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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

GENINI SPACECRW PROGRAM 

QUARTERLY STATUS REPORT NO. 11 

f o r  

PERIOD ENDING NOVEMBER 30, 1964 

By Manned Spacecraf t  Center 

INTRODUCTION 

This s t a t u s  r epor t  i s  the  eleventh i n  a s e r i e s  of r epor t s  f o r  t he  
second NASA Manned Spacecraf t  Program Gemini. The r epor t ing  per iod i s  
from August 31, 1964 t o  November 30, 1964. 

SUMMARY 

The major accomplishments of t h e  Gemini spacec ra f t  program during 
t h i s  per iod a re :  

Spacecraf t  2 w a s  de l ivered  t o  C'ape Kennedy September 21, 1964; 
Spacecraf t  3 i s  i n  t h e  f i n a l  s tages  of manufacture, Spacecraf t  3A com- 
p l e t ed  bas i c  manufacture; cabin sec t ion  f o r  Spacecraf t  4 began modular 
systems t e s t s ;  Spacecraf t  5 and 6 a r e  being assembled i n  the  white room; 
Spacecraf t  7 is  ready t o  be moved i n t o  t h e  white room; and, Spacecraf t  8, 
9, and 10 a r e  being s t r u c t u r a l l y  assembled. 

Configurations of Spacecraf t  5 and 6 were changed. Weight f o r  t he  
2-day mission w a s  increased 267 pounds; 14-day mission was increased 
31 pounds. 

The hea t  s h i e l d  f o r  Spacecraf t  6 i s  nea r ly  complete; h e a t  sh i e lds  
f o r  Spacecraf t  7 and 8 a r e  i n  e a r l y  s t ages  of f ab r i ca t ion .  

Modifications t o  Gemini Launch Vehicle (GLV) No. 3 and subsequent 
GLV w i l l  be made a t  Baltimore, Maryland before the  vehic les  a r e  shipped 
t o  the  Eastern Test Range (ETR); manufacture of GLV No. 4 and subsequent 
vehic les  i s  on schedule. 
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Engines GLV-1006, 2006, 1007, and 2008 were de l ivered;  problems 
of t he  mal f inc t ion  de tec t ion  t h r u s t  chamber pressure  switch are solved. 

The s ta tus  f o r  Gemini Launch Vehicles are: GLV-3 i n  s torage;  
GLV-4 subjected t o  Subsystems Funct ional  Ver i f i ca t ion  Tests; GLV-5 i n  
ho r i zon ta l  assembly; and GLV-6 i n  s torage.  

Examples of tes ts  conducted during t h i s  per iod were t e s t s  f o r  t h e  
f u e l  c e l l ,  h igh a l t i t u d e  drogue parachute ,  environmental con t ro l  system, 
and t h e  a c q u i s i t i o n  a i d  beacon. 

Spacecraf t  crew t r a i n i n g  consis ted of monitoring and p a r t i c i p a t i n g  
i n  tes ts  of spacecraf t ;  t r a i n i n g  with t h e  Gemini mission s imula tor ,  
Gemini p a r t  t a sk  t r a i n e r ,  and t r a n s l a t i o n  and docking t r a i n e r ;  eg res s ,  
planetarium, parachute,  water  su rv iva l ,  weight less  f l i g h t ,  and c e n t r i -  
fuge t r a i n i n g .  

Tests and d e l i v e r i e s  f o r  t h e  A t l a s  Agena program are on schedule 
o r  ahead of schedule. 

Spare p a r t s  d e l i v e r i e s  f o r  Spacecraf t  3 and subsequent spacec ra f t  
are 88 percent  complete; two backup supp l i e r s  are being used, o r  are 
being considered as supp l i e r s  of pyrotechnics;  and an incen t ives  con- 
t r a c t  agreement was reached with McDonnell A i r c r a f t  Corporation (MAC). 

MANUFACTURING 

SPACECRAFT 

Spacecraf t  2 was de l ive red  t o  Cape Kennedy on September 21, 1964 
and was prelaunch t e s t ed .  The launch is  scheduled f o r  t h e  month of 
De cem be r . 

Spacecraf t  3 i s  i n  t h e  f i n a l  s t ages  of manufacture. After manu- 
f a c t u r e ,  the  spacec ra f t  w i l l  be subjected t o  simulated f l i g h t  t e s t s .  
Del ivery of t he  spacec ra f t  t o  Cape Kennedy is  expected during t h e  l a t t e r  
p a r t  of December. 

The bas i c  manufacturing of Spacecraf t  ?A w a s  completed October 15, 
1964 and the  spacecraf t  was s e n t  t o  the  l abora to ry  f o r  thermal balance 
t e s t i n g .  Instruments a r e  being i n s t a l l e d  and confidence checks are 
tJr:irig made. Spacecraf t  acceptance review is scheduled f o r  December 4,  
136)+. The f i r s t  thermal balance t e s t  i s  scheduled for mid-December. 
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The manufacture of Target Docking Adapter No. 1 was completed and 
the  adapter  subjec ted  t o  a p a r t i a l  system t e s t .  On October 16, 1964 
t h e  adapter  w a s  shipped t o  Lockheed Mtss i l e  and Space Company (DISC) 
t o  be used i n  t h e  h o t - f i r e  t e s t i n g .  

Tests on t h e  Spacecraft  4 cabin s e c t i o n  modular space systems began 
November 30,  1964. The adapter  module, r e e n t r y  c o n t r o l  system, (RCS) 
and r e e n t r y  and recovery (R&R) s ec t ions  a r e  being manufactured. 
c r a f t  systems t e s t s  are scheduled t o  s t a r t  approximately December 17, 
1964. 
begin t e s t s  a t  t h e  end of December 1964. 

Space- 

The RCS and R&R sec t ions  spacec ra f t  systems a r e  scheduled t o  

Spacecraft  5 i s  being assembled i n  t h e  white  room. Examples of 
work being done inc lude  t h e  i n s t a l l a t i o n  of cabin environmental c o n t r o l  
system (ECS ) and adapter  coolant plumbing, water  management system, 
f o o t  and s torage  boxes, and t h e  t r i a l  f i t t i n g  of t h e  shingles .  

Spacecraft  6 i s  being assembled :in t h e  white  room. Types of work 
a r e  t h e  i n s t a l l a t i o n  of sp lash  cu r t a ins ,  cabin and adapter  coolant 
plumbing, cabin h e a t  exchangers, and f a b r i c a t i o n  of wire bundles. 

Spacecraf t  7 is  being prepared f o r  moving i n t o  t h e  white room. 
However, t h e  move t o  t h e  white room i s  dependent upon the  removal of 
Spacecraf t  3. 

The Spacecraf t  8 s t r u c t u r e  i s  being assembled. Assembly work 
includes i n s t a l l a t i o n  of t he  environmental c o n t r o l  system module support  
s t r u c t u r e s ,  co ldp la t e  and equipment doors,  and f i t t i n g  of con ica l  Rene 
shingles .  

Spacecraf t  9 s t r u c t u r e  is b ing  a:;sembled. Assembly work includes 
i n s t a l l a t i o n  of t h e  s t r u c t u r e  forward of t h e  s m a l l  p ressure  bulkhead, 
environmental con t ro l  system module, and co ldpla tes .  The s p l i c e  of 
t h e  l a r g e  pressure  bulkhead has ‘been completed and t h e  hatch s t a t i o n s  
have been s t a r t e d .  

Spacecraf t  10 i s  i n  t h e  e a r l y  s t ages  of s t r u c t u r a l  assembly. The 
s t r u c t u r e  of Target Docking Adapter No. 2 has been mounted on t h e  cone 
f i x t u r e  f o r  t h e  i n s t a l l a t i o n  of t he  e x t e r n a l  skins .  

GEMINI  LAUNCH AND TARGET VEHICLES 

Necessary modifications f o r  Gemini Launch Vehicle 3 (GLV-3) a r e  
being made a t  Baltimore before GLV-3 i s  shipped t o  t h e  Eastern Test 
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Range (ETR). 
f i c a t i o n s  on t h e  Gemini launch vehic les  w i l l  be made a t  Baltimore, 
Maryland. 

To reduce the  need f o r  modif icat ions a t  t h e  ETR, modi- 

Manufacture of GLV-4 and subsequent vehic les  i s  on schedule. 

Systems t e s t  f o r  Gemini Agena Target Vehicle 5 O O l w a s  completed 
November 2 5 ,  1964. 
h o t - f i r e  t e s t s .  A f t e r  h o t - f i r e  t e s t s ,  t h e  vehic le  w i l l  be re turned  t o  
Sunnyvale f o r  r a d i o  frequency tes t ,  system r e t e s t ,  and d e l i v e r y  t o  t h e  
A i r  Force. 

The vehic le  w a s  moved t o  Santa  Cruz Test  Base f o r  

The schedules f o r  manufacturing and de l ive ry  of At las  and Agena 
vehic les  are being re-evaluated because of t h e  rev ised  Gemini launch 
and mission schedules.  The re-evaluat ion should be completed by 
December 1964. 

C O N F I G W T I O N  AND WEIGHT 

Configuration 

Configuration changes were made f o r  Spacecraf t  5 and 6. 
f i g u r a t i o n  f o r  a l l  o ther  spacec ra f t s  remain e s s e n t i a l l y  t h e  same. 

The con- 

The changes t o  Spacecraf t  5 are :  

1. Addition of two 45-amp-hours b a t t e r i e s  f o r  t h e  IGS, r ada r ,  and 
computer; t he  f ie1 c e l l  w i l l  supply power t o  the  remaining spacec ra f t  
systems 

2. Delet ion of one pump and power supply from each coolant  loop 

3. Addition of water  tanks t o  supplement t h e  water  being produced 
by t h e  f u e l  c e l l .  

The changes t o  Spacecraf t  6 a re :  

1. Deletion of t he  f u e l  c e l l  

2. Addition of two 400-amp-hour b a t t e r i e s  i n  t h e  adapter  equipment 
s ec t ion  f o r  supplying spacec ra f t  e l e c t r i c a l  power 

3. Deletion of one pump and power supply from each coolant  loop 

4. Addition of water tanks t o  provide dr inking  water  f o r  t he  crew 
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5. Addition of ex t ravehicu lar  a c t i v i t y  equipment. 

We igh-ts 

Weight f o r  t h e  2-day mission has increased from 7418 t o  7685 pounds, 
an increase of 267 pounds. 
from 7505 t o  7536 pounds, an increase of 31 pounds. 
f o r  the  2-day mission, Spacecraf t  6, a r e  caused by: 

Weight for t h e  14-day mission has increased 
Weight increases  

1. Equipment f o r  ex t ravehicu lar  a c t i v i t y  + 168 pounds 

2.  Bat t e r i e s  rep lac ing  f u e l  c e l l s  + 28 pounds 

3. Addit ional  s c i e n t i f i c  experiments + 38 pounds 

4. Manufacturing v a r i a t i o n  from Spacecraf t  3 weights + 28 pounds. 

Weight increases  f o r  t he  14-day mission, Spacecraf t  7, a r e  caused 
by : 

1. Handles and s t i r r u p s  on adapter  f o r  ex t ravehicu lar  a c t i v i t y  
+ 2 1  pounds 

2. Addit ional  experiments + 48 pounds 

3. Manufacturing v a r i a t i o n  f r o m  Spacecraf t  3 w e i g h t s  + 28 pounds 

4. Reduction i n  quan t i ty  of Orb i t a l  A t t i t ude  Maneuvering System 
(OAMS) propel lan t  - 51 pounds 

5.  Remove weight allowance f o r  v ib ra t ion  modif icat ion - 8 pounds. I 

Reentry hea t  was appl ied t o  the  spacecraf t  s t ruc tu re .  The t a r g e t  
docking adapter  s t i f f n e s s  was measured and the  adapter  dynamic response 
was measured and analyzed. Window temperature cycl ing a t  a l t i t u d e  and 
bu r s t  pressure t e s t s  were performed and pyrotechnic s t r u c t u r a l  separa- 
t i o n s  were made. 

A r een t ry  hea t ing  pulse  t o  simulate r een t ry  from an aborted mission 
was appl ied t o  t h e  lower sur face  of the  conica l  s ec t ion  September 14,  
and t o  the  hatch a rea  September 23, 1964. The sh ingle  s t r u c t u r e  expan- 
s ion  and cont rac t ion  were s a t i s f a c t o r y  and t h e  redesigned f l i p p e r  doors 
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d i d  not  gap t o  excess.  
of h e a t  pene t r a t ion  i n t o  t h e  i n t e r n a l  s t r u c t u r e  dur ing  reentry.  

Data are being analyzed t o  confirm p red ic t ions  

The t a r g e t  docking adapter  s t i f f n e s s  measurements were completed 
September 23, and t h e  d a t a  were t ransmi t ted  t o  Lockheed A i r c r a f t  Corpo- 
r a t i o n  October 6, 1964. 
t h e  previous es t imat ion  of t he  s t i f f n e s s .  The ind ica t ion  i s  t h a t  t h e  
f i r s t  mode bending frequency f o r  t h e  conf igura t ion  of t he  docked 
spacecraft-Agena i s  about 3 cps. Lockheed A i r c r a f t  Corporation i s  
s tudying these  da ta .  However, f o r  complete eva lua t ion  of the  o r b i t a l  
maneuvering dynamics and con t ro l ,  Lockheed A i r c r a f t  Corporation needs 
damping and frequency data from the  MAC Gemini-Agena dynamic response 
t e s t .  The MAC Gemini-Agena dynamic response t e s t  i s  scheduled f o r  
January 1965. 

The d a t a  shows t h e  adapter  t o  be s t i f f e r  than  

Adapter dynamic response measurements were completed August 27, 
1964. 
response of t h e  s t r u c t u r e ,  and t o  determine the  subsequent c r i t i c a l  
s t r e s s e s .  
251.9 cps frequency band. E i g h t  l o c a l  modes of t h e  environmental con t ro l  
system pumping system were i s o l a t e d  i n  t h e  45.0 t o  95.6 cps frequency 
band. Damping w a s  h igher  f o r  t h e  s h e l l  modes than  f o r  t h e  l o c a l  modes. 
Some s h e l l  modes had a r a t i o  of 5 percent ,  but  t h e  most h igh ly  damped 

1 l o c a l  mode had a damping r a t i o  of 2- percent .  After analyzing var ious  2 
condi t ions i n  t h e  launch t r a j e c t o r y  between 64 and 80 seconds a f t e r  
l i f t - o f f ,  MAC found t h e  most c r i t i c a l  condi t ion t o  be 64 seconds a f t e r  
l i f t - o f f ,  Mach 1.0, a 4" angle  of a t t a c k ,  and t h e  pump package on t h e  
leeward s ide .  For t h i s  condi t ion ,  t h e  margin of s a f e t y  i s  68 percent .  

These response measurements were used t o  compute f l i g h t  dynamic 

Ten s h e l l  modes of t he  adapter  were i s o l a t e d  i n  t h e  113.4 t o  

Window temperature cyc l ing  a t  a l t i t u d e  and b u r s t  p ressure  t e s t s  
were completed. The des ign  leakage allowance f o r  each hatch i s  
29.5 cc/min. 
allowance f o r  temperatures between -74' F and +3OO 
t h e  an t i c ipa t ed  o r b i t a l  temperature range. The b u r s t  t es t s  cons is ted  
of i n t e n t i o n a l l y  breaking t h e  inner  pane t o  t es t  t h e  pressure  i n t e g r i t y  
of t h e  cen te r  pane and t o  t e s t  t h e  b u r s t  s t r eng th  of t h e  cen te r  and 
outer  panes. A l l  tests were s a t i s f a c t o r y .  The cen te r  pane exhib i ted  
a bu r s t  p ressure  s t r eng th  of 24 p s i  versus  an expected s t r eng th  of 
19 ps i ;  t he  outer  pane b u r s t  a t  23 p s i  versus  an expected break a t  
9 p s i .  

The t e s t  ind ica ted  t h a t  window leaka  e w a s  w i th in  t h e  
F, which encompasses 

An in t ens ive  e f f o r t  has  been made t o  q u a l i f y  t h e  pyrotechnic s t r u c -  
t u r a l  separa t ion  devices  a t  Z l 3 ,  z69, 2100, and 2192 f o r  GT-2. 
t h e  acceptance review f o r  Spacecraf t  2 ,  13 t e s t s  of t hese  sepa ra t ion  
mechanisms have been made. 
o r  a r e  being resolved. 

Since 

Some problems were encountered and resolved,  
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The "jaw bone" coolant tube c u t t e r  a t  z69 f a i l e d  t o  f i r e  dur ing  the  
October 3,  1964, t e s t .  
t h r e e  z69 f i r i n g s .  
on Spacecraf t  2 a t  Cape Kennedy. 

It w a s  redesigned and funct ioned proper ly  f o r  
The " j a w  bone" coolant tube c u t t e r  was r e t r o f i t t e d  

The Z l O O  f i r i n g  t e s t  s p l i t  t h e  R'IN 90 f a i r i n g s  i n  such a manner 
t h a t  one edge of t h e  f a i r i n g  w a s  r a i s e d  up from t h e  f i b e r i t e  r ing.  It 
i s  not known whether t h i s  i s  de t r imen ta l  but it w a s  decided t h a t  an 
attempt should be made t o  keep the  edge of t h e  f a i r i n g  f l a t  aga ins t  t h e  
f i b e r i t e  r ings.  However, t h e r e  has b8?en d i f f i c u l t y  i n  obta in ing  a 
design t h a t  w i l l  work. 
d i f f e r e n t  means f o r  keeping t h e  f a i r i n g s  down; but  t h e  tests were not 
successfu l .  A fou r th  design i s  being f a b r i c a t e d  and w i l l  be t e s t e d  
before it is  used on Spacecraft  2. 

Three tes ts  wire  performed, each t e s t  used a 

Heat Shield 

Materials and t e s t i n g . -  Severa l  f i r i n g s  of t h e  pyrotechnic  j o i n t  
t h a t  s epa ra t e s  t h e  r e e n t r y  module frcm t h e  adapter  were made. A l l  t h e  
t e s t s  ind ica ted  the  modif icat ion of t he  pyrotechnic  j o i n t  prevents 
damage t o  t h e  f i b e r i t e  r i n g  of t he  h e a t  sh i e ld .  The f l i g h t  of GT-2 
w i l l  be t h e  f i n a l  demonstration t h a t  t h e  h e a t  s h i e l d  i s  qua l i f ed  for 
manned f l i g h t .  

Manufacturing.- The s h i e l d s  f o r  Spacecraf t  7 and 8 a r e  i n  t h e  
e a r l y  s t age  of f ab r i ca t ion .  
f o r  completion dur ing  January 1965. 
t h e  q u a l i t y  acceptance t e s t i n g  of t h e  b a s i c  F-120 and pre-pregnated 
components of t h e  f i b e r  g l a s s .  A l ack  of s t r e n g t h  was found i n  s e v e r a l  
lots and t h e  reasons are now be ing  s tudied.  None of t hese  l o t s  have 
been b u i l t  i n t o  h e a t  s h i e l d s .  A t  t h e  p re sen t  t ime, t h e  de lay  for com- 
p l e t i n g  t h e  hea t  s h i e l d  f o r  Spacecraf t  6 i s  not c r i t i c a l .  
g l a s s  problem should be solved during t h e  next qua r t e r .  

The s h i e l d  of Spacecraf t  6 is scheduled 
However, t h e r e  a r e  problems with 

This f i b e r  

S O L I D  PROPELLANT ROCKET SYSTESIIS 

Schedule s 

A l l  q u a l i f i c a t i o n  t e s t s  of motors, i n i t i a t o r s ,  and pyrogens were 
completed. MAC has received t h e  qua1Lification t e s t  r e p o r t  and should 
have t h e i r  review of t h e  t e s t i n g  complete by t h e  end of t h e  next r e -  
po r t ing  period. 
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Q u a l i f i c a t i o n  Tests 

A l l  t e s t s  were completed a s  required wi th  no anomalies repor ted  
t h a t  have not been discussed i n  previous r epor t s .  Upon completion of 
MAC review, NASA w i l l  review copies of t h e  q u a l i f i c a t i o n  t e s t  report .  
No f u r t h e r  q u a l i f i c a t i o n  t e s t  d a t a  w i l l  be presented i n  t h i s  report .  

LIQUID PROPELUNT ROCKET SYSTEMS 

Schedules 

R and D Test Program.- Only miscellaneous component t e s t i n g  is  
Reaction Control System being performed t o  i n v e s t i g a t e  problem areas .  

(RCS) system t e s t  u n i t  S /N  004 w a s  completed; RCS system t e s t  u n i t  
S / N  003 was delayed because of a t e s t  f a c i l i t y  c o n f l i c t  with t h e  O r b i t a l  
A t t i t ude  Maneuvering System (OAMS) system S / N  003. 
OAMS should complete t e s t i n g  on t h i s  u n i t  by e a r l y  December 1964, a t  
which time t h i s  system w i l l  be removed from t h e  a l t i t u d e  chamber and 
RCS S/N 003 w i l l  be i n s t a l l e d .  
by February 1965. 
c r a f t  6 conf igura t ion  were eliminated. 

Minor t e s t s  of the 

Tests of t h i s  system should be completed 
Tests on an R and D OAMS system b u i l t  t o  t h e  Space- 

Q u a l i f i c a t i o n  Test Program.- Inadequate design of t h e  p rope l l an t  
tank f langes  caused f a i l u r e s ,  which with tank hardware u n a v a i l a b i l i t y  
w i l l  extend t h e  completion of t h e  component q u a l i f i c a t i o n  program i n t o  
May 1965. 
and RCS should be complete by February 1965. 
Spacecraf t  6 conf igura t ion  w i l l  be delayed u n t i l  t h e r e  i s  a f u r t h e r  
c l a r i f i c a t i o n  of t h e  t e s t  program and hardware i s  ava i l ab le .  Testing 
of t h e  Spacecraf t  4 conf igura t ion  "B" package and Spacecraf t  6 TCA 
component w i l l  extend i n t o  A p r i l  1965. 
OAMS 22-inch oxid izer  tank has caused it t o  be t h e  c o n s t r a i n t  upon 
completion of t h e  Spacecraf t  2 through 5 program. 
2 through 5 q u a l i f i c a t i o n  t e s t i n g  was i n i t i a t e d .  

System q u a l i f i c a t i o n  of both OAMS Spacecraft  2-5 conf igura t ion  
Tes t ing  of t h e  OAMS 

Hardware u n a v a i l a b i l i t y  of t h e  

A l l  o the r  Spacecraf t  

R e l i a b i l i t y  T e s t  Program.- The program should be complete by 
May 1965 exclusive of tank t e s t i n g .  
f o r  t h e  tank program, t h e  i n i t i a t i o n  of which i s  dependent upon q u a l i -  
f i c a t i o n  completion. 
a r e  t h e  fou r  of f i v e  tank conf igura t ions .  The undel ivered hardware 
cons i s t s  of t h r e e  spare  bladders;  "E" package, and "B" package. Ex- 
c lus ive  of tanks,  t h e  c o n s t r a i n t  upon t h e  completion of t h i s  program 
has been hardware a v a i l a b i l i t y  and t h e  cause of some s l ippage  during 
t h e  l a s t  quarter .  

Rocketdyne supplied no schedule 

The only unapproved t e s t  procedure s p e c i f i c a t i o n s  
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Production Hardware Del iver ies .  - Spacecraf t  3 and 3 A  OAMS and RCS 
d e l i v e r i e s  were completed during t h i s  quar te r .  Undelivered equipment 
f o r  Spacecraf t  4 OAMS and RCS c o n s i s t s  of  a l l  t h r e e  "B" packages, two 
22-inch OAMS f u e l  tanks ,  and a l l  ca r t r idges  f o r  d e l i v e r y  t o  Cape Kennedy. 
For Spacecraf t  5 t h r e e  ItB" packages, TWO RCS f u e l  tanks ,  two 20-inch 
OAMS oxid izer  tanks,  two 22-inch OAMS f i e 1  tanks, e leven RCS TCA t h r e e  
23-pound OAMS TCA, and a l l  ca r t r idges  a r e  t o  be de l ivered .  For Space- 
c r a f t  6,  30 of 62 items have been de l ivered  and 7 of 62 pieces  have 
been de l ivered  f o r  Spacecraf t  7. 

Research and Development Test Program 

Components and Thrust Chamber Assemblies. - A l l  formal t e s t i n g  on 
the  components and TCA i s  complete. Idiscellaneous t e s t i n g  i s  cont inuing 
on hardware, which is  a problem on an "as required" bas i s .  

RCS Screening Tests . -  A t e s t i n g  ' c r i t e r i a  has been e s t ab l i shed  by 
which production RCS i n j e c t o r s  can be accepted. E f f e c t i v i t y  of t h e  
screening c r i t e r i a  i s  Spacecraf t  8. 
100-pound OAMS which employs a s t a i n l e s s  s t e e l  chamber and t h r o a t  f a b r i -  
cated t o  the  same dimensions a s  production u n i t s .  The acceptance c r i -  
t e r i a  i s  based upon chamber wa l l  burn through by the  combustion gases 
wi th in  e i g h t  seconds of s teady s t a t e  operation. 

The technique i s  s i m i l a r  t o  t he  

Sys terns. - 
RCS S/N 003: Accelerat ion t e s t i n g  i s  completed and the  only 

remaining t e s t i n g  i s  sk in  hea t ing  t e s t s  a t  a l t i t u d e .  

RCS S/N 004: A l l  t e s t i n g  i s  complete. 

OAMS S / N  003: Tests conducted include manual regula t ion ,  f i l l -  
drain-clean procedures,  and sk in  heat ing.  

Q u a l i f i c a t i o n  Test Program 

Comonents. - 
"A" Package: Test ing i s  complete f o r  both u n i t s .  The manual valve 

leakages discussed i n  the  previous r e p o r t  r e s u l t e d  from a t e s t  pro- 
cedure e r r o r ,  however, some hardware improvements were incorporated.  
During endurance t e s t i n g  of t h e  pressure  t ransducer  t h e  u n i t  became 
inopera t ive  because t h e  Bourdon tube had a hole  i n  it. 
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"B" Package: The two q u a l i f i c a t i o n  u n i t s  have been plagued wi th  
problems and f u r t h e r  t e s t i n g  has been terminated. The check valves  and 
r e l i e f  valves ,  which were exposed t o  l i q u i d  f u e l  and oxid izer  f a i l e d  
the  leak t e s t s .  One of t he  funct ions of t h i s  package is  t h e  prevent ion 
of f u e l  and oxid izer  from intermixing i n  the  event a bladder ruptures .  
This t e s t  i s  not an overly servere  t e s t .  The r e l e i f  valve on Space- 
c r a f t  3 and 4 should be exposed t o  propel lan t  vapors and some l e s s e r  
amount of l i q u i d  due t o  condensation. If a bu r s t  diaphragm is  ruptured 
the  valves on subsequent spacecraf t  should be t e s t ed .  The t e s t  r equ i r e -  
ments w i l l  be rev ised  t o  incorporate  concentrated propel lan t  vapors,  
which w i l l  be temperature cycled throughout t he  temperature l i m i t s  of 
+l5' F t o  +160° F and no redesign w i l l  be performed. 
w i l l  be picked up on t h e  Spacecraf t  4 conf igura t ion ,  which contains  the  
redesigned bu r s t  diaphragm. However, s a t i s f a c t o r y  completion of t e s t i n g  
on t h i s  package is  now a cons t r a in t  on Spacecraf t  3. 

The rev ised  t e s t i n g  

"C" Package: Test ing i s  complete on t h i s  u n i t .  Manual valve d i f -  
f i c u l t i e s  were experienced similar t o  those on t h e  "A" package. 

I'D" Package: Test ing i s  complete with manual valve d i f f i c u l t i e s  
experienced as on t h e  "A" package. 

"E" Package: Test ing i s  complete except f o r  f i n a l  disassembly 
and inspect ion.  A major weld de fec t  was revealed by a c t i v a t i o n  of a 
c a r t r i d g e  valve. Consequently, changes t o  the  weld a r e  t o  be incorpo- 
ra ted .  Other problems encountered include manual valve leakage, high 
pressure  switch a c t i v a t i o n  a t  the  low temperature range, and excessive 
contaminat ion. 

Propel lan t  Tanks.- An inadequate tank f lange  design i s  being 
revealed by t e s t s  on almost a l l  designs.  
adequately inves t iga t e  t h i s  p o t e n t i a l  problem and schedules a r e  i n  
jeopardy because of t h i s  and because the  hardware has been de l ive red  
l a t e .  Current ly ,  NASA does not  have the  OAMS 22-inch oxid izer  tank,  
which w i l l  be flown on Spacecraf t  3 and 4. 
on a l l  o ther  tanks. Flange leakage has not been observed on t h e  OAMS 
20-inch and 22-inch f 'uel tanks.  However, t he  22-inch f u e l  tank su f fe red  
a bladder leak  a f t e r  v i b r a t i o n  which permit ted over 40 pounds of f u e l  
(25% of capac i ty )  t o  be entrapped between the  p lys  of t h e  Teflon bladder.  
The f u e l  could not be expel led with the  app l i ca t ion  of f u l l  system 
pressure of 295 ps i .  

The R and D program d id  not  

Test ing has been i n i t i a t e d  

Some design changes w i l l  have t o  be incorporated t o  prevent f u r t h e r  
f lange leakage. 
bladder leakage occurred under a r e a l i s t i c  s e t  of condi t ions and a 
determination w i l l  be made i f  a redesign is  required.  

Test procedures w i l l  be reviewed t o  e s t a b l i s h  i f  t h e  
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I Pressurant  Tanks.- All t e s t i n g  i s  complete. 

Pressure Regulator.-  Considerable problems a r e  being encountered 
on t h i s  component. The two u n i t s  i n  test a r e  c a l l e d  type T-4 and a r e  
t o  be i n s t a l l e d  i n  Spacecraf t  4 and subsequent spacecraf t .  The system 
q u a l i f i c a t i o n  t e s t s  of t h e  OAMS and RCS a r e  t o  q u a l i f y  t h e  type T-2, 
which is  i n s t a l l e d  on Spacecraf t  3. Bas ica l ly ,  t h e  u n i t s  a r e  s imi la r .  
The problems encountered with t h e  T-4 a r e  overpressur iza t ion  during 
i n i t i a l  system p res su r i za t ion ,  excessive r egu la to r  creep or i n t e r n a l  
leakage, and excessive e x t e r n a l  leakage. NASA has requested i n v e s t i -  
gat ion of t h e  app l i ca t ion  of pad pressures  t o  the  spacecraf t  systems 
p r i o r  t o  launch which,also, has o ther  b e n e f i c i a l  e f f e c t s .  This w i l l  
e l imina te  design changes i f  s a t i s f a c t o r i l y  incorporated and i n  addi t ion ,  
MAC and Rocketdyne a r e  inves t iga t ing  o ther  approaches. 

I 

I 

Motor Shutoff Valve (MOSOV).- Testing of Unit 1 is  complete and no 
Unit 2 f a i l e d  v ib ra t ion  t e s t  and was replaced. f a i l u r e s  were reported.  

I t s  replacement f a i l e d  a c t i v a t i o n  t e s t s  a f t e r  ox id izer  r e s i s t ance  t e s t i n g  
was completed. This f a i l u r e  i s  being a t t r i b u t e d  t o  app l i ca t ion  of 
excessive grease,  which prevented the  micro-switch contacts  from f u l l y  
closing. The u n i t  i s  t o  be repa i red  and t h e  v ib ra t ion  t e s t s  a r e  t o  be 
repeated. Test ing of t he  u n i t  w i l l  then continue a s  o r i g i n a l l y  planned. 

Pressure-Temperature Indica tor .  - 'Testing was i n i t i a t e d  on t h i s  
u n i t  and completion of t h e  t e s t  i s  scheduled f o r  December 1964. 

Cartr idge.-  All ca r t r idge  t e s t i n g  i s  complete and no problems were 
reported.  

Cartr idge Valves.- Cartr idge valvme t e s t i n g  i s  nea r ly  complete with 
the exception of some v ib ra t ion  and lai temperature a l t i t u d e  t e s t s .  
Two f a i l u r e s  were reported .during leakage and d i e l e c t r i c  s t r eng th  tests. 
However, t h e  f a i l u r e s  do n o t  appear t o  be se r ious  because these  f a i l u r e s  
appear t o  be more of a procedural problem. 

- RCS.- All t e s t i n g  is  complete. Problems were experienced with the  
propel lan t  valves a f t e r  explosive atmosphere t e s t i n g  and with excessive 
sk in  temperatures a f t e r  completion of mission duty  cycle h o t - f i r i n g  
t e s t s .  
r e c i r c u l a t i o n  of exhaust gases i n  t h e  Tri-Mod a l t i t u d e  f a c i l i t y .  

The excessive sk in  temperature is  bel ieved t o  be caused by t h e  

oms. - - 
25-pound t h r u s t  TCA: A l l  t e s t i n g  i s  complete except propel lan t  

compat ib i l i ty  t e s t i n g  with f u e l  and oxid izer ,  impulse s i g n a l  width 
t e s t s ,  and a mission duty cycle t o  guaranteed l i f e .  
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85-pound t h r u s t  TCA: A l l  t e s t i n g  i s  complete and a similar 
excessive sk in  temperature problem was experienced. 

100-pound t h r u s t  TCA: A l l  t e s t i n g  i s  complete. Hawever, some 
f a i l u r e s  were experienced with t h e  p rope l l an t  valves and with an i n l e t  
tube a f t e r  v i b r a t i o n ,  which was reworked and r e t e s t e d .  

Systems. - 
RCS: The v i b r a t i o n  t e s t i n g  is  complete and t h e  system is  being 

prepared f o r  h o t - f i r e  t e s t i n g  a t  a l t i t u d e  (CTL I V  C e l l  38). 
problem r e s u l t i n g  from v i b r a t i o n  was the  f a i l u r e  of t h e  "A" package 
pressure  t ransducer ,  which f a i l e d  leakage t e s t s .  
s t u b s ,  which a r e  i n s t a l l e d  f o r  t e s t  purposes only, cracked and were 
replaced, 
pe ra tu re  extremes. 

The ma,ior 

Chamber pressure  tube 

The major t e s t s  t h a t  remain a r e  t h e  a l t i t u d e  t e s t s  a t  tem- 

I n  view of t h e  d i f f i c u l t i e s  encountered w i t h  s e r v i c i n g ,  deserv ic ing ,  
and cleaning of Spacecraf t  2 ,  it appears t h a t  some a d d i t i o n a l  t e s t s  t o  
explore these  problems should be r e i n i t i a t e d .  

OAMS modular v i b r a t i o n  t e s t i n g ,  without TCA i n s t a l l e d ,  w a s  completed 
wi th  s l i g h t l y  excessive f u e l  bladder leakage occurring. 
of t h e  tank  module t o  t h e  adapter frame and TCA i s  complete and t h e  
system is  now i n  acceptance t e s t i n g .  The major t e s t s  c o n s i s t  of mission 
duty  cyc les  performed a t  160' F which should be complete by t h e  next 
r epor t .  Storage t e s t s  should a l s o  be added t o  i n v e s t i g a t e  t h e  system 
c leaning  problem. 

F i n a l  assembly 

Addi t iona l  Qua l i f i ca t ion  Tests f o r  Spacecraf t  6 Components. - Due 
t o  TCA conf igura t ion  change, t e s t s  w i l l  be conducted on t h e  "B" package 
wi th  b u r s t  diaphragms, b u r s t  diaphragms a t  a component l e v e l ,  OAMS 
25-pound, 8?-pound, and 100-pound t h r u s t  TCA and p rope l l an t  va lves ,  
RCS 25-pound TCA and OAMS system. This was necessary t o  meet t h e  Gemini 
l i f e  requirements, and due t o  "B" package problems. 
s h a l l  probably be some a d d i t i o n a l  p rope l l an t  tank  t e s t s .  

I n  add i t ion ,  t h e r e  

R e l i a b i l i t y  Assurance Testing (RAT) 

R e l i a b i l i t y  Assurance Testing (RAT) has commenced on almost a l l  
component assemblies and is  progressing on schedule much b e t t e r  than  t h e  
q u a l i f i c a t i o n  t e s t  program and fewer f a i l u r e s  a r e  being encountered a l -  
though t e s t  l e v e l s  a r e  more severe. With t h e  exception of t h e  "B" and 
"E" packages, 25-pound RCS TCA, and p rope l l an t  tanks ,  a l l  t e s t s  should 
be complete by t h e  next r epor t .  



"A" Package - Complete except f o r  disassembly and inspect ion 

"B" Package - Spacecraf t  4 conf igura t ion  t e s t i n g  has not  commenced 
due t o  hardware unava i l ab i l i t y .  

"E" Package - Test ing has not commenced because hardware w a s  
unava i l a b  Le. 

Regulator - Funct ional  checkout has been i n i t i a t e d .  

25-pound Propel lan t  Valve - Test ing i s  complete. 

100-pound Propel lan t  Valve - Test ing i s  complete. 

25-pound RCS TCA - The u n i t  i s  proceeding i n t o  v i b r a t i o n  t e s t i n g .  

100-pound OAMS TCA - The u n i t  i s  proceeding i n t o  v ib ra t ion  t e s t i n g .  

Motor Shutoff Valve (MOSOV) - The u n i t  i s  being prepared f o r  t e s t .  I 

Propel lan t  Tanks - These t e s t s  a r e  delayed pending completion of 
t he  q u a l i f i c a t i o n  t e s t s ,  thus a sched.de i s  unavai lable .  

I Production Spacecraf t  I 

Spacecraf t  2.-  Considerable problems with the  p rope l l an t  valves  
have requi red  a constant  check of valve opening responses. This check 
is  being performed every fou r  days. Considerable problems were en- 
countered i n  c leaning the  system a f t e r  exposure t o  propel lan ts .  

Spacecraf t  3.- Modular and in t eg ra t ed  systems t e s t s  a r e  complete. 
Spec i f i ca t ion  devia t ions  were accepted on bladder leakage and propel lan t  
valve leakage f o r  two TCA. The f i rs t  in t roduct ion  of propel lan t  w i l l  
be a t  Cape Kennedy p r i o r  t o  s t a t i c  f i r i n g .  
t o  c lean  t h e  system must be developed t o  prevent s i m i l a r  problems a s  
were experienced with Spacecraf t  2. 

However, a s u i t a b l e  method 

I AGE I 

This e f f o r t  i s  almost complete except f o r  some minor rework and 
a new order  f o r  some a d d i t i o n a l  spares  t h a t  a r e  needed t o  br ing  a l l  
u n i t s  t o  a f i l l y  opera t iona l  s t a t u s .  
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PYROTECHNICS 

Qual i ty  con t ro l  procedures a t  Ordnance Associates  have been brought 
w i th in  acceptable  l e v e l s  by t h e  e f f o r t s  of t he  prime cont rac tors  and 
NASA. MAC 
i s  c u r r e n t l y  a s s i s t i n g  Ordnance Associates  by producing some of t h e  metal 
pa r t s .  Backup e f f o r t s  t o  procure ca r t r idges  f o r  Ordnance Associates  
devices  were i n i t i a t e d  with Cent ra l  Technology Incorporated and t h e  
Naval Ordnance P lan t  a t  Macon, Georgia. Qual i f ica t ion  of seat  devices  
w i l l  be performed by Weber A i r c r a f t  Corporation. 
Ventura Divis ion has  a l s o  i n i t i a t e d  procurement of pyrotechnics f o r  
t he  landing system from other  supp l i e r s .  

However, production s t i l l  i s  not  a t  a s a t i s f a c t o r y  ra te .  

Northrup Corporat ion 's  

The previous ly  repor ted  design modif icat ion,  s t ak ing  of t he  sup- 
p o r t  d i s c ,  t o  preclude v ib ra t ion  breaking of t h e  br idge wires i n  
Ordnance Associates  i n i t i a t o r s  proved t o  be de t r imenta l  r a t h e r  than  
benef ic ia l .  To m e e t  t h e  e a r l i e s t  poss ib le  Spacecraf t  2 f l i g h t  date,  
it was decided t o  use ava i l ab le  dua l  br idge wire  c a r t r i d g e s  i n  a l l  
Ordnance Associates  devices.  Jumper bundles were f ab r i ca t ed  f o r  Space- 
c r a f t  2 t o  supply power t o  a l l  br idge wires. 
w a s  caused by poor welding techniques as w e l l  as t h e  increased stresses 
induced by d i s c  s tak ing .  

The br idge w i r e  problem 

Although q u a l i f i c a t i o n  of a l l  pyrotechnaics i s  required p r i o r  t o  
t h e  f l i g h t  of Spacecraf t  3, t h i s  cons t r a in t  has not  been placed on 
Spacecraf t  2. 
s p e c i f i c a t i o n  v i b r a t i o n  and condi t ioning a t  130 F f o r  30 minutes. 
Bridge w i r e  r e s i s t a n c e  readings and d i e l e c t r i c  t e s t i n g  were performed 
before  and a f t e r  each of t hese  conzi t ionings.  
tes ts  included condi t ioning a t  200 F f o r  50 minutes followed by t h e  
no- f i re  and a l l - f i r e  tes ts .  Se lec t ion  of ca r t r idges  f o r  Spacecraf t  3 
and up w i l l  await completion of the  q u a l i f i c a t i o n  programs a t  Ordnance 
Associates  and t h e  backup sources of supply. 

Acceptance of a l l  Ordnance Assoc2ates c a r t r i d g e s  includes 

I n  add i t ion ,  l o t  sampling 

Fa i lu re  t o  i n i t i a t e  one of t h e  t e s t  Z7O tub ing  c u t t e r s  has l e d  t o  

The detonator  block w a s  
redes ign  of t h e  tube of t h a t  assembly. Only one explosive in te rconnec t  
Mild Detonating Fuse (MDF) l i n e  w i l l  be used. 
redesigned t o  accept  an e l e c t r i c a l  de tona tor  and the  s i n g l e  interconnects .  
The redundant tub ing  c u t t e r  shaped charge s t r ands  w i l l  now be independ- 
e n t l y  end ign i ted .  

I n  q u a l i f i c a t i o n  t e s t i n g  of t h e  ca t apu l t  rocke t ,  i t s  t h r u s t  w a s  
approximately 5 percent  above s p e c i f i c a t i o n  l eve l s .  However, a t tenua-  
t i o n  through the  seat-man mass brought i t s  acce le ra t ion  wi th in  accept-  
ab le  l eve l s .  



. 

Switches de l ivered  f o r  f l i g h t  uSi3ge continue t o  have high contac t  
r e s i s t ances .  Modified design approaches have been i n i t i a t e d .  

Fa i lu re  t o  i g n i t e  a harness  r e l ease  a c t u a t o r  has l e d  t o  u t i l i z a t i o n  
of PAlOl in s t ead  of M42 primers. 
sub jec t  t o  aging. 

The mix used i n  the  PAlOl is  l e s s  

Tests  were performed by MAC t o  determine the  v u l n e r a b i l i t y  of 
Gemini pyrotechnics t o  electromagnetic r ad ia t ion .  Analyses of t hese  
t e s t s  ind ica ted  a minimum of 28 dB a t t enua t ion  of t he  power reaching 
the  c r i t i c a l  devices .  

FUEL CELL! 

Two s e c t i o n - l i f e  t e s t s  we:" performed. The coolant  i n l e t  tem- 
pe ra tu re  f o r  both t e s t s  w a s  75 F. 

The f irst  sec t ion ,  1516, simulated a rendezvous eva lua t ion  pod 
mission, followed by a powered-d.awn -parking o r b i t .  The f l i g h t  po r t ion  
of t he  t e s t  w a s  preceded by s imulat ion of l imi t ed  prelaunch spacec ra f t  
systems t e s t i n g .  Throughout t he  t e s t . ,  peak loads were l imi t ed  t o  
2 8 . 5 ~  per  s ec t ion  a t  24V t o  s imulate  use of b a t t e r i e s  t o  supply guidance 
and con t ro l  power. The l i f e  of 1516 w a s  over 1100 hours on load. 

The second sec t ion ,  1319, simulzted a rendezvous eva lua t ion  pod, 
followed by f u l l  parking o r b i t  loads.  The f l ight po r t ion  of t h e  t e s t  
as we l l  as the  simulated prelaunch spacecraf t  systems t e s t s  w a s  based 
upon b e s t  es t imates  of maximum expected f u e l  c e l l  loads without us ing  
t h e  spacecraft  batteries.  Sec t ion  lEil9 las ted over 800 hours on load. 
Both sec t ions  showed a gradual  decay i n  performance a t  parking o r b i t  
loads and f a i l e d  s h o r t l y  a f t e r  a repea t  of rendezvous load l e v e l s  was 
attempted . 

The encouraging r e s u l t s  of s ec t ions  1516 and 1519 were amplif ied 
by t e s t  r e s u l t s  of i nd iv idua l  s tacks .  These s t ack  t e s t s  covered var-  
ious load and coolant  condi t ions a t  normal and ove r s t r e s s  l e v e l s .  How- 
ever ,  the  l i f e  t e s t  r e s u l t s  were clouded by o the r  problem areas .  

The water produced by t h e  f u e l  c e l l s  continues t o  be considered 
unacceptable as  an exclusive source of dr inking  water  f o r  long-term 
use. Acid i ty  odor, co lor ,  t a s t e ,  organic,and t o t a l  s o l i d s  were out 
of l i m i t  of the  spec i f i ca t ions .  E f f o r t s  t o  b r ing  a l l  of t hese  char- 
a c t e r i s t i c s  wi th in  acceptable  l i m i t s  by passing t h e  water  through ion- 
exchange r e s i n s  were p a r t i a l l y  successfu l .  To preclude the  clogging 
of f l i t e r s  by fungi  growing i n  t he  water during s torage  of t he  sec t ions  
the  water valve f i l t e r s  w i l l  be removed i n  f u t u r e  production sec t ions .  
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To prevent clogging of o ther  water l i n e  components, it i s  expected 
t h a t  l a r g e r  a rea  f i l t e r s  w i l l  be used as  p a r t  of the  ion-exchange 
a s  s embly . 

During t h e  hydrogen purge operat ion,  evaporation of water  w a s  
leaving a depos i t  of organic chemicals on t h e  valve s e a t s ,  which even- 
t u a l l y  r e s u l t e d  i n  s t i c k i n g  valves.  Redesign of the  valves i s  expected 
t o  overcome t h i s  problem. However, procurement of t he  redesigned valves  
has delayed sec t ion  production. 

Addit ional  production delays have been caused by operator  e r r o r  i n  
t e s t i n g ,  aerospace ground equipment (AGE) design, and leaking  plumbing 
wi th in  the  sec t ion  container .  P-3 sec t ions  have been produced f o r  
t e s t i n g  i n  power systems, temperature-vacuum, dynamic q u a l i f i c a t i o n ,  
and a d d i t i o n a l  development t e s t s  of repeated rendezvous load p r o f i l e  
and s torage  degradation. 

Determination of t he  a b i l i t y  of t he  f u e l  c e l l s  t o  withstand long- 
term s torage  i s  being done a t  the  sec t ion  and s t ack  l eve l s .  Sect ion 
t e s t s  w i l l  be performed on a r e a l  time bas i s  including simulated Space- 
c r a f t  5 load p r o f i l e s .  A t  t he  s tack  l e v e l ,  l i f e  t e s t s  w i l l  be p e r i -  
od ica l ly  performed on cold s to red  s tacks  as  w e l l  as con t ro l  s t acks  f o r  
comparison of cold s torage  e f fec t iveness .  Revised s t a r t u p  and shut -  
down procedures a r e  expected t o  reduce prelaunch degradat ion of t he  
f u e l  c e l l s .  

LANDING AND REKOVERY SYSTEMS 

Gemini Water S u i t a b i l i t y  Program 

Af ter  t h e  hardware was reviewed, S t a t i c  A r t i c l e  No. 5 w a s  reas-  
sembled September 9, 1964. 
tank checkout, and drying of t he  vehic le  i n  the  pressure  chamber were 
completed September 16, 1964. F i n a l  system checkouts aboard the  NASA 
motor vehic le  "Retr iever"  were completed. 
t e s t  w a s  p red ic ted  f o r  t he  week of September 28, 1964. 

The weighing and balancing, f r e s h  water 

A favorable  sea  f o r  conducting 

The manned a t - sea  t e s t s  were conducted September 30 and October 1, 
1964 i n  the  gulf of Mexico. 
5 f e e t  i n  he ight  and James A. Love11 and Alan L. Bean were the  a s t r o -  
naiits i n  t h e  sea t e s t  vehicle .  The spacecraf t  post- landing systems 
performed s a t i s f a c t o r i l y .  However, t he re  was d i f f i c u l t y  i n  maintaining 
adequate crew comfort f o r  t h e  as t ronauts  while wearing the  Gemini pres -  
sure s u i t s  during t h e  first 3 hours. Removal of t he  s u i t s  improved the  

Waves during the  t e s t s  ranged from 3 t o  



comfort l e v e l  of t he  t e s t  sub jec t s ,  bu t ,  t he  hea t  and humidity l e v e l s  
i n  the  cabin were high. The t e s t  was stopped a f t e r  17 hours because 
of the  approach of hurr icane Hilda. 

The pos t - t e s t  inspec t ion  o-f t he  vehic le  w a s  he ld  a t  E l l ing ton  
A i r  Force Base on October 2,  1964, and debr i e f ing  of t he  t e s t  r e s u l t s  
on October 5 ,  1964. 

An a t - sea  t e s t  t o  determine i f  3pening the  ha tch  would a l l e v i a t e  
t he  hea t  and humidity problem was conducted November 13, 1964. 
opening of the  hatch t o  an  intermediate  pos i t i on  lowered t h e  temperature 
i n  t h e  cabin and improved the  comfort l e v e l  of t h e  t e s t  subjec ts .  

The 

An a t - sea  t e s t  t o  demonstrate t he  water  egress  procedure w a s  con- 
ducted November 16, 1964. 
t h e  l e f t  hatch i n  t h e  prescr ibed manner. It i s  s i g n i f i c a n t  t o  note  
t h a t  as t h e  as t ronaut  egressed, he w a s  ab le  t o  c lose  aiid l a t c h  t h e  
hatch.  This would allow recovery of the  r een t ry  vehic le  i n  the  event 
t he  crew had t o  evacuate because of propel lan t  fumes and the  vehic le  
was not t ak ing  on water. 

The as t ronauts  were ab le  t o  egress  through 

Spacecraf t  2 P o s t f l i g h t  Evaluation 

A meeting was he ld  a t  MSC on October 27, 1964 between represent -  
a t i v e s  from Cape Kennedy and MSC. 
Gemini P o s t f l i g h t  Evaluation - Spacecraf t  2" and t h e  MSC eva lua t ion  r e -  
quirements were reviewed. 
t he  Gemini Program Office on November 10; 1964. 

Cape Kennedy SEDR F498-2 "Project  

The rev ised  SEDR F498-2 w a s  submitted t o  

Parachute Recovery System 

S t a t i c  A r t i c l e  No. 7 and No. 4A. a r e  a t  t he  E l  Centro, Cal i forn ia  
t e s t  s i te.  Preparat ions f o r  t e s t i n g  t h e  recovery system us ing  t h e  high 
a l t i t u d e  drogue is  complete f o r  S t a t i c  A r t i c l e  No. 7, except f o r  t h e  
drogue parachute r i s e r  cable  g u i l l o t i n e  ca r t r idges .  The f i rs t  drop f o r  
t he  s e r i e s  of t e s t s  w i l l  be completed wi th in  a few days a f t e r  rece iv ing  
the  r i s e r  cable g u i l l o t i n e  ca r t r idges .  Preparat ions f o r  t e s t i n g  S t a t i c  
A r t i c l e  No. 4A are proceeding. S t a t i c  A r t i c l e  No. 4A w i l l  be used f o r  
drop No. 2. 

The high a l t i t u d e  drogue development program completed seven tests. 
These t e s t s  make a t o t a l  of 15 tes ts  conducted. 
reduced t o  43 percent  of 8.3 Do. 

The r e e f i n g  r a t i o  was 
This w a s  done t o  reduce the  opening 
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shock loads t o  acceptable  l i m i t s  when t h e  spacec ra f t  i s  exposed t o  t h e  
maximum dynamic pressure  expected during an abor t .  These tests have 
shown t h a t  a 43 percent  r ee f ing  r a t i o  w i l l  l i m i t  t h e  reefed opening 
shock loads and the  d i s r e e f  opening shock load t o  acceptable  l i m i t s .  
This i s  considered t h e  f i n a l  drogue configurat ion and i s  now qua l i f i ed  
f o r  complete system t e s t i n g .  

EJECTION SEAT SYSTEM 

The d e l i v e r y  r a t e  of pyrotechnics  governs the  speed of t h e  e j e c t i o n  
s e a t  q u a l i f i c a t i o n  program. Two e j e c t i o n  tes t s ,  tower drops of t h e  
harness ,  and s i x  parachute drops of a dummy from a h e l i c o p t e r  were com- 
p le ted .  One of the  e j e c t i o n  t e s t s  w a s  from a rocket  s l ed .  The second 
e j e c t i o n  t e s t  w a s  from an F-106 a i rp l ane  while t h e  a i rp l ane  was on t h e  
ground. 

Sled Test 

Sled e j e c t i o n  t e s t  No. 8 w a s  completed a t  China Lake, Cal i forn ia ,  
The t e s t  w a s  made t o  simulate abor t  during maximum November 5 ,  1964. 

dynamic pressure  (9) condi t ions.  Two dummies, 15 and 75 p e r c e n t i l e ,  
were e j ec t ed  a t  a q of 940 psf .  The f e e t  of t h e  75 p e r c e n t i l e  dummy 
( l e f t  s ea t )  came out of t he  s t i r r u p s  and caused t h e  seat  t o  p i t c h  over 
and yaw t o  t h e  l e f t .  The l e f t  s i d e  panel  became overloaded and s t r u c -  
t u r a l l y  f a i l e d .  
r e l e a s e  ac tua to r  broke o f f  and seat/dummy sepa ra t ion  never occurred. 
The s e a t  with t h e  15 p e r c e n t i l e  dummy ( r i g h t  s ea t )  performed as de- 
signed and t h e  seat  and dummy were recovered. 

The panel,  which is t h e  mounting loca t ion  of t h e  harness  

The s t r u c t u r a l  design def ic iency  uncovered dur ing  t h e  t e s t  has  
been corrected.  A new f o o t  s t i r r u p  design w a s  completed and sepa ra t ion  
t e s t s  were conducted a t  Weber A i r c r a f t  Corporation. The two changes 
w i l l  be incorporated p r i o r  t o  s l e d  t e s t  No. 9, which w i l l  be made a t  
15' yaw and a dynamic pressure  of 820 psf .  

Parachute Def la t ion  Pockets 

A dec is ion  was made t o  s tudy the  e f f e c t  of i n s t a l l i n g  d e f l a t i o n  
pockets on the  personnel  recovery parachute.  The pockets c o n s i s t  of 
nylon panels sewn across  t h e  r a d i a l  seams on a l t e r n a t e  gores around 
the  e x t e r i o r  sur face  of t he  canopy s k i r t .  The opening i n  t h e  pocket 
faces  the  parachute apex s o  they  t r a p  water and w i l l  au tomat ica l ly  
co l lapse  the  canopy on water  impact. 
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A tes t  program cons is t ing  of s i x  dumy drops was conducted a t  t he  
Naval Parachute F a c i l i t y  a t  E l  Centro, Cal i forn ia ,  from November 9 t o  
November 17, 1964. The t e s t s  were conducted under condi t ions which 
simulated dynamic pressures  encountered during an off-the-pad abort .  
The t e s t s  dupl icated previous t e s t s  conducted without pockets i n  order 
t o  compare parachute opening times. 

Parachute opening times obtained from these  t e s t s  show an increase 
of 1 t o  3 seconds when compared with opening times without pockets. 
Present l i m i t a t i o n s  of ho r i zon ta l  d i s tance  from the  launch vehicle  and 
he ight  above ground l e v e l  a t  parachute full open during an off-the-pad 
abor t  show t h a t  t h e  increase i n  parachute opening t i m e  is  not acceptable.  
The d e f l a t i o n  pockets w i l l  not be used. 

High Al t i tude  Ejec t ion  Tests 

The s t a t i c  ground l e v e l  e j e c t i o n  t e s t  was completed a t  t h e  Naval 
Parachute Test F a c i l i t y  a t  El Centro, Cal i forn ia ,  October 15, 1964. 
The purpose of t he  t e s t  was t o  prove escape system and a i r c r a f t  com- 
p a t i b i l i t y  i n  prepara t ion  f o r  t he  airborne t e s t s .  
were successf'ul. 

A l l  tes t  objec t ives  

The two airborne t e s t s  a r e  scheduled f o r  t he  weeks of January 4 
and January 11, 1965. 
during the  weeks of January 4 and January 11, 1965. 

Pyrotechnics should be ava i l ab le  f o r  t he  t e s t s  

ENVIRONMENTAL COIVTROL SYSm 

Qual i f ica t ion  t e s t i n g  i s  near ly  complete and r e l i a b i l i t y  t e s t i n g  
Minor f a i l u r e s  have delayed completion of has s t a r t e d  a t  AiResearch. 

t he  q u a l i f i c a t i o n  t e s t s .  
Spacecraf t  3 i s  considered t o  be complete. 

Q u a l i f i c a t i o n  t e s t i n g  required t o  support  

Manned a l t i t u d e  chamber t e s t s  on Spacecraf t  3 ,  SEDR H 383-3, were 
conducted on November 16, 17, and 18, 1964. 
f a c t o r i l y  and provided adequate cooling f o r  t h e  crew during t h e  t e s t s .  

The ECS operated s a t i s -  

Cog Sensor 

Consideration i s  being given t o  changing the  rad ioac t ive  source 
ma te r i a l  from Trit ium t o  Americium 241. Development t e s t i n g  has shown 
Americium w i l l  reduce the  pressure s e n s i t i v i t y  of t he  sensor  t o  wi th in  
t h e  e mm Hg s p e c i f i c a t i o n  requirement. 
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GEMINI SPACE SUIT 

The primary space suits for both GT-3 flight crews were checked 
out satisfactorily during the manned altitude chamber tests of Space- 
craft 3 November 15, 17, 18, and 19, 1964. 
occurred in these tests. 
(PIA)procedures will be finalized on the basis of the tests conducted 
in St. Louis. Flight crew suiting procedures were validated, and re- 
presentative time schedules were established. 

No significant suit problems 
Interim pre-installation acceptance tests, 

Procedures for flight crew suiting and spacecraft ingress were 
practiced during the Wet Mock Simulated Launch of Spacecraft 2 at 
Cape Kennedy on November 24, 1964. 
training suits and full biomedical instrumentation. The crew was as- 
sisted by the space suit bioinstrumentation and aeromedical personnel 
who are to participate in the GT-3 launch operation. As a result of 
this practice operation, it was established that all physical examina- 
tions, bioinstrumentation sensoring, and suit donning would be done in 
the Pilots' Ready Room at Complex 16. 

The primary GT-3 flight crew donned 

One set of the space suit AGE of two sets fabricated by the NASA 
Manned Spacecraft Center Technical Services Division was installed in 
St. Louis, and the other set was installed in the Pilots' Ready Room 
at Cape Kennedy. This AGE is now operational. 

An incentive contract for the remaining flight suits was awarded 
to the David Clark Company. This contract covers the procurement of 
G3C or &C space suits for Spacecraft 5 through 12. 

EXTRAVEHICW OPEWTION 

Progress was made in the detailed design of the extravehicular 
life support system (ELSS). 
visions for the chest pack have been defined. The umbilical design 
and performance requirements have been established. 
through the umbilical have been optimized for thermal considerations 
at 7.8 lb/hr normal and 13.5 lb/hr emergency. An Interface Specifi- 
cation Control Document (ISCD-j) is being prepared to describe and 
formalize the EISS/Spacecraft interface. The first qualification systems 
are scheduled for completion and delivery during January 1965. 

The mounting attachments and stowage pro- 

Oxygen flow rates 

McDonnell Aircraft Corporation was completing the zero gravity 
mock-up at the end of the reporting period in preparation for fu l l -  
scale weightless tests which are to be conducted during January 1965. 



2 1  

8 

. 

The compa t ib i l i t y  t e s t  u n i t  (CTU)  i s  being converted t o  a f l i g h t  con- 
f i g u r a t i o n  crew s t a t i o n  mock-up us ing  r e a l i s t i c  spacec ra f t  s e a t s ,  
ha tches ,  hatch s i l l s ,  and ac tua to r s .  The t e s t s ,  t o  be conducted i n  t h e  
KC-135 a i r c r a f t  a t  Wright-Patterson A i r  Force Base, w i l l  include evalu- 
a t i o n  and v a l i d a t i o n  of extravehicula:? eg res s ,  i ng res s ,  hatch c los ing  
techniques,  and ches t  pack and umbi l ica l  handl ing procedures. 

The design of t h e  ex t r aveh icu la r  space s u i t  has been defined. 
Micromet,:oroid and thermal p ro tec t ion  w i l l  be in t eg ra t ed  i n  t h e  outer  
cover l s y e r  of t h e  s u i t .  Prototypes of t h i s  ou te r  cover l a y e r  have 
been evaluated with s a t i s f a c t o r y  r e s u l t s .  A redundant pressure  s e a l i n g  
c losure  made up of one s e a l i n g  zipper and one s t r u c t u r a l  zipper has 
been approved f o r  prototype and q u a l i f i c a t i o n  s u i t s .  The helmet over- 
v i s o r  design has been defined and prototypes a r e  p r e s e n t l y  being manu- 
factured.  The prototype ex t r aveh icu la r  space s u i t  i s  scheduled f o r  
d e l i v e r y  during mid-January 1965 f o r  use i n  t h e  zero-gravi ty  f l i g h t  
t e s t s .  

CREW STATION INTEGRATION 

A f l igh t -c rew inspec t ion  of t h e  crew s t a t i o n  stowage provisions 
f o r  Spacecraft  4 w a s  he ld  a t  McDonne1.1 A i r c r a f t  Corporation on Sep- 
tember 2 and 3, 1964. The bas i c  stowage concepts f o r  long-duration 
missions were e s t ab l i shed  and approved by t h e  GT-3 and GT-4 f l i g h t  crews. 
Most of t h e  photographic equipment w i l l  be stowed i n  molded f i b e r  g l a s s  
conta iners  which a r e  designed t o  f i t  i n  t h e  l a r g e  cen te r  stowage box. 
These f i b e r  g l a s s  conta iners  have t h e  advantage of being r e a d i l y  adapt- 
able  t o  ob jec t s  of any shape. I n  add i t ion ,  stowage f l e x i b i l i t y  i s  ob- 
tained without  changing the  conf igura t ion  of t he  box or mounting s t r u c -  
t u r e .  The a c t u a l  stowage conf igura t ion  f o r  Spacecraf t  4 i s  being 
modified s l i g h t l y  t o  include the s tad imeter  of experiment D-9, which 
w a s  r e c e n t l y  approved f o r  t h i s  spacecraf t .  The same stowage concept 
w i l l  be used. Loose items not stowed i n  t h e  cen te r  stowage box w i l l  
be packed i n  i nd iv idua l  canvas bags and packed i n  t h e  s i d e  o r  a f t  food 
boxes. 

An eva lua t ion  of t h e  crew s t a t i o n  stowage provis ions  f o r  Space- 
c r a f t  5 is  scheduled f o r  mid-January 1965. 
countered because of t h e  lack  of d e f i n i t i o n  of photographic and 
experiment equipment conf igura t ion .  Outline drawings on a l l  items f o r  
stowage i n  Spacecraft  5 and 6 a r e  being prepared. 

Some de lays  have been en- 

The f l i g h t  crew countdown f o r  t h e  wet mock simulated launch f o r  
GT-2 was prepared and published as  Cape Kennedy SEDR 640-2. This SEDR 
w i l l  be used as t h e  bas i s  f o r  t h e  f l i g h t  crew countdowns during t h e  
GT-3 wet mock simulated launch, simulated f l i gh t  and launch countdown. 
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The F l i g h t  Crew Support Divis ion,  Crew Systems Divis ion,  and Cape 
Kennedy Medical Operations Office a r e  supporting the  prepara t ion  of 
t h e  f l i g h t  crew countdown. 

FOOD, WATER, AND WASTE SYSTEM 

Severa l  discrepancies  i n  the  food and waste system components 
were discovered during the  zero g rav i ty  and GT-3 a l t i t u d e  chamber t e s t s .  
The primary problems were leakage of t he  food bags, crumbling of t h e  
snack-type food, and excessive u r ine  t r a n s f e r  times; these  and o ther  
minor discrepancies  a r e  being corrected.  A review of t he  f i x e s  with 
the  f l i g h t  crew rep resen ta t ives  ind ica t e s  t he  co r rec t ive  ac t ion  i s  
s a t i s f a c t o r y .  
f l i g h t  crew eva lua t ion  and f o r  use i n  t r a i n i n g .  

F l i g h t  food w i l l  be de l ivered  i n  e a r l y  January f o r  

GUIDANCE AND CONTROL SYSTEMS 

The Spacecraf t  2 Guidance and Control System (G&C) w a s  subjected 
t o  a complete s e r i e s  of launch pad t e s t s ;  Phase I and I1 SST t e s t i n g  
was conducted on Spacecraf t  3 G&C System; and Phase I SST t e s t i n g  w a s  
conducted on Spacecraf t  4 G&C System. A review of t h i s  t e s t i n g  ind i -  
ca t e s  t h a t  cabin t e s t i n g  (Phase I)  of t h e  G&C systems can be de le ted .  
A l l  t e s t i n g  t h a t  a f f e c t s  systems operat ions o r  determines accuracies  
i s  repeated during Phase I1 t e s t i n g .  This repea t  of t e s t s  i s  due t o  
t h e  elapsed time between cabin and mated t e s t i n g ,  work per iods required 
t o  complete spacec ra f t  assembly, and the  addi t ion  of t he  Adapter Module 
and RCS sec t ion  wires  and components t h a t  must be exercised as  a com- 
p l e t e  system with t h e  cabin components. ?“ne e l imina t ion  of Phase I 
t e s t i n g  reduces t h e  t e s t i n g  time on f l i g h t  hardware without reducing 
confidence i n  t he  systems. I n  t h e  f u t u r e ,  one s e r i e s  of d e t a i l e d  sys-  
t e m  t e s t  followed by a combined systems simulated f l i g h t  t e s t  w i l l  be 
conducted on t h e  G&C systems a f t e r  t h e  mated spacec ra f t  assembly and 
work periods have been completed. 
r eva l ida t ion  t e s t s  required.  The major i ty  of equipment malfunctions 
t h a t  have occurred i n  the  G&C hardware have r e s u l t e d  from: 

This should reduce the  number of 

1. Operator e r r o r  

2. AGE f a i l u r e  

3. Spacecraf t  i n s t a l l a t i o n  design 

4. Spacecraf t  common ground design,  inadequate s h i e l d s ,  and s h i e l d  
ground con t ro l  

. 



5.  Component handling procedures a t  Cape Kennedy and MAC. 

Steps have been and a r e  being taken t o  reduce the  problems i n  these  
a reas ,  however, many problems s t i l l  e x i s t  and a continued e f f o r t  t o  
improve the  s i t u a t i o n  i s  required.  

Engineering simulations a r e  continuing t o  v e r i f y  the  G&C systems 
behavior with automatic and man-in-the-loop operat ions with emphasis on 
the  reent ry ,  o r b i t  maneuvering, and : insertion cor rec t ion  modes of 
operation. To determine the  s a f e s t  methods of operation,simulations 
have been conducted with a range of f a i l u r e  modes of t h r u s t e r  valves ,  
con t ro l  s y s t e m  e l e c t r o n i c s ,  cornputei- erroneous outputs ,  platform d r i f t s ,  
and a t t i t u d e  ind ica to r  f a i l u r e s ,  e t  cetera .  Wind-tunnel t e s t i n g  a t  
MAC has ind ica ted  e f f e c t s  of Reynold:; number on moment fo rces ,  which 
would adversely a f f e c t  the  cont ro l  systems dynamic performance and t h e  
spacecraf t  t r i m  l i f t  c h a r a c t e r i s t i c s ,  would a f f e c t  t he  performance of 
the  r een t ry  modes upon G&C commands. 
ca t e s  t h a t  t h e  s a f e s t  r een t ry  technique is  t o  use t h e  r a t e  command with 
each r i n g  of RCS operat ion se l ec t ed  ,and t h a t  t h e  present  systems design 
provides adequate c a p a b i l i t y  under p r a c t i c a l  circumstances t o  conduct 
i n s e r t i o n s ,  ad jus t ing ,  and o r b i t  t h r u s t i n g  maneuvers. During t h e  next 
repor t ing  per iod,  emphasis w i l l  be concentrated on rendezvous mode 
s tudies .  Late i n  t h i s  qua r t e r ,  the  Mission Simulators became opera t iona l  
although many checks remain t o  confirm t h e  v a l i d i t y  of t he  spacecraf t  
simulation; however, crew t r a i n i n g  on G&C systems i n  mission s imulators  
i s  i n  progress.  

A review of these  condi t ions ind i -  

Closed loop operation of t he  Mission Simulator,  Mission Control 
Center (MCC) launch guidance monitor'ing, and Burrough/GE r a d i o  guidance 
was not attempted during t h i s  quar te r .  However, t he  required equipment 
has been brought t o  a s t a t u s  t h a t  debugging runs and opera t iona l  s t a t u s  
should be achieved i n  the  next quar te r .  

Ehphasis has been placed on preparing f o r  p o s t f l i g h t  ana lys i s  of 
the  G&C systems. An organizat ion f o r  system ana lys i s  w a s  es tab l i shed  
and the  required support  ma te r i a l  arid computer programs a r e  being 
developed. 

INERTIAL GUIDANCE SYSTEM (IGS) 

. 
During t e s t i n g  of Spacecraf t  3 a t  MAC t h e  computer output modules 

( l adde r )  supplying s t e e r i n g  s igna l s  t o  t h e  Gemini Launch Vehicle (GLV) 
were burned out. Fa i lure  ana lys i s  revealed t h a t  a high vol tage l o w  
impedance (g rea t e r  than one ampere of c u r r e n t )  source had been appl ied 
across  t h e  computer outputs when t h e  computer was turned o f f ,  causing 
the  f a i l u r e  of the modules. The GLV s imulator  i s  t h e  most probable 
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source of t hese  vol tages  s ince  it i s  connected t o  t h e  ladder  output 
and t e s t i n g  on it w a s  being conducted during t h e  t i m e  t h e  f a i lu re  oc- 
curred. This i s  the  second t i m e  t h a t  a f l i g h t  computer has been damaged 
during spacecraf t  t e s t i n g  a t  MAC. I s o l a t i o n  r e s i s t o r s  and p ro tec t ive  
devices  are requi red  i n  t h e  Computer-AGE i n t e r f a c e  l i n e s  f o r  t h e  space- 
c r a f t  productions t e s t i n g  a t  MAC and a t  Cape Kennedy. 
were i n s t a l l e d  f o r  e l e c t r o n i c  systems t e s t  u n i t  and compat ib i l i ty  t e s t  
u n i t  t e s t i n g  a t  MAC and no f a i l u r e s  occurred. 

I s o l a t i o n  r e s i s t o r s  

A number of computer malfunctions occurred dur ing  t e s t i n g  of t h e  
Spacecraf t  2 IGS a t  MAC and a t  Cape Kennedy and during the  Spacecraf t  3 
Phase I SST. During a s p e c i a l  EEI t e s t  conducted a t  Cape Kennedy us ing  
a spacec ra f t  s imula tor ,  IGS s imulator ,  and t h e  GLV, l a r g e  t r a n s i e n t s  
appeared on t h e  computer ladder  output l i n e s  of t h e  l t i Y  s imulator .  
The t e s t  se tup  w a s  reviewed and determined t o  be d i f f e r e n t  than t h e  
f l i g h t  conf igura t ion ,  t he re fo re ,  s p e c i a l  t e s t s  were conducted on t h e  
Spacecraft-GLV i n  t h e  mated configurat ion t o  determine the  s i z e  and 
source of any t r a n s i e n t s  on the  computer ladder  output  i n t e r f a c e  l i n e s .  
These tes ts  ind ica ted  t h a t  t h e  t r a n s i e n t s  occurr ing dur ing  t h e  Spacecraf t -  
GLV mated configurat ion were smaller than one v o l t  peak-to-peak and 
it w a s  determined from IBM and MAC t e s t i n g  t h a t  t h e  computer can t o l e r a t e  
g r e a t e r  than  8 v o l t s  without problems. This r e s u l t  ind ica ted  t h a t  no 
GLV-Spacecraft computer l i n e  f i l t e r s  were required.  However, dur ing  
these  tes ts  t h e  computer s i g n a l  return-to-chassis-ground s i g n a l s  were 
monitored and determined t o  be much l a r g e r  than t h e  MAC estimates; 
values of one t o  s i x  v o l t s  were observed and recorded on scopes. The 
computer i s  designed t o  be h igh ly  i n s e n s i t i v e  t o  i n t e r f a c e  vol tage 
t r a n s i e n t s .  Hawever, e l e c t r i c a l  noise  between the  s i g n a l  r e tu rn - to  - 
chassis-ground can cause the  memory read ampl i f ie rs  t o  malfunction. 
The grounding arrangement i n  t h e  spacecraf t  contains  long common ground 
leads  i n  many systems which allows s i g n i f i c a n t  noise  pickup between com- 
pu te r  chass i s  ground and s i g n a l  re turn .  A s  a r e s u l t  of t hese  i n v e s t i -  
ga t ions ,  a grounding s t r i p  has been i n s t a l l e d  i n  Spacecraf t  3 t o  connect 
t h e  computer s i g n a l  r e t u r n  t o  t h e  spacecraf t  s t r u c t u r e  a t  t he  computer. 
Spacecraf t  3 f i n a l  simulated f l i g h t  t e s t  a t  M4C w a s  conducted s a t i s f a c -  
t o r i l y  with t h i s  configurat ion.  

Using both Spacecraf t  2 and 3 f l i g h t  configurat ion power supp l i e s ,  
t he  IGS i n t eg ra t ion  t e s t i n g  w a s  completed on the  spare  f l i g h t  system. 
The Spacecraf t  4 IGS i n t e g r a t i o n  tes ts  were, a l s o ,  completed during t h i s  
period. 
e r r o r s  were found i n  t h e  IMU s t a t u s  power supply,  system e l e c t r o n i c s ,  
and t h e  IGS a u x i l i a r y  computer power u n i t .  

During the  tes ts  of t he  spare  and Spacecraf t  4 systems, des ign  . 
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Computer systems f o r  Spacecraf t  4, 5, 6,  and a second spare  have 
completed prede l ivery  acceptance during t h i s  per iod.  The q u a l i f i c a t i o n  
program i s  complete on t h e  computer and the  manual da t a  i n s e r t i o n  u n i t .  
The Incremental  Veloci ty  Ind ica to r  (In) i s  expected t o  complete tests 
by February 27, 1965. The computer opera t iona l  program check has been 
completed. 
c r a f t  3 and 4 and t h e  Launch Pad Requirements Document'were de l ivered .  

Math Flaw 3 - Mode One and Math Flow 3 - Mode two f o r  Space- 

I n e r t i a l  Measurement Unit  

The f n e r t i a l  measurement u n i t  (IMU) platform f o r  Spacecraf t  2 w a s  
removed dur ing  Cape Kennedy t e s t i n g  d.ue t o  i n t e r m i t t e n t  s l i p - r i n g  oper- 
a t ions .  While t e s t i n g  a t  the  vendor t o  confirm t h e  f a u l t  and determine 
which segment of t h e  r ings  were f a u l t y ,  t h e  f a i l u r e  disappeared. The 
suspected s l i p  r ings  were removed and. t h e  f a i lu re  ana lys i s  w a s  conducted. 
The r ings  were t e s t e d  f o r  contamination, concen t r i c i ty ,  al inement,  and 
bnish pressure  and no s i g n i f i c a n t  def'ects were found. An improved s l i p  
r i n g  wiping procedure w a s  developed which provides monitoring of t he  
operat ion of a l l  s l i p - r i n g  segments during the  wiping as we l l  as in -  
c r eas ing  the  frequency and number of r o t a t i o n s  dur ing  a wiping operat ion.  
Arrangements a r e  being made t o  use these  procedures during t h e  t e s t i n g  
operat ions.  

The Q u a l i f i c a t i o n  T e s t  Unit  No. 2 has  completed acce le ra t ion  
t e s t i n g ;  t h e  u n i t  w a s  acce le ra ted  t o  l5g. During t h e  e a r l y  p a r t  of 
t he  t e s t i n g ,  acce le ra t ion  e r r o r s  occurred which were t r aced  t o  an in -  
c o r r e c t l y  se l ec t ed  ga in  r e s i s t o r  used i n  t h e  accelerometer preampl i f ie r .  
When r e s i s t o r s  a r e  selected using the  correct  procedure, the u n i t  per- 
forms wi th in  t h e  required accuracies .  Spacecraf t  3 and subsequent 
spacec ra f t  platforms w i l l  be r e t r o f i . t t e d  with t h e  c o r r e c t  r e s i s t o r s .  

During t h i s  per iod ,  t h e  v ib ra t ion  t e s t i n g  w a s  s t a r t e d  twice and 
w a s  i n t e r rup ted  each t i m e  due t o  f a i l u r e s  of t he  s t i f f e n e r s  used t o  
reduce resonant v i b r a t i o n  ampl i f i ca t ion  and rocking which causes ex- 
cess ive  gyro d r i f t .  The bonding procedure f o r  i n s t a l l i n g  s t i f f e n e r s  
has been improved and a l l  platforms w i l l  be checked us ing  a lg s i n e  
sweep t o  confirm t h e  resonant  frequency of t he  gimbals wi th  proper 
bonding of s t i f f e n e r s .  During t h i s  per iod ,  t h ree  IMU systems have 
been de l ivered .  
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Control System 

During t e s t i n g  a t  MAC, two major con t ro l  systems problem areas  were 
i so l a t ed .  They a r e  concerned with the  a t t i t u d e  d i s p l a y  group and t h e  
a t t i t u d e  and maneuver hand con t ro l l e r s .  A t t i t ude  Display Group (ADG) 
u n i t s  were removed from Spacecraf t  2 and 3 a f t e r  p r e i n s t a l l a t i o n  tes t s  
were conducted and spacecraf t  t e s t i n g  was i n  progress.  In t eg ra t ion  
t e s t i n g  of t he  ADG may be d e s i r a b l e  t o  assure  compatible system com- 
ponents and reduce r e j e c t i o n s  i n  spacecraf t  t e s t i n g .  Improved c a l i -  
b ra t ion  f i x t u r e s  and procedures are being developed f o r  use with t h e  
hand con t ro l l e r s .  Diodes were i n s t a l l e d  i n  the  a t t i t u d e  hand c o n t r o l l e r  
leads  t o  prevent sneak c i r c u i t  operat ion of j e t s .  

A t t i t ude  Control and Maneuvering Elec t ronics . -  Five a t t i t u d e  con- 
t r o l  and maneuvering e l e c t r o n i c s  (ACME) systems were de l ive red  between 
September 1 and November 30, 1964. 
has ind ica ted  it i s  a h igh ly  re l iab le  system. 

Spacecraf t  t e s t i n g  of t he  ACME 

Horizon Sensor.-  The Qua l i f i ca t ion  Test Unit  No. 1 completed t e m -  
pe ra tu re ,  humidity, and s a l t  spray t e s t s .  Five systems were de l ive red  
during t h i s  per iod.  To increase  t h e  emis s iv i ty  c h a r a c t e r i s t i c s ,  MAC 
has d i r e c t e d  the  p a i n t  on t h e  horizon sensor  be changed t o  white.  The 
p a i n t  suppl ied by MAC during t e s t i n g  f laked  and exhib i ted  u n s a t i s f a c t o r y  
bonding c h a r a c t e r i s t i c s .  A l l  u n i t s  must be s t r ipped  and repa in ted  wi th  
t h e  new improved p a i n t  and w i l l  de l ay  the  a v a i l a b i l i t y  of' f l i g h t  u n i t s .  

During SST, t h e  horizon sensor  exhib i ted  many unexplained unlock 
operat ions.  A review of the  spacecraf t  grounding, s h i e l d  con t ro l  des ign ,  
and procedures revealed t h a t  engineer ing changes had not  been incorpo- 
r a t e d  i n  Spacecraf t  2 and 3. These modif icat ions have now been in -  
s t a l l e d  and w i l l  be t e s t e d  during the  next quar te r .  The handl ing pro- 
cedures of u n i t s  re turned  t o  t h e  vendor have been de fec t ive  which 
ind ica t e s  t h e  need f o r  b e t t e r  q u a l i t y  con t ro l  and inspec t ion  a t  MAC and 
Cape Kennedy. Procedures are being developed t o  improve t h i s  s i t u a t i o n  
f o r  handl ing of u n i t s .  

Radar Systems 

The White Sands r ada r  f ly-over  program to confirm dynamic t r ack ing  
e r r o r s  has been completed. A transponder w a s  i n s t a l l e d  i n  an a i r c r a f t  
which was flown on f ixed  headings over a v e r t i c a l l y  bore-sighted radar .  
The radar  and transponder performed r e l i a b l y  dur ing  the  t e s t .  The da ta  
from the  t e s t  a r e  c u r r e n t l y  being evaluated t o  determine system accuracy. 

Rendezvous Radar.- The radar  f o r  Spacecraf t  5 w a s  de l ivered  D e -  
cember l>, 1964. The Q u a l i f i c a t i o n  Unit completed temperature,  EEI,  
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and temperature-al t i tude t e s t s .  Qual-ification Unit No. 2 radar  com- 
p l e t ed  humidity t e s t i n g  during which the  RF absorpt ion ma te r i a l  on the  
harp absorbed water. Test ing has s h w n  t h a t  t he  bore s igh t  s l ippage 
produced i s  el iminated when the  harp ma te r i a l  i s  d r i ed  i n  an a l t i t u d e  
chamber. A t  Cape Kennedy the  humidity values a r e  not considered a 
problem. 

Transponder.- The Q u a l i f i c a t i o n  Unit has completed humidity, s a l t  
fog, and explosion t e s t i n g .  The t a r g e t  docking adapter  u n i t  transponder 
was de l ivered  i n  September 1964. 

Rendezvous Evaluation Pod.- The f i rs t  Rendezvous Evaluation Pod 
(REP) i s  scheduled f o r  de l ive ry  duri:ng January 1965, and an environ- 
mental t e s t  q u a l i f i c a t i o n  program hais been e s t ab l i shed  t o  be conducted 
on t h e  second REP u n i t .  

RADAR TRANSPONDERS 

Radar transponders t h a t  a r e  using C- and S-bands continues t o  be 
unsa t i s fac tory .  A program i s  under 'way t o  procure improved transponders 
and de l ive ry  of t h e  radar  transponders w i l l  be l a t e r  than expected. 
Delivery of t h e  improved transponders i s  expected about February 1, 1965, 
and if t h e  schedule permits ,  t he  transponders w i l l  be i n s t a l l e d  i n  
Spacecraf t  3. 

D I G I T A L  COMMAND SYSTEM 

Cracked t e f l o n  in su la t ion  on ore wire  of a twis ted  shielded pa i r  
used i n  seve ra l  places  i n  the  d.igita.1 command system has been d i s -  
covered. Ef fec t ive  with Spacecraf t  3 a l l  d i g i t a l  command systems w i l l  
be reworked t o  replace t h i s  wire. A t  t h e  same t i m e  a design change i s  
being considered t o  co r rec t  a f a u l t  i n  t h e  decoder. This change w i l l  
r equi re  wir ing changes a t  terminal  boards and the  e f f e c t  on q u a l i f i -  
ca t ion  s t a t u s  w i l l  have t o  be determined. The change w i l l  improve the  
worst case of t he  p robab i l i t y  of accept ing an improper command. The 
package f o r  Spacecraf t  3 i s  expected December 28, 1964. 
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UHF RFCOVERY BEACON 

The design change f o r  t he  recovery beacon vol tage regula tor  i s  
complete. Del ivery of t h e  regula tor  f o r  Spacecraf t  3 i s  expected De- 
cember ll, 1964,and d e l i v e r i e s  w i l l  be made a s  needed a f t e r  December ll, 
1964. 

ACQUISITION A I D  BEACON 

Q u a l i f i c a t i o n  t e s t i n g  w a s  s a t i s f a c t o r i l y  completed. Del iver ies  
of equipment a r e  normal. 

AIdTEPSNA SYSTEMS 

The l a t e s t  configurat ion of UHF descent antenna and r een t ry  s tub  
w i l l  be e f f e c t i v e  f o r  Spacecraf t  3. The HI? antenna on Spacecraf t  3 w i l l  
not be extended during o r b i t .  Ef fec t ive  f o r  Spacecraf t  4, an a d d i t i o n a l  
HF antenna w i l l  be i n s t a l l e d  i n  the  adapter.  These changes were neces- 
s a ry  because of thermal problems during r een t ry  i f  the  HF antenna f a i l e d  
t o  r e t r a c t .  Del iver ies  of equipment a r e  s a t i s f a c t o r y .  

TIMF: FG3FERFNCE SYSTEM 

Equipment d e l i v e r i e s  a r e  on schedule f o r  the  e l e c t r o n i c  and event 
t imers.  Systems t e s t s  a r e  very s a t i s f a c t o r y .  The G . m . t .  clock qua l i -  
f i c a t i o n  t e s t  u n i t s  f a i l e d .  New u n i t s  with design changes a r e  being 
t e s t ed ;  the  new u n i t  design change t e s t s  should be completed by De- 
cember 24, 1964, and the  l a t e s t  design w i l l  be flown on Spacecraf t  3. 

VOICE COMMUNICATIONS 

The t ransmi t te r - rece iver  f a i l e d  the  simulated mission t e s t ,  which 
cons is t s  of temperature cyc l ing  a t  a l t i t u d e  f o r  an extended period 
followed by cold water immersion. The cases leaked a f t e r  immersion. 
The manufacturer designed a new case which i s  being t e s t ed .  The new 
design,  i f  successfu l  w i l l  be e f f e c t i v e  with Spacecraf t  3. Delivery 
of the  a s t r o n a u t ' s  l ightweight  headset w a s  delayed but d e l i v e r y  i s  
expected during December 1964. 
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1NSTRUI"TATI:ON SYSTEM 

During t h e  s a l t  water immersion q u a l i f i c a t i o n  t e s t  a t  Elec t ro-  
Mechanical Research (EMR) water leaked i n t o  t h e  Pulse  Code Modulation 
(PCM) programer through t h e  breather re l ie f  valve.  
r ec t ed ,  and t h e  PCM programer success fu l ly  passed t h e  s a l t  water i m -  
mersion tes t .  

The leaks  were cor- 

A l l  components of t h e  instrumentat ion system have s u c c e s s f i l l y  
passed t h e i r  q u a l i f i c a t i o n  tes ts  except Instrumentat ion Package No. 2, 
which f a i l e d  the  sa l t  water immersion t e s t .  This t e s t  i s  scheduled t o  
be re run  on December 20, 1964. 
a l l  o the r  por t ions  of t he  q u a l i f i c a t i o n  t e s t s .  

Instrumentat ion Package No. 2, has  passed 

The te lemet ry  t r a n s m i t t e r s  comp:leted t h e  r e l i a b i l i t y  ove r s t r e s s  
t es t s .  The PCM recorder  i s  being t e s t e d .  
t e s t e d ,  PIA t e s t e d ,  and i n s t a l l e d  i n  Spacecraf t  4. 
a loca ted  as a Cape Kennedy spar(?,  i s  being PIA t e s t e d  by MAC a t  
S t .  Louis. The l a s t  PCM te lemet ry  ground checkout s t a t i o n  a r r i v e d  a t  
t he  Manned Spacecraf t  Operations Building, M I L A ,  November 7, 1964. 

PCM System 11 w a s  acceptance 
PCM System 12, 

A meeting w a s  he ld  a t  MSC November 5, 1964, t o  d iscuss  t h e  r e s u l t s  
of t e s t s  conducted by MAC, EMR, RCA, and NASA-Goddard concerning t h e  
PCM tape  playback loss of ground synchronization. The l o s s  of synchroni- 
za t ion  i s  due t o  the  combined e f f e c t s  of cumulative b i t - t o - b i t  b i t  j i t t e r  
and t h e  low t r a n s i t i o n  d e n s i t y  inherent  i n  t h e  dump format. 
dump PCM format b i leve l  and b i l e v e l  pu lse  word loca t ions  w i l l  tend t o  
give long s t r i n g s ,  e i g h t  b i t s  or more, of zeros  s ince  t h e  predominant 
of f  p o s i t i o n  of t hese  d i s c r e t e s  are zeros.  MAC w i l l  r e p o r t  t o  t h e  NASA 
during December 1964 on a c t i o n  i t e m s  r equ i r ing  MAC, EMR, and RCA ac t ion .  

The Gemini 

The instrumentat ion system equipment d e l i v e r y  s ta tus  f o r  Space- 
c r a f t  3 through 5 i s  shown i n  t a b l e  I. 

GENERAL ELFCTR1:CAL HARWARF: 

Continued e f f o r t s  t o  q u a l i f y  an umbi l ica l  f o r  t h e  r e e n t r y  por t ion  
of t h e  spacecraf t  have f a i l e d .  
molding refrasil .  
added upstream of t h e  umbi l ica l  t o  remove remaining h o t  p ins  i n  t h e  
umb i 1 i c a1  . 

The present  e f f o r t  involves  i n j e c t i o n  
Spacecraf t  2 and 3 w i l l  have a pyrotechnic  switch 

The odors given o f f  i n  the  pressur ized  a r e a  by t h e  e tch ing  so lu t ion  
res idue  l e f t  on t h e  t e f l o n  wire  from the  connector p o t t i n g  process ,  w i l l  



TABU I. - INSTRUMENTATION SYSTEM EQLTIPMENT DELIVERY STATUS 

Dates given a r e  expected de l ive ry  da t e s  

Item 

Biomed DC-DC Converter 

DC-DC Converter 

S igna l  Conditioners 

Accelerometers 

Pressure Transducers 

Temperature Sensors 

Transmit ters  

Tape Recorde,r 

PCM Mult iplexer  Encoder 

1 

3 

Received 

Received 

Re c e ived 

Re c e i ved 

Received 

Re c e ived 

Re ce ived 

Re ce ived 

Re ce ived 

Spacecraf t  

3 A  

Not required 

Re ce ived 

Received 

R e  c e ived 

Received 

Received 

Received 

Received 

Re ce ived 

4 

Received 

Re ce ived 

Re ce ived 

R e  c e i ved 

Re c e ived 

Re c e ive  d 

Received 

Received 

Received 

i” December 1964 

Received 

December 1964 

Received 

December 1964 

January 1965 

Re ce ived 

December 1964 

December 1964 
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be f ixed.  
f o r  Spacecraft  5 and subsequent spacecraf t .  

The f i x  w i l l  e l imina te  t h e  problem and w i l l  be e f f e c t i v e  

Cabin and s u i t  c i r c u i t  oxygen samples taken dur ing  the  Spacecraf t  3 

Therefore, t h i s  
unmanned a l t i t u d e  chamber t e s t  showed t h e  h ighes t  concent ra t ions  of 
napthalene t o  be 0.34 p.p.m., which i s  considered s a f e .  
i s  not a problem i n  Spacecraft  3. 

I n  Spacecraf t  4, an odor absorber  w i l l  be  added t o  t h e  s u i t  loop 
t o  minimize any poss ib l e  problem. 

The time on t h e  pad i n  a mated conf igura t ion  i s  exceeding t h e  
a c t i v a t i o n  s tand  per iod of t h e  adapter  mounted b a t t e r i e s .  
a t e s t  i s  being conducted t o  determine t h e  l i m i t a t i o n s  of t h e  b a t t e r i e s  
a f t e r  a 30 day a c t i v a t i o n  period.. 

Therefore, 

S i x  c r i t i c a l  r e l a y  panels on Spacecraf t  3 passed the  v i b r a t i o n  
t e s t s .  The o the r  panels a r e  s i m i l a r  t o  q u a l i f i e d  Spacecraf t  2 panels;  
t h e r e f o r e ,  a l l  r e l a y  panels on Spacecraft  3 a r e  considered t o  be f l i g h t  
worthy. 

LAUNCH w11cms 

GEMINI LAUNCH VEHICL8S 

The contamination i n v e s t i g a t i o n  of t h e  Stage I ox id ize r  tanks f o r  
vehic les  2 ,  3, 4, 5 ,  and 6 was completed. 
dome support t r u s s e s  were removed so  t h a t  chips and bu r r s  could be r e -  
moved. Contaminants found might poss ib ly  have been loosened when t h e  
oxid izer  tanks were subjec ted  t o  v i b r a t i o n  but it is doubt fu l  i f  any 
e f f e c t  on the  launch would have resu.lted. 

All connections i n  t h e  upper 

Problems of t h e  MDTCPS a re  considered t o  be solved. Test  procedures 
have been rev ised  t o  prevent  si.multa.neous power a p p l i c a t i o n  of t h e  V-99 
t e s t  s e t  and vehic le  power t o  t h e  s v i t c h  contacts .  



To r e s i s t  corrosion of t h e  switch diaphragm a cleaning procedure 
was changed; d r y  n i t rogen  i s  blown over t h e  switch f o r  d r y  cleaning. 

In t e rmi t t en t  operat ion of t h e  command rece ive r s  r e s u l t e d  from an 
improper dev ia t ion  of t he  command t r ansmi t t e r .  A mis in t e rp re t a t ion  of 
program requirements caused a dev ia t ion  i n  range s i g n a l  of lo5 KC. When 
t h i s  frequency was reduced t o  69 KC, operat ion of t h e  command rece ive r s  
w a s  normal. 

An acceptable  method of remotely ad jus t ing  t h e  n i t rogen  charging 
gas i n  t h e  oxid izer  s tandpipe has been proposed by Martin/Baltimore. 
By e l imina t ing  t h e  manual operat ion,  t he  necess i ty  f o r  opening the  
oxid izer  prevalves  can be delayed t o  l i f t - o f f  minus 5 minutes. This 
t i m e  improvement, from 155 minutes, e l imina tes  the  rep lac ing  of pre-  
valves i f  a hold occurs before  l i f t - o f f  minus 5 minutes and shor tens  
t h e  time required t o  recycle .  Previously,  t h e  prevalves  were opened 
a t  l i f t - o f f  minus 155 minutes. The remote adjustment f o r  t h e  n i t rogen  
charging gas i n  the oxid izer  s tandpipe w i l l  be e f f e c t i v e  f o r  GLV-4 and 
subsequent launch vehic les .  

GLV-2 S t a tus  

Progress has  been delayed by th ree  inc iden t s  which occurred a t  
Cape Kennedy during l a t e  August and e a r l y  September 1964. 
was subjec ted  t o  a t  l eas t  a 36-volt  p o t e n t i a l  during e l e c t r i c a l  storm 
on August 17, 1964. Then, t h e  F lor ida  coas t  was s t ruck  by hur r icanes  
Cleo and Dora. The vehic le  w a s  e rec ted  a f t e r  t h e  t h r e a t  of hur r icane  
E the l  had passed. 

The veh ic l e  

Approximately 25 e l e c t r i c a l  components were replaced and t h e  com- 
bined systems tests were completed on October 6, 1964. 
review was he ld  a t  Space Systems Divis ion i n  Los Angeles, Cal i fornia ,  
November 2,  1964. 

The GLV-2 des ign  

Mechanical mating of t h e  spacec ra f t  t o  t he  launch vehic le  was com- 
p l e t ed  November 5 ,  1964; e l e c t r i c a l  mating w a s  completed November 9, 1964. 

GLV-3 S t a tus  

All modif icat ions scheduled f o r  i n s t a l l a t i o n  a t  Baltimore were 
completed. Rerun of t he  combined systems t e s t s  were completed and t h e  
vehic le  was removed from t h e  V e r t i c a l  Test  F a c i l i t y  on October 12, 1964. 

. 

F i n a l  r o l l o u t  inspec t ion  was conducted a t  Baltimore October 2'8, 
1964, and t h e  Space Systems Divis ion was t o  have accepted t h e  veh ic l e  
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November 10, 1964. However, acceptance w a s  rescheduled f o r  November 20, 
1964. 
because GLV-3 w i l l  be he ld  i n  s torage  a t  Martin/Baltimore u n t i l  t h e  
vehic le  i s  needed. 

The de lay  i s  not  expected t o  a f f e c t  t h e  d e l i v e r y  t o  Cape Kennedy 

The veh ic l e  
t he  Vehicle T e s t  
veh ic l e  November 
were made. 

GLV-4 S t a tus  

was completed i.n h o r i z o n t a l  assembly and e rec t ed  i n  
F a c i l i t y  October 27, 1964. Power w a s  turned on t h e  
4,  1964 and Subsystems Funct ional  Ver i f i ca t ion  Tests  

GLV-5 S t a tus  

The GLV-5 i s  i n  h o r i z o n t a l  assembly a t  Martin/Baltimore. 

GLV-6 S t a tus  

The GLV-6 i s  being held i n  s torage  a t  Martin/Baltimore and i s  
scheduled f o r  work i n  h o r i z o n t a l  assembly December 6,  1964. 

PROPULSION SYSTEM 

Engine S ta tus  

7%0 sets  of engines f o r  the Gemini Launch Vehicles w e r e  de l ivered .  
The engine s e r i a l  numbers and d e l i v e r y  da t e s  are: 

GLV-1006 October 2 ,  1964 

GLV-2006 September 25, 1964 

GLV-1007 October 30, 1964 

GLV-2008 October 14,  1964 

There were no major engine problems. 

Aerojet  General Corporation w a s  d i r e c t e d  t o  suspend work on 
engine 1008 and engines fol lowing 1008 f o r  approximately 8 months. T!ne 
suspension w i l l  al low t h e  engine deLivery schedule t o  coincide with t h e  
Gemini S t a b i l i t y  Improvement Frograrn (GEMSIP) and Augmented Engine I m -  
provement Program (AEIP) programs. 
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Augmented Engine Improvement Program (AEIP) 

Work concerning the  configurat ion dec is ion  of December 1 is  
proceeding on schedule. Because of unsa t i s f ac to ry  t e s t  r e s u l t s ,  Aero je t  
General Corporation has recommended the  changes and t a s k s  of t h e  Stage I 
gearbox, dynamic seals ,  and tu rb ine  r o t o r  be suspended and a l l  f u r t h e r  
Stage I P A  t e s t i n g  be suspended. This recommendation and the  previous 
e l imina t ion  of t he  f i rs t  s t age  redundant shutdown have lead  t o  the  ad- 
d i t i o n a l  Aerojet  General Corporation recommendation of e l imina t ing  
Stage I engine demonstration t e s t i n g .  

The Space Systems Divis ion has combined the  Stage I1 engine t e s t i n g  
required under t h e  AEIP and GEMSIP programs. As a r e s u l t ,  t he  s t a r t  of 
t h e  AEIP Stage I1 engine demonstration has been rescheduled t o  March 1, 
1965, from January 1, 1965 t o  accommodate the  GEMSIP schedule. Test ing 
i s  scheduled f o r  completion May 31, 1965. 

Gemini S t a b i l i t y  Improvement Program (GEMSIP) 

The A i r  Force Span Systems Divis ion (AFSSD) has r ed i r ec t ed  t h e  
GENSIP program t o  p a r a l l e l  development and comparative t e s t i n g  of t i p  
in jec t i r ,g  and regenera t ive ly  cooled b a f f l e  systems. I n  add i t ion ,  ap- 
proximately 90 percent  of t h e  feed system improvement and a l l  of t h e  
development research t a s k s  have been suspended. 

Fabr ica t ion  and s t a b i l i t y  and performance t e s t i n g  of t he  two- 
b a f f l e  system w i l l  continue u n t i l  January 31, 1965. On January 31, 1965 
one of t he  two conf igura t ions  w i l l  be committed f o r  Gemini use. The 
engine t e s t s  w i l l  be combined with t h e  AEIP program; t e s t s  w i l l  s k a r t  
March 1, 1965. 

GUIDANCE AND CONTROL SYSTEM 

F l i g h t  Control 

Diodes suscep t ib l e  t o  "gold f lak ing"  and used i n  t h e  c r i t i c a l  
c i r c u i t s  i n  t h e  th ree  a x i s  reference system (TARS) and a u t o p i l o t  have 
been replaced with improved diodes.  
and subsequent launch vehic les .  
performed on the  TARS and a u t o p i l o t  and on GLV-2. 

This change i s  e f f e c t i v e  f o r  GLV-3 
Spec ia l  i n t e g r i t y  checks w i l l  be 

The f i r s t  phase of a n  improvement program f o r  t he  r a t e  gyro motor 
bear ing system w i l l  be incorporated i n t o  f u t u r e  production gyros. To 
extend and improve r a t e  gyro performance, t h i s  program w i l l  provide 
motor bear ing preload con t ro l  and torque measurements during the  
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assembly of t h e  wro. Specia l  i r i t egr f ty  checks a r e  being conducted f o r  
GLV-2 on t h e  Stage I primary and secondary r a t e  gyros and on the  r a t e  
gyros with in  t h e  au top i lo t .  These t e s t s  w i l l  d e t e c t  unacceptable changes 
i n  gyro bearing c h a r a c t e r i s t i c s .  

Acceptance and production monitoring t e s t s  have been success fu l ly  
completed on the  r a t e  switch package ?dhich incorporates  t h e  new lowered 
r a t e  switch s e t t i n g s .  

Radio Guidance System 

The r ad io  guidance system equations f o r  GLV-2 have been completed. 
A l l  of t h e  i n t e r f a c e s  between t h e  Burroughs A-1  computer and the  block- 
house have been i n s t a l l e d  and a r e  operat ing s a t i s f a c t o r i l y .  Much of t he  
work by General E l e c t r i c  and Burroughs has  been f o r  t he  support  of t he  
ETR launch countdown prepara t ions .  

Launch vehic le  cont rac tors  have been examining GT-1 da t a  and f l i g h t  
records i n  an attempt t o  expla in  t h e  disagreement between the  f l i g h t  
path angle  values computed from General E l e c t r i c  MOD I11 t r a j e c t o r y  da t a  
and t h e  values computed by NASA from o r b i t  da ta .  A r e p o r t  w i l l  be pre-  
pared a f t e r  t he  inves t iga t ion  has been completed. 

MALFUNCTION DETECTION SYSTEM AND ABORT STUDIES 

Malfunction Detect ion Sys tern 

The Stage I engine malfunction de tec t ion  t h r u s t  chamber pressure  
switch (MDTCPS) c i r c u i t s  have been modified t o  provide a separa te  i n -  
d i c a t i o n  f o r  each subassembly t o  the  as t ronauts .  This modif icat ion 
d e l e t e s  the  s tag ing  ind ica t ion  c i r c u i t  t o  provide space on the  a s t r o -  
n a u t ' s  panel  f o r  second Stage I engine subassembly l i g h t .  

Compartment 5 f i r e  p ro tec t ion  s t u d i e s  have been completed by Martin 
and Aerojet .  The review of these  s t u d i e s  by MSC r e s u l t e d  i n  the  de- 
c i s ion  t o  i n s u l a t e  t he  Compartment 5 malfunction de tec t ion  system and 
con t ro l  harnesses.  In su la t ion  p resen t ly  used t o  p r o t e c t  aga ins t  base 
r e c i r c u l a t i o n  of ho t  gases w i l l  be re ta ined .  

Stage I1 pickup f o r  t he  engine malfunction d e t e c t i o n  t h r u s t  chamber 
pressure  switch has been re loca ted  from t h e  h o t  gas environment of t h e  
engine. It w i l l  be loca ted  on the  l i q u i d  s i d e  of t h e  i n j e c t o r  and r e -  
designated as the  malfunction detect. ion f u e l  i n j e c t o r  pressure  switch 
(MDFJPS). Relocation of t h e  switch was necessary t o  avoid a poss ib l e  
source of pressure pulses  t h a t  may r e s u l t  from engine i n s t a b i l i t y .  

T 



Abort Studies  

S tudies  of t he  Mode 1/11 abor t  procedures a r e  proceeding a s  planned 
f o r  use on GT-3. Martin i s  updat ing t h e  vehic le  breakup s t u d i e s  and 
determining the  r e s u l t i n g  t r a j e c t o r i e s .  McDonnell s t u d i e s  of t h e  de- 
layed Mode I1 abor t  procedure,  a f t e r  switchover f a i l u r e  a t  10 000 f ee t ,  
i nd ica t e s  t h e  technique is  acceptable  with spacec ra f t  3 equipment. 

Slow d r i f t  malfunction monitoring has been delegated t o  Martin 
during t h e  launch of GT-2. Recommendations t o  t h e  t es t  conductor f o r  
switchover and abor t  w i l l  be der ived from the  plotboards.  L i m i t s  of 
slow d r i f t  and plans f o r  prelaunch s imulat ions have been coordinated 
with a l l  assoc ia ted  organizat ions.  

QUALIFICATION STATUS 

Launch Vehicle Component Q u a l i f i c a t i o n  S ta tus  

Previously,  a l l  launch vehic le  a i rborne  components completed 
q u a l i f i c a t i o n  procedures except f o r  two assemblies. 
were approved by Martin and the  A i r  Force Space Systems Divis ion f o r  
t h e  Thiokol d e s t r u c t  i n i t i a t o r ,  Martin p a r t  no. ~s6011000s3-015, and 
Epsco design instrumentat ion system mul t ip lexer ,  Martin p a r t  
no. ~S640900257-039. 
sequent vehic les .  

The t e s t  r e p o r t s  

?"ne assemblies w i l l  be used on GLV-2 and sub- 

A new problem f o r  t he  g l a s s  fuse  used t o  p r o t e c t  t he  ll5 V ac  power 
output of t h e  s t a t i c  i n v e r t e r  i n  t h e  instrumentat ion system w a s  observed 
and s tudied .  ?"ne fuse  g l a s s  cracked i n  s torage  due t o  thermal expansion 
between the  s e a l  material  and g lass .  The f a i l u r e  d i d  not  a f f e c t  t h e  
func t ion  of t he  fuse.  However, Martin is  changing t o  a metal  microfuse 
and pos t  manufactured by L i t t l e f u s e ,  Incorporated.  L i t t l e f u s e  a l s o  
manufactures the  g l a s s  fuses .  Vibrat ion,  temperature,  and humidity 
t e s t s  of t h e  fuses a r e  being conducted; q u a l i f i c a t i o n  should be completed 
by t h e  end of November 1964. 

The equipment requi red  f o r  t h e  redundant shutdown system being in-  
s t a l l e d  on Stage I1 GLV-3 and subsequent vehic les  i s  being q u a l i f i e d .  
The equipment includes a box i n  which t h e  redundant r e l a y s  and shutdown 
and te lemet ry  switches a r e  pot ted.  This box is  t o  be q u a l i f i e d  with 
v ib ra t ion  t e s t s  only. Aerojet  General Corporation i s  conducting q u a l i -  
f i c a t i o n  t e s t s  on t h e  squib-operated shutof f  valve. 
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WIND-INDUCED OSCILIATION PROGFULM 

Analyses of wind-tunnel t e s t s  on a 7.5 percent  s c a l e  launch complex 
model f o r  determining maximum s t r u c t u r a l  loads on the  Gemini Launch Ve- 
h i c l e  have been completed. To ta l  loails include the  e f f e c t s  of wind- 
induced o s c i l l a t i o n s  on t h e  fully-loaded vehic le  and launch t r a n s i e n t s .  

Results of t he  ana lys i s  i nd ica t e  t h e  t o t a l  loads f o r ' t h e  requi red  
47.5 mph design ground wind o r  Martin Spec i f i ca t ion  MB-1043 are wi th in  
the  s t r u c t u r a l  c a p a b i l i t y  of t h e  launch vehicle .  U l t i m a t e  loads f o r  
t h e  worst  condi t ion a r e  lower than the  t e s t e d  s t r e n g t h ,  which ind ica t e s  
t h e  veh ic l e  can be s a f e l y  launched i n  a wind v e l o c i t y  of 62.5 mph. 

Dynamic analyses  of t h e  complete vehic le  e r e c t o r ,  us ing  wind-tunnel 
d a t a ,  a r e  complete. Calculated de f l ec t ions  i n d i c a t e  a wind v e l o c i t y  of 
70 mph w i l l  cause a d e f l e c t i o n  of t he  lO9-ft platform equal  t o  the  7-in.  
platform-vehicle c learance.  

ATIAS AGENA 

The f i rs t  Gemini SLV-3 No. 5301, w a s  completed and w i l l  be shipped 
During t o  Cape Kennedy p r i o r  t o  t h e  required. da t e  of December 3, 1964. 

vehic le  s e l l - o f f ,  only minor discrepz.ncies were reported.  To d a t e ,  
t h r e e  SLV-3 vehic les  have been success fu l ly  launched. 

Del ivery da t e s  f o r  t h e  f i r s t  two Gemini Agena Target Vehicles (GATV) 
are: 
Vehicle assembly and modif icat ions of t h e  f i rs t  Agena Target Vehicle and 
the  vehic le  Configuration and Record of Transfer  (CART) has been com- 
p le ted .  Target Docking Adapter (TDA) s imulator  consoles w e r e  received 
from MAC on schedule and were insta1:Led a t  Complex C - 1 0  f o r  use during 
systems tes t .  

March 15, 1965 f o r  GATV 5001, and May 15, 1965 f o r  GATV 5002. 

Vehicles systems t e s t s  of vehic le  No. 5001 were completed a t  Com- 
p lex  C-10 ;  t h e r e  were no major problems. These vehic le  systems tes ts  
were conducted from September 25 t o  November 25, 196ic. A f t e r  t h e  tes ts  
were completed, t h e  vehic le  w a s  prepared f o r  shipment t o  the  Santa  Cruz 
Test Base (SCTB) where ho t - f i r e  t es t s  w i l l  be conducted. 

Qua l i f i ca t ion  t e s t i n g  of a l l  Gemini Agena hardware i s  near ly  com- 
p l e t e  and the  t e s t  d a t a  are being evaluated.  Only minor reruns of t e s t s  
on the  guidance J-box and t h e  PCM te lemet ry  system remain t o  be done. 
It i s  expected a l l  q u a l i f i c a t i o n  t e s t s  w i l l  be done before  ho t - f i r e  
tes ts  are s t a r t e d .  



Present  program plans are t h a t  Space Systems Divis ion be given 
d i r e c t i o n s  t o  suspend FY 65 work f o r  Agena vehic le  5008 except work 
requi red  f o r  long l ead  t i m e  i t e m s .  Long l ead  t i m e  items are i d e n t i f i e d  
as i t e m s  which a r e  t i m e  c r i t i c a l  and a production de lay  would increase  
t h e  cos t  of t h e  i t e m .  This d i r e c t i o n  includes t h e  booster  adapter  and 
t h e  Douglas shroud. Space Systems Division has s e n t  t h i s  d i r e c t i o n  t o  
IMSC. Also, Space Systems Divis ion and General Dynamics/Aeronautics 
were advised t o  fol low t h i s  same po l i cy  f o r  t he  A t l a s  Launch Vehicle 
No. 7. 

Agena D vehic le  no. 82, which w i l l  be Gemini Agena Target Vehicle 
No. 5002, i s  i n  t h e  s tandard Agena mate area a t  Lockheed Missile and 
Space Corporation.(INSC). The 8247 engine and t h e  forward and a f t  
equipment rack s t r u c t u r e s  have been a t tached  t o  t h e  Agena. 
systems t e s t  and d e l i v e r y  t o  t h e  Gemini Agena work area w i l l  occur 
dur ing  the  next qua r t e r .  

Agena D 

Communications and Control Subsystem 

A l l  of t he  Communication and Control ( C  and C )  equipment f o r  
vehic le  5 O O l w a s  completed p r i o r  t o  t h e  s t a r t  of systems tes ts .  One 
complete set  of C and C equipment (Fly-by No. 1) w a s  shipped t o  Goddard 
Space F l i g h t  Center. 

The e a r l y  system tes t s  are ,  pr imar i ly ,  checked f o r  compat ib i l i ty  
between components and subsystems. Severa l  minor problems occurred i n  
the  C and C subsystems. Programer problems were an absence of a message 
acceptance pulse  t h a t  was t r aced  t o  a shor ted  t ransformer and a synchro- 
n i za t ion  problem i n  t h e  te lemet ry  system t h a t  w a s  t r i g g e r e d  by a vol tage  
spike caused by capaci tance coupling between two w i r e s  i n  t h e  programer. 
The sync malfunction w a s  cor rec ted  by tw i s t ing  t h e  two wires together .  
Cont ro l le r  problems were Command 82 engine sequencing c i r c u i t  not  oper- 
a t i n g  proper ly  and the  problem w a s  t r aced  t o  a l o g i c  c i r c u i t  i n  t h e  
c o n t r o l l e r  which was cor rec ted  by unsolder ing the  l o g i c  c i r c u i t .  The 
emergency r e s e t  t i m e r  pu lse  t o  t h e  c o n t r o l l e r  w a s  not  func t ion ing  prop- 
e r l y  because of r e l a y  bounce, which was cor rec ted  by t h e  add i t ion  of 
an in t eg ra t ion  c i r c u i t .  The S-band beacon on-off monitoring c i r c u i t  
required f o r  t h i s  program w a s  not connected. A s  a r e s u l t ,  t h i s  minor 
modif icat ion is  being made t o  convert  t h e  S-band beacon. 

All of the  C and C equipment has passed q u a l i f i c a t i o n  t e s t i n g .  To 
v e r i f y  ea r l i e r  t e s t  r e s u l t s ,  a rerun of t h e  pulse  code modulation (PCM) 
t e lemet ry  q u a l i f i c a t i o n  tes ts  a t  high and law temperature i s  being made. 
Component e lectromagnet ic  i n t e r f e rence  (EMI) tests were completed f o r  
PCM telemetry,  command rece ive r ,  c o n t r o l l e r ,  and tape recorder.  
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Memory plane problems have been i n  t h e  programer. 
were caused by interchanging g o d  memory planes wi th  memory planes which 
were out of spec i f i ca t ion .  Amps, Inc . ,  supplied t h e  memory planes and 
were used a s  consul tan ts  t o  check t h e  i n t e r f a c e  between the  memory 
planes and o the r  programer c i r c u i t s .  
changes t o  memory plane t e s t i n g  a t  t he  f a c t o r y  were recommended. To 
provide a good programer, LMSC has contracted with Stanford Research 
I n s t i t u t e  (SRI) f o r  a design s tudy  of t h e  complete memory s e c t i o n  of 
t h e  programer. 

The problems 

?'he check w a s  completed and minor 

Propulsion 

Disassembly and inspec t ion  of primary propuls ion system (PPS) 
components fol lowing t h e  propulsion t e s t  veh ic l e  assembly (PTVA) t e s t s  
a t  SCTB revealed no damage. 
modules, t he  e x t e r i o r  of some gas valves were damaged by being exposed 
t o  I n h i b i t e d  Red Fuming N i t r i c  Acid (IHFNA) fumes and a n i t r i c  ac id  
atmosphere a t  SCTB dur ing  t h e  PTVA t e s t s .  
normal t o  a launch o r  o r b i t  of t h e  Ageina. The damage i s  being evaluated 
t o  determine i f  more p ro tec t ion  or more r e s i s t a n t  ma te r i a l s  a r e  needed. 

On t h e  secondary propuls ion system (SPS) 

This environment i s  not 

The v e r i f i c a t i o n  t e s t i n g  of FPS components a t  Bell Aerospace Corpo- 
r a t i o n  (BAC) t o  demonstrate design change adequacy has progressed without  
major problems. The f u e l  and ox id ize r  gas genera tor  valves and t h e  f u e l  
dua l  check valve have completed func t iona l ,  v i b r a t i o n a l ,  and shock 
t e s t i n g .  The s t a r t  tanks have completed s h e l l  cor ros ion  t e s t i n g  and 
a r e  now being dynamically t e s t e d .  Wet s torage  t e s t i n g  of t h e  s ta r t  sy- 
stem was delayed u n t i l  components f o r  t h e  s ta r t  tank a r e  ava i l ab le .  

A t e s t  program w a s  conducted a t  E i C  t o  determine t h e  cause of SPS 
Unit I1 burnthroughs, which occurred during development t e s t i n g .  A l -  
though t h e  t e s t  r e s u l t s  d i d  not provide conclusive d a t a ,  t h e  t e s t s  d i d  
give reasonable assurance t h e  f a i l u r e s  were caused by a d i s r u p t i o n  of 
t h e  combustion p a t t e r n  i n  t h e  Unit 11. The d i s rup ted  combustion p a t t e r n  
was caused by p a r t i a l  vapor iza t ion  and two phase flows of t h e  oxid izer .  
This was evident  only when t h e  p rope l l an t s  were both above 100" F. 
Errosion occurs only a f t e r  t h e  burning time approaches 50 seconds. Cer- 
t a i n  chambers a r e  more suscep t ib l e  t o  cor ros ion  than  o the r s  because of 
w a l l  th ickness  and composition and t o  t h e  minute d i f f e rences  i n  t h e  
i n j e c t o r  pa t t e rn .  
p rope l l an t  temperature range dur ing  o r b i t  w i l l  be between 0 t o  85 
The temperature range includes a 50' F t o l e rance  f o r  e r r o r s  during 
ana lys i s ;  nominal range i s  30 t o  55' IF. 
Office th inks  no mission problem now (exis ts .  A s  an added precaut ion ,  
however, Space System Divis ion (SSD) i s  s tudying t h e  p r a c t i c a l i t y  of 
acceptance t e s t i n g  a l l  Unit I1 chambers. 
a t  high temperatures t o  check chambers fox. being suscep t ib l e  t o  corrosion. 

Analysis by IMSC of t h e  SPS i n d i c a t e s  t h e  maxiFum 
F. 

A s  a r e s u l t ,  t h e  Gemini Program 

The t e s t s  w i l l  use p rope l l an t s  
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The SPS modules successfully completed a test of 20 days of dry and 
20 days of wet storage. The modules were static fired after storage to 
demonstrate compatibility with the requirements of the launch site. Bell 
Aerospace Corporation conducted the tests. The 8250 propulsion systems 
specification will be updated to show the increased capability of the 
propulsion system. 

Santa Cruz Test Base 

All Aerospace Ground Equipment (AGE) installations at Santa Cruz 
have been completed. The PCM ground station was completed. 

Flight TDA No. 1 was received at the SCTB high-bay building. Check- 
out of the assembly and the match-mate with the Douglas flight shroud 
was started. Minor problems with handling equipment and the assemblies 
were noted during the match-mate. Minor problems were the slight changes 
for the TDA sling; the difficult access to some of the TDA bolt holes; 
improper production, nut plates where bGlt holes should have been, of 
the Agena forward auxiliary rack structural simulator; and clearances 
that were out of tolerance on the mated shroud. All of the problems 
are being corrected. 

The No. 5001 Agena vehicle was delivered to SCTB. Static test 
firing will be conducted on schedule. 

Electrical System 

All Gemini Electrical system components for Vehicle No. 5OOlwere 
completed. 

The aft power distribution box qualification and electromagnetic 
interference (EMI) tests were completed. 

The forward power distribution box completed qualification tests. 
During the qualification tests, there was a reduction of insulation 
resistance at high temperature. The decrease of resistance was cor- 
rected by using a higher temperature potting material for all relays 
and connectors. 

The forward signal conditioning junction box completed qualifi- 
cation testing. During the high temperature testing, the output resist- 
ance was found to be about 25 percent above tolerances. After an engi- 
neering study, it was determined a diode had too high a resistance and 
a resistor was shifting value during high temperature. The resistor 
and diode were replaced and the junction box performed satisfactorily. 
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During system t e s t  of Vehicle No. 5001, some noise  sp ikes  were de tec ted  
on the  te lemet ry  outputs  from the  forward s i g n a l  condi t ioning junc t ion  
box. The noise  was coming from the  vehic le  26-voit  power supply. 
s m a l l  r e s i s t a n c e  capac i tor  f i l t e r  w a s  added t o  t h e  junc t ion  box c i r c u i t s .  

A 

The a f t  s i g n a l  condi t ioning junctj-on box completed q u a l i f i c a t i o n  
t e s t s .  While Vehicle No.  5001 w a s  i n  systems t e s t ,  no ise  spikes  were 
de t ec t ed  on the  output l i n e s  from the  a f t  s i g n a l  condi t ioning junc t ion  
box. The noise  was caused by t h e  vehic le  power supply. Capacitor 
f i l t e r i n g  w a s  added t o  ampl i f ie rs  of t he  junc t ion  box. 

The q u a l i f i c a t i o n  t e s t i n g  of t he  a u x i l i a r y  forward safe-arm junc- 
t i o n  box was completed. The EM1 t e s t i n g  w a s  completed and t h e r e  were 
no s i g n i f i c a n t  problems. 

Guidance and Control System and Studies  

The modified Agena D f l i g h t  con t ro l  and junc t ion  boxes and the  new 
Gemini f l i g h t  command l o g i c  chass i s  for Vehicle No. 5 O O l w e r e  completed. 

The E M 1  t e s t i n g  of t he  f l i g h t  command l o g i c  c i r c u i t s  w a s  completed. 

During system t e s t  of Vehicle No. 5001, t h e  f l i g h t  command l o g i c  
c i r c u i t s  were responding intermit tent1;y t o  some commands. A recheck 
revealed a r e l a y  w i r e  sho r t ing  t o  t h e  chass i s .  The wire  was replaced 
and a design change was incorporated t o  en large  t h e  wi r ing  hole  i n  t h e  
chass i s  and t o  r e rou te  t h e  r e l a y  wires.  

While conducting t h e  a t t i t u d e  gas con t ro l  system checks on Vehi- 
c l e  No .  5001, the  n i t r o g e n  gas r egu la to r  valve w h e n  switched from the  
so lenoid  w a s  jumping t h e  r e s e t  clock. To c o r r e c t  t h i s ,  a diode f i l t e r  
network w a s  added t o  t h e  f l i g h t  con t ro l  junc t ion  box. 

A t  t h e  beginning of t h e  backup command check of systems t e s t ,  
t h e  output of t h e  v e l o c i t y  meter accelerometer stopped. The guidance 
system w a s  removed from t h e  vehic le .  A re tes t  showed the  negat ive 
counter c i r c u i t  w a s  not  funct ioning.  This malfunction was t r aced  t o  
t h r e e  r e s i s t o r s ,  one of which w a s  probably open. The u n i t  w a s  re turned 
t o  the  manufacturer f o r  f a i l u r e  ana lys i s  and r epa i r .  The spare  u n i t  
w a s  p laced i n  the  vehic le  and t h e  t es t  w a s  success fu l ly  completed. 

The guidance junc t ion  completed q u a l i f i c a t i o n  t e s t i n g  but  a q u a l i t y  
con t ro l  check revealed a damaged r e s i s t o r  and a capac i tor .  Damage t o  
the  r e s i s t o r  and capac i to r  w a s  done by- mechanical in te r fe rence .  The 
r e s i s t o r  and capac i tor  a r e  being repla.ced and re loca ted .  The v ib ra t ion  
t e s t  of t h e  q u a l i f i c a t i o n  tes ts  w i l l  be rerun. 
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The f e a s i b i l i t y  of con t ro l l i ng  t h e  main engine of t he  Gemini Agena 
while  f i r i n g  from t h e  spacec ra f t  hand c o n t r o l l e r  w a s  s tud ied  by Lockheed. 
Lockheed determined t h a t  t h r e e  d i f f e r e n t  methods of con t ro l l i ng  the  main 
engine were f e a s i b l e .  One method appl ied the  s t i c k  s igna l s  d i r e c t l y  t o  
the  gas valves and hydraul ic  ac tua tor .  The o thers  appl ied  t h e  s i g n a l s  
t o  t h e  flight con t ro l s  e l e c t r o n i c  package o r  t o  t h e  i n e r t i a l  re fe rence  
package i n  same manner as present  horizon sensor  s igna l s .  
method is, e s s e n t i a l l y ,  d i r e c t  control .  The second method uses  the  
Agena r a t e  damping and propor t iona l  networks. 
t o  be run t o  determine whether t h e  as t ronaut  could con t ro l  t h e  veh ic l e  
adequately i n  a l l  t h r e e  m o d e s .  For t he  program t o  have a d i r e c t  a p p l i -  
ca t ion  t o  t h e  Apollo program as o r i g i n a l l y  intended, it was determined 
more extensive modif icat ions t o  the  Agena con t ro l  system would be 
required.  Therefore,  t he  c o l l e c t i v e  conclusion from engineer ing and 
the  a s t ronau t s  w a s  spacec ra f t  con t ro l  of t he  Agena t h r u s t  vec to r  would 
not  be implemented, bu t  t h a t  t h e  con t ro l  s imulat ions would be completed 
t o  obta in  engineer ing da ta .  

The f i r s t  

Simulations would have 

The v e l o c i t y  meter hea t ing  ana lys i s  was completed by LMSC. Lockheed 
determined t h e  v e l o c i t y  meter could be l e f t  on f o r  f i v e  days du r ing  
o r b i t  without  t h e  temperature of t he  v e l o c i t y  meter being outs ide  the  
con t ro l l ed  range of temperatures.  ?"ne only change required w a s  t h e  
add i t ion  of white  p a i n t  t o  the  e l e c t r o n i c  con t ro l  package and acce le r -  
ometer. Black p a i n t  would be used on in s ide  sk in  of t h e  vehic le .  This 
package i s  a s tandard Agena D i t e m  and it was decided t o  add white  tape  
over t he  box a f t e r  t e s t s  have been completed. 

The Target Docking Adapter (TDA) s t a t i c  s t i f f n e s s  tes ts  were com- 
p l e t ed  a t  MAC dur ing  September 1964. These tes ts  were conducted t o  
e s t a b l i s h  the  bending and a x i a l  s t i f f n e s s  of t h e  TDA; j o i n t  s t i f f n e s s e s  
included the  e f f e c t s  of t h e  t o t a l  TDA s t r u c t u r e ,  which included t h e  
docking cone from t h e  Agena i n t e r f a c e  a t  Agena S t a t i o n  229.5 t o  t h e  
Gemini nose receptac le  a t  Agena S t a t i o n  210. The necessary TDA dynamic 
t e s t s  f o r  completing the  docked con t ro l  system s t a b i l i t y  s t u d i e s  w i l l  
not be completed u n t i l  January 1965 because t h e r e  are h igher  spacec ra f t  
p r i o r i t i e s  f o r  u s ing  tes t  a r t i c l e s .  F i n a l  Gemini Agena con t ro l  system 
parameters f o r  t h e  docked configurat ion w i l l  not  be ready u n t i l  Febru- 
a r y  1965. 

LAT.JNCH COMpLI3X MODIFICATIONS 

Complex 19 

Orders were given f o r  t he  i n s t a l l a t i o n  of d u a l  p rope l l an t  condi- 
t i on ing  equipment and ready s torage  vessels f o r  f u e l  and oxidizer .  
This equipment w i l l  provide: 
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1. Increased r e l i a b i l i t y  through redundancy 

2. Increased launch contingency time f o r  rendezvous through de- 
creased recycle  time 

3. Greater p o s s i b i l i t y  of obtaining 24-hour recycle  capab i l i t y .  

Surplus equipment from ETR Complex 15 o r  16 w i l l  be used and t h e  e s t i -  
mated time f o r  i n s t a l l i n g  the  equipment i s  between 6 and 8 months. 

The bas ic  requirement for uninterrupted power i s  f u l f i l l e d  by the  
Cape Kennedy c r i t i c a l  power generation and transmission system. 
system has a high degree of r e l i a b i l i t y  and w i l l  have a higher  degree 
of r e l i a b i l i t y  when t h e  new transmission l i n e s  a r e  i n s t a l l e d .  There- 
f o r e ,  t h e  s p e c i a l  uninterrupted power system motor-generator s e t s  a r e  
not  required.  
c r i t i c a l  power system. 

The 

F u l l  dependence for power w i l l  be placed on Cape Kennedy 

The Gemini spacecraf t ,  a l l  spacecraf t  aerospace ground equipment 
which a r e  t r ans i en t - sens i t i ve ,  and a l l  Cape Kennedy f a c i l i t i e s  required 
f o r  Gemini launch use Cape Kennedy c r i t i c a l  power. A determination 
has been made of which Gemini Launch Vehicle (GLV) systems and AGE now 
powered f rom commercial power t h a t  may cause a hold o r  a recycle  of t h e  
countdown i n  the  event of a switching t r a n s i e n t .  A l l  equipment capable 
of causing a hold o r  recycle  w i l l  be changed t o  Cape Kennedy c r i t i c a l  
power before the  launch of GT-3. 

A dec is ion  was made t o  s t o p  a l l  work i n  progress on the  proposed 
water valve redundancy. Past  experience ind ica t e s  these  valves have 
a high degree of r e l i a b i l i t y .  The ec - t i r e  complex water d i s t r i b u t i o n  
and valve system i s  we l l  maintained, pe r iod ica l ly  t e s t e d ,  and exercised. 
Checks and exerc ises  of t h e  water system are a p a r t  of t h e  launch 
countdown. 

I n s t a l l a t i o n  of t he  hazardous condi t ion alarm system has been com- 
The Spacecraf t  Test  Conductor's Emergency Procedures, MAC pleted.  

Report No. 9881, have been w r i t t e n  and coordinated. 

A plan has been e s t ab l i shed  t o  con t ro l  e r e c t o r  loads.  The plan 
w i l l  accomplish t h e  following: 

1. Maintain s t r u c t u r a l  i n t e g r i t y  of t h e  e r e c t o r  

2. Provide f l e x i b i l i t y  f o r  performance of t h e  spacecraf t  t e s t s  
and checkout. 
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Complex 14 

Complex 14  a c t i v a t i o n  phasing group meetings were held September 17 
Launch Complex 1 4  d e t a i l e d  in tegra ted  a c t i v a t i o n  and November 19, 1964. 

schedules were reviewed. The schedules are:  

1. Completion da te  f o r  t h e  Atlas-Agena sec t ion  of t he  Complex i s  
February 15, 1965. 

2. The complex w i l l  be turned over t o  NASA February 15, 1965. 

3. The Gemini-Atlas Agena Target Vehicle (AATV) p a r t  of the  a c t i -  
va t ion  has been extended. 
1965. 

The scheduled completion da te  i s  Apr i l  16, 
The new da te  of Apr i l  16, 1965 i s  an economy measure. 

AERODYNAMIC TESTING 

The aerodynamic wind-tunnel t e s t s  f o r  the  Gemini program i s  
complete. Resul ts  of t he  t e s t s  w i l l  be reported i n  sec t ions  of t h e  
r epor t  t h a t  i s  repor t ing  on systems a f f ec t ed  by wind-tunnel t e s t .  

NETWORK COORDINATION 

Revision 13 of Program Requirements Document, PRD 3600, was d i s t r i -  
buted. Addit ional  information has been sen t  t o  the  Operations Support, 
Plans and Program Office (OSPPO) a t  the  Eastern Test  Range t o  be i n -  
corporated i n t o  Revision 14  of the  Program Requirements Document. 

The Manned Spacecraf t  Center (MSC) conducted a s tudy  t o  determine 
the  c a p a b i l i t i e s  of the  launch a rea  t r ack ing  systems and the  requi re -  
ments f o r  Gemini metr ic  launch data .  One s e t  of d a t a ,  with accuracies  
wi th in  the  c a p a b i l i t i e s  of t he  e x i s t i n g  systems, was der ived t o  meet 
a l l  requirements. ?"ne updated requirements were sen t  t o  OSFPO with 
in s t ruc t ions  t o  r ev i se  appl icable  Department of Defense (DOD) requirements 
documents. 

Ground Network 

Not a l l  ground network s i t e s  were ab le  t o  meet t he  scheduled over- 
a l l  readiness  da te  of October 8, 1964. 
completed but  the  systems a t  s eve ra l  s i t e s  have t o  be checked out  and 
defec t ive  p a r t s  replaced. A l l  s i t e s  supporting GT-2 a r e  ready except 

Most of t h e  implementation was 
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f o r  t h e  implementation of t he  d i g i t a l  command recorders .  Goddard Space 
F l i g h t  Center (GSFC) i s  working on t h t s  problem and completion i s  ex- 
pected p r i o r  t o  the  GT-2 launch. A t  p resent ,  no problems are a n t i c i -  
pated f o r  g e t t i n g  a l l  s i t e s  ready f o r  GT-3. 
r ada r  w a s  received from the  Department of Defense. This i s  an a d d i t i o n a l  
Space Detect ion and Tracking System (SPADATS) r ada r  which w a s  not  i n -  
cluded i n  t h e  o r i g i n a l  r ad io  in t e r f e rence  study. Spec i f i ca t ions  f o r  
t h i s  r ada r  were forwarded t o  Lockheed Missiles and Space Company and 
McDonnell A i r c r a f t  Corporation f o r  s tJdy.  A dec i s ion  aJlowing t h i s  
radar to t r a c k  Cemini veh ic l e s  w i l l  no t  be made u n t i l  these  s t u d i e s  
are completed and reviewed by t h e  MSC. 

Information f o r  t he  ITS-85 

An MSC p lan  t o  s k i n  t r a c k  expended s t ages  of t h e  Gemini launch 
vehic le  and spacecraf t  adapter  w a s  presented t o  NASA Headquarters. 
It w a s  suggested t h i s  technique be used in s t ead  of us ing  t h e  Minitrack 
system, which w a s  d i r e c t e d  by Headquarters. NASA Headquarters gave 
t e n t a t i v e  approval f o r  t he  p lan  pending the  outcome of GT-3. If t h e  
s k i n  t r ack ing  technique does not prove adequate,  a f u r t h e r  ana lys i s  
w i l l  be made and o ther  techniques w i l l  be considered. 

The Department of Defense and NA.SA have been conducting d e t a i l e d  
I discuss ions  about t h e  use of t h e  >--second de lay  between arm cut-off 2 

and d e s t r u c t ,  e i t h e r  on t h e  ground 01' as a p a r t  of t h e  a i rborne  vehic le .  
It w a s  agreed NASA w i l l  use  t h e  a i rborne  t i m e  de lay  i n  t h e  delayed mode 

f o r  a l l  manned launches. Thus, 3--seconds of p ro tec t ion  i n  t h e  a i rborne  

system w i l l  be provided. 

1 
2 

The GPO has been consider ing methods of r e l i e v i n g  the  present  
GE MOD I I I / G L V  cons t r a in t s  on negat ive p i t c h  look angles .  
of t hese  cons t r a in t s  would provide r e l i e f  where the  present  30  dispers ion  
l i n e  j u s t  touches t h e  "0" p i t c h  look angle ,  and would allow optimizing 
t h e  t r a j e c t o r y  f o r  a p o t e n t i a l  payload gain.  I n  order  t o  determine i f  
negat ive p i t c h  look angles  w i l l  be acceptable ,  it i s  necessary t o  know 
t h e  c h a r a c t e r i s t i c s  of t h e  GLV antenna. Space Systems Divis ion (SSD) 
w a s  d i r e c t e d  t o  conduct t e s t s  f o r  determining t h e  antenna p a t t e r n  i n  
the  an t i c ipa t ed  a rea  of negat ive look angles .  

A r e l axa t ion  

CREW TRAINING 

Spacecraf t  Tests  

"he GT-3 f l i g h t  crew spent  s e v e r a l  hours p a r t i c i p a t i n g  i n  the  tests 
of Spacecraf t  No. 3. Frequently,  b r i e f ings  were given t o  the  f l i g h t  
crews p r i o r  t o  the  major spacec ra f t  tes ts .  Crew p a r t i c i p a t i o n  i n  t h e  
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tes ts  were extensive subsequent t o  the  beginning of t h e  combined systems 
tes ts .  
Spacecraf t  3, and s e v e r a l  t imes t h i s  amount of t i m e  reviewing and mon- 
i t o r i n g  tes ts  as an outs ide observer. 

The GT-3 f l i g h t  crew spent  approximately 25 hours pe r  crew i n  

The GT-3 crew p a r t i c i p a t e d  i n  the  f i n a l  tes ts  of t he  GT-2 space- 
c r a f t  and launch vehic le  a f t e r  t h e  spacec ra f t  was mated t o  the  launch 
vehicle .  Close monitoring by Gemini f l i g h t  crews i s  planned. 

The crew of GT-4 spent  some t i m e  i n  monitoring t h e  separa te  module 
t e s t s  of t h e i r  spacecraf t .  P a r t i c i p a t i o n  i n  the  t e s t s  w i l l  not be ex- 
t ens ive  u n t i l  t h e  combined modular systems tes ts  s t a r t .  

Gemini Mission Simulator 

Crews  f o r  GT-3 and GT-4 resumed t r a i n i n g  on the  Gemini Mission 
Simulators.  The GT-3 crew i s  us ing  t h e  GMS No. 1, which has  the  con- 
f i g u r a t i o n  of Spacecraf t  3 and i s  loca ted  a t  Cape Kennedy. 
crew is  us ing  t h e  GMS No. 2, which has t h e  same configurat ion of Space- 
c r a f t  4 and i s  loca ted  a t  Houston, Texas. 
mission s imulator  has cons is ted ,  p r imar i ly ,  of l ea rn ing  t h e  d e t a i l e d  
f l i g h t  p l an  and t h e  normal launch and r een t ry  procedures and con t ro l  
tasks .  The GT-4 a c t i v i t i e s  with t h e  mission s imula tor  a t  Houston have 
cons is ted ,  p r imar i ly ,  of t a sks  such as r e t r o f i r e ,  r een t ry ,  and fami l ia r i -  
za t ion  wi th  c h e c k l i s t s  f o r  manned f l i g h t  s i t u a t i o n s .  The GT-3 crew 
accumulated approximately 20 hours with t h e  GMS No. 1. 
accumulated approximately 10 hours with GMS No. 2. 

The GT-4 

The GT-3 t r a i n i n g  with t h e  

The GT-4 crew 

Gemini P a r t  Task Trainer  

Severa l  a s t ronau t s  including t h e  GT-3 and GT-4 f l i g h t  crews have 
spent  s eve ra l  hours with t h e  Gemini P a r t  Task Trainer  c o n t r o l l i n g  simu- 
l a t e d  r e t r o f i r e  and r e e n t r y  t a sks  us ing  t h e  f l i g h t  d i r e c t i o n  ind ica to r s  
(FDI) and t h e  out-the-window disp lay .  
nauts  p rac t i ced  rendezvous and docking us ing  a TV Agena display.  
t r a i n e r  w a s  used approximately 40 hours by crew members. 

I n  add i t ion ,  many of t h e  a s t r o -  
This  

Trans la t ion  and Docking Trainer  

The Trans la t ion  and Docking Trainer  was used by crew members f o r  
approximately 20 hours. 
t h e  var ious l i g h t i n g  schemes f o r  t h e  Agena vehic le  p r i o r  t o  commencing 
a formalized crew t r a i n i n g  program with t h i s  t ra iner .  

The major i ty  of t h i s  use  was f o r  eva lua t ing  
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Egress Trafining 

The GT-3 crew reviewed egress  procedures us ing  t h e  Gemini mock-up 
a t  McDonnell A i r c r a f t .  The f u l l - s c a l e  egress  and recovery exe rc i se  f o r  
t h e  GT-3 crew is  scheduled f o r  Februa-ry 1965. 

The GT-4 crew and p a r t  of t h e  GT-3 crew completed a one-day s e r i e s  
of b r i e f i n g s  on egress  and recovery procedures; p lus  egress  from Boi le r -  
p l a t e  No. 201 i n  t h e  E l l ing ton  AFB f l o t a t i o n  tank. 

Plane t a r  ium 

The GT-3 crew completed a 2-day se s s ion ,  approximately 10 hours,  
a t  Morehead Planetarium, Chapel H i l l ,  North Carolina. They reviewed 
t h e  c e l e s t i a l  sphere and t h e  p a r t  of t h e  c e l e s t i a l  sphere which w i l l  be 
observed through t h e  Gemini window at; a p red ic t ed  launch date .  
GT-3 crew p a r t i c i p a t e d  f o r  6 hours i n  t h e  genera l  f a m i l i a r i z a t i o n  se s -  
s ions  a t  t h e  Burke Baker Planetarium,, Houston, Texas. 

The 

Network and Launch Simulations 

Severa l  a s t ronau t s ,  including t h e  GT-3 and GT-4 f l i g h t  crews, 
p a r t i c i p a t e d  i n  the  NS-1 simulations and mission r u l e s  reviews he ld  
a t  Cape Kennedy. 
launch simulations.  

The GT-3 crew p a r t i c i p a t e d  i n  t h e  GT-2 network and 

Systems and Operations Br i e f ing  

The f i rs t  two scheduled f l i g h t  crews p a r t i c i p a t e d  ( m o r e  than  
100 each)  i n  systems b r i e f i n g s ,  f l i g h t  p lan ,  experiment, and spacec ra f t  
operations reviews. 

Parachute Training 

The Group I11 as t ronau t s  completed t h e i r  parachute t r a i n i n g .  Each 
a s t ronau t  received f i v e  tawed runs wi th  f r e e  descents .  Severa l  f l i g h t s  
used the  para-commander parachute and touchdown was con t ro l l ed  by r i s e r  
manipulation. The water  parachute t r a i n i n g  cons i s t ed  of b r i e f i n g s  and 
supervised p r a c t i c e  i n  proper water  e n t r y  body p o s i t i o n ,  parachute r e -  
l e a s e ,  and parachute drag  escape. The E l l ing ton  f l o t a t i o n  tank w a s  
used f o r  t h i s  t r a i n i n g .  
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Water Surv iva l  

A condensed water  survival program was completed a t  t h e  School of 
P r e f l i g h t ,  Pensacola, F lo r ida ,  by the  Group I11 as t ronauts  and t r a i n i n g  
cons is ted  of ground school  i n  parachute water landing, water  s u r v i v a l  
techniques,  and under water egress  from t h e  "Di lber t  Dunker." 

Weightless F l i g h t s  

Severa l  Group I11 and some of t he  GT-3 crew received weight less  
t r a i n i n g  a t  Wright-Patterson A i r  Force Base, Dayton, Ohio, i n  a K C - 1 3 5  
a i r c r a f t .  S t r a p  i n ,  egress ,  i ng res s ,  as w e l l  as s e v e r a l  o the r  i n f l i g h t  
t a sks  were prac t iced .  

Centrifuge 

The Gemini I1 Centrifuge Training Program i s  now i n  progress  a t  
t h e  Aviat ion Medical Accelerat ion Laboratory, N. A. D. C. , Johnsv i l l e ,  
Pennsylvania. This program w i l l  serve as t h e  r e f r e she r  t r a i n i n g  f o r  
t h e  GT-3 and GT-4 f l i g h t  crews and f a m i l i a r i z a t i o n  t r a i n i n g  f o r  t h e  
remaining as t ronauts .  The GT-4 crew completed t h e i r  cen t r i fuge  t r a i n i n g  
of 10 runs.  However, t he  GT-3 crew, as w e l l  as several Group I11 a s t r o -  
nauts ,  w i l l  not rece ive  t h e i r  t r a i n i n g  u n t i l  December 1964. 
and GT-4 crews w i l l  complete t h e i r  t r a i n i n g  wearing the  Gemini pressure  
s u i t  and u t i l i z i n g  ind iv idua l  contours. The Group I11 as t ronau t s  w i l l  
t r a i n  i n  a sh i r t - s l eeve  condi t ion and use the  un ive r sa l  contours and 
pe lv i c  block. 

The GT-3 

SIMULATORS AND TRAINERS 

Mission Simulators 

Gemini Mission Simulator No. 1 a t  Cape Kennedy has  been checked 
out.  The GT-3 computer program and Spacecraf t  3 hardware update program 
i s  complete. The s imulator  has  been used f o r  f l igh t -c rew t r a i n i n g  f o r  
an average of 24 hours p e r  week s ince  November 9, 1964. 
s t a r t  of t h e  f l igh t -c rew t r a i n i n g ,  f l i g h t  c o n t r o l l e r  t r a i n i n g  t ape  f o r  
the  GT-2 and GT-3 missions were recorded f o r  use with GMS. Only space- 
c r a f t  t e lemet ry  w a s  suppl ied f o r  t h e  GT-2 mission but  a l l  t h e  d a t a  were 
suppl ied by t h e  GMS f o r  t h e  GT-3 tapes .  

P r i o r  t o  t h e  

I n  addi t ion ,  approximately 6 hours per  week have been a l l o c a t e d  t o  
checkout of t h e  ground i n t e r f a c e  with Goddard Space F l i g h t  Center. The 
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i n t e r f a c e  is  i n  the  f i n a l  s tages  of checkout and w i l l  be ready f o r  i n -  
t eg ra t ed  fl ight-ground crew launch abor t  t r a i n i n g  i n  mid-January 1965. 

Gemini Mission Simulator No. 2 i s  ready t o  s ta r t  t h e  GT-4 f l i g h t  
crew t r a i n i n g .  The t r a i n i n g  w i l l  s t a r t  December 1, 1964. The prelim- 
ina ry  in t eg ra t ion  of the  GMS No. 2 and the  MSCC s imulat ion system has 
been completed. Nonoperational dynamic da ta  i n  t h e  opera t iona l  format 
has been success fu l ly  used t o  check the  da t a  l i n k s  successfu l ly .  Oper- 
a t i o n a l  i n t eg ra t ion  of GMS No. 1 and Manned Spacecraf t  Control Center 
(MSCC) w i l l  be s t a r t e d  during December 1964. 

No checkout of t h e  i n t e r f a c e  between GMS No. 1 a t  Cape Kennedy 
has been scheduled. However, the  checkout should be s t a r t e d  i n  the  
near  fu tu re .  

The visual  d i s p l a y  mechanical i n t e r f ace  has  been i n s t a l l e d  a t  
Houston, Texas on GMS No. 2. The first  out-the-window d i s p l a y  should 
a r r i v e  i n  Houston about January 1, 1965. 

F l igh t  Control ler  Training 

The GT-2 s imulat ions of f l i g h t  c o n t r o l l e r  t r a i n i n g  f o r  t h e  GT-2 
These s imulat ions w i l l  use  mission a r e  scheduled f o r  December 1964. 

t he  20 launch vehic le  and t r a j e c t o r y  t r a i n i n g  tapes  suppl ied by Martin 
and G. E. and spacecraf t  te lemetry tapes  from GMS No. 1. To check out 
t he  ground network team and provide f l i g h t  c o n t r o l l e r  t r a i n i n g ,  a f u l l  
network s imulat ion was held.  This s imulat ion w a s  conducted us ing  GMS 
data .  

The scheduled launch-abort s imulat ions w i l l  provide add i t iona l  
t r a i n i n g  f o r  the  launch c o n t r o l l e r  teams. 

Trans la t ion  and Docking Trainer  (TDT) 

The TDT has n o t  been accepted because of a docking s t a b i l i t y  pro- 
blem. However, s eve ra l  weeks of engineer ing t e s t s  have been made by 
engineers of MAC and MSC. This da t a  has  been h e l p f u l  f o r  eva lua t ing  
t h e  performance of t he  docking t r a i n e r ;  acceptance is  expected before 
January 1, 1965. 

Centrifuge Fcllow-On Program 

All of the  MAC suppl ied equipment has been de l ivered  t o  Johnsv i l l e  
and the  follow-on cent r i fuge  program i s  proceeding. 
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MISS ION PLANNING 

Flight Missions 

Information for 12 assigned Gemini missions has been published 
in MSC Internal Note GV-4-1, "Gemini Program Mission Planning Report," 
dated October 19, 1964. 
reissued as a Gemini Program Working Paper. 

This report is being updated and will be 

Advanced Missions 

Several advanced mission concepts were reported to NASA Headquarters 
Office of Manned Space Flight for consideration. Follow-on Gemini flights 
are being considered for support of inflight space experiements and for 
continued development of a landing system to be tested on land. 

OPEBATIONS, CHECKOUT, AND AEROSPACE GROUND EQUIPMENT 

Spacecrafts 2, 3, and 3A Checkout 

Spacecraft 2 completed system testing at MAC and was shipped to 
Cape Kennedy. 
the spacecraft was moved to the launch pad. 
launch vehicle was completed. The spacecraft and launch vehicle had 
satisfactorily completed all testing. 

Industrial area tests were satisfactorily completed and 
Mechanical mating to the 

Spacecraft 3 completed modular tests and was mated. The spacecraft 
had satisfactorily progressed through all assembled spacecraft system 
tests. 
Spacecraft 3 is scheduled for shipment to Cape Kennedy December 12, 1964. 

A Spacecraft Acceptance Review Meeting was held November 30. 

Spacecraft 3A, thermal'qualification test unit, completed modular 
tests and was mated. Assembled spacecraft system tests in building 101 
were completed, and the spacecraft was moved to building lO3A. Space- 
craft 3A was installed in the altitude chamber and the remaining system 
functional tests were conducted. The spacecraft has started the Altitude 
Chamber Dry Run Test and the Spacecraft Readiness Review Meeting, and 
the' Thermal Qualification Test No. 1 is scheduled. 

Compatibility Test Unit (CTU) 

The following tests were conducted on the CTU: 
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1. A 24-mile mobi l i ty  t e s t  was conducted on t h e  adapter  with tanks 
loaded with i n e r t  f l u i d s  i n  q u a n t i t i e s  s imulat ing Spacecraf t  2 pad 
loading. No v i s i b l e  evidence of damage was noted during t h e  t e s t  and 
bladder permeabi l i ty  checks conducted a f t e r  t h e  t e s t  were s a t i s f a c t o r y  

2. The CTU cabin w a s  used i n  t he  a l t i t u d e  chamber d ry  r u n  oper- 
a t i o n s  p r i o r  t o  the  tests of Spacecraf t  3 

3. The RCS module was s t a t i c  f i r e d  a f t e r  t he  f i r s t  and second 
30-day wet s torage  per iods 

4. The RCS module i s  being used t o  check out and perform a f irst  
a r t i c l e  demonstration on the  post-recovery equipment 

5. The CTU cabin sec t ion  w i l l  be used f o r  zero g t e s t i n g  i n  t he  
KC-135 a i r c r a f t .  

Aerospace Ground Equipment (AGE) 

Del ivery of end items f o r  Spacecraf t  2 and 3 AGE t o  the  Cape 
Kennedy hangar and launch pads a r e  s u f f i c i e n t  f o r  launch operat ions.  
Replacement equipment f o r  t he  AGE w i L L  become a v a i l a b l e  during De- 
cember and January 1965. In te r im maintenance of AGE may use hangar 
equipment components f o r  replacement of launch pad equipment. 

McDonnell A i r c r a f t  va l ida ted  the West Test  S t a t i o n  of bu i ld ing  101 
con t ro l  room f o r  t h e  checkout of Spacecraf t  3. Modifications and r ead i -  
ness t e s t s  of the  E a s t  Test  S t a t i o n  were a l s o  made f o r  support ing the  
checkout of Spacecraf t  4. 

Logis t ics  

There a r e  2446 spacec ra f t  and/or adapter  components and p a r t s  r e -  
quired a t  Cape Kennedy f o r  support  of Spacecraf t  3. This f i g u r e  includes 
2194 components and p a r t s  e f f e c t i v e  for Spacecraf t  3 and subsequent 
spacecraf t  as we l l  a s  252 Components and p a r t s  e f f e c t i v e  f o r  Spacecraf t  3. 

The spare  p a r t s  de l ivered  f o r  Spacecraf t  3 and subsequent spacec ra f t  
a r e  88 percent  (1928 i tems)  complete. 
a r e  74 percent  (185 items ) complete. 

Pa r t s  de l ivered  f o r  Spacecraf t  3 

It is  an t i c ipa t ed  t h a t  before  d e l i v e r y  of Spacecraf t  3 t o  Cape 
Kennedy, 95 percent  of t h e  spare  p a r t s  for Spacecraf t  3 w i l l  be de l ivered .  
Spare p a r t  d e l i v e r i e s  t o  Cape Kennedy f o r  Spacecraf t  3 ,  4 ,  5 ,  6, 7, 
and 8 w i l l  be 85 percent  complete. 



RELIABILITY AND QUALITY ASSURANCE 

An acce lera ted  e f f o r t  has  been placed i n  e f f e c t  f o r  t h e  Ground 
Test Program a t  MAC. 
program i n  l i n e  with t h e  cur ren t  launch schedule. 
t h a t  were made t o  support  Spacecraf t  2 and 3 launches a re :  

The work program w i l l  b r ing  t h e  completion of t h e  
The major changes 

1. Parachute Landing System - Spacecraf t  3. To expedi te  and pro- 
vide a backup f o r  t h e  o r i g i n a l  t e s t  program, S t a t i c  A r t i c l e  4A t e s t  
vehic le  was shipped t o  E l  Centro. This a d d i t i o n a l  t e s t  vehic le  allows 
a one-week turnaround f o r  parachute drops ins tead  of t h e  two-week tu rn -  
around required when one t e s t  vehic le ,  Spacecraf t  7, was ava i lab le .  

2. Hatch Development and Qual i f ica t ion .  The func t iona l  (100 cyc le )  
t e s t  instrumentat ion was reduced t o  allow a t imely  completion of t h i s  
t e s t  while  not jeopardizing acqu i s i t i on  of important t e s t  da ta .  

3. Pyrotechnic Demonstrations - Spacecraf t  2 and 3. Afte r  re- 
eva lua t ion  of e x i s t i n g  t e s t  da t a ,  t he  Gemini Program Office e s t ab l i shed  
the  requirements f o r  t h ree  successfu l  pyrotechnic plane sepa ra t ions ,  
213, z69, 2700, as a cons t r a in t  on Spacecraf t  2. One of t h e  success fu l  
tes ts  requi red  t h e  pyros t o  rece ive  expected v i b r a t i o n  and temperature 
p r i o r  t o  t e s t i n g t h e  pyros. A l l  of t hese  tes ts  have been success fu l ly  
completed. The remaining two pyro plane separa t ions  a r e  a c o n s t r a i n t  
on t h e  launch of Spacecraf t  3, with one of t h e  t es t s  r equ i r ing  a 14-day 
a l t i t u d e  soak p r i o r  t o  t e s t i n g .  

4. Rendezvous and Recovery Sect ion and Radar Cover Pyro Release 
Demonstration, Spacecraf t  2. Thermal f i x e s  generated as a r e s u l t  of 
t h e  s i n g l e  drogue conf igura t ion  r een t ry  hea t ing  t e s t  were incorporated 
i n t o  t h e  double drogue t e s t  vehicle .  This allowed cont inuat ion of t he  
s i n g l e  drogue s t r u c t u r a l  t e s t  without add i t iona l  manufacturing t i m e .  
The thermal g rad ien t  t e s t s  were then conducted on t h e  double drogue 
configurat ion t o  v e r i f y  e f f e c t  of thermal f i x e s  made on Spacec ra f t2 .  

5. Rendezvous and Recovery Sect ion S t r u c t u r a l  T e s t  Double Drogue 
Configuration of Spacecraf t  3. An a d d i t i o n a l  t e s t  veh ic l e  ( S t a t i c  
A r t i c l e  R&R s e c t i o n )  i s  being u t i l i z e d  i n  these  t e s t s  t o  allow p a r a l l e l  
t e s t i n g  time. 

6. S t a t i c  A r t i c l e  3, S t r u c t u r a l  T e s t ,  Spacecraf t  3. The a f t  
h o i s t  loop tes t  w a s  removed from t h i s  t e s t  a r t i c l e  t o  expedi te  completion 
of Phase I and Phase I1 abor t  t es t s .  Top p r i o r i t y  was given these  
tes ts  from both MAC manufacturing and t e s t  l a b ,  t o  allow a t imely com- 
p l e t ion .  Ver i f i ca t ion  of t he  a f t  h o i s t  loop redesign was accomplished 
by t e s t i n g  a t  MSC and MAC. 

. 
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7. S t a t i c  A r t i c l e  4, S t r u c t u r a l  !Pest - Spacecraf t  3. Hatch oper- 
a t i o n  from two-point parachute suspension has been rescheduled f o r  t e s t  
p r i o r  t o  TDA dynamic response t e s t .  This t e s t  vehic le  has  completed 
modif icat ion f o r  TDA t e s t s  and can be u t i l i z e d  f o r  t h e  ha tch  t e s t  while  
awai t ing t h e  start  of t h e  TDA dynamic response t e s t .  

8. Spacecraf t  3A Thermal Q u a l i f i c a t i o n .  GPO assigned a full-time 
t e s t  engineer t o  t h i s  t e s t  t o  expedite manufacturing and t e s t i n g .  

Production and q u a l i f i c a t i o n  t e s t  programs f o r  Gemini pyrotechnic  
devices have experienced many de lays  and many q u a l i t y  d e f i c i e n c i e s  
were i s o l a t e d  a t  Ordnance Assoc ia tes ,  Incorporated. The co r rec t ive  
ac t ions  taken are:  

1. Def in i t i ve  q u a l i t y  assurance procedures have been e s t ab l i shed .  

2. Backup sources a r e  being e s t ab l i shed ,  Cent ra l  Technology, Inc.  
has received a purchase reques t  f o r  devices t o  be q u a l i f i e d  and used 
s t a r t i n g  with Spacecraft  4. 
i s  being considered as an a d d i t i o n a l  source. 

The Naval Ordnance P lan t  a t  Macon, Georgia, 

3. Manufacturing processes used a t  Ordnance Associates have been 
evaluated and r i g i d  con t ro l s  have been e s t ab l i shed  wi th  r e s i d e n t  per -  
sonnel from MAC and i t i n e r a n t  personnel  from t h e  Gemini R e l i a b i l i t y  and 
Qual i ty  Assurance Office mainta-ining close su rve i l l ance  over t he  oper- 
a t ions .  

The outstanding problem assoc ia ted  with t h e  Gemini pyrotechnics 
is t h e  a b i l i t y  t o  produce t h e  required q u a n t i t i e s  i n  s u f f i c i e n t  time 
t o  complete the  cons t ra in ing  port,ions of t h e  ground t e s t  program f o r  
Spacecraf t  3. The program o f f i c e  i s  conducting a c r i t i c a l  ana lys i s  
t o  a s su re  the  production r a t e  of pyrot,echnic devices.  

An ana lys i s  of t h e  Lockheed t a r g e t  vehic le  con t r ac t  requirements 
revealed t h a t  f a i l u r e  ana lys i s  was c a l l e d  f o r  but inadequately defined. 
GPO has ,  t he re fo re ,  defined i t s  requirements t o  A i r  Force Space Systems 
Divis ion (AFSSD) both as t o  quan t i ty  and q u a l i t y  f o r  implementation a t  
Lockheed. 

The Qual i ty  Program Plan was reviewed and found t o  be i n s u f f i c i e n t l y  
The plan s t a t e s ,  i n  genera l ,  what IMSC plans  t o  do but  not d e f i n i t i v e .  

how much, when, and by whom. IMSC has proposed t o  r ewr i t e  t h e  p lan  t o  
co r rec t  i t s  lack  of d e f i n i t i o n .  

4. Corrosion problems on t h e  Saturn Launch Vehicle S-11, has 
caused concern about p o t e n t i a l  s t r e s s  corrosion a reas  t h a t  might e x i s t  
i n  t he  Gemini spacec ra f t  and i t s  systems. An eva lua t ion  of MAC'S 



con t ro l s  r e l a t i v e  t o  t h e  use of corrosion suscep t ib l e  ma te r i a l  i nd i -  
ca t e s  adequate con t ro l  is exercised t o  prevent t h e  appearance of cor-  
ros ion  i n  t h e  Gemini spacecraf t .  An evaluat ion of cont ro ls  used by 
MAC supp l i e r s  i s  i n  progress.  A l l  information t o  d a t e  ind ica t e s  sup- 
p l i e r  con t ro l s  a r e  adequate. However, t h e r e  i s  a p o t e n t i a l  problem 
with tube connector "B" nuts  s ince  t h e  procuring s p e c i f i c a t i o n  allows 
2024, 2014, and 2017 aluminum a l l o y  which a r e  suscep t ib l e  t o  stress 
corrosion. The s p e c i f i c a t i o n  is  being changed t o  allow only 
7075-T73 aluminum a l l o y  f o r  "B" nut  f ab r i ca t ion .  This a l l o y  with a 
T73 h e a t  t r ea t  has  a very law s u s c e p t i b i l i t y  f o r  stress corrosion. An 
eva lua t ion  of t h e  s u s c e p t i b i l i t y  t o  s t r e s s  corrosion of t he  present  
"B" nuts i s  i n  progress.  

E f f o r t  i s  being made t o  improve q u a l i t y  assurance con t ro l  techniques 
i n  q u a l i t y  assurance f o r  GFAE. 

A l l  t e c h n i c a l  monitors f o r  GFE were informed of t he  NASA q u a l i t y  
requirements. Each monitor w a s  requested t o  take t h e  necessary ac t ion  
t o  assure  t h e  implementation of t hese  requirements f o r  each procuring 
order  i n  add i t ion  t o  providing t h e  Qual i ty  Assurance Plans and t h e  
Government Inspec t ion  Plans t o  GPO. 

A p lan  t o  a u d i t  t h e  c o n t r a c t o r ' s  q u a l i t y  assurance e f f o r t s  and 
e s t a b l i s h  government inspec t ion  agencies has  been provided t o  support  
t he  t e c h n i c a l  monitors. Implementation of t he  p lan  w i l l  be p r imar i ly  
by t h e  MSC Qual i ty  Assurance Office.  

Engineering and Development Di rec to ra t e  (E&D) w a s  requested t o  
support  t h e  Gemini Program Office with respec t  t o  t h e  t echn ica l  adequacy 
of a l l  Qua l i f i ca t ion  Test Programs, Q u a l i f i c a t i o n  T e s t  Procedures,  and 
Q u a l i f i c a t i o n  Test Reports of Gemini experiments as p e r  t he  GPO and 
E&D j o i n t  work support  agreement. Implementation of t h e  work reques t  
i s  being evaluated by t h e  Ea. 

Considerable work has been expended r ev i s ing  and nego t i a t ing  the  
Qual i ty  Assurance and R e l i a b i l i t y  s ta tements  of work i n  prepara t ion  f o r  
the conversion of t he  present  Gemini Cost Plus  Fixed Fee (CPFF) cont rac t  
til a Cost Plus Incent ive  Fee (CPIF) cont rac t .  

MAC w a s  unable t o  determine a s u i t a b l e  t e s t  t o  be conducted on 
Spacecraf t  3,  4, and 5 f o r  outgassing Teflon sh ie lded  wire  t h a t  w a s  
contaminated during t h e  t e t r a - e t c h  process.  Tetra-etch of Teflon w i r e  
i s  required t o  insure a proper bonding su r face ,  f o r  po t t i ng ,  and due t o  
the USP of improper e tch ing  procedures,  which have been cor rec ted ,  t h e  
t c t r a -e t ch  so lu t ion  was allowed t o  "wick-up" i n t o  t h e  s h i e l d  braid.  
In an oxygen atmosphere, a naphothalene type odor would outgas from the  
T. , f lon s h i e l d  causcd by the  t e t r a -e t ch  so lu t ion  residue.  This odor was 
corlsidered t o x i c  and MAC had conducted var ious high temperature outgassing 
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t e s t s .  None of t he  tests could be adapted f o r  purging the  spacec ra f t ,  
It w a s  decided Spacecraf t  3 and 4 would be used “as  i s t f  because t h e  
a c t i v a t e d  charcoal i n  t h e  s u i t  can be used t o  remove t h e  naphothalene 
odor. Also, it w i l l  be necessary t o  provide a d d i t i o n a l  a c t i v a t e d  char- 
coa l  i n  t h e  s u i t  c i r c u i t  f o r  Spacecraf t  5 because t h e  mission w i l l  be 
of longer dura t ion .  

Correspondence is  being t r ansmi t t ed  t o  MAC reques t ing  t h a t  t hey  
take a c t i o n  t o  prevent damage t o  the  f l a t  b ra id  on sh ie lded  wires l o -  
cated i n  the  Spacecraf t  z69 pyrotechnic a rea  and t h e  a rea  between t h e  
s e a t s .  Ind ica t ions  a r e  t h e  damage i s  being caused by care lessness  and 
by mishandling t h e  wire  and wire bundles during f a b r i c a t i o n  and i n -  
s t a l l a t i o n .  The suggested co r rec t ive  ac t ions  t o  be presented t o  MAC 
a r e  : 

1. I n s t a l l a t i o n  of covers over t h e  wire bundles f o r  p ro tec t ion  
a g a i n s t  personnel  t r a f f i c .  The covers would be removed before f l i g h t .  

c 

2. A l l  personnel  concerned. w i t h  t h e  handl ing of sh ie lded  wire 
conta in ing  f l a t  b ra id  should be made aware of t h e  d e l e t e r i o u s  conse-- 
quences r e s u l t i n g  from mishandli.ng. 

3. Each inspec tor  and superv isor  d i r e c t l y  concerned wi th  t h i s  
type of wi re  should be cautioned t o  e x e r t  cons tan t  v ig i l ance  during 
f a b r i c a t i o n  and i n s t a l l a t i o n  t o  insure  t h a t  care  i s  being exerc ised .  

Coordination i s  a l s o  t en ta t ive ly -  being accomplished by t h e  Gemini 
Program Office t o  reques t  MAC t o  determine t h e  amount of weight increase  
t h a t  would r e s u l t  by us ing  round brai.d sh ie lded  wire.  Should t h e  weight 
increase  be n e g l i g i b l e ,  an eva lua t ion  w i l l  be made t o  determine t h e  
f e a s i b i l i t y  of round b ra id  sh ie lded  wire.  

G E M I N I  CONTROL ROOMS 

Control rooms were a c t i v a t e d  a t  MAC and i n  GPO. Schedule boards 
were prepared i n  d u p l i c a t e  and are loca ted  i n  MAC and GPO. The s e t s  
include Vendor Summary, Q u a l i f i c a t i o n  S t a t u s ,  MAC Test Program, Space- 
c r a f t  System Test Schedules f o r  Spacecraf t  3, 4,  and 5 ,  Launch Oper- 
a t i o n s  f o r  GT-2 and GT-3, Manufacturing Operations f o r  Spacecraf t  4 
and 5 ,  Equipment Del ivery S t a t u s  f o r  Spacecraf t  4 and 5 ,  Production 
Schedule f o r  Spacecraf t  6 through 12, and Aerospace Ground Equipment 
S ta tus .  A s  equipment is  de l ive red  and manufacturing opera t ions ,  systems 
t e s t s ,  and launch operation a r e  compl-eted, success ive  spacec ra f t  w i l l  be 
tracked and boards w i l l  be changed accordingly. Photographs of s t a t u s  
boards and copies of backup d a t a  w i l l .  be used as program h i s t o r y  and 
w i l l  be recorded. Dai ly  change progress r e p o r t s  and weekly problem 



I a c t i o n  r epor t s  a r e  prepared and d i s t r i b u t e d  by t h e  GPO con t ro l  room. 
Cost cha r t s  a r e  a l s o  maintained i n  t h e  GPO con t ro l  room. Vehicle sched- 
ule  boards a r e  being prepared similar t o  those c u r r e n t l y  ava i l ab le  f o r  
spacec ra f t  and w i l l  be maintained i n  t h e  GPO con t ro l  room. 

I CONTRACT CONVERSION 

Agreement was reached on a l l  major elements of t he  Incent ive Con- 
t r a c t  being negot ia ted with MAC. 

During September 1964, prel iminary d iscuss ions  were he ld  with t h e  
cont rac tor  on t h e  terms and condi t ions of t he  cont rac t .  Also a f a c t -  
f i nd ing  group w a s  formed of MAC and MSC personnel t o  e s t a b l i s h  a r e a l -  
i s t i c  cos t  f o r  t h e  CPIF con t r ac t  from A p r i l  1, 1964 through completion. 
During t h i s  per iod ,  an extensive e f f o r t  w a s  a l s o  being pu t  f o r t h  i n  
preparing t h e  Contract Schedule and Statement of Work, and i t s  14  ap- 
pendices. 

Upon completion of t h e  Contract Schedule and Statement of Work 
cont rac t  d i scuss ions  were begun with MAC on these  documents r e s u l t i n g  
i n  s u b s t a n t i a l  agreement i n  a major i ty  of t h e  areas. 

I Other d iscuss ions  were he ld  with MAC which r e s u l t e d  i n  agreements 
on t h e  estimated cos t  and f e e  f o r  the  changes t o  t h e  CPFF con t rac t ,  p lus  
a c t u a l  cos t s  of t h e  o v e r a l l  CPFF con t rac t  through March 31, 1964. 
cur ren t  wi th  t h e  agreement on t h e  cos t s  discussed above, NASA and MAC 
a l s o  reach agreement on t h e  phys ica l  percentage of the  CPFF con t rac t  
completed and t h e  fee earned. 

Con- 

The performance c r i t e r i a  were a l s o  discussed and, i n  genera l ,  
agreement between NASA and MAC was reached. It i s  expected t h a t  t h e  
e n t i r e  con t r ac t  should be completed during t h e  e a r l y  p a r t  of t h e  next 
repor t ing  period. 

I 
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