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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEMINI SPACECRAFT PROGRAM 

QUARTERLY STATUS REPORT NO.  1 4  
For 

PERIOD ENDING AUGUST 31, 1965 
By Manned Spacecraft  Center 

INTRODUCTION 

This s t a t u s  r epor t  is  t h e  four teenth  i n  a series of r epor t s  f o r  t h e  
second NASA manned spacef l igh t  program, Program Gemini. The reporting, 
per iod  i s  from June 1, 1965 t o  August 31, 1965. 

Gemini I V  was launched June 3, 1965 and recovered June 7 ,  1965. 
The mission was con t ro l l ed  from t h e  Mission Control Center (MCC-H) a t  
t h e  Manned Spacecraft  Center,  Houston, Texas. A l l  subsequent Gemini 
missions w i l l  be con t ro l l ed  from t h e  MCC-H. 

Gemini V was launched August 21, 1965 and recovered August 2 9 ,  1965. 
Gemini V was t h e  f i r s t  mission i n  which a fhel  c e l l  w a s  used t o  supply 
e l e c t r i c a l  power t o  t h e  spacecraf t .  The operat ion of t h e  f u e l  c e l l  was 
s a t i s f a c t o r y  . 

Manufacturing, t e s t i n g ,  and de l ivery  of equipment f o r  t h e  Gemini 
program and t h e  t r a i n i n g  of personnel are ,  e s s e n t i a l l y ,  on schedule. 

SPACECRAFT 

MANUFACTURING 

Spacecraft  7 - Fina l  assembly and SST have been completed. F ina l  
inspec t ion  and cleanup i n  preparat ion f o r  shipment t o  Cape Kennedy have 
-h,.-.... 
U G e U L b .  
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Spacecraft  8 - Fina l  assembly has been completed, and Phase I of 
SST has begun. 

Spacecraft  9 - The RCS, R and R ,  and cabin sec t ions  are i n  f i n a l  
manufacturing and assembly s tages .  

Spacecraft  10 - Inter im assembly of t h e  cabin sec t ion  has been com- 
p l e t ed ,  and f i n a l  assembly i s  i n  progress.  
RCS and t h e  R and R s ec t ions  i s  i n  progress.  Adapter s t r u c t u r e  bui ld-  
up has been completed. 

S t ruc tu re  build-up of t h e  

Spacecraft  11 - Cabin sec t ion  s t ruc tu re  build-up and in t e r im  assem- 
bly are i n  progress.  Adapter s t r u c t u r e  build-up i s  being accomplished. 

Spacecraft  12 - Cabin sec t ion  s t r u c t u r e  build-up i s  i n  progress .  

CONFIGURATION 

Changes i n  spacecraf t  configurat ion made during t h e  r epor t ing  
period were minor except f o r  t h e  following: 

1. 

2. 

Extravehicular a c t i v i t y  equipment w a s  de le ted  from spacecraf t  6. 

A t h i r d  40C ampere-hour ba t t e ry  vas added t o  spacecraf t  6. 

3. Ef fec t ive  on spacecraf t  8 and subsequent spacec ra f t ,  an auxil- 
i a r y  tape  memory system i s  being incorporated i n t o  t h e  computer. 

4 .  Ef fec t ive  on spacecraf t  8 and subsequent spacec ra f t ,  a tank  i s  
being provided i n  t h e  adapter  f o r  s torage of regular  dr inking water 
ins tead  of using f u e l  c e l l  product water f o r  dr inking.  

5. Experiments MSC-4 and D-5 were in t eg ra t ed  i n t o  spacecraf t  7. 

6. . Experiment D-16 i s  being in tegra ted  i n t o  spacecraf t  11 and 
experiment D-5 i s  being de le ted  from spacecraf t  11. 

7. Experiment MSC-4 i s  being de le ted  from spacecraf t  10. 

8. Experiment D-16 i s  being de le ted  from spacecraf t  12.  
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WEIGHTS 

During; t h e  repor t ing  per iod ,  t he  Gemin i  V I  spacecraf t  launch weight 
w a s  decreased 12  pounds from 7694 t o  7602 and the  C e r - i i R i  VI1 spacecraf t  
launch weight was increased 155 pounds from 7807 t o  7'?t,L'. 
cont r ibu t ions  t o  t h e  weight changes were: 

The ma,jor 

1. Two-day mission configurat ion f o r  spacecraf t  L 

a .  Deletion of ex t ravehicu lar  a c t i v i t y  e n i i i r r ~ - n l . .  ib -104 

b.  Addition of a t h i r d  400 ampere-hour L-- t :c : . .  , 21, +117 

c . Weight adJustment (d i f fe rence  between act.ual znd 
c a l c u l a t e d ) ,  l b  -2 1 

2. Fourteen-day mission confiEuration f o r  c r n r - - . r - , f t  .; 

a. Addition of experiments MSC-4 and 1-5, Ik 

b. Increase i n  O W !  propel lant  loadinE, lk 

c .  Update photo equipment and taDe recorder  
c a r t r i a g e s ,  lb 

+15 

+126 

+11 

STRUCTURES 

During t h i s  quar te r  a modified spacecraf t  nose f n i r i n y :  w a s  qua l i f i ed  
f o r  t h e  launch of spacecraf t  5 ;  and major t a r g e t  dockinr adanter  t e s t s  
were i n i t i a t e d .  

T ra j ec to r i e s  of t h e  e j ec t ed  spacecraf t  nose fairirir were unsa t i s -  
f ac to ry  during i t s  i n i t i a l  development because t h e  energy supplied f o r  
e j e c t i o n  ( 4 5  seconds a f te r  BECO) w a s  spent i n  deforminp t h e  f a i r i n g  
r a t h e r  than i n  propel l ing  i t s  mass. S t i f f en ing  the  fairinp and optimiz- 
ing  t h e  propel lan t  charge r e su l t ed  i n  s a t i s f a c t o r y  performance. The 
modified f a i r i n g  w a s  determined t o  be qua l i f i ed  f o r  t he  Gemini V launch 
a f t e r  26 development, and 12  qua l i f i ca t ion  e j ec t ions .  

The t a r g e t  docking adapter  (TDP.)  impact, l a t c h i n p ,  and func t iona l  
t es t s  were i n i t i a t e d  the  l a t te r  p a r t  of June 1965 on two s t a t i c  a r t i c l e s .  
Component q u a l i f i c a t i o n  tes ts  on t h e  mooring dr ive  system and the  l a t c h  
r e l e a s e  ac tua to r  were a i s o  accomplished. 
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Twenty-three TDA impact t es t s  were performed under c r i t i c a l  load  
condi t ions.  The impact tes ts  proceeded s a t i s f a c t o r i l y  and t h e r e  were 
no s t r u c t u r a l  f a i l u r e s .  Ten add i t iona l  impacts were performed t o  
v e r i f y  previous quarter-scale  t es t  r e s u l t s  regarding l a t c h i n g  a b i l i t y  
f o r  c r i t i c a l  impact a t t i t u d e s .  
of t h e  t e n  impacts r e s u l t i n g  i n  engagement of at least  two l a t ches .  

These tes ts  co r re l a t ed  w e l l ,  wi th  seven 

Functional and environmental tes ts  of t h e  mooring d r ive  system and 
l a t c h  release system exposed a number of problems, which have s ince  
been corrected.  
power capab i l i t y  a t  minimum vol tage.  
increas ing  the  power approximately 40 percent .  
motor (which i s  i n  series with t h e  f i e l d  winding) w a s  rewound, provid- 
ing more cur ren t  through t h e  f i e l d  winding. A second problem w a s  t h a t  
t h e  mooring d r ive  system was suscept ib le  t o  corrosion i n  t h e  gear boxes. 
To co r rec t  t h i s  condi t ion ,  t h e  Molykote x-106 dry f i l m  on t h e  gear ing 
and bearings w a s  s t r i pped  o f f ,  and t h e  gear boxes were sea led  and packed 
with Versilube G-300 s i l i c o n e  grease.  A t h i r d  problem was t h a t  t h e  
l a t c h  r e l ease  ac tua to r  w a s  not sealed s u f f i c i e n t l y  t o  pass t h e  humidity 
q u a l i f i c a t i o n  t es t .  I n  addi t ion ,  t h e  mechanism exhib i ted  a tendency i n  
which t h e  brake fa i led  t o  release t h e  armature. This w a s  cor rec ted  by 
rep lac ing  the  Teflon dynamic seal with a Buna M seal,  employing RTV-20 
at t h e  s t a t i c  seal j o i n t s ,  and reconfiguring t h e  brake d i s c  t o  r e l i e v e  
binding tendencies and reduce t h e  braking f r i c t i o n a l  sur face  area. 

Among these ,  t h e  mooring d r i v e  system had a marginal 

The brake c o i l  of t h e  
The condi t ion w a s  cor rec ted  by 

HEAT SHIELD 

Data from Gemini f l i g h t s  have been incorporated i n t o  d i g i t a l  computer 
programs t o  more accura te ly  c a l c u l a t e  heat-shield temperatures which 
would be obtained from given o r b i t s .  These o r b i t s  are spec i f i ed  on a 
ve loc i ty  versus f l igh t -pa th  angle  p l o t  and serve t o  de f ine  safe o r b i t a l  
r e e n t r i e s .  The heat sh i e ld  exhib i ted  s a t i s f a c t o r y  performance on t h e  
Gemini I V  and Gemini V missions.  

PYROTECHNICS 

An e r r o r  w a s  noted i n  Quar te r ly  S ta tus  Report No. 13 f o r  t h e  
per iod ending May 31, 1965. 
t h a t  both p i l o t  and drogue mortars were equipped with aluminum breeches 
and CTI ca r t r idges .  The statement i s  erroneous and should read:  

The second paragraph on page 6 ind ica t e s  
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"CTI ca r t r idges  with an aluminum breech were i n s t a l l e d  i n  t h e  
drogue parachute mortar on spacecraf t  4 ,  while ORDCO c a r t r i d g e s  
with a s t e e l  breech were i n s t a l l e d  i n  t h e  p i l o t  parachute 
mortar.  

Spacecraft  5 and subsequent spacecraf t  a l s o  have t h i s  configurat ion.  

The b a l l u t e  and drogue aneroids f a i l e d  t o  pass t h e  rev ised  14-day 
humidity q u a l i f i c a t i o n  t e s t  conducted a t  t h e  end of t h e  previous re- 
por t ing  per iod.  
refurbished aneroids from spacecraf t  4 and revised conditions of t e m -  
pera ture  and humidity es tab l i shed  from t h e  Gemini I V  mission. It 
should be noted t h a t  a l l  aneroids on spacecraf t  4 were p o s t f l i g h t  
cnecked p r i o r  t o  refurbis 'ment ,  and they functioned within acceptable  
to le rances .  

On August 20, 1965, a new t e s t  w a s  i n i t i a t e d  us ing  

During p r e i n s t a l l a t i o n  acceptance t e s t i n g  (PIA) of t h e  m i l d  deton- 
a t i n g  fuse  (MDF) interconnects  on spacecraf t  5 ,  X-ray examination in-  
d ica ted  a manufacturing def ic iency.  The l i n e s  i n  quest ion were re turned  
t o  McDonnell A i rc ra f t  Corporation f o r  evaluat ion.  A s  a r e s u l t ,  a l l  MDF 
l i n e s  are being remanufactured by Central  Technology, Inc.  (CTI )  under 
new manufacturing procedures with new p a r t  numbers, e f f e c t i v e  with space- 
c r a f t  6. 

LANDING AND RECOVERY SYSTEMS 

Parachute Landing System 

The landing system on t h e  Gemini I V  and Gemini V missions performed 
as designed. Additional information may be obtained from NASA MSC 
r e p o r t s  MSC-G-R-65-3 and MSC-G-R-65-4. 

Postlanding Hab i t ab i l i t y  Tes ts  

Water s u i t a b i l i t y  t e s t s  t o  determine t h e  adequacy of t he  redesigned 
snorkel  valve shroud were conducted i n  t h e  Gulf of Mexico on May 1 2 ,  
1965, by t h e  MSC Landing and Recovery Division. A bo i l e rp l a t e  Gemini 
veh ic l e  was u t i l i z e d .  The unshrouded snorkel  valve accumulated a m a x -  
hum of 73cc of sea water i n  100 minutes. The shrouded valve d i d  not 
leak any sea water. The new shroud w i l l  be i n s t a l l e d  on spacecraf t  5 
and subsequent. 
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Recovery Operations 

A meeting t o  review t h e  MSC Recovery Operations Manual f o r  t h e  
Gemini V mission was held on Ju ly  16, 1965, at MSC. 
"Corrosion Control Procedures f o r  Recovered Spacecraf t"  was a l s o  r e -  
viewed and approved. The f i n a l  requirements f o r  recovery and dispo- 
s i t i o n  of experiments and crew s t a t i o n  stowed equipment were discussed. 

MAC r epor t  psi86 

EJECTION SEAT SYSTEM 

D i f f i c u l t y  with i n s t a l l a t i o n  of t h e  drogue mortar s a f e t y  p ins  
experienced during the  Gemini I V  mission r e s u l t e d  i n  a modif icat ion t o  
f a c i l i t a t e  t h e i r  i n s t a l l a t i o n .  This modification i s  being incorporated 
i n  a l l  spacecraf t ,  beginning with spacecraf t  5 .  

The egress  k i t  has been f u r t h e r  modified t o  reduce t h e  f r o n t a l  
height by approximately 2 inches.  
spacecraf t  ingress  a f t e r  ex t ravehicu lar  a c t i v i t y  ( E V A ) .  The modifica- 
t i o n  i s  t o  be incorporated i n  spacecraf t  8 ,  and those t o  follow. 

This reduct ion w i l l  g r e a t l y  f a c i l i t a t e  

A review of postlanding s a f e t y  procedures revealed t h e  p o t e n t i a l  
problem of snagging the  s u i t  l e g  on t h e  saf ing  p ins  which were stowed 
on the  seat/man separator  device during f l i g h t .  
were de le ted  . As a r e s u l t ,  t h e  p ins  

ENVIRONbENTAL CONTROL SYSTEM 

The performance of t h e  environmental cont ro l  system (ECS) during 
Gemini V was s a t i s f a c t o r y  with a l l  parameters within s p e c i f i c a t i o n  
throughout the  f l i g h t .  The system provided cooling i n  excess of crew- 
man metabolic heat loads a f t e r  approximately 1 day of f l i g h t  thus  re- 
qui r ing  adjustment f o r  comfort , and s a t i s f a c t o r y  adjustment w a s  made. 

Considerable ana lys i s  and t e s t i n g  has been accomplished r e l a t i v e  
t o  t h e  l ightweight  pressure s u i t  t o  be used during Gemini V I 1  and pos- 
s i b l y  removed during f l i g h t .  The system w i l l  adequately support t h e  
l ightweight  s u i t  configurat ion;  however, s u f f i c i e n t  da t a  a re  not ava i l -  
ab l e  t o  pred ic t  t he  crewman comfort with t h e  s u i t  o f f .  Addit ional  tes ts  
t o  determine t h e  comfort with t h e  s u i t  o f f  w i l l  be conducted during t h e  
next repor t ing  per iod.  The cabin outflow valve i s  being modified t o  add 
a "stopper '  so a s ing le  f a i l u r e  of t h e  valve w i l l  not r e s u l t  i n  l o s s  of 
cabin pressure.  
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R e l i a b i l i t y  demonstration t e s t i n g  a t  AiResearch Manufacturing 
This Company i s  complete except f o r  one 14-day simulated mission. 

t e s t  i s  scheduled t o  start  on September 11, 1965. 

CREW INTEGRATION 

C r e w  S ta t ion  Design 

The Gemini I V  and V mi s s ions ,ve r i f i ed  t h a t  t h e  Gemini crew s t a t i o n  
w a s  s a t i s f a c t o r y  f o r  long durat ion f l i g h t ;  however, t he re  were some 
problems encountered f o r  which co r rec t ive  ac t ion  w a s  i n i t i a t e d .  These 
items included t h e  following: 

1. D i f f i c u l t y  i n  c losinE the  hatch a f t e r  t h e  successful  ex t ra -  
vehicu lar  opera t ion  i n  Gemini I V  l ed  t o  the  redesim of t h e  hatch lock 
ac tua t ing  mechanism. The improved gear and l inkage was incorporated i n  
spacecraf t  6 and subsequent. I n  add i t ion ,  t h e  hatch c los ing  lanyard w a s  
s t rengthened,  and a hatch holding a i d  was incorporated.  

2.  Another modif icat ion t o  f a c i l i t a t e  ex t ravehicu lar  ingress  w a s  
a f u r t h e r  reduct ion  i n  t h e  height of t h e  egress  k i t  i n  t h e  e j e c t i o n  seat. 
This new egress  k i t  i s  being incorporated i n  macec ra f t  8 and subsequent. 

3. I n a b i l i t y  t o  t u r n  t h e  communication system volume all t h e  way 
down caused t h e  Gemini I V  crew some d i f f i c u l t y  i n  s leeping.  A separa te  
switch was incorporated i n  t h e  voice cont ro l  cen ter  of spacecraf t  5 and 
up i n  order  t o  t u r n  o f f  a l l  audio t ransmissions t o  e i t h e r  p i l o t  f o r  
s leeping.  

. 

4. A separa te  on-off cont ro l  switch f o r  t h e  voice tape recorder  
w a s  incorporated i n  spacecraf t  5 and subsequent. This switch permits 
t h e  recorder  t o  be operated independently of t h e  mode se l ec to r  switch 
on t h e  voice con t ro l  cen te r .  A l s o ,  t h e  voice recorder  out-of-tape l i g h t  
was re loca ted  t o  t h e  cen te r  instrument panel on spacecraf t  5 and subse- 
quent t o  be v i s i b l e  t o  both p i l o t s .  

5 .  The l ack  of a universa l  t i m e  re fe rence  d isp lay  onboard t h e  
Gemini spacecraft caused unwarranted inconvenience i n  f l i g h t  planning 
and recording events  i n  real  t ime. To e l imina te  t h e  need f o r  convert-  
ing  from elapsed t i m e  t o  Greenwich mean t i m e  in  fu tu re  missions,  a 
mission elapsed t i m e  d i sp l ay  i s  being incorporated i n  spacecraf t  6 and 
subsequent. This elapsed time ind ica to r  w i l l  s tart  automatical ly  a t  

U t e s  and 59 seconds. Mission elapsed time w i l l  be used as t h e  primary 
t i m e  re fe rence  on f u t u r e  missions. 

l i f t -cff  ~ q d  p:ll 5isplC;r missioz elapsed t r n  999 k g i ~ r s ,  59 m i z -  -r 
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6 .  The cryogenic oxygen pressure  ind ica to r  caused some d i f f i c u l t y  
i n  t h e  Gemini I V  mission s ince  t h e  normal system pressure  reading  was 
very c lose  t o  t h e  upper l i m i t  on t h e  d isp lay  meter. Because of t h e  
d i f f i c u l t y  i n  redesigning t h e  meter s ca l e  on a short-time basis, t h e  
t ransducer  range w a s  increased f o r  spacecraf t  5 and subsequent. This 
modif icat ion eliminated t h e  confusion r e s u l t i n g  from c r i t i c a l  p ressure  
changes a t  o r  very c lose  t o  t h e  l i m i t  of t he  meter sca l e .  

7. A s  a r e s u l t  of t h e  problems encountered i n  l i g h t  c o n t r a s t  
between t h e  cabin i n t e r i o r  and t h e  outs ide  on Gemini IVY window sun 
f i l t e rs  were incorporated i n  spacecraf t  5 and subsequent. The Gemini V 
crew found these  f i l t e r s  e f f e c t i v e  i n  blocking unwanted i l l umina t ion  
from t h e  sun or  t h e  e a r t h  during day-side operat ions.  

8. The Gemini I V  crew found t h e  i l lumina t ion  from t h e  cabin 
u t i l i t y  l i g h t s  t o  be inadequate f o r  o r b i t a l  use.  Parabol ic  r e f l e c t o r s  
were added t o  t h e  l i g h t s  f o r  spacecraf t  5 and subsequent t o  inc rease  
t h e  i l lumina t ion  t o  t h e  proper l e v e l ,  

9. The dry waste stowage bags c a r r i e d . o n  t h e  Gemini I V  mission 
were found t o  be invaluable  f o r  housekeeping i n  o r b i t .  Addi t ional  
stowage bags of t h e  same type were incorporated i n  subsequent spacecraf t .  

F l igh t  Crew Equipment 

The o p t i c a l  s igh t  w a s  used e f f e c t i v e l y  i n  t h e  Gemini I V  mission 
f o r  t r ack ing  ground ob jec t s ;  however, t h e  i n t e n s i t y  w a s  inadequate 
aga ins t  b r igh t  e a r t h  o r  cloud backgrounds. The s i g h t  i n t e n s i t y  was 
increased,  and an add i t iona l  dimming r e s i s t o r  w a s  provided f o r  compat- 
i b i l i t y  with dark-side operat ions.  
t h e  modified s igh t  t o  be s a t i s f a c t o r y  f o r  both day- and dark-side oper- 
a t ions .  

Evaluation during Gemini V showed 

Orbi ta l  photography with t h e  70mm Hasselblad camera was. exce l l en t  
on both Gemini I V  and V missions.  To extend t h e  use of t h i s  camera, a 
25Gmm l e n s  i s  being added f o r  Gemini V I  and subsequent missions.  

S imi la r ly ,  a high-power te lescope  i s  being added t o  spacec ra f t  7 
t o  increase  t h e  v i s u a l  c a p a b i l i t y  of  t h e  crew while observing o t h e r  
ob jec t s  i n  o r b i t  and on t h e  ground. 

” 

An a l t e r n a t e  l ightweight  headset design b u i l t  by P a c i f i c  Plantron- 
i c s  w a s  evaluated i n  t h e  Gemini V mission and found t o  be s u b s t a n t i a l l y  
super ior  i n  opera t iona l  use t o  t h e  o r i g i n a l  l ightweight  headset .  The 
P lan t ronics  headset i s  being provided f o r  a l l  f u t u r e  Gemini missions.  
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. 

The design of i n f l i g h t  check l i s t s  and d a t a  books has become 
f a i r l y  w e l l  s tandardized a f t e r  the  Gemini V mission. Although t h e  
conten ts  of t h e s e  books v a r i e s  with t h e  mission,  t he  bas ic  format 

includes 8 x loL f l i g h t  da t a  books f o r  d e t a i l e d  systems and experiments 2 -  
1 information, 8 x 52 f l i g h t  books f o r  f l i g h t  plan and data log a c t i v i t i e s ,  

and 8 x 3 ~ f l i g h t  da t a  cards  f o r  quick re ference  check l i s t s .  The l a t t e r  

books and d a t a  cards  are ca r r i ed  i n  t h e  pockets of t h e  p i l o t s '  space 
s u i t s  f o r  ready access  a t  a l l  times. This combination of books and cards  
has proven bes t  f o r  Gemini f l i g h t  app l i ca t ion .  

1 

Space S u i t s  

The G k  space s u i t  was used successfu l ly  during t h e  Gemini I V  and 
Gemini V missions f o r  both in t ravehicu lar  and ex t ravehicu lar  use.  The 
p r i n c i p l e  comments were related t o  t h e  bulk of t h e  ex t ravehicu lar  
cover l a y e r  and t h e  cumulative discomfort with long-term wear. The 
r e s u l t s  of t h e  missions proved t h a t  t h e  G 4 C  s u i t  i s  s a f e ,  but  t h a t  
f u r t h e r  improvements i n  comfort and mobi l i ty  should be pursued. 

A t h inne r  micrometeorite cover l a y e r  w a s  developed by t h e  Crew 
Systems Division us ing  space s u i t  bladder c l o t h  ins tead  of b a l l i s t i c  
f e l t  f o r  t h e  intermediate  l aye r s .  The ex t ravehicu lar  cover l a y e r s  f o r  
f u t u r e  missions w i l l  be made of  t h i s  t h inne r  combination of ma te r i a l  
l a y e r s .  

For long-duration wear and comfort ,  t h e  C r e w  Systems Division has 
developed a new l ightweight  space s u i t  des ign ,  t h e  G5C space s u i t  fur-  
nished by t h e  David Clark Company. 
and uses  techniques developed i n  t h e  production of G4C s u i t s ,  except 
t h a t  t h e  r e s t r a i n t  l a y e r  i s  el iminated.  Also,  t h e  helmet i s  a s o f t  
helmet design with an i n t e g r a l  v i so r  and no neckring. 
t h e  helmet i s  unzipped at t h e  neck and folded up behind t h e  head. 
have shown t h i s  l ightweight  s u i t  t o  be a major improvement i n  comfort 
and normal mobi l i ty  without s a c r i f i c e  i n  bas ic  pressure  i n t e g r i t y  o r  
crew safe ty .  This space s u i t  w i l l  be used i n  t h e  Gemini VI1 long-duration 
mission. 

This s u i t  i s  made from G 4 C  materials 

When not  requi red ,  
Tes ts  

Food, Water, and Waste Systems 

The Gemini IV mission was t h e  first s i g n i f i c a n t  opera t iona l  u t i l -  
i z a t i o n  of t h e  Gemini space food. The freeze-dr ied rehydratable  and 
b i te -s ized  food i t e m s  were found t o  be s a t i s f a c t o r y ,  and the  crew found 
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ea t ing  t o  be an important p a r t  of t he  mission. Minor problems were 
encountered in  leakage of orange j u i c e ,  but a l l  o ther  food packages 
were s a t i s f a c t o r y .  

Because of t h e  stowage l i m i t a t i o n s  i n  t h e  Gemini V mission,  t h e r e  
was a preliminary e f f o r t  t o  provide a die t  made up exc lus ive ly  of b i t e -  
s ized  items and beverages. Although t h i s  menu was s a t i s f a c t o r y  for 
stowage and fo r  c a l o r i e  conten t ,  a c t u a l  food t r i a l s  with t h e  crew showed 
tha t  they  were unable t o  eat t h i s  type of concentrated d i e t  continuously.  
By ad jus t ing  the c a l o r i e  content s l i g h t l y  and providing increased food 
stowage volume, a food menu s i m i l a r  t o  Gemini I V  was used f o r  Gemini V.  
The f l i g h t  r e s u l t s  showed t h a t  t h e  var ied  d i e t  of rehydratable  foods 
and beverages was received b e t t e r  by t h e  crew than t h e  highly concen- 
t r a t e d  bi te-s ized i tems. 

Further  progress w a s  made i n  food packaging such t h a t  it w i l l  be 
poss ib le  t o  stow a l l  t h e  food required f o r  Gemini V I I ,  us ing a menu 
similar t o  Gemini I V  and V ,  i n  t h e  prescr ibed stowage conta iners .  

The dr inking water dispenser  worked s a t i s f a c t o r i l y  f o r  most of t h e  
Gemini I V  mission. P r io r  t o  t h e  end of t h e  mission t h e  shut-off valve 
i n  t h e  dispenser w a s  d i f f i c u l t  t o  operate  and tended t o  hang up. This 
d i f f i c u l t y  was t r aced  t o  a bent barrel  i n  t h e  d ispenser ,  and a higher 
s t r eng th  aluminum w a s  used i n  t h e  dispenser  f o r  Gemini V t o  prevent 
t h i s  type of failure. 

The water dispenser functioned s a t i s f a c t o r i l y  i n  Gemini V ;  however, 
t h e  l ack  of a system f o r  measuring t h e  crew's water consumption caused 
d i f f i c u l t y  i n  analyzing f u e l  c e l l  water production and i n  determining 
t h e  ava i l ab le  water s torage volume remaining. The Crew Systems Division 
i n i t i a t e d  a p r i o r i t y  design e f f o r t  t o  obtain a water dispenser  which 
would measure t h e  amount of water used. This design w a s  completed, and . 
a water dispenser which meters one-half-ounce increments of water is  
being procured f o r  spacecraf t  6 and subsequent. 

The subs t an t i a l  u r ine  s p i l l a g e  encountered i n  Gemini I V  l e d  t o  a 
complete redesign of t h e  u r ine  system f o r  spacecraf t  5 and subsequent. 
This new system, which c o n s i s t s  of a por tab le  r ece ive r  and c o l l e c t i o n  
bag, worked very wel l  on Gemini V.  
t o  be s a t i s f a c t o r y ,  and s i m i l a r  systems have been incorporated i n  
spacecraf t  6 and subsequent. 

The system design i s  now considered 

The defecation equipment was s a t i s f a c t o r y  f o r  Gemini I V  and 
Gemini V missions. 
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Extravehicular Operation 

The extravehicular  operation of Gemini I V  successfu l ly  demonstrated 
t h e  operat ion and use of t h e  extravehicular  space s u i t ,  t he  l i f e  support 
system umbil ical  hose, and spacecraf t  ECS oxygen supply, and t h e  hand- 
held maneuvering u n i t  (HHMU). Because of t h e  favorable  r e s u l t s  of t h e  
HHMU evaluat ion,  planning and design e f f o r t s  f o r  subsequent extravehic- 
u l a r  missions were or ien ted  toward f u r t h e r  evaluat ion of t he  HHMU with 
an increased propel lan t  supply. 

An ex t ravehicu lar  support package (ESP) w a s  designed t o  provide an 
increased propel lan t  supply f o r  t h e  HHMU as w e l l  as a source of primary 
breathing oxygen independent of t h e  spacecraf t  ECS oxygen system. The 
ESP is  an extravehicular  back pack containing t w o  5000 p s i  t a n k s ,  a 
b a t t e r y ,  and a UHF t r ansce ive r .  
breathing oxygen t o  supply t h e  extravehicular  l i f e  support system chest  
pack i n  l i e u  of t he  oxygen supplied by t h e  umbil ical  hose assembly. 

One of t h e  tanks contains  primary 

The o ther  tank i n  t h e  ESP contains  Freon 1 4  f o r  use as a cold gas 
propel lan t  i n  t h e  HHMU. With t h i s  Freon 1 4  p rope l l an t ,  the  HHMU w i l l  
provide an impulse of 750 pound-seconds, near ly  twenty times t h e  impulse 
ava i l ab le  i n  Gemini I V .  U s e  of t h e  ESP w i l l  a l s o  permit t h e  extravehic-  
u l a r  as t ronaut  t o  operate  on a l ightweight  t e t h e r  which i s  longer and 
l e s s  r e s t r i c t i v e  than t h e  25-foot oxygen umbil ical  hose assembly. 
ESP i s  being incorporated i n  spacecraf t  8 ,  1 0 ,  and 11. 

The 

Extravehicular a c t i v i t y  w a s  i n i t i a l l y  planned f o r  t h e  Gemini V I  
mission. After  reviewing t h e  crew t r a i n i n g  and opera t iona l  preparat ion 
a c t i v i t i e s  f o r  t he  first rendezvous mission, it w a s  decided t h a t  EVA 
would be de le ted  from t h e  Gemini V I  mission. This de le t ion  precluded 
any in t e r f e rence  between extravehicular  a c t i v i t y  and t h e  primary ren- 
dezvous objec t ive  of t h i s  mission. 
ment has been omitted from spacecraf t  6.  

A l l  removable extravehicular  equip- 

COMMUNICATIONS SYSTEM 

The spacecraf t  communications systems operated s a t i s f a c t o r i l y  
during t h e  Gemini I V  and V missions. 

The use of high-frequency (HF) voice communications was extensive 
during t h e  Gemini V mission i n  comparison t o  previous missions.  The 
ob jec t ive  of t h e  HF tests was t o  evaluate  t h e  system 
long-range I i z k .  The GeEizi IV HF test. results were 

as an emergency 
inconclusive ~ ana 



12 

Gemini V test  data a r e  s t i l l  being evaluated. 
o r  d i r e c t i o n  f i n d i n g  was not used during t h e  post landing phase of 
Gemini V because t h e  HF antenna was not extended. The interphone 
c i r c u i t  t o  t h e  rescue personnel was used success fu l ly  during t h e  Gemini V 
postlanding phase. 

High frequency f o r  vo ice  

Minor changes incorporated i n  t h e  communications system are as 
follows : 

1. Effec t ive  w i t h  spacecraf t  4, t h e  voice  t ape  recorder  start 
function w a s  removed from t h e  comunica t ions  mode switch (a new switch 
w a s  added t o  t h e  voice con t ro l  cen te r  f o r  t h i s  f u n c t i o n ) ,  and a s l e e p  
switch was added t o  t h e  voice con t ro l  cen te r  t o  mute t h e  earphones of 
one crew member a t  a t ime. 

2.  On spacecraf t  5 ,  t h e  HF antenna switch w a s  modified t o  include 
an "extend" pos i t i on  f o r  t h e  adapter antenna, a "postlanding" p o s i t i o n  
f o r  t h e  r een t ry  module antenna, and an "of f '  p o s i t i o n  ( t h e  "postlanding" 
pos i t i on  has a mechanical guard which must be removed p r i o r  t o  switching 
t o  t h i s  p o s i t i o n ) .  

3 .  Effec t ive  w i t h  spacecraf t  6 ,  a modi f ica t ion  w a s  incorporated 
i n  which t h e  landing bus a r m  switch must be closed t o  extend t h e  r e e n t r y  
HF antenna, and t h e  HF antenna switch has "extend", " r e t r a c t " ,  and ' 'off' ' 
p o s i t  ions.  

P lan t ronics  microphones were used success fu l ly  during the  Gemini V 

P lan t ronics  molded ea rp ieces  were used i n  t h e  headse ts .  
mission i n  t h e  command p i l o t ' s  helmet, and i n  both of t h e  l ightweight 
headsets.  

TIME REFERENCE SYSTEM 

During t h e  Gemini I V  and V missions,  a l l  elements of t h e  time r e f -  
erence system performed normally and wi th in  t h e  s p e c i f i e d  accuracy. 
event t imer w a s  changed, e f f e c t i v e  w i t h  spacec ra f t  5 ,  from a capac i ty  
of 99 minutes 59 seconds t o  a capac i ty  of 59 minutes 59 seconds. 
elapsed time clock i s  being developed, e f f e c t i v e  wi th  spacec ra f t  6. 
There a r e  no equipment de l ive ry  problems a t  t h i s  t i m e .  

The 

An 
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INSTRUMENTATION SYSTEN 

V 
As a r e s u l t  of mylar d r ive  b e l t  breakages i n  t h e  PCM t a p e  recorders  

f o r  spacecraf t  5 ,  6 ,  and 7 during spacecraf t  systems t e s t s ,  an invest iga-  
t i o n  w a s  conducted by Radio Corporation of America (RCA). 
were found t o  adversely a f f e c t  dr ive-bel t  l i f e .  The f irst  and major 
f a c t o r  was t h e  method of  trimming t h e  d r ive  be l t s  t o  t h e  proper wid th  
during be l t  f ab r i ca t ion .  The RCA be l t  vendor trimmed t h e  be l t s  t o  the  
proper width by using an emery wheel .  
wi th  drive be l t s  made by s l i c i n g  t o  f i n a l  w i d t h ,  t h e  emery-wheel-ground 
be l t s  broke when 30 t o  40 percent  elongation w a s  reached, whi le  those  
made by s l i c i n g  d id  not break u n t i l  90 percent  elongation occiirred. RCA 
a l s o  found t h a t  t h e  dr ive-be l t  t ens ion  vas t h e  second f a c t o r  a f f e c t i n g  
b e l t  l i f e .  Using t h e  emery-wheel-ground b e l t s ,  it was found t h a t  w i t h  
be l t  tens ions  l a r g e r  than 1 pound, b e l t  l i f e  was severe ly  c u r t a i l e d .  
With 3 t o  3.5 pounds bel t  t ens ion ,  t h e  be l t s  would f a i l  i n  approximately 
60 hours,  The new be l t s  have been t e s t e d  by RCA, and d i d  not f a i l  u n t i l  
over TOO hours l i f e  had been reached. Drive be l t s  f o r  a l l  PCM recorders  
are being replaced w i t h  t he  edge-sliced b e l t s ,  and b e l t  t ens ion  i s  now 
con t ro l l ed  t o  a maximum of 1 pound. 

Two f a c t o r s  

When these  were t e s t e d  along 

The PCM tape  recorder  i n  spacecraf t  4 ceased recording during r een t ry  
when t h e  spacecraf t  w a s  at 2000 t o  3000 feet  on the  main parachute ,  
as i f  caused by a power f a i l u r e .  Spacecraft  t e s t i n g  of t h e  wir ing,  
switches,  and c i r c u i t  breakers; tape  recorder  t e s t i n g  under v i b r a t i o n ,  
and high and low temperature extremes; and endurance (over 700 hours run 
t i m e )  t e s t i n g  have not revealed any mode of tape  recorder  f a i l u r e .  It 
i s  concluded t h a t  t he  f l i g h t  crew inadver ten t ly  turned  t h e  tape recorder  
power con t ro l  switch o f f ,  and turned it back on a f t e r  being on t h e  
water, with t h e  dc-to-dc converter  o f f .  

ELECTRICAL SYSTEPJ 

Performance on Gemini I V  and Gemini V 

On Gemini I V ,  a chemical ( s i l ve r - z inc )  b a t t e r y  system suppl ied nominal 
e l e c t r i c a l  power t o  a l l  systems on t h e  main busses f o r  a l l  phases of t h e  
mission. There were two malfunctions related t o  the  i s o l a t e d  bus system. 
The manual r e t r o f i r e  d id  not  func t ion ,  and RCS t h r u s t e r  no. 5 f a i l e d  t o  
opera te .  Test ing following t h e  f l i g h t  d i d  not reveal any anomalies i n  
t h e  manual r e t r o f i r e  c i r c u i t r y ,  which remained w i t h  t h e  r een t ry  vehic le .  
The hyest igct ion of t h e  X S  t h r u s t e r  c i rc r r i t ry  ilncnvered an open w i r e  
wi th  evidence t o  show t h a t  it had received abusive handling. 
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Attent ion given t h e  fuel  c e l l  power system during t h e  Gemini V 
mission was due t o  t h e  hea ter  f a i l u r e  i n  t h e  r eac t an t  oxygen supply 
e a r l y  i n  t h e  f l i g h t ,  and hydrogen usage rates and water production 
rates ca lcu la ted  during t h e  mission. None of t hese  f a c t o r s  became 
a major problem. The oxygen cryogenic system operated success fu l ly  
a t  t h e  reduced pressures .  
of ampere-hours following t h e  mission,  it appears t h a t  t h e  hydrogen 
usage r a t e  and water production rates ca lcu la ted  during t h e  mission 
were high. 

From accura te  computer determinat ions 

From examination of t h e  Gemini da t a ,  t h e r e  i s  evidence t o  show 
t h a t  a f a u l t  and r e s u l t a n t  open i n  a wire t o  t h e  cryogenic oxygen system 
did  occur.  Examination of remaining spacecraf t  w i r e  and components 
a f te r  the  f l i g h t  revealed no anomalies. The fa i led  area, t h e r e f o r e ,  
stayed with t h e  adapter  module as expected. 

Fuel Ce l l  

A s  reported i n  t h e  previous r e p o r t ,  s ec t ions  1528(521) and 1531(522),  

P r io r  t o  beginning t h e  ho r i zon ta l  spacecraf t  powered-up 
a l loca ted  t o  spacecraf t  5 ,  were replaced by sec t ions  1532( 523) and 
1533(524). 
t e s t  i n  t h e  vacuum chamber (Tenney), t h e s e  sec t ions  were leak-checked. 
They were found t o  have gross  leakage through t h e  ind iv idua l  c e l l  frames. 
Subsequent f a i l u r e  ana lys i s  showed evidence of extensive membrane dry ing ,  
which could have caused t h e  c e l l  l eaks .  It should be noted t h a t  sho r t  
screen c e l l s  with improved edge sea l ing  have a l ready  been placed i n  pro- 
duct ion with e f f e c t i v i t y  of sec t ion  1537 and up. I n  add i t ion ,  a pro- 
cedure f o r  biweekly leak-checking f u e l  c e l l  s ec t ions  i n  s torage  and 
maintenance of t h e  c e l l  water content  w a s  i n i t i a t e d .  

Sect ions 1534(525) and 1536(526) were then  i n s t a l l e d  i n  spacecraf t  5 
and powered-up i n  t h e  v e r t i c a l  vacuum chamber ( C B I )  t e s t  on June 11, 1965. 
It had i t s  i n i t i a l  a c t i v a t i o n  on June 6,  1965. Third a c t i v a t i o n  occurred 
on J u l y  2 1 ,  1965, as p a r t  of t h e  w e t  mock simulated launch tes t .  A decay 
i n  performance of t h e  sec t ions  observed at t h i s  t i m e  ind ica ted  t h a t  t h e i r  
performance a t  t h e  times of scheduled launch and subsequent f l i g h t  would 
be marginal. 
removed from t h e  spacecraf t  and re turned  t o  S t .  Louis f o r  f u r t h e r  t es t -  
ing. During w e t  mock, f u e l  c e l l  product water was observed t o  be leak- 
ing from t h e  module plumbing. The leaking  l i n e s  and product water "B" 
t ank  were replaced and sec t ions  1537 ( 527 ) and 1538 ( 528) were i n s t a l l e d  
on t h e  module. On August 4, 1965, t h e  new sec t ions  received t h e i r  in-  
i t i a l  ac t iva t ion  from t h e  f u e l  c e l l  r e a c t a n t  supply system module i n  t h e  
demated condi t ion.  The product water valves were rep laced ,  and t h e  
module was i n s t a l l e d  on t h e  spacecraf t .  These sec t ions  were subsequently 
ac t iva t ed  on August 18, 1965, f o r  t h e  scheduled launch of spacecraf t  5 

The spacecraf t  was demated and t h e  sec t ions  were then 

Y 
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on August 19,  1965. During t h e  hold,  t h e  f i e 1  c e l l s  were kept on low 
loads  (1 ampere per  s t ack )  u n t i l  i n i t i a t i o n  of t h e  count f o r  t h e  launch 
on August 21, 1965. I n f l i g h t  performances of sec t ions  527 and 528 were 
e n t i r e l y  s a t i s f a c t o r y  and cons i s t en t  w i t h  previous ground tes t s .  De- 
t a i l s  of t h e i r  performance w i l l  be given i n  t h e  Gemini Program Mission 
Report - Gemini V (MSC-G-R-65-4). 

P r io r  t o  t h e  w e t  mock, simulated launch with sec t ions  525 and 526, 
checkouts of launch f a c i l i t y  AGE and procedures were performed u t i l i z i n g  
sec t ions  1522(518) and 1531(522).  
of t h e  simulation of spacecraf t  5 procedures i n i t i a t e d  i n  S t .  Louis. 
Sec t ion  522 joined 518 af ter  t h e  coolant contamination introduced by 
f a i l u r e  of 521 w a s  cleaned up at t h e  vendor (GE) f a c i l i t i e s .  During t h e  
f l i g h t  of Gemini V ,  problems occurring i n  t h e  reac tan t  supply system l e d  
t o  off-nominal operat ion of i t s  f u e l  c e l l s .  Sect ions 525 and 526 were 
t e s t e d ,  while t h e  f l i g h t  progressed, t o  de te rn ine  t h e  e f f e c t  of t hese  
condi t ions .  These sec t ions  were d e l i b e r a t e l y  flooded by shu t t ing  t h e  
product water valves .  A per iod of 39 hours w a s  required t o  reduce , the i r  
performance below acceptable  l e v e l s .  I n  add i t ion ,  these  sec t ions  were 
subjected t o  extensive per iods of oxygen purcing,  open c i r c u i t  operat ion 
and low reac tan t  supply pressure .  This s e r i e s  of t e s t s  ind ica ted  t h a t  
sec t ions  525 and 526 were capable of supplyinp: Gemini V requirements. 

The t e s t s  with 518 were a cont inuat ion 

Due t o  t h e  corrosion problems assoc ia ted  with t h e  water va lves ,  a 
program was i n i t i a t e d  t o  develop valves  r e s i s t a n t  t o  t h e  product water. 
The i n i t i a l  approach taken w a s  replacement of t h e  a f f ec t ed  materials by 
a more corrosion resistant a l loy .  
so lenoids  due t o  t h e  changed magnetic p rope r t i e s .  

The new a l l o y  w i l l  r equ i r e  modified 

Water samples r e s i s t i n g  p u r i f i c a t i o n  by t h e  ion exchange column 
were analyzed. I d e n t i f i c a t i o n  of t h e  impur i t ies  l e d  t o  se l ec t ion  of 
new resins ,  which when used i n  s e r i e s  with t h e  previous ion-exchange 
materials, c l a r i f i e d  t h e  water. A program with human volunteers  drink- 
i n g  r a w  f u e l  c e l l  water r e su l t ed  i n  no apparent ill e f f e c t s .  The r e s u l t s  
of t h e  program are s t i l l  under ana lys i s .  Due t o  poss ib le  induced water 
system problems and t h e  lack  of any urgent requirement,  a l l  p lans  f o r  
u t i l i z i n g  t h e  column and product water i n  t h e  Gemini program have been 
terminated.  

POSTFLIGHT INSPECTIONS 

Spacecraft  4 

The p o s t f l i g h t  evaluat ion of t h e  spacecraf t  4 r een t ry  moduie w a s  
conducted a t  t h e  Kennedy Space Center ( K S C )  Yrorn June il t o  Zune 25, 
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1965. 
A de ta i l ed  summary of t h e  inspect ion i s  contained i n  NASA MSC Report 
MSC-G-R-65-3 "Gemini Program Mission Report-Gemini I V "  . 

The reent ry  module was received a t  t h e  Cape i n  good condi t ion.  

Spacecraft  5 

A meeting was held at KSC on Ju ly  13, 1965, t o  incorporate  f i n a l  
r ev i s ions  t o  Cape SEDR F598-5 "Gemini P o s t f l i g h t  Inspect ion and Cleanup- 
Spacecraft  5" and t o  d iscuss  r ev i s ions  t o  t h e  spacecraf t  t e s t  request  
(STR) procedures f o r  spacecraf t  5. 

The spacecraf t  5 r een t ry  module was recovered by t h e  U.S.S. Lake 
Champlain on August 29, 1965. 
guidance and instrumentation systems were removed, c leaned,  and packaged 
t o  prevent f u r t h e r  de t e r io ra t ion  due t o  salt water immersion. 
en t ry  module was returned t o  Mayport Naval S t a t i o n ,  F lo r ida ,  where 
t h e  RCS w a s  deact ivated and t h e  r een t ry  assembly then flown t o  Cape 
Kennedy f o r  the  p o s t f l i g h t  evaluat ion.  

Certain i tems of equipment i n  t h e  i n e r t i a l  

The re -  

G E M I N I  LAUNCH AND TARGET VEHICLES AND ASSOCIATED EQUIPMENT 

GEMINI LAUNCH VEHICLE 

General 

Gemini I V  was launched from Cape Kennedy on June 3,  1965. 
vehic le  performance was  s a t i s f a c t o r y .  The only anomaly was a higher 
than  predicted f i r s t - s t a g e  t r a j e c t o r y .  This anomaly w a s  caused p r i -  
mari ly  by higher than  predicted t h r u s t ,  even though t h e  engine model 
was rev ised  a f t e r  GT-3 and t h e  t r a j e c t o r y  was reshaped. 

Launch 

Gemini V was successfu l ly  launched on August 21, 1965. Launch 
veh ic l e  performance w a s  s a t i s f a c t o r y .  

GLV-6 s t a tus . -  The vehic le  completed v e r t i c a l  tes t  f i x t u r e  (VTF) 
t e s t i n g ,  and r o l l o u t  inspect ion was accomplished on J u l y  10, 1965. 
veh ic l e  was removed from t h e  VTF on J u l y  19, 1965, and weight-balance 
measurements were made on Ju ly  21, 1965. 

The 

Delivery t o  Cape Kennedy was 
I completed, and t h e  veh ic l e  was held i n  storaKe u n t i l  t h e  Gemini V launch. 
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GLV-7 s t a tus . -  Erection of GLV-7 i n  t h e  VTF was completed on 
June 28 , 1965. Subsystems func t iona l  v e r i f i c a t i o n  t e s t  (SSFVT) w a s  
s t a r t e d  J u l y  22, 1965, and completed August 20, 1965. 

GLV-8 s ta tus . -  Horizontal  s p l i c i n g  was completed on J u l y  9 ,  1965. 
Horizontal  t e s t i n g  i s  in  progress.  

GLV-9 s t a tus . -  Tank r o l l o u t  inspect ion w a s  held a t  Denver on 
J u l y  28 and 29, 1965. 
August 9 and August 16,  1965. 

Shipment t o  Baltimore was by r a i l  between 

GLV-10 s t a tus . -  Tank r o l l o u t  inspect ion was held a t  Denver on 
August 24 and 25, 1965. 

F l igh t  Controls 

A three-axis  reference system (TARS) design review was conducted 
with SSD/Aerospace, Martin,  and Gemini Program Office r ep resen ta t ives  
at Minneapolis-Honeywell t o  review severa l  manufacturing improvements 
f o r  f i v e  new TARS packages. The improvements include X-ray of a l l  
mylar-type capac i tors  and a l l  diodes and t r a n s i s t o r s ,  except t h e  semi- 
conductors used i n  t h e  TARS timers. A similar review was conducted 
f o r  t h e  TARS timer at Texas Instruments t o  review q u a l i t y  and relia- 
b i l i t y  f o r  t h e  new TARS. 

The R e l i a b i l i t y  and Extended-Life Test Program f o r  t h e  malfunction 
de tec t ion  system (MDS) r a t e  switch package and t h e  malfunction de tec t ion  
package a r e  progressing s a t i s f a c t o r y .  The test  program i s  expected t o  
demonstrate t h a t  t h e  r a t e  switch package l i f e  can be extended from t h e  
present  500-hour l i m i t  t o  possibly 1000 hours. 

Gemini Program Office representa t ives  met with Aerospace and 
General E l e c t r i c  at Syracuse, New York, t o  review the  p o s t f l i g h t  data 
ana lys i s  program i n  an attempt t o  determine t h e  discrepancies  between 
NASA's and General E l e c t r i c ' s  i n s e r t i o n  parameters. Preliminary inves- 
t i g a t i o n  ind ica t e s  a poss ib le  lateral r a t e  measurement bias problem 
o r  poss ib ly  a r e f r a c t i o n  problem t h a t  somehow a f f e c t s  t h e  e l eva t ion  and 
lateral  r a t e  neasurements. Additional meetings are being conducted t o  
determine these  b iases .  

Propulsion 

Engine s t a tus . -  Two f i r s t - s t a g e  engines ( s e r i a l  nos. 1009 and 1010) 
and one second s tage  engine (serial  no. 2009) were de l ivered  during 
t h e  r epor t ing  per iod.  
during t h i s  repor t ing  period. 

There were no s i g n i f i c a n t  engine problems 
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Gemini s t a b i l i t y  improvement program (GEMSIP).- A l l  engine t e s t i n g  
planned under t h e  GEMSIP program has been successfu l ly  completed. The - - -  
first  Gemini engine equipped with t h e  GEMSIP i n j e c t o r  (2009) was de l ivered  
during t h i s  repor t ing  per iod.  
f o r  Ti tan  I I I C  f l i g h t  t e s t  have been de l ivered  with t h e  f i r s t  f l i g h t  
test  scheduled f o r  ea r ly  December of 1965. 

The two GEMSIP i n j e c t o r  equipped engines 

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

A l l  f l i g h t  components of t h e  Gemini launch veh ic l e  have completed 
q u a l i f i c a t i o n  t e s t i n g .  

ATLAS/AGENA VEHICLE 

General 

During t h i s  qua r t e r ,  Gemini Agena t a r g e t  vehic les  (GATV) 5001 and 
5002 were de l ivered  t o  t h e  Eastern Test Range (ETR) on May 30, 1965, 
and J u l y  26, 1965, respec t ive ly .  Vehicle 5001 was f e r r i e d  by a C-124, 
and veh ic l e  5002 by t h e  Guppy. Vehicle 5001 w a s  checked out a t  ETR as 
a f l i g h t  u n i t ,  and on J u l y  22, 1965, a simultaneous countdown and launch 
simulation demonstration (SLD) w a s  held.  This t e s t  covered almost a l l  
f a c t o r s  of a normal launch and performance of t h e  Gemini Atlas Agena 
t a r g e t  vehic le  (GAATV) systems w a s  s a t i s f a c t o r y .  The t e s t  a l s o  included,  
f o r  t r a i n i n g  purposes, postlaunch simulation of t h e  GATV i n j e c t i o n  and 
t h e  f i r s t  o r b i t  pass  during t h e  GLV countdown. 

A failure i n  t h e  MCC-Houston computer system caused a t ransmission 
t o  t h e  GATV of s eve ra l  spurious commands. 
v a l i d  and were accepted by t h e  GATV. 
s tored  program command loads and t h e r e  were no ser ious  r e s u l t s .  
count w a s  held and l a t e r  concluded successfu l ly ,  
under inves t iga t ion  by a l l  p a r t i e s  concerned. 

Some of t hese  commands were 
For tuna te ly ,  most of t hese  were 

The 
This problem has been 

Computer groups at ETR reported t h a t  no problems were encountered 
i n  switching t h e  guidance equation t r a y s  from those  f o r  t h e  GAATV 
t o  those f o r  t h e  GLV during t h e  90-minute per iod.  
veh ic l e  and GATV were removed from t h e  s tand and re turned  t o  hangars. 
A t l a s  veh ic l e  5301 was returned t o  t h e  s tand on August 16,  1965. 

After  SLD, t h e  Atlas 

After r e c e i p t  of Gemini Agena t a r g e t  veh ic l e  5002, a complete check- 
out  and composite i n t e r f a c e  test  w a s  run with t h e  t a r g e t  docking adapter  
(TDA) i n  prepara t ion  f o r  Plan X ( r a d i o  frequency and func t iona l  compat- 
i b i l i t y  t es t s ) .  Plan X ,  including use of both t h e  old and t h e  new 
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from August 25 t o  September 1, 1965. 
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were conducted 

No s i g n i f i c a n t  rad io  frequency in t e r f e rence  (RFI) or  electromag- 
n e t i c  i n t e r f e rence  (EMI) problems were found t o  e x i s t  between t h e  t a r g e t  
veh ic l e  and t h e  spacecraf t .  A few i n t e r n a l  anomalies were noted i n  both 
veh ic l e s  and co r rec t ive  ac t ions  were taken.  Most s i g n i f i c a n t  of 
t h e s e  w a s  a r e p e t i t i v e  clockout (t ime remaining goes t o  zero)  of t h e  
GATV's  emergency r e s e t  timer, and a 1- t o  2-second l o s s  of te lemetry 
when commands f o r  t h e  TDA cone t o  un r ig id i ze  were sen t .  

Complex C - 1 0  and t h e  Hangar E AGE were given a f i r s t  a r t i c l e  con- 
f i g u r a t i o n  inspect ion ( F A C I )  during July and August. 
d i screpancies  were found but none which would compromise vehic le  t e s t i n g .  

Some paperwork 

Gemini Agena Target Vehicle 

S t ruc tures . -  A s e r i e s  of four  shroud separa t ion  tes ts  were success- 
fully completed during t h i s  period. 
shroud, modified with t h e  tension band and s t ronger  pivot  bracke ts ,  was 
subjected t o  two separat ions each a t  t h e  nominal and worst case condi- 
t i o n s .  No problems were found and t h e  amount of deb r i s  from explosive 
b o l t s  w a s  small. 
t e s t  r e s u l t s  i nd ica t e  t h a t  t h e  shroud system i s  f u l l y  qua l i f i ed  f o r  
f l i g h t .  

A Gemini Agena t a r g e t  vehic le  (GATV) 

Although data evaluat ion i s  s t i l l  i n  progress ,  t h e  

During t h i s  per iod ,  discussions of poss ib le  damage t o  t h e  horizon 
sensors  led t o  a decis ion t o  change t h e  t iming f o r  blowoff of t h e  TDA 
transponder cover door. This operat ion now takes  place at SECO instead 
of VECO and t h e  t iming c i r c u i t r y  has been changed on vehic les  5001 and 
5002. 

Some corrosion of t h e  SLV-to-GATV mating f lange has been noted a t  
t h e  Em. This a rea  was cleaned, thoroughly inspected,  and sealed t o  pre- 
vent  f u r t h e r  damage. No f l i g h t  problem present ly  exists.  

Propulsion.-  A s  of August 26, 1965, t h e  last t e s t s  on t h e  f i n a l  
conf igura t ion  primary propulsion system (PPS) gas generator valves  were 
completed s a t i s f a c t o r i l y .  This concluded q u a l i f i c a t i o n  of a l l  propulsion 
system components. A review w a s  made during August of Bel l  Aerospace 
Corporation (BAC) and Lockheed Missiles and Space Co. (LMSC) replacements 
of c r i t i c a l  turbopump p a r t s  and a d i r e c t i v e  w a s  issued by SSD t h a t  no 
f u r t h e r  replacements of such p a r t s  were t o  be made without SSD approval. 
This dec is ion  was based on t h e  f a c t  t h a t  t h e r e  was no es tab l i shed  c r i -  
t e r i a  f o r ,  nor cont ro l  o f ,  such r e p a i r s .  Formal procedures w i l l  be pro- 
vided f o r  f u t u r e  work of t h i s  type.  
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A high-pressure leak  i n  t h e  helium p res su r i za t ion  system p r i o r  t o  
simultaneous launch demonstration l e d  t o  replacement of most of t h e  
system plumbing and va lves ,  and t h e  pressure b o t t l e .  
contaminants found revealed t h a t  improper c leaning and p a r t s  replacement 
had been performed on t h e  vehic le  helium system a f t e r  use  of t h e  system 
during hot f i r e  a t  t h e  Santa Cruz t e s t  base. 

Analysis of t he  

E lec t r i ca l . -  A s  a r e s u l t  of e a r l i e r  t e s t s  and s t u d i e s ,  a s e r i e s  of 
running l i g h t s  have now been designed and i n s t a l l e d  on t h e  GATV. 
set c o n s i s t s  of t h r e e  l i g h t s  f o r e  and a f t  on t h e  GATV, w i t h  each group 
having a red ,  green, and amber l i g h t .  The l i g h t s  a r e  12 v o l t  , 2 w a t t s  
each, and l i k e  co lors  a r e  a l ined .  A t imer  c i r c u i t  and two b a t t e r i e s  
were i n s t a l l e d  on GATV 5002 t o  allow reac t iva t ion  of t h e  l i g h t s  a f t e r  
a prese lec ted  t i m e  i n  o r b i t .  

The 

F i n a l  design and i n s t a l l a t i o n  of c i r c u i t r y  changes t o  t he  engine 
saf ing  ( m / s t o p  system) were a l s o  completed. 
engine can be armed o r  safed by ground command. 
proper mode of operat ion,  a loss of spacecraf t  power through t h e  arm/stop 
c i r c u i t  w i l l  cut  o f f  o r  prevent engine secondary propulsion system (SPS) 
or PPS f i r i n g s .  Regardless of previous ground commands, t h e  f l i g h t  crew 
can f i r e  o r  s top  t h e  propulsion systems by hard l ine  command, once docked. 

With t h i s  new des ign ,  t h e  
In  add i t ion ,  w i t h  t h e  

The forward power d i s t r i b u t i o n  J-box completed q u a l i f i c a t i o n  tests 
and t h e  aft  power d i s t r i b u t i o n  J-box, aft  s igna l  condi t ioning J-box, 
forward s igna l  condi t ioning J-box, and f l i g h t  command log ic  package com- 
p l e t ed  l i f e  t e s t i n g  during e a r l y  August of 1965. 
l i f e  tests on t h e  forward power d i s t r i b u t i o n  J-box w i l l  not now be com- 
p le ted  before t h e  da te  s e t  f o r  t h e  Gemini V I  launch. 

Elevated s t r e s s  and 

Communications and cont ro l . -  A programer and command c o n t r o l l e r  of 
t h e  new-type C and C system were de l ivered  t o  Cape Kennedy on August 1 4  
and 16,  1965, respec t ive ly .  
Plan X e f f o r t s .  
programer would not accept a binary one i n  t h e  fou r th  b i t  of t h e  t ime 
word. This was l a t e r  t r aced ,  by tes ts  a t  LMSC, t o  a shorted sense 
ampl i f ie r  transformer and t o  a shorted r e s i s t o r  i n  t h e  A-11 module of 
t h e  memory load log ic  c i r c u i t .  
re turned  t o  Cape Kennedy as a spare  f o r  veh ic l e  5002. 

These u n i t s  were used successfu l ly  i n  
During Plan X t e s t i n g ,  it w a s  noted t h a t  t h e  old-type 

This  programer w i l l  be repa i red  and 

During t h i s  per iod ,  approval was given f o r  c i r c u i t  changes t o  t h e  
program t o  increase  t h e  t r i g g e r i n g  l e v e l  of t.he log ic  and l o g i c  counter 
f l i p - f l o p  c i r c u i t s  i n  t h e  memory assembly. 
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Guidance. - Fina l  Massachusetts I n s t i t u t e  of Technology (MIT) s t u d i e s  
on docked s t a b i l i t y ,  us ing  t h e  l a t e s t  McDonnell A i r c r a f t  Corporation (MAC) 
damping d a t a ,  have shown t h e  GATV's f l i g h t  con t ro l  system t o  be marginal 
o r  uns tab le  f o r  main engine f i r i n g s .  Therefore, d i r e c t i o n  was given on 
August 2 ,  1965, t o  proceed with t h e  design changes necessary t o  i n s t a l l  
a "lead-lag" c i r c u i t  change i n t o  t h e  f l i g h t  con t ro l  e l e c t r o n i c s  package 
f o r  a l l  veh ic l e s  t o  be flown a f t e r  5002. 

Atlas Launch Vehicle 

The A t l a s  SLV-3 (veh ic l e  5302) a r r i v e d  a t  t h e  Cape on August 11, 
1965 v i a  t r u c k  and i s  undergoing checkout i n  Hangar J. 

LAUNCH COMPLEX MODIFICATIONS 

Complex 19 

A s  a r e s u l t  of t h e  d i f f i c u l t i e s  encountered i n  lowering and r a i s i n g  
t h e  e rec to r  during t h e  Gemini I V  and V opera t ions ,  t h e  following s t e p s  
have been taken : 

1. The e l e c t r i c a l  drawings f o r  t h e  e rec to r  have been brought up 
t o  date. 

2. A l l  e r e c t o r  wiring and r e l a y s  have been inspected and r e i d e n t i -  
f i e d ,  and a l a r g e  number of r e l ays  have been replaced. 

3 .  Engineering and maintenance personnel have been t r a i n e d  f o r  and 
assigned t h e  r e s p o n s i b i l i t y  f o r  t h e  operation of t h e  e rec to r .  
maintenance procedures have been updated and w i l l  be adhered t o .  

Preventive 

4. A l l  r e l a y s  requi red  only f o r  t h e  operation of t h e  second s t age  
e r e c t o r ,  which is  no longer used, have been bypassed. 

5 .  A thorough checkout of t h e  e r e c t o r  systems w i l l  be included as 
an F-1 day procedure f o r  each launch opera t ion .  

The i n s t a l l a t i o n  of t h e  dual propel lan t  s torage  and conditioning 
The equipment w i l l  be used f o r  system is  now complete and opera t iona l .  

t h e  Gemini V I  and V I 1  launch operations.  

Two flowmeters, i n  a s e r i e s  arrangement i n  each f u e l  and ox id ize r  
t r a n s f e r  l i n e  t o  t h e  launch veh ic l e ,  w i l l  be used f o r  t h e  Gemini V I  and V I 1  
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launch operat ions.  
check on t h e  c a l i b r a t i o n s  of t h e  meters while they a r e  i n  use .  The shed 
which houses t h e  flowmeters on t h e  complex w a s  extended t o  cover 
t h e  new i n s t a l l a t i o n .  

The use of t hese  tandem flowmeters w i l l  provide a 

The backup launch veh ic l e  a i r  condi t ioning equipment i s  opera t iona l .  
No f u r t h e r  major modif icat ions of Complex 19 are planned. 

Complex 1 4  

The complex became opera t iona l  f o r  t h e  simultaneous launch demon- 
s t r a t i o n  (SLD) held i n  conjunction with t h e  Gemini V wet mock simulated 
launch ( W E L ) .  There were no s iEn i f i can t  complex problems during t h i s  
exerc ise .  No major modif icat ions t o  t h e  complex are planned. 

FLIGHT EVALUATION 

The Gemini I V  Launch Summary Report ,  wr i t t en  a t  Cape Kennedy 2 hours 
a f t e r  l i f t - o f f  on June 3 ,  1965, r e f l e c t e d  information obtained by voice 
monitoring t h e  Gemini launch veh ic i e  and spacecraf t  launch opera t ions ,  
and by coordinat ion with mission con t ro l  and launch opera t ions  personnel.  
Preparat ion of d a i l y  progress  r epor t s  was accomplished a t  Houston from 
t h e  same da ta  sources p lus  l imi t ed  quick-look data. 

Systems personnel ,  monitoring mission progress  i n  f a c i l i t i e s  adja-  
cent  t o  t h e  mission operat ions con t ro l  room ( M O C R ) ,  had exce l l en t  access  
t o  mission information concerning ind iv idua l  areas of r e s p o n s i b i l i t y .  
This information w a s  u se fu l  f o r  o r i e n t a t i o n  and d i r e c t i o n  of mission 
evaluat ion a c t i v i t i e s .  Evaluation commenced on end-of-mission (EOM) 
p lus  2 days and t h e  Gemini I V  Mission Report was d i s t r i b u t e d  on EOM 
plus  33 days. 

Due t o  t h e  magnitude of data co l l ec t ed  by t h e  POI te lemet ry  system 
on a long durat ion f l i a h t ,  and t h e  necess i ty  f o r  reducing t h i s  d a t a  with 
an in te r im reduct ion system a t  MSC-Houston, t h e  GPO decided t o  u t i l i z e  
osc i l lograph  da ta  as a prime information source,  and reduce by computer 
means only t h a t  da t a  which related t o  se l ec t ed  t i m e  segments of spacecraf t  
systems a c t i v i t y ,  experiment performance, and problem per iods .  Data was 
reduced p r i n c i p a l l y  a t  MSC-Houston ; however, s i g n i f i c a n t  data reduct ion  
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was accomplished by t h e  Kennedy Space Center and t h e  McDonnell A i r c r a f t  
Corporation. The Goddard Space F l igh t  Center and t h e  A i r  Force Eas te rn  
Test Range provided e s s e n t i a l  support of osc i l lograph  d a t a  reduct ion  
and magnetic t a p e  formating and copying. 

Seventy-one Spacecraft  Test Requests (STR's) were generated as a r e -  
s u l t  of t h e  Gemini I V  eva lua t ion .  The first STR w a s  w r i t t e n  on launch 
minus 1 day; but t h e  major i ty  were i n i t i a t e d  during t h e  first 2 weeks 
of eva lua t ion .  STR's were i n i t i a t e d  immediately t o  reso lve  problems un- 
covered o r  defined during t h e  eva lua t ion ,  and t o  provide c o r r e c t i v e  
ac t ion .  Some r e s u l t s  Of Sm ac t ion  were p a r t i a l l y  a v a i l a b l e  f o r  consid- 
e r a t i o n  p r i o r  t o  completion of t h e  Mission Report. The major i ty  of t e s t  
r e s u l t s  were a v a i l a b l e  subsequent t o  t h e  completion of mission eva lua t ion .  

GEMINI  V 

I n f l i g h t  r epor t ing  of Gemini V was conducted i n  t h e  same manner as 
t h a t  of Gemini I V ,  except t h a t  add i t iona l  monitoring f a c i l i t i e s  were 
established f o r  mission evaluation team members i n  Building 12 ,  and two 
s p e c i a l  support teams.were formed t o  provide systems support on t h e  f u e l  
c e l l  and guidance and con t ro l  systems t o  f l i g h t  c o n t r o l  personnel. 

Mission eva lua t ion ,  scheduled f o r  33 days, began on August 26, 1965, 
t h e  f i f t h  day of f l i g h t ,  and w a s  t o  continue through t h e  remainder of 
t h e  r epor t ing  period. By t h e  f i f t h  day of eva lua t ion ,  31 STR's had been 
submitted, of which two were disapproved and one withdrawn. 

Evaluation proceeded normally and completion was a n t i c i p a t e d  t o  be 
on schedule. 
i d e n t i f i e d  f o r  r e so lu t ion .  

A t o t a l  of 36 known o r  suspected problem areas had been 

NETWORK COORDINATION 

PROGRAM REQUIREMENTS DOCUMENT 

Revision 15 t o  t h e  Gemini Program Requirements Document (PRD) 3600 
was publ ished and d i s t r i b u t e d  during t h e  quarter .  

A new document, t h e  Program Support Requirements Document (PSRD) 

a t  NASA Headquarters and t h e  National Range Division (NRD) of DOD f o r  
iias 'jeen approyed by +hn nnnrnfinnc vpb. ul_____ Si~pport. Requirements O f f  i c e  (OSRO) 
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levying mission requirements f o r  Gemini V I ,  This document r ep laces  t h e  
Mission Support Requirements Document t h a t  w a s  requi red  by OSRO f o r  
levying MSC support requirements f o r  Gemini Missions I V  and V.  The 
major i ty  of t h e  PRD information i s  dupl ica ted  i n  t h e  new PSRD. 

GROUND NETWORK 

The radar skin- t racking procedures which were being developed t o  
support Gemini missions proved t o  be extremely successful .  On Gemini 
Missions I V  and V ,  t h e  Manned Space F l igh t  Network (MSFN) C-band r ada r s  
were able t o  t r a c k  t h e  spacecraf t  i n  both t h e  beacon and skin- t rack mode. 
A s  a r e s u l t ,  it was poss ib l e  t o  obta in  t r ack ing  data when t h e  spacecraf t  
was powered-down and had no t r ack ing  beacons operat ing.  The MSFN C-band 
radars and t h e  North American A i r  Defense Command (RORAD) Space Acquis i t ion 
Detect ion and Tracking System (SPADATS) radars provided t r a c k  of t h e  launch 
veh ic l e  second s tage  from spacecraf t  separa t ion  u n t i l  r een t ry .  On t h e  
Gemini V mission, t h e  NORAD radars a l s o  t racked  t h e  rendezvous evalua- 
t i o n  pod and provided NASA with ephemeris and r een t ry  data. These skin- 
t r ack ing  procedures have now been in t eg ra t ed  i n t o  t h e  network support  
p lan  f o r  a l l  remaining Gemini missions.  

MISSION COMPLETED AND MISSION PLANNING 

G E M I N I  I V  MISSION SUMWIRY 

The second manned mission of t h e  Gemini Program, Gemini I V Y  was 
launched from Complex 19 a t  Cape Kennedy, F lo r ida ,  a t  1 0 ~ 6  a .m.  e .s . t .  
on June 3, 1965. 
with t h e  recovery of t h e  spacecraf t  a t  2:28 p.m. e.s.t.  The spacecraf t  
w a s  manned by Astronaut James A .  McDivitt ,  command p i l o t ,  and Astronaut 
Edward H. White 11, p i l o t .  The f l i g h t  crew completed a b d a y  mission 
i n  exce l l en t  phys ica l  condi t ion ,  and demonstrated f u l l  con t ro l  of t h e  
spacecraf t  and competent management of a l l  aspec ts  of t h e  mission. 

The mission was successfu l ly  concluded on June 7 ,  1965, 

The major ob jec t ives  of t h e  Gemini I V  mission were t o  demonstrate 
and eva lua te  t h e  performance of t h e  Gemini spacecraf t  systems f o r  a 
per iod of approximately 4 days i n  space,  and t o  eva lua te  t h e  e f f e c t s  of 
prolonged exposure of t h e  f l i g h t  crew t o  t h e  space environment i n  prep- 
a r a t i o n  f o r  missions of longer  dura t ion .  
t o  demonstrate ex t ravehicu lar  a c t i v i t y ,  t o  conduct s ta t ion-keeping and 
rendezvous maneuvers with t h e  expended Gemini launch veh ic l e  (GLV)  second 

I n  add i t ion ,  it w a s  desired 
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s t age ,  t o  demonstrate t h e  c a p a b i l i t y  t o  make s i g n i f i c a n t  inp lane  and 
out-of-plane maneuvers, t o  deomonstrate o r b i t a l  a t t i t u d e  and maneuver 
system (OAMS) c a p a b i l i t y  t o  opera te  as a backup t o  t h e  re t rograde  rocket 
system, and t o  execute eleven experiments. 

A l l  primary and secondary mission ob jec t ives  were met with two 
exceptions. A dec is ion  was made la te  i n  t h e  first revolu t ion  not t o  
attempt the  rendezvous w i t h  t h e  expended Gemini launch vehic le  second 
s t age  because t h e  a l l o t t e d  propel lan ts  f o r  t h e  o r b i t a l  a t t i t u d e  and 
maneuver system had been consumed during t h e  station-keeping exe rc i se  
with t h e  second s tage.  A computer-controlled r een t ry  was not flown be- 
cause of an inadver ten t  a l t e r a t i o n  of t h e  computer memory during revo- 
l u t i o n  48. This a l t e r a t i o n  occurred during an attempt t o  remove power 
from t h e  computer following an Epparrent malfunction of t h e  computer 
power-down c i r c u i t r y .  

The Gemini launch veh ic l e  performed s a t i s f a c t o r i l y  i n  a l l  r e spec t s .  
A vir icg errcr ir: t h e  e r e c t c r  systec! c x s e d  a ?5-?Rinute hsld st T-35 mi=- 
Utes. The launch veh ic l e  had a s l i g h t l y  l o f t e d  f i r s t  s tage t r a j e c t o r y ;  
however, t h e  changes t o  t h e  guidance program a f t e r  t h e  GT-3 mission d id  
decrease t h i s  condi t ion  from t h a t  experienced on previous f l i g h t s ,  

For t h e  f irst  t i m e ,  mission c o n t r o l  was accomplished from t h e  
Mission Control Center,  Houston. Some minor problems occurred; however, 
t hey  d id  not d e t e r  from accomplishing t h e  con t ro l  i n  a s a t i s f a c t o r y  manner. 

GEMINI  V MISSION SUMEARY 

The t h i r d  manned mission of t h e  Gemini Program, Gemini V ,  was 
launched from Complex 1 9  a t  Cape Kennedy, F lor ida  at 9:OO a . m .  e.s.t.  
on August 21, 1965. 
Charles Conrad, Jr., p i l o t ,  completed t h e i r  8-day mission on August 29, 
1965. The Gemini V mission w a s  highly successfu l  and provided s i g n i f i -  
can t  information f o r  f u t u r e  space programs. The mission marked t h e  first 
time t h a t  f’uel c e l l s  provided t h e  e l e c t r i c  power f o r  a spacecraf t  i n  
o r b i t .  
i n  an o rde r ly  fashion. This f l i g h t  provided a wealth of experience i n  
t h e  f i e l d . o f  extended manned space f l i g h t .  

Astronauts L.  Gordon Cooper, command p i l o t ,  and 

The problems assoc ia ted  w i t h  an 8-day f l i g h t  were met and solved 

The f i r s t - o r d e r  mission ob jec t ives  of the  Gemini V mission were t o  
eva lua te  t h e  performance of t h e  rendezvous guidance and navigation sys- 
t e m  using t h e  rendezvous evaluation pod (REP),  t o  demonstrate manned 
orhit.al flight. i n  t h e  Gemini n p c c c r a f t  for approximately 8 days, and 
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t o  eva lua te  t h e  e f f e c t s  of exposing t h e  two-man crew t o  a long per iod  of 
weightlessness i n  preparat ion f o r  missions of even longer dura t ion .  The 
second-order mission ob jec t ives  were t o  demonstrate a con t ro l l ed  r e e n t r y  
guided t o  a predetermined landing p o i n t ,  t o  conduct f u r t h e r  eva lua t ion  
of t h e  spacecraf t  e l e c t r i c a l  power system (f'uel c e l l s ) ,  and the guidance 
and con t ro l  system (rendezvous mission support ,  spacecraf t  maneuver , and 
rendezvous radar performance), and t o  execute 15 i n f l i g h t  experiments. 

Nearly a l l  of t h e  primary and secondary ob jec t ives  of t h e  f l i g h t  
were m e t ;  however, one f i r s t - o r d e r  ob jec t ive  was not t o t a l l y  m e t  i n  t h a t  
evaluat ion of t h e  rendezvous guidance and navigat ion system was only 
p a r t i a l l y  a t t a i n e d  using t h e  rendezvous evaluat ion pod. 
t o  a decis ion t o  decrease t h e  power load when t h e  f u e l  c e l l  oxygen sup- 
p ly  pressure  decreased rap id ly  while t h e  radar t e s t  was being conducted. 

This was due 

One second-order ob jec t ive  w a s  not a t t a i n e d  i n  t h a t  t h e  attempted 
cont ro l led  r een t ry  r e su l t ed  i n  a landing approximately 1 0  m i l e s  o f f  
t r a c k  and 90 miles  shor t  of t h e  planned landing po in t .  

Although a rap id  decay of t h e  f u e l  c e l l  oxygen supply r e s u l t e d  i n  
l o s s  of planned performance eva lua t ion  data on t h e  rendezvous radar, 
radar tes t s  using a ground-based transponder from a Gemini t a r g e t  dock- 
ing adapter  d id  permit r ep resen ta t ive  da t a  t o  be obtained. 
fuel  c e l l  operat ion under t h e  condi t ions which preva i led  subsequent t o  
t h e  oxygen supply pressure  decay provided exce l l en t  information on fuel  
c e l l  c a p a b i l i t i e s  and purging operat ions.  

I n  add i t ion ,  

Resul t s  obtained t o  d a t e  on as t ronaut  and spacecraf t  performance 
have provided no ind ica t ion  of insurmountable d i f f i c u l t i e s  f o r  a 14-day 
miss ion  i n  a Gemini spacecraf t .  

Data were obtained on a l l  experiments except D-2, which depended on 
a successfu l  REP operat ion.  Also, t h e  M - 1  experiment w a s  terminated 
e a r l y  a f t e r  93 hours because of i n s u f f i c i e n t  supply pressure  t o  opera te  
t h e  pneumatic cu f f s .  

FLIGHT blISSION PLANNING 

A new Program Direc t ive ,  M-D MGS 1352.1.1, "Gemini F l i g h t  Mission 
Assignments", dated August 6 ,  1965, w a s  received from NASA Off ice  of 
Manned Space F l i g h t .  

A l l  Gemini mission planning has been reviewed and mission objec t ives  
and desc r ip t ions  w i l l  be published i n  t h e  Gemini Program Mission Direc t ive  
under review f o r  e a r l y  publ ica t ion .  



Following are t h e  major Gemini mission objec t ives  planned during 
t h i s  r epor t ing  period. 

Gemini VI*  - Rendezvous and docking, radar-computer closed loop ren- 
dezvous, experiments, docked vehic le  a t t i t u d e  maneuvers, mul t ip le  dock- 
ing exe rc i se ,  postdocking ( a f t e r  spacecraf t  separa t ion)  maneuvers, 
GATV v i s a b i l i t y  observat ions,  and placement of t h e  GATV i n t o  a high 
o r b i t  so t h a t  it may serve as an a l t e r n a t e ,  passive back-up t a r g e t  f o r  
Gemini V I I I .  

Gemini V I I *  - Up t o  14-day long durat ion f l i g h t ,  evaluat ion of 
e f f e c t s  of long dura t ion  f l i g h t ,  s t a t i o n  keeping with GLV second 
s t age ,  experiments , l ightweight s u i t s  , and cont ro l led  reent ry .  

Gemini V I I I *  - Rendezvous development, docked vehic le  maneuvers, 
phantom rendezvous, re-rendezvous exerc ise  , ext ravehicu lar  a c t i v i t y  (EVA) , 
experiments, and placement of t h e  GATV i n t o  a high o r b i t  f o r  use as a 
dual  rendezvous t a r g e t  on Gemini X .  

Gemini I X  - Rendezvous development, EVA including evaluat ion of 
t h e  modular maneuvering un i t  (MNJ), experiments, e a r l y  rendezvous 
(M = 3 ) ,  con t ro l l ed  r een t ry ,  and placement of t h e  GATV i n t o  a high 
o r b i t  f o r  use  as an a l t e r n a t e  dual rendezvous t a r g e t  on Gemini X .  

Gemini X - Rendezvous advancement, dua l  rendezvous with t h e  
Gemini V I 1 1  o r  Gemini I X  CAW as t h e  pass ive  dual  t a r g e t ,  EVA including 
r e t r i e v a l  of an experimental package from t h e  Gemini V I 1 1  o r  Gemini I X  
GATV , and experiments , 

Gemini X I  (prel iminary)  - Rendezvous advancement , rendezvous w i t h  
t h e  Pegasus "C" s a t e l l i t e  through dual  rendezvous, EVA including re- 
t r i e v a l  of micrometeoroid panels  from Pegasus, and experiments. 

Gemini X I 1  (prel iminary)  - Rendezvous advancement including ea r ly  
o r  d i r e c t  rendezvous, simulation of Apollo rendezvous, EVA using t h e  
h N ,  and experiments. 

CREW TRAINTIU'G 

Gemini mission simulator.-  The Cape Kennedy mission simulator was 
used t o  complete f i n a l  mission simulation f o r  t h e  Gemini I V  crew members. 
Each Gemini I V  crew member received approximately 125 hours i n  t h e  
mission sirnulator. 

*Objectives revised subsequent t o  r epor t ing  period. 



The Gemini V crew members began t r a i n i n g  i n  t h e  Cape Kennedy mission 
s imulator  approximately 1 month a f t e r  t h e  Gemini I V  f l i g h t .  
Gemini V crew member received approximately 110 hours t r a i n i n g  p r i o r  t o  
f l i g h t ,  of which approximately 55 hours were accomplished on t h e  Houston- 
Gemini mission s imulator ,  The t r a i n i n g  accomplished i n  t h e  Houston- 
Gemini mission simulator prepared t h e  crew i n  spacecraf t  operat ion 
f a i l u r e  de tec t ion  and appl ica t ion  of a l t e r n a t e  procedures o r  systems 
modes, while t h a t  t r a i n i n g  received at Cape Kennedy was r e l a t e d  t o  spe- 
c i f i c  mission t r a i n i n g ,  which included network operat ions.  

Each 

The GTA-6 and Gemini V I 1  f l i g h t  crew members began t r a i n i n g  on t h e  
Houston simulator approximately 6 weeks a f t e r  t h e  departure  of t h e  Gemini V 
crew t o  Cape Kennedy. 
crew member has approximately 10 hours t r a i n i n g  and each Gemini VI1 crew 
member has approximately 5 hours. 

A t  t h e  end of t h e  repor t ing  per iod ,  each GTA-6 

Spacecraft  tests.- Pad spacecraf t  t e s t s  were completed during t h i s  
per iod on spacecraf t  4 and 5 with r e spec t ive  crew p a r t i c i p a t i o n .  

The Gemini I V  crew members pa r t i c ipa t ed  i n  spacecraf t  4 pad t e s t s  
with a t o t a l  of approximately 20 hours f o r  each crew member. 

The Gemini V crew pa r t i c ipa t ed  i n  f i n a l  pad t e s t s  of spacecraf t  5 
with a t o t a l  of approximately 20 hours per  crew member. 

Extensive spacecraf t  6 t e s t i n g ,  with extensive crew p a r t i c i p a t i o n ,  
was conducted at McDonnell A i rc ra f t  Corporation, S t .  Louis, Missouri ,  
dur ing t h i s  period. Approximately 23 hours has been accomplished per  
crew member f o r  t h e  prime crew and approximately 9 hours per  backup 
crew member. 

The Gemini V I 1  crew members p a r t i c i p a t e d  i n  spacecraf t  7 tests a t  
McDonnell A i rc ra f t  Corporation, S t .  Louis, Missouri. 

Translat ion and docking t r a i n e r . -  Trans la t ion  and docking t r a i n i n g  
was received during t h i s  r epor t  per iod subsequent t o  moving and updating 
of t h e  t r a i n e r .  
sess ions  each, p rac t i c ing  t h e  docking maneuver i n  conjunction with var ious 
l i g h t i n g  condi t ions and systems f a i l u r e s .  
res idence  at Cape Kennedy at approximately t h e  same da te  t h a t  t h e  
t r a n s l a t i o n  and docking t r a i n e r  was back i n  operat ion a f t e r  being t r ans -  
f e r r e d  t o  bui lding 5. The Gemini V I 1  crew completed t h r e e  t r a i n i n g  ses- 
s ions  during t h i s  period. 
d i t i o n s  as described above f o r  t h e  GTA-6 crew. 

The GTA-6 crew has accomplished approximately t h r e e  

The Gemini V crew took up 

They p rac t i ced  genera l ly  under t h e  same con- 
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Water egress  t r a i n i n g -  The Gemini V crew members and t h e  GTA-6 
prime crew completed t h e  Gulf of Mexico water egress  t r a i n i n g  u t i l i z -  
ing spacesu i t s ,  su rv iva l  equipment, he l i cop te r  pickup, and necessary re- 
lated equipment. 

Launch complex egress  trainin62.- The Gemini V crews completed launch 
complex egress  t r a i n i n g  including f a m i l i a r i z a t i o n  wi th  egress  e l e v a t o r ,  
c a n i s t e r  masks, and s l ide wire f ami l i a r i za t ion  and p rac t i ce .  

Parachute t r a i n i n g . -  Gemini V crew parachute t r a i n i n g  was attempted 
Because of severe but terminated due t o  weather and equipment problems. 

scheduling problems, t h e  parachute t r a i n i n g  f o r  Gemini V was not resched- 
u led .  
Due t o  a scheduling c o n f l i c t ,  t h e  GTA-6 crew parachute t r a i n i n g  was 
postponed t o  September 11, 1965. 

The Gemini V I 1  crew completed parachute t r a i n i n g  on August 25, 1965. 

Planetarium.- The Gemini V crew made two t r i p s  t o  Morehead Plane- 
tarium r o r  a r i n a i  review of t h e  c e i e s t i a i  sphere, b r i e f i n g s ,  and demon- 
s t r a t i o n  on S-1 experiment. 
t r a i n i n g  a t  t h e  Morehead Planetarium August 3, 1965. 
spent 2 days at  t h i s  planetarium f o r  a genera l  c e l e s t i a l  review on J u l y  22 
and 23, 1965. 

The GTA-6 crew completed t h e i r  planetar ium 
The Gemini V I 1  crew 

Centrifuge.- The cen t r i fuge  r e f r e s h e r  t r a i n i n g  scheduled f o r  t h e  
Gemini V f l igh t  crew during t h i s  period was cancelled because of a con- 
f l i c t  i n  crew t r a i n i n g  a c t i v i t i e s .  

Weightless f ly ing . -  I n  mid-June, t h e  GTA-6 p i l o t s  accomplished seve ra l  
zero  g f l i g h t s  i n  t h e  KC-135. Further zero g f l i g h t s  f o r  t h e  GTA-6 
crew were terminated because of a dec is ion  not to-do EVA during t h i s  
mission. 

Launch abor t  t r a in ing . -  The Gemini V crew members received launch 
abor t  t r a i n i n g  on t h e  Houston DCPS during t h i s  period. The'command 
p i l o t s  received an average of 66 runs of-4 hours each while t h e  p i l o t s  
r ece ived  an average of 26 runs of 2 hours each. 

Systems and opera t ions  briefinRs.-  The Gemini V crew rece ived  
7 days (42 hours) of formal systems b r i e f i n g s  at Cape Kennedy which was 
conducted by McDonnell A i rc ra f t  Systems Engineers. 

The GTA-6 crew received a s e r i e s  of GATV systems b r i e f i n g s  (16 hours) 
on J u l y  29 and 30, 1965, given by t h e  con t r ac to r .  
imately 12 hours of Gemini systems b r i e f i n g s  a t  McDonnell A i r c r a f t  Corpor- 
a t i o n  on Zune 8 and 9 ,  l y o 2 ,  in coiijuriictioii t i l t h  t h e  systems ass-~aiice 
t es t .  
t h e  f l i g h t  plan as a r e s u l t  of two reviews on J u l y  29 and August 18, 1965. 

They received approx- 

.I r . / r  

The GTA-6 crew has spent approx imte ly  1 2  hccrs each i n  reviewing 
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The Gemini V I 1  crew has received systems b r i e f ings  a t  Houston by 
MSC engineers on Ju ly  6 and 7 ,  1965 and a prestowage review b r i e f i n g  by 
McDonnell A i rc ra f t  Corporation engineers on J u l y  13, 1965. Addit ional  
systems b r i e f ings  were received i n  conjunction with t h e  Systems Assur- 
ance Tests  during t h e  f i r s t  2 weeks of August. 

Rendezvous t r a in ing . -  The Gemini V crew received t r a i n i n g  on t h e  
McDonnell A i rc ra f t  Corporation rendezvous simulator a t  S t .  Louis,  
Missouri ,  from Ju ly  11 through J u l y  17, 1965. 
an average of 36 hours each while t h e  backup crew received 30 hours per  
crew member. Normal closed loop rendezvous and rendezvous with var ious  
platform, computer and radar  malfunctions were prac t iced .  I n  add i t ion ,  
each crew member completed math flow s i x  r e e n t r i e s  on t h i s  s imulator .  

The prime crew received 

The GTA-6 crew conducted rendezvous t r a i n i n g  on t h e  rendezvous 
simulator a t  t h e  McDonnell A i rc ra f t  Corporation i n  S t .  Louis, Missouri 
from August 5 through 1 5 ,  1965. 
34 hours each and t h e  backup crew 25 hours. Various radar, computer, and 
platform systems f a i l u r e s  were simulated i n  conjunction with both nominal 
t r a j e c t i o n s  and t r a j e c t o r i e s  with d ispers ions .  The prime crew command 
p i l o t  a l s o  made a dozen r een t ry  runs u t i l i z i n g  t h i s  s imulator .  

The prime crew accomplished approximately 

Experiments.- The Gemini V crew completed over 200 hours of experi-  
ments t r a i n i n g  cons is t ing  of b r i e f i n g s ,  demonstration and p r a c t i c e .  Ex- 
periments b r i e f i n g s  were conducted on June 28 and 29, and August 9 ,  1965,  
i n  addi t ion  t o  3 days of experiment b r i e f ings  conducted p r i o r  t o  t h i s  
repor t  period. The Gemini V crew spent approximately 25 hours i n  t h e  
experiments van p rac t i c ing ,  pr imar i ly ,  D-13/S-8. 

The GTA-6 crew is  beyond t h e  halfway poin t  i n  t h e i r  experiments 
t r a i n i n g .  
on J u l y  6 and 7 ,  1965. 

A 2-day experiments b r i e f i n g  f o r  t h e  GTA-6 crew was conducted 

The Gemini V I 1  crew i s  wel l  along i n  t h e i r  extensive experiments 
t r a i n i n g  program, having accumulated approximately 60 hours i n  t h i s  
a r ea  during t h i s  per iod.  Formal Gemini V I 1  experiments b r i e f i n g s  were 
held on J u l y  19 and 20, 1965. 

OPERATIONS, CHECKOUT, AND AEROSPACE GROUND EQ,UIPFENT 

SPACECRAFT 4 ,  5 ,  6 ,  7 and 8 CHECKOUT 

Spacecraft  4 successfu l ly  completed countdown and w a s  launched on 
June 3, 1965, and was recovered on June 7 ,  1965. The countdown was 
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marred by a 1-hour 16-minute hold caused by a wir ing mistake which de- 
layed t h e  i n i t i a t i o n  of e r e c t o r  lowering. 
see Gemini I V  Mission Report No. MSC G-R-65-3. 

For d e t a i l s  of t h e  f l i g h t ,  

A spacecraf t  telemetry component f a i l u r e  and a weather problem 
caused t h e  scrub of t h e  Gemini V launch a t  T-10 minutes on August 19, 
1965. The launch was  successfu l ly  completed on August 21, 1965, a f t e r  
a very smooth countdown. 
1965. For d e t a i l s  of f l i g h t  see Gemini V Mission Report No. MSC ~ - ~ - 6 5 - b .  

The spacecraf t  was recovered on August 29, 

Spacecraft  6 completed Phase I1 of S t .  Louis SST and was shipped t o  
Cape Kennedy onqAugust 4, 1965. 
progressed through t h e  s a t i s f a c t o r y  completion on August 31, 1965, of 
Plan X t e s t i n g  with t h e  GATV a t  t h e  RF Test F a c i l i t y .  

During t h i s  r epor t ing  period, t e s t i n g  

Spacecraft  7 s t a r t e d  i n t o  Phase I of S t .  Louis SST on June 16, 1965, 
and success fu l ly  completed t h i s  phase of t e s t i n g  on J u l y  20, 1965. 
System assurance t e s t i n g  was completed on August ii, 1965, and simulated 
f l i g h t  t e s t i n g  was completed on August 30, 1965. 

Spacecraft  8 s t a r t e d  i n t o  Phase I of S t .  Louis SST on August 6 ,  
1965, and has progressed through t h i s  t e s t  phase on schedule. 

AEROSPACE GROUND EQUIPMENT (AGE) 

The East SST s t a t i o n  at  McDonnell A i r c r a f t  Corporation (MAC) w a s  
updated f o r  Phase I1 t e s t i n g  on spacecraf t  7. The West SST s t a t i o n  w a s  
updated f o r  Phase I1 t e s t i n g  of spacecraf t  8 beginning August 30, 1965. 

Complex 19 AGE was re furb ished  and updated f o r  prelaunch checkout 
of spacecraf t  5 i n  2 1  days following t h e  successfu l  launch of spacecraf t  4. 
Pad damage as a result of t h e  Gemini V launch was minimal, and t h e  
refurbishment and update f o r  t h e  Gemini V I  space veh ic l e  progressed 
s a t i s f a c t o r i l y  f o r  spacecraf t  e r ec t ion  on September 3 ,  as scheduled. 

LOGISTICS 

A s  of August 1 5 ,  1965, 87.5 percent of t h e  t o t a l  spacecraf t  spare  
p a r t  l i n e  items on order have been de l ive red  t o  t h e  designated support 
s i te .  A s  of t h e  same d a t e ,  98 percent of t h e  t o t a l  AGE spare p a r t s  
have been de l ivered .  
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Continuing program l o g i s t i c s  support i s  being accomplished through 
planned r e p a i r  and refurbishment of f a i l e d  components. 
t o  augment t h i s  support through refurbishment and reuse of flown space- 
c r a f t  hardware and equipment wherever f e a s i b l e  and economical. 

It i s  planned 

R e l i a b i l i t y  and Qual i ty  Assurance 

The following paragraphs summarize t h e  s i g n i f i c a n t  R e l i a b i l i t y  and 
Qua l i ty  Assurance Office a c t i v i t i e s  of Test  Operations Off ice ,  Gemini 
Program Office.  

The IGS packages d i r e c t l y  concerned with t h e  Gemini &V f a i l u r e  were 
flown t o  t h e  IGS in t eg ra t ing  subcontractor’s  p l an t  f o r  f a i l u r e  ana lys i s .  
During approximately 400 cycles  of opera t ion ,  nothing w a s  found t h a t  
could have caused t h e  anomaly i n  which t h e  f l i g h t  crew were unable t o  
sequence t h e  computer t o  OFF; however, seven known f a i l u r e  modes which 
could have caused t h e  IGS malfunction on spacecraf t  4 were i d e n t i f i e d ,  
and a method was incorporated i n t o  t h e  Gemini V spacecraf t  which per- 
mi t ted  t h e  bypassing of t hese  modes. 

A s  a r e s u l t  of t h e  d e t a i l e d  inves t iga t ion  of t h e  p o t e n t i a l  odor and 
t o x i c i t y  problem associated w i t h  t h e  spacecraf t  4 water absorbent mater- 
i a l ,  a new processing method w a s  developed t o  co r rec t  t h i s  condi t ion.  
A l l  data r e l a t i v e  t o  t h i s  modification ind ica ted  t h a t  it was acceptable  
f o r  spacecraf t  5 use.  

During Phase I1 of t h e  spacecraf t  acceptance review (SAR) f o r  
spacecraf t  5 , it w a s  discovered t h a t  c e r t a i n  Central  Technology, Inc.  
(CTI) ca r t r idges  used i n  t h e  drogue and p i l o t  parachute mortars were not 
providing minimum required e x i t  v e l o c i t i e s .  A s  a r e s u l t  of t h i s ,  t h e  
c a r t r i d g e s  and breech were replaced on t h e  spacecraf t  4 p i l o t  parachute 
mortar,  and a d e t a i l e d  evaluat ion w a s  performed leading  t o  t h e  conclusion 
t h a t  t h e  CTI ca r t r idges  would be used i n  t h e  spacecraf t  5 drogue mortar 
assembly, and t h a t  t h e  same type of c a r t r i d g e s  and breech used on space- 
c r a f t  4 would be used i n  t h e  spacecraf t  5 parachute p i l o t  mortar assembly. 

The fungus t e s t i n g  of t h e  polyvinyl  ch lor ide  (PVC) ma te r i a l s ,  used 
i n  t h e  f ab r i ca t ion  of water bags, bioinstrumentat ion wire coa t ing ,  and 
t h e  passive dosimeter packages has demonstrated t h a t  a l l  of t h e s e  mater- 
i a l s  a r e  fungus n u t r i e n t ;  however, t h e r e  w a s  no s i g n i f i c a n t  degradation 
of t e n s i l e  s t rength  because of f’ungus growth. The Environmental Physi- 
ology Branch is  a t  present  eva lua t ing  t h e  b io log ica l  impact of t hese  
r e s u l t s  . 
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A design review of t h e  a u x i l i a r y  t ape  memory (ATM) was held at  
Raymond Engineering Laboratories on August 25, 1965. It was determined 
t h a t  t h e  ATM f a i l u r e  mode and e f f e c t s  ana lys i s ,  and q u a l i f i c a t i o n  t e s t s  
would be performed by IBM. One i n t e r f a c e  problem which was poin ted  out 
w a s  t h a t  t h e  l i n e  capac i ty  of t h e  wire which supplied t h e  computer clock 
pulse t o  t h e  ATM appeared high. An engineering evaluation is i n  process.  

F i r s t  a c t i v a t i o n  of t h e  spacecraf t  5 f u e l  c e l l  w a s  completed on 
August 3, 1965, and performance appeared t o  be q u i t e  s a t i s f a c t o r y .  
product water plumbing was replaced wherever poss ib l e  t o  minimize t h e  
d e l e t e r i o u s  e f f e c t s  of cor ros ion ,  and t h e  product water system was 
f l u s h e d  several times t o  reduce t h e  a c i d i t y  of the res idue  i n  t h e  water 
system. 
a c t i v a t i o n  procedures, t h e  f u e l  c e l l  has achieved a posture of accept- 
a b i l i t y  f o r  space f l i g h t .  

The 

Based on t h e  latest tes t  r e s u l t s  and on t h e  q u a l i t y  of the 

A d i s p o s i t i o n  and con t ro l  system f o r  postlaunch hardware has been 
e s t ab l i shed  and implemented f o r  GeEini V postlaunch operation which 
inc ludes  the  following: 

1. A q u a l i t y  bond room has been e s t ab l i shed  and is  i n  opera t ion  
f o r  r e c e i p t  of post launch hardware a t  MSC. 

2. A plan f o r  accepting previously flown contractor-furnished 
equipment f o r  subsequent f l i g h t s  i s  being prepared f o r  coordination and 
approval.  

GEMINI  CONTROL ROONS 

The MSC Control Room has increased i t s  scope of a c t i v i t y  t o  include 
four a d d i t i o n a l  Sched-u-graph boards f o r  coverage of the Heat Shie ld  
Qua l i f i ca t ion  (HSQ) po r t ion  of t h e  Manned Orbi t ing  Laboratory (MOL) 
Program. Areas covered by t h e s e  boards include procurement, engineering, 
manufacturing, and de l ive ry  of aerospace ground equipment and aerospace 
veh icu la r  equipment, and any o the r  t h a t  may be considered problems o r  
p o t e n t i a l  schedule c o n s t r a i n t s .  A similar con t ro l  room opera t ion  has 
been implemented at MAC i n  S t . 'Lou i s ,  Missouri. The GPO Control Room 
HSQ boards are updated weekly by change r e p o r t s  and photographs from t h e  
MAC Control  Room. 
provided on an "as required" basis as requested by t h e  GPO Control  
Room. 

Addi t iona l ly ,  inserts f o r  t h e s e  boards are t o  be 



34 

HEAT SHIELD QUALIFICATION PROGRAM 

Refurbishment of spacecraf t  2 cont inues with buildup progressing i n  
a reas  of i n su la t ion  and r e t a i n i n g  channel i n s t a l l a t i o n s .  Spacecraf t  2 
inspect ion i s  100 percent complete. 

A l l  purchase orders  f o r  spacecraf t  hardware have been i ssued .  

Some s t r u c t u r e s  t e s t i n g  i s  i n  progress  by t h e  con t r ac to r ,  including 
plasma j e t  t e s t i n g  of pro t rus ions .  

The prel iminary launch support plan has been issued by t h e  con t r ac to r ,  
and instrumentat  ion requirements have been defined. 

Engineering work i s  progressing on schedule and i s  expected t o  be 
complete by November 1 5 ,  1965. 

AGE requirements have been i d e n t i f i e d  and a l l  NASA ac t ions  t o  
t r a n s f e r  AGE t o  t h e  Heat Shield Q u a l i f i c a t i o n  Program have been completed. 




