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F I L M  - 
Fade i n  

UNCLASSIFIED 

T i t l e  

DISSOLVE 
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NARRATION 

OPENING MUSIC 

( C o v e r i n g  Jan., F e b . ,  M a r c h ,  1962) 



FILM - NARRATION 

Checkout of  SA- 2 booster i n  new F ina l  checkout of the  second 

pressure  t e s t  c e l l  a t  Quali ty Saturn, f l i g h t  vehicle,  SA- 2,- was 

Assurance Div., including o v e r a l l  completed during t h i s  r epor t  

view of booster  i n  t e s t  c e l l ,  period a t  the  Marshall Space 

various shots  s f  men a t  work i n  Fl ightj  Center, i n  prepara t ion  f o r  

con t ro l  room,. then back t o  booster i t s  scheduled f l i g h t  t e s t i n g  a t  

Cape Canaveral next  quatter .  The 

recen t ly  completed pressure  t e s t  

c e l l  f a c i l i t y  was placed i n t o .  

operat ion f o r  t h e  f i r s t  time, a s  

t h e  SA-2 booster. underwent an 

extensivk t e s t i n g  program i n  which 

high-pressure a i r ,  h e l i u ~ ,  and 

nicrogen were used t o  check tanks 

and mechanical systems f o r  

leakage. Pressure  l e v e l s  up t o  

3,000 pounds per square inch 

above normal atmospheric p ressu re  

were employed i n  t h e  checkout 

procedure, 



81W - 
"Promise1' t i e d  up a t  

Wilson Dam 

RARRATXON 

While SA- 2 checkout continued, 

modi f ica t ion  work performed a t  

Todd Shipyards, Houston, Texas, 

on the Saturn-car ry ing  barge  

*t PromiseH-- formerly named 

"Compromise1'-- inc luded  a d d i t i o n  

of an arched cargo cover, a 

p i l o t  house, b a l l a s t  sys  tern, 

crew's quar te rs ,  f i r e - f i g h t i n g  

equipment, and h e a t i n g  sys  tern, 



FILM - 
Overall view of  a r e a  under 

cons t ruc t ion ;  MS a f  c ranes  

operar ing;  MS of  o l d  lock; 

LS of  o l d  lock lower gates;  

PAN s h o t  of  c o f f e r  dad; 

c l o s e  wi th  o v e r a l l  view o f  

cons t ruc t ion  

Seve ra l  scenes of  

of  SA-2 f o r  

shipment ( l e t  f i l m  run a 

l i t t l e  long) 

NARRGT I ON 

A t  Wheeler Dan on t h e  Tennessee 

River 48 mi les  from Marshall ,  a 

mamoth r e p a i r  job neared completion 

on t h e  lock which had co l l apsed  

last June, fo rc ing  a temporary 

change i n  Sa turn  t r a n s p o r t a t i o n  

plans. The Tennessae- Va l l ey  

Author i ty  announced t h a t  i t  hopes 

t o  reopen the  lock by A p r i l  23rd. 

Reopening w i l l  a l low resumption 

of  normal t r a f f i c ,  inc luding  

barges ca r ry ing  Sa tu rns  beginning 

wi th  SA-3. 

By mid-February of  t h i s  r e p o r t  

period, t h e  SA- 2 f l i g h t  Vehicle 

had f i n i s h e d  i t s  checkout, and 

was undergoing f i n a l  p repa ra t ion  

f o r  shipment t o  t h e  Cape. Like 

i t s  predecessor,  SA-1, t h i s  

v e h i c l e  cons i s t ed  of  a l i v e  

booecer o r  S- I  s tage,  wi th  i n e r t  

S-IV stage,  S-V s tage ,  and payload, 



FILM .- 

Loading dummy upper s t ages  

and payload on to  "Palaamon" 

onto  ~ o a d i n ~  boos te- 

f'Palaezon" ( let  f i l m  run  

long) 

SA-2 boos ter  being r o l l e d  

on land around Wheeler Dam, 

and then  being loaded onto 

"Promis en  

NAR-RATION 

On February 16th, t h e  SA-2  dumy 

upper s t ages  and payload were 

loaded onto t h e  Sa turn  barge 

"Palaemon". These were c a r r i e d  

a s  f a r  a s  Wheeler Dam e a r l y  next  

morning, and t h e  barge r e tu rned  

f o r  t h e  booster.  

Loading time f o r  t h e  g i a n t  boos te r  

a t  t h e  Marshall  dock was only  10 

minutes. 

A t  Wheeler, t h e  u n i t s  wire t r a n s -  

f e r r e d  by land  around the  broken 

lock and put  aboard  t h e  wa i t i ng  

"Promise", which would t a k e  them 

t h e  r e s t  o f  t h e  way. Only about  

an  hour was needed t o  unload t h e  

booster ,  move it the -  one m i l e  

overland, and load  it again, 



FILM - 
"Promise1' a r r i v i n g  a t  

Cape ( l e t  f i l m  run long) 

Unloading SA- 2 boos ter  

from "promise" ( l e t  f i lm  

run a l i t t l e  long) 

E r e c t i n g  booster  a t  

launching pad ( l e t  f i l m  

run  a l i t t l e  long) 

Mating S-N t o  boos ter  

( let  f i lm  run  long) 

Mating of  S-V ( l e t  

film run long) 

NARRATION 

On February 27 th, t h e  " P ~ o m i s e ~ ~  

reached i t s  des t ina t ion ,  ending 

a 2,200-mile voyage which had 

taken it through waters  o f  t h e  

Tennessee, Ohio, and M i s s i s s i p p i  

Rivers,  t h e  Gulf of  Mexico, and 

t h e  A t l a n t i c  Seaboard. 

A t  t h e  Cape Canaveral dock, t h e  

SA-2 s t a g e s  were taken o f f  t h e  

barge. 

.iter be ing  t r anspor t ed  over land  

t o  t h e  launching pad about  two 

mi les  away,-the boos ter  was e rec t ed  

on the  launch pedestal .  

S h o r t l y  af terwards,  mating of  t h e  

i n e r t  S-IV s t a g e  t o  t h e ' b o o s t e r  

began.. . , 

. . . followed by t h e  S-V.. , , 



FILM - 
Mating o f  payload 

(let f i l m  run long) 

F u l l  SA- 2 veh ic le  i n  

s e r v i c e  s t r u c t u r e  

F i n a l  assembly of 

98-3 booster (use s tock  

footage of  SA-1 o r  SA-2, 

if nothing ava i l ab le  on 

SA- 3) 

Overa l l  view of  SA-3 

booster  i n  checkout a rea  

a t  Qual i ty  Division (use 

stock, i f  nothing e l s e  

avai lable)  

NARRATION 

... and f i n a l l y  the payload, a 

J u p i t e r  nose cone and' a f t  sect ion.  

The f u l l y  asse?lbled SA-2 veh ic le  

was ready t o  begin undergoing t h e .  

long s e r i e s  of checkouts and 

preparat ions which w i l l  precede 

i t s  f l i g h t  t e s t i n g  next  quarter.  

Assembly of  the  booster  fo r  t h e  

t h i r d  Saturn f l i g h t  vehicle,  - 
SA-3, was conpleted a t  t h e  

Marshall Center on January 8th..., 

... and p r e - s t a t i c  checkout of the 

s t age  was performed. 



FIIM - 
Various shots  of  mass 

moment o f  i n e r t i a  t e s t i n g  

of SA-3 booster  

S t a t i c  test f i r i n g  of 

SA-T-3 booster  (can use 

s tock footage of any s t a t i c  

f i r i n g )  

NARRATION 

Checkout work included t e s t i n g  t o  

de tem'7e  mass moment of  ine r t i a .  

The t e s t  i s  based upon app l i ca t ion  

-of t h e  bas ic  sp r ing  pendulum 

principle.  The per iod  o f  v i b r a t i o n  

for the booster, ,suspended on 

spr ings  of known spr ing  constants,  

is determined by a pho to -e lec t r i c  

c e l l  and e l e c t r i c a l  timer. The 

mass,moment of  i n e r t i a  is 

ca lcu la ted  from t h i s  data, p lus  

weight and center  of g r a v i t y  da ta  

obtained by e l e c t r o n i c  load c e l l a  

i n  previous .tests. 

(SOUND EFFECTS: STATIC FIRING; 

then, LOWER SOUND EBFECTS AM) 

VOICE OVER) ' A s e r i e s  of  t h r e e  

s t a t i c  t e s t  f i r i n g s  was conducted 

during t h i s  r e p o r t  period, with 

t h e  SA-T-3 booster,  a t e s t  stage 

modified t o  s p e c i f i c a t i o n s  of the 

SA-3. Later, t h i s  t e s t  booster  

was removed and the  a c t u a l  SA-3 

i n s t a l l e d  f o r  s t a t i c  f i r ing .  



FILM - 
Beginning assembly of 

SA-4 booster (use stock, 

i f  a c t u a l  footage not  

available)  

o v e r a l l  e x t e r i o r  view of 

NARRATION 

Assembly of the  booster f o r  t h e  

four th  Saturn f l i g h t  vehicle, - 
'SA-4, began on January 2nd, and 

is expected t o  be completed t h i s  

Summer. 

Harsha l l ' s  Satukn assembly a rea  

Bldg, 4705; overa l l  i n t e r i o r  was being expanded t h i s  quar ter  

view s3ewing expanded a r e a  t o  make i t  one- th i rd  again larger.  

The expanded a r e a  w i l l  house a 

new C - 1  ~ s s a b l y  s ta t ion .  One of 

t h e  two present  s t a t i o n s  w i l l  be 

converted f o r  assembly of C - 5  

ground t e s t  yehicles. The 

add i t iona l  area  w i l l  a l so  provide 

more o f f i c e  space, a new 

e l e c t r i c a l  shop f o r  cable  assembly, 

and a new "clean roomQ' f a c i l i t y  

f o r  cleaning of tubes and other  

d e l i c a t e  conpanents. 



FILM - NARRATION 

LS, o v e r a l l  view of 

f a b r i c a t  ion a r e a  (B 13g. 

4704); men working a t  r i n g  

f ix tu re ;  then c l o s e  with 

another  quick o v e r a l l  look 

a t '  a r e a  

I n  t h e  Saturn fab r i ca t ion  area, 

re- tool ing  is now underway i n  

preparat ion f o r  s t r u c t u r a l  

f ab r i ca t ion  of the -a-5 

configuration--or Block 11--tail 

sect ion,  sp ider  beam a s s a b l y ,  

instrument compartment, and second 

s t age  adapter. Work w i l l  be 

performed on f i v e  f l i g h t  boosters,  

p lus  two t e s t  boosters  t o  be used 

i n  s t r u c t u r a l  and dynamic t e s t i n g  

programs a t  Marshall. Past of t h e  

shop is  a l s o  being converted f o r  

research  loqking toward f a b r i c a t i o n  

methods t o  be used on the advanced, 

o r  C-5, Saturn configuration, 

including out-of -pos i t  ion 

hor izonta l  and v e r t i c a l  welding. 



FILM - 
Overal l  view of BA-5 

mockup ( a f t  sec t ion)  

Large f i n s  

NARRATION 

A f u l l - s c a l e  mockup of the  forward 

and a f t  sec t ions  of t h e  Block 11, 

o r  SA-5 type,Saturn booster  i s  

-nearing completion, for use  by 

engineers i n  design v e r i f i c a t i o n  

and a l s o  t o  f m i l i 6 r i z e  assembly 

personnel with t h e  new 

configuration, Block I1 vehicles,  

which w i l l  t e s t  l i v e  S-IV s t ages  

and b o i l e r p l a t e  Apollo spacecraft ,  

incorporate design changes 

necessary t o  accommodate manned 

missions. 

Mod.ifications include a t  tactmerat 

of  four l a r g e  f i n s  a t  t h e  t a i l ,  

t o  increase  f l i g h t  s t a b i l i t y ,  

The launch pedes ta l  w i l l  be 

modified to  accept  the  f ins.  



F I N  - 
s t u b  f i n s  

-Fuel tanks 

Pressur i za t ion  sphere 

Retro-rocket 

NARRATION 

Four so-ca l led  s tub  f ins- -  

a c t u a l l y  support s t r u c t u r e s  with 

aerodynamic fa i r ing--  a r  e 

incorporated t o  provide qdd i t iona l  

support points. The leading edges 

of  t h r e e  of  the  s tubs  w i l l  c a r ry  

hydrogen ducts through the  inside,  

Elongated f u e l  and Lox tanks w i l l  

hold some 100,000 pounds more 

propel lant  f a r  a  longer burning 

time. 

Two l a r g e  spheres f i l l e d  with 

gaseous n i t rogen w i l l  r ep lace  t h e  

48 smaller  spheres used on Block 

I t o  p ressur i ze  the  boos te r ' s  

f u e l  tanks, 

The booster ' s  honey-comb f a i r i n g  

used t o  f a r  i n  between the boostex 

and S-IV s t age  is  mounted t o  the  

I-beam, a s  a r e  ' t he  four r e t r o -  

rockets. Attaching the  upper s t age  

d i r e c t l y  t o  t h e  sp ider  bean e l iminates  
need f o r  the  Block I upper s t age  adapt.2: 

1 2  



FEW 
7 

One-tenth s c a l e  cr.odzl 

of Saturn-Apollo v e h i c l e  

Ling-Tempco-Voughlt: p l a n t  

s ign,  and a e r i a l  view of  

p l a n t  

MS of  s k i n  m i l l  shaping 

f l a t  s tock  

MS o f  "hydro- spinningw of  

dome bulkhead f o r  Low 

con t 'a iner  

1 

NARRATION 

Another model--this one b u i l t  t o  

a s c a l e  of  one t o  ten-- d e p i c t s  a 

Block I1 boos ter  and a cutaway 

ve r s ion  of t h e  S-IV s tage,  ca r ry ing  

an Apolla spacemafe on top, 

Fabr i ca t ion  of t h e  70 and 105- 

inch f u e l  and Low tanks f o r  Block 

I1 Saturn  v e h i c l e s  is  now underway 

by t h e  cont rac tor ,  Ling-Tempco- 

Vought, a t  i t s  p l a n t  near  Dal las ,  

Texas. 

Manufacturing begins a t  t h i s  

s k i n  m i l l ,  P l a t  m a t e r i a l  i s  

p rope r ly  dressed  p r i o r  t o  r o l l i n g  

it i n t o  c y l i n d r i c a l  s k i n  

configurat ions.  

The tank dome bulkheads a r e  

shaped by us ing  a technique 

c a l l e d  "hydro-sp inning, " 



FILM - 
MS and CU of vidi-gage 

MS o f  modified l a t h e  

CU of spo t  welding Z- 

frames i n t o  cen te r  s e c t i o n  

s k i n s  

NAR-UT ION 

Then, t h e  f i n i s h z d  u n i t s  are 

c a r e f u l l y  inspec ted  for uniform 

th'ickness by us ing  t h i s  semi- 

automatic  vidi-gage. 

P r i o r .  t o  in-  l i n e  a s smbly ,  each 

tank s e c t i o n  ii trimmed to  a 

s p e c i f i e d  c l o s e  t o l e r a n c e  us ing  

t h i s  modif ied la the.  

2-frames a r e  uniformly spaced 

between t h s  tank s e p - e n t s ,  then 

joined.. . 

GU of  head o f  s p o t  welder . . . by spo t  welding the f rmes co 

t b e  segments with t h i s  p r e c i s i o n  

welder. 

MS o f  p o r t a b l e  X-ray u n i t  To prevent  assenbly  l i n e  b o t t l e -  

necks, a p o r t a b l e  X-ray u n i t  is  

used to check t h e  cond i t i on  of  

smal le r  par ts .  



FILM - 
CU of  weld. specimen -being 

readied f o r  X-ray 

LS, a e r i a l  view of 

hydros ta t i c  test and 

cleaning tower 

NARRATION 

Weld specimens and tank segments 

a r e  inspected a t  each s t a t i o n  

point  of  the  tank j u s t  before 

f i n a l  cleaning and test ing.  

Meticulous ca re  is  exercised 

during t h e  c l e a i i n g  of these  Lox 

and f u e l  tanks, Then they a r e  

r igorously  tes.ted i n  the  

hydros ta t i c  t e s t  s tand a s  a f i n a l  

pyoof of o v e r a l l  r e l i a b i l i t y .  



FILM - 
LS, main building a t  Michoud; 

ZOOM I N  on sign; 

LS and CU, man laying floor; 

LS and CU, man pu l l ing  t i l e  

from cei l ing;  MS, men s t r i p p i n g  

wallpaper; LS, renovated o f f i c e  

area) with l i g h t  f ix tures ;  LS, 

Chrysler o f f i c e  area, with people 

,at desks; LS and CU, men looking 

a t  p l a n t  layout board; LS, 

f o r k l i f t  passing through por t ion  

o f  manufacturing area; MS and CUP 

men c u t t i n g  away overhead metal 

supers t ruc tu re  

NARRATION 

Activat ion of Marshall 's  Michoud 

Operations p l a n t  near  New Orleans 

was underway t h i s  quarter.  The 

huge f g c i l i t y  is being made ready 

f o r  use  by Chrysler  Corporation, 

contractor for  production of 

f u t u r e  C - 1  boosters, and by 

Boeing Company, cont rac tor  f o r  

development and production of  . the  

advanced Saturn booster,  S-IC. 

me a c t i v a t i o n  job is  being done 

by t h e  New Orleans f i rm of  

Gurt ler ,  Herbert  (NOTE TO NARRATOR: 

PRONOUNCED "A~BEAR"), and 

Company. The work c o n s i s t s  

genera l ly  of inspecting,  repai r ing ,  

and re turning to  useable condit ion 

the v a s t  manufacturing building, 

covering nea r ly  twa mil l ion  square 

f e e t  of  f l o o r  area,. and an 

adjoining o f f i c e  building, p l u s  

c e r t a i n  work on t h e  grounds, 



FILM 
7 

Choose from scenes 20-32, 

Douglas input #18 

Choose from scenes 1-7, 

Douglas input #18 

NARRATION 

A t  Douglas A i r c r a f t  Company, 

cont rac tor  fo r  t h e  S-IV stage, 

i n i t i a l  cold flow t e s t s  have been 

successful ly  accomplished with 

both l i q u i d  oxygen and l i q u i d  

hydrogen. Designed to check ou t  

t h e  f u e l  and oxidizes  systems, 

these  t e s t s  consikted of t rans-  

f e r r i n g  Lox and Ill2 from t h e  

s to rage  area, through the ducting 

and vaIve complexes, i n t o  the  

b a t t l e s h i p  tank. A l l  aspects  of  

the  sys t e n  performed properly. 

This f u l l - s c a l e  engineering 

mockup of the  S-IV s t age  w i l l  be  

used t o  funct ional ly  check the  

veh ic le ' s  e l e c t r i c a l  system attd 

i t s  compat ib i l i ty  with ground 

support equignent. Many of  the 

mockupDs e l e c t r i c a l  wiring 

harnesses have been completed, 

and a  l a rge  percentage of  the  

wiring has been i n s t a l l e d  i n  
preparat ion fo r  t h e  systems 
in tegra t ion  t e s t i n g  program. 



FILM - 
Choose from scenes 10-19, 

Douglas input #18 

MLS, l i q u i d  hydrogen 

t e n s i l e  machine setup 

NARRATION - 
Completed i n  January, t h i s  

hydros ta t i c  t e s t  v e h i c l e  i s  t h e  

first S-IV s t age  using manu- 

f ac tu r ing  rechniques designed for 

f l i g h t  vehicles.  It is c u r r e n t l y  

being put  through a series of 

hydros ta t i c  f i l l i n g  and p ressur i -  

za t ion  t e s t  opera t ions  using water 

f o r  the  t e s t  l iquid.  On t h e  

f i n a l  t e s t ,  i t  w i l l  be pressur ized  

t o  des t r u c t  ion. 

A t  Marshall, a comnrehensive 

l i q u i d  hydrogen t e s t  p rograw-  

%ndicat ive of the increas ing 

importance of  LH2--was underway 

t h i s .  quarter ,  This metal t e n s i l e  

s t r eng th  t e s t  i s  conducted by 
I . .  

immersing t e a t  samples i n t o  LH2. 



FILM - 
MCU, man mounting t;ensile 

specimen i n  c r y o s t a t  

NARRATION 

Metals used fo r  S-IV s t a g e  f u e l  

tanks, t r a n s f e r  ducts, and f u e l  

pumps a r e  t e s t e d  and evaluated by 

mounting them i n  t h i s  cryostae. 

CU of clamp hook-up t o  The cover i s  then secure ly  

c r y o s t a t  attached.. . , 

MLS ~f pre-cooling opera t ion  . . . and t h e  sample is pse-cooled, 

by use  of  l i q u i d  nitrogen, t o  

minus 320 degrees Farenheit,  

MCU. of dra in ing LNZ 

MI3 of cooling from 

-.320 t o  -420 degrees F. 

us ing  l i q u i d  hydrogen 

W of dumping LH 2 

After  des i red  temperature has 

been a t ta ined,  the l i q u i d  n i t rogen 

i s  drained., . , 

... and t h e  sample i s  f u r t h e r  

cooled to,minus 420 degrees us ing 

l i q u i d  hydrogen. 

The l i q u i d  hydrogen is drained, 

and the  sample is subjec ted  t o  a 

t e n s i l e  s t r eng th  t e s t .  



FILM - 
MCU of man removing 

sample from c r y o s t a t  

LS, . o v e r a l l  view of 

l i q u i d  hydrogen p ressur i za t ion  

t e s t  f a c i l i t y  

LS, i n t e r i o r  of  blockhouse, 

t h r e e  men a t  recorder rack; , 

- 
LS, exter ior ,  t r ans£  e r r i n g  LH2 

NARRATIm 

Since t h e  use of  l i q u i d  hydrogen 

in rocket  propulsion is  s t i l l  

r e l a t i v e l y  new, extens ive  

experimentation is  necessary t o  

determine i t s  c a n p a t i b i l i t y  with 

r e l a t e d  components. 

A t  another f a c i l i t y ,  l i q u i d  

hydrogen p ressur i za t ion  t e s t s  

a r e  run t o  determine t h e  e f f e c t  

of varying the  temperature of  t h e  

pressurant  gas and d ra in  time o f  

the  tank on the amount of 

p ressu r i za t ion  gas required*. 

LH2 is  t r ans fe r red  from t h e  s to rage  

a rea  through vacuua-jacketed 

l i n e s  t o  t h e  t e s t  tank, a double- 

walled aluminum conta iner  with 

vacuum space between wal ls  f o r  

insu la t ion  purposes. 



FIIM - 
CU, gas cooler  

CU, e l e c t r i c  hea te r  

I n t e r i o r  o f  blockhouse, 

man opera t ing  hydrogen flow, 

temperature, and pressure  

measurement console; CU, 

recorder 

' LS, o v e r a l l  PAN shot  

of  LH2 "cold flow" t e s t  

f a c i l i t y ,  with men working; 

CU, men m r k i n g  a t  engine 

pos it ion 

.' f : 
C: 

NARRATION 

The p ressur i za t ion  gas is  cooled 

by l i q u i d  n i t rogen when low- 

temperature gas i s  required,. . , 

. . . and heated by a D. C, cu r ren t  

e l e c t r i c  hea te r  when high- 

temperature gas i s  naeded. 

Flow rqtes ,  temperatures, l i q u i d  

level ,  and pressures a t e  recorded 

t o  ob ta in  da ta  which i n d i c a t e s  

t h e  most e f f i c i e n t  

p ressu r i za t ion  method, 

Another l i a u i d  hydrogen t e s t  

f a c i l i t y  is  now being used t o  

f ami l i a r i ze  Marshall personnel 

with handling LHZ a l a r g e  

quan t i t i e s ,  and w i l l  be used next  

quar t e r  f o r  s t a t i c  f i r i n g s  of 

P r a t t  and Whitney RL-10 l i q u i d  

oxygen- l iqu id  hylrogen engines, 



FILM - 
LS, "head-on" view of 

t e s t  f a c i l i t y ,  showing 

v e r t i c a l  steam ejec tor ;  

MS and CtT, men a t  consoles 

i n  cont ro l  room 

XS, '-head-onu view of 

test  f a c i l i t y ,  with steam 

blowing from e j ecEor 

NARRATION 

"Cold flow" t e s t s - -  i n  which 

p rope l l an t s  a r e  run through t h e  

engine, but not ignited--were 

c a r r i e d  out  t h i s  quar t e r  t o  

measure propel lant  flow sa tes ,  

p r e s s u ~ e s ,  and o the r  v i t a l  functiorla. 

Flow t e s t s  had been conducted 

previously t o  t r a n s f e r  t h e  l i q u i d  

hydrogen from a 7800-gallon trailer 

tank to  t h e  t e s t  s t a n d 9 s  2200- 

g a l  Lon run tank, 

(SOUND EFFECTS: STEAM BLQWING 

OFF) 

(VOICE OVER: ) 

In  conjunction with engine "coldf1 

tests, steam evacuation system 

t e s t s  were a l s o  run, i n  which 

steam was used t o  p u l l  a  vacuum 

on t h e  t e s t  s taf idqs  d i f f u s e r  

system, simulat ing ou te r  space 

pressure  conditions. 



FILM - 
Artist's conception 

of new l i q u i d  hydrogen 

test s tand 

LS, o v e r a l l  p r o f i l e  view 

of vacuum chamber 

NARRATION 

Looking t o  the  futtlre, t h i s  

a r t i s t ' s  conception shows a new 

test stand scheduled t o  be b u i l t  

a t  Marshall fo r  work with l i q u i d  

oxyge3-liquid hydrogen engines. 

This l a r g e  low-pressure 

environmental chamber i s  being 

used a t  Marshall t o  s imula te  

outer-space condit ions f o r  t h e  

RL-10 engine i n  a s e r i e s  of  t e s t s  

studying means of gas i iy ing  pre- 

i g n i t i o n  l i q ~ i d  oxygen chilldown 

faow, t o  reduce exp 10s ion hazards. 

  he method being evaluated i s  the  

i n j e c t i o n  o f  gaseous n i t rogen 

through a manifold i n t o  the  Lox 

exhaust s t s e a  a t  t h e  engine 's  

nozzle exi t .  



F I r n  - 
Liquid ,n i t rogen tank t o  

chamber; man (with head- 

phones) working; LS, o v e r a l l  

three-quarter  view of- vacuum 

chamber; CU, man a t  gaseous 

n i t rogen t r a i l e r  tank, 

a t t ach ing  hose, and adjus t ing 

p ressur ize r  panel; MS and CU, 

man a t  con t ro l s  a t  a f t  end of 

vacuum chamber; MS and CU of 

two men a t  console i n  control  

room, showing TV monitor 

NARRATION 

Due t o  ease  of handling, l i ~ t i g d  

ni trogen i s  being used i n  these  

t e s t s  t o  simulate Lox. During 

f l i g h t ,  before engine start-up,  

propellanr flows a r e  necessary 

t o  pre-cool pumps and feed l ines.  

The l i q u i d  hydrogen.chilldown flow 

w i l l  h e  vented overboard, and Lox 

w i l l . b e  exhausted i n t o  t h e  booster- 

S-IV i n t e r s t a g e  area. Ambient 

pressure the re  may be below t h e  

t r i p l e  point  of oxygen, forming 

s o l i d  p a r t i c l e s .  It i s  

an t i c ipa ted  t h a t  the  oxygen, 

whether s o l i d  o r  l iquid,  can be 

evaporated,. w i n g  t h e  sens ib le  

hea t  from gaseous n i t rogen 

in jec ted  j u s t  below t h e  t h r u s t  

chamber. 

CU, s o l i d  p a r t i c l e s  being This t e s t ,  photographed a t  about 

exhausted from engine nozzle th ree  times normal speed, shows 

l i q u i d  ni trogen being exhausted 

i n  the  form of s o l i d  pa r t i c l es .  



FILM 
7 

CU, gas ( inv i s ib le )  

being exhausted from engine 

LS qf e l e c t r i c  discharge 

forming system set-up 

MCU of capaci tor  bank 

NARRAT I ON 

When a spec i f i ed  gaseous n i t rogen 

flow r a t e  i s  i n j e c t e d  i n t o  t h e  

s o l i d  stream, t h e  r e s u l t  i s  a 

hea t  t r a n s f e r  between t h e  gas and 

sol id ,  causing evaporation, Af ter 

optimum gaseous n i t rogen flow 

requirements a r e  reached i n  futbra 

tests, the  system w i l l  be t e s t e d  

on a h o t - f i r e  engine a t  Douglas 

o r  P r a t t  and Whitney, 

Typical of  continuing v a r i e d  

research  p ro jec t s  a t  Marshall 

a r e  experiments i n  magnetic 

forming and e l e c t r i c  discharge 

forming i n  a f l u i d  s t a t e .  

U l t r a - f a s t  discharge of vol tage  

from t h i s  capaci tor  bank and 

supporting c i rcui t s . . .  



FILM - 
CU of electro-magnet; 

men loading cylinder. 

LS of forming opera t ion  

Men unloading cyl inder  and 

examining shaped metal 

NARRATION 

. . . through t h i s  l a r g e  c o i l  

provides ' t h e  shock wave @ form 

metal  i n t o  pre-determined shapes. 

I n  pqeparatiofi fo r  magnetic 

forming, a "blank" p iece  of metal 

s tock is placed over t h e  coi l .  

Then the  system i s  energized. 

Because of the  overload of  current ,  

t he  system discharges r ap id ly  and 

t h e  r e s u l t i n g  shock wave shapes 

t h e  metal stock. (SOUND EFFECTS: 

SHOTGUN BLAST, SLMULATING NOISE 

OF CAPACITORS PISCHARG ING) 

This method promises t o  be 

valuable i n  f o m i n g  metals  f o r  

advanced Saturn vehicles,  a s  wel l  

as providing means f o r  making 

space vacuum s e a l s  and 

T a c i l i t a t i n g  fab r i ca t ion  i n  

space. 



FILM - 
Overa l l  view of f i b e r - o p t i c s  

ins t rumenta t ion  system 

MCU of  man connect ing 

ins t rumenta t ion  camera t o  

f iber -op  t i c s  bundle 

MCU of man and o p t i c a l  

c a b l e  

NARRATION 

This  equipment is p a r t  of a new 

photographic ins t rumenta t ion  

system--known a s  "f i be r -op t i c s "  

being developed f o r  Saturn. It 

w i l l  be  flown f o r  t h e  f i r s t  time 

aboard SA-5, 

Filming, during f l i g h t ,  w i l l  be  

accomplished through u s e  of  a 

M i l l i k i n  i n s t r u n e n t a t  ion  camera. 

The o p t i c a l  cab le  c o n s i s t s  of a 

bundle of extremely f i n e  g l a s s  

f i b e r s  arranged so  t h a t  when an 

image i s  imposed on t h e  face of  

one end o f  t h e  cable ,  t h e  image 

is conducted t o  t h e  oppos i t e  end 

and r econs t ruc t ed  on i t s  face. 



FILM - 
CU of man focusing 

ob jec t ive  lens; CU 

of near end of  o p t i c s  bundle 

NARIZAT I O N  

The ob jec t ive  lens  m u s t  be 

accura te ly  focused t o  insure  a  

c l e a r  image of  the  subjec t - - in  

t h i s  t e s t ,  a  small propeller .  

-CU of man using bore- .Camera lens  sdjustments a r e  made 

s i g h t  f i x t u r e  i n  connection by using the  bore-sight  f ix tu re ,  

with camera allowing for  a  c l e a r  p i c t u r e  

between camera and near-end lens. 

MCU of  f ibe r -op t i c s  bundle 

showing near  end and ob jec t ive  

end 

The use of op t i c s  cables enables 

camera mounting o the r  than a t  the  

p ~ i n t  of image. Useful 

appl ica t ions  i n  f l i g h t  a r e  f i lming 

the  forward sec t ions  from t h e  

booster, where severa l  f i e l d s  of 

view a r e  required t o  determine 

r a t e  of separa t ion  and t o  study 

behavior of the  forward sec t ion  

r e l a t i v e  t o  the  booster. 



FILM - 
Tigh t  shot  through o p t i c s  

bundle showing r o t a t i o n  of 

p rope l l e r  ( t h i s  footage 

from ~ i l l i k i n  camera) 

NS and CU of man picking up 

s t a t i c  i n v e r t e r  from table ,  

then  disassembling u n i t  

NARRATION 

The camera i s  now fi lming the  

mogion of  the  so la r -ce l l -d r iven  

propeller .  The o p t i c s  cable  has 

c a r r i e d  the  image back t o  +he 

camera f o r  f i lm recording. Saturn 

f l i g h t s  w i l l  be  monitored by 

e igh t  of these  s y s t e ~ s .  

A new approach t o  obta in ing three-  

phase, 400-cycle-per-second power 

from b a t t e r i e s  is  being developed 

and re f ined  a t  Marshall. This 

s t a t i c  inve r t e r  w i l l  supply power 

f o r  the  ST-124 s t a b i l i z e d  p l a t -  

form c a r r i e d  aboard the  SA-3 

vehicle. 



FILM - 
CU o f  sub-assemblies of 

f l i g h t  model s t a t i c  inve r t e r  

CU of  breadboard model of  

s t a t i c  i n v e r t e r  

NARRATION 
I 

The c i r c u i t r y  cons i s t s  of a 

frequency standard, binary count- 

down f l ip- f lops ,  log ic  elements, 

power a n p l i f i e r s ,  output  t rans-  

formers, and a magnetic ampl i f ie r  

type vol tage  regulator.  The 

s t a t i c  inve r t e r  has no moving 

parts, .  consequently no mechanical 

wear. Cabling requirements a r e  

reduced, a s  wel l  a s  physical  s i z e  

of the  bat tery,  Pound f o r  pound, 

the  s t a t i c  inve r t e r  is much more 

e f f i c i e n t  than a r o t a t i n g  

inverter .  

This breadboard c i r c u i t  is a 

higher-powered vers ion  of the  

s t a t i c  inver ter ,  and when 

properly packaged w i l l  be used on 

f u t u r e  Saturn vehicles.  



EILM - 
CU o f  man making e l e c t r i c a l  

hook-ups from one p i n  t o  

another  on breadboard model 

CU o f  o s c i l l o s c o p e  showing 

build-up t o  n ine-s tep  s i n e  

wave; man and breadboard 

F u l l y  assembled SA-2 

v e h i c l e  on pad a t  Cape 

(Pick most dramatic  scene 

ava i lab le- -such  as, perhaps, 

a t  sunset)  

NARRATION 

Power t r a n s i s t o r s  a r e  used i n  

t h e i r  most e f f i c i e n t  mode of  

operat ion,  t h a t  is, a s  switches.  

The output  vo l t age  wave i s  

s tepped and c l o s e l y  fo l lows  a  

s i n e  wave, having only  a  10 

percent  t o t a l  harmonic 

d i s t o r t i o n  without  f l u t t e r i n g ,  

As r e sea rch  and development f o r  

f u t u r e  Sa turn  v e h i c l e s  moved 

ahead a t  Makshall and its 

con t r ac to r s  ac ros s  t h e  nat ion,  

t h e  u l t i m a t e  t e s t - - a c t u a l  f l i g h t - -  

was near ing  f o r  SA-2, poised f o r  

i ts  at tempt  t o  match t h e  

spec t acu la r  success  scored l a s t  

October 27th by t h e  f i r s t  Slaturn 

ever  launched. 

END. 
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