i n  Wings B ,  BB, C and CC.  
P a n e l  s c h e d u l e s  were a l s o  made. 
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TI. STAFFING --- 

T h e r e  was one r e s i g n a t i o n  a t  t h e  end of J - u l y ,  l e a v i n g  a permanent 
s t a f f  of 26 a g a i n s t  27 a u t h o r i z e d .  I n  a d d i t i o n ,  t h e r e  a r e  t h r e e  temporary 
and one summer employee a s s i g n e d  t o  t h i s  appendix .  
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AE'PENDIX E-1 

ELECTRICAL DIVISION 

I. TECHNICAL PROGRESS AND -- ACCOILPLISHPENTS 
S c h e d u l e  Order  205 

T D . l  ESE Documentation Cont ro l  - P r o c e s s i n g  of documentat ion by t h e  -- -- 
ESE Design S t a n d a r d s  Da ta  C e n t e r  was c o n t i n u e d  w i t h  71 documents c a t a l o g u e d ;  
42 documents loaned ;  91 documents o r d e r e d ;  3 mod k i t s  p r o c e s s e d ;  and 142 
p a r t s  l i s t s  r e c e i v e d ,  p rocessed  and f i l e d .  

TD 2 Maintenance of ESE Refe rence  Schemat ics  - I n  t h e  S a t u r n  V ESE 
s c h e m a t i c s  t h e r e  were 11 r e v i s i o n s i n  S-IC f o r  v e h i c l e s  506,  507 and 508. 
I n  S-11 ,  t h e r e  were 16  r e v i s i o n s  f o r  v e h i c l e s  506,  507, 508,  and 509. I n  
S-IVB, t h e r e  were 12 r e v i s i o n s  f o r  v e h i c l e s  506,  507, and 508. 

S a t u r n  V s t a g e  schemat ics  had t h r e e  r e v i s i o n s  f o r  v e h i c l e s  507,  509,  
and 510 i n  t h e  S - 1 1  s t a g e .  I n  t h e  S-IVB Cont ro l  Drawings t h e r e  were 1 4  r e -  
v i s i o n s  f o r  v e h i c l e s  505 th rough  515. I n  t h e  S-IVB I n s t r u m a n t  Drawings,  ' 
t h e r e  were f o u r  r e v i s i o n s  f o r  v e h i c l e s  506,  507,  and 508. 

TD 3 ATM E l e c t r i c a l  Power Subsystem -- - Emphasis was p l a c e d  on p r e p a r -  
i n g  a  p r o t o t y p e  ~har~er/~atter~/~cgulator Module (CBPd) f o r  the rmal  vacuum 
t e s t i n g  by August 4. The CBRM i s  b e i n g  assembled end t e s t e d  w i t h o u t  prob-  
lems a t  t h i s  t ime.  

Another p r o t o t y p e  CBP3l and a n  e n g i n e e r i n g  model CBRM a r e  b e i n g  b u i l t  
and t e s t e d .  The e n g i n e e r i n g  model i s  i n  t e s t .  It was n e c e s s a r y  t o  bui1.d 
s p e c i a l  t e s t  equipment t o  t e s t  t h e  CBR subassembl ies  and f j - n a l  assembly.  
The t e s t  equipment is  completed and i n  use .  The second p r o t o t y p e  CBPJI i s  
10 p e r c e n t  complete  and behind schedu le  f o r  t h e  p r o j e c t e d  d e l i v e r y  d a t e  of 
September  1. T h i s  d a t e  can  no t  b e  met because  p a r t s  t h a t  were t o  be  e x p e d i -  
t e d  by b e i n g  purchased l o c a l l y ,  have n o t  been r e c e i v e d .  These component 
p a r t s  a r e  t h e  pac ing  i t em f o r  t h e  second p r o t o t y p e .  

A s s i s t a n c e  was p rov ided  t o  o f f  - s i t e  p e r s o n n e l  f o r  t h e  documentat-ion of 
t e s t  pr0cedure.s  and drawings  f o r  t h e  CBRPI. These a r e a s  a r e  p r o c e e d i n g  w i t h -  
o u t  problems.  

TD 4 LLL --- TV Camera System - P a r t s  were s u p p l i e d  f o r  t h e  f i r s t  camera 
power s u p p l y  and a n  e n g i n e e r  was p rov ided  t o  a s s i s t  w i t h  t e s t i n g  of t h e  - -  - - 
power s u p p l y .  P a r t s  were s u p p l i e d  f o r  t h e  second power s u p p l y  b u t  no t  f o r  
t h e  t h i r d  u n i t .  The t h i r d  u n i t  wil.1 n o t  meet t h e  s h i p p i n g  s c h e d u l e  u n l e s s  
t h e  P. R. Mal lory  Company can  p r o v i d e  c a p a c i t o r s  by August 4. 

The sync  g e n e r a t o r  and v i d e o  s w i t c h  a y e  a w a i t i n g  p a r t s  t h a t  a r e  on 
o r d e r .  It  was necessa ry  t o  a s s i g n  a  man t o  e x p e d i t e  p a r t s  f o r  t h e s e  u n i t s .  
P u r c h a s e  r e q u i s i t i o n s  must be s u b m i t t e d  f o r  l o c a l  purchases  f o r  t h o s e  p a r t s  
t h a t  a r e  l a t e .  
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TD 5 ATM NRL/HAO Experiment Power S u p p l i e s  . - Drawing changes  were 
s u b m i t t e d  t o  e l i m i n a t e  nonapproved m a t e r i a l  f rom t h e  p a r t s  l i s t  and t o  
c o r r e c t  drawing di.mnns i.o ns. 

A r e v i e w  of t h e  p a r t s  s t a t u s  i n d i c a t e s  t h a t  many p a r t s  have n o t  
. b e e n  r e c e i v e d .  

TD 6 S-  IVP, Workshop - Exper iment  Power Supply  - Component p a r t s  a r e  
b e i n g  p r e p a r e d  f o r  t r a n s f e r  t o  a  f a b r i c a t i o n  a r e a .  Housing drawings  were 
s u b m i t t e d  f o r  f  a b r i c a t . i o n .  Drawing changes were s u b m i t t e d  f o r  c o r r e c t i o n .  

TD 7 ESE Cab1.e T e s t  and E v a l u a t i o n  - T e n s o l i t e  w i r e  t e s t i n g  h a s  been  -. - 
completed.  T e s t s  on t h e  Raychem w i r e  and pn t h e  l a c i n g  t a p e s  a r e  c o n t i n u i n g  
o n  s c h e d u l e .  A r e q u e s t  h a s  been r e c e i v e d  f o r  i n s p e c t i o n  of f l a t  c o n d u c t o r  
c a b l e .  I1CH r e v i s i o n  t o  MSFC-SPEC-332, t h e  c a b l e  s p e c i f i . c a t i o n ,  h a s  been 
typed  i n .  p r e l i m i n a r y  form. A sample l i s t i n g  of s l - a sh  s h e e t s  was p r e p a r e d  
f o r  t h e  cus tomer  f o r  r e v i e w  and a p p r o v a l .  Drawing 40M51251, was r e l e a s e d .  

TD 9 ATM Ni-Cd B a t t e r y  A p g i c a t i o n s  Ana lys i s  - Two P,TM t y p e  Ni-Cd 
b a t t e r i e s  a r e  p r e s e n t l y  on t e s t .  One h a s  been s u b j e c t e d  t o  o v e r  2,300 
s i m u l a t e d  ATM c y c l e s  a t  O'C. The most r e c e n t  c a p a c i t y  t e s t  i n d i c a t e d  23 
ampere h o u r s  of u s e a b l e  c a p a c i t y .  Subsequen t  t e s t s  w i l l  d e t e r m i n e  b a t t e r y  
r e c h a r g e  f r a c t - i o n  c h a r a c t e r i s t i c s  between 1.00 t o  300 w a t t  l o a d s  i n  a  tem- 
p e r a t u r e  range  f rom O0 t o  3 0 ' ~ .  B a t t e r y  c a p a c i t y  t r e n d s  w i l l  a l s o  be  
moni to red .  

The o t h e r  t e s t  b a t t e r y  h a s  completed a  1 ,400  c y c l e  30°C c a p a c i t y  de-  
g r a d a t i o n  t e s t  f o l l o w e d  by a  1 ,200  c y c l e  capac i t -y  r e c o v e r y  t e s t .  The 
r e c o v e r y  t e s t  d a t a  i n d i c a t e d  t h a t  b a t t e r y  c a p a c i t y  can be  p a r t i a 1 l . y  r e -  
covered  when t h e  b a t t e r y  is  c y c l e d  a t  O°C. The g a i n  i n  use£  u l  c a p a c i t y  
w i l l  be  l o s t  when t h e  t e m p e r a t u r e  i s  i n c r e a s e d .  The recovery  t e s t  i s  b e t n g  
r e p e a t e d  t o  ver i - f  y  p r e v i o u s  d a t a .  

A r e p o r t  h a s  been submi t t ed  on t h e  compara t ive  performance of GEABlO 
a n d  GEA-512 t y p e  Ni-Cd c e l l s .  

TD 10 S i n g l e  C e l l  F u e l  C e l l  E v a l u a t i o n  - The t e s t  s t a n d  h a s  been r e d c -  
s i g n e d  and m o d i f i c a t i o n s  a r e  40 p e r c e n t  complete .  The new d e s i g n  w i l l  a l l o w  
e a s i e r  s y s  tem o p e r a t i o n  and w i l l  a l - l e v i a t e  t h e  maintenance problems. 

TD 11 DVT F u e l  C e l l  E v a l u a t i o n  - No e f f o r t  was expended on t h i s  TD. 

TD 12 ATFl -- S o l a r  C e l l  Module (SCN) Performance E v a l u a t i o n  and A n a l y s i s  - 
-----...---- -- 

The S h J  s o l a r  c e l l  module s u r v e i l . l a n c e  r e t e s t  s c h e d u l e  f o r  t h e  e n t i r e  18 
months s u r v e i l l . a n c e  per i ,od was comp1.cted and  submi t t ed  t o  ShE-ASTR-EPN on 
J u l y  22. S e l e c t i o n  of S p e c t r o l a b  modules f o r  t h e  j o i n t  s u r v e i l l a n c e  t e s t  i s  
underway. 

Changes were recommended i n  t h e  r e t e s t i n g  of t h e  ATM s o l a r  niodu1.e~ due 
t o  t h e  i n i t i a t i o n  of t h e  S p e c t r o l a b  s o l a r  module the rmal  bakeou t  t e s t .  These  
changes  we.re s u b m i t t e d  t o  S&E-ASTR-EPN on J u l y  22. The changes  c o n t a i n e d  
j o i n t  ShJ  and S p e c t r o l a b  t e s t i n g  b u t  s e p a r a t e d  d a t a  r e d u c t i o n  by m a n u f a c t u r e r .  

E v a l u a t i o n  of t h e  Ju1.y s u r v e i l  l a n c e  sa1iq2le i s  underway. 
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A method was p r e s e n t e d  t o  S&E-C,STR-.EPN on J u l y  22 by which t h e  de-  
g r a d a t i o n  of s o l a r  modu1.e e l e c t r i c a l  pa ramete r s  might be de te rmined  s ta-  
t i s t i c a l l y .  

TD 1 3  P h a s e  I1 SNAP 19 Thermal Vacuum - T e s t  - T o t a l  t e s t  t ime f o r  
SNfP 1 9 ,  S/N 1.9, a s  18 ,621  hours  a t  midn igh t  J u l y  31. Of t h i s  f i g u r e ,  
12,970 h o v r s  t e s t i n g  have o c c u r r e d  a t  MSFC. 

P r e s e n t  p l a n s  c a l l  f o r  t e r m i n a t i n g  t h e  vacuum s o a k  t e s t  a t  3 ,000 
h o u r s  on September  9.  A t  t h i s  p o i n t  powered o p e r a t i o n  w i l l  c e a s e ,  and 
t h e  SNAP w i l l  b e  p r e p a r e d  f o r  t h e  m a t e r i a l s  a n a l y s i s  t e s t  phase .  

A p r o g r e s s  r e p o r t  f o r  t h e  month of J u l y  i s  b e i n g  p r e p a r e d  and d i s -  
t r i b u t i o n  is  e x p e c t e d  on August 4 .  

O p e r a t i o n  i s  c o n t i n u i n g  s a t i s f a c t o r i l y  and t e s t i n g  i s  on schedu le .  

TD 14-1. AAP F l i g h t  E q u i ~ m e n t  Design - - The power t r a n s f e r  d i s t r i b u -  
t o r  d e s i g n  s p e c i f i c a t i o n ,  schedu led  f o r  comple t ion  by August I-, was com- 
p l e t e d  on J u l y  3.  

Two s p e c i a l  purpose  p r i n t e d  c i r c u i t  boards  were des igned  a t  t h e  r e -  
q u e s t  of ShE-ASTR-EBF and p i n  f u n c t i o n  d a t a  were d e l i v e r e d  on J u l y  1. 

Mechanics-l d e s i g n  packages f o r  t h e  main power c l i s  t r l b u t o r ,  a u x i l i -  
a r y  power d i s  t:ri.butor, power t r a n s f  e r  d i s t r i b u t o r ,  c o n t r o l s  and d? .splays  
( & D l  l o g i c  d i s t r i b u t o r ,  t r a n s f e r  assembly,  and w a t t - h o u r  assembly were 
r e c e i v e d  f rom t h e  o f f - s i t e  check ing  u n i t  on  J u l y  1. A r ev iew a n d / o r  
i n c o r p o r a t i o n  of recommended dra.wing changes h a s  been i n i t i a t e d .  

A p r e l i m i n a r y  t r a n s f  e r  assembly s t r u c t u r e s  and dynamic a n a l y s i s  was 
r e c e i v e d  from S p e r r y  Utah on J u l y  2 and submi t t ed  t o  S&E-ASTII'R-EAA on 
J u l y  9 .  A r e v i e w  of recommendations was conrlucted on Ju1.y 10 and d e s i g n  
m o d i f i . c a t i o n  s k e t c h e s  mai led  t o  S p e r r y  Utah on J u l y  I1 f o r  comment. Con- 
c u r r e n c e  w i t h  t h e  d e s i g n  modif i ca t j -on  was r e c e i v e d  by t e l e p h o n e  on J u l y  18 .  

A p r e l i m i n n r y  main power d i s t r i b u t o r  the rmal  e v a l u a t i o n  was r e c c i v e d  
f r o m  t h e  S p e r r y  e f f o r t  i n  s u p p o r t  of S&E-ASTR-MA on J u l y  23. A r e v i e w  of 
coinlnents and recommendations has  been i n i t i a t e d .  

Design s p e c i f i c a t i o n s  and mechanical  o u t l i n e  drawings  f o r  a l l  ATM 
e l e c t r o n i c  a s s e m b l i e s  des igned  t o  d a t e  were svbmi t t ed  t o  S&E-ASTR-EMI on 
J u l y  2 4  f o r  review.  - 

One S p e r r y  mechanical  d e s i g n e r  accompanied S&E-ME-FTI> personr ie l  d u r j  ng 
a  v i s i t  t o  F r e d  D .  Wright ,  I n c .  of Nashvil . le ,  Tennessee  on J u l y  25. The 
purpose  of t h e  v i s i t  was t o  i n s p e c t  sand c a s t i n g s  t o  be  used a s  ATM f l i g h t  
hardware  p r i o r  t o  approva l  of machining o p e r a t i o n s .  

TD 15-1  ATM S p e c i a l  C i r c u t t s  .- - -- D e s i ~  - The w a t t - h o u r  assembly m u l t i -  
p l i e r  c i r c u i t  w a s  r e d e s i g n e d  u s i n g  a n  o p e r a t i o n a l  a m p l i f i e r  o s c i l l a t o r .  
Temperature  t e s t i n g  of t h e  new con£ i g u r a t i o n  i s  n e a r i n g  comple t ion .  

Sprague  137D c a p a c i t o r s  were p l a c e d  on o r d e r  i n  compl iance  wj.th q u a l i t y  
c o n t r o l  recommendations. The TLId Ma1 l o r y  c a p a c i t o r  was r e o r d e r e d  w i t h  a n  
e x p e c t e d  Oc tober  d e l i v e r y .  

The f i n a l  d e s i g n  conf igura . t ion  of a  f i v e  second t i m e r  was s u b m i t t e d  t o  
ShE-ASTR-EAA on J u l y  8, w i t h  approva l  obtairred on J u l y  15. An e n g i n e e r i n g  
model t e s t  p l a n  i s  comple te ,  pending t h e  e s t a b l i s h m e n t  of s p c i c a l  t e s t  u n i t  
p i n  f u n c t i o n s .  
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An e f f o r t  t o  s t a n d a r d i z e  t h e  p r i n t e d  c i r c u T t  board  c o n f i g u r a t i o n  of 
one  second ,  f i v e  second and 10-minute t i m e r s  h a s  been i n i t i a t e d .  A new 
10-minute  t i m e r  e n g i n e e r i n g  model i s  under  development i n  cvmpl iance  w i t h  
t h e  modified d e s i g n  ph i losophy .  

A c u r r e n t  s e n s o r  e n g i n e e r i n g  model was found t o  h o l d  t h r e e  p e r c e n t  
a c c u r a c y  o v e r  t h e  e n t i r e  r ange  of t e m p e r a t u r e  t e s t i - n g .  The r e q u i r e m e n t  i s  
10  p e r c e n t .  

An i n v e s t i g a t i o n  of t h e  i s o l a t e d  l o g i c  a m p l i f i e r  h a s  r e v e a l e d  t h a t  
t h i s  c i r c u i t ,  w i t h  some m o d i f i c a t i o n ,  w i l l  meet t h e  r e q u i r e m e n t s  of a n  
AS&E a l e r t  i n d i c a t i o n s  v o l t a g e  l e v e l  d e t e c t o r .  L a b o r a t o r y  c i r c u i t  d e v e l -  
opment h a s  been i n i - t i a t e d .  

TD I. 6- 1 AAP F l i p h t A u i p m e n t  3- Documentation D e v e l o p m f ~ ~ t  -. - The power 
t r a n s f e r  d i s t r i b u t o r  q u a l i f i c a t i o n  t e s t  s p e c i f  i . c a t i o n s / p r o c e d u r e s  were com- 
p l e t e d  on J u l y  3 .  

A d r a f t  of t h e  a u x i l i a r y  power d i s t r i b u t o r  q u a l i f i c a t i o n  t e s t  w i r i n g  
l i s t  was d e l i v e r e d  t o  S&E-ASTR-EM on J u l y  24. The t y p i n g  of a  f i n a l  docu- 
ment was i n i t i a t e d  o n  J u l y  25. 

The development of a c c e p t a n c e  t e s t  specificatinns/procedures f o r  a l l  
ATM e l e c t r o n i c  a ssen ib l i e s  des  ignecl t o  d a t e  i s  7 5  p e r c e n t  cornple t e ,  

T r a n s f e r  assembly q u a l i f i c a t i o n  t e s t  w i r i n g  Lists and e l e c t r i c a l  s c h e -  
m a t i c s  a r e  90 p e r c e n t  complete .  A s t u d y  h a s  been i n i t i a t e d  t o  d e t e r m i n e  
t h e  q u a n t i t y  of t r a n s f e r  assembly documentat ion t h a t  may b e  d i r e c t l y  a p p l i -  
cal-)lc. t o  t h e  c o n t r o l s  and d i s p l a y s  (GD) l o g i c  d i : ; t r ibu to r  r e q u i r e m e n t s .  

A c o n n e c t o r  t o  t e r m i n a l  p o i n t  q u a l i f  i c a t i . o n  t e s t  w i r i n g  l i s t  f o r  t h e  
power t r a n s f e r  d i s t r i b u t o r  i s  available i n  d r a f t  form.  P r o g r e s s  i n  com- 
p l e t i o n  of t h e  l i s t  and a s s o c i a t e d  e l e c t r i c a l  s c h e m a t i c s  i s  dependen t  upon 
t h e  time1.y r e s o l u t i o n  of a p r o p o s a l  t o  change c o n n e c t o r  r e q u i r e m e n t s  on t h e  
u n i t .  

TI3 21 ATM Networks System Desipn L - The e r f o r t  on sys tem s c h e m a t i c  gen-  
e r a t i o r i  and r e d e s i g n  i s  c o n t i n u i n g  i n  p r e p a r a t i o n  f o r  t h e  s c h e d u l e d  CUR. 
T h i r t y - t h r e e  riew and 264 r e v i s e d  s h e e t s  of s y s  tem s c h e m a t i c s  have been  de-  
l i v e r e d  t o  o f f - s i t e  d r a f t i n g .  -4 t o t a l .  of 091 s h e e t s  have been completed t o  
da  t-e. 

ECR ADS-16 was w r i t t e n  t o  r educe  t h e  n ~ ~ m b e r  of J -Boxes .  
ECR ADS-17 was w r i t t e n  t o  u p d a t e  t h e  C Z D ,  40M33651. 
The power p r o f i l e  computer d a t a  c a r d s  have been upclated t o  cor respond  

t o  t h e  ATM 1i:qui.pment L i s t ,  R e v i s i o n  I1Ijl1. An updated ATM power p r o f i l e  w i l l  
b e  completed upon r e c e i p t  of p l o t s  f rom t h e  ShE-COMP- Labora to ry .  

The g e n e r a t i o n  of d i s t r i b u t o r  and c a b l e  w i r e  l i s t s  i s  c o n t i n u i n g .  The 
a u x i l i a r y  power d i s t . r i b u t o r  and control .  d i s t r i b u t o r  No. 1 a r e  i n  t y p i n g .  
Cab le  w i r e  l i s t s  f o r  703, 710,  711,  712 and 713 have been typed.  

One I R N  h a s  been submit.ted a g a i n s t  t h e  I-1-al-pha l / I i -a lp l ta  2  ZCD, 40M34-488. 
Engineer i r ig  i n p u t s  f o r  ESE umhi'l i c a l  a n d  c a r r y - o n  ZCII a r e  beln:, g e n e r a t e d .  

I n p u t s  f o r  t h e  L M - A  I C D  a r e  b e i n g  generated a s  r e q u i r e d .  
The d ry  workshop concep t  w i l l  a f f e c t  t h e  ATM networks d e s i g n ,  b u t  t h e  

magni tude c)f t h e  changcs r e q u i r e d  i s  n o t  linown a t  t h e  p r e s e n t  t ime .  A l l  s y s -  
tem schematic e f f o r t  and c i r c u i t  d e s i g n  e f f o r t  which would r e q u i r e  i n t e r f a c i n g  
w i t h  t h e  LM-fi. h a s  been  lialti+cl un t i l .  firl!-trhc:r def i n j . t i o n  of t l ie  n e c e s s a r y  changes  
i s  r e c e i v e d .  
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TD 24 C i r c u i t  P r o t e c t i v e  Devjce - E v a l u a t i o n  and Tes t ing ,  - T e s t i n g  o n  
t h e  Mechanical  P r o d u c t s  c i r c u i t  b r e a k e r  i s  c o n t i n u i n g .  T e s t i n g  of t h e  - - 
Bussman 30-ampere f u s e s  i s  p roceed ing  on s c h e d u l e .  

TD 25  Re- T e s t i n e n d  .- -- E v a l u a t i o n  -- -- -- - T e s t i n g  h a s  been  completed on 
f o u r  P o t t e r  and Erumf ie ld  r e l a y  s e t s :  SCV 7000, SCV 7001, SLV 7004, and 
SLV 7005; and on t h e  General  E l e c t r i c  3SAV1421A2 r e l a y s .  

T e s t s  of t h e  C. P .  C l a r e  P F l l l l L O l  have been de layed  because  of ex- 
c e s s j v e  v i b r a t i o n  f  a i - l u r e s  and t h e  r e l a y s  r e t u r n e d  t o  t h e  manufac tu re r .  
T e s t i n g  of t h e  E l e c t r o t e c h  600-02 was suspended because  of numerous f a i l -  
u r e s  i n  l i f e  t e s t .  Ten Webco H35E1<4HX2 r e l a y s  were ruri 100,000 cycl-es of 
l i f e  t e s t  t o  a s c e r t a i n  t h a t  t h e  equipment was n o t  d e f e c t i v e .  The E l e c t r o -  
t e c h  r e l a y s  were r e t u r n e d  t o  t h e  manu.f a c  t u r e r .  

The C. P .  C l a r e  BSW1117KOl t e s t i n g  i s  c o n t i n u i n g  w i t h  l i f e  t e s t  com- 
p l e t e d .  T e s t i n g  h a s  been  i n i t i a t e d  on t h e  C. P.  C l a r e  TO-5 r e l a y s .  F i v e  
r e l a y  s e t s  have been completed and two a r e  i n  p r o c e s s .  

An "El1 r e v i s i o n  t o  t h e  r e l a y  s p e c i f i c a t i o n ,  40M37496, h a s  been t y p e d ,  
and.  o n l y  minor c o r r e c t i o n s  t o  t h e  drawings  remain t o  be  done b e f o r e  r e l e a s e .  
The E-si 'ze drawing,  rtOM37907, has  been r e l e a s e d .  

TD 27 ATM S o l a r  C e l l  Module (SCM) Iliode C h a r a c t e r i s t i c s  - Thermal h o t  -- 
s p o t  t e s t s ,  a s  o u t l i n e d  i n  a  prc l . iminary  t e s t  p l a n ,  were performed on two 
1 cm by 30 cm Wes t i n g h o u s e  s o l a r  c e l l s .  Copper- cons t a n t a n  thermocoupl.es 
were used t o  moni to r  t h e  t empera tu re  a t  s i x  l o c a t i o n s  a l o n g  t h e  l e n g t h  of 
t h e  s o l a r  ce l l . .  P r e l i m i n a r y  r e s u l t s  of t h e  p o s t - t e s t  a n a l y s i s  i n d i c a t e  
t h a t  a d d i - t i o n a l  t e s t s  a r e  r e q u i r e d  t o  f  u r t l i e r  a n a l y z e  t h e  s o l a r  c e l l  r e -  
sponse .  Arrangements have been made t o  perform a  l i q u i d  c r y s t a l  t e s t ,  and 
p o s s i b l y  t h e  i n f r a r e d  s c a n n i n g  t e s t ,  t o  f u r t h e r  a n a l y z e  t h e  s o l a r  c e l l  h o t  
s p o t s .  

TD 28 ATM Sol.a,r Cell. A r r g  -- E l e c t r i c a l  Checkout - A mee t ing  was h e l d  
w i t h  r e p r e s e n t a t i v e s  f rom General  E l e c t r i c  t o  b r i e f  thern on t h e  p lanned 
checliout  of t h e  ATPI s o l a r  c e l l  a r r a y .  E l e c t r i c a l .  t e s t  and checltout  o b j e c -  
t i v e s  f o r  t h e  a r r a y  t h a t  was d c l i v c r e d  J u n e  16 remains  under  r e v i e w  by 
S&E-ASTR-EPN p e r s o n n e l .  

Equipnlent desi .gn f o r  t h e  i l l u n ~ i n a t i o n  t e s t  h a s  been de layed  pending 
f u r t h e r  i n v e s t i g a t i o n  of l i g h t  s o u r c e s .  However, a  purchase  requ i ' s  i. t i o n  
f o r  G. E. LucaLox lamps h a s  been approved and i s  b e i n g  p r o c e s s e d .  Also 
t o  be c o n s i d e r e d  f o r  t h i s  a p p l i c z t i o n  i s  a  l o n g - a r c  20kw cone f i x t u r e  sup-  
p l i .ed  by t h e  Xeno t ich  Corp. of Van Nuys , C a l i f o r n i a .  F u r t h e r  i n f o r m a t i o n  
on t h i s  sys tem i s  expec ted  s h o r t l y .  

TD 29 ATM anci O\?rS S o l a r  Potzier Sys tem T e s t s  - F u r t h e r  d j . scuss ions  were 
-------.--P~.-.-- 

h e l d  w i t h  Martin-Denver pe-rsonncl. on  Ju1.y 9 concci-nirlg s o l a r  c e l l  rnodules 
and t h e  panel. fran:e t o  b e  used i n  s u n l i g h t  t e s t s .  A d e c i s i o n  was made t h a t  
c o n n e c t i o n s  t o  t h e  a c t u a l  f l i g h t  modul.es ~~ou1 .d  no t  b e  solde . red;  t h e r e f o r e ,  
a s a t i s f a c t o r y  tcmpora<y connec to r  d ~ v i c e  w i l l  have t o  be  developed.  
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The t r a c k i n g  p e d e s t a l ,  t r a i l e r ,  and t c s t  pane l  frame were movcd t o  
b u i l d i n g  4656 f o r  w i r i n g  and checkout  p r i o r  t o  shipment  t o  Denver. P a n e l -  
to-CBPA c a b l e  f a b r i c a t i o n  has  been completed and t h c  pane l  w i r i n g  h a r n e s s  
f a b r i c a t i o n  i s  i n  p r o c e s s .  

T h i s  e f f o r t  i s  beh ind  s c h e d u l e  because  h i g h e r  p r i o r j t i e s  d e l a y e d  F a b r i -  
c a t i o n  of t h e  t c s t  f same. 

TD 30 T h e r m a l - E l e c t r i c a l  Energy Convers ion S t u ~  - D i f f i c u l t i e s  a r e  --- -- 
s t i1 1 b e i n g  e n c o u n t e r e d  i n  runn ing  and debugging ':ELON)Su , t h e  l o a d  a n a l y s i s  
program. S u b r o u t i n e s  PLOTMY, LT, PISTUG, and KflAR a r e  o p e r a t i o n a l ,  b u t  t h e  
main program, s u b r o u t i n e  p u t o u t ,  and t h e  assembled program s t i l l  have unde- 
t e rmined  f l a w s .  Turnaround t i - r n ~ s  of g r e a t e r  t h a n  one day g r e a t l y  i n c r e a s e  
t h e  t ime  t o  r e s o l v e  t h e s e  problems. 

L i a i s o n  i s  b e i n g  conducted w i t h  S a n d i a  Corp. ,  t h e  kECts  a g e n t  managing 
t h e  radioisotope thesmoelec  t r i c  genera  t o r  prog~rarns , and I s o t o p e s ,  Inc .  , 
m a n u f a c t u r e r s  of SNAP 19 f o r  i n £  o rmat ion  and s e r v i c e s  n e c e s s a r y  t o  conduc t  
a  p o s t - t e s t  a n a l y s i s  of SNAP 19 ,  ser-i .al  -No. 19.  Recommendations a r e  b e i n g  
p r e p a r e d  f o r  a r e a s  of emphasis and p rocedures  i n  t h e  proposed a n a l y s i s .  The 
a n a l . y s i s  i s  schedul.cd t o  begi.n a s  soon a s  possi.bl.e a£ t:er t e r m i n a t i o n  of c u r -  

' r e n t  t e s t i n g  on September 9 .  
The F S S - r e a c t o r  the rmoe l . ec t r i c  power sys tem i n t e g r a t i o n  s t u d y  was term;.- 

n a t e d  on J u l y  9 w i t h  a  f i n a l  r ev iew b r i e f i n g  t o  NASA-MSFC management, P re -  
s e n t a t i o n  m a t e r i a . 1 ~  were made f o r  t h i s  b r i e f i n g .  

TD 32 New Technology S o l a r  Module Tes-L P r o g r ~  - P o s t  a c o u s t i c  n o i s e  ---- 
checks  showcd t h a t  no e l e c t r i c a  1 pcrEor111a17ce o r  p h y s i c a l  d e g r a d a t i o n  r e s u l t e c l  
fforil a c o u s t i c  t e s t s  performed on t h e  TRM a r r a y s .  A pre l i r ! l inary  copy of t h e  
env i ronmenta l  t e s t  r e p o r t  f o r  t h e  t h r e e  e n g i n e e r i n g  t e s t  models was s e n t  t o  
TRW on J u l y  8.  

Shock t e s t s ,  w l ~ i c h  a r e  t h e  o n l y  rcmai.ni.ng t e s t s  t o  be performed on t h e  
a r r a y s ,  a r e  c u r r e n t l y  b e i n g  schcdu ied  t o  b e c o n d u c t e d  a t  Q l e  Labs. 

T e s t  f a c i l i t y  s c h e d u l i n g  and s e t u p  problems have de layed  comple t ion  of 
t h i s  e f f o r t .  

TD 33 ATM Ni-Cd C e l l  Li rni t ino C h a r a c t e r l s t j c s  - Design and f a b r i c a t i o n  - _ F 7 -  - 
of t h e  con t ro l .  and m o n i t o r i n g  equipment i s  60 p e r c e n t  comple te ,  and t e s t  p r o -  
c e d u r e s  a r e  b e i n g  p r e p a r e d .  The t e s t  specimen d e l i v e r y  d a t e  h a s  n o t  bec:n e s -  
t ab l i shed . .  

TD 34-e S u p p o r t  - The i n f r a r e d  cage  c o n t r o l l e r  conf i g u r a -  -- -. - 
t i o n  remains  t h e  most s i g n i f f . c a n t  hardware q u e s t i o n  t o  be r e s o l v e d .  Test i .ng  
of a  s i l i c o n  c o n t r o l l e d  r e c t i f i e r  d e v i c e  under  r a d i o  freciuency i n t e r f e r e n c e  
i s  t e n t a t i v e l y  sc1iedul.ed t o  beg;-n on J u l y  30. A t e s t  p l a n  i s  b e i n g  deve loped  
i n  c o o r d i n a t i o n  w i t h  f a c i l i t y  p e r s o n n e l .  

The development of a c a b l e  i n t c + r c o n n e c t  diagrarn has  been  i n i t i - a t e d .  
Equipment l o c a t i o n ,  necessa ry  t o  c a b l e  l e n g t h s ,  h a s  n o t  been e s t a b l i s h e d .  



E-1 Page 7 
J u l y ,  1969 

TD 37 ATM SCM Thermal Vacuum C o n d i t i o n i n g  -. - - Over 70 p e r c e n t  of t h e  
s o l a r  c e l l  modul-es have beell baked o u t  t o  e l i m i n a t e  t h e  .poss ib i l . i . t y  of 
l a t e r  o u t g a s s i n g  p r o b 1 . e ~ ~ .  T h i s  t a s k  shou ld  be completed d u r i n g  t h e  n e x t  
r e p o r t i n g  p e r i o d .  

STAFFING --- 

An a v e r a g e  of 66 permanent emplbyees and 2 temporary summer employees 
s u p p o r t e d  t h i s  appendix  i n  J u l y .  
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APPENDIX G - 1  

INERTIAL SENSORS AND STABILIZEFS 

I. TECI-INICAL PROGRES S  AND ACCOM?LISIIME NTS 
s c h e d u l e  Order  '207 

I n t e g r a t i o n  and - F l i g h t  Q u a l i f  i c a t i o n  - Branch - 

TD-3 O p t i c a l  Aligmnent - Ilodif i ca t j -on  of a T h e o d o l i t e  C a l i b r a t o r  -- -- -- 
( remote  a n g l e  g e n e r a t o r )  was completed.  Realignment of t h e  u n i t  i s  
b e i n g  performed. 

M o d i f i c a t i o n  of t h e  L e i t z  head b a s e  i n  Room AA-115-2 was compl.eted. 
The head was re leve l l . ed  and r e a l i g n e d .  

O p t i c a l  a l ignment  of t h e  SD-53 p l a t f o r m  was performed f o r  p o s t  s l e d  
tes t  e v a l u a t i o n .  

A d e s c r i p t i o n  and a  s t a b i l i t y  s t u d y  of t h e  A s t r i o n i c s  azimuth r e f e r -  
e n c e  sys tem was made. 

A North-South r e f e r e n c e  l i n e  was determined f o r  l o c a t i o n  of anchor  
b o l t s  f o r  t h e  i n s t a l l a t i o n  of an  I n l a n d  C o n t r o l s  r a t e  t a b l e  i n  Room AA- 
115-2. 

A s t u d y  i s  b e i n g  performed of a  proposed method t o  de te rmine  l o n g i -  
t u d e  and l a t i t u d e  of a n  o b s e r v e r  by measuring t h e  chang& i n  l o c a t i o n  of 
a s t a r  o r  t h e  s u n  i n  a g i v e n  time increment .  

TD-4 Sun S e n s o r  and S t a r  Tracker  E ~ u i p m s n t  -- -- - A l l  t h e  b a s i c  c i r c u i t s  
of t h e  d i g i t a l  l o g i c  u n i t  (DLU) e x c e p t  t h e  Binary - BCD c o n v e r t e r  have 
been f u n c t i o n a l l y  checlted. 

A t e s t  pane l  i s  under  c o n s t r u c t i o n  t h a t  w i l l  s i -mulate  a gimbal o u t -  
p u t .  The t e s t  pane l  w i l l  be u t i l i z e d  t o  check o u t  t h e  DLU a s  a f u n c t i o n -  
i n g  u n i t .  

A f u n c t i o i i a l  checlc i s  b e i n g  performed on t h e  Binary - BCD c o n v e r t e r  
(DLU) and t h e  b i n a r y  up-down c o u n t e r  ( t e s t  p a n e l ) .  

TD-6 S a t u r n  V P l a t f o r m  and Control  Moment g r o  ( C M G )  E v a l u a t i o n  - 
CMG S/N 0001 was f u n c t i o n a l l y  t e s t e d  wi th  a  r e v i s e d  t e s t  p rocedure .  Some 
d i s c r e p a n c i e s  were no ted  i n  t h e  t e s t  procedure .  CMG S/N 0002 w i l l  be 
t e s t e d  n e x t  p e r i o d .  

Based on t h e  performance of AS-506 and r e v i s e d  requ i rements  f rom MSC, 
t h e  t e s t  p rocedure  s p e c i f i c a t i o n  f o r  KSC I U  chcckout  i s  b e i n g  reviewed t o  
s e e  which requ i rements  can be r e l a x e d .  

TD-7 S l i p  Ring T e s t j n g  and Assc~111bly of F i n e  Sun S e n s o r  - L i f e  t e s t -  
i n g  of t h e  f o l l o w i n g  s l i p  r i n g s  was completed: DPl501 S/N1 s 61,  58, 
DP1506 S / N l s  169 and 172. The f o l l o ~ ~ ? i n g  s l i p  r i n g s  we]-e p l a c e d  on l i f e  
t e s t s :  DPl506 S / N 1 s  180, 196, 201 and 203. 

C i r c u j  t m o d i f i c a t i o n s  and d e s i g n  changes were made i n  t h e  f i n e  s u n  
s e n s o r  c o n t r o l  e l e c t r o n i c s .  
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TD-14 Design and Checkout of T e s t  Equipment - H o i s t  d e s i g n  i s  con- ----- 
t i n u i n g .  ~ a n u f a c t u r e  and assembly i s  schedu led  t o  b e g i n  n e x t  p e r i o d .  

S e n s o r s  Branch 

TD-L I n e r t i a l  S e n s o r s  D e v e . m e n t  -- ----- and - E v a l u a t i o n  - T e s t s  were com- 
p l e t e d  on t h e  SD 53 f o r  p s t y l e d  t e s t  e v a l u a t i o n .  

A c o n s o l e  f o r  pe r fo rming  ATM gyro demodulator  l i n e a r i t y  t e s t s  w a s  
m o d i f i e d  and checked o u t .  L i n e a r i t y  t e s t s  were performed on ATM g y r o ' s  
S / N l s  001,  102,  103,  104,  103 and 106. 

A l l  liTM r a t e  gyro  P.C. c a r d s  have been  checked o u t .  The hea , t e r  con- 
t r o l  modules d i d  n o t  meet vendor  s p e c i f i c a t i o n s  a s  r e g a r d s  h e a t e r  c u r r e n t  
which measured h i g h .  The t e s t  s e t u p  i s  b e i n g  checked t o  d e t e r m i n e  i f  t h e  
c u r r e n t  d r a i n  i s  h i g h  due t o  t h e  i n s t r u m e n t a t i o n  o r  t o  t h e  module d e s i g n .  

A l i m i t  c y c l i n g  i n s t a b i l i t y  was t r a c e d  t o  t h e  t o r q u e r  a m p l i f i e r  and 
c o r r e c t e d  by chang ing  a  c a p a c i t o r  i n  t h e  r o l l - o f f  network.  During demo- 
d u l a t o r  c a l i b r a t i o n  t e s t s  a  h i g h  n o i s e  l e v e l  of f i v e  t o  e i g h t  t imes  s p e c i -  
f i c a t i o n  l i m i t  was obse rved .  T h i s  d i s c r e p a n c y  h a s  n o t  been  r e s o l v e d .  
The mounting b a s e  f l a t n e s s  was found t o  be  s i g n i f i c a n t l y  o u t  of t o l e r a n c e  
on a l l  packages ,  a p p a r e n t l y  due t o  d i s t o r t i o n  i n t r o d u c e d  by t h e  i n t e r n a l  
EM1 s h i e l d .  

TD-2 T e s t  and E v a l u a t i o n  of E x o t i c  I n e r t i a l  Cornpone&- - A t e s t  s e t -  -- -- - 
up u t i l i z i n g  a  l a s e r  i n t e r f e r o ! n e t r y  measur ing sys tem and a n  I d e a l - A e r o s m i t h  
t i l t  mete r  was made. Purpose  of t h i s  ar rangement  i s  t o  e l i m i n a t e  t h e  e r r o r s  
due t o  a c c e l e r o m e t e r  f i x t u r e  d i s t o r t i o n  caused by t e m p e r a t u r e  changes .  

TD-8 T e s t i n o  and Assembly of T n c r t i a l  Con*nents - T e s t i n g  of Mechani- 
--_-12__--_-1_1 --.lll--llll-- -1_- 

c a l  Technology I n c o r p o r a t e d  h c l i c a l  s p r i n g  compressor ,  t h r e e  CMG b e a r j n g  
l i f e  t e s t ,  and gyro  b e a r i n g  l i f e  t e s t  were con t inued .  

TD-9 E x e r i m e n t  Nilmbcr 11 Package - F u n c t i o n a l  e v a l u a t i o n  of u n i t  nuin- -- -------- - 
b e r  two of t h e  Wayne-.Kerr d i sp lacement  e l e c t r o n i c s  was completed.  The unit: 
was packaged and s t o r e d  f o r  u s e  a t  a  l a t e r  d a t e .  TD was c l o s e d  J u n e  30. 

TD-11 Heat  Pip~Kf~sea~ch a.nd Deve1.opment - The 3 / 4 .  by 24 i n c h  h e a t  
p i p e  was f i l l e d  wit11 e t h a n o l .  T e s t s  performed i n d i c a t e d  t h a t  the '  e t h a n o l  - - 
was n o t  a  good worktng f l u i d ,  The h e a t  p i p e  w i l l  be r e f  i l l - e d  w i t h  d i s -  
t i l l e d  w a t e r  and t e s t e d .  Purpose  of t h i s  t e s t  i s  t o  d e t e r m i n e  wi t11  w11at: 
a c c u r a c y  a h e a t  pj.pe can be reproduced.  A d d i t i o n a l  t e s t s  p lanned  a r e  t o  
f i l l  t h e  h e a t  p i p e  w i t h  v a r i e d  amounts of w a t e r  t o  d e t e r m i n e  how t h e  amount 
of w a t e r  a f f e c t s  e f f i c i e n c y .  

TD-12 CPIG I n n e r  Gimbal Asseinbly T e s t i n g  - Power supp ly  i n s t r u c t i o n  
manrlal and s p e c i f i c a t i o n  r,7ere reviewed a n d  d i s c r e p a n c i e s  n o t e d .  The t e s t  
s t a n d  f o r  t h e  second C M G - I G  t e s t  s t a t i o n  h a s  n o t  been d e l i v e r e d .  An i n -  
ves t i g a t  i o n  i s  undcrvay t o  de te rmine  t h e  c a u s e  of e r r a t i c  phase  c u r r e n t  
r e a d i n g s  i n  t h e  p r o t o t y p e  C M G - I G .  



G - 1  Page 3 
J u l y ,  1969 

Advanced Research and Technolom- Branch 

TD-13 Opt ica l .  S e n s o r s  T e s t  and E v a l u a t i o n  -- - The b readboard  h e l i o s t a t  
e l e c t r o n i c s  i s  b e i n g  modi f i ed ,  checked o u t ,  and packaged. The c i r c u i t  
s c h e m a t i c s  a r e  b e i n g  updated.  

TD-16 OT*S A r t i c u l - a t i o n  PA-- Cont ro l  E l e c t r o n i c s  - The sys tem b l o c k  d i a -  --- 
gram was updated and redundancy c i r c u i t s  added. A p r e l i m i n a r y  d e s c r i p -  
t i o n  of t h e  sys tem was w r i t t e n .  

TD-17 LRV S t e e r i n g  Control. - A s t u d y  of t h e  s t e e r i n g  c o n t r o l  r e q u i r e -  
m e n t s a n d  methods of s t e e r i n g  t h e  Lunar Roving V e h i c l e  was i n i t i a t e d .  

C o n t r o l  Mechanisms Branch - 

TD-15 S i m u l a t i o n  ---- and A n a A s i s  - of ATM EPC/RPM Control. - System -- and 
S - I V - R S O L ~ ~  P a n e l  A c t u a t o r  -. Analog simuI.at ion and Root Locus a n a l y s i s  
of t h e  A'TM exper iment  p o i n t i n g  c o n t r o l  s y s  tem w i t h  v a r i o u s  pa ramete r s  
and c o n d i t i o n s  were made. 

11. STAFFlNG --- 

The appendix  i s  b e i n g  suppor ted  by t h e  a u t h o r i z e d  l e v e l  of 19 peop le .  
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APPENDIX H -  1 

PROTOTYPE DEVELOPMENT BRANCH 

TECHNICAL PROGRESS .- AND ACCOMPLISHMENTS -- 
Schedu le  Order 208 

TD 1 Bery l l ium Anocl-izi.ng - E d i t i n g  and r e s u l t i n g  r e v i s i o n s  t o  t h e  
r e p o r t  were completed d u r i n g  t h e  month. The r e p o r t  h a s  been d e l i v e r e d  
f o r  review.  

TD 6 R e p o r t - T e s t i n g  F l a t  Cable  and Connectors  - No a c t i v i t y .  No 
change i n  s t a t u s  from p r e v i o u s  month. , 

TD 7 Design F l a t  C a b l e / P l ~ i g  YJ-exure T z s t  Fixture_ - No a c t i v i t y .  No 
change i n  s t a t u s  from p r e v i o u s  month., 

TD 9 R e v i s i o n s  t o  F l a t  Cable  I n f o r m a t i o n  Book - There  was no a c t i v i t y  
because  of t h e  h i g h e r  p r i o r i t y  a s s i g n e d  t o  TD 19. 

TD 17 Q u a l i f i c a t i o n  T e s t  P rocedure  f o r  J u n c t i o n  Box PM 11.51.4 - ---- 
Minor r e v i s i o n s  were i n c o r p o r a t e d  d u r i n g  t h e  month and c o p i e s  of  t h e  new 
d r a f t  were  d e l i v e r e d  f o r  review.  

TD 19 Design Documentation - ObJS S o l a r  Array F l a t  Cable  System -- 
Hardware - The s t a t u s  of  t h i s  TD a t  t h e  end of J u l y  i s  a s  f o l l o w s :  

I t em 1 J u n c t i o n  box - A l l  drawings  a r e  compl-ete 
and checked e x c e p t  t h e  p r i n t e d  c i r c u i t s  
and a s s o c i a t e d  a s s e m b l i e s .  These drawings  
a r e  scheduled f o r  comple t ion  d u r i n g  t h e  
f i r s t  week of August .  

I t em 2 FCC Cable  - Complete 
I tem 3 J u n c t i o n  Box Connectors  - Complete e x c e p t  

f o r  o n e - i n c h  p l u g  which h a s  been r e v i s e d  
and i s  ready  f o r  check ing .  

I t em 4 Edge Module Connector - The 5 0  M drawings  
a r e  checked and ready f o r  r e l e a s e .  

I t em 5  Module Connector Bus - The 5 0  M drawings  
a r e  checked and ready  f o r  r e l e a s e .  

I tem 6 Module Edge F a i r i n g  I n s e r t  - The 5 0  M 
. drawings  a r e  checked and r e a d y  f o r  r e l e a s e .  

I t em 7 Cable Ti.e Down .Hardware - I n i t i a l  s t u d i e s  
have been made. 

I t e m  8 Harness  Assembl.ies - Study l a y o u t  f o r  
c a b l e  l o c a t i o n s  on back of s o l a r  p a n e l s  i s  
be ing  made. 

I t em 9 Two I n c h  Receptacl .e /Solder  Termina l s  - Not 
s t a r t e d .  T h i s  i t em c o v e r s  c o n v e r s i o n  of  
PM d e s i g n  t o  5 0  M fo rmat .  

I t em 1 0  Two Inch  P l u g / 5  Cables  - I n  p r o c e s s .  

TD 20 Engineerin-g T e s t s  - J u n c t i o n  -Box PMll514 - No a c t j  v i  t y .  
p- - 
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TI) 2 1  R e p o r t s  - Engineer inp  E v a l u a t i o n  T e s t s  - A l l  t e s t  d a t a  r e c e i v e d  
t o  d a t e  have been added t o  t h e  d r a f t s  p r e v i o u s l y  p r e p a r e d .  

TD 22 Des ign-Misce l l aneous  - There  were no work o r d e r s  i s s u e d  dur ing  
J u l y .  

TD 2 3  R e v i s i o n s  t o  P r o c e d u r e s  f o r  Hybrid C i r c x i t s  - Study  work was 
performed r e s u l t i n g  i n  a  proposed o u t l i n e .  The r e w r i t i n g  of  s e c t i o n  6 
of  t h e  p r e s e n t  document was i n  p r o c e s s  d u r i n g  t h e  f i r s t  week of t h e  month. 
A t  t h a t  p o i n t  we were r e q u e s t e d  t o  s t o p  work on t h i s  TD i n  o r d e r  t o  p r o -  
ceed w i t h  a  new TD 25.  

TD 24 Study Etch-Back Techniques - M u l t i l a y e r s  P r i n t e d  C i r c u i t  
Boards - A stucly of  g l a s s  v e r s u s  epoxy r a t i o s  f o r  v a r i o u s  board 

m a t e r i a l s  h a s  been completecl. E t c h i n g  s o l u t i o n s  were p repared  and used on 
sample  s i n g l e  l a y e r  boards  w i t h  s a t i s f a c t o r y  r e s u l t s .  C o n t i n u i n g  work on 
t h i s  p r o j e c t  i n c l u d e s  a n a l y s i s  of r e s u l t s  and pe r fo rming  e t c h i n g  r u n s  on 
h o l e s  d r i l l e d  i n  m u l t i l a y e r  boards .  I t  i s  a n t i c i p a t e d  t h a t  t h i s  p r o j e c t  
w i l l  be completed and t h e  r e p o r t  i s s u e d  d u r i n g  August .  

TD 25 Repor t s  - F l a t  Cable Summary and FCC Adhesives  - The i n i t i a l  -- 
d r a f t  o f  t h e  F l a t  Cable  Summary r e p o r t  i s  w e l l  under  way, t h e  s e c t i o n  on 
h i s t o r i c a l  baclcground i s  n e a r  comple t ion .  The purpose  of  t h e  r e p o r t  i s  t o  
p r e s e n t  a b r i e f  r ev iew of t h e  g e n e r a l  s t a t u s  of  t h e  o v e r a l l  f l a t  c a b l e  
program. 

The r e p o r t  on a d h e s i v e s  recommended f o r  f l a t  c a b l e  i n s t a l l a t i o n s  hcz; 
n o t  been s t a r t e d  because  of l i m i t e d  manpower. 

11. STAFFING 

The s e c t i o n  remains  f u l l y  s t a f f e d  w i t h  s i x  employees. 
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INSTRUMENTATION AND COMMUNICATIONS DIVISION 

I. TECIlNICAL PROGRESS AND ACCOMPLISHMENTS 
Schedu le  Order 209 

Imaging Branch ( I P )  

TD 209-1 ATM - Vidicon  and Low-Light-Level (LLL) T e l e v i s i o n  Cainera 
Systems - The NRL f l i g h t  p r o t o t y p e  LLL camera sys tem was completed 

and d e l i v e r e d  f o r  f i n a l  q u a l i t y  i n s p e c t i o n  on J u l y  25. Assembly of  t h e  
H A 0  f l i g h t  p r o t o t y p e  LLL TV camera p r o g r e s s e d  a s  f o l l o w s :  P r e l i m i n a r y  
e l e c t r i c a l  checkou t  of  a l l  P.C. c a r d s  was  completed and t h e  camera h a r n e s s  
i n s t a l l e d .  The motherboard was checked,  conformal ly  c o a t e d ,  and i n s t a l -  
l e d  i n  t h e  camera c o n t r o l  hous ing .  The low v o l t a g e  power assembly and 
check0u.t  p r o g r e s s e d  t o  90  p e r c e n t  comple t ion .  The LLL tu3e  was i n s t k l - l e d  
i n  t h e  d e f l e c t i o n  assembly ,  checked o u t ,  and s e n t  t o  f i n a l  p o t t i n g .  

Cold c a s e  the rmal  vacuum q u a l i f i c a t i o n  t e s t i n g  of t h e  v i d i c o n  camera 
q u a l i f i c a t i o n  model was s u c c e s s f u l l y  completed.  F a c i l i t i e s  a r e  p r e s e n t l y  
n o t  a v a i l a b l e  f o r  o u t g a s s i n g  t e s t i n g .  

The NRL EM No.2 LLL camera was r e t u r n e d  f o r  rework because  of exces -  
s i v e  o u t g a s s i n g  and v a r i o u s  o t h e r  minor problems. The wi-re (MIL-W-8 1044 
t y p e )  used t o  b u i l d  t h e  camera h a r n e s s  was found t o  be u n s u i t a b l e  f o r  u s e  
even though i t  was l i s t e d  i n  85M02716, t h e  ATM approved p a r t s  l i s t i n g .  
The h a r n e s s  was removed from t h e  camera and r e p l a c e d  w i t h  one c o n s t r u c t e d  
of J e f l o n - c o a t e d ,  n i c k l e - p l a t e d  copper  w i r e .  The misa l ignment  of a p p r o x i -  
m a t e l y  f i v e  d e g r e e s  on t h e  r o t a t i o n  of  t h e  L,LL tube i n  t h e  camera box 
was n o t  c o r r e c t e d  because  of t h e  danger  of p o s s i b l e  t u b e  b r e a k a g e ,  b u t  
t h e  method of a l i g n i n g  t h e  camera was changed t o  p r e v e n t  r e o c c u r e n c e  of 
t h i s  problem. The h o r i z o n t a l  s c a n  d i r e c t i o n  was r e v e r s e d  t o  conform 
w i t h  t h e  l a t e s t  r e q u e s t .  

Two problems were di-scovered d u r i n g  t h e  month and a r e  p r e s e n t l y  
under i n v e s t i g a t i o n .  

( 1 )  During t empera tu re  a c c e p t a n c e  t e s  t i n g  of  the  NRL f l i g h t  p r o t o -  
type  LLL camera t h e  I n  t e r e l e c  t r o n i c s  h i g h  v o l t a g e  power s u p p l y  f a i l e d  a t  
- 2 6 ' ~ .  Two o t h e r  u n i t s  have s i n c e  been t e s t e d  and have a l s o  f a i l e d .  Th i s  
problem c o u l d  have s i g n i f i c a n t  impact on f u t u r e  f l i g h t  d e l i v e r i e s .  

( 2 )  B a l l  B r o t h e r s  Research Corp. h a s  d e t e c t e d  o u t g a s s i n g  p r o d u c t s  
s i m i l a r  t o  "Loc t i  tell coming from t h e  NRL EM No. 2  LLL camera.  No " L o c t i  t e "  
i s  used i n  t h e  camera,  and ,  t h e r e f o r e ,  t h i s  i s  v e r y  p u z z l i n g .  The r e d  
i n k  used t o  mark t h e  l o c k i n g  h e l i c o i l s  used i n  t h e  camera hous ing  h a s  never  
been t e s t e d  f o r  o u t g a s s i n g  c h a r a c t e r i s t i c s  and a t  p r e s e n t  i s  a 1- ikely  
c a n d i d a t e  f o r  t h e  s o u r c e  of c o n t a m i n a t i o n .  The i n k  i s  p r e s e n t l y  i n  t e s t -  
i n g .  

TD 209-2 T ina1  A l i g n ~ n c n t  and Acceptance  T e s t i n g  of  F l i g h t  A? 
T e l e v i s i o n  and Vicleo SWitc11f.s - The v i d e o  s w i t c h  performance s p e c i f i -  

c a t i o n ,  50M12736, was r e v i s e d  t o  i n c o r p o r a t e  changes  and t o  c o r r e c t  e r r o r s .  
A d d i t i o n s  and changes  t o  t he  v i d e o  s w i t c h  checkou t  p rocedure  r e q u i r e d  

f u r t h e r  changes  t o  t h e  q u a l i f i c a t i o n  t e s t  specification/procedure, and 
a c c e p t a n c e  t e s t  s p e c i f j c a t i o n / p r o c e d u r e  which a r e  i n  p r o c e s s .  

Orders  were p laccd  f o r  f l i g h t  PC -ca rds  M7988G, M7989A, and M7990B. 
The p r i n t e d  w i r i n g  m a s t e r  p u i n t  of M7847F, 50M12876, was clamagrcl i n  TDs 
and r e q u i r e s  r e p a i r  and r e - r e l e a s e .  Minor c i r c u i t  changes  were a a d e  t o  
M7847F s w i t c h i n g  c i r c u j  t t o  meet i n p u t  and outpuc impedance requirements. 
No board changes werp r e q u i r e d .  
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TD 209-3 ATM Sync G e n e r a t o r  Design Development and Q u a l i - f i c a t m  - Assembly 
and checkou t  of t h e  q u a l i f i c a t i o n  model sync genera  t o r  c o n t i n u e d .  The u n i t  
shou ld  be completed by September 15.  F i n a l  c o p i e s  of  t h e  a c c e p t a n c e  and q u a l i -  
f  i c a  t i o n  t e s t  p r c c e d u r e s  were  reviewed.  

TD 209-16 H-Alpha Film Camera -- Des&Development - The q u a l i f i c a t i o n  
model camera S/N 306 was d e l i v e r e d  from ShE-ME Labora to ry .  T h i s  camera w i l l  
b e  f u n c t i o n a l l y  t e s t e d  a t  MSFC ' ( a l s o  e n v i r o n m e n t a l l y ,  t e s t  t ime  p e r m i t t i n g )  
p r i o r  t o  shipment  t o  P e r k i n  Elmer C o r p o r a t i o n  on September 2 .  Both t h e  mechani-  
c a l  and e l e c t r i c a l  d e s i g n s  f o r  t h e  camera were p r e s e n t e d  a t  t h e  c r i t i c a l  d e s i g n  
r e v i e w  (CDK) f o r  H-alpha a t  P e r k i n  Elmer. Camera S/N 204,  proposed f o r  u s e  a t  
Rye Canyon by P e r k i n  Elmer l a t e r  t h i s  summer, was on d i s p l a y .  The e l e c t r o n i c  
c o n t r o l  box f o r  t h i s  camera h a s  been b u i l t  and w i l l  be sh ipped  t o  P e r k i n  Elmer 
by mid-August .  E x t e n s i v e  s h u t t e r  t e s t i n g  i s  p r e s e n t l y  i n  p r o c e s s  t o  e s t a b l i s h  
t h e  1 /125 second s h u t t e r  speed r e q u i r e d ;  t h e s e  t e s t s  i n c l u d e  a  l i f e  t e s t  w i t h  
c o n s i s t e n t  s h u t t e r  speed .  

TD 209-17 G o s a r d  X-Ray Fi lm Camera Design D e v e l o p m a  - The X-ray t e s t -  
i n g  a t  Mart in-Denver  i s  now i n  p r o c e s s  and X-ray images have been made. The 
q u a l i f i c a t i o n  t e s t i n g  on S/N 202 i s  s t i l l  i n  p r o c e s s .  I n  c o n j u n c t i o n  w i t h  
t h e  q u a l i f i c a t i o n  model t e l e s c o p e ,  t h e  t e s t  p l a n  c a l l e d  f o r  camera . o p e r a t i o n s  
e v e r y  t e n  o r b i t s .  Th i s  was changed and t h e  camera was run i n  t h e  f u l l .  a u t o m a t i c  
mode f o r  f i v e  c o n s e c u t i v e  o r b i t s  i n  b o t h  t h e  h o t  c a s e  and medium c a s e  t e s t  
c o n d i t i o n s .  Vacuum f i l m  t e s t i n g  has been completed on two o n e - t h o u s a n d - f o o t  
r o l l s  of SO-11.4 f i l m .  The r e s u l t s  of t h e  f i r s t  t h o u s a n d - f o o t  r o l l  show no 
s i g n s  o f  t h e  s t a t i c  r e p o r t e d  i n  l a s t  month ' s  p r o g r e s s  r e p o r t .  The second r o l l  
i s  p r e s e n t l y  b e i n g  p r o c e s s e d .  The major p o r t i o n  of t h e  d e s i g n  e f f o r t  on t h e  
GSFC camera i s  p r e s e n t l y  devo ted  t o  t h e  fo r thcoming  X-ray o p t i c a l  t e s t i n g  of 
t h e  t e l e s c o p e  and camera.  These t e s t s  r e q u i r e  s e v e r a l  f i x t u r e s  t o  be d e s i g n e d  
and f a b r i c a t e d  p r i o r  t o  commencement. 

Communications and Track ing  Branch -- (IR) 

TD 209-4 P r e - F l i g h t  and P o s t - F l i g h t  Radio Frequency Data A n a l y s i s  - A -- --- 
r e p o r t  documenting t h e  res;lts of t h e  127 Broadcas t  Sate1 l i t e  s t u d y  and t h e  
a s s o c i a t e d  computer programs was completed.  A d a p t a t i o n  o f  t h e  Network A n a l y s i s  
f o r  Systems A p p l i c a t i o n s  Program (NASAP) f o r  u s e  on t h e  I R M  1130 was completed.  
S i m i l a r  e f f o r t s  were s t a r t e d  t o  a d e p t  a n o t h e r  v e r s i o n  of t h e  prograrn t o  t h e  
1108 computer .  Work h a s  begun on g e n e r a t i o n  of a  program f o r  computer a s s i s t e d  
c i r c u i t  d e s i g n  t o  u t i l i z e  t h e  IBM 1130/2250 g r a p h i c a l  d i s p l a y .  A rud imenta ry  
o p t i c a l  computer was developed u s i n g  a v a i l a b l e  equipment,  ancl l a s e r  r e c o n s t r u c -  
t i o n  o f  computer g e n e r a t e d  F o u r i e r  t r a n s f o r m s  was demons t ra ted .  An e lementa ry  
g r a p h i c s  prograrn was gel lera ted  (based on a  Univac example program).  E f f o r t s  
a r e  p r e s e n t l y  b e i n g  made t o  g e t  computer t ime f o r  t h e  Univac Advanced G r a p h i c s  
Uni t  t o  t e s t  t h e  program ancl t h e  d e v i c e .  

'17) 209-5 E l e c t r o - M a g n ~ t i c  I n t c r f  e r e n c e  (EM1 and T r a n s i e n t  T e s t i n g  ancl - 
Elec t ro -F laone t i c  C o n t r o l  (EMC) F u n c t i o n s  - This  TD was t e r m j n a t e d  e f f e c t i v e  - ---ti --- 

J u l y  19 ,  a s  a  r e s u l t  of A s t r i o n i c s  o r g a n i z a t i o n a l  r e a l i g n n ~ e n t .  
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The e f f o r t  a s s i g n e d  under  t h i s  TD w i l l .  be con t inued  under  TD 202-6003 
i s s u e d  by E l e c t r o - M e c h a n i c a l  Eng ineer ing  D i v i s i o n .  During J u l y  t h e  
f o l l o w i n g  t e s t s  were performed:  deve lopmenta l  t e s t s  i n  accordance  w i t h  
MIL-I-6181D on t h e  p r o t o t y p e  DC/DC c o n v e r t e r ,  ASTR-design and on t h e  
s i m u l a t e d  SlW s o l a r  a r r a y  c a b l i n g .  T r a n s i e n t  t e s t s  i n  accordance  w i t h  
50M02477 on t h e  f i n e  sun  s e n s o r  power s u p p l y  ( b r e a d b o a r d )  were a l -so  p e r -  
formed. A l l  u n i t s  met t e s t  o b j e c t i v e s .  

TD 209-7 Assembly and T e s t i n g  of One-Tenth S c a l e  Model Antennas f o r  
t h e  ATM/OWS - One- t e n t h  s c a l e  model a n t e n n a  p a t t e r n s  f o r  t h e  model 

231 %antenna and t h e  t e l e m e t r y  an tenna  on t h e  model 316 a n t e n n a  p a n e l  
were d e l i v e r e d  t o  S p e r r y  o f f - s i  t e  f o r  i n c l u s i o n  i n  t h e  a n t e n n a  book. A 
comple te  s e t  of model a n t e n n a  p a t t e r n s  was run  on t h e  comrllarld a n t e n n a  
on t h e  model 316 a n t e n n a  p a n e l  b u t  t h e  d a t a  were degraded by an e r r a t i c  
powcr s o u r c e  and a r e  b e i n g  r e r u n .  One- t e n t h  s c a l e  models of  t h e  a i r l o c k  
r a n g i n g  s t u b  a n t e n n a  and LlVI q u a d f i l a r  h e l i x  were b u i l t  and i n s t a l l e d .  

TD 209-8 ATM T e s t s  and Jlardware -- - The s p e c i f i c a t i o n ,  a c c e p t a n c e  t e s t  
p r o c e d u r e ,  and q u a l i f i c a t i o n  t e s t  p rocedure  were reviewed and c o r r e c t e d  
f o r  t h e  model 240 RF coup]-er ,  The model 240 R E  c o u p l e r  d rawings  were 
completed and r e l e a s e d  t o  documentat ion.  S p e c i f i c a t i o n  i n f o r m a t i o n  on a l l  
ATN a n t e n n a  cornponents f o r  t h e  q u a l i t y  c o n t r o l  r ev iew were c o l l - e c t e d .  A 
Microdot  power o s c i l l a t o r  was r e p a i r e d  f o r  u s e  d u r i n g  env i ronmenta l  t e s t -  
i n g  of  t h e  model 240 RF c o u p l e r .  

TD 209-9 Automatic -- - Gain C o n t r o l  -- System Dess.n - - An AGC a m p l i f i e r  ws 
b u i l t  f o r  i n s e r t i o n  i.n a  c r y s t a l  bolometer  a m p l i f i e r .  A 1 2 - v o l t  r e g u l a -  
t o r  f o r  AGC a m p l i f i e r  and a  hold  c i r c u i - t  f o r  AGC level. were des igned  a.nd 
b u i l t .  A z e r o  i n e r t i a  l e v e l  sampler  was d e s i g n e d ,  and work commenced on 
a v a r i a b l e  s e n s i t i v i t y  comparator .  

Measuring I n s  trumen t n  t i  on Branch (IM ) --- --- 

TD 209-18 O r b i t a l  Worksllop (OhTS Biomedi-cal E l e c t r o n i c s  - TD 18 was ---- - 
r e v i s e d  t o  r e f l e c t  new m i  l.es tones  and nlanpower requ i rements  f o r  a  meta- 
b o l i c  measuri  ng conccp t compr i s ing  t h r e e  modes of operation i n s  t cad  of 
one.  P a r t s  o r d e r e d  f o r  t h e  o r i g i n a l  d e s i g n  were r e c e i v e d  and a r e  b e i n g  
used t o  b u i l d  t h e  f i r s t  breadboald  which i s  3 0  p e r c e n t  comple te .  P a r t s  
f o r  a  second b ~ c a d b o a r d  a r c  on o r d e r .  

The t ime-base  g e n e r a i o r  p o r t i o n  of t h e  e l e c t r o n i c s  h a s  been d e s j g n e d .  
The c i r c u i t  w i l l  bc  r e f i n e d  and i n c o r p o r a t e d  i n t o  t h e  sys tcm d u r i n g  t h e  
n e x t  r e p o r t i n g  pel-i od. 

TD 209-19 -- X-Ray - T e l e s c q e  ( X - R 1 ' )  Desjgn -- -- Devclopnicnt -- - The q u a l i f i -  
c a t i o n  t e s t  modcl X-RT ( S / l ~ 0 0 1 )  i s  bc ing  teqtecl i n  t h e  t l lermal vacuum 
chamber. Thc. h o t ,  c o l d ,  and  mran t empcra tu rc  c a s e s  a s  s p e c i f i e d  i n  t h e  
q u a l j  f i c a i i o n  t e s t  p l a n  were run .  The t empc3ra t l~ re  of t h e  Forward,  c e n t e r ,  
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and a f t  t u b e s  o f  t h e  X-RT was c o n t r o l l e d  a t  7 0 ~ + 0 . 1 ~ ~  f o r  bo th  t h e  p r imary  
and s e c o n d a r y  h e a t e r  sys tems .  Layouts of a n  o p t i c a l  bench t o  mount two 
t e l e s c o p e s  b a c k - t o - b a c k  f o r  X-ray f o c a l  p l a n e  d e t e r m i n a t i o n  have been 
comple ted .  P r e l i m i n a r y  d rawings  of t h e  d e t a i l s  a r e  b e i n g  made. The d i s -  
p l a y  model X-RT (S/N AL3) h a s  been assembled w i t h  t h e  MSFC f u s e d  s i l i c a  
o p t i c s  and h a s  been d e l i v e r e d  f o r  o p t i c a l  t e s t i n g .  The "A" f rame h a s  been 
r e c e i v e d  f o r  u s e  i n  t h e  c leanroom.  M o d i f i c a t i o n s  t o  r a i s e  t h e  h e i g h t  of t h e  
t t  A 11 f rame a r e  i n  manufac tu r ing .  Misce l l aneous  l i f t i n g  hardware  h a s  been 

o r d e r e d  f o r  t h e  c  leanroom. 

TD 209-20  ATM Exper iment  S-056 E l e c t r o n i c s  Design Development 
X-REA - The d e t e n t  and s p r i n g  mechanism w i l l  be e l i m i n a t e d  from t h e  

a p e r t u r e  wheel  assembly.  T h i s  d e c i s i o n  was based on r e s u l t s  of a n  a p e r t u r e  
a l i g n m e n t  t e s t .  Drawings f o r  t h e  +5v power s u p p l y ,  c h a r g e  s e n s i t i v e  a m p l i f i e r ,  
and  h i g h  v o l t a g e  power s u p p l y  a r e  t o  be  d e l i v e r e d  by August 6 f o r  e n g i n e e r i n g  
rev iew.  R e c e i p t  of  t h e s e  d rawings  w i l l  complete  t h e  e l e c t r i c a l  drawing r e -  
q u i r e m e n t s  f o r  t h e  X-REA. A h o l d e r  f o r  X-ray t u b e s  was manufactured and 
assembled  f o r  p o s s i b l e  u s e  d u r i n g  q u a l i f i c a t i o n  t e s t i n g  of t h e  X-REA. 
Mechan ica l  s p e c i f i c a t i o n s  f o r  t h e  a p e r t u r e  motor  and mounting assembly were  
reviewed f o r  a c c u r a c y  o f  t e c h n i c a l  c o n t e n t .  A l i f e  t e s t  was i n i t i a t e d  on 
r e e d  s w i t c h e s  i n  t h e  a p e r t u r e  wheel assembly.  

Camera E l e c t r o n i c s  - Four P.C. boards  f o r  t h e  Goddard camera have been 
m a n u f a c t u r e d ,  i n s p e c t e d ,  and r e t u r n e d  t o  t h e  shop f o r  subassembly b u i l d  : 
P a r t s  have been assembled on t h e  f i l m - a i r l o c k  motor c o n t r o l  o n e - s h o t  and t h e  
e x p o s u r e  t i m e r  c o n t r o l  board .  T e s t i n g  of  t h e s e  boards  w i l l  be  completed d u r i n g  
t k e . n e x t  r e p o r t i n g  p e r i o d .  The t imer  and lamp power s u p p l y  d rawings  were 
checked and r e t u r n e d  t o  d e s i g n .  

TD 209-21 H-Alpha Camera E l e c t r o n i c s  -- Design -- Development - The camera 
r e a d y  o p e r a t e  module, t h e  motor d r i v e ,  and t h e  power supp ly  have been s a t i s -  
f a c t o r i l y  t e s t e d  o v e r  t h e  r e q u j  r ed  t empera tu re  range .  

A c r i t i c a l  d e s i g n  r e v i e w  p r e s e n t a t i o n  was p repared  and g i v e n  a t  P e r k i n  
Elmer .  The c o n t r o l  e l e c t r o n i c s  and t h e  motor d r i v e  board have been f a b r i c a t e d ;  
test  o f  t h e  c o n t r o l  and t h e  d a t a  b lock  e l e c t r o n i c s  have begun. The assembly o f  
the e n g i n e e r i n g  model H-alpha camera e l e c t r o n i c s  sys tem i s  a l s o  completc  and 
t e s t i n g  h a s  commenced. C l a s s  I documentat ion Tor t h e  H-alpha motor d r i v e  h a s  
n o t  been r e c e i v e d ;  t h e r e f o r e ,  d e l i v e r y  of  a  o u a l i f i c a t i o n  u n i t  by September 1 
may n o t  be  p o s s i b l e .  

TD 209-28 Engi-neer ing Model S o l a r  - Ref l e c t o m e t e r  - The o p t i c a l  sys tem was 
a l i g n e d  b u t  no d a t a  were o b t a i n e d  due t o  a  s e v e r e  n o i s e  problem. I t  i s  
p r o b l e m a t i c a l  whe the r  s u i t a b l e  r e s u l t s  can  be o b t a i n e d  w i t h o u t  r epackag ing  o r  
r e d e s i g n i n g  p a r t  o f  t h e  power s u p p l y  u n i t .  The i n v e s t i g a t i o n  of  t h i s  problem 
w i l l  c o n t i n u e  on a low p r i o r i t y  b a s i s .  

Te lemet ry  and Data Technology Sranch  - ( I T )  

TD 209- 11 Te lemet ry  Ground S t a t j o n  Ooera t ion  L and Maintenance - S p e c i a l  
t i m i n g  s i g n a l s  were r e c o r d e d  on magnet ic  t a p e  Tor u s e  by p e r s o n n e l  i n  ShE-ASTR- 
IME. The ground s t a t i o n  was prepared f o r  t h e  AS-506 l aunch ,  and t h e  
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l aunch  and two o r b i t s  were recorded .  A new time c o n t r o l  u n i t ,  b u i l t  by 
S p e r r y  o f f - s i t e ,  i s  b e i n g  e v a l u a t e d .  New c a b l e s  a r e  b e i n g  i n s t a l l e d  
f o r  t h e  moni to r  sys tem and t h e  Elpac  s y n c h r o n i z e r ;  t h i s  w i l l  e n a b l e  
s w i t c h i n g  from one t o  a n o t h e r  th rough  t h e  p a t c h  p a n e l .  

TD 209- 12 ATM D i g i t a l  Signal. C o n d i t i o n e r  (DSC) Desi.gn Development - 
A l l  P.C. board d rawings  have been 'de l ive rec l  t o  t h e  shop f o r  manufac tu r ing .  
Unscreened components f o r  u s e  on t h e  DSC e n g i n e e r i n g  model a r e  now b e i n g  
c o l l e c t e d .  Work on t h e  t e s t  box f o r  check ing  t h e  c o n t e n t s  of  t h e  r e g i s t e r s  
i n  t h e  DSC i s  c o n t i n u i n g .  S i g n a l  s p e c i f i c a t i o n s  f o r  t h e  DSC a r e  now b e i n g  
f i n a l i z e d .  The o r i g i n a l  d e s i g n  of t h e  DSC proved t o  be w e l l  w i t h i n  s p e c i -  
f  i c a  t i o n s  and v i r t u a l l y  no changes  were r k q u i r e d .  

TD 209-13 S a t u r n  Te lemet ry  Design Maintenance -- - A r e 9 o r t  was completed 
d e s c r i b i n g  e x p e r i m e n t a l  p rocedures  f o r  measur ing waveform d i s t o r t i o n  
r e s u l t i n g  from c h a n n e l  f i l t e r s  i n  S a t u r n  t e l e m e t r y  hardware .  Two t e c h n i q u e s  
were a n a l y z e d ,  one i n v o l v i n g  t h e  u s e  of t h e  TDAS (Te lemet ry  Data A n a l y s i s  
System) and t h e  o t h e r  b e i n g  t h e  s o - c a l l e d  S h e p e r t y c h i  approach .  A f o r m a l  
r e p o r t  was completed i n  which e r r o r s  r e s u l t i n g  from n o n l i n e a r i t i e s  i n  
low-pass  channe l  f i l t e r s  a r e  a n a l y z e d .  One 301 PCM/DDAS assembly and one 
model 410 RDM were r e p a i r e d  and r e t u r n e d  t o  S-V-LC39/MLl-ESE MON. Four- 
t e e n  m i s c e l l a n e o u s  p r i n t e d  c i r c u i t  c a r d s  from 3 0 1 ' s  ancl 4 1 0 ' s  were r e p a i r e d  
and a r e  a v a i l a b l e  f o r  l a b  u s e .  Two a n a l o g - t o - d i g i t a l  c o n v e r t e r s  (model 
ADC-41, used i n  t h e  301,  were r e p a i r e d  and a r e  a v a i l a b l e  f o r  l a b  u s e .  

'I7) 209-14 ATM D i g i t a l  Tape ~ / e c o r d e r s  - Acceptance t e s t  was performed 
on t h e  Rorg Warner p r o t o t y p e  t a p e  r e c o r d e r  a t  minus 20 d e g r e e s .  The 
r e c o r d e r  f a i l e d  t o  respond t o  t h e  end of t a p e  s e n s o r s  and t h e  t a p e  b roke .  
I t  was d i s c o v e r e d  t h a t  t h e  vendor had n o t  fo l lowed  t h e  t e s t  p rocedures  f o r  
s e l e c t i n g  r e s i s t o r s  i n  t h e  e n d - o f - t a p e  s e n s i n g  c i r c u i t .  A f t e r  c o r r e c t i n g  
t h i s  problem, t h e  t a p e  r e c o r d e r  h a s  s u c c e s s f u l l y  completed t h e  c o l d  
t e m p e r a t u r e  t e s t .  Leak r a t e  t e s t  i s  schedu led  t o  be performed August 1. 
Humidity and the rmal  vacuum t e s t i n g  i s  schedu led  t o  be performed on t h c  p r o -  
t o t y p e  r e c o r d e r  by mid-August. 

TD 209-  15 Te l  emc t r y R F  Components a n d S y s t c r n s  Suppor t  f o r  S a t u r n ,  E, - 
and AAP - The P a l  t r a n s m i t t e r  r e sponse  s t u d y  i s  c o n t i n u i n g .  Most of  --- 

t h e  work be ing  done a t  t h i s  t ime i n v o l v e s  c o r r e l a t i o n  of e x p e r i m e n t a l  d a t a  
and t h e o r e t i c a l  r e s u l t s .  , 

The Teledyne X9 n ~ u l t i . p l . i e r  q u a l . i f i c a t i o n  u n i t  was r e c e i v e d  and p u t  
th rough  a l l  t e m p e r a t u r e  t e s t s .  The u n i t  performed w i t h i n  t h e  s p e c i f i c a t i o n s  
on t h e s e  t e s t s .  

TD 209--22 S w n r t  Design and Devel-opment of ATM ancl AAP D C - D C  Con- --- - -- 
v e r t e r s  - No e f f o r t  was expcuded on t h i s  TD d u r i n g  J u l y .  
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TD 1553 O r b i t a l  Workshop System S i r n u l a t i o n / I n t e g r a t i o n  Development - 
A r e p o r t  c o v e r i n g  t h e  s t a t u s  of  t h e  wet  OWS v e r i f i c a t i o n  models on t h e  
Raytheon 520/EAI 231 RV hybr id  f a c i l i t y  was f u r n i s h e d  SE-ASTR-SGI. T h i s  
r e p o r t  o u t l i n e d  t h e  s i g n i f i c a n t  f a c i l i t y  down t ime problems which have 
slowed program development and checkou t ,  and i n d i c a t e d  t h a t  t h e  p r e s e n t  
computer c a p a c i t y  i s  no t  s u f f i c i e n t  t o  accommodate t h e  e n t i r e  wet OWS 
model. It was d e c i d e d  t o  t e r m i n a t e  a c t i v i t i e s  w i t h  r e s p e c t  t o  wet  OWS 
model v e r i f i c a t i o n  and t o  d e v o t e  a l l  f u t u r e  e f f o r t s  t o  d r y  workshop 
m o d e l l i n g  and hardware sys tem v e r i f i c a t i o n  p l a n s .  Those p o r t i o n s  of t h e  

d 
wet model a p p l i c a b l e  t o  d r y  OjJS w i l l  be r e ta i -ned .  

TD 1554 - ATFI DC Sof tware  Prog_~_am V e r i f i c a t i o n  P l a n  - Requirements 
f o r  t h e  i n p u t / o u t p u t  equipment n e c e s s a r y  t o  i n t e r f a c e  w i t h  t h e  t e s t  
computer have been e s t a b l i s h e d .  The inpu t / o u t p u t  scheme ( d i  s c r e t e s ,  i n -  
t e r r u p t s ,  t e l e m e t r y ,  e t c . )  i s  b e i n g  reviewed i n  d e t a i l  t o  e s t a b l i s h  a  
t e s t  ph i losophy .  The c a p a b i l i t y  recolllrnended f o r  i n c o r p o r a  t i o n  i n  t h e  
ART DC s o f t w a r e  package f o r  t e s t  ancl v e r i f i c a t i o n  purposes  was f u r n i s h e d  
ShE-ASTR-NGI by memorandum. F a m i l i a r i z a t i o n  s t u d y  of t h e  ATM p o i n t i n g  
c o n t r o l  sys tem and i t s  o p e r a t i o n a l  modes was con t inued .  

TD 1555 AS507 F l i g h t  Program --- V e r i f i c a t i . 0 2  - The AS-507 G e n e r a l i z e d  
F l i g h t  Program (GFP) h a s  been r u n  some 150 t imes  i n  s i m u l a t e d  f l i g h t  - 
t h r o u g h  S - ~ V B E  f i r s t  burn .  These f l i g h t s  have i n c l u d e d  sys tem p e r t u r b a t i o n s  
t o  v e r i f y  t h e  f o l l o w i n g  a r e a s  of  GFP computa t ion :  (1)  p l a t f o r m  r e a d o u t ,  
( 2  d i s c r e t e  p r o c e s s i n g ,  ( 3  ) swi.tch s e l e c t o r  p r o c e s s i n g ,  ( 4 )  eng ine  p e r -  
formance ancl ( 5 )  n a v i g a t i o n .  Data from t h e s e  r u n s  a r e  o r g a n i z e d  and 
t a b u l a t e d  f o r  a n a l y s i s .  To d a t e  no program d e v i a t i o n s  o r  anomal.ies have 
been o b s e r v e d .  

M o d i f i c a t i o n  t o  t h e  PTC s imula t ion  s u p p o r t  program were n e c e s s a r y  t o  
p r o p e r l y  i n t e r f a c e  t h e  GFP te l -emetry .  F u r t h e r  programqing e f f o r t  i s  i n  
p r o c e s s  t o  e n a b l e  t h e  u s e  of t h e  LVDC pref1i .ght  r o u t i n e s .  The LVDC s e c -  
t o r  sum check and memory dump prog~:amming f o r  t h e  PTC i s  i n  t h e  p r o c e s s  
o f  checkou t .  

TD 1556 I n t e r f a c e  between Sigma 5/Comcor 5000 and AS-'JiI;:T - Other than  
g e n e r a l  r ev iew,  no e f f o r t  was expended on t h i s  TD d u r i n g  t h e  mo~nth. - 
I n f o r m a t i o n  f o r  t h e  w i r i n g  i n t e r i a c e  h a s  been f u r n i s h e d  ShE-ASTK-CS. 
S o f t w a r e  requ i rements  f o r  t h e  v e h i c l e  s i m u l a t i o n  have a l s o  been g e n e r a l l y  
d e f i n e d  b u t  n o t  d e t a i l e d .  
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V e h i c l e  Dvnamics Branch 

TD 1501 WACS C o n t r o l  System Dynamic A n a l y s i s  - System t ime r e s p o n s e  
s t u d i e s  w i t h  f l e x i b l e  body dynamics have been completed f o r  t h e  p i t c h  - - 
a x i s .  The r e s p o n s e  d a t a  were o b t a i n e d  f o r  v a r i o u s  h y p o t h e t i c a l  bending 
p a r a m e t e r s  such  a s  f r e q u e n c y ,  damping, and g a i n .  P h a s e - p l a n e  p l o t s  o f  
a t t i t u d e  r a t e  v e r s u s  a t t i t u d e  e r r o r  were a l s s  o b t a i n e d  f o r  t h e  i n e r t i a l  
h o l d  mode. T r a n s m i t t a l  of t h e s e  d a t a  t o  ,the t e c h n i c a l  c o n t a c t  w i l l  
comple te  t h e  r e q u i r e m e n t s  f o r  t h i s  t e c h n i c a l  d i r e c t i v e .  

TD 1502 A n a l y t i c  A s s i s t a n c e  f o r  Nyquj s t  Pr0gra.m Deve-lopment - S&E- 
COMP p e r s o n n e l  have r e s o l v e d  t h e  problem a s s o c i a t e d  w i t h  t h e  l e a d i n g  
c o e f f i c i e n t  o f  t h e  polynomial  i n  Z, a s  computed i n  the  Z  p l a n e  Nyquis t  
program. Debugging i s  b e i n g  c o n t i n u e d ,  however , to  d e t e r m i n e  t h e  s o u r c e  
o f  e r r o r  a s s o c i a t e d  w i t h  t h e  r e g e n e r a t e d  polynomial  i n  Z. 

TD 1503 S a t u r n  V ,  S - I 1  and S-IV B S t a g e  Dynamics A n a l y s i s  - P r e l i m i n a r y  --- 
l o g i c  f l o w  d iagrams  g e n e r a t e d  by t h e  s i m u l a t i o n  s u p p o r t  p e r s o n n e l  w i l l  be  
reviewed a s  soon a s  they  a r e  made a v a i l a b l e .  The s l o s h  d a t a  f o r  t h e  S - I 1  
s t a g e  p r e s e n t l y  b e i n g  p repared  a r e  t h e  Last  of  t h e  d a t a  t o  be d e l i v e r e d  
f o r  s i m u l a t i o n  i n p u t .  

TD 1505 Crew Motion Model. Study - R e s u l t s  o f  t h e  RAVAN s t a t i o n a r i t y  
t e s t s  were r e c e i v e d  from S&E-CQYP Labora to ry  f o r  t h e  t h r e e  sample c a s e s  
s u b m i t t e d .  P l o t s  of t h e s e  r e s u l t s  and s i m i l a r  r e s u l t s  o b t a i n e d  frcm t h e  
modi f i ed  PSD program v i a  t h e  f a s t  f o u r i e r  t r ans fo rm were d e l i v e r e d  t o  
t h e  t e c h n i c a l  c o n t a c t .  Both p l o t s  i n d i c a t e d  d e v i a t i o n s  from expecked 
v a l u e s  and t h e  c a u s e  o f  t h e  d i f f e r e n c e s  h a s  n o t  been de te rmined .  The 
r e q u i r e m e n t s  f o r  a d d i t i o n a l  s t u d y  i n  t h i s  a r e a  w i l l  be c o n s i d e r e d  i n  a  
mee t ing  w i t h  t h e  t e c h n i c a l  c o n t a c t  d u r i n g  t h e  n e x t  r e p o r t  p e r i o d .  

TD 1506 EPC S t a b i l i t y  and Response A n a l y s i s  - - Anal.ysis of t h e  recent1.y - 
r e l e a s e d  bending d a t a  f o r  t h e  EPC s p a r  i s  i n  p r o c e s s .  P r e l i m i n a r y  
r e s u l t s  i n d i c a t e  t h a t  t h e  modal s l o p e s  a t  t h e  r a t e  gyro  l o c a t i o n  a r e  n o t  
n e g l i g i b l e .  The new d a t a  w i l l  be i n c o r p o r a t e d  i n  b o t h  t h e  d i g i t a l  and 
a n a l o g  EPC n ~ o d e l s  f o r  con t i i iued s t u d y  of s t a b i l i t y  and r e s p o n s e  
c h a r a c t e r i s t i c s .  An a n a l o g  s i m u l a t i o n  of t h e  two-ax i s  model h a s  been 
completed and w i l l  be used f o r  f u r t h e r  s t u d i e s  of t h e  c r o s s - c o u p l i n g  e f -  
f e c t s  due  t o  t h e  bending dynamics.  

The d i f f e r e n c e  i n  r e s u l t s  o b t a i n e d  w i t h  t h e  11x11 and 35x35 m a t r i x  
expans ion  programs h a s  n o t  y e t  been r e s o l v e d ,  and a d d i t i o n a l  t e s t  c a s e s  
a r e  b e i n g  s u b n i t t e d  f o r  f u r t h e r  s t u d y .  

TD 1507 SPIC I n t e r a c t i . o n  Study - The SMC i n t e r a c t i o n  s t u d y  h a s  been - 
completed and a  r e p o r t  of t h e  r e s u l t s  i s  documented i n  r e p o r t  SP-591-0240. 
D i s t r i b u t i o n  of  t h e  r e p o r t  i s  i n  p r o c e s s ,  which completes  t h e  r e y u i r e -  
ments of  t h i s  TD. 
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TD 1508 S a t u r n  V ,  AS-505/SI-C Stabi- A n a l y s i s  - An a n a l y s i s  o f  
-. 

t h e  s t a b i l i t y  c h a r a c t e r i s t i c s  o f  t h e  A ~ ~ O ~ / S I - C  v e h i c l e  h a s  been 
completed.  D i s t r i b u t i o n  of  t h e  f i n a l  r e p o r t ,  #SP-591-0236, comple tes  
t h e  r e q u i r e m e n t s  of  t h i s  t e c h n i c a l  d i r e c t i v e .  

TD 1.509 Sampled Data A n a l y s i s  Program - Program !/ YMSF-371090 h a s  
been modi f i ed  and i s  runn&g s a t i s f a c t o r i l y  on t h e  Sm-COMP 7094 computer.  
The f o u r  t e s t  c a s e s  s u p p l i e d  by North  American Rockwell were r u n ,  and 
t h e  r e s u l t s  compared f a v o r a b l y  w i t h  t h e  r e s u l t s  o b t a i n e d  a t  t h e i r  
computer f a c i l i t i e s .  The program i s  now be ing  conver ted  f o r  o p e r a t i o n  
on t h e  Univac 1108 f a c i l i t y ,  and a d d i t i o n a l  s u b r o u t i n e s  a r e  b e i n g  added 
t o  i n c r e a s e  t h e  u t i l i t y  of  t h e  program. I n  accordance  w i t h  a  r e q u e s t  
by t h e  t e c h n i c a l  c o n t a c t ,  a  u s e r s  manual which i s  a p p l i c a b l e  t o  b o t h  
t h e  7094 and t h e  1108 f a c i l i t i e s  w i l l  be p repared  a t  a  l a t e r  d a t e .  T h i s  
comple tes  t h e  r e q u i r e m e n t s  of t h i s  t e c h n i c a l  d i r e c t i v e .  

TD 1510 Computation Labora to ry  I n t e r f a c e '  - Rout ine  i n t e r f a . c e  l i a i s o n  
was main ta ined  w i t h  t h e  Computation Labora to ry  i n  c o n n e c t i o n  w i t h  S&E-ASTR- 
SD t e c h n i c a  I d i r e c t i v e s .  

TD 1511 V i s u a l  I n f o r m a t i o n  P r e ~ a r a  t i o n  - P u b l i c a t i o n s  s u p p o r t  was ----- 
prov ided  f o r  r e p o r  irs " D e t a i l e d  Zmplenlentation of  t h e  Momentum Management 
Scheme f o r  t h e  ATM C l u s t e r " ,  " E f f e c t s  o f  Momentum D i s t r i b u t i o n  on t h e  H -  
v e c t o r  C o n t r o l  Torque T r a n s f e r  Func t ion" ,  and " S t a b i l i t y  A n a l y s i s  of  AS- 
505/S-IC".  An A'Df C l u s t e r  composi te  drawing was made. A mas te r  form 
f o r  d i s p l a y  of S-IC s t r i p  c h a r t  d a t a  was drawn and 6 0  c o p i e s  made. 

TD 1.513 CMG/H-Vector Modeling - -- and A n a l y s i s  -- - A r e p o r t  No. SP 591-0238 
documenting t h e  a n a l y t i c a l  e v a l u a t i o n  of c r o s s - a x i s  g a i n  f o r  v a r i o u s  
g imbal  a n g l e  c o n f i g u r a t i o n s  h a s  been d i s t r i b u t e d .  E f f e c t s  o f  t h e  CMG 
r e o r i e n t a t i o n  and t h e  s t a t u s  of t h e  CMG g e a r  t e s t  program have been r e -  
viewed and r e p o r t e d .  T h i s  completes  t h e  requ i rements  o f  t h i s  t e c h n i c a l  
d i r e c t i v e  a s  schedu led .  

TD 1514 Sa tu r l i  -- V/SI-C - I w r r j d  S i m u l a t i o n  S tud i  t ~ s  - Required s u p p o r t  
was p rov ided  f o r  t h c  p r e f  l j  g h t  a c t i v i  t i e s  of  t h e  SL-C/506G v e h i c l e .  
A s t u d y  i s  i n  p r o c e s s  which compares t he  t e l e m e t r y  d a t a  w i t h  t h e  s i m u l a t e d  
f l i g l l t  d a t a  o b t a i n e d  f  roin t h e  h y b r i d  s i m u l a t i o n  model. Documentation of 
t h e  r e s u l t s  will be p repared  d u r i n g  t h e  n e x t  r e p o r t  p e r i o d .  

TD 1515 AS-506 S t a b i l i t y  AnnLysis - A comparison of s t a b i l i t y  d a t a  - -- -- - - 
o b t a i n e d  f o r  two s i m i l a r  t r a j e c t o r i e s  of  t h e  AS-506/SL-C v e h i c l e  i s  i n  
p r o c e s s .  A d d i t i o n a l  s t u d i e s  a l s o  i n c l u d e  a s t a b i l i t y  a n a l y s i s  of t h e  
S-11 and S-IVB v e h i c l e s  f o r  c r i t i c a l  t imes  of f l i g h t .  R e s u l t s  of  t h e  
s t u d y  w i l l  p r o v i d e  g u i d e l i n e s  f o r  t h e  p r e p a r a t i o n  and u t i l - i z a t i o n  of com- 
p u t e r  programs f o r  p r e f l i g h t  a n a l y s i s  of t h e  AS-507 v e h i c l e .  
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TD 1516 APS A t t i t u d e  C o n t r o l  System S t a b i l i t y  A n a l y s i s  - An a n a l o g  -. 
s i m u l a t i o n  model of t h e  APS c o n t r o l  sys tem h a s  been deve loped .  The 
model i n c l u d e s  r i g i d  body dynamics f o r  p i t c h  yaw and r o l l ,  f l e x i b l e  
body dynamics f o r  f o u r  t o r s i o n  modes, and t h e  n o n - l i n e a r  c h a r a c t e r i s t i c s  
of t h e  t h r e e  p s e u d o - r a t e  moclulators. Phase  p l a n e  p l o t s  of  t h e  v e h i c l e  
a t t i t u d e  r a t e  v e r s u s  v e h i c l e  a t t i t u d e  e r r o r  have been o b t a i n e d .  S t u d i e s  
a r e  i n  p r o c e s s  t o  d e t e r m i n e  sys tem r e s p o n s e  t o  v a r i o u s  i n p u t  d i s t u r b a n c e s ,  
and a  f u e l  consumption e q u a t i o n  i s  b e i n g  programmed. Addi t i o n a  1 s t u d i e s  
of  v e h i c l e  s t a b i l i t y  and r e s p o n s e  w i l l  be conducted.  

TD 1517 D i g i t a l  Control .  System Design f o r  t h e  S a t u r n  V - Work on 
t h i s  t e c h n i c a l  d i r e c t i v e  has  j u s t  begun, Data a r e  be ing  p r e p a r e d  i n  t h e  
p r o p e r  fo rmat  f o r  i n p u t  t o  t h e  35x35 expans ion  program f o r  t h e  purpose  
o f  o b t a i n i n g  uncompensated f requency  r e s p o n s e  d a t a .  

TD 1518 D i g i t a l  --- C o n t r o l  System Design - f o r  t h e  ATN/CMG System - 
P r e l i m i n a r y  f requency  response  d a t a  have been o b t a i n e d  f o r  t h e  M-vec t o r  
loop .  The WS program was u t i l i z e d  t o  model t h e  c o n t i n u o u s  sys tem p l u s  
a  z e r o  o r d e r  ho ld  f o r  v a r i o u s  sampl ing f r e q u e n c i e s .  Pre l i .minary  
f r e q u e n c y  and t ime r e s p o n s e  d a t a  were a l s o  o b t a i n e d  f o r  t h e  EPC loop 
model w i t h  a  l e a d -  l a g  compensator which was s i -~nu la ted  on t h e  PB-250 
computer.  The EPC dynamics were s i m u l a t e d  on a n  AD-112 a n a l o g  computer .  
The d a t a  a r e  b e i n g  used t o  check t h e  a c c u r a c y  and opera t i -on  of e x i s t i n g  
sampled-cla t a  computer programs. These computer programs w i l l  b e  used f o r  
t h e  d e s i g n  and a n a l y s i s  of t h e  ATM/CMG d i g i t a l  c o n t r o l l e r .  

TD 1519-AS-507 S t a b i l i t y  A n a l y s i s  .-- - Work on t h i s  t a s k  was i n i t i a t e d .  
Bending d a t a  and t h e  c o n t r o l  network p o l y n o m i a l . ~  a r e  b e i n g  p repared  f o r  . . 

i n p u t  t o  t h e  18x18 d r i v e r  m a t r i x  program. Nyquis t  p l o t s  of thk c o n t r o l  
loop  open a t  t h e  e n g i n e ,  r a t e  c h a n n e l ,  and a t t i t u d e  channe l  w i l l  be 
o b t a i n e d  a t  t h e  c r i t i c a l  t imes  of f l i g h t .  

E l e c t r i c a l  Systems Branch 

TD 1561 ESE I C D - I R N  - A S  P r o c e s c i n  - Twelve new o r  r e v i s e d  IRN's / ICD's  
were r e c e i v e d y  ShE-ASTR-SE. Twelve IRN1s/ICD's were p r o c e s s e d  and f o u r  
IRN's / ICD1s were submi t t ed  t o  P r o j e c t s  OEfice,  S&E-ASTR-BE. 

TD 1562 Refe rence  Schcmat ic  Maintenance -- - This  TD was c l o s e d  on J u l y  
15.  During i h i s  r e p o r t  p e r i o d ,  no e f f o r t  had been expcnded t o  t h e  
c l o s i n g  d a t e .  Necessary  m,zi 11 tenance o f  t h e  r e f e r e n c e  s c h e m a t i c s  w i l l  
be  accompl ished under  S .  0. 227 ,  TD 1569. 

TD 1563 EDS Docunlentation - - IR11 R31 t o  4CM37559B was p r e p a r e d  and 
r e l e a s e d .  
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TD 1564 EDS S i m u l a t o r s  Maintenance - Weekly o p e r a t i o n a l  and main tenance  
checks  were  performed on t h e  S a t u r n  V S i ~ u l a t o r .  An o p e r a t i o n a l  check 
was performed on t h e  S a t u r n  I B  S imula to r  on J u l y  22. Power s u p p l y  No. 1 
m a l f u ~ i c  t i o n e d  (no  r e g u l a t i o n  h i g h  v o l t a g e  ). R e p a i r s  w i  11 be e f f e c t e d  i f  
a r e q u i r e m e n t  f o r  t h e  sys tem d e v e l o p s .  

TD 1565 S t a g e  Networks I n t e g r a t i o n  - One S-IB ECP, t h r e e  S - I 1  ECP's,  
and t h r e e  S-IVB ECP s were reviewed f o r  c o m p a t i b i l i t y .  Documentation f o r  
S - IB ,  S - IC ,  S-11,  and S-IVB was reviewed and updated.  

TD 1566 AAP Networks I n t e g r a t i o n  - E l e c t r i c a l  I C D 1 s  f o r  exper iments  
M092, M131, and M171, a s  w e l l  a s  f o r  t h e  Dl-A/MDA t n t e r f a c e  4CH35597, 
were reviewed and comments were d e l i v e r e d .  AAP-2 exper iments  co r respondence  
was r e c e i v e d  and reviewed f o r  impact .  A meet ing was a t t e n d e d  d u r i n g  which 

a t h e  exper iment  s u p p o r t  sys tem e l e c t r i c a l .  I C D  and requ i rements  f o r  e x p e r i -  
ment e l e c t r i c a l  I C D ' s  i n  g e n e r a l  were d i s c u s s e d .  

TD 1567 S a t u r n  F l i g h t  Sequence JCD G e n e r a t i o n  and Maintenance -- - One 
I R N  and one ECR were  g e n e r a t e d  a g a i n s t  I C D  40Y33627, D e f i n i t i o n  of S a t u r n  
SA-507 and Subs F l i g h t  Sequence Program. 

TD 1568 Document C o n t r o l  Cen te r  - T h i s  TD was c l o s e d  on J u l y  15.  - 
The p r e p a r a t i o n  of t h e  EICD S t a t u s  Repor t  w i l l  be performed under  SO TD 227/ 
1569. 

TD 1569 E l e c t r i c a l  I n t e r f a c e  C o n t r o l  Documentation - Seven S a t u r n /  
A p o l l o  I R N ' s  were i n i t i a t e d  and f i v e  ~ a t u r n / ~ ~ o l l o  IRN1s were completed.  
I C D  40M30597 i s  b e i n g  r e v i s e d  f o r  r e l e a s e  i n  September.  The S-IVE Cont ro l  
Drawing S t a t u s  Repor t  was p repared  and d e l i v e r e d .  S k e t c h e s ,  Vu-Graph:, 
and c o p i e s  were p r e p a r e d  f o r  ShE-ASTR-SEC i n  p r e p a r a t i o n  f o r  t h e  1 0 t h  
E l e c t r i c a l  P a n e l  Mee t ing .  

A meet ing  was h e l d  w i t h  M r .  A .  P .  Woosley, S&E-ASTR-SEC, t o  d i s c u s s  
chang ing  t h e  S-IVB/Solar Ar ray  from t h e  wet workshop t o  t h e  d r y  workshop 
c o n f i g u r a t i o n .  A p r e l i m i n a r y  1 C D  ( d r y  workshop) w i l l  be i n i t i a t e d  and 
p r e p a r e d  f o r  d e l i v e r y  on September 15.  

TD 1570 E l e c t r i c a l  I n t e r f , a c e  -- ConLro1 Documents - R e v i s i o n  B t o  AIM/ 
NRL S-082 I C D  4G.135586 h a s  been r e l e a s e d  - t o  t h e  A l P l  P r o j e c t  O f f i c e .  ATW 
GSFC S-056 I C D  4CM35586 h a s  been b a s e l i n e d  by CCB a c t i o n .  The I C D  
40M35590- 1 and 40:~135590- 2  ATM/ESE Car ry  On E i e c t r i c a l .  I n t e r f a c e ,  r e l e a s e d  
t o  ATM P r o j e c t  O f f i c e  May 1969, was b a s e l i n e d  by CCB a c t i o n  on J u l y  15.  

A p r e l i m i n a r y  I C I )  ATiVI/ESI': Umbi l . i c a l  El.ec t r i c a l  I n t e r f a c e  4-(3135630 
was r e l e a s e d  on J u l y  31.  Two ATM I R N 1 s  were i n i t i a t e d  and forwarded t o  
AIM P r o j e c t  O f f i c e .  
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TD 1571 AAP and S a t u r n  E l e c t r i c a l .  P a n e l  and Working Group S u p p o r t  - 
An E l e c t r i c a l  P a n e l  mee t ing  i s  p r e s e n t l y  schedu led  f o r  August 1 4  and 15.  
No P a n e l  S e c t e t a r y  d u t i e s  w i l l  b e  performed by S p e r r y  p e r s o n n e l  f o r  
t h i s  mee t ing .  The S p e r r y  r e p r e s e n t a t i v e  w i l l  a t t e n d  t h e  mee t ing  a s  a n  
o b s e r v e r  o n l y  f o r  t r a i n i n g  purposes .  The o r b i t a l  v e h i c l e ,  t h e  d r y  work- 
shop ,  t h e  ATM/AM/CSM i n t e r f a c e s ,  and t h e  p a s t  e l e c t r i c a l  p a n e l  and 
working g roup  mee t ings  and minutes  were s t u d i e d  i n  p r e p a r a t i o n  f o r  t h e  
p a n e l  mee t ing .  Branch agenda i t e m s  were developed f o r  d i s c u s s i o n .  

11. STAFFING 

The Appendix was suppor ted  by 25 permanent and one temporary employee 
d u r i n g  ' t h e  p e r i o d .  R e c r u i t i n g  e f f o r t s  t o  f i l l  t h e  two a u t h o r i z e d  e n g i n e e r -  
i n g  open ings  a r e  c o n t i n u i n g .  
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ON-SITE MANPOWER 

SUMMARY 

The v a r i o u s  o n - s i t e  appendices  were b e i n g  s \ ~ p p o r t e d  on Ju1.y 31,  1969, by 
t h e  number of employees i n d i c a t e d  below. 

Appendix Schedule  Order  Author ized Permanent Temporary 

A- 1 201 13 13 0 

H -  1 208 

I- I 209 

K- 1 227 

T o t a l  ( A 1  1 Appendices 

0 

1 Summer 

3  

0 

2  Summer 

0 

6 1 Sumner 

7 2  1 Suminer 

2  5 1. Summer 

3 16 9 -  
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APPENDIX B-2 
(Schedule Order 2 16) 

ELECTROMECHANICAL DESIGN AND DOCUMENTATION 

I. TECHNICAL PROGRESS AND ACCOMYLISHMENTS 

TD .200: Star Tracker Illustrations - This task was completed and de- 
livered to  S&E-ASTR -M on July 3 1. 

TD 202: ATM Solar Panel Documentation - This task has been cancelled 
and replaced by TD 210 in accordance with S&E-ASTR-M request. 

TD 208: Vibrator Team Table Adjustable Base - This task was com- 
pleted and delivered on July 3 1. 

TD 209: Optical Tracker Report - This task was completed and delivered 
on July 3 1. 

TD 210: ATM Solar Array Panels - A TD review was generated and sub- 
mitted on July 15 recommending a final completion of this task on September 30. 
The magnitude of this task has grown to include full documentation for the re-  
maining three wings as well as the conversion of shop documentation to Class 
I. documentation for the antenna release mechanism and associated details. 
This task is progressing on schedule as established in the TD review. 

TD 211: ATM Spar Support System - 

A. Design layouts for the air-bearing assembly, spar support struc- 
ture and mirror box assembly have been delivered, reviewed and 
signed off. 

B. Detail drafting has commenced on the air bearing and mirror box 
assemblies. 

C. Design mods are being incorporated in the spar support structure 
design layout in order to accomodate a new gimbal stop ring and 
its interface with the Quality Branch spider support. 

D. Design concepts for the test fixture are being developed to include 
the use of a prototype spar assembly, prototype roll and p/y gimbal 
rings, flexures and roller mechanisms. 

TD 212: ATM Solar Array Ground Equipment (IR Cage) - A task criteria 
meeting was held on July 3 1 to establish the requirements of this directive. 
As a result, the first phase was established as the design of a tri-planar 
mounting mechanism to hold the 133 cage lamps. Ease of adjustment, 
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stability, and a specified angular movement were set as design specifica- 
tions. 

. TD 400-2: CRB Module - A TD review was submitted on July 15 revis- 
ing delivery schedules because of circuit changes instituted during the month. 
It was forecast that the requested changes could be implemented by 
September 2, and that the entire documentation effort would be completed 
by November 3. Current status and progress is  as follows: 

A. Battery Assembly - Minor changes were made on battery mounting 
detail drawings. The remaining work*includes a wiring harness 
drawing which will be developed after prototype build. 

B. CBRM Electronics - The redesign of three PC boards is in process 
and approximately 30 percent of the documentation changes have 
been implemented. Currently, all circuit board schematics are 
being updated to the prototype unit as  a base line for checking PC 
boards. 

TD 401-1: X-ray Event Analyzer - Circuit changes received in June 
continue to be made on the applicable drawings. Sperryfs estimate i s  for 
completion of this task by September 15. 

TD 403: Power Supplies and Motherboard for Camera Electronics - All 
circuit boards and mechanical components were completed and delivered on 
July 18. Wire run lists are being made and a rough draft was submitted on 
July 3 1. Completion of the remaining work by August 8 is estimated. 

TD 406-2: ATM TV System Sync Generator - The design and documen- 
tation of four PC boards and a motherboard is  progressing on schedule and 
will meet the August 25 delivery schedule. 

TD 407-1: AC-DC Converter - This task was completed and delivered 
on July 3 0. 

TD 408: Battery Conditioner Generator - This task has been replaced 
in its entirety by TD 439-1. 

TD 414: Camera Electronics - Final delivery of nineteen PC boards 
with sufficient documentation for prototype build was made on July 9. 
During the month the design of the housing was be- and is  50 percent 
complete. S&E-ASTR-M requested that a "hog out" housing be designed 
rather than using a sand casting similar to XREA. Upon completion of 
prototype tests,  final documentation will begin, thus extending the delivery 
of this task to September 26, o r  later. 
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TD 416-3: ATM TV System - This task continued on schedule during 
this month. It is  forecast that the September 1 delivery will be met. 

TD 418: Heat Pipe for GASA Laser - This task is being worked in con- 
junction with TD 436. It is  forecast that it will be concluded on August 1 
along with the developmental unit. 

TD 419: Motor Drive - Design and documentation have been completed 
and this task will meet the August I delivery date. 

TD 420: H-Alpha Camera Electronics - class  I documentation is pro- 
gressing on schedule. Engineering changes were received and are  being 
implemented. 

I 

TD 422: X-ray Telescope Test Chamber and X-ray Source Chamber - 
Design and documentation of the source and test chamber was completed and 
delivered on July 31. Preliminary design layouts of the handling dolly and 
overhead beam were submitted for approval. Upon approval, detail draw- 
ings will be generated. It is  estimated that completion will be by August 29. 

TD 424: Saturn Ground Computer Remote Control System - This task 
was completed and delivered on July 1. 

TD 425-1: Thermal and Electronic Interconnection System - Detailing 
of a hold fixture for integrated circuits was completed and delivered. Lay- 
outs of a case design for the ATM camera have been completed. A design 
study of the conversion of the hand-held TV camera to color and of the - 
optimization of the form factor is being conducted. 

TD 428-1: Documentation of Precision Optical Tracker - This task 
was completed and delivered on July 28. Revising additional schematics 
caused a slight delay. 

TD 430: Battery Design - An isometric drawing depicting the packag- 
ing scheme per existing data was generated and delivered on July 23. Sperry 
is awaiting information on the cell configuration which is  needed for comple- 
tion of this task. 

TD 432: Wide-Band Comparator and Amplifier Modules - Revision of 
the layout, artwork, and PC  boards per engineering changes i s  underway 
and will meet the required delivery of August 1. 

TD 436: GASA Laser A d j u s t m g  - This task is progressing on schedule 
and its completion will meet the required due date of August 1. 
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TD 438-1: Equipment Layouts for Building 4476 - Design of the screen 
room and storage tank piping has been completed. Sperry i s  awaiting 
engineering information on the valves and miscellaneous hardware locations. 
If this information is received d ~ ~ r i n g  the first week in August, completion 
of the task can be accomplished by September 10.  

TD 439: ATM Battery Checkout Console - This task is progressing on 
schedule. During the month, nineteen drawings were completed and de- 
livered. Completion by September 15  i s  forecast. 

TD 441: SD 53 Modifications - This task remained in backlog during the 
month so that higher priority tasks, such as TD 416,  could be completed. 
Work on this task will resume in August and will be completed prior to 
September 1. 

TD 445: Remote Sensing PC Board - This task was completed and 
documcintation delivered on July 28.  

TD 446: Integrated Circuit Masks - This task remained inactive during 
the month awaiting new laboratory techniques under development by MSFC. 

TD 449: Semiconduc-tor Charts - Seven charts were completed and de- 
livered on July 31.  Sperry i s  currently awaiting information so that the 
balance of the required charts can be completed. 

TD 450: Optical Telescope Experiment (OART) - Design layouts were 
generated and submitted for  approval on July 22.  Upon approval, detailing 
will begin. The September 1 delivery will be met. 

TD 451: SO56 Camera Electronics Card Tester PC Board - This task 
remained in backlog during the month so that higher priority tasks could 
be completed. A forthcoming TD review will revise task completion to ,  
August 26. 

TD 452-1: Acquisition Simulator System - A program interface chart, 
mechanical component detail drawings, P C  masters, drill and tr im draw- 
ings, schematics and assembly drawings, and the telemetry acquisition 
system large diagrams were completed. Source control drawings for a 
command receiver and recorder are  being generated. 

TD 453: Orbital Workshop Solar Cell Soldering Fixture - Design con- 
cepts and layouts were generated during the month and have been reviewed 
by S&E-ASTR-M. Design of a single fixture to provide for soldering both 
sides of the chip at one time i s  being pursued. 
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TD 454: Audio Amplifier for  Bouyance Tank Command System - This task 
is currently in work but had remained in backlog for most of the month of 
July. It is forecast that this task will be completed by September 1. 

TD 455: Simulated CBRM Shear Panel - This task was completed and 
documentation delivered on July 29. 

TD 456: Camera Checkout Equipment (ATM TV System) - This task is 
presently in backlog due to higher priority tasks. A TD review if forth- 
coming t o  establish an extended delivery schedule. 

TD 457: Dual Channel Carr ier  Test Board for DC Amplifier - This task 
is currently in work and progressing on schedule. The delivery schedule of 
August 18 will be met. 

TD 458: Command Decoder Mounting - This task is currently in work 
, and progressing on schedule. The delivery schedule of August 15 will be 

met. 

TD 603: Evaluation of Flight Data and Criteria - Acoustic response test 
data from 35 graphs were reduced to composite liftoff and flight graphs. 

. TD 604: Evaluation of Test Techniques and Results - Two qualification 
tes t  reports  pertaining to  umbilical connectors were coordinated with line 
engineers for  review and concurrence. 

TD 802: ATM Solar Array Dynamic Analysis - The initial phase of the 
transient response analysis of the deployed solar wing to docking has been 
completed and a preliminary report was submitted. The response con- 
sisted of displacement, velocity, and acceleration. Internal member loads 
a r e  to  be analyzed in future work. 

A report titled Dynamic Analysis of ATM Solar Array - (Analytical 
Investigations in Support of Computer Math Models) was prepared and issued. 

A report containing the results of a harmonic analysis and internal 
member loads for the panels and mounting structure in the cinched con- 
figuration, is being finalized. 

TD 806: ATM Solar Array Test Support - A ser ies  of test  reports 
summarizing the results of vibration testing of the ATM solar ar ray 
structural model were received. Evaluation of test  data is in progress. 

TD 808 : CBRM Thermal - Thermal analyses of both aluminum and 
magnesius CBRM housing models have been completed. A report has been 
prepared and will be issued during the week-ending August 8. 
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TI) 809: XRT Stress and Dynamics - The micro-dynamic analysis of the 
S-056 and S-055 cameras was reviewed and revised. The results of the 
analysis were summarized in a presentation held July 15. 

The dynamic analysis of the X-Ray Telescope was completed. A report 
containing frequencies mode shapes, magnification factors and internal forces 
will be issued during Aug~st ,  

TD 810: X-RT Thermal Test Support - A review of the prototype model 
X-ray telescope thermal vacuum test setup and environmental conditions 
was conducted. The following recommendations were made: 

A. Modify thermal shroud to include effect of ATM camera magazine . 
access door. 

B. Insulate simulated X-spar on bottom surface to provide better 
thermal conpact. 

C .  Insulate X-REA housing surface adjacent to the X-RT assembly. 

D. Place a thermal shield directly aft of the cam-era magazine guide 
a s  proposed for the ATM. 

Discussions were held, after preliminary thermal vacuum testing, concerning 
duty cycle of active thermal control elements on the forward tube. Recom- 
mendations were made to increase the duty cycle by increasing the radiator 
area at  the forward tube location by 27 percent. This directive is complete, 

TD 811: Thermal Vacuum Chamber - A structural evaluation of the 
vacuum chambers was initiated. A discontinuity analysis between the head 
and cylinder wall was completed and design modifications were proposed. 

TD 812: IR Cage Thermal and Mechanical - Structural models of the 
current design and a revised design (43 inches shorter) have been developed 
using the NASTRAM progcam. .The revised design will be updated to in- 
clude lamps, support arms and wiring and a thermal blockage calculation 
will be made. 

TD 814: CBRM mermal  Vacuum Test Requirements - The preliminary 
test plan has been reviewed and a final CBRM thermal vacuum test plan has 
been issued. A thermally controlled mounting plate required for simulation 
of the ATM shear panel was conceptually designed. Final design drafting 
of the mounting plate was monitored. 

The scope of this TD has been expanded to-include a structural test plan 
for the CBRM assembly which will be completed during August. Instrumen- 
tation requirements for a preliminary test of the CBRM housing are  also 
being developed. 
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TD 815: Test Specifications and Procedures for ATM Solar Array 
Components - A test plan for CINCH assembly and for the thruster have 
been completed. Instrumentation requirements are being reviewed with 
the Test Laboratory. Instrumentation checkout tests have begun for the 
thruster test which is planned for mid-August. 

TD 816: Heat Pipe Analysis, AAP Skirt - A literature search was made 
on the theory and applications of heat pipes. The research and development 
program is presently being outlined. 

TD 817: ATM Power Distributors Thermal Analysis - A report titled 
Preliminary Thermal Evaluation of the ATM Main Power Distributor Design 
was issued. Work is  continuing to determine steady-state temperatures. 
The thermal model of the transfer assembly was completed and keypunch 
cards are  being prepared. 

. TD 818: ATM Power Distributor Structural Analysis - Evaluation of 
the ATM Transfer Assembly was completed. Recommended desigil modi- 
fications were issued. Structural and dynamic analysis of the Power 
Transfer Distributor was begun. 

TD 819: ATM Solar Array Plume Impingement Therrnal Analysis - The 
ATM solar array power and antenna cables were analyzed for thermal re -  
sponse to plume impingement heating. Results of the analysis show that the 
maximum additional temperature rise due to plume impingement is 36.8' F 
above the panel temp. A report was submitted on July 30. 

TD 820: Structural Analysis Design Support - The scissor arm clips 
were analyzed for vehicle dynamic loads in the frequency range of 5 to 30 
Hertz. No resonant condition exists in this range and the stresses in the 
clip were found to be negligible. Modifications to the ATM solar Array's 
fourth and fifth panels were reviewed. 

II. STAFFING 

This appendix was supported by 62 people. 
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APPENDIX C-2 
(Schedule Order 217) 

COMPUTER DIVISION 

I. TECHNICAL PROGRESS AND ACCOMPLISHMENTS 

TD CA-1: Advanced Computer Studies - The following articles were 
reviewed for space applications; 

A. Associative Processors, John C. Murtha 
B . Associative Memories in Space Applications, Dale C . Gunderson 
C .  Introduction to the Associative Process and to Associative 

System Implementation, A .  M. Dean. 

A review of associative memory techniques and space system computer 
organizations will be effected during the next reporting period. 

TD CGO-5: MLF Computer (MLC) Operating System Flow Charts - All 
work formerly reported under TD CGO-1 will now-be covered by this new TD. 

All micro flow charts a re  complete in final form. Briefings will be 
given on a MSFC scheduled basis. The system interface chart has been 
drafted in final form and delivered to S&E-ASTR-CG. 

TD CGO-6: ATMDC Programming Support - Work performed under this 
TD was formerly assigned to 'I'D CGO-2. The work effort during the month 
of July was highlighted by continued programming and planning. Delivery of 
the Interface Program Requirement Document (IPRD) by Systems Engineering 
has continued to slip. Delivery i s  expected within the next week. Additional 
ATMDC orientation and training was given to assist new personnel getting 
on-board. Study of linkage procedures has shotvn that potential linkage 
problems may exist. 

Sperry7s programming efforts during the reporting period have included 
the following: 

Percent of Total Work 
Pro- - Milestone Date Effort Complete 

Momentum Management Oct. 1, 1969 5% 

Distribution and Rotation Law Sept. 5, 1969 17'. 5% 

FSS and HCO Control Sept. 25, 1969 2 0% 

Square Root 

DIVCK 

Aug. 20, 1969 

A U ~ .  20, i969 
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Percent of Total Work 
Program Milestone Date Effort Complete 

Common Core Nov. 15, 1969 2 5% 

BCD Updating Oct. 13, 1969 

Caution and Warning Logic Sept. 18, 1969 

Orbit Plane Error  Calculation - Sept. 2 8, 1969 

Slow Loop Control Sept. 28, 1969 

Intermediate Loop Control Sept. 28, 1969 

Combined Assemblies Nov. 15, 1969 

Documentation Nov. 15, 1969 

Total Work Effort is  defined a s  all work required to complete a program. 
This includes coding, punching, debug and verification of program. The 
above milestone dates were predicated on delivery of the IPDD on May 15, 
1969. Upon receipt of the IPDD some schedule adjustment may be required. 

TD CGO-7 : SLCC So!twarc Configuration Manxgement Support - Work - - - 
performed under this TD was formerly assigned to TD CGO-3. 

All S LCC delivery letter documentation received was inventoried and 
distributed. The processing of SLCC program change documentation was 
continued. Production and distribution of the document index and sort listings 
was performed on a reduced basis a s  directed by S&E-ASTR-CG. The con- 
verted DIX "WORLD PRINTf' program test runs have been completed. Results 
of the test run a re  being analyzed to determine the task involved, and establish 
a tentative schedule for total conversion of all DM programs to the 1108 con- 
figuration. Generation of a mneunionics control program to provide configur- 
ation support for ATMDC programming has been completed. Also a tentative 
ATMDC program configuration control plan was developed and will be presented 
to S&E -ASTR-CG for consideration and approval. 

TD CGO-8: Operating System and Test Program Support - Work performed 
under this TD was formerly assigned to TD CGO-4. 

The SA507-3 operating system validation effort was evaluated at the 
Saturn V SDF. Particular emphasis was placed on evaluation of the Log Table 
Wrap Prevent change (ECP 2205). No major problems were found to exist in 
the software change; however, parts of the change (cycling discrete check 
modifications) were not included. A PTR was written to cover this deficiency 
and a detailed report of the tests performed by Sperry was prepared and sub- 
mitted to S&E-ASTR. 
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Continued evaluation of outstanding SA507 PTR1s was performed; meetings 
previously scheduled with S&E-ASTR are still pending. 

Four G T I ~ / G E O ~  program change requests were evaluated, re-written 
to correct technical applicability, and submitted to the Technical Review 
Board with recommendations for approval. 

TD CGO-10: ATMDC Prelaunch Checkout Programming Support - Pre- 
liminary planning was initiated during the last month. Initial preflight require- 
ments were received from Systems Engineering July 25. After reviewing the 
preflight requirements, flow charts will be generated based upon these require- 
ments. 

TD CGO-11: ACE Software Programming Support - Initial efforts on this 
newly assigned TD have been concerned with familiarization of the present 
ACE hardware and software systems. A three-week training course on 
ACE/ATM checkout program development was attended. Detailed procedures 
and requirements for the generation of ACE system computer program require- 
ments documents will be compiled and presented to S&E-ASTR-CG. a s  required. 

TD CGS-16: Digital Computer Program Document Report - The first in a 
series of formal digital computer program document reports is 90 percent 
complete in final form for review by S&E-ASTR-CGS. Two additional reports 
a r e  being processed for preliminary review. Delivery of these is expected in 
August. These documents will contain introduction, index, purpose, program 
description, software operating procedure, program listing, flow charts and 
sample outputs. 

TD CGG-11: Saturn V Display System Software Stress Test - Preliminary 
test plans and schedules have been generated and approved. Detailed test 
procedures a r e  now being generated which will give the methods of creating 
software stress and expected results and indications. Each test will be per- 
formed and actual results and indications will be recorded. Comments and 
recommendations will be included. 

TD 4006 (CGG-6): Saturn V Display Software - Work performed under this 
TD was formerly assigned to TD CGG-5. 

A .  This period was spent analyzing computer dumps from all sites using 
Phase V software. 

B. Phase V revision changes have been investigated. 
C.. Support for L. E. A. F. operations was provided during the launch of 

Apollo 11. 
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TD CGG-8: Saturn V Display System Hardware Support - Work performed 
under this TD was formerly assigned to TD CGG-4. The DDP224 computer 
problem, experienced during pre-launch checkout of Apollo 11, was isolated 
to  bit 19 of the memory addressing logic. Two logic boards (F L36 and MS 35) 
were removed and installed in the laboratory computer where failure was 
duplicated by heating and cooling board components. Failure was isolated to 
memory selection logic board type MS35. The failed unit will be returned to 
the vendor for repair . 

The two program halts reported by Saturn V breadboard brings the total 
number of similar halts, during a three-month period, to six. Only four 
memory dumps have been obtained. Three dumps have been studied to date 
with no evidence of programming errors.  The problem is believed to be due . 
to breadboard hardware since no similar halts have been reported by other 
Huntsville or KSC sites. A review of the TV distribution modification for ICSC, 
has been completed and is considered adequate. 

A review of Honeywell's recommended approach, to accomplish the 
requested DDP224 computer modification, for saving the last three program 
transfer addresses was completed. It i s  recommended that addresses of all 
t;rarisfers be savecl in addition to thatof the unconditional jump instruction. 
This inclucles transfers due to interrupts and all the conditional jump instructions. 

TD CGG-10: Computer Systen? Circuit Analysis and Development - Work 
currently performed under this TD was formerly assigned to TD CGG-3. 

Three reports relating to Saturn V GSE failure analysis were received . 
from S&E-ASTR-CGG. These are  being evaluated. Tests were conducted on 
the 501 and 522 computers involving the 26-volt power supply instability 
problem. 

TD CF-3: Capacitance Measuring Circuit - The test data and technical 
report were delivered to S&E-ASTR-NFE on July 7, completing this TD. 

TD CF-4: 75-Watt Switching Amplifier - The new design approach to the 
75-watt switching amplifier has been breadboarded and is being evaluated at  
ambient tem~era~tures  from -55OC to + 125OC. A few minor problems have 
.been encountered at  the extreme ambient temperatures and the problem areas 
a re  being investigated. Delivery of the breadboard is to be made on August 4. 

-mineering Design - This TD was received in late 
July ancl work on some of. the- areas such as  the TRW amplifier tests and the 
integrator circuit boards has been initiated. 

II. STAFFING - 
The staffing 'level for this ap2endix is  currently at 17. Recruitment of 

personnel is keeping pace with the increased work scope. 
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APPENDIX E-2 
(Schedule Order 22 0) 

ELECTRICAL SYSTEMS DESIGN AND DOCUMENTATION 

I. TECHNICAL PROGRESS AND ACCOMPLISHMENTS 

TD 1: Packs-ging Design, Charger 'Battery Regulator Module (CBRM) - 
The overall CBRM wiring diagram has been checked and verified. The filter 
cavity has been re-designed. Close coordination between on-site engineering 
and the off-site documentation was maintained during July. 

TD 2: Technical Assistance, S&E -ASTR-EBC Testing Equipment - No 
activity was required for this TD during Ju1.y. 

TD 3: Fuel Cell Development and Testing - Due to delays in modification 
of the fuel cell by the vendor, no test  was performed and no effort was required 
on this task during July. 

TD 5: EICD and EDS Documentation - This TD was closed on June 29. 

TD 6: Evaluation Test Reports - Publication support was provided on 
Revision C to MSFC Specification 332 during July. 

' 

TD 7: EB Drafting Support - No effort was expended on this task during 
July. 

TD 8: EDS Solid State Distributor Development - Effort has been concen- 
trated on the preparation of a summarization report  of the development and 
preparation of documentation suitable for  construction of a prototype solid 
state distributor. This report will be a summary of previous reports and 
will include the reliability study of the solid state circuitry. 

TD 9: S-IU-500ST-2 Breadboard Documentation - This TD covers the 
maintenance of the Saturn V IU breadboard documentation to the flight configu- 
ration of each Saturn vehicle. Revision C of document 40M33080 (Instrument 
Unit CID) and Revision D of document 40M33081 (Instrument Unit Electrical 
Schematics) were delivered July 18. 

TD 11: ATM Solar Cell Module Specification, Qualification Test Procedure, 
and Qualification Test Report - The only task remaining is the preparation of 
the clualification test  report. A preliminary rough draft was prepared and 
reviewed by Sperry engineering during July. This draft contained mostly 
electrical test  data. Work i s  in progress to include inspection and other tes t  
data. 

TD 12: Design and Documentation of the CBRM Life Test System - No 
effort was expended on this task during July. 
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TD 13: ATM CRRM Specification, Qualification and Acceptance Test 
Procedures - The CBRM electronic assembly (in-process) acceptance test  
procedure (40M26705) was delivered to MSFC on July 28. This document 
includes all illustrations, test  schematics, and acceptance test sheets. The 
CBRM specification (40M26300) remains in hold status pending receipt of 
thermal vacuum and battery temperature requirements f rom MSFC. CBRM 
end-item acceptance tes t  procedure (40M26710) remains in hold status pending 
results  of MSFC review. 

Additional work on CBRM qualification test procedure (40M26709) started 
July 3 with the definition of test equipment to be used. This task is 50 percent 
complete. 

TD 14: Differential Pressure  Chamber System - Final delivery was made 
in June. The TD was closed on July 27. 

TD 16: ATM Rack Electrical System - Publication support was provided 
for the following wire lists: 

Wire List, Cable Unit 703 
Wire List, Solar Wing Half Panel 
Wire List, Solar Wing Full Panel 
Wire List, Solar Modules Half Panel 
Wire List, Solar Modules Full Panel 
Wire List, Cable Unit 710 
Wire List, Cable Unit 711 
Wire List, Cable Unit 712 
Wire List, Cable Unit 713 
Wire List, Control Distributor 

TD 17: Preparation of ATM/ESC Inverter Specification, Qualification 
Test Procedure and Acceptance Test Procedure - The camera-ready masters 
of the three documents previously delivered to MSFC on June 6, were returned 
to Sperry on June 26 for minor changes requested by MSFC. The corrected 
camera-ready masters were delivered to MSFC on July 8. 

TD 18: ECS Inverter - Harness routing difficulties were discussed 
during prototype fabrication by S&E-ASTR-EPC. An alternate method was 
discussed and, if proven acceptable, will be incorporated into the documentation. 

TD 19: Preparation of Test Procedure for Life Testing ATM/CBRM - 
This task is being held up by MSFC. No schedule has been established for 
resumption of work on this TD. No effort was expended during July. 

TD 21: Terminal Device Testing - MSFC has orally directed that the 
qualification test  procedure, fabrication procedure, and test report for an 
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integrated termination system be incorporated into one document to be com- 
pleted on November 3 .  Sperry is working toward that schedule although no 
amendment has been received. Sperry is awaiting completion of the tests 
performed by MSFC. 

TD 22: Analysis of ECS Power Inverter - No effort was expended during 
July and the TD was closed July 13. 

TD 23: Electrical Interface Documents - No effort was expended on this 
TD during July. It was closed on June 29. 

TD 26: ATM Distributor Documentation - The watt-hour assembly was 
delivered July 1; however, new information received required the generation 
of three printed wiring boards. These boards a re  65 percent complete. A 
total of 50 electrical schematics and various other drawings were completed 
for the transfer assembly. Other drawings, including three printed wiring 
boards, were also completed during July. 

TD 27: Harness Design and Fabrication Procedure - The third &aft of 
the electrical harness design specification js now being typed; delivery is  
expected in early August. Work on this task was deferred by MSFC due to a 
higher priority on TD 83. 

TD 28: Modification of Test Equipment - Amendment 2 was received 
adding 20 hours to cover addition of a liquid-level control to the system. 
Delivery will be made during August. 

TD 33: Redesign and Modification of the Relav Test Console - This TD 
requires the evaluation, redesign, and modification of t l ~ e  relay test console 
to make it suitable for functional manual operation. This task was satisfactorily 
completed and closed on July 20. 

TD 34: Qualifjcation Test Procedure and Acceptance Test Procedure for 
OWS Solar Array Modules and Hardware - The preliminary draft of the 
acceptance test procedure (Task 2) for the OWS solar cell modules (4011126443) 
was delivered to MSFC on July 1. Only Tasks 2 and 3 remain to be completed. 
This TD is to be amended to change  procedure^^^ to "plans" and to change the 
schedules. 

TD 35: Polyalkene Wire Specification - Although the coordination meeting 
scheduled for June 30 was postponed by MSFC, work continued on the second 
draft of a polyalkene insulated wire specification (4011139618) until MSFC 
directed a cessation of work due to quality problems and outgassing uncertainties. 

TD 36: Junction Device Specification - Changes and improvements to the 
junction device specification (4031139589) and drafting of appendices continued 
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during the month. Completeness of the upcoming second draft is lacking due 
to reluctance of the device manufacturer in supplying what he considers 
proprietary information. 

TD 37: ATM Schematics for S&E-AS'I!R-EBF - A total of 300 AAP-4 
schematics were completed during July. 

TD 38: Preparation - of Charts and Schedule for ATM Program Task - No 
work was performed on this task during July. 

TD 39: Revision to Specification 40M39569 - Continual meetings between 
MSFC and Sperry on revisions to the connector specification were held during 
June and July; these meetings were regarded a s  eq~~ivalent to the second draft 
(due July 1.) and the second coordination meeting (due July 15). The document 
is now being typed and illustrated. Connector manufacturer comments on a 
few details a re  still expected. Delivery is  scheduled for August 15. 

TD 42: Test Plan for Space W~clear Auxiliary Power System Continuation 
Testing - No work was performed on this task cluring July. A new input and 
schedule i s  expected oil this task by August 14. 

TD 43: Procedure for Cleaning Solar Cell Modules - This task was com- 
pleted and the TD was closcd on July 20. 

TD 44: Solar Cell Test Report on Lunar Solar Cell Module Designs - This 
task calls for the preparation of a test report covering the results of testing 
three lunar solar cell module concepts by MSFC. All tests, with the exception 
of shock tests, have been completed. A draft of the test report covering the 
completed tests was prepared and delivered to MSFC on July 7. Further input 
on July 11 indicates that shock testing will be conducted in the i u h r e  and the 
report will be completed then. An a>mendment will change the delivery date 
to August 29. 

TD 45: Thermoelectric Generator Test Plan - This task calls for the 
preparation of a test plan for performance testing of a compact thermoelectric 
generator. As previously reported, this task has been held up. A new delivery 
date of December 1 will be established by amendment. 

TD 46: Procedure for Test Selection of CBRM Components for Printed 
Wiring Assemblies - This task calls for the preparation of test procedures 
for component selection during fabricatioil of 12  printed wiring assemblies, 
and test selection during CBRM assembly. The typed document, minus the 
final assembly procedures, was delivered to MSFC on July 3 for review. The 
procedures for the 1 2  printed wiring assemblies included 18 test select setup 
schematics. The final assembly proceclures will be developecl after the 12 
printed wiring assembly procedures a re  reviewed. 
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TD 47: Test Requirement Specification for CBRM Printed Wiring 
Assemblies - This task calls for the preparatjon of a specification providing 
functional acceptance testing for printed wiring assemblies. The review of 
this document (delivered June 13) was completed July 24. The schedule for 
incorporation of review comnlents and technical changes is being established. 

TD 48: AAP Logistic Support - The following were delivered during 
July 1969: 

A .  Updated preliminary document (block diagram) defining ESE/~light 
ICD requirements for AAP-4. 

B. Two reviewed and processed drawing packages for release through the 
MSFC documentation system. 

TD 49: Reconfiguration of the 20-40-60 Program Distributor Tape Cable - 
, This task was delivered on schedule, July 31. 

TD 50: Qualification Testing of ATM Distributors - Engineering support 
was provided in the performance of the following control distributor tests : 
humidity, higli altitude, acoustical noise, and tliermal-vacuum (still in progress) ; 
and the following measuring distributor tests : humidity, high altitude, and 
thermal-vacu~~m. Support i s  now provided in preparation of the measuring 
distributor for acceleration testing. 

TD 51: Generation of ATM Acceptance Test Procedure, Specifications 
Qualification Test Procedure, and Qualification Test Reports - The design 
specification and the qualjxication test procedure for the power transfer assembly 
(documents 40M39594 and 40M39601) were delivered on July 18. Delivery of 
other doculnents has been previously reported. Minor changes to delivered 
documents a re  being made on an as-required basis. Acceptance test require- 
ment documents, in a preliminary draft form, have been delivered covering 
the watt-hour assembly and the distributor. These documents are  on a hold 
status pending review and comment. Qualification test reports a re  on a hold 
status pending completion of the test programs. 

TD 52: Wiring List - Work on Auxiliary Power Distributor, Quality Unit 
ATM (40M37991) i s  in process. Estimated completion date is  August 1. 

TD 53: Preparation of ATM Solar Cell Module Log Book - This TD calls 
for the preparation of a MSFC logbook to include all information peculiar to 
the solar cell modules required by personnel who test and handle them, and to 
provide life history to accompany the solar cell module. The reproducible 
masters were returned on June 26 for minor changes. The final corrected 
camera-ready masters were delivered to MSFC on July S. 
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TD 54: Develop, Design, and Document a Mercury-Reed-Relay Scanner - 
Documentation is  70 percent complete. The mechanical portion and the relay 
boards a re  complete. The control board is 40 percent complete and the re- 
maining control board has not been started. The scheduled delivery date 
(July 28) was not met due to insufficient manpower and higher priority work. 

TD 55: Structural and Thermal Analysis ATM Distributors - No effort 
was expended on this task during the reporting period. The TD was closed 
on July 2 0. 

TD 59: Maintain and Update ATM Network Part  List - A computer 
printout of the ATM part list was prepared and delivered to MSFC on July 15. 
This printout was ujdated to include all additional parts requested to date. 

TD 60: ICD Requirements for ATM ESZ Umbilical - The updated pre- 
liminary version of Definition of ATM/ESE Umbilical Electrical Interface, 
401435630 (formally Payload Shroud/ESE Electrical Interface), was submitted 
to MSFC on July 17. Updating of this document will continue following its 
technical review. 

TD 61: Greenlining of Pin Function Versus ICD1s and System Schema,tics - 
This TD calls for an updating effort of system schematics for the various 
dis t r ib~~tors  used in the ATM system. During this report period, greenlining 
of the auxiliary power distributor system was completed and compared with 
the master drawing and wiring list at MSFC. 

TD 62: Procurement Log for MSFC Connectors - The formats for use in 
logging purchases of connectors meeting MSF C specifications a re  complete and 
in use. Data a r e  collected continually and the system is in operation. Eighty 
percent of all connector data have been entered on the log forms, An inspection 
by MSFC is imminent. - 

TD 63: Plating Study - The crimping characteristics of Hudson Wire 
Comparly nickel-tin plated copper conductor wire were studied and laboratory 
tested. Early evaluation of the test results indicates the crimping tensile 
strength of the nickel-tin plated wire is about the same a,s for nickel plated wire. 

TD 65: Radiation ~ffects/Nuclear Test Suoport - Sperry personnel a re  
ai~alyzing systems for Space Nuclear Auxiliary Power (SNAP) detai.1~ and are  
preparing power output profiles, design parameter comparisons, and system 
schematics of selected SNAP. 

Considerations relating to radioisotopic thermoelectric generators (RTG), 
and the associated power conversion systems are  being eva-luated. Comparisons 
of thermodynamic cycles, thermoe!.ectric element materials, mercury, sodium 
potassium, and biplenyl heat-tralisfer fluids; and cascaded thermoelectric 
systems (versus single converter t l~e~moelectr ic  systems) a re  receiving 
attention. A summary i s  being prepared. 
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Documents and microfilm pertaining to radioisotopic power production 
for advanced missions continues to be added to the radiation effects library. 

TD 66: Fuse Test Modules Design - No effort was expended on this TD; 
it closed July 13.. 

TD 67: P r e ~ a r a t i o n  of Qualification Test Procedure and an Aceelstance 
Test  Procedure for an OWS Array Junction Box - Due to late receipt of direction 
and technical input, work was not started on this task until June 19, ten days 
beyond the due date for final technical input. This task has been delayed due 
to the unavailability of design drawings and inswfficient number of diodes to 
complete the test  specimen for an engineering evaluation test. The diodes were 
received by MSFC on July 24. After the preliminary draft of the _qualification. 
tes t  procedure was written, MSFC requested that the test  procedures be changed 
to  test  plans. A preliminary draft of the qualification test plan is expected to be 
delivered to MSFC on August 1. The acceptance test plan is now in process. 
The final drafts of both docunlents a r e  expected to be delivered to MSFC on 
August 29. 

TD 68: H-Alpha Film Camera Experiment- Formal documentation of the 
H-alpha film c a n e r a  checkout panel continued through July. Ninety percent of 
the drawings a r e  complete and have been checked. The engineering breadboard 
model i s  complete, checked, and was delivered to MSFC on July 23. 

TD 69: S-056 ECE - l!Iodification to the timing control panels and tests  on 
the voltage regulators were completed during July. New power supplies were 
received for the ECE; final assen~bly and checkout of the racks a r e  expected 
to  resume during August. 

TD 70: ATM Power Bus - Final review of the ATM system schematics was 
completed in July. An analysis of the bus system, redundancy tests ,  power-up 
sequence, and the use of 7D119 indication bus was presented to MSFC. A final 
document version was delivered that included recommendations for changes in 
the airborne design and addition of comnlands and indications to the ATM ESE 
umbilical interface. 

TD 71: LM Control and Display Panel - Cable lengths of from 65 to 95 
f eeQ have been defined a s  problems for some experimenters to operate from 
the ATM control and display panel. American Science and Engineering Company 
is testing to define line driver requireme~lts and functions. A final report  is 
being prepared to detail all  associated problems. Further work has been halted 
by MSFC. 

TD 72: ICD Influence on ESE and Cables - Review of the ATM ESE umbilical 
interface control documents, with respect to ESE requirements to perform 
pow7er-up and redundancy tests, was completed a.nd recommended changes were 
made. 
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TD 73: Thermistor Sislal Conditioning - Design of the thermistor s i ~ a l  
conditioning bridge circuits was completed in early July. Analysis of the 
designs by a circuj t analyzing computer (ECAP) is complete except for  four 
circuits. Insufficient availability of the computer has delayed this task. 
Calculated performance curves for a.11 circuits (based on computer values) a re  
being prepared am1 will be included in a final edition of Requirements for 
Signal Conditioning Equipment, ATM/TSU ESE. A11 part lists for printed 
circuit assemblies a re  complete except for differential measurements. The 
assembly drawing for printed circuit boards is complete. The schematic 
drawing, containing calibration data for all bridge circuits, is 95 percent 
complete. 

TD 74: Pointing Control System - Technical review of Test Requirements 
and Specifications document for the pointing control system was completed and 
an analysis was presen-ted to MSFC on July 28. 

TD 75: Datum Disp1a.y R.equirements - No progress was made on this 
task during July. 

TD 76: Design of ATIVI/ESE - Technical review of the cable interconnect 
diagram for ATM ESE at LC-= is complete. Problems were discussed with 
MSFC. The ESE log for reference designator assignments was reviewed for 
possible problems in converting to a new numbering system. A few numbers 
already appear on hardware and will remain unchanged. 

TD 77: ESE Potver Supplies and Power Systems - Support has been pro- 
vided MSFC in locating and identifying their power supply complement that is 
needed for the AAP. An index bas been made and searches a re  going on to 
fill in the data needed to locate and identify these 200-odd power supplies. 

A rough &aft of a test report on simulated ESE power, single-point 
ground system, and regulator system of the CERM is being written. Delivery 
i s  expected in August. 

TD 78: Acceptance Test Plan for OWS Sol.ar Array Wiring Harness - No 
work m7as perfornied on this task during July. This task is expected to be 
started on September 12 when the final technical input is required. 

m l e  Section Fuel Cell Test Console Operating Procedure - 
This task calls for the preparation of a procedure for operation of the test 
console including flow dia,g~-ams and illustrations, A draft of this procedure 
was prepared and deljvered on July 25. Pending review and comments this 
procedure will be updated aild a final draft prepared for delivery on August 31. 

TD 82: Incorporation of Changcss to the 800-Hz DC to AC Inverter - This --- --- 
task was completed and delivered on schecltle (July 25). 
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TD 83: Revision to Specification 40M39580 - Revision to the astronaut 
connector specification (40M39580) was a top priority tasii. An advance issue 
was submitted to MSFC on July 1 and the final issue was submitted on July 14. 

TD 84: Qualification Testing of AAP Electrical Equipment - No demand 
for engineering support of AAP electrical equipment qualification tests was 
made during July. 

TD 85: AAP-4 Shroud - P.reliminary drawings of the electrical system 
schematics, cable interconnect diagrams, and pin function diagrams for the 
AAP-4 payload. shroud were delivered to MSFC on July 23. Further work on 
this task was ha,lted by MSFC. 

TD 86: Thermal System Unit - All required documentation on hand was 
received from MSFC and an outline of desired work formats was agreed upon. 
Verification of the documenLation against a master publication and a check of 
the cable interconnect diagrams against the equipment list a re  almost finished. 
This verification includes MSF C comments on the documents. 

TD 87: Infrared Cage Design - Equipment has been collected and laboratory 
space reserved for tests on a ~e<earch  Incorporated NWERAC power controller, 
Tests a re  scheduled for July 30. Current proposals are  being reviewed for 
interface equipinent between ACE ancl the infrared cage. A preliminary cable 
intercolinect diagram i s  being prepared for the infrared cage system design. 

TD 88: Status R,epor.ts and Charts - No support m7as required to define - 
data and technical information for periodic status reports and progress reports 
during July. 

TD 89: ESS Control & Display Panel - This TD covers the design ancl 
documentation required to fabricate an experiment support system (ESS) to 
support four biomedical experiments associated with AAP. Staffing for this 
task was completed on July 15. 

Effort expended to date has been prinlarily familiarization with the ESS 
design requirement document and applicable specifications, standards, and 
procedures; familiarization with the four bioniedical experimeizts; incorporation 
of review item discrepancies originating from the Prelirnjnary Review Require- 
ments Board niesiing hcld J ~ m c  23 into the ESS design requirements document; 
preparation of the document to be updated; ancl preparation of a design and 
development schedale for the ESS which was delivered to S&E-ASTR-EAC 
July 22. 

Preparation of an end item specification and certification test specification 
for the ESS has begun. Delivery of the certification test specification is 
expected by September 1. 



E-2 Page 1 0  
July, 1969 

II. STAFFING 

An average of 59.3 people supported this appendix during July. Staffing 
for the ESS Project is complete. 
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APPENDIX G-2 
(Schedule Order 222) 

INERTIAL SENSORS AND STABILIZERS 

I. TECHNICAL PROGRESS AND ACCOMPLISHMENTS 
,- 

TD 1: AB4 Single Axis Platform - This task was completed on July 30. 

TD 8: Rotary Bearing and Speed Reducer - Design and drafting for this 
task has been completed and is c~ucrently being checked. A modification to 
the TD is  f orthcolning which will extend the delivery date to September 1,  1969. 
The final delivery of this task will be made on or before this date. 

TD 10: Survey of Computer Analysis and Design - Effort on the survey of 
computer aided analysis and design is  continuing as  planned. The library 
search for associated existing material i s  almost completed, and copies of the 
majority of the documents have been acquired. A prog-ram comparison and 
evaluation table is being prepared as  these documents a re  studied. 

TD 11: Actuator Test Equipnlent .- - This task is in the design and detailing 
stage. Due to its complexity and necessary changes, a modification to the 
existing TD will be issued to extend the delivery date to Septe-mber 1,  1969. 
Final'delivery will be made on or before this date. 

TD 12: CMG Test Fixture Filter - The filter was delivered on July 15 
and tested by S&E-ASTR-G. The results indicated that the phase shift may be 
excessive. For this reason the TD i s  being held open until the amount of 
acceptable phase shift is determined and possjble re-design accomplished. A 
design report for the present filter is  being prepared and will be delivered on 
August 4. 

TD 13: UV Platform Positioning and Readout Panel - Progress on this 
task i s  temporarily being impeded due to lack of engineering information. A 
modification to the TD i s  expected which will change the delivery date to 
September 1, 1969. 

TD 14: AT14 R a t s r o  - Package Description --- Document - Reference 
material i s  presently being studied and a document outline i s  being prepared. 

11. STAFFING 

This appendix was staffed with approximately 4.75 people for this 
reporting period. 
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APPENDIX 1-2 
(Schedule Order 224) 

INSTIZUX/IENTATION AND COMMUNICATIONS 

TECHNICAL PROGlZESS AND ACCOMPLISHMENTS 

A ., - Completed Technical Directives 

TD 5: Time Control Unit - The time control unit has been delivered and 
accepted by the technical contact. The unit met all following design require- 
ments : 

a. Decodes either BIG-B, IItIG-C, or  serial  decimal codes and displays 
this timing information in horrrs, minutes, and seconds on a Nixie 
readout . 

4 b. Provides the capability of presetting a start-stop signal for external 
use. 

c. Provides BCD timing inforniation to a remote time indicator if desired. 

Class IT documentation and an instruction manual for the time control u3it 
was delivered to the teclmical contact. 

The TD was a-mended during this reporting period, to provide additional 
hours and an August 1 ,  1969, delivery schedule. This was required to modify 
the input circuit to the time control ~ m i t  to accept all code signals without 
requiring adjustment. 

'Delivery of the test  set  and associated documentation completed all require- 
ments of this TD. A closeout order will be issued. 

TD 35: ATM TV System -- Video Switch Specification Revisioll - A repro- 
ducible copy of the video switch specii'ication was delivered to the technical 
contact during this reporting period. This completed all requirements of the 
TD. A closeout order will be issued. 

TD 39: Rewrite of Vidicon Televjsion Camera System Acceptance Test 
~pecification/??rocec1ure - A reproducible copy of the specification/procedure 
was delivered to the technical contact; during this reporting period. This 
completed al l  requirements of the TD. A closeout ord-er has becn issued. 

TD 40: Test Report for X-RT Telescope Qualification Vibration Test - 
A reproducible copyof the test  report was delivered to the technical contact 
during this reporting period. This completed all requiremerits of the TD. A 
closeout order has becn issued. 
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TD 43: H-Alpha Telescope Film Camera Specification - A reproducible 
copy of the specification was delivered to the technical contact during this 
reporting period. This completed all requirements of this TD. A closeout 
order has been issued. 

TD 49: Silkscrecn Master for Antenna Panel Assembly - This TD was 
received and completed during this reporting period. Delivery of the sillrscreen 
master completed.al1 requirements of this TD. A closeout order will be issued. 

B . Incomplete Technical Directives 

TD 1: SRS Decoder, Receiver Environmental Testing - One SRS decoder 
was received for testing and currently i s  undergoing tests at Wyle Laboratories. 
No decoders or receivers were delivered to the technical contact du-ring this 
reporting period. 

At the request of the technical contact, Sperry assisted in and monitored 
a malSunction analysis test on an SRS decoder on Ju.1~7 19. The test was con- 
ducted by the rnznufacturer using the Sperry test setup at  Wyle Laboratories. 
The manufacturer was unable to duplicate a malfunction reported by the stage 
contractor. Representatives of the stage contractor also witnessed the test. 

The TD is  on schedule and within budget. 

TD 3: PCM DDAS 303 - No work was accomplished on this TD during thjs 
reporting period. Work has been interrupted for an indefinite period clue to 
higher priority assignments. Work will resume when personnel a re  available. 

TD 4: Model 411 and 502 CIU M&I Manuals - This taslr i s  being studied 
to determine the amount of effort required to complete the TD. Additional 
information required to complete the manuals has been received from Applied 
Research. 

TD 6: P-N Digital Interface Unit - An analysis was conducted during this 
reporting period to determine tuning techniques and accuracy of filters within 
the test set. The analysis was performed to determine if the a-ccuracy of the 
test set could be improved from approximately I percent to 0 . 1  percent. The 
results of this analysis yielded little optimism about the feasibility of matching 
the data filters to this accuracy; however, some improvement is  anticipated 
with special tuning technjques. Parts  have been ordered for the new filters. 

TD 8: Dual Power Supply - Redesign of the converter is  complete. The 
housing has been machined and is  being painted. Printed circuit boards and 
all parts a re  being procured, Al l  transformers and chokes have been wound. 
Worlr i s  progressing according to the amended TD schedule. 
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TD 10: AT&? Telemetry System Interface Design and Control - The review 
of ATM post manufacturing test - requirements and specifications was con- 
tinued during this reporting period. 

Meetings were held with NASA - Quality, NASA - Astrionics, Martin - 
Denver, IEM, and other interested test participants to establish test philosophy 
and telemetry system constraints and requirements. 

1 

The ATM telemetry systen~ description document is  being typed in draft 
form and i s  scl.leduled to be delivered to the technical contact for review during 
this reporting period. 

TD 11: ATM TV System Low-Light-Level Camera Documentation - A 
qualification test report is  the only task remaining on this TD. The QTR will 
be written upon completion of camera system testing. Rescheduling of the 
delivery date for the TD will be done when test results a re  avail.able. The 
TD is within budget. 

TD 13: ATM TV System Vidicon Camera Tube Documents-tion ---- - A quali- 
fication test report i s  the only task remaining on this TD. The QTR will be 
written upon completion of the vidicon camera ' d e  testing. Rescheduling the 
delivery date will be done when test results are  available. The TD is  within 
budget. 

TD 14: Fourier Analysis of Digital Data - Methods of operating on the 
spectral pattern of an image by linear and nonlinear filtering techniques were 
investigated during this reporting period. Different spatial filter patterns 
were found to have the effect of enhancing various aspects of the image. These 
enhancement capabilities a re  being studied further. 

TD 15: Data - Compressgn Facility - No work was accomplished on this TD 
during this reporting period pending redefinition of the work scope. 

TD 18: Cluster Systems Antenna Document - Writing and illustration 
efforts for this TD areprogressing according to schedule. Completed illustra- 
tions have been delivered to the technicaJ contact for review. Eighty antenna 
patterns for three antenna systems were received and processed for incorpor- 
ation into the document. Page formats for the 'document were completed. The 
TD i s  on schedule and within budget. 

TD 19: Transient Generator -- - The meclzanical layout of the transient 
generator is nearing completion. Fabrication of the front panel has been com- 
pleted. Documentation for the three printed circuit cards is approximately 
50 percent complete. 

Some difficulty is  bcjng experienced in meeting the r ise  time reqdirement 
(0.5 microseconds or less) for the rninus 100-volt pulse Investigation of methods 
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to alleviate this proble~m a r e  being pursued. The technical contact bas been 
advised of the difficulty. 

TD 20: ASA Test Set - The ASA test  se t  has been completed and delivered. 
The test  se t  was demonstrated and explained to the tecbical contact upon 
delivery. 

A t r ip  was made to the Teledyne Company to review the ASA acceptance 
tes t  procedure. 

There is a possibility of design changes in th.e ASA which would result in 
changes to the test  set.  

TD 28 : H_arinonic Tracking F i l i ~  - During this reporting p&jod, six 
I F  filters for the airborne unit were tuned to the TRIG standard 4k Hz cliannel 
spacing. The tuning effort is continuing. It is anticipated that the entire 
filter se t  will be coinpleted in October. The evaluation of the ground sta-tj.011 
loop is currently inactive and will remain so until tuning of the airborne unit 
is complete. 

A TD review has been submitted requesting an extension of the TD to 
include the additional work now being performed. 

TD 27: ATM TV System Sync Generator Documentation - A clualification 
tes t  report, to be written upon completion of testing, is the only task remaining 
on this T'D. Rescheduling the delivery date will be necessary when test results  
a r e  available. The TD is within budget. 

TD 28: Antenna Paitern and Boresight Measurement Study - A meeting 
was held wit11 the technical contact to discuss a proposal for a scale simultttion 
of the antenna tov~er to study loading deflections. 

The technical contact agreed to the proposal ar,d ag-reed to amend the TD 
to  cover the expendjture of the model tower. Analytical analysis of the tower 
is being delayed due to lack of personnel, however, this phase will be com- 
pleted during the next reporting period. 

TD 29: Input Data Simulator - Engineering for the two units was com- 
pleted during this reporting period. Drafting effort for the units is 75 percent 
complete. The delivery schedule for the units has slipped to ap]~roximately 
August 15 due to delays in receiving ordered parts. 

TD 34: ATM TV Systen~ Video Switch Qualification Test Report - Test 
data have not been received from the technical contact, therefore, no work 
could be accoliiplished on this TD during this reporting period. The TD is 
within schedule and budget. 
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TD 36: Rewrite of Low-Light-Level ~e l ev j s ion  Camera System Qualjfi- 
cation Test Specification/Proceclure - A review copy of the specification/ 
procedure was delivered to the technical contact during this reporting period. 
The document will be completed and delivered in final form to the technical 
contact pending colnpletioa of review. 

TD 37: Rewrite of Low-Light-Level Television Camera System Acceptance 
Test  Specification/Procedure - A review copy of this document was delivered 
to the technical contact during th is  reporting period. The document will be 
delivered in final form to the technical contact when review is completed. 

TD 38: Rewrite of Vidicon Television Camera System Qualification Test 
~pecif icat ion/~rocedure  -- - Changes were incorporated and the document was 
delivered to the technical contact for review. It will be delivered in final form 
to the technical contact upon completion of review. 

TD41: Test Reports for Pressure  Transducers - Work was initiated on 
this TD during this reporting period. One of the f F e  flash reports has been 
delivered to the techlical contact for review. 

During preparation of the f i rs t  flash report, excessive manhours were 
expended making the calculations required to reduce the raw data. It was 
recommeizded that Sperry write a computer program to speed pyocessing of 
data. This program is currently being written. 

TD 42: PSK Detector Study - The reliability circuit analysis for the PSK 
detector has been completed. The redundancy stxdy for the PSK detector is 
currently underway and is progressing according to schedule. Breadboarding 
of portions of the PSK detector has been initiated to verify some of the redun- 
dancy concepts. The TD i s  within scheclule and budget. 

TD 44: ATM DC-DC Converter Qualification Test Report - Test data were 
received for this report  during this reporting period. Work is scheduled to 
begin approximately Aug-u-st 15. A TD review was written advising the technical 
contact of the starting date. 

TD 45: Rewrite Yoke Alignment Instruction Document - Work was initiated 
on this task cluring this reporting period, A final ctraft copy of the document 
was delivered to the technical conta-ct for  review. The TD is within schedule 
and budget. 

TD 46: Yoke Asse- Instructions and Documelltation - Work was initiated - 
on this TD during this reporting period. A review copy of the potting procedure 
was delivered to the technical contact. The TD i s  within budget. 
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TD 47: Environmental Test Program Monitoring for Goddard X-RT, 
Goddard Film Camera, and Goddard W-Alpha Film Camera - This TD was 
received and work was initiated during this reporting period. Several 
problems occurred during environmental testing of the X-RT camera. The 
tes ts  a r e  being rerun. 

TD 48: Qualification Test Procedure for ASAP Memory Module - This - 
TD was received during this reporting period. Work is scheduled to begin 
on or  about August 1. 

TD 50: H-Alpha Film Camera Electronics Acceptance and Qualification 
Test  P r o c e d e  - This TD was received and work was initiated this reporting 
period. The cpalification test  procedure is currently 80 percent complete. 
The TD is on schedule and within budget. 

TD 51: Mobi1.e ATM Bread-board Eaui~?rnentl3ack - This TD was received 
this reporting period and work was initiated. The equipment rack design has 
been completed. Fabrication is scheduled to begin the f i rs t  week in August. 

TD 52: TCS Monitor - This TD was received and work was initiated 
during this reporting period. The package concept has begun on the TCS 
monitor. The TD is progressing according to schedule. 

TD 53: Source Control Drawings for Temperature Gauges - This TD was 
received during this reporting period. Information on the seven source 
control drawings has not been received, but is anticipated the first week in 
August. 

TD 54: Revision and Correction of Assel3ibly and Source Control Drawin~s  - -- -- - 
This TD was received during this reporting period. In£orrnation on the &awings 
has been received and work was initiated. The TD is progressing according 
to schedule. 

TD 55: Literature -- Search on ---- Analog and - Digital Modulation Techniques - 
This TD was received late this reporting period and work was initiated. The 
literature search' is  currently in progress. 

II. STAFFING 

During this reporting period, eleven engineers, four teclmical writers,  
and three tecPLnicians worked on tasks assigned to this appendix. Additional 
support in drafting, typing, illustration, and assenibly was utiljzed as required, 
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APPENDIX 5-2 

I. TECI-JNICAL PROGRESS AND ACCOIVlPLISIlMENTS .-- 

A. Schedule Order 225, ATM ENGINEERING MANAGEMENT SUPPORT 

Program Sckedulcs - Impact to the AT1J Program Schedules, due to the 
decision to go T1dryu workshop rather than lTwetTT is being analyzed. Change 
information i s  being assembled for the next update of the Level 111 ATM 
Program Schedules Document. 

Monthly Progress  Review - Program Schedules a r e  being monitored and 
normal coordination i s  being perfornied in preparation for the next review 
scheduled for August 26 and 27. 

Critical Design Reviews - Spcrry personnel attended several Critical 
Design Reviews (CDRTs) during this reporting period. Data packages were 
obtained and pfacecl in the ATM file. Action items and minutes of the reviews 
were recorded and distributed to attendees. The doc~zmentation received is 
being baselined by the C~nfigu~a'cjon Control Board. 

Testing S ~ ~ p p o r t  - - Five nieetings concerning ATM testing were attended, 
with technical backup information being furnislled by Sperry . 

CJeanliness Specifjcation - The rewrite from last month was not co~lsidered 
all inclusive; conseq~~ent l j~ ,  aclditional informai j on mus?, be researched a-lid 
incorporated. In addition, a format change was requested by the AT14 Engineer- 
ing Manager. An outline of the revised format was completed and deljvered to 
the ATM Engineering Manager for approval, 

&ueiitial ~. -- Flow - Photographs of several. pieces of ground support equip- 
nient were taken. Formats were prepared for illustrations to be incorporated 
into a revised sequential flow document . 

Transportation Plan - A preliminary des jgn review of the A TM transporter ------.-- 
was attended with changes to the document resulting. 

Environmenf:a-1 D e a l  and &ualifica,tion Test Criteria - Four Engineering 
Change Requests concerning this docun-ient were received with each requiring 
an Engineering Order. A comparison of this document with the ATM Equipment 
List Ivas reques-ked by S&E-P-ATM. 

ATM Quality and Rel jab i l i t~  Plan - Revision A to this documeat was com- 
pleted and delivered to MSFC for approval on July 25. 
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h'im General Test Plan - This document is being revised to reflect the 
latest  engineering changes. It is approximately 80 percent complete. A 
scl~eduled completion date will be established a s  soon a s  the "dry" workshop 
configuration is finalized. 

Configuration Management -- Activities - 
1. The Monthly ECP/ECR Status Report was updated and released. 

EOts resulting fro111 CCB meetings a r e  being researched for 
incorporation into future ECP/ECR monthly reports. 

2. The card index file is 55 percent complete. 

The follo~ving AT31 configuration management activities were accompli- 
shed: 

1. Docunlents Received and Processed 

Preliminary Interface Revision Notices 
. . . . . . . . . . . . . . . . . .  and Iiiterface Revision Notices 3 

. . . . . . . . . . . . . . . . . . .  Engineering change requests 1 2  

. . . . . . . . . . . . . . . . . .  Engineering cliange proposals 10 

. . . . . . . . . . . . .  Configuration Control Board directives 10 

Configuration Control Board agenda/minules . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Change orders 6 

. . . . . . . . . . . . . . . . . . .  Specification change notices 10 

. . . . . . . . . . . . . . . . . . . . . . .  Engineering waivers 1 7  

. . . . . . . . . . . . . . . . . . . .  Deviation Approval requests 2 

2. Meetings Attended 

. . . . . . . . . . . . . .  Level 1 3  Configuration Control Board 1 

Drawing release . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

3. ATM - Documentation Project Files 

Documents received . . . . . . . . . . . . . . . . . . . . . . .  140 
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Drawings received . . . . . . . . . . . . . . . . . . . . . . .  860 

. . . . . . . . . . . . . . . . . . .  Documentation distributed 9 6 

. . . . . . . . . . . . . . . . .  Engineering Orders received 4 0 

ATM E e p m e n t  -- List (50M72900) - Engineering data a r e  being collected 
and checked out in preparation for Revision C. No publication date has been 
established for this document. 

AT34 - Thermal Mecha~iical Test Unit -- (50M73425) - Distribution has been 
completed. Forty pages of thermal dummy component data have been compiled 
and verified. Revision 01 this documcn-l is directly proportional to the status 
of 50M72900. 

ATM Vibration Test Unit (50M73427) - Distrib-ution has been completed. --- 
F o r t ~ ~  pages of vibration clunilny component data hzve been compiled and veri- 
fied. Revision of document is dj-rectly proportjonal to 50M72900. 

ATM IP&C/TSU (50M0247 9) - Considerable coo~~dinai-ion has been 
necessary for data clarification znd possible additicjn or deletion of thermal 
meas~nrements . 

ATM Checkout and Test Requirements - Specification (50iJT02425) - Consider- 
able coordination h a s  been necessary to assnre  that ~ar t in /Bendix ,  Astsionics, 
.and Quality eggjneers a r e  in agreement on checkout and test  requirements. 

Emeriment Interface Defininp. Document (EIDD) - 

1. Experj.nient S-052 - One engineering order (Number 25) was com- 
pleted on EIDD (50M 02414), the White Light Coronagraph Experiment. 

2. Experiment S-054 - One engineering order (Number 10) was com- 
pleted on EIDD (501\/102429), the X-Ra,y Spectrographic Telescope. 

3. Experilnewit S-055A -- - Two engineering orders (Numbers 11 and 1.2) 
were completed on EIDD (50M02430), the Ultraviolet Scanning 
Polychroma-lor-Spectroheliometer Experiment. 

4. 9 e r i m e n t  S-056 - One engineering order (Number 8) was completed 
on EDD (501M02431), the X-Ray Telescope Experiment. 

5. Experiment --- S-082 - One engineering order (Number 34) was completed 
on EIDI? (50M02462), the XTW Spectroheliograpil and tlle XUV Spectro- 
graph Eqer iment .  

6. Experiment I-I-Alpha - One engjneering order ( N ~ ~ m b e r  8) was com- 
pleted on EIDD (5-0%02463), the K-Alpha 1 and if-Alpha. 2 Exycrin~cnl. 
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Sciledule Order 211-1, PROJECTS OFFICE SUPPORT -- 
TD 211-A-5: ATM Scl-ledulcs, Reports, and Test Documentation - The -- 

ATM Experiments Qual Test Status has been submitted to the Engineering 
Manager. 

The Qua1 Test Specifications/~rocedures a r e  being reviewed against the 
Environmental Design and Qual Test Criteria for Apollo Telescope Mount 
components. 

The 5-054 Experiment Qual Test Procedures were submitted to the 
Quality Laboratory for review and comments . Five ATM Certificates of 
Qualificatioa (COQ's) a r e  currently being reviewed by S&E-QUAL. 

The following ATM configuration management activities were accomplished: 

1. Documents Received and Processed 

. . . . . . . . . . . . . . . . . . . . . . . . .  Memoranda . .  3 

PreJ.imjna1-y Interface Revision Notices 
and Interface Revision Notices . . . . . . . . . . . . . . . . .  1 

Engineering change requests . . . . . . . . . . . . . . . . . .  16 

Engineering change proposals . . . . . . . . . . . . . . . . .  1 0  

Configurattti on Contl-01 Board agenda items . . . . . . . . . .  20 

. . . . . . . . . . . .  Configuration Control Board directives 15 

. . . . . . . . . . . . . . . . . . . . . . .  Engineering orders 7 

. . . . . . . . . . . . . . . . . .  Interface control documents I. 

2. Meetings Attended -- 

. . . . . . . . . . . . .  Level III Configuration Control Board 1 

3.  Documents Origillated - 

Memoranda draft . . . . . . . . . . . . . . . . . . . . . . . .  22 

. . . . . . . . . . . . .  Miscellaneous corresponde~~ce draft .  4 
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TD 211-A-6: Payload Integrztion Task Monitoring - The AAP Payload --- 
Integration Contract Document Ma.trix was updated and distributed to all 
interested MSFC organizations. 

TD 211-A-7 : AT14 Eq-cxi~nient Accorultability - Delivery schedules for - --̂ --A 

ATM thermal mecianical unit (TMU) and vibraiion test  unit (VTU) hardware 
and documentation a r e  being met with a total of 132 TMU1s, 15 VTU1s, and 
nine f o r ' d i t  and wiring units delivered to S&E-ASTN and S&E-ME. Assistance 
continues in providing current TMU pin-function data sand connector size and 
locations on individual components. A memorandum was generated to pl.ace a 
requirement for providing four switch selector VTU1s and to ensure fabrication 
of these units. 

TD 211.-A-8: ATM Materials Test Prouram - .-c?--- 

Materials submitted to S&E-ASTN for outgassing tests  . .. . . . . . . 44 

Materials submitted to S&E-A.STN for flammability t e s t s .  . . . . . . 1 

Coordiiiation of all test results  was performed to provide quick analysis 
of ATM materials. In order to maintain current status and scheduling of 
material tests ,  two reports were submitted to S&E-ASTN presenting the pre- 
ferred test  sequence. 

TD 211-E-7: ATTd Eqerimexlts -- Data - Sperry has completed the cross- - 
.reference system for all change papers concerning the Vi7Bite Ligl~t Coronagrapl~ 
(S-052) Experiment. 

Three charts depicting schedules, document numnbers, and titles for 
qualification testing of the S-052 prototype unit were developed and completed. 

TD 211-P-6: Sched:L~les, Information, Analysis and Reports - - Sperry 
compl.eted 675 index file cards containing inf'ormatj on on ATM electrical 
schematics, 

Revisions were made to two experiment measuring list forms. 

Sperry produced twenty-five vugraphs for Named Decibel forms and com- 
pleted one chart on the Research Teclmology Operation Plan, (RTOP), and one 
chart on the Request for Funding forms, 1.122, for S&E-ASTR-ET. 

TD 211-P-7: Test, Reliabilitly -- & Quality --- Assurance - Unsatisfactory 
. ,~.me--- - 

Conditjon R e e i n g  - A total. of nine UCR's and ICAR1s were processed, --- --- 
reviewed, and completed during this reporting period. Informatj on for the 
monthly UCR Statxs Rcpori was provider1 to S L ~  Special Projects Group for 
f oriva-rding to the Office of the Director, Asirjonics Lal~oratory . 
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A total of 505 information UCR1s and ICAR1s were processed during this 
reporting period. 

Two deviation requests were processed for approval during this reporting 
period. 

TD 31 1-V-2 : ~ e h i c l e / ~ t a g e s  Configuration -- - Management- The following 
activities were accomplished: 

1. Meetings Attended 

. . . . . . . . . . . . .  Level I1 Configuration Control Board 3 

. . . . . . . . . . . .  Level ID Configuration Control Board 13 

2. Documents Received and Processed 

Preliminary Interface Revision Notices 
. .  . . . . . . . . . . . . . .  and Interface Revision Notices ; 27 

Engineering change requests . . . . . . . . . . . . . . . . . .  18 

. . . . . . . . . . . . . . . . .  Engineering change proposals 128 

. . . . . . . . . . .  Configuration Control Board directives. 164 

. . . . . . . .  Configuration Control Board agenda (Active) 52 
(Pending) . . . . . . . .  7 5 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Change orders 31 

Interface control documents . . . . . . . . . . . . . . . . . . .  4 

P rod~c t ion  revision records . . . . . . . . . . . . . . . . . .  2 

Discrepancy checlts . . . . . . . . . . . . . . . . . . . . . . .  2 

Memoranda. . . . . . . . . . . . . .  ; . . . . . . . . . . . . .  49 
. . . . . . . . . . . . . . . . .  Miscellaneous correspondence 20 

3. Documents --- Originated 

RIemoranda drafts . . . . . . . . . . . . . . . . . . . . . . . .  15 

Nliscellaneo~~s correspondence drafts . . . . . . . . . . . . .  6 
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S-IC Test Specificatj.ons and Criteria were updated with released Engineer- 
ing Order s. 

Technical docurnentation for fo1l.o~-on stages (S-IC-16 through S-IC-21) 
was reviewed for dispositioning. 

TD 211-KT-1: Flight Experilnerlts - The data summary chart is under- 
going a second major update. There has been one addition, no deletions, and 
all experiments have required a data change. 

TD 211-W-2: AAP Statxs and Doculilentation - Work is continuing on the ------ ---- 
quality review dcscription chart for  Orbfial Workshop components. This chart 
was revised to show only those conlponents applicable to tlie dry worlishop. 
The multiple doe1;jng ads-pter chart is undergoing a similar change. 

TD 211-W-3: --- OWS/lVIDA ~ o n f i ~ r a t i o n  .- Status - - The follo~ving AAP 
configuration management activities were accori~plished: 

Documents Received and Processed --- 
Teclmical Engineering Field documents (EIDD's) . . . . . . . . . . . 22 

lhcel laneo-us  correspondence . . . . . . . . . . . . . . . . . . . . . 3 

11. STAFFING 

A .  Schedule Order 211: The equivalent of 16 people supported this SO during 
July. 

E. Schedule Order 225: -- The equivalent of 6 . 5  pcople supported this SO during 
July. 
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APPENDIX I<-2 
(Schedule Order 226) 
SYSTEXS DIVISION 

I, TECHNICAL PROGRESS AND ACCOMPIJSRMENTS - 

TD 2502: Deve'J.o~e1it of Matlier?lBticd --- Inlaodels - - The development of an 
AS-507 trajectory siniulation has been initiated. Mass data, presettings, etc. 
have been obtained. This siniulation will  be desrel.oped for both IBM 7094 and 
UNrVAC 1108 operation since the computation Laboratory has not yet provided 
complete UNIVAC 1108 capability. 

The capability of coniputing apogee and perigee of earth parking orbit . 
has been added to the basic Sa'Lurn V trajectory simulai:ion. 

Test runs were made to verify the condition of the Saturn V navigation 
hardware e r ro r  analysis program. 

A small program was developed to compute the state vectors at any time 
on an elliptjc or circular orbit given the state vectors a t  any other time on 
that orbit. The program uses an algoritl~m to propagate injeciion peri~trbations 
to midcourse conneciio~i requirements with stu'ficicnt accuracy for preliminary 
investigations . This method has been programmed for operation on the UNZVAC 
1108. 

TD 2503: APS Studies - Typical maximum bociy ra tes  for a Saturn V 
vehicle during coast phase were furnished to S&E-ASTR-SG. Tile informati011 
was furnished for three configurations (s-TVE/IU/LM, S-IVB/JU/LM/CSM, 
S-TVB/IU) in the orbital and translunar coast phases. 

Analysis of AS-505 post-flight dai-a has been completed. The data were 
typical of past Saturn V missions ; however, there were no data available for 
evaluation of BPS during the events of CSM separation, CSM docking, LM 
exlractioa, and LOX dump. AS-506 post-flight has been received but has not 
been analyzed, 

TD 2504: LVDC Back-up Studies - The AS-506 Accelerometer Failure 
Study (SP-233-0233) was completed and delivered to S&E-ASTR-SG on July 7. 

TD 2505: COWS Experiment Pointins Control System Studies - A study -- -Q-.-.--- --- 
and simulation elfort was initiated to determjne the feasibility of impl.ementing 
the EPCS equatj o-ns in a digital computer. Results obta,ined show that: 

o direct conversion of the existjng analog system to digital form, 
with 10 to 25 hz sampling rate,  yields nnsatisfac'iorcy systein per- 
formance, ha.viag little or no dampink. 
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o resol.utj.on provided by a 10 data bit counter is satisfactory. 

Work is continuing to determine if discrete equations can be placed into 
the digital. con~puter that will allow stable performance for sampling ra tes  of 
10 to 25 hz. Preliminary results  indicate that a stable system configuration 
is possible. 

TD 2506: DOWS Control - Moment Gyro System Studies - A rotation and ---- 
distribution law to control the DOWS CMG monienb~m vectors has been developed, 
and is documented in Sperry Report No. SP-231-0237 Revised Distribution and 
Rotation Law for Dry Workshop, July 16, 1969. 

Preliminary study is undermray to define an optimal low to control gimbal 
ra te  a s  a function of torque required with minimal axis cross-coupling. 

The optima,l desaturatjon digital simulatjon is operational and is ready 
for production. The weighting facbors presently used require further evaluation 
as results do not give expected desaturation. 

Developlnent of the navigation and timing routines for tJle simulation of 
the DOWS digital computer is near con~pletion and will be ready for checking 
out these by August 4. Weekly meetings to discuss problem areas  
have been initiated with S&E-ASTR -SG. 

TD 2507: Thrustor Attitude - Co~-itro1 System Studies - Study of the DOWS .----- 
has continued. Siinulatjon runs showed that alignment of the geonietrical 
Y-axis perpendicu1a.r to the orbital plane (principal axis was used in earl ier  
tests)  did not afr'ect fuel consumption. The simulation was also run with no 
aero torques and showed no significant recluction jn fuel consumption. Work 
was resumed on "dri.vin.gU the X-axis (in X-POP mode) wit21 -the GG torque. 
This task should be completed in the coming month. The diurnal bulge jnclu- 
sion in the simula-tion. is near completion, Tlris task was slowed by a problem 
in timing between the D3WS and diurnal bulge decks. 

The wet OWS docking st~xdy report is in typing. The DOWS s u c c e s s f ~ ~ l  
doclung study is completed and the report is being prepared. A study of 
DOWS u~successful  clocking was initiated and is about 50 percent completed. 

Star occultation due to the 80° x 180° s tar  tracker window was simulated. 
The results a r e  now being verjfied. IIand plots of earth occultation have been 
completed. Simulation of earth occultatioi~ is in process. 

Non-availability of the 8900 hybrid computer has precluded simulatioll of 
the sun accpisition mode of the dry worltshop. The hybrid simulation has been 
updated to include dry worlishop mass and torque data and a Z-axis control 
proceclure using I~vo discrete sensor heads. - 
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A method of computing the simulation initial conditions a s  a function of 
launch time was developed and p.resented to S&E-ASTn-SG. The initial 
conditions found a r e  the location of the line of nodes, the sun vector, and 
orbital midnight. These initial. conditions will he used wit11 the 520 computer 
and with the 8900. 

A familiarization effort has been established to effect a smooth transfer 
of this function (TACS I m p ~ ~ l s e  Buclget) to the APS studies group. The request 
for  computation support has been submitted and an ilnpulse prediction has 
begun for the latest Dry Orbital Worlisliop niass data. 

Research has been initiated to provide the required inforination for 
development of digital computer program for the strapdo~vn navigation e r r  or  
analysis. 

TD 2508: Lunar R o v i ~ g  Vehicle (mV) S-hlcl~r __s_% - A study or" the feasibility 
of the proposed drive a,nd steering controls for  the lunar roving vehicle has 
commenced. 

TD 2509: Apollo V Guidance Implemel~tation and Naviuation - The weeldy --- --------- Q-- 

IBM nzeetjngs were attended with emphasis placed on the review of Flight 
Program Deviakion Reports. 

The following flight program cha~lge requests (by FRB meniber) were 
reviewed for technical accuracy in the areas  of S&E-ASTR-SG respolisibility: 
.1056, 1058, 1059, 1060, 1061, 1062, 1063, 1065, 1066, 1067, 1068, 1069, 
1070, 1071, 1072, and 1073. 

Work was begun on a J2S engine characteristics sl-~mniary document for 
S&E-ASTn-SG. 

Prelinijna,ry work has been acconipljshed which will lead to the development 
of a trajectory simulation for the two-stage-to-orbit (Dry Orbital Workshop) 
Saturn V mission. Tnvestigaition 01 the flight program changes required by the 
mission is under way. 

Investigation of JGM modifications proposed for future n~iss ions  by Boeing 
(document 5-9640-EI-212, IGM l/lodifications resulting from J-2S Guidance 
Study a,nd S&E-AERO is progressjng after many delays caused by e r r o r s  by 
progralnmers a t  the Computation Laloorato~y . 

TD 2522: ESE Systems -- - A compila"con of data inputs pertain.ing to  long- 
t e rm  storage of GSE and ESE equipment was prepared for a meeting ancl dis- 
cussion. Approved inputs and suggestions aye being incorporated into a 
revised package. This i s  a continuing ceview e.ff ort  and future meetings will 
be required. 
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TD 2523 : Config~rration Control Board (CCB) Activities - Technical - - 
information and evaluations were obtained from the responsible engineering 
organizations in support of Engineering Change Proposals (ECP1s) and 
Engineering Change Requests (ECR 's). The stage changes and their related 
ESE changes were monitored and presented to Systems Engineering for 
evaluation in sapport of the Stage Projects Office. The ESE changes were 
presented to the Level III Configuration Control Boa-rd (CCB) on a daily basis. 
The evaluations for the stage changes were obtained for the Projects Office 
which in turn presented them to their respective Level III CCB1s. A11 expedited 
changes in support of particula-r vehicle effectivities were handled in a timely 
manner. A daily status of al l  change activity iin the electrical support equip- 
ment and their related stage changes was recorded and a master file of changes 
and related documents was updated. 

TD 2524: ESE Interface Control Activity - Special attention was given to 
the Level A nflterface Revision Notices (IRNfs) that were associatecl with the 
launch of AS-506. Daily contact with ICSC was necessary to insure that there 
was complete agreement in changes to the clocuments that were submjtted prior 
to the launch of AS-506. No critical changes were 1eIt outsta,nd.ing prior to 
launch. The normal flow of IltN1s, both Levels A and R ,  were processed 
and submitked to the appropriate Level TC Coldiguration Control Board. A 
current rwx~ing status was provicled to the affected organizations. 

TD 2531 : Saturn and AAP Ins'crrumenta-tion - Systems Management - Saturn 
and AAP nieasuresllent systeins IP&CL1s ancl TCD7s were maintained and 
updated wit11 PIRfJ1s, IRN7s, ECP1s, ECR1s, CCED1s and E07s .  Meetings 
and other communications metlzods were utilized to advise MSFC personnel 
and stage contractors of the status of al l  IP&CL1s and ICD7s. A detailed 
report  of all work accomplished under this TD has been forwarded to the 
cog~~izan'i n4SF C technical contact. w 

TD 2551: Technical Document Review - The review of the Airlocli Module 
(AM) doct~ments andthe developing and drawing of functional block diagrams 
for the electrical and e1ec"conic systems has continued. The study and analysis 
of drawings obtaincd from the MSFC Technical Documentation Center is pro- 
gressing on a low priority basis. 

A revieiv is being made by Sperry of the Circuit Performance and Compolient 
Stress  Analysis Report by AiResearch Manufacturing Colnpa~~y 011 t l ~ e  Apollo 
posf;-landing-velli;ilo.tj.oi~ fan (ECS, Item 6- 1). 

TD 2552: Level ---- JI Math Tdodeling Program - There was no effort ewended - 
on this TD during this reporting period. 

TD 2553 : Techslical Iilformai.jn:~ Suminary - Sperry personnel assisted in ----- --- - .- 
the iniiial disiribution of 1500 copies of the Technical. Information Summary for 
Apollo 11 (506). 



K-2 Page 5 
July, 1969 

A target da-te for completion (to printing) of the kpollo 12 Summary was 
tentatively se t  for October 22, 1969. 

TD 2554: Failure Mode, Effects alld Crit icali t~Analysis  for ATM 
Telemetry Equipii~ent - A summary of activity during July, and the current 
status for each FMECA being developed follows : 

A. -er Interface Unit-  An u-pdated and revised preliminary 
copy of the FX/JECA h i s  been completed and is being reviewed by 
NASA persolme1 in the Telemetry Design Section. 

E. PCM/RF Transmitter Assembly (RF-10Pl - This analysis remains 
dormant awaiting release of documentation by a new contractor. 

C. -- ASAP DC to DC Converter - The FllIECA report ~ 7 2 s  completed the 
second week of July and submitted to the Telemetry Design Section . 
for filial approval. An additional schematic i s  now being added, and 
it i s  anticipated that the report v~il l  be released to MSFC Technical 
Documentation in August . 

D. Amplifier ---- and Switch Assembly -- (ASA) - Several conferences have 
been held with design persoanal to discuss documentation requirements, 
design changes, and fu-nctional description of the ASA . All documen- 
tation, iiiclucling latest changes, has now been received. The analysis 
is scheduled for completion by the end of August. 

E. - Mernor-~-Module -- - The drawings and documentation were studied during 
July. 131 addition, a great deal of information was accumulated con- 
cerning the n?oclul e operation and functional description. A preliminary 
report i s  expected before the end of Aug~~s t .  

F .  ASAP Interface Unjt - A minor delay was experienced in the development 
of this analysis because of missing inforniation on the functional descrip- 
tion of the AIU. This FMECA js more than 80 percent complete and 
portiorrs of the prelin~inary report a r e  jn preparation. 

G. Overall Telemetry S~isiein - Review and analysis of the I. P. &C. list 
and thc "black box" levcl FMECA's a r e  continuing. The block diagrams 
have been completed and a conference held with personnel of the ATM 
Mission Office at MSFC (I-310-R). This analysis i s  progressing along 
with the "black box" level FX'iECkls. However, unless some special 
a r r angeme~~ t s  a r e  i~ilplenicntccl concerning the Analysis of the Trans- 
mitter (RF-lop), a ratller long delay may be experjencecl. 

H. ASAP Cablcs - The FEPA writeup which is to be included in the Overall PII.-l- 

Teleme'lry System FMECA is gpproximately 50 percent compleie. 
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TD 2555: A A P  P r o ~ r a ~ n  Guideline for FMECA on Component Level I & -  -- 
Equjpment - The preliminary report oil these gujdelines is nearing completion. 
Present schedules indicate that the f i rs t  draft of the final report will. be ready 
by the end of the f i rs t  week in August. 

11. STAFFING 

Thirty- seven people a r e  currently supporting this appendix. Offers have 
been made to severa,l. engineers to f i l l  slots created by the increase in work 
scope. One additional engineer reporbed for  work d-uring the latter part of the 
month, but his c0ntrj.b~~-tion to the net increaserin personnel. was offset by the 
departure of another engineer oil a two year milj'iary leave of absence. 
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APPENDIX L-2 
(Schedule Order 210) 

ADVANCED STUDIES 

I. -- TECHNICAL PROGRESS ..-.. AND ACCOPAPLISHMENTS 

TD L-29: Coi~trol D-yn8.1nics Studies for OrbitiagS~3ace SXatiouls - This --- --. I--̂ -- --- -me--.- - 
task has bcen coniplcted. 

TD L-31: S ~ c e  Station -- Power Systems - The definition on this 
task is  in typing. No effort hzs been applied td th i s  project this month. 

TD L-32: Data. Management Model for Neor Earth Orbi'c~l Spsce S'c8tionf-i - - -- 
Efforts a re  continuing to esizblish an informztion management model for 
large earth--orbital space stations. Some re-direction of effort has occurred 
due to ini'li a1 computer r d u r n s  . 

TD L-33: Preliminary Partial Dynamics Studies for  Orbiting Space -- -p ----------- 
Stations - This task is  a redefinition of conZ,isluing efh'or'cs in the areas covered 
by expired TD L-29. Emphasis is  placed upon studies of Space nu-tile concepts. 
Initially, a review of aircracft stsbility and co~ltrol ~ ~ ~ a l y s i s  tecl~iiicpes i s  
underway. 

Some invesii gations of charact eristics of spinning cable 
con~lected satellites have also becn performed under this task. 

11. STAFFING 
-v- 

Three engineers staffed this appendix during this reporting period. 


