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{Uraclassf gied) 



W A  seal: 

Match dfssolve to Planet 

Saturn, with work "Saturnf' 

superimposed across it: 

Pop on words 

"Quarterly Report No. 16'' 

beneath drawing of 

Planet Saturn 

Three heavy space vehicles are being 

dcsvs'toged by the National Aeronautics 

and Space Administration,.. 

.,.under the project nane "Saturn". 

Thia fih report, 230. 16, will cwer 

progress on the Saturn X and ZB during 

the period Apri l  through June 1903, 



Qection 2 

Wet testst '  a t  bunch k l e x  37, Pad B. 

&e fnput fram the Cape A significant hfghlight of this 

on- s e t  t e s t s " .  'fkia report period lies the checvout of 

shuuld include shots of Pad B facilities, Launch Complex 

88-Tf5 bmster, Dynamics1 

Facilittas stage and 

6rmnd Support Equipant. 

PL 63-62-280 

PL 63-611-935 

37 at Cape Camera1 using the 

SA-bS booster, the S-IV bynamics/ 

Facilities stage and ground support 

Cquipment. 'Wet tests"  at: Caneveral 

-re designed t o  c h c k  out Complex 

equipnent ir;volved in gragef h n t  

ading operations. Actual propell- 

. ~ t s  are used in the! tests, S h l a r e d ,  

naaual luadlrtg methods are checked 

first; then, the entire loading 
. 

sequence is perforad a u t m t i c a l l y  . 
tane difficulties were encountered 

rfng first pbasa tes t ing ,  requiring 

dditionaf. components. Tests were 

res-d and succeasfuLly ccnqleted 

hats t,m June. 



Section 2 Followkng w e t  tests, inspection 

revealed two wefts an the hydrogen 

ride of the camon bulkhead of the §-XI7 
. . . . 

Qnamics/Facilitiea stage, Emever, 

the bulkhead s h e d  no sfgns of 

Ieskage during the lfquid hydrogen 

loading tes ts  and tbe stage is acceptable 

for strstificatfan teats  scheduled 

next quarter a t  24ar shall. 



Section 3 

Status of  'Launch Coclplex 34 & 37. 

P r n  - 
Choose bes t  scene8 

k 
A l m  the A t l a n t h  %k!.saile Range, work n 

from film inguts m Saturn launch s l t e s  is proc~ressing 

CLC 34 & 37 Ac%) 

for May-Suns. 

Pt 63-62 

280, 356, 393, 

394. 

Gonstntccion of Launch Canplex 34'0 

U p i d  Bydragen Facility fs on 

schedule with e q l e t f o n  expected 

h t e  next quarter, 

0 
Zh. desfgn work &Pad AAto support 

Satum IB is on schedule, 

Eiectrfcal Support Eyip l aen t  for 

Cape in late 



Section 4 

Status of the Booster for the Fifth Saturn f Bliaht Vehicle, 

HfM - mRRATfON 

ghcrw past-static 

checkout of %5 

booster st 

HanwhfLe at  MarshsZI, the booster 

f& the fifth Saturn X f fight vehicle, 

-5, entered post-static c h e c h t  

early this  quarter, Wing pcst- 

static checTxart, discrepancies were 

&%scovered, partScularly in the 

propulsian system. Pe-work tms 

necessary. ~Gllowin~ zoclpletlon of 

re-work, electrical s y s t a s  checkout 

started in &-?by, Tlbe bwster  

w i l l  be shipped lor arrfvar at the 

Cape about: two weeks before S-IV-5 

stage arrival. 



The Saturn Xnstrument Unit Matfon Simulator. 

nm 
1 

IS gimballing set- 

ug for Inarrument 

%it for SA-5. 

IS oE control panel 

vith operators at work, 

followed by XS ( s ide  view) 

operators at: control 

panel, unit gimballing. 

XCU of operator at 

STat24 stabilizer & 

guidance monitor folluwed 

by MS af operator at 

control system nonitoring 

console. 

Located at Narshall's Quality 

Mvision is a Saturn f n s t r m n t  Unit 

&tion Simulator used for attitude 

calibration af the stabilizer and 

control system of the SA-5 

f net-nt Unit. Positioning capabil- 

ities are in three axes, with 

dieplacement accuracy of one percent 

of df spfaement angle. 

Positioning the unit for attitude 

calibrations and simulated fl&ght 

pesition leaves all emponents in 

their respective ftizht configurations, 

eliminating loading effects from fnng 

cables a d  extraneous noise pick-up. 

The control system has automarion 

apabilities that can be computer 

controlXed, permitting complete 

automated calibratf an and cl~ec'kout 

af control systuns. 



Saturn Booster static -st 

firing (5A-6); 

use shots slightly 

different frm those 

used in Rpt . Mr. IS 

SA-6 booster undergoing 

past-static checkout a t  

Quality DivZcion. (Uea 

6toeIc footage for past- 

mTfq 

The booster for the stxth f l ight 

vehicle, SA-6, underwent two successfuf 

statric t e s t  firings st Marshall's 

%st Mvfsicm, T.kre flrst for 35 

seconds and the second for a period 

of I42 seconds, Pest-rest inspection 

revealed minor discrepancies, such as 

small fuel Tealcs and a torn CXEZ diffuser 

screen. Corrective action has been 

taken, 

The SA-6 booster, second in the 

Block If sertes, is now urrdergofng 

past-static checkout a t  Masshall's 

Quality Division. 

r t a t i c  checkout). 



Section 7 

Status of the booster for the seventh f l t n h t  vehicle S-1-7. 

Assembly of the booster for the 

seventh Satuen flight test  vehicle, 

SA-7, taas comgleted t h i s  quarter, 

and the atage is rn undergoirg 

pre-static t e s t  checkout. 



Section 8 

Status of SA-9 ~ l i ~ h t - b o s t e r .  

PftLil 

SA-9 booster 

asaedly . 
(Use stock footage) 

S-tmuctural fabricaeioa of the 

rpider beam for the ninth 

Saturn flight sehicle, SA-9, 

is complete. Assembly 

epersitions on Che tail section 

and clustering of tanks is 

derway . 



Scc t ion .ST 7 
Micro-??.eteoroid (Fairchild Stratosl. 

OM-995 

LS from the crane of 

the wing section as it fs baing 

lifted by the crane. 

=:of the wing opening 

up tuwards the camera. 

LS of a capacitor being 

eealect in a vacuum jar 

for teat purposes. 

IS of an engineer testing 

electronic conponents, 

followed by CU of eircuftry 

under nagnifying glass.  

Th+ Fairehild-Stratas Carporation 

of Eagerstawn, Maryland, is now 

underway Ln the fab'rication 

of varf ow compsmnix related 

to the Micro-24eteoroid tWsuremat 

device which wf 11 fly aboard 

$A-9 and SA-8. 

Hamfacturing of the wing 

panels for tfIa mock-u? is on 

schedule. 

Tnsefng wing panel capacitors 

17 aecqoliskad by using a 

vacuum be21 jar. 

Efeetronic cqonenes  are 

subjected to rrgid testing 

prior t o  acceptance. Micro- 

modules are inspected 

throu* t;\e use of powerful 

magnifying cquipwnt .  



Chrysler Producetio~ at ?fickoud (Saturn I /lB Boos tersl. 

a2! rpARRATI0fl 

Stock footage of Chryslsr Corporation, production 

clustering operations 

or scenes from Chrysler 

OM-I010 

contractor for Saturn I/XB 

boaters a t  2krshalXfs Efichoud 

Operafions Fn llew Orleans, 

campfeted clustering of a11 

propellant containers for 

thc boater for the eighth 

flight vehicle, SA-8, during this 

quarter. Cel;r~;ery b s  been 7sde 

of alT 8-1 engiws for the stage. 

Also, fabrication of the tarrel 

eseenbly and thrust and fin 

outriggers for the tenth f l ight  

vehfcle, SA-10, is complete. 

Fabrication of the spider beam and 

thrust structure is underway. 



section W // 

Cans true tion bv :-haon-Rust Co . at ?llchoud. 

F2lM 
7 ?l,mRATIOH 

Masan-Rust Ca. film 

input on renovat ion 

and construction 

progress. 

Upera tions, c o n s h c  tion work 

€ha quarter included the 

h i l d i q  of an electronic 

fabrfcation and checkout 

facility and a% installation 

various offices and laboratories. 

A l l  eonstmction work is being 

done under the direction OF 

Michoud'a support services 

contractor, the Bbson-IEust 



Dynamic T e s t i m  of the S-fff stage and Boiler Prate b d 1 0 ,  

8-1012 bynemric testhg of the S-fV stage, 

ES of S-XV stage and 

boiler plate Apa13.a in 

upper area of Dynamics 

instrument unit, with h t h  the 

Jupiter Nosecone and the boiEer 

p b r e  Apollo spacecraft begag a t  

Test Stand. &rshllcs Test IPlvisfon early 

MS of Dynamic rest- thfa quarter and was coxipleted 

the SIrP staple and Boiler fn late June. 

plate Apello, show cables, 

clevices . 

Shcrw IS of the booster 

far !LA-D5 on lazbq., 

The SA-D5 booster, a t  the Cape 

fm W l e x  37 fac i l i t i e s  checlcout 

oras removed f rorn Bad B in lare June 

anb w i f l  be returned to Harshall 

d u r t g  the next quarter for addi t ional  

dynamics testing. 



section M 13 

gwer Clean Pacif  it^ at Manufacturins Engheerinw Divisioq. 

t6 white bench with 

MS of pert  going fnto 

oven, passing through E i r s r  

station to second station 

MS parts being checked 

for dirt 

MS parts being checked 

for dfrt 

Ctf face and microscope. 

A new clean facility was placed in 

operation this quarter in Marshall's 

!4anufacturing Engineerrng Bivisforr, 

The cl&n area is subjected to a higher 

internal air pressure In order to 

minimize the possibility of contan'fnants 

entering the roan from external 6ources. 

Baturn vehicle parts to be cleaned 

are d f s a s s d l e d  an3 pqssec? through 

a drying wen. . . ,  

... then ~ ~ a s h e d .  in an electronic 

cleaning vat. 

Filtering equipment removes contaninants 

down to the 10 microwor-less level. 

A final check of the part .Ls made 

by using a microscope. After 

campletion of the cleaning procesa, 

a l l  parts are hemtically sealed, 

then gent t o  the user. 



Section 24 

Rl, 10 Enp,fm EEp-draulie Actuator SLlulntor  for t h e  S-F? Sraxa. 

ZzE l'Wm'iTltm 

ts Qf the &?LrO 

F ~ Y & ~ u ~ $ c  

& tuaror Simulator 

Par the SIP stage. 

HCU of engine 

hydraultc actuators, 

ES aP servo valves during 

hydraulic acttatox 

uperati on, fof Io~zed by 

?m3of smm. 

She #LlO Engine Hydraulic Actuator 

S W a t c r r  far the S-XV stage %as 

tested this quarter at  Pkrshll, 

lam t e s t  purposes, an e ~ f n e  is 

mt used, but fs shulated by 

the msses pendulum, 

Sm hydraulic actuatsrs, muneed 

90 degrees to each other, represent 

ellther the vehicle's pitch or 

yauz axis. 

Tha hydraulic actrracor system reacts 

ta the angle connrtnded by the vehicle's 

guidance systera, allowins for attitude 

eocmtrol in the pitch and yav planes, 

afmbflization, and reduction of 

ttdhicle bending, 

BS of nran at  recorders, Test analysis w i l l  help determine Lf 

amplifier frequency response the f l l she  control circuits and 

alzafysar and scope, mechanieat pear cmv~rters are 

adequate t o  satisfy ve3icle 

requixeneaEs for f l i ~ h t .  



Rett & Whitmiv II1;'LCI Engines. 

OM 930-339 

LS, two men wheel an RLlO 

engine into a both for 

ultra-violaf inspectian. 

IEU, man wfth ultra- 

violeE lamp. 

CU, inspection w 5 t l  

light. 

Clf, inspection w i t h  light. 

LS, engine is wheeled out: ~f 

boo?%. 

tS, weighing the engine 

ELS, welghing the engine 

Resear& and Lkvelogmnt Centat 

st West P a h  Beach 9-XV stage 

BL'ru engines are thorgughly 

tnspacted prior to acceptance. 

Eech engine is inspected visually, 

then taken into a b d s  for a 

nb'atek 1igh.t" inspect  ion. 

Us%= an ultra-violet Lazp, 

a l l  pucrp in lets  and valves are 

examined earehlly for 
- 

Ubnost precautlms are always 

@ken with all parts associated 

w i t h  the RLlO'a cxyogenic 

propellants. 

After its final acceptance test,  

each RLlO engine is weighed w i t h  

81% equipmnt attached. 



YS, three loen chucking center The vehicle mmufacturer must 

of grtv&y w f t h  engine in 

horizontal position. 

knuw the ensine's center of 

gravity, since th is  i s  a factor 

&te. Let  above three which can strongly affect t f ier  

scene8 run long ewugh to support vehicle 'a guf dance eystem. 

last two paragraphs of narration. 



Section 16 

0-1023 

Establishing shot of the 

samd augpress50n stand, 

Use fong shot ra include 

engine and stand 

CU fa lde  view) showing 

Wter fiZl pipes leading to 

top of stand. 

rS of H-3, engine f 2r-. 

@$a Pirfng scene tkat 

includes the four acoustic 

toners fn both the fore & 

birckgxound. 

k Elarsha1l's Test Dfvision, 

cunatructbn work yns ccqXeted 

thfs qua~ter on s prototype sound 

wpgressfon stand which uses an 

&-I engine for Eestfng, 

The 165,000-pound- thrust engine is 

f ired htcz the suppressor tank. 

Results of the £ k i n g s  will prwide  

data related to the basLc acoustical 

t r c a l g ~  lww, The sound suppression 

facility wflX ftsclf be cr =&el far 

mch farger pcmerplant suppression 

rrystais. 

A c u t t c  measurments hire r i d e  

during tests  to cheek the effectiveness 

ctf the sound sqpressos. 



B.2 Furnace Brazed Thrust Chamber & Intectara. 

&t Fi lm fnpot 

638, Scene! 

33A ol: -988 

Scene 1 

QN1988 

Scene 5 

R-l Fi lm fnput 

C-38 

Scenes 106, 107, 

ft2, 110, 111 

At Ruc'fcetdyne's Canoga Park Facilfty; 

rtainless steel furnace brazed thrust 

chambers for )E-1 engines are being 

b e l o p e d  t o  prwide Zonger t e a t  life 

and mare consistent manufacture of units. 

T b  f Lrst tmft has successfuf ly 

mmpleted 2,300 seconds sf mainstage 

engfne test and thc; overall braze 

operation is cansidered successful. 

Another d w e l a ~ e n E  at Rocketdyne was 

the testfng of three types of %njectors, 

the Low differential pressure fuel-LfX 

tnjector,. . , , .. , the madif ied wagon 

wheer tnjectoz: wfth secondary cooling 

posts, and...,. .,. the Lats differential  

pressure fuel injector, 

The modified wagan %:heel fnjector 

exhibited high frequency instabi l i ty  

characteristics. 



FIW - r n W ~ O R  

s-lk' 
hugfols Input (5360) On Eiay 4th, the Battleship A t e s t  

Douglas Sacranento Facility program was conpleted a t  Douglas' 

Battleship Tank &ot FZring Sacranento Tes t  Operations, with a 

Scenes 2-28 final LOX depletion f i r t n g  of 4.44 

seconds. A t o e l  of 5440.1 seconds 

of engine f ir ings were nctanplished. 

Iknr=;las fnput (5360) 

Cold GiriSal ~ k s t s  

Scenes 1 thrrs~ 7 

A t  the conclusion of the f i r i n s  

program, gh5a2 t e a t s  =ere tun on 

the Battleship V&icl.e to prov ide  

needed djmanic d a t a  on t!;e enzine  

actuation s y s t e i ~ .  7 % ~  Zattleship tank 

was then stripped of accessories, 

five of the? engines and the tank were 

shipped to Yhrs&all. The tank will 

be med for slosh tests, and the 

engines will be used an the S-IV 

Dynamics stsze  for fur ther  g b 5 a l l i n g  

t e s t s ,  



Section 17B 

All Systems Vehicle 

removed fm Stand &? 

@se be3t scenes 

8 thnt 16) 

Douglas Input (5360) 

Test Stand 25 

Struc tllral Ilevork 

(Chose best scenes 

from 27 thru 25) 

On April  1st;at SACTC), the i n i t i a l  

All-System vehicle p r q e l l a n t  IwEf rig 

test was a h r t e d  t ? h n  a f i l l  nozzle 

lea?< caused b a g e  to the t e s t  s t a d ,  

b c c t i v e  action was ta:ccn and the 

second test S e p  on Apr i l  9th. A h t  

t)pe m h t e  a f t e r  stora,ne pressure 

b r e a s e ,  aSservers wted tanlc cacnf-qg 

h a vertical plane. Canning partially 

smoothed out &EEer s=crrtl seconds. 

Bo l l s t~ ing  necessary internel insulat ion 

repair, ta+dng procelur~s were 

modiffed and tests rcsull?zd, Pro3Ieras 

encountered d u r l n ~  2etanlH.x Indkated 

b a k s  in t3e c m o n  but-I*21ead. 

The vehicle vas  r,-cd frsn the s-nd 

frP ~lid->%j for bufZcIIe~d c ~ e f d  and 

insulation patc5ins. AdditionaI 

tank* operations on Test Stand 1 

will be$& early &:tt q~tl-hter. 



Dougfb~ Irqmt (5300) 

Iransprt of S-TV-5 

Vehicle to Scramento  

S e e s  29-52 

Santa lbriit=sa plant to the doc?- 

parted abecrd a barge ta begin fts 

water j o m e y  to  the Sacrasen- 

Test Facility, 7 % ~  stan,e arrl~red at 

its Bestirzatfon 5 days la ter  and 

m e  checTkeb out in the Engheerlfig asJ 

installed in Test Stiind 25. 

The S-TV-5 was installed t,n Tcs",tmd 

28 and pre-static CI~'?CC~ICQQ~ b e p a  i n  

bte  June. A f u l l  dmstion floe firin9 

is scheduled for next quarter. 



Dougfas Input 8.2463 

CS. stretch fonfng ports 

CS opemtor of stretch machine 

CS aP parts stretchhg- follmed 

by amt.her angle of parts. 

bll 3453 

General v iws  of const. at 

Etuntingtoa Wack 

Roll 3463 

Scenes- Assembly of 

BntttcsZIf.~ Tank-- Ccmpla~ 

At Santa ;Z&nlca, Boughs successfully 

btrlge-fo& an al-  sheet 

two seOperits for tbe 

S-Ttiit Stage' a r>ull&e.d Z m .  #e= 

&lpe-die techniqze ~y be used 

on &e slhxetc9 press. 

Beach is Duricg t h i s  

quarter tire Fabricstion and 

begun. 

Chicago 3ri;ga & L r m  eosl?any, sub- 

contractor for Douglas, sh ip~e i?  

sections of &he Zat t l c s !~ ip  Taxk t o  

SAm frm f t a  Salt La:-e City facilfty- 

Fabrication of the tan:; started in 

April acd is scl1m5~led fo r  cornle t ion 

in October 



Section m"/q 

S-IVB Fontard Section ?+bck-un. 

0-1011 

Choose best scerles ftm 

f o o b g  on S-I'n Forward 

Section Ivbck-up. 

Douglas Aixcraf t Cowany hzis 

shipped 6 f u l l  scale nock-up 

of $he fonaard done and skirt 

section of the. S-IM stage to 

Msrshall this quarter. 

SChe mock-up. w i l l  be used fn 

eonnectian w i t h  h e e 3 f p  of t3e 

Saturn 13 1 n s t ~ ~ e n . t  Uni t ,  ~I l ic 'n  

w i l l  fly atog the S-XVG staze. 



Section RQ 

Douglas Input: (5360) A two month contract was let to Aero Spacelines 

'Pregnant Guppy" incorporated by Thrshall to study the feasibility 

Scenes 53-62 of using a nodified Boeing 0 8 7  for air trans- 

port of the S-XV Itage, 1.5 uillion-pound-thrust 

rocTxet engines, and other mssive c q o n e n t s .  

This node of transportation would greatly reduce 

time required to nave the cargo fton the West Coast 

to points I n  the south and east. Tne modified 

Stratocruiser, now h.mm as t he  3-377FG (Preznant 

Gupyy), has successfully t r anspor t ed  an inert 

Saturn stage from Los Awgeles to Edwards Air Force 

Base. The G t ~ p y  i s  now u n d c r g o i ~  rizfd testing 

to  prove its tale off --- in-f l ig3t  --- and landing 

capabLlities during FeOeral Aviation Agency qualf- 

Eicat%on tests, These fli~hts are expected to cut 

tranaportction tine from three weeks, nml required 

for  barz ing carao throush the Panama Caaal, to about 

12 hours of flying time frm coast to ccast. 
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