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GEORGE C.  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
SYSTEMS TEST DIVISION 

June 1 ,  1967 Through June 30, 1967 

1 .  SATURN I B  

A. S - I B  Staqe 

Stage S-IB-10 was removed from the  MSFC S t a t i c  Test Tower East 
on June 8, 1967, and shipped t o  the  Michoud Assembly F a c i l i t y  on the  
barge Palaemon. 

2. S-IB-MM 

F e a s i b i l i t y  s tud ies  were s t a r t e d  t o  determine requirements f o r  
s t a t i c  f i r i n g  the  S - I B  so l  i d  rocket  motor (~ inu teman)  augmented con- 
f i g u r a t i o n  (S-IB-MM) a t  t he  MSFC S - I C  Test Stand. 

B .  H - l  Enqine 

H-l  engine S/N W-4067 was checked out  a f t e r  i n s t a l l a t i o n  i n  the  MSFC 
Power P lan t  Test Stand. The H - l  engine hyd rau l i c  system t e s t  p l a n  f o r  
t he  mod i f ied  S - I B  hyd rau l i c  package was completed and forwarded t o  Re- 
product ion.  The modi f ied  hyd rau l i c  ac tua tors  from the  Michoud Assembly 
F a c i l i t y  were received on June 15, 1967, and sent t o  the  Inst rumentat ion 
Laboratory f o r  i n s t a l l a t i o n  o f  s t r a i n  gauges and c a l i b r a t i o n .  General 
p reven t i ve  maintenance o f  f a c i  1 i t y  components ( f l e x  hoses, check valves,  
r e l i e f  valves, e t c . ) ,  was performed and i n s t a l l a t i o n  o f  the  serv iced com- 
ponents was commenced. 

C, S - I V B  Staqe 

A successful  456 seconds du ra t i on  acceptance f i r i n g  f o r  S-IVB-209 
was conducted a t  the  Sacramento Test Center on June 20, 1967. There were 
no problems experienced dur ing  the  countdown. 

P r i o r  t o  t h e  456 seconds f i r i n g ,  there  were two unsuccessful  
at tempts on June 14, 1967. The f i r s t  at tempt was abor ted p r i o r  t o  i g -  
n i t i o n  due t o  a f a l s e  i n d i c a t i o n  from the  reusable i g n i t i o n  de tec t  probe. 
The second attempt was abor ted due t o  an apparent r e l a y  f a i l u r e ,  a l though 
pos t - tes t  i n v e s t i g a t i o n  f a i l e d  t o  repeat the  f a i l u r e .  

A spec ia l  loading o f  S-IVB-209 was performed June 22, 1967, t o  
i nves t i ga te  the dep le t i on  sensor c y c l i n g  problem and t o  conduct a spec ia l  
ch i l l down  t e s t  t o  i nves t i ga te  the  h igh  LH2 pump i n l e t  temperature expe- 
r ienced on S-IVB-207 and S-IVB-208. McDonnel Douglas Corporat ion (MDC) was 
unable t o  dup l i ca te  the  dep le t i on  sensor problem. However, from the  c h i l l -  
down t e s t s ,  i t  was determined t h a t  loose foam i n s u l a t i o n  b locks on the  LH2 
ch i l l down  pump caused the  abnormally h igh  engine pump i n l e t  temperatures 
on the  two previous stages. 
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MDC has been d i r e c t e d  t o  per fo rm an abb rev i a ted  p o s t - s t a t i c  check- 
o u t  on S-IVB-209 and then  s t o r e  t h e  s tage u n t i l  shipment t o  Kerlnedy Space 
Center (KSC) on May 15, 1968, P r i o r  t o  s h i p p i n g  t h e  s tage  t o  KSC, MDC 
w i l l  do a complete p o s t - s t a t i c  checkout.  

2. Beta I l l  Tes t  Stand 

Rebu i ld  o f  t h e  Beta I l l  Tes t  Stand and GSE con t inues  ahead o f  
schedule.  S-IVB-210 w i l l  be t h e  f i r s t  s tage  t o  be f i r e d  on t h e  r e -  
f u r b i s h e d  s tand and w i l l  be i n s t a l l e d  i n  t h e  s tand  d u r i n g  October 1967. 

I I .  SATURN V 

A. S - I C  Staqe 

S-IC-4 was removed f rom t h e  M i s s i s s i p p i  Tes t  F a c i l i t y  Tes t  Stand 
8-2 on June 5,  1967, a f t e r  an accep tab le  f i r i n g  on May 16, 1967. 

S - I C - 5  a r r i v e d  a t  t h e  M i s s i s s i p p i  Tes t  F a c i l i t y  on June 21, 1967, 
and was i n s t a l l e d  i n  Tes t  Stand B-2 on June 29, 1967. The acceptance 
f i r i n g  o f  S - I C - 5  i s  p lanned f o r  e a r l y  August 1967. 

3 S-IC-T 

The S-IC-T s tage was i n s t a l l e d  i n  t h e  MSFC S - I C  Test  Stand on 
June 1 ,  1967, and i s  be ing  prepared f o r  an approximate 40 seconds 
d u r a t i o n  t e s t  d u r i n g  t h e  l a t t e r  p a r t  o f  J u l y  1967. 

B. F - l  Enqine 

Tes ts  FW-064 th rough  FW-066 were conducted a t  MSFC on t h e  F - l  Test  
Stand w i t h  F - l  eng ine S/N F-5038-1 f o r  mainstage d u r a t i o n s  o f  41 seconds 
(FW-064) and 42 seconds (FW-065 and FW-066). A1 1 t h r e e  t e s t s  were 
t e rm ina ted  by t h e  f a c i l i t y  panel  ope ra to r  as planned. Pr imary purpose 
o f  these  t e s t s  was t o  eva lua te  t h e  t h r u s t  vec to r  c o n t r o l  system w i t h  a 
new servo-ac tua to r  f i l t e r  assembly i n s t a l l e d .  

C.  S - l l  Staqe 

F i n a l  checkout o f  S-11-3 a t  Seal Beach, C a l i f o r n i a  i s  nea r i ng  
comp le t ion  and t h e  s tage i s  expected t o  be shipped t o  t h e  M i s s i s s i p p i  
Tes t  F a c i l i t y  between J u l y  14 and J u l y  18, 1967. 

2. MTF Test  Stand A - l  

The LH2 t r a n s f e r  system c o l d  shock and s imu la ted  s t a t i c  f i r i n g  
t e s t  was conducted a t  t h e  A - I  Test  Stand on June 16, 1967. Approx- 
ima te l y  10,000 GPM o f  LH2 was f lowed th rough  t h e  f i l l  and dump system 
w i t h o u t  encoun te r ing  any major problems d u r i n g  t r a n s f e r .  The s imu la ted  
countdown p o r t i o n  was conducted w i t h  t h e  GETS per fo rming  s tage  e l e c t r i c a l  

FOR INTERNAL USE ONLY 



f unc t i ons  and w i t h  o r i f i c e s  i n s t a l l e d  i n  t he  f l u i d  d i s t r i b u t i o n  system 
( ~ 7 - 3 3 )  t o  s imu l a t e  the  stage gas i n te r face  requ i rements. Problems were 
encountered w i t h  the  A7-71  heat exchanger and gimbal c o n t r o l  console 
du r ing  t h e  automatic sequence p o r t i o n  of the  countdown. These problems 
a re  being invest igated.  

The LOX t r a n s f e r  system c o l d  shock was conducted a t  t he  A - l  
Test Stand on June 22, 1967, w i t h  a f l owra te  of approximately 3500 GPM 
o f  LOX. A l l  pumps were operated w i thout  problems except f o r  one re-  
p l e n i s h  pump which was not used due t o  the  bear ing temperature measure- 
ment being inopera t ive .  

3. S -  l l S t ruc tu ra  1 Test Program 

Const ruc t ion  work i s  progressing toward a f a c i l i t y  complet ion 
da te  of  November 15, 1967. F i n a l  t e s t  requirements f o r  the S-11-4 
S t r u c t u r a l  Test Program have been received and a re  now being reviewed. 

D. S-IVB Staqe 

Stage S-IVB-503 (New) cont inues i n  p o s t - s t a t i c  checkout a t  the  
V e r t i c a l  Checkout Laboratory a t  Sacramento, C a l i f o r n i a .  The scheduled 
KSC d e l i v e r y  date i s  Ju l y  31,  1967. 

Stage S-IVB-504 ( ~ e w )  a r r i v e d  a t  t he  Sacramento Test Center on 
June 16, 1967. The acceptance f i r i n g  i s  t e n t a t i v e l y  scheduled f o r  mid- 
August 1967. 

One hot  f i r i n g  on the  J-2 engine was conducted a t  the  MSFC S-IVB 
B a t t l e s h i p  Test Stand dur ing  t h i s  repor t  per iod.  Tcst  S-IVB-045 was 
conducted June 26, 1967, f o r  a du ra t i on  o f  199.0 seconds, us ing  engine 
J-2060. Review o f  data ind ica ted  a l l  parameters were normal and the  t e s t  
successfu l .  

E. Ground Support Equipment 

Saturn V LC-39 Swing Arms No. 1 ,  4 and 6 were re loca ted from t h e  
Swing A r m  Test F a c i l i t y  t o  the  S - I C  S t a t i c  Test Stand on May 16, 17 
and 19, 1967, respec t i ve l y ,  f o r  pneumatic, c o l d  shock, hydros ta t  and 
f low t e s t i n g  o f  t h e  LOX l i nes .  The t e s t s  were accomplished May 23 
through June 2, 1967, under the f o l l o w i n g  cond i t ions :  

SW l NG G N2 LN7 COLD SHOCK HYDROSTAT 
ARM PNEUMAT I C FLOW DURAT l ON PRESSURE 
NO. (P.s. I .G.) (GPM) (MINUTES) (P.s. 1 .G.) WATER FLOW TEST & RESUL. 

1 190 500 5 285 5750 g.p.m. o f  water (ar 
540 5 190 p.s. i .g .  i n l e t )  f o r  

47 hours and 20 minutes 
t e s t  acceptable. 
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SW l NG G N2 LN7 COLD SHOCK HYDROSTAT 
ARM PNEUMAT 1 C FLOW DURAT l ON PRESSURE 
NO. (P.S. I .G.) (GPM) (MINUTES) (P.S. I .G.) WATER FLOW TEST & RESULTS 

4 170 500 4 255 5750 g.p.m. o f  wa te r  ( a t  
560 5 170 p.s.  i . g .  i n l e t )  f o r  

5 hours and 25 minutes;  
d i scharge  f l exhose  
(75~14015-5 )  f a i  led.  Re- 
p l aced  w i t h  r e j e c t e d  
spare ( f o r  t e s t  purposes 
o n l y ) .  

4 (second t e s t ;  u s i n g  r e j e c t e d  spare) 

4 ( ~ h i r d  t e s t )  775" 3 .5  
850:'~ 2 

5750 g.p.m. o f  water  ( a t  
170 p.s. i .g.  i n l e t )  f o r  
14 hours;  r e j e c t e d  spare 
was u n s a t i s f a c t o r y  and r e  
placement spare f rom KSC 
was i n s t a l l e d .  

5750 9.p.m. o f  wa te r  ( a t  
170 p.s. i .g .  i n l e t )  f o r  
35 hours and 35 minutes;  
t e s t  accep tab le .  

1150 g.p.m. o f  wa te r  ( a t  
120 p.s. i . g .  i n l e t )  f o r  
50 hours and 5 minutes;  
t e s t  acceptab le .  

NOTE: * Discharge f l exhose  c o l d  shocked sepa ra te l y  p r i o r  t o  - 
i n s t a  1 l a t  ion.  

A h i nge  j o i n t  i n  t h e  LOX l i n e  d ischarge  f l exhose  (P/N 75~14015-5)  on 
Swing Arm No. 4 f a i l e d  a f t e r  5.42 hours o f  t e s t i n g  ( 1s t  t e s t ) .  W i t h  t h e  
excep t i on  o f  t h e  f l e xhose  f a i l u r e ,  a l l  t e s t s  performed were accep tab le .  

I I I . APOLLO APPL 1 CAT l ONS 

A.  Lunar D r  i 1 1 Proqram 

D r i l l i n g  w i t h  t h e  Longyear commercial d r i l l i n g  system a t  S i t e  No. 6 
i n  t h e  Howel l ,  Tennessee s t r u c t u r e  was completed and d r i l l i n g  i n i t i a t e d  
a t  S i t e  No. 6B. 

Nor th rop  Co rpo ra t i on  N o r t r o n i c s  D i v i s i o n  began work on Cont rac t  No. 
NAS8-20820. The c o n t r a c t  d u r a t i o n  i s  8+ months which c o n s i s t s  o f  7 
months o f  performance and I& months f o r  p r e p a r a t i o n  and d e l  i v e r y  o f  t h e  
f i n a l  t e c h n i c a l  r e p o r t .  T o t a l  c o n t r a c t  cos t  i s  $98,000. 

The Westinghouse and Joy Cont rac ts  were ma i led  by PR-RM f o r  con- 
t r a c t o r  s i gna tu res .  

A meet ing was he ld  on June 22, 1967, t o  d iscuss  a b r i e f i n g  f o r  D r .  von 
Braun on t h e  d r i l l  p r o j e c t .  R-TEST, R-SSL, and P-S/AA presented m a t e r i a l  
which should  be inc luded  i n  t h e  b r i e f i n g .  The b r i e f i n g  was t e n t a t i v e l y  
scheduled f o r  J u l y  25, 1967. 
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B. LSSM P r o i e c t  

The Bendix M o b i l i t y  Test  A r t i c l e  (MTA) l e f t  R-PGVE on June 23, 1967, 
a f t e r  t h e  comple t ion  o f  s t a t i c  and dynamic c h a r a c t e r i s t i c s  de te rmina t ions ,  
and i s  p r e s e n t l y  undergoing s t e e r i n g  t e s t s  a t  B u i l d i n g  4650. The General 
Motors MTA w i l l  undergo t h e  same t ype  o f  t e s t i n g  as soon as i t s  r e f u r b i s h e d  
wheels a r e  de l i ve red .  

The n u t a t o r  d r i v e  exper imenta l  t e s t  program ( ~ e n d i x )  f u n c t i o n a l  t e s t s  
were begun on May 27, 1967. Several  problems occur red  d u r i n g  t h e  e a r l y  
f u n c t i o n a l  checks w i t h  i ns t rumen ta t i on  and mechanical (gear) i n t e r f e rences .  

I V. SUPPORT l NG RESEARCH AND TECHNOLOGY 

High  p ressure  va lves and pneumatic opera to rs  f o r  t h e  Hydrogen E m b r i t t l e -  
ment Tes ts  were ordered from the  Au toc lave  Engineers,  Inc.  F i n a l  drawings 
of  t h e  t e s t  setup were released. Test  procedures a r e  be ing  prepared. 

V. VEH l CLE STORAGE PROGRAM 

A meet ing o f  t h e  RGDO members o f  t h e  Working Group f o r  Stage Storage 
was h e l d  on June 1 ,  1967, t o  f u r t h e r  d iscuss a  scope o f  work t o  suppor t  
t h e  s tage  s to rage  study. T h i s  c o n t r a c t  w i l l  i n v o l v e  a  comprehensive rev iew 
o f  t h e  Government's and aerospace i n d u s t r y ' s  pas t  and p resen t  exper ience 
i n  t h e  s to rage  o f  a i r f r ames ,  space veh i c l es ,  ICBM's, rocke t  engines, GSE, 
and o t h e r  hardware. The end purpose s h a l l  be t o  d e f i n e  t h e  s to rage  param- 
e t e r s  t h a t  a r e  most e f f e c t i v e  i n  reduc ing pos t -s to rage  f a i l u r e  and t o  
eva lua te  p resen t  s to rage  requirements f o r  space veh i c l es  i n  terms o f  pas t  
exper ience.  The f i n a l  d r a f t  o f  t h i s  scope o f  work was submi t ted f o r  
approval  on June 16, 1967. 

The nex t  meet ing o f  t h e  Working Group f o r  Stage Storage was h e l d  on 
June 14, 1967. Var ious t e c h n i c a l  s to rage  problems were d iscussed and a  
p r e l i m i n a r y  Test  Laboratory  s to rage  g u i d e l i n e s  document was presented.  
The f i r s t  rough d r a f t  o f  a  u n i f i e d  MSFC s to rage  g u i d e l i n e s  document i s  
scheduled f o r  J u l y  14, 1967. 

The f o l l o w i n g  p resen ta t i ons  were at tended by t h e  RID0 members o f  t h e  
Working Group f o r  Stage Storage d u r i n g  t h i s  per iod :  S - I B  ( ~ h r ~ s l e r )  
June 7,  1967, a t  Michoud Assembly F a c i l i t y ;  S - I C  ( ~ o e i n ~ )  June 13, 1967, 
a t  MSFC; S - l  l (NAA/SD) June 20, 1967, a t  Seal Beach, C a l i f o r n i a ;  and 
S -  I V B  (~cDonne1 ~ o u ~ l a s )  June 22,  1967, a t  Sacramento, Cal i f o r n i a .  
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GEORGE C.  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
COMPONENTS & SUBSYSTEMS DIVISION 

June  1, 1967 through June 30,  1967 

I .  SATURN I B  

A .  S-IB S t age  

1. 200K H - 1  Turbopump T e s t i n g  

The H - 1  Turbopump F a c i l i t y  s u p p o r t s  R-P&VE i n  S-IB 
p r o p e l l a n t  f e e d  sys tem s t u d i e s .  The f a c i l i t y  p rov ide s  S-IB 
v e h i c l e  s y s  t e m  s i m u l a t i o n  i n c l u d i n g  p r e v a l v e s  , s u c t i o n  d u c t s ,  
turbopump, h i g h  p r e s s u r e  d u c t s ,  and main eng ine  v a l v e s .  

A meet ing w i th  Western Company, t h e  manufac tu re r  
o f  t h e  FR-3 f r i c t i o n  r e d u c t i o n  a d d i t i v e ,  and R-P&VE pe r sonne l  
was h e l d  i n  a n  e f f o r t  t o  de te rmine  t h e  r ea son  t h a t  t h e  a d d i t i v e  
h a s  n o t  improved f e e d  sys tem performance.  It was concluded 
t h a t  a l t hough  t h e  FR-3 i s  des igned  t o  reduce  f r i c t i o n a l  p r e s -  
s u r e  l o s s e s  i n  a  p i p e  w i t h  t u r b u l e n t  f low b u t  t h e  a d d i t i v e  may 
a l s o  have  i n c r e a s e d  t h e  n o n - f r i c t i o n a l  p r e s s u r e  l o s s e s  i n  t h e  
p o r t i o n  o f  t h e  f e e d  sys tem which i s  s imu la t ed  on t h i s  f a c i l i t y  
( t a n k  o u t l e t  through eng ine  main s h u t o f f  v a l v e ) .  

T e s t  C-039-7 o f  t h e  f u e l  a d d i t i v e  t e s t  s e r i e s  was 
s u c c e s s f u l l y  conducted  t o  v e r i f y  t h e  p r ev ious  a d d i t i v e  t e s t  
r e s u l t s .  The l i n e  p r e s s u r e  l o s s e s  i n c r e a s e d  i n s t e a d  o f  de- 
c r e a s i n g  a s  had been exper ienced  i n  p r ev ious  t e s t s .  A f t e r  a  
d i s c u s s i o n  w i t h  P&VE p e r s o n n e l ,  t h e  d e c i s i o n  was made t o  d i s -  
c o n t i n u e  t h e  program on t h i s  t e s t  f a c i l i t y .  A r e p o r t  w i l l  be 
w r i t t e n  on t h i s  p r o j e c t .  Th i s  i t em  w i l l  n o t  appear  i n  any 
subsequen t  p r o g r e s s  r e p o r t s .  

11. SATURN V 

A .  S-IC S tage  

1. F-1 Turbopump T e s t i n g  

The F-1 Turbopump F a c i l i t y  p rov ide s  t h e  c a p a b i l i t y  
t o  perform checkout ,  c a l i b r a t i o n ,  q u a l i f i c a t i o n ,  and development 
t e s t s  on S-IC/F-1 Turbopump p r o p e l l a n t  f e ed  sys tems .  Th i s  
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f a c i l i t y  c o n t a i n s  a  gas  g e n e r a t o r  d r iven  F-1 turbopump which i s  
mounted on a  t h r u s t  chamber and s imu la t e s  t h e  S-IC flow system 
from t h e  s u c t i o n  duc t  i n l e t s  t o  t h e  main s h u t o f f  va lves  of t h e  
engine .  

R&D 6  + 6  Turbopump SIN 4072224 was r ece ived  a t  
MSFC on June 6 ,  1957. The F-1 Turbopump Tes t  F a c i l i t y  i s  be ing  
prepared  f o r  t e s t i n g  t h i s  pump. Tes t ing  i s  scheduled t o  begin 
i n  August 1967. 

Two LOX flow t e s t s  have been conducted dur ing  t h i s  
r e p o r t  p e r i o d .  These runs  conclude t e s t i n g  of S-IC LOX Flow- 
meter  S /N WC17-1A and F lexonics  S-IC LOX Outboard PVC SIN 
106B5128. The primary o b j e c t i v e s  of t h e s e  t e s t s  were t o  c a l i -  
b r a t e  t h e  f lowmeter,  prove t h e  new t e f l o n  flowmeter b e a r i n g  de- 
s i g n ,  and g a t h e r  da t a  on t h e  F lexonics  LOX Outboard PVC. An 
a d d i t i o n a l  S-IC LOX flowmeter w i l l  be i n s t a l l e d  f o r  t e s t i n g  
du r ing  t h e  coming month. 

2 .  LOX Deplet ion T e s t i n g  

The purpose of t h i s  t e s t  program is  t o  suppor t  
R-TEST-SP i n  a  s tudy  of t h e  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  of 
t h e  F-1 Engine shutdown sequence. The u l t i m a t e  g o a l  of  t h e  
t e s t  program i s  t o  p r e d i c t  LOX d e p l e t i o n  c h a r a c t e r i s t i c s  of  
t h e  S-IC Ground Stage Engine System. 

F a c i l i t y  bu i ldup  is  i n  p rog res s .  Tes t  s t a r t  d a t e  
h a s  s l i p p e d  t o  September 4 ,  1967, due t o  f a c i l i t y  mod i f i ca t ions  
and h y d r o s t a t i c  t e s t s  t o  be performed on high p re s su re  t a n k s .  

B, S - I1  Stage 

1. S- I1  I n s u l a t i o n  

B-Cell P o s i t i o n  1 - Foam I n s u l a t i o n  (70" Tank) 
This  t e s t  program was reques ted  by P&VE Laboratory 

t o  e v a l u a t e  t h e  s t r u c t u r a l  i n t e g r i t y  and thermal performance 
of an  S&ID, CPR-369-3 foam i n s u l a t i o n  system. 

The tank  has  been r e p a i r e d  and i s  ready f o r  r e - t e s t .  
ME Laboratory i s  p r e s e n t l y  f a b r i c a t i n g  a  7 x  7  c a l o r i m e t e r  f o r  
t e s t i n g  a l s o .  

B-Cell P o s i t i o n  1 - Linde I n s u l a t i o n  (70'' Tank) 

The g e n e r a l  o b j e c t i v e  of  t h i s  t e s t  program i s  t o  
e v a l u a t e  a  Linde pre-evacuated,  pane l - type  i n s u l a t i o n  system 
f o r  p o s s i b l e  a p p l i c a t i o n  t o  l i q u i d  hydrogen boos t e r  s t a g e s .  



The main buildup i s  complete, Tes t ing  i s  scheduled 
t o  begin i n  J u l y .  

2 .  S-I1 LOX Prevalve Flow Test  

Requestor: R-TEST-SS 

The t e s t  ob jec t ive  f o r  the S-I1 LOX Prevalve i s  
t o  determine the  a c c e p t a b i l i t y  and opera t ing  c h a r a c t e r i s t i c s  
of  t h e  valve f o r  shutdown condi t ions  a t  var ious  f lowrates .  

During Test  204-3, Run 8,  June 7 ,  1967, the  S-I1 
LOX Prevalve malfunctioned. Inves t iga t ion  of t h e  malfunction 
revealed the  valve s h a f t  bushing had se ized  ( g a l l e d )  t o  t h e  
valve s h a f t  and the  bushing was r o t a t i n g  i n  the  bushing boss .  
This  inspect ion  was conducted a t  t h e  Valve Shop and was 
witnessed by Tes t  Laboratory (R-TEST-CV/BECO) and P&VE Person 
n e l .  The valve w i l l  be r e b u i l t  when replacement p a r t s  a r e  
obtained from the  vendor and re turned  f o r  completion of 
t e s t i n g  by t h e  end of Ju ly .  Tes t ing  w i l l  then be completed 
by t h e  end of August 1967. 

The scope of t h e  work order  has been expanded t o  
include LOX flow t e s t s  on the  S-IVB (LOX) Prevalve.  In fo r -  
mation on t h i s  phase of t e s t i n g  and the  hardware i s  being 
obtained and t e s t  buildup w i l l  be s t a r t e d  a f t e r  completion 
of t h e  S-11 Prevalve Flow Tes t .  The modif icat ion requi red  
t o  change t o  the  S-IVB LOX Prevalve w i l l  take approximately 
two weeks. Tes t ing  i s  est imated t o  s t a r t  i n  mid-September 
1967. 

C. S-IVB Stage 

1. J-2X Turbopump Test  

Requestor: R-P&VE-PAC 

This p r o j e c t  was requested t o  f u r t h e r  t h e  develop- 
ment and v e r i f y  the  performance of advanced 5-2 turbopumps 
and subsystems. Test  Pos i t ion  501 i s  being prepared f o r  t h i s  
t e s t i n g .  

The shop i s  s t i l l  a c t i v e l y  working on the  piping 
systems and i s  about 80 per  cent  complete. The b o b t a i l  engine 
( c u t  o f f  chamber with turbopumps) has been i n s t a l l e d  and i s  
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being  used f o r  mockup purposes.  The 100,000-gallon LH2 s t o r a g e  
rank has  been cleaned and d r i e d ,  and a l l  a s s o c i a t e d  plumbing 
i s  i n  t h e  process  of  being r e - i n s t a l l e d .  The s t o r a g e  f a c i l i t y  
i s  p r e s e n t l y  scheduled f o r  a c t i v a t i o n  dur ing  the  l a t t e r  p a r t  
of  Ju ly .  Present  schedules  c a l l  f o r  completion of t h e  shop 
work on T. S. 501 by J u l y  31,  1967. 

Addi t iona l  a c t i v a t i o n  t e s t s  w i l l  extend through 
September with  t h e  f i r s t  systems t e s t  scheduled f o r  mid- 
October 1967. 

2. J-2X Thrust  Chamber T h r o t t l i n g  Tes t s  

Requestor:  R-P&VE-PA 

This  program was e s t a b l i s h e d  t o  eva lua te  t h e  
t h r o t t l i n g  c h a r a c t e r i s t i c s  of  5-2 t h r u s t  chambers. Engine 
t h r u s t  excursions of 5K t o  200K (Sea Level)  a r e  contemplated.  
This  w i l l  be accomplished i n  a  2-phase program. 

Phase I c o n s i s t s  of  f a c i l i t y  des ign ,  f a c i l i t y  
a c t i v a t i o n ,  and i n i t i a l  J-2X t e s t i n g .  The f a c i l i t y  u t i l i z e s  
p r e s s u r i z e d  p r o p e l l a n t  tanks  and t h r o t t l e  va lves  t o  c o n t r o l  
t h e  engine t h r u s t  l e v e l .  The a c t i v a t i o n  t e s t  f i r i n g s  w i l l  
inc lude  i g n i t i o n ,  p a r t i a l  t r a n s i t i o n ,  f u l l  t r a n s i t i o n ,  and 
mainstage of a  t u b u l a r  w a l l  5-2 t h r u s t  chamber with  a  ceramic 
c o a t i n g  t o  inc rease  combustion zone d u r a b i l i t y .  

The i n i t i a l  J-2X t e s t i n g  w i l l  u t i l i z e  a  5-2 t h r u s t  
chamber with  t apof f  c a p a b i l i t y .  The t h r u s t  chamber w i l l  be 
eva lua ted  a t  s teady  s t a t e  cond i t ions ,  fou r  t o  s i x  mixture r a t i o s ,  
and between 5K and 200K SL t h r u s t  l e v e l s  (no dynamic t h r o t t l i n g ) .  

Phase I1 w i l l  c o n s i s t  of  dynamic t h r o t t l i n g  of 
5-2 t h r u s t  chamber w i t h  and without  h o t  gas  t apof f  c a p a b i l i t i e s ,  
a t  fou r  t o  s i x  mixture r a t i o s ,  and between 5K and 200K SL 
t h r u s t .  These t e s t s  w i l l  d e f i n e  engine and f a c i l i t y  ope ra t ing  
c a p a b i l i t i e s  and w i l l  permit  t h r u s t  chamber and t apof f  o p t i -  
miza t ion.  

During t h i s  r e p o r t i n g  per iod ,  one mainstage t e s t  
a t  300 p s i  chamber p res su re  and t h r e e  mainstage t e s t s  a t  700 
p s i  chamber p res su re  were conducted. The t o t a l  mainstage t e s t  
t ime t o  d a t e  is  40 seconds. 

Because of Hydrogen Embrit t lement,  t h e  5000 p s i g  
GH2 Ba t t e ry  p res su re  has  been r e s t r i c t e d  t o  3500 p s i  which i s  
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i n adequa t e  f o r  tes ts  a t  700+psi  chamber p r e s s u r e .  The re fo r e ,  
t h e  GH2 B a t t e r y  is  now b e i n g  conve r t ed  t o  Helium which w i l l  
be  p r e s s u r i z e d  t o  5000 p s i .  The n e x t  t e s t  i s  schedu led  f o r  
J u l y  11, 1967. 

3 .  5-2 Engine Te lescop ing  Nozzle 

Reques to r :  R-P&VE-PA 

The t e s t  o b j e c t i v e  i s  t o  e v a l u a t e  t h e  f e a s i b i l i t y  
o f  t h e  proposed 5-2 Engine Te lescop ing  Nozzle d e s i g n .  Th i s  
p r o p o s a l  c o n s i s t s  o f  a  r e t r a c t a b l e  eng ine  n o z z l e  s k i r t  which 
will stow i n  t h e  e x i s t i n g  s t a g e  i n t e r f a c e  enve lope .  A f t e r  
s t a g e  s e p a r a t i o n ,  t h e  n o z z l e  can be extended t o  o b t a i n  optimum 
eng ine  expansion r a t i o .  The p r o j e c t  w i l l  u t i l i z e  a working 
mock-up ( n o n - f l i g h t  hardware)  t o  e v a l u a t e  t h e  d e s i g n  p r o p o s a l .  

Received t h e  5-2 T h r u s t  Chamber and Te lescop ing  
Nozzle Ex tens ion  on June 9 ,  1967, and assembled them on t h e  
wood t es t  f i x t u r e  w h i c h  had a r r i v e d  e a r l i e r  i n  t h e  week. 

A meet ing was c a l l e d  which was a t t e n d e d  by P&VE, 
T e s t  Labora to ry  pe r sonne l ,  and t h e  BECO T e s t  Eng ineer .  A 
p r o p o s a l  f o r  t e s t  o b j e c t i v e s  was p r e s e n t e d  and p rov ided  a  
b a s i s  f o r  t h e  d i s c u s s i o n .  The P&VE P r o j e c t  Engineer  s t a t e d  
t h a t  h i s  group would w r i t e  a  T e s t  Plan  and i n c o r p o r a t e  i t  i n  
t h e  minutes  o f  t h e  meet ing which t hey  would a l s o  p r e p a r e .  
It  was dec ided  t o  p r e s e n t  t h e  T e s t  Program i n  phases .  The 
f i r s t  phase i s  t o  be a  performance t e s t  s e r i e s  t o  e v a l u a t e  
t h e  e f f e c t  o f  ad ju s tmen t s  ( coun t e rwe igh t ,  r e l e a s e  mechanism, 
l i n k a g e ,  e t c . )  on t ime r e q u i r e d  f o r  e x t e n s i o n .  A PAP w i l l  be  
p r epa red  a s  soon a s  t h e  T e s t  Plan  i s  r e c e i v e d .  

Mod i f i c a t i on  of  t h e  wood t e s t  f i x t u r e  i s  i n  work 
a t  t h e  c a r p e n t e r  shop i n  b u i l d i n g  #4650 p e r  t h e  r e q u e s t  o f  
P&VE d e s i g n e r s  . 

The pneumatic hose  and a c t u a t i o n  c y l i n d e r s  t h a t  
o p e r a t e  t h e  r e l e a s e  mechanism of  t h e  n o z z l e  e x t e n s i o n  a r e  
c u r r e n t l y  b e i n g  proof  t e s t e d  a t  1 . 5  X maximum o p e r a t i n g  
p r e s s u r e  expec ted  t o  be  needed.  

The t e s t s  shou ld  beg in  abou t  J u l y  19 ,  1967, and 
be  completed b y  August 1 5 ,  1957.  
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4 .  - LH2 S losh  T e s t i n g  

Th i s  program s u p p o r t s  P&VE and T e s t  Labora to ry  i n  
a r e a s  o f  LH2 p r o p e l l a n t  f e e d  sys tem s t u d i e s  and LOX s t u d i e s  i n  
a n  e l l i p s o i d a l  t a n k .  

T e s t  C-004-11 was conducted du r ing  t h i s  r e p o r t  
p e r i o d .  Th i s  t e s t  was t o  c o n t i n u e  t h e  s t u d y  o f  G i a n n i n i  mass 
gages  i n  l i q u i d  hydrogen and t o  t e s t  a  S-IC LOX p r e v a l v e  a t  
hydrogen t empe ra tu r e s .  Th i s  v a l v e  i s  be ing  t e s t e d  i n  s u p p o r t  
o f  t h e  S - I1  S t r u c t u r a l  T e s t .  The v a l v e  was p l aced  i n  t h e  s l o s h  
t a n k  " ~ e n t u r i  v e n t  l i n e "  and s u b j e c t e d  t o  LH2 v e n t  g a s e s .  Due 
t o  a  p h y s i c a l  l i n e  r e s t r i c t i o n ,  t h e  v a l v e  d i d  n o t  c h i l l  t o  t h e  
t empe ra tu r e  expec ted  (approx imate ly  -350BF) .  The v a l v e  w i l l  
be  i n s u l a t e d  and t e s t e d  a g a i n  n e x t  r e p o r t  p e r i o d .  

5 .  S-IVB A u x i l i a r y  P ropu l s i on  System T e s t i n g  

The S-IVB A u x i l i a r y  P ropu l s i on  System T e s t  Program 
was r e q u e s t e d  by P&VE Labora to ry  f o r  conduc t ing  t e s t s  on upper  
s t a g e  u l l a g e  and a t t i t u d e  c o n t r o l  eng ine s  and sys tems a t  simu- 
l a t e d  vacuum environments .  

t e r i s  
v a r i o  

A program t o  s t u d y  t h e  g a s  bubble  growth cha rac -  
i c s  i n  t h e  Sa tu rn  V/S-IVB APS p r o p e l l a n t  b l a d d e r s  under  
s t a n k  u l l a g e  p r e s s u r e s  i s  t o  be  i n i t i a t e d  t h e  week be- 

g i n n i n g  J u l y  9 ,  1967.  I f  t h e  gas  bubble  i s  found t o  form a t  
t h e  proposed b l a n k e t  p r e s s u r e  o f  100 p . s . i . a , ,  a  t e s t  program 
w i l l  be  s t a r t e d  i n  l a t e  J u l y  t o  q u a l i f y  Douglas ground s u p p o r t  
equipment des igned  t o  remove t h e  ga s  bubb les  from t h e  APS 
sys tems a t  Cape Kennedy approx imate ly  24 hours  p r i o r  t o  launch 

D .  Ground Support  Equipment 

Ground Suppor t  Equipment t e s t  i n g  i n c l u d e s  development 
and accep t ance  t e s t  programs o f  Sa tu rn  V launch v e h i c l e  suppo r t  
hardware under  t h e  d e s i g n  cognizance  o f  bo th  MSFC and KSC. Launch 
environments  a r e  s imu la t ed  a s  c l o s e l y  a s  p o s s i b l e  f o r  bo th  t y p e s  
o f  t e s t  programs a l though  launch suppo r t  equipment t o  be  i n -  
s t a l l e d  l a t e r  a t  t h e  launch complex i s  used  f o r  a ccep t ance  t e s t  
programs o n l y .  

For v e h i c l e  s e r v i c e  arm t e s t s ,  t h e  swing arms a r e  
mounted i n  a  tower which d u p l i c a t e s  t h e  launch u m b i l i c a l  tower 
a t  KSC. The ground u m b i l i c a l  i s  connected  t o  t h e  v e h i c l e  
u m b i l i c a l  p l a t e  t h a t  i s  mounted i n  a  s imu la t ed  v e h i c l e  s k i n  
p a n e l .  Th i s  p a n e l  i s  mounted on a random motion s i m u l a t o r  
which s i m u l a t e s  t h e  r e l a t i v e  motions between t h e  launch v e h i c l e  
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and launch tower. For i n f l i g h t  d i sconnec t  arms, t h e  pane l  i s  
connected t o  t h e  random motion s imu la to r s  through an e l e v a t o r  
system s o  v e h i c l e  l i f t - o f f  a c c e l e r a t i o n s  can be d u p l i c a t e d .  
I n  a d d i t i o n ,  t h e  equipment is  exposed t o  wind, r a i n ,  and 
cryogenic  temperatures  t o  inc lude  worst  ca se  des ign  c o n d i t i o n s .  

I n  t h e  t e s t  programs, component checkout t e s t s  
a r e  conducted a f t e r  i n s t a l l a t i o n  of t h e  t e s t  hardware i n  t h e  
t e s t  f a c i l i t y .  This  phase of  t h e  program i s  followed by sub- 
system checkouts and subsequent ly ,  complete systems t e s t s  
s imu la t ing  launch environments.  A d e s c r i p t i o n  of hardware 
undergoing t e s t s  and t h e  r e s u l t s  of  t h e s e  t e s t s  fo l lows:  

1. LC-39 Se rv i ce  A r m s  

a .  S-IC I n t e r t a n k  (Se t  111) - This  p r e f l i g h t  
arm s u p p l i e s  t h e  v e h i c l e  S-IC s t a g e  wi th  lox  f i l l  and d r a i n  

- - 

s e r v i c e ,  a s  w e l l  a s  personnel  acces s  t o  t h e  v e h i c l e .  The 
arm h a s - a u t o m a t i c  c a p a b i l i t i e s  t o  a l low reconnec t ion  i n  c a s e  
of  a miss ion hold o r  a b o r t .  

The 50-hour wate r  flow t e s t  on t h e  l ox  l i n e  
(A  p o r t i o n  of  t h e  Lox l i n e  q u a l i f i c a t i o n  program) was suc- 
c e s s f u l l y  completed and on 15 June 1967 t h e  S-IC I n t e r t a n k  
arm was r e i n s t a l l e d  i n  t h e  t e s t  a r e a .  The s p e c i a l  r a i n  and 
c o l d  t e s t s  have been resumed f o r  P&VE. These t e s t s  a r e  
scheduled t o  be completed by June 30, 1967. R e s u l t s  t o  d a t e  
i n d i c a t e  t h a t  a reconnect ion and a p o s i t i v e  s e a l  on t h e  l ox  
coupl ing  cannot be made dur ing  r a i n  when t h e  hardware i s  a t  
cryogenic  c o n d i t i o n s .  The r e g u l a r  t e s t  program w i l l  resume 
J u l y  10 ,  1967. 

b .  S-IC Forward ( S e t  111) - This  p r e f l i g h t  arm 
s u p p l i e s  t h e  forward end of t h e  S-IC s t a g e  wi th  e l e c t r i c a l ,  
pneumatic, a i r - c o n d i t i o n i n g  s e r v i c e s ,  and personne l  a c c e s s .  

During t h i s  r e p o r t i n g  pe r iod  no u m b i l i c a l  
t e s t s  were performed due t o  redes ign  and manufacturing of  a 
p ro to type  cab le  guide and assembly p a r t s  t o  c o r r e c t  problems 
r e p o r t e d  i n  t h e  l a s t  p rogress  r e p o r t .  A l l  p a r t s  were r ece ived  
a s  of June 28 ,  1967, and assembly is  i n  p rogresg .  

Repair  p a r t s  were r ece ived  f o r  t h e  ex t ens ion  
p l a t fo rm bumper. Checkout revea led  t h a t  t h e  s p r i n g  t e n s i o n  was 
of  i n s u f f i c i e n t  s t r e n g t h  t o  r e t u r n  the  bumper t o  i t s  c e n t e r  
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p o s i t i o n  a f t e r  removal of ex t ens ion  p l a t fo rm from s imu la to r  
c o n t a c t .  Rod s p r i n g  t e n s i o n  was doubled and t h e  r e s u l t s  were 
s a t i s f a c t o r y .  

Prototype checkout and f l i g h t  u m b i l i c a l  t e s t i ~  
should be  completed dur ing  nex t  r e p o r t i n g  p e r i o d .  

c .  S- I1  In t e rmed ia t e  (Se t  111) - This  i n f l i g h t  
s e r v i c e  arm provides  a i r  cond i t i on ing ,  e l e c t r i c a l ,  pneumatic, 
LH2 and lox  s e r v i c e s  t o  t h e  S- I1  s t a g e .  The lox  and LH2 l i n e s  
have independent connect ions  t o  t h e  s t a g e  whi le  t h e  remainder 
of  t h e  s e r v i c e  l i n e s  i n  t h e  arm a r e  connected t o  t h e  s t a g e  
through one common c a r r i e r .  The AA-04-02 arm was modified 
a t  MSFC by i n s t a l l i n g  a  l anyard  withdrawal system f o r  t h e  main 
umbi l i ca l  t o  r e p l a c e  t h e  dua l  c y l i n d e r  withdrawal system used 
on AA-04-01 and AA-04-03, R&D t e s t s  on t h e  lanyard  withdrawal 
system a r e  now underway. A t  t h e  conc lus ion  of  t h e  R&D t e s t i n g  
on t h e  lanyard  system, it is  planned t o  r e t r o f i t  t h e  lanyard  
system on AA-04-01 and AA-04-03. 

The s e r v i c e  arm was r e i n s t a l l e d  i n  t h e  t e s t  
f a c i l i t y  on June 18,  1967, a f t e r  completion of t h e  l ox  l i n e  
wate r  f low t e s t s .  Pre l iminary  umbi l i ca l  withdrawal t e s t s  
a r e  be ing  conducted on t h e  r e v i s e d  lanyard  wi thdrawal  system. 
These t e s t s  a r e  t o  determine t h e  o p e r a t i n g  p r e s s u r e s  and c a b l e  
ad jus tments  r equ i r ed  f o r  t h e  system o p e r a t i o n .  

The lox  l i n e s  on t h e  S- I1  In t e rmed ia t e  arm 
s u c c e s s f u l l y  completed a  35-hour wate r  flow t e s t  (5750 GPM a t  
170 p . s . i . g . )  a s  p a r t  of  t h e  Lox Line Q u a l i f i c a t i o n  Program. 
A s  r e p o r t e d  i n  l a s t  month's Progress  Report ,  a  l e a k  developed 
i n  t h e  i n n e r  l i n e  of t h e  a rmlvehic le  f l e x i b l e ,  vacuum j acke t ed  
l i n e  a f t e r  5  hours  of wate r  f low. The f a i l e d  l i n e  was r ep l aced  
and t h e  wate r  flow t e s t  was s u c c e s s f u l l y  completed. A f a i l u r e  
a n a l y s i s  on t h e  f a i l e d  f l e x  l i n e  r evea l ed  t h a t  a  swive l  j o i n t  
i n  t h e  end of  t h e  l i n e  rubbed a  ho le  i n  t h e  i nne r  p o r t i o n  of  
t h i s  l i n e .  A s  a  r e s u l t  of  t h e  a n a l y s i s ,  Tes t  Laboratory was 
r eques t ed  t o  modify some of  t h e s e  l i n e s  by removing t h e  swive l  
j o i n t s  and r e p l a c i n g  with  a  s t r a i g h t  s e c t i o n .  These l i n e  modi- 
f i c a t i o n s  a r e  i n  p rocess .  

A f t e r  t h e  l i n e s  a r e  modified,  t h e  vacuum jacket  
(Annulus) w i l l  be evacuated t o  50 micron of  Hg o r  l e s s  and l e a k  
t e s t e d  us ing  GHe and a  mass spec t rometer .  One l i n e  w i l l  then 
be hydros t a t ed ,  cold-shocked,  and d e l i v e r e d  t o  P&VE Laboratory 
f o r  v i b r a t i o n  and f l e x  cyc l ing  t e s t s .  

The remaining modified l i n e s  w i l l  be hydro- 
s t a t e d ,  cold-shocked and i n s t a l l e d  i n  t h e  t e s t  f a c i l i t y  f o r  
t r a c k i n g  and withdrawal t e s t s .  
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d.  S-11, Forward (Se t  1 )  - This i n f l i g h t  s e r v i c e  
arm provides a i r  condi t ioning ,  e l e c t r i c a l ,  and pneumatic 
s e r v i c e s ,  p lus  a  GH2 vent  f o r  the  S-I1 s t a g e .  A l l  connections 
t o  t h e  s t a g e  a r e  through a  common c a r r i e r .  

Modifications t o  t h e  S-11 Forward A r m  5  t o  
c o r r e c t  problems repor ted  i n  the  l a s t  Progress Report continued 
u n t i l  June 19,  1967. Among the  modif icat ions were such items 
a s  change out of the  boom weldment assembly, modif icat ion t o  
the  minimum angle b racke t ,  modif icat ion t o  t h e  "T" head and 
i n s t a l l a t i o n  of new s t a t i c  lanyard assembly, modif icat ion t o  
t h e  second element of the  arm s t r u c t u r e ,  changed out t h e  1,000 
p , s . i . g .  f l e x  l i n e s  t o  3,000 p . s . i . g .  l i n e s .  

Test ing was resumed on June 21, 1967, with 
checkout of the  new s t a t i c  lanyard i n s t a l l a t i o n ,  by jogging 
and t r ack ing  the  maximum veh ic le  envelope i n  accordance with 
new veh ic le  s tacking  and motion c r i t e r i a  received from KSC 
on June 6 ,  1967. Umbilical kickoff  and withdrawal t e s t  
s t a r t e d  on June 27, 1967. On the  f i r s t  disconnect the  um- 
b i l i c a l  l e g  s t r u c k  t h e  end of the  se rv ice  arm and broke the  
umbi l ica l  l e g  c a s t i n g .  Inves t iga t ion  i s  i n  process by KSC 
Design. Further  umbi l ica l  disconnect t e s t s  have been sus -  
pended pending a  s o l u t i o n  t o  t h i s  problem. 

e .  S-IVB Aft (AA-06-01) - This i n f l i g h t  s e r v i c e  
arm provides lox and LH2 f i l l  and d ra in  se rv ices  t o  the  S-IVB 
s t a g e .  AA-06-01 was re turned  t o  MSFC a f t e r  being used a t  KSC 
i n  the  Saturn V 500F wet t e s t .  The se rv ice  arm was modified 
t o  a lanyard withdrawal system, which replaced the  dual  cy l inder  
withdrawal system t e s t e d  on AA-06-02 and AA-06-03, The 50- 
hour water flow t e s t  (por t ion  of the  lox l i n e  q u a l i f i c a t i o n  
program, reference  l a s t  month's Progress ~ e p o r t )  was suc- 
c e s s f u l l y  completed and t h e  arm r e i n s t a l l e d  in  the  t e s t  a rea  
on June 14,  1967. Test ing was resumed by rerunning the  primary 
system arm r e t r a c t i o n  t e s t s  a t  a  lower pressure  (2,300 p , s . i . g  - 
2,450 p . s . i . g . )  a s  per  d i r e c t i o n  from KSC Design ( re fe rence  
l a s t  month's Progress Report) .  Ttre lower pressure  r e s u l t e d  i n  
increas ing  t h e  r e t r a c t i o n  time under no wind condi t ions  t o  
4.0-4.1 seconds i n  accordance with design c r i t e r i a .  

Umbilical disconnect and withdrawal t e s t s  
were continued, but t h e  spike loads experienced a t  c e r t a i n  
veh ic le  pos i t ions  were higher  than had been encountered be fo re .  
The peak loads i n  the  primary lanyard went a s  high a s  5,000 
pounds; however, the  sp ike  loads were of s h o r t  dura t ion  ( l e s s  
than 5 mi l l i seconds) .  
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A Parker-Hannif i n  shock accumulator (75M08416-1 
was t e e d  i n t o  t h e  rod end supply t o  t h e  hydrau l i c  c y l i n d e r ,  
and t h e  r e s u l t s  were encouraging,  t h e  peak load being reduced 
t o  3,300 pounds with  1,000 p . s . i . g .  precharge i n  t h e  accumu- 
l a t o r .  Based on t h i s ,  t h e  accumulator was rep laced  by a  Greer 
30A one-quart  accumulator,  which was precharged t o  1,200 p . s . i . g  
The sp ike  load was d r a s t i c a l l y  reduced, reaching only 750 pounds 
i n i t i a l l y ,  wi th  a  maximum (no sp ike)  load of  1,500 pounds. 
To d a t e ,  i n s u f f i c i e n t  t e s t i n g  has  been done t o  v e r i f y  t h e  i m -  
provement, b u t  t h e  r e s u l t s  a r e  promising. 

S-IVB Forward (AA-07-01) - This  i n f l i g h t  f *  - 
s e r v i c e  arm provides  a i r  condi t ion ing ,  e l e c t r i c a l ,  pneumatic, 
water  g l y c o l ,  and LH2 vent ing  s e r v i c e s  t o  t h e  S-IVB s t a g e  and 
t o  t h e  inst rument  u n i t  (IU).  The arm a l s o  suppor ts  t h e  Lunar 
Excursion Module (LEM) umbi l ica l  c a r r i e r .  

The umbi l i ca l  c a r r i e r  t r ack ing  t e s t s  have 
been re - run  t o  new v e h i c l e  s t ack ing  and wind motion c r i t e r i a  
rece ived  from KSC on June 6 ,  1967. No problems were en- 
countered dur ing  t h e  c a r r i e r  t r a c k i n g  t e s t .  The "T" head 
t r a c k i n g  t e s t s  were a l s o  re - run  t o  the  new v e h i c l e  s t ack ing  
and wind motion c r i t e r i a .  During t h e s e  t e s t s  it was observed 
t h a t  t h e  LH2 vent  l i n e  s t r i k e s  t h e  "T" head p la t form a t  c e r t a i n  
v e h i c l e  p o s i t i o n s .  Also,  coupl ing of t h e  "T" head p la t form 
t o  t h e  v e h i c l e  s imula tor  when o s c i l l a t i n g  about a  95% wind 
cond i t ion  is  very  d i f f i c u l t  . Tes t ing  w i l l  cont inue dur ing  
nex t  r e p o r t  per iod .  

g .  Serv ice  Module - The s e r v i c e  module arm i s  an 
i n f l i g h t  arm and provides  a i r  condi t ion ing ,  e l e c t r i c a l ,  GH9 

L 

vent ing ,  and ~ a t e r - ~ l ~ c o l  cool ing  s e r v i c e s -  t o  t h e  ~ ~ 0 1 1 0  
Serv ice  Module umbi l i ca l  connect ion.  

A s  repor ted  l a s t  month, t he  withdrawal system 
a i r  motor would n o t  func t ion  proper ly .  An a i r  motor bench t e s t  
was reques ted  by KSC t o  determine the  a i r  motor ope ra t ing  
c h a r a c t e r i s t i c s ,  torque and rpm. The a i r  motor was t e s t e d ,  
and it was determined t h a t  it would no t  ope ra t e  a t  i t s  r a t e d  
p res su re  (125 p . s . i . g . ) .  A new a i r  motor was s u c c e s s f u l l y  
t e s t e d ,  and subsequently i n s t a l l e d  on t h e  arm. Fur the r  bench 
t e s t i n g  i s  planned on another  a i r  motor, and t h e  a i r  motor 
from t h e  S-IVB Forward swing arm. Tes t ing  has  resumed on t h e  
s e r v i c e  module swing arm. 
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h .  LC-39 Command Module Access A r m  - The LC-39 
command module access  arm i s  a p r e f l i g h t  arm which supports  
an environmentally conditioned chamber through which the  
a s t ronau t s  and se rv ice  personnel can e n t e r  the  Apollo space- 
c r a f t .  The arm a l s o  provides a support  s t r u c t u r e  f o r  a i r  
condi t ioning and space s u i t  checkout l i n e s .  

Extensive redesign of the  e n t i r e  command 
module access  arm system i s  i n  work a t  KSC. It i s  a n t i c i -  
pated t h a t  t h e  arm now i n  the  t e s t  a rea  w i l l  be reworked t o  
the  new conf igura t ion  and t e s t e d .  The period of t e s t i n g  i s  
no t  known a t  the  present  t ime, Current ly the  arm i s  i n  s tand-  
by cond i t ion ,  

2. Saturn V Damping, R e t r a c t ,  and Reconnect System 
(DRRS) 

The DRRS i s  a system f o r  the  primary purpose of 
damping the  Saturn V veh ic le  o s c i l l a t i o n  due t o  vor tex  shedding. 
The system has t h e  c a p a b i l i t y  of automatic ex tens ion ,  connection, 
and r e t r a c t i o n  a s  we l l  a s  damping o s c i l l a t i o n s .  The t e s t  
program i s  being conducted f o r  P&VE Laboratory t o  q u a l i f y  the  
system p r i o r  t o  i t s  use on LC-39. 

The redundant h o i s t  s t r u c t u r e s  f o r  use on ML-2 a t  
KSC were received from ME Laboratory on June 23, 1967, and 
i n s t a l l e d  i n  the  t e s t  a rea  on June 26, 1967. The ML-3 r r u s s  
assemblies were received by Test  Laboratory on June 23, 1967, 
and the  crossbeam assemblies were received on June 27, 1967. 
The t r u s s  assemblies and crossbeam were assembled and i n s t a l l e d  
i n  the  t e s t  a rea  on June 28, 1967. 

Download t e s t s  were performed on June 29 and June 30, 
1967. Tes t ing  was then suspended u n t i l  de l ive ry  of t h e  remaining 
hardware (consoles ,  l a t c h e s ,  kickoff  assemblies ,  e t c .  ) t o  Test  
Laboratory.  The e a r l i e s t  a n t i c i p a t e d  de l ive ry  of the  components 
from ME Laboratory i s  J u l y  8 ,  1967. 

3 .  LC-39 T a i l  Service Masts (Se t  1 )  

The th ree  se rv ice  masts ( l o x ,  f u e l ,  and environmental 
a r e  loca ted  on the  deck of the  Mobile Launcher and a r e  used t o  
s e r v i c e  the  S-IC s t age  t a i l  s e c t i o n .  Mast r e t r a c t i o n  i s  i n i t i a t e d  
by veh ic le  l i f t - o f f .  
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Tes t ing  has  been completed t o  t e s t  p l an  s e c t i o n  
1 1  C .  2 b .  ( 1 )  P repa ra t ions  a r e  i n  p rogress  f o r  s imula ted  lox  
flow mast 3-4, and s imula ted  f u e l  f low, mast 1-2 .  These t e s t s  
a r e  t o  be completed by J u l y  7 ,  1967. 

P r i o r  t o  t h e  i n s t a l l a t i o n  o f  f l i g h t  hardware and 
f l i g h t  hardware t e s t i n g ,  s p e c i a l  t e s t s  reques ted  by KSC w i l l  
b e  conducted.  The purpose of  t h e s e  t e s t s  i s  t o  observe t h e  
mast r e a c t i o n  t o  v a r i o u s  f a i l u r e  modes. These t e s t s  w i l l  
be  conducted J u l y  10 ,  1967, t o  J u l y  14 ,  1967. 

4 .  LC-39 Mobile Launcher Holddown A r m s  

The purpose o f  t h i s  t e s t  program f o r  KSC i s  t o  
v e r i f y  t h e  p h y s i c a l  and f u n c t i o n a l  i n t e g r i t y  of t h e  Sa turn  V 
holddown arms have been s t r u c t u r a l l y  t e s t e d  and shipped t o  
KSC. S t r u c t u r a l  t e s t i n g  of  t h e  f i n a l  s e t  of arms ( f o u r t h  s e t )  
began August 11, 1966, and was s u c c e s s f u l l y  completed November 2 ,  
1966. 

This  f o u r t h  s e t  of arms is  a  s p a r e  s e t  and i s  
be ing  r e t a i n e d  a t  MSFC t o  s e rve  a s  t e s t  bed f o r  development 
of  t h e  holddown arm b l a s t  s h i e l d ,  

A s  r epo r t ed  l a s t  month, ME Laboratory r e p a i r e d  
c r a c k s  found on A r m s  002, 003, 004, and 006. Upon completion 
of  t h e  c r ack  r e p a i r  t h e  arms were r e t u r n e d  t o  T e s t  Laboratory 
f o r  load  t e s t i n g .  Load t e s t i n g  of t h e  r e p a i r e d  holddown arms, 
r eques t ed  by KSC Design, i s  be ing  conducted;  arm 002 i s  75% 
complete.  Load t e s t i n g  of t h e  holddown arms w i l l  be cont inued  
du r ing  t h e  nex t  r e p o r t  pe r iod .  

P re sen t  p l ans  f o r  f u r t h e r  t e s t i n g  of t h e  holddown 
arms inc lude  i n s t a l l a t i o n  (on arm 003) and t e s t i n g  of  a  hood f o r  
v e h i c l e  engine exhaust  b l a s t  p r o t e c t i o n .  Hood i n s t a l l a t i o n ,  
c u r r e n t l y  i n  p rog res s ,  has  been temporar i ly  c u r t a i l e d  f o r  KSC 
Design t o  r e l e a s e  an EO r equ i r ed  t o  r e c t i f y  an i n s t a l l a t i o n  
c l e a r a n c e  problem. KSC i n d i c a t e d  a l l  components r e q u i r e d  f o r  
t e s t i n g  were shipped a s  of May 23, 1967. 

5 .  Sa turn  V L i f t -Of f  Switches 

This  program i s  be ing  conducted f o r  KSC t o  ensure  
t h a t  t h e  l i f t o f f  switch a c t u a t o r  arms can s i g n a l  i n i t i a t i o n  of 
t h e  u m b i l i c a l  d i sconnec t  and s e r v i c e  arm r o t a t i o n  a t  t h e  r e -  
q u i r e d  v e r t i c a l  d i s t a n c e  of v e h i c l e  l i f t o f  f .  
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T e s t i n g  on a modified primary a c t u a t o r  assembly 
( rack and p in ion )  w i l l  be completed by J u l y  14,  1967. 

6.  I1 I t  Q B a l l  Cover Removal System 

The purpose of  t h e  t e s t  program was t o  demonstrate 
o p e r a t i o n a l  r e l i a b i l i t y  of  t h e  system f o r  removing t h e  cone 
cover  from t h e  v e h i c l e  nose .  

T e s t s  were conducted i n  conjunc t ion  wi th  t h e  prima- 
r y  damper system t o  v e r i f y  t h a t  a  KSC modi f ica t ion  would e l i m i -  
n a t e  an i n t e r f e r e n c e  problem between t h e  damper arm and t h e  

I1 I !  Q B a l l  cover  pneumatic l i n e .  The mod i f i ca t ion  was s a t i s f a c t o r y .  
The f i n a l  r e p o r t  has  been submit ted.  This  i tem w i l l  no longer  
appear  i n  t h e  Progress  Report .  

7 .  High Pressure  Tes t  F a c i l i t y  

Anderson Greenwood and Company R e l i e f  Valves - 
The purpose of  t h i s  t e s t i n g  is  t o  e v a l u a t e  t h e  o p e r a t i n g  
c h a r a c t e r i s t i c s  o f  two pneumatic p r e s s u r e  r e l i e f  v a l v e s  f o r  
t h e  M i s s i s s i p p i  Tes t  F a c i l i t y  (I-MT-EF) . 

( 1 )  P/N 3518G23-S - Tes t ing  was completed A p r i l  7 ,  
1967, on t h i s  va lve  which had p u l s a t i n g  flow c h a r a c t e r i s t i c s .  
MTF w i l l  send MSFC an i d e n t i c a l  va lve ,  except  f o r  en l a rged  
p o r t s ,  f o r  e v a l u a t i o n .  Tes t ing  w i l l  be conducted on t h i s  va lve  
and a r e p o r t  w i l l  be  w r i t t e n  t o  cover  t h e  o r i g i n a l  and modified 
v a l v e s .  

( 2 )  P/N 81668-4 - Tes t ing  i s  complete on t h i s  
v a l v e .  During t h e  c y c l e  t e s t ,  g a l l i n g  was encountered between 
t h e  v a l v e  s p i n d l e ,  gu ide ,  and nozz l e .  A r e - e v a l u a t i o n  of  
d a t a  was neces sa ry ;  t h e  t e s t  r e p o r t  w i l l  be d i s t r i b u t e d  i n  
J u l y  1967. 

8.  S-IVB A f t  Withdrawal Cyl inder  L i f e  Cycle T e s t  
The purpose of t h i s  t e s t  program, f o r  KSC, i s  t o  

determine t h e  a b i l i t y  o f  one withdrawal mechanism t o  " t rack"  
v e h i c l e  motion o f  1,100,000 c y c l e s ,  Tes t ing  began November 
22,  1966, and was completed June 9 ,  1967. Nine a d d i t i o n a l  
c y l i n d e r s  were f u n c t i o n a l l y  t e s t e d  f o r  use  on LC-39. A 72- 
hour  cont inuous c y c l e  t e s t  was added and completed. 

Cycling of t h e  pneumatic withdrawal c y l i n d e r  
cont inued  through June 9 ,  1967. The c y l i n d e r ,  t o  t h e  l a t e s t  
des ign  c o n f i g u r a t i o n ,  has  s u c c e s s f u l l y  completed 1,282,000 
c y c l e s  i nc lud ing  a 72-hour continuous pe r iod .  This  completes 
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t h e  t e s t  program and a t e s t  r e p o r t  i s  be ing  p r epa red .  T h i s  
i t e m  w i l l  no  l onge r  appear  i n  t h e  P rog re s s  Repor t .  

9 .  F lush  and Purge Truck 

Th i s  t e s t  program i s  b e i n g  conducted ( f o r  P&VE) 
t o  e n s u r e  t h a t  t h e  t r u c k  w i l l  s e r v i c e  t h e  F-1 eng ine  a s  r e q u i r e d .  

T e s t i n g  was i n i t i a t e d  December 16 ,  1966, and t h e  
t e s t s  have been completed acco rd ing  t o  t h e  o r i g i n a l  t e s t  pro-  
c edu re .  P&VE has  r eques t ed  a d d i t i o n a l  t e s t i n g  w i t h  minor 
m o d i f i c a t i o n s  t o  t h e  u n i t  t o  de te rmine  i f  i n c r e a s e d  o u t p u t s  
can  be ach i eved .  

The a d d i t i o n a l  t e s t i n g  i s  i n  p r o g r e s s .  Re-evalu- 
a t i o n  and a n a l y s i s  of  t h e  t e s t  d a t a  have de layed  complet ion  o f  
t e s t i n g .  T e s t i n g  shou ld  be  completed by J u l y  15 ,  1967. 

10 .  Hydrogen Embri t t lement  T e s t  

The purpose  o f  t h i s  t e s t  program i s  t o  de te rmine  
t h e  hydrogen embr i t t l emen t  e f f e c t s  o f  gaseous  hydrogen on t h e  
y i e l d  p o i n t  and u l t i m a t e  s t r e n g t h  o f  v a r i o u s  m a t e r i a l s  b e i n g  
used  i n  h i g h  p r e s s u r e  hydrogen c o n t a i n e r s ;  t o  p rov ide  compara- 
t i v e  d a t a  t o  enab l e  R-P&VE-MM t o  s t u d y  t h e  m a t e r i a l  n i l - d u c t i l i t y  
t r a n s i t i o n  t empe ra tu r e ,  e l o n g a t i o n  o f  t h e  m a t e r i a l ,  change i n  
c r o s s  s e c t i o n a l  a r e a ,  and r a d i o g r a p h i c  and f r a c t o g r a p h i c  ana ly -  
s i s  o f  t h e  f r a c t u r e  s u r f a c e s .  

Buildup f o r  t h i s  t e s t  i s  98% complete .  The t e s t  
p rocedure  i s  b e i n g  reviewed.  T a i l  s e r v i c e  mast p r i o r i t y  h a s  
de l ayed  t e s t i n g .  T e s t i n g  shou ld  beg in  d u r i n g  t h e  n e x t  r e p o r t  
p e r i o d .  

11. S t r a z a  Duct Proof T e s t s  

These f l e x i b l e ,  vacuum-jacketed p r o p e l l a n t  t r a n s f e r  
l i n e s  a r e  used t o  t r a n s f e r  l o x  and LH2 t o  t h e  S - I 1  s t a g e  v i a  t h e  
S - I 1  I n t e r m e d i a t e  S e r v i c e  A r m .  Three l i n e s ,  two l o x  and one 
LH2, w i l l  be  h y d r o s t a t i c a l l y  proof  t e s t e d  and the rmal  shock 
t e s t e d  ( r e f e r e n c e  S - I1  I n t e r m e d i a t e  S e c t i o n  o f  t h i s  r e p o r t ) .  

111. SUPPORTING RESEARCH AND TECHNOLOGY 

A .  Zero G r a v i t y  T e s t  F a c i l i t y  

The Zero G r a v i t y  Drop Tower i s  u t i l i z e d  t o  a s s i s t  P&VE 
i n  t h e  s t u d y  o f  low g r a v i t y  f l u i d  mechanics and thermodynamics 
phenomena. The f a c i l i t y  i s  l o c a t e d  i n  t h e  Sa tu rn  V Dynamic S t and .  



Twelve tests were conducted dur ing  t h i s  r e p o r t  pe r iod .  
A l l  tests were made with  t he  impulse package t o  s tudy  o r b i t a l  
s l o s h  phenomena. Approximately s i x  more t e s t s  a r e  r e q u i r e d  i n  
t h i s  s e r i e s .  

B .  S-IC Model Drop 

This  t e s t  program was reques ted  by R-AS t o  e v a l u a t e  
t h e  S-IC b o o s t e r  recovery concept a s  proposed by t h e  Boeing 
Company. Tes t ing  i s  t o  be accomplished on s c a l e  models i m -  
p a c t i n g  on wa te r .  

T e s t s  C-035-43 through 60 were s u c c e s s f u l l y  conducted 
du r ing  t h i s  r e p o r t  pe r iod .  These t e s t s  used t h e  1 /10  s c a l e  
model a t  a  weight of  701 pounds. A l l  p rev ious  t e s t s  were con- 
ducted wi th  t h e  same model b u t  wi th  a  weight of 584 pounds. 
Data cover ing  t e s t s  C-035-21 through 60 i s  be ing  prepared  
f o r  t r a n s m i t t a l  t o  R-AS. 

C .  L iqu id  Hydrogen Super I n s u l a t i o n  

This  program, reques ted  by P&VE, c o n s i s t s  of s tudying  
t h e  e f f e c t i v e n e s s  of  "su e r  i n su l a t ed"  LW2 tanks  i n  a  s imula ted  
space environment of LO-' t o r r  p r e s s u r e .  

T e s t  Tank No. 3  wi th  Linde S I  w i l l  be r e p a i r e d  a t  
ME Laboratory and is  scheduled f o r  d e l i v e r y  t o  T e s t  Laboratory 
dur ing  t h e  second week of August,  1967. These t e s t s  a r e  
scheduled s h o r t l y  t h e r e a f t e r .  

30-Inch Calor imeter :  Two t e s t s  were conducted a t  
a l t i t u d e  cond i t i ons  du r ing  t h i s  pe r iod .  The d a t a  from t h e s e  
t e s t s  a r e  being analyzed be fo re  ME Laboratory i n s t a l l s  t h e  
tank  p e n e t r a t i o n .  Quick look da t a  i n d i c a t e s  t h a t  t h e  da t a  
d i d  n o t  r e p e a t  f o r  t h e s e  base  l i n e  t e s t s .  

D.  S t o r a b l e  P r o p e l l a n t  Space Engine T e s t i n g  

This  program was reques ted  by R-P&VE-P t o  provide 
suppor t  f o r  t e s t i n g  ( 1 )  engines  t o  be used on P r o j e c t  Thermo, 
and ( 2 )  advanced technology engines .  

Two Kidde 40 pound t h r u s t  monopropellant eng ines ,  
u t i l i z i n g  anhydrous hydrazine a s  p r o p e l l a n t ,  were t e s t e d  a t  
a  s imula ted  a l t i t u d e  of  100,000 f e e t  dur ing  t h e  pe r iod  of  
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June  23 - June 29,  1967,  Engine #1 was f i r e d  f o r  60 minutes  
s t e a d y  s t a t e  p l u s  e i g h t  p u l s e s  o f  1 second on - 3 seconds  o f f ,  
and 200 p u l s e s  o f  50 m s  on - 50 m s  o f f .  Engine {I2 was f i r e d  
f o r  1 0  minutes  s t e a d y  s t a t e  o n l y ,  S i g n i f i c a n t  chamber p r e s s u r e  
o s c i l l a t i o n s  were no t ed  du r ing  t h e  s t e a d y  s t a t e  f i r i n g s  on each 
e n g i n e ,  w i th  t h e  magnitude o f  t h e  o s c i l l a t i o n s  a s  h i g h  a s  ' 15 
p . s .  i. The eng ine s  were packed wi th  S b e l l  405 C a t a l y s t  ( i r i d i u m  
a c t i v e  a g e n t )  w i t h  8 t o  12 mesh s i z e ,  The Pc o s c i l l a t i o n s  were 
a t t r i b u t e d  t o  t h i s  l a r g e  s i z e  c a t a l y s t .  S ince  t h e  exposed a r e a  
o f  c a t a l y s t  was minimized,  non-uniform f u e l  decornpos it ion  was 
o b t a i n e d ,  

The eng ine s  have been r e t u r n e d  t o  Wal te r  Kidde Company 
f o r  r epack ing  w i th  14 t o  1 8  mesh s i z e  c a t a l y s t ,  

E. J e t  Impingement on Water (%K C l u s t e r  Phase)  

Th i s  program was r eques t ed  by KSC t o  s t u d y  t h e  f e a s i -  
b i l i t y  o f  l aunch ing  l a r g e  f l i g h t  v e h i c l e s  o f  t h e  SATURN 17 and 
NOVA c l a s s e s  from o f f s h o r e  s i t e s ,  

T e s t s  C-002-23C through 296 were conducted  d u r i n g  t h i s  
r e p o r t  p e r i o d .  Es t imated  t e s t  complet ion  d a t e  i s  October 1, 1957. 

F . Combust ion  Dynamics 

Reques to r :  R-PNE-PA 

Th i s  p r o j e c t  i n v e s t i g a t e s ,  a t  an i n t e r m e d i a r e  t h r u s t  
l e v e l ,  t h e  combustion s t a b i l i t y  t h e o r i e s  which have been de- 
ve loped  a n a l y t i c a l l y  o r  a t  a v e r y  s m a l l  t h r u s t  l e v e l .  The 
main a r e a s  o f  i n t e r e s t  a r e  combustion s t a b i l i t y  o f  LOX/RP-l 
and L O X / H ~  systems a t  t h e  3 0 K  and 15K t h r u s t  l e v e l s  r e s p e c t i ~ 7 e l y ,  

No tests  were conducted w i th  t h e  30K t h r u s t  l e v e l  
eng ine  d u r i n g  t h i s  r e p o r t i n g  p e r i o d .  T e s t  s t a n d  r e p a i r s  and 
maintenance o f  f a c i l i t y  colnponents were completed ,  

Approximately seven t e s t s  w i t h  an  e x i s t i n g  s o l i d  
copper  i n j e c t o r  w i l l  be conducted when s chedu l i ng  p e r m i t s .  

P&i7E has  r eques t ed  t h a t  t e s t i n g  a t  h igh  chamber p r e s -  
s u r e  l e v e l s  w i t h  t h e  15K eng ine  be  t e m p o r a r i l y  suspended i n  
o r d e r  t h a t  a  few r e s e a r c h  t e s t s  w i t h  l i q u i d  hydrogen a t  low 
chamber p r e s s u r e  l e v e l s  might be  conducted .  A l l  o f  t h e  f u e l  



(LH2) i s  t o  be i n j e c t e d  through t h e  t r a n s p i r a t  ion-cooled 
wafers and the  LOX w i l l  be i n j e c t e d  through a  s l i g h t l y  modi- 
f i e d  i n j e c t o r .  The purpose of the  t e s t  i s  t o  measure the  
temperature a t  the  combust ion chamber w a l l ,  near  t h e  i n j e c t o r ,  
so  t h a t  the  phase of the  combustion products might be determined. 

The t e s t s  conducted f o r  t h i s  e f f o r t  were discussed 
with P&VE and R-TEST-C represen ta t ives  in  May, and it was 
agreed t h a t  th ree  t o  f i v e  a d d i t i o n a l  t e s t s  would be conducted 
with a  new i n j e c t o r  f ace .  This i n j e c t o r  face  w i l l  impinge 
LOX on LOX in  an attempt t o  improve t h e  combustion e f f i c i e n c y  
of t h e  engine.  The i n j e c t o r  face has been received,  but  no 
t e s t i n g  w i l l  be performed u n t i l  Test  Pos i t ion  115 becomes 
opera t iona l  i n  l a t e  August. 

G .  Pump Inducer Development Projec t  

Requestor: R-P&VE-PAC 

This p r o j e c t  has been requested by P&VE i n  an e f f o r t  
t o  develop t h e  hubless  inducer f o r  use on f u t u r e  turbopumps. 

The t e s t  f a c i l i t y  i s  i n  a  standby condi t ion  and the  
p r o j e c t  i s  i n  a dormant s t a t e .  The pump assembly has been 
removed f o r  inspect ion  and s e v e r a l  cracks were found i n  the  
inducer .  A memorandum repor t  has been s t a r t e d  on the p r o j e c t  
a s  requested by P&VE. 

H .  Acoustic Studies  

Requestor: R-P&VE-SVR and AERO-AU 

Acoustic Studies  cu r ren t ly  being performed a t  AMTF 
a r e  t o  i n v e s t i g a t e ,  analyze,  and evalua te  the  noise  genera t ing  
mechanisms and the  r e s u l t a n t  acous t i c  f i e l d s  of aerodynamic 
flows, i . e . ,  rocket  exhaust flows. These flow f i e l d s  a r e  
generated by launch veh ic le  propulsion systems which a r e  l a rge  
i n  s i z e  and power; consequently, very severe acous t i c  environ- 
ments i n  many ins tances  a r e  very crude o r  non-exis tent .  There- 
f o r e ,  i t  i s  necessary t h a t  p red ic t ion  techniques be developed 
and v e r i f i e d  t h a t  w i l l  adequately def ine  the  a s soc ia ted  
acous t i c  environment. 

These t e s t  programs cannot be conducted using f u l l -  
s c a l e  flow f i e l d s  , but by c a r e f u l  cons idera t ion  of dynamic 
s i m i l a r i t y  p r i n c i p l e s  and v a l i d  s c a l i n g  procedures, s c a l e  
model t e s t  programs of these  flow f i e l d s  can be success fu l ly  
performed, t o  accomplish the above s taged o b j e c t i v e s .  
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S p e c i f i c  programs now planned a t  t n e  AMTF a r e :  

( 1 )  Comparison of a c o u s t i c  environmental  c n a r a c t e r -  
i s t i c s  of  a  cone and be l l - shaped  engine  nozz l e  wi th  d u p l i c a t e  
e x i t  d i ame te r s .  

( 2 )  Acous t ic  environmental  v a r i a t i o n s  due t o  nozz l e  
e x i t  p r e s s u r e  v a r i a t i o n s  f o r  a  s i n g l e  eng ine .  

( 3 )  Ground plane a c o u s t i c  environment (ampl i tude)  
f o r  s t a t i c  and f l i g h t  ope ra t i on  of a  1 /20 th  s c a l e  Sa turn  V 
v e h i c l e  c o n f i g u r a t i o n .  

( 4 )  Vehic le  a c o u s t i c  environment (phase  and ampl i tude)  
f o r  t h e  launch c o n d i t i o n  of  a  1 /20 th  s c a l e  Sa turn  V v e h i c l e  
c o n f i g u r a t i o n .  

( 5 )  Acoust ic  source  l o c a t i o n  s tudy  of a  s i n g l e ,  un- 
d e f l e c t e d ,  r ocke t  exhaust  f low.  

( 6 )  Sa turn  V ,  MLV a c o u s t i c  environmental  d e f i n i t i o n  
f o r  s t r a p - o n  c o n f i g u r a t i o n s .  

( 7 )  Supplementary s tudy  of c l u s t e r  e f f e c t s  a s  a 
f u n c t i o n  of engine  s e p a r a t i o n  d i s t a n c e  and c l u s t e r  d i ame te r .  

(8) Study of t h e  t h r e e  dimensional  a c o u s t i c  f i e l d  
developed by a  rocke t  exhaust  flow impingement on a  deE lec to r  
( u n i -  and b i - d i r e c t i o n a l  f l ow) .  

No t e s t s  were conducted a t  AMTF du r ing  t h i s  r e p o r t i n g  
p e r i o d .  Pre l iminary  da t a  e v a l u a t i o n  ob t a ined  dur ing  t h e  v a r  Led 
eng ine  e x i t  p r e s s u r e  s tudy  i n d i c a t e d  t h a t  f o u r  t e s t s  should  
be r e p e a t e d :  two t e s t s  t o  o b t a i n  more r e l i a b l e  a c o u s t i c  d a t a ,  
and two t e s t s  t o  o b t a i n  t h e  p roper  engine  o p e r a t i n g  pa rame te r s ,  
A l l  completed d a t a  has  been g iven  t o  t h e  program r e q u e s t o r  f o r  
t h e i r  immediate u s e .  

P r e s e n t l y ,  t h e  f a c i l i t y  i s  s h u t  down f o r  semi-annual  
maintenance of components. T e s t i n g  t o  complete t h e  p r e s s u r e  
r a t i o  s tudy  w i l l  resume J u l y  12,  1967. 

I .  Flame Study 

Requestor :  R-TEST-C 

This  p r o j e c t  i s  t o  o b t a i n  f r e e  s t ream and d i s t u r b e d  
s t ream c a l o r i m e t r i c ,  t empera ture ,  and p r e s s u r e  d a t a  from ex- 

i s t i n g  Tes t  Laboratory  model rocke t  eng ines ,  which w i l l  be 



u s e f u l  i n  p r e d i c t i n g  f u l l  s c a l e  r o c k e t  eng ine  plume env i ron-  
ments .  

Three t e s t s  were conducted du r ing  t h i s  r e p o r t  pe r i od  
w i t h  t o t a l  p r e s s u r e  and t empera tu re  measurements be ing  t aken  
a t  40 and 30 eng ine  e x i t  d i a m e t e r s .  Tesc ing  w i l l  c o n t i n u e  
on t h e  n o n - i n t e r f e r e n c e  b a s i s .  

J. Improved Sa tu rn  V Launch F a c i l i t i e s  (VLF-39) 
Model Study 

Reques to r :  KSC 

This  program is  a  s p e c i f i c  s t u d y  o f  e x i s t i n g  f a c i l i t y  
c a p a b i l i t i e s  (VLF-39) n e c e s s i t a t e d  by t h e  proposed u s e  o f  i m -  
proved Sa tu rn  V Boos t e r s  which w i l l  u s e  f i v e  u p r a t e d  F-1 Engines 
and 4-each "strap-Ons" 120- inch o r  156-inch S o l i d  Rocket Motors .  
Th i s  s t u d y  w i l l  be used  t o  e s t a b l i s h  t h e  e x t e n t  o f  launch 
f a c i l i t y  (VLF-39) c a p a b i l i t y  and /o r  m o d i f i c a t i o n s  r e q u i r e d  
when u s i n g  t h e  improved Sa tu rn  V Boos te r  Con f igu ra t i on .  

The t e s t  program, u t i l i z i n g  1 / 5 8  s c a l e  model f a c i l i t i e s ,  
h a s  t h e  fo l l owing  o b j e c t i v e s  : 

a .  Determine t h e  environment o f  v e h i c l e  b a s e  and 
f a c i l i t y  e lements  d u r i n g  holddown and i n i t i a l  l i f t o f f .  

b .  Determine t h e  environment o f  t h e  mobile  l a u n c h e r  
and u m b i l i c a l  tower f o r  maximum v e h i c l e  d r i f t ,  

c  . Determine t h e  e x t e n t  o f  f a c i l i t y  m o d i f i c a t i o n  
n e c e s s a r y  f o r  c o m p a t i b i l i t y  w i t h  Improved Sa tu rn  V v e h i c l e s .  

The t e s t  program w i l l  be conducted i n  f o u r  p h a s e s ,  
A 1 :58  s c a l e  model o f  t h e  Sa tu rn  V Boos te r  w i l l  be  u t i l i z e d  
f o r  a l l  f o u r  phases  o f  t h e  t e s t  program. 

The f i r s t  phase w i l l  be conducted u s i n g  t h e  Bas i c  
S a t u r n  V Boos te r  s c a l e  model and w i l l  s e r v e  t o  e s t a b l i s h  base -  
l i n e  d a t a .  Phase I1 t e s t s  w i l l  u s e  t h e  same s c a l e  model Boos te r  
b u t  w i t h  t h e  u p r a t e d  F-1 e n g i n e s .  Phase I11 w i l l  u t i l i z e  b a s i c  
Sa tu rn  V s c a l e  model w i th  120- inch s imu la t ed  S o l i d  Motor S t r a p -  
Ons. Phase I V  w i l l ,  u s e  t h e  b a s i c  Sa tu rn  V s c a l e  model w i t h  156- 
inch  s i m u l a t e d  S o l i d  Motor Strap-Ons.  
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Baseline t e s t i n g  of the  lower por t ion  covers l i f t o f f  
from 0  t o  232 f e e t  f u l l  s c a l e  and the  upper por t ion  covers 
l i f t o f f  from 212 f e e t  t o  454 f e e t  f u l l  s c a l e .  

Four t e s t s  were conducted during t h i s  r epor t  period-- 
one s imulat ing v e r t i c a l  l i f t o f f ,  and th ree  the  Case #5, 1 .25 
Yaw Bias t r a j e c t o r i e s .  One a d d i t i o n a l  t e s t  i s  planned f o r  
t h e  1.25 Yaw Bias l i f t o f f .  

A f i e l d  t r i p  t o  United Technology Center was made 
during t h i s  r e p o r t  per iod t o  view the  s o l i d  rocket  motor t e s t  
f i r i n g s  and t o  rece ive  i n s t r u c t i o n s  i n  f i e l d  assembly procedures 
f o r  the  s o l i d  motors. A l l  the  i n e r t  hardware, cases ,  nozzles ,  
and forward c losures  were shipped June 29, 1967, along with 
four  c a r t r i d g e s .  

Phase I t e s t i n g  i s  scheduled f o r  completion Ju ly  14, 
1967, a f t e r  which t h e  t e s t  s tand w i l l  be modified f o r  Phase 111 
t e s t i n g  f i r i n g  the  b a s i c  Saturn V s c a l e  model with the  120-inch 
s c a l e  model s t rap-on rocket  motors. I n i t i a l  Phase 111 checkout 
t e s t s  a r e  scheduled f o r  the  week of Ju ly  28, 1967. 

K .  T e k t i t e  Study 

Requestor: R-AERO-AT 

This p r o j e c t  was i n i t i a t e d  t o  support  Goddard Space 
F l i g h t  Center through R-AERO-AT on an experimental  and theo- 
r e t i c a l  program involving a  study of T e k t i t e s .  T e k t i t e s  a r e  
b lack  rocks t h a t  have been found in  loca l i zed  depos i t s  i n  
s e v e r a l  p a r t s  of the  world. Markings on the  t e k t i t e s  appear 
t o  have been caused by a b l a t i o n  a s  might occur upon e n t r y  
through the  e a r t h  ' s  atmosphere. 

This program was i n i t i a t e d  t o  see i f  the  markings can 
be dupl ica ted  on s y n t h e t i c  t e k t i t e s  using a  lox/hydrogen engine 
t o  s imulate  en t ry  temperatures and v e l o c i t i e s ,  

One t e k t i t e  t e s t  was conducted during t h i s  r epor t ing  
per iod .  Once again the  t e k t i t e  sample broke from i t s  mount 
and f e l l  o f f .  

Tes t ing  w i l l  be resumed in  Ju ly  1967 on a  non- in ter -  
ference b a s i s .  
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APOLLO APPLICATION 

A.  S-IVB Workshop 

1. Quick Release Manhole Cover, S-IVB O r b i t a l  Workshop 

Requestor: R-P&VE-VSA 

This p r o j e c t  was t o  evalua te  the  performance of 
a proposed quick r e l e a s e  manhole cover f o r  t h e  S-IVB O r b i t a l  
Workshop. 

Program has been suspended pending i n v e s t i g a t i o n  
of the  acc ident  which destroyed the  t e s t  f i x t u r e  on June 8 ,  1967. 

B .  S-IVB Workshop Environmental Control System 

This program, requested by R-P&VE-P, i s  requi red  t o  
support  the  thermal design of the  S-IVB O r b i t a l  Workshop 
environmental c o n t r o l  system, Tes t s  a r e  scheduled f o r  a 
condensation model and a 118 segment of the  workshop compart- 
ment l i n e r .  The condensation model t e s t s  w i l l  be used t o  
confirm the  a n a l y t i c a l  model being used t o  i n v e s t i g a t e  conden- 
s a t i o n  e f f e c t s .  Resul ts  from the  118 segment w i l l  provide 
da ta  on hea t  t r a n s f e r  c o e f f i c i e n t s  , fan performance, wa l l  
temperature,  condensation r a t e s ,  and c e r t a i n  temperatures ,  

A flow study was undertaken a f t e r  the  flow p a t t e r n  
was found t o  be h ighly  t u r b u l e n t ,  and it has been decided 
t o  suck with the  fan r a t h e r  than blow. 

Af te r  modif icat ions t o  t h e  flow were made, four  t e s t s  
were conducted with good r e s u l t s .  Approximately e i g h t  more 
t e s t s  a r e  scheduled before mounting the  condensation model 
i n  a v e r t i c a l  p o s i t i o n .  Horizontal  t e s t i n g  should be com- 
p l e t e d  by the  end of next  month, 

Assembly has s t a r t e d  on the  118 segment, and t e s t i n g  
i s  scheduled t o  begin during the  f i r s t  p a r t  of August i n  a 
5 p . s . i . a .  atmosphere. 

C, Insu la t ion  Flammability Study 

This program was requested by R-P&VE-M t o  def ine  and 
study the  f i r e  retardency of i n s u l a t i o n  i n  an oxygen environment. 
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Nine 3-foot  diameter polyurethane foam i n s u l a t i o n  
samples ( f o u r  2-mil and f i v e  5-mil aluminum covered samples) 
were t e s t e d  i n  a  100% gaseous oxygen environment during t h i s  
r epor t ing  period (Tests  C-045-10 through -22).  A t e s t  tank 
pressure  of 5.5 - 6.0  p . s . i , a .  under flow condi t ions  and a  
vacuum chamber pressure  of approximately 25 mm Hg were main- 
t a ined  during each t e s t .  Veloci ty  s imulat ion (155 f t /min)  
ac ross  t h e  i n s u l a t i o n  sur face  was obtained using an e l e c t r i c  
blower p r imar i ly ,  although oxygen d i s t r i b u t i o n  manifolds were 
used t o  ob ta in  v e l o c i t y  i n  th ree  t e s t s .  I g n i t i o n  was ac- 
complished using a  nichrome wire .  

Two inch diameter c i r c u l a r  i n s u l a t i o n  exposures were 
used on a l l  5-mil samples, and only loca l i zed  burning was 
obtained (about 4 inches in  diameter) .  However, when t h e  
same c u t  was made i n  the 2-mil samples and the  v e l o c i t y  main- 
t a ined  with the  f an ,  the  insu la t ion  burned out  t o  the  t e s t  
tank wa l l  i n  a  cone shape matching t h e  fan e x i t  cone. Approxi- 
mately 25% of the  t o t a l  insu la t ion  sur face  was burned. A 
s i m i l a r  burn area  was obtained when a  &-inch x 1%-inch c u t  was 
made i n  a  2-mil sample. However, only very l o c a l i z e d  burning 
( l s q .  i n . )  was obtained when 118-inch x 1 $-inch c u t s  were 
made i n  a  2-mil sample. 

Tes t ing  of t h e  insu la t ion  samples w i l l  continue 
through the  next  r epor t ing  per iod ,  



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRESS REPORT 
TECHNICAL SUPPORT DIVISION 

JUNE 1, 1967 through JUNE 30, 1967 

I. SATURN IB 

a. S-IB/MM Stage Testing 

A feasibility study with estimated costs and 
scheduling was completed for a S-IB/W Stage to be mounted 
and fired in the S-1C Saturn Static Test Facility. 

b. H-1 Turbopump 

Supported testing with high pressure gases, high 
pressure industrial water and RP-1 fuel. 

c. Continued shop support for S-IB Test Facility. 

11. SATURN V 

a. S-1C Testing 

Design modifications started on the S-1C Saturn 
Static Test Facility in preparation for the S-16-T firing. 
Modifications include the LOX Pressurization System, the 
Overboard Venting System and the Main LOX Storage System. 

Installed S-1C-T in Test Facility. 

Off-loaded S-1C Weight Simulator. 

Completed Flow Testing on 3 Saturn V Swing Arms at 
S-1C Test Facility. Transported Arms back to GSE Facility. 

Continued buildup of Super Insulation And 501 Test 
Facilities. 
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b. S-IVB Testing 

Consultations continued concerning relocation of 
GSE and Blast Protection on the S-IVB BETA I11 Test Stand 
at SACTO. Trips were made to Kennedy Space Center and the 
Pratt & Whitney Test Facility to become familiar with their 
emergency escape equipment for possible adaptation to the 
BETA I11 Stands. 

Supported LH2 Slosh, J-2X Thrust Chamber and S-IVB Testir 
with high pressure gases, liquid hydrogen, gaseous hydrogen 
and high pressure industrial water. 

ConStruction was started on the hydrogen gas trans- 
mission system which will support the S-IVB Stand, At;oustic 
Model Test Facility, Test Position 500, and Cell 115. 

Completed two tanks for F-1 Turbopump Test Stand, 

Continued machine shop and welding support far 
Saturn V Test Program. 

c. F-1 Engine 

Supported static firings at the West Area F-1 Epgine 
Test Stand with high pressure gases, high pressure industrial 
water, trichlorethylene and ethylene glycol. 

The piping required for tie-in of the 1,250 cubic 
foot 5,000 psig GN2 vessel to the F-1 Stand is 50X complete. 

d. Companent Testing--S-I1 Structural 

Design continued on the buildup for the S-I1 Structural 
Test Specimen and reached an overall about 85% completion. 
NAA furnished test fixtures have arrived at MSFC and their 
modification and adaptation began. Revised specimen loading 
is being re-evaluated through the testing structures. Com- 
pletion date for design now appears to be August 1, 1967. 
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e. S-I1 Test Assembly 

Modified legs on GH2 storage, complete. 

Continued fabrication Saddle Adaptors for 28,000 
gal. LOX tank, LH2 storage area, 25X complete. 

Continued fabrication on S-I1 Tower Structures 
progressed to approximately 15% complete. 

Progress on forward load Assy-S-11, material status 
75%, fabrication 10%. 

Plates for foundation tie down bolts, material loo%, 
fabrication 5%. 

Fabrication for S-I1 Test Fixture Hoist Beam Dog 
Leg, 100% complete. 

Off-loaded, transported, and installed S-I1 Test 
Speciman for P&VE. 

f. GSE Testing 

Design progressed to 75% completion on mounting thc 
Saturn V lift off control switch in the S-1C Saturn Static 
Test Facility to check vibration effects under firing cond 
tions . 

Completed console pipe weldments for GSE Arm 1 ant 
Arm 2. Modified Hinge Cylinder. 

Continuing support for Straza Duct Modification. 

g. Component Testing 

Design was completed on the GG LOX main valve at 
the F-1 Turbopump Test Position. 
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h . Transportation of Stages 

The S-1C Forward Handling ring for the S-1C-D&F 
Stages is being reworked in-house. The earliest use date 
is now August 10, 1967. 

The S-1C Steel Forward Handling Ring for S-IC-T & 
Flight Stages was completed and delivered by Progressive 
Welders, Inc. on June 29, 1967. It willybe placed on the 
S-1C Simulator and Tested about July 3, 1967. 

Procurement is still in progress on four additional 
S-PC Steel Forward Handling Rings for Flight Stages with one 
of the four to be delivered by Progressive Welders on September 
1, 1967. 

Technical monitoring of the Barge "Orion" modification 
by the Diamond Manufacturing Company im Savannah, Georgia is 
continuing. 

Technical assistance was given for loading and tie-down 
for the air shipment by Super Guppy of the ML-2 Damper System 
and ML-1 Redundant Damper System (Saturn V GSE) . "As built" 
documentation is in progress. 

Design, documentation and checking is in process on 
the following projects : (a) "As built" drawings of the MTF 
Shuttle Barges ; (b) S-IC Engine Extension Trailers ; (c) Marine 
tie-down for empty S-IC Transporter; and (d) S-IC Transporter 
Drawings. 

IV. SUPPORTING RESEARCH AND TECHNOLOGY 

a. In House Applied Research and Technology 

Design was completed on phase I of 1/10 scale model 
S-PC Booster Recovery Program. Phase I1 which includes ro- 
tational and angular impacting was started with about 5% 
completion attained. G a  ahead to completion approval of 
Phase I1 is being awaited. 
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Test position design and management of the in house 

hydrogen embrittlement program continued. 

Design continued on the installation of a LH2, Mass 
Flow Calibration Systems in the Components Test Area. 

Design was completed on a LH2 gravity flow system to 
support LH2 instrumentation development at Building 4746. 

V. FACILITY BUILD UP AND MODIFICATION 

a. Helium Compressor facility 

Fabrication of pipe complete for the installation of 
helium compressor number 3. The pipe must be radiographed, 
hydrostated, and cleaned before installation. 

Fabrication of the helium cryogenic purification 
system piping has continued during the month. 

b. Air Compressor Station, Building 4746 

Work has continued on the problems experienced with 
the compressor bearings. Three compressors are operational. 

Coordinated, monitored and installed 20 high pressure 
hydrogen gas vessels and 12 LH2 storage vessels. 

The twenty 625 cubic foot high pressure hydrogen vessels 
were hydrostated to 6,600 psig. 

Continued vacuum pull down and leak testing of the 
annular space on the 12 LH2 storage vessels. 

VI. OTHER PROGUMS 

a. Apollo Telescope Mount 

Design is in process for the Apollo Telescope Mount 
Transportation Eluipment. Discussion now centers around 
Transporter Instrumentation. 
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b. Voyager Program 

All Interface Control Documents have been submitted 
by the Boeing Company. All documentation has been returned 
for correction of errors with a suspense date for final 
submittal of July 31, 1967. 

c. Nuclear Ground Test Module 

The route survey prepared by NAA has been received. 
It recommends "The Northern Route1' as originally proposed by 
them. Money ($10,000) for the MSFC route has been requested 
for first quarter 1967. 

VPI. MISCELLANEOUS 

a. J-2X, J-2T Program 

Redesign of Components Test Rosition 502 continued 
to insure completion of Phase I and Phase I1 of the J-2T 
program. 

38' x 65' Vacuum Chamber 

Design criteria development for the 38' x 65' Vacuum 
Chamber was cancelled. 

c. Advanced Orbital Space Station Stability Program 

Design of a dynamic launching and catching device 
for model study of a space station concept employing artificial 
gravity and the required orbital stability was completed. 

d. Lunar Scientific Survey Module 

Design on a power cable support boom from support 
vehicle to LSSM for road testing was completed. 

Modification of component parts for Lunar Drill, 100% 
complete. 
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7 
Modification t o  Flame Deflector  t o  provide a d d i t i o n a l  

cool ing,  100% complete. 

Repaired 3 Kobe Pumps. 

A study w a s  i n i t i a t e d  t o  e s t a b l i s h  a c e n t r a l  gaseous 
hydrogen generat ion f a c i l i t y .  

' ~ u l i a n  Hamilton 
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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TEST LABORATORY 

MONTHLY PROGRES S  REPORT 
ADVANCED FACILITIES PLANNING OFFICE 

June 1, 1967 through June 30, 1967 

I. FACILITIES 

A .  R&A P r o j e c t s  

1. Addit ions t o  Cryogenic Storage - Pro jec t  7072 - Design f o r  
t h e  Brick and Mortar p a r t  of t h i s  p r o j e c t  was completed i n  May. Piping 
des ign  was completed i n  June.  

During June the  tank  foundat ions were completed. Also t h e  12 
LH2 s t o r a g e  tanks  were s e t  on t h e i r  foundat ions.  

Work was begun on i n s t a l l i n g  e l e c t r i c a l ,  i n s t rumen ta t i on ,  and 
c o n t r o l  condu i t s .  Foundations f o r  the  LH2 Transfer  Control  Bui lding 
were excavated.  

Cons t ruc t ion  of the  e n t i r e  p r o j e c t  i s  approximately 40% complete. 

2 .  S- I1  S t r u c t u r a l  Test  Pad - Pro jec t  7076 - Design of t h i s  
p r o j e c t  was completed i n  June.  Cons t ruc t ion  w i l l  s t a r t  i n  J u l y ,  1967. 

3. S- I1  Af t .  Sec t ion  Tes t  Assembly Spec i a l  Requirements - Design 
w i l l  be completed i n  J u l y ,  1967. 

The 20 GH2 s t o r age  b o t t l e s  were s e t  on t h e i r  foundat ions and 
have been h y d r o s t a t i c a l l y  t e s t e d .  Cleaning of b o t t l e s  i s  scheduled t o  
s t a r t  during week of J u l y  3,  1967. 

4 .  Design i s  underway f o r  t he  Helium Line Extension t o  Bui lding 
4650, P r o j e c t  8004; and f o r  I n s t a l l a t i o n  of Steam E jec to r  System, Building 
4557, P r o j e c t  8008. 

5 .  P ro j ec t  8003, High Pressure A i r  P ipe l ine ,  i s  being he ld  up 
pending de te rmina t ion  of requirements  of Aero-AstmDynamics and P&VE. 

6.  Cons t ruc t ion  i s  underway on t h e  fol lowing p r o j e c t s :  

a .  P ro j ec t  66-35 - Eleva tor  a t  Liquid Hydrogen Test  Stand 

b. P ro j ec t  7008 - Addi t iona l  LOX Storage f o r  A l l  Tes t  
Pos i t i ons ,  Building 4583 
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c .  P r o j e c t  7009 - F i r e x  System Addi t ion ,  T e s t  Stand 115 

d .  P r o j e c t  7013 - E l e v a t o r  f o r  T e s t  Stand 500 

e .  P r o j e c t  7018 - Transformer S u b s t a t i o n  - T e s t  Stand 500 

f. P r o j e c t  7021 - GH2 Transmiss ion System 

g .  P r o j e c t  7023 - GH2 P i p e l i n e  System 

h .  P r o j e c t  6742 - G H 2 C o n n e c t o r L i n e  

i .  P r o j e c t  7056 - LOX T r a i l e r  Parking Area 

j .  P r o j e c t  6255 - Pavement Addi t ion ,  B u i l d i n g  4653 

k .  P r o j e c t  7058 - Extension of Steam Line t o  S- fV  B 
T e s t  Stand 

1. P r o j e c t  7068 - Cable Trays  and Cable I n s t a l l a t i o n ,  
Eas t  T e s t  Area 

rn. P r o j e c t  7066 - Timber C l e a r i n g ,  West Area,  FY 67 
Landscaping,  P a r t  I1 

n .  P r o j e c t  f o r  F i r e  De tec t ion  System. 

o .  P r o j e c t  f o r  Landscaping Dodd Road, FY-67 P a r t  I. 

B. ENVIRONMEWAL TEST COMPLEX 

Based on t h e  r e s u l t s  of a  Pre l iminary  S i t i n g  Study presen ted  on 
May 17,  a  P r e l i m i n a r y  F a c i l i t y  Concept h a s  been completed by T e s t  Labora to ry  
p e r s o n n e l  and d i s t r i b u t e d  t o  a l l  members o f  t h e  group engaged i n  t h i s  p l a n n i n g .  
Cur ren t  e f f o r t s  a r e  be ing  d i r e c t e d  toward compil ing t h e  d a t a  and m a t e r i a l  r e -  
q u i r e d  f o r  a  p r e s e n t a t i o n  t o  MSFC Management sometime a f t e r  J u l y  15,  1967. 

INTERMEDIATE VACUUM CHAMBER 

The p r e p a r a t i o n  of c r i t e r i a  drawings was d i s c o n t i n u e d  on June 8 ,  1967. 

STORABLE PROPELLANTS TEST FACILITY 

P r e p a r a t i o n  of budget drawings have been i n i t i a t e d .  A Scope of 
Work f o r  a PER h a s  been completed.  
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u. NUCLEAR GROUND TEST MODULE 

A funding requirement was g iven  t o  P&VE f o r  t he  f i r s t  q u a r t e r  
FY-68. S p e c i f i c a t i o n s  and procurement r eques t s  f o r  h igh  pressure  v e s s e l s  
a r e  being prepared. S p e c i f i c  approach t o  handle f a c i l i t y  adopt ions i s  
being s tud i ed  by F&DO. The c r i t e r i a  package f o r  adap ta t i on  of t h e  S-IC 
Tes t  Stand f o r  t he  NGTM i s  being updated t o  r e f l e c t  changes due t o  con- 
s t r u c t i o n  of t h e  Addit ions t o  t he  Cryogenics Storage i n  t he  West Test  
Area. 
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