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Memorandum 

T O  S l i d e  Guide Recip ien ts  D A T E  October 27, 1967 

FROM Chief ,  Graphic Engineering and Models Branch, MS-G 

SUBJECT Revisions t o  the  Visual  Aids Library  S l i d e  Guide 

I n  order  t o  provide you wi th  c u r r e n t  updated p re sen ta t ion  m a t e r i a l ,  t he  
a t t ached  r e v i s i o n s  should be made i n  your Visual Aids Library  S l i d e  
Guide. Changes w i l l  be accomplished i n  the fol lowing manner: 

1. Obsolete c h a r t s  should be crossed out  of the  book. 

2 .  Chart  number changes should be made i n  i n k .  

3 .  New c h a r t s  w i l l  be added by changing pages o r  i n s e r t i n g  
a d d i t i o n a l  pages. 

I f  your o f f i c e  has no f u r t h e r  need f o r  the  S l i d e  Guide o r  does no t  have 
time t o  make the  requi red  changes, p lease  r e t u r n  it t o  t h i s  o f f i c e  f o r  
r e - d i s t r i b u t i o n  t o  o t h e r  u s e r s .  Please n o t i f y  t h i s  o f f i c e  of any changes 
t o  be made i n  the  mai l ing  addresses .  

F .  Duke 

MSFC - Form 4 8 8  (August 1960) 
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THE FOLLOWING PAGES SHOULD BE REVISED AS INDICATED: 

PAGE NUMBER ACTION CHART NUMBER EFFECTED 

1 3  Obsolete Cross Out Chart ED 825 Upper L e f t  Corner 

3 1 Obsolete Cross Out Chart PA 126 Lower L e f t  Corner 

3 2 Change Number Lower L e f t  Chart  t o  PA 117 

3 5 Obsolete Cross Out Cha r t s ,  IND 2013 upper L e f t  Corner 
I N D  2014 Upper Right  Corner 
I N D  2015 Lower L e f t  Corner 

41 Change Pages Add ED 724 and I N D  2045 

109 Change Numbers Lower L e f t  Chart t o  Read MSFC-67-PA 116 and 
Lower Right  Chart t o  Read MSFC 67-PA 118 

198 Change Page Add I N D  7865 

201 Change Pages Obsolete I N D  7200-1,2,3, Revise IND 7200-4 

202 Change Pages Revise I N D  7200-5,6,7,8 

203 Change Pages Revise I N D  7200-9,10,11,12 

2 04 Change Pages Revise I N D  7200-13, L i m i t  Use of I N D  7200-14, 
15 ,  1 7  

208 A5B Add New Page Add MS-G 93-5-66, I N D  7200-17, 18 ,  MS-G 109 
Add IND 7200-19, 20, 2 1 ,  and 22 

208 ChD Add New Page Add I N D  7200-23, 24, and 25 

216 Changing Pages Add PA 3225-1, -2 ,  and -3 . 
216A Add New Page Add PA 3225-4 and -5 

228 A&B Add New Page Add MS-G 5077, 5078, and MS-G 5079 

232 Change Numbers Upper Right  W i l l  .Read MS-G 1316 
Lower L e f t  W i l l  Read MS-G 1317 

245 Change Number Lower L e f t  ED-1302 To Read I N D  2039 
Obsolete Lower Right MS-G 84-65 

250 'Obsolete Upper L e f t  Chart  ED-1333 

252 Add New Page Add Charts  MSFC-67-IND 1200-109 



THE FOLLOWING PAGES SHOULD BE REVISED AS INDICATED: - 

PAGE NUMBER 

256 

ACTION 

Obso le te  

Change Numbers 

Change Numbers 

Change Page 

Change Page 

Change Numbers 

Obso le te  

Change Page 

Add New Page 

Add New Page 

Change Page 

Change Page 

Change Page 

CHART NlJMBER EFFECTED 

Lower Righ t  Char t  RDO 2105 

Lower L e f t  Char t  W i l l  Read R&DO 7453 

Lower Righ t  Char t  W i l l  Read R&DO 7454 

Upper R i g h t  Char t  W i l l  Read R&DO 7455 

Replace  Numbers On Upper Righ t  t o  R&DO 7447 

Add Char t  MS-G 98-66 

Lower Righ t  Char t  W i l l  Read I N D  437 

Lower R i g h t  Char t  I N D  401 

Add Char t  PA 3223 

Add NASA Char t s  S66-54560,63034,37910,54893 

NASA S65-45737, 45746, NASA S67-16592 

Add C h a r t s  MS-G 113 ,  114 ,  115,  and MS-108 

Add C h a r t  PA 3243 

Add C h a r t s  PA 3239, 3240, 3241, 3242 

Add Char t  ED 3508 



P R E F A C E  

This r e f e rence  document catalogues a l l  MSFC o r i en t ed  v i s u a l  a id s  f i l e d  i n  t h e  Visual  
Aids L ib ra ry  of Marshal l  Space F l i g h t  Center.  These v i s u a l  a i d s  a r e  updated by t h e  
Graphic Engineering & Models Branch, I n d u s t r i a l  Operations Program Management 
Information Of f i ce ,  and t h e  Research and Development Operations Management Off ice .  

The purpose of t he  Visual  Aids L ib ra ry  i s  t o  provide management d a t a  v i s u a l s  i n  t h e  
form of s l i d e s  (3  X 4  and 2 X 2 ) ,  o r  black and whi te  p r i n t s ,  t o  MSFC o f f i c e s  and 
l a b o r a t o r i e s ,  and o t h e r  c e n t e r s ,  who have a  v a l i d  requirement.  The v i s u a l  a id s  a r e  
i ssued  on a  loan b a s i s  i n  order  t o  ob ta in  as  wide a  use f o r  each v i s u a l  and t o  assure  
t h a t  t h e  l a t e s t  r ev i s ions  a r e  incorporated i n  t h e  i ssued  item. Visuals  may be ordered 
from t h e  Visual  Aids L ib ra ry ,  l oca t ed  on t h e  10th  f l o o r  of bu i ld ing  4200 (Phone 
876-7237, 876-6960, 876-0983). I n  add i t i on  t o  t h e  v i s u a l s  publ ished i n  t h i s  book, 
photographs from prime con t r ac to r s  a r e  a v a i l a b l e  from I n d u s t r i a l  Operat ions,  Program 
Management Information Of f i ce ,  Room 621, bu i ld ing  4201. 

Visua ls  wi th  erroneous o r  obso le t e  information should be brought t o  t he  a t t e n t i o n  of 
t h e  Visual  Aids L ib ra ry ,  p re fe rab ly  i n  w r i t i n g ,  s o  t h a t  co r r ec t ions  can be made 
immediately. 

This pub l i ca t ion  w i l l  be kept  cu r r en t  through d i s t r i b u t i o n  of pages of new v i s u a l s  
and n o t i f i c a t i o n  w i l l  be made on obso le t e  v i s u a l s  s o  they may be c rossed  out  i n  t he  
ca ta logue .  Comments and suggest ions concerning t h i s  pub l i ca t ion  w i l l  be g r e a t l y  
apprec ia ted .  Changes i n  t h e  d i s t r i b u t i o n  l i s t s  should be d i r e c t e d  t o  M r .  Gordon 0. 
W i l l h i t e ,  o r  Mrs. Opal Tabor, Visual  Aids L ib ra ry ,  MS-G. 

V. C .  Sorensen 
Chief ,  Management Se rv i ces  Off ice  
George C .  Marshall  Space F l i g h t  Center 



T A B L E  O F  C O N T E N T S  

S e c t i o n  Page  

MSFC Manpower. F inanc i a l .  and 
Cont rac tor  Charts  . . . . . . . . . . .  1 
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Uprated Sa tu rn  I . . . . . . . . . . . .  49 
S-IB Stage . . . . . . . . . . . . . . .  61 

'S.IVBStage . . . . . . . . . . . . . . .  71 
Instrument  Unit  . . . . . . . . . . . . .  93 
Sa turn  V . . . . . . . . . . . . . . . .  101 
S-IC Stage  . . . . . . . . . . . . . . .  113 
S-I1 Stage . . . . . . . . . . . . . . .  131 
Engines . . . . . . . . . . . . . . . . .  147 
Michoud . . . . . . . . . . . . . . . . .  171 
M i s s i s s i p p i  Tes t  . . . . . . . . . . . .  181 
Apollo Appl ica t ions  . . . . . . . . . . .  199 
Voyager Program . . . . . . . . . . . . .  209 
Kennedy Space Center . . . . . . . . . .  217 
Apollo Missions and Hardware . . . . . .  229 
RWO General . . . . . . . . . . . . . .  253 
Advanced Systems Of f i ce  . . . . . . . . .  261 

S e c t i o n  Page  

. . . .  Aero-Astrodynamics Laboratory 
. . . . . . . .  Ast r ion i c s  Laboratory 
. . . . . . . .  Computation Laboratory 

Manufacturing Engineering 
. . . . . . . . . . . . .  Laboratory 

Propuls ion  & Vehicle  Engineering 
. . . . . . . . . . . . .  Laboratory 

Qua l i t y  & R e l i a b i l i t y  Assurance 
. . . . . . . . . . . . .  Laboratory 

. . . . . . .  Space Science Laboratory 
. . . . . . . . . . .  Tes t  Laboratory . . . . . . . . . . .  MSFC F a c i l i t i e s  

. . . . . . . . . . . .  Gemini Program 
. . . . . . . . .  Outer Space Missions 

. . . . . .  S a t e l l i t e s  & Space Probes 
Outer Space and P l ane t a ry  Concepts; . 

. . . .  Lunar Concepts and Photographs 
Space F l i g h t  Theory . . . . . . . . .  

. . . . .  MSFC Technology U t i l i z a t i o n  . . . . . . . . .  MSFC Cost Reduction . . . . . . . . . . . .  Miscellaneous 





This page intentionally left blank. 



PERCENTAGE OF TOTAL £&PLOYEES WITH ADVANCED DEGREES 

PERSONNEL 

ENGINEERING SUPPORT I 



FC PERS ONNEL 

NNESSEE 

ULLMAN 9 

MILLION' 
06 DOUA DISTRIBUTION OF TOTAL M 

1 
IESS PROFES! 

------ 
A T E D  S A T U R I  

----___ 
T U R N  I &  UPR 
cC----- 

-- - -  -. 



MSFC FINANCIAL RESOURCES 

DISTRIBUTION OF DOLLARS SPENT 
GOVERNMERT AND INDUSTRY 

GOVERNMENT 

7 / 3 0 / 6 6  E-D D 657 i 

GEOGRAPHIC DISTRIBUTION OF ACTIVE MSFC CONTRACTS A 

TOTAL NUMBER OF CONTRACTS - 3,309 
TOTAL DOLLAR VALUE - $6,198,311,063 



MSFt PURCHASING AND CONTRACTING 

PROCUREMENT ACTIOMS BY TYPI  OF FUNDS I 

fY '65  f Y ' 6 6  f Y ' 6 7  TO DATE 1 
A 0  50,088 LO 35,225 1 0  27.528 
C o f  F 124,792 < of F 38.049 C o t  F 1.S11 
RPD 1,439,809 R8D 1,513,942 R8D 1,090.681 

TOTAL 1,614,689 T O l A l  1,587,216 TOTAl 1,119,724 

i Y ' b 6  
LARGl BUSlNtSS 1,462.701 
GOVLRNMINT AGtNCIIS 54,414 
SMALL BUSINESS 63,730 
NOH-PROIIT 6.311 

TOTAL 1.587.216 

LARGE BUSINESS 
93.7% 

F Y ' 6 7  T O  D A T t  
LARGE BUSINESS 1,049,375 
GOVERNMENT AGtNClES 28.138 
SMALL BUSINESS 3i.017 
NON-PROFIT 5,194 - 
TOTAL 1,119,724 

NOTE SMALL BUS1NESS"LESS THAN 500 EMPLOYEfS 

f Y ' 66  FY'67 TO DATE 
UNlVtRSlTltS 4.402 

T O l A l  

NOTt: OTHER=ORGANIIATIONS CONTRACTING ON NO-FEE BASIS 
OR ORGANIZED ON NOH.PROFIT BASIS 





MSFC PERSONNEL ASSIGNED T O  CONTRACTOR 
PLANTS A N D  OTHER AREAS 

LOCATION NAME OF C O N T R A C T O R / O F F ~ C E  P R O G R A M  NO. M S F C  E M P L O Y E E S  

MSFC PERSONNEL ASSIGNED TO CONTRACTOR 
PLANTS A N D  OTHER AREAS 

L O C A T I O N  N A M E  O F  C O N T R A C l O R / O F F l C t  P R O G R A M  N O .  M S F C  E M P L O Y E E S  

WI 
WICHIIA 

w 
NtW ORl lANI  
I l l D t l l  

MAI IACHUI t l l I  -- - 
CLMBRIDGt 

I A l U R N  
IA IURN 
IATURN 

I H I  BOLING COMPANY 

MICHOUD A I I IM8 lY  fAC l l l lY  
ConPu l tR  IACI~ITIII-MICHOUD.MT~ 

t l tC lRONICI  Rll lARCH CINTIR 

nlII l ! l lvPl 11x1 ~ACILIN 

NLA. ROCKIIDYNI DIV 

IAIURN 

IA!IIOYNIL 
UUNBANK I l A l N U \ I  I t 111  PRODUCII IA IURN 
CANOGA PARK NAA R O C K ~ I D Y N ~  DIV H-1 . f  1.1-1 1NGlWB 

f 1 INGlN I  
I A l U R I . 1 - I  i Y G l l f  
IA IURN 
I d l U R N  
ILTURI .1 -1  t U C l I t  
I L l U R N  
IA IURN 
IA IURN,  APOLlO 
I I t n c l n t  
IA IURN 
I A T  A P O l l O  

I IR -OUAl l  
l I f l D 1  

1111-1/1B. R.OUA1. I-! R-P11VtI 
I l k - O U A L I  
4lR.OUAl l . l / lB l  
I IR -OUAL,  R-M i .  I -PL I  
Ill il 

IIIR-QUAI, a - n t i  
11411-V. R-OM. R-OUAL. I - i .  R - P L V t .  R - M I 1  

... ". . -. 
I U \  L N G I I I \  CORPI 0 1  tNGINt tR I  
I A l N A M l N l O  DOUGlA I  AlRCRAfl 
\AN U l lGO 101AR AIRCRAf1 
\AN lA  MONICA DOUGlA I  AlRCRAfI 
\AN11 MONICA W l \ I I R N  IUPPORI  O l l l C i  
\AN11  \II \ANA NAA IPLC~ 11 l n f 0  OIV 
\ l A l  H l A l l l  NAA. I P L C i  11 I N f 0  DIY 
\ I A I  8 l A l l l  \ 11 R ~ I I D t N I  M G M l  O f l l l t  I N A A I  NAA, IPLCI  6 lNlO DN. 

OOUGLAI AlRCRA11 

D I ) I Y I l 1 0 1  L O l U M U l ~  
WA\IIIUCION M l I I l 0 N  O P I R I  11AlION O f f l C f  A l l  PROGRAMI OIRO I l l - M O I  

I I l I U I I 1 ~  
I A P I  K l N N l D l  KINNIDY I P A C t  C l N l l R  l A l  . iNGlN t  P R O l t C l I  1611 DIR. I - (0  1-1/18. ILV. R OUAl .  R P 8 V i  I L .  I -PL .  I-MICHI 

1111Nl11\ 
111,IN I I LXONICI  CORD I d l U R N  I IR  O U A l l  

l lP -OUAl l  

110-DIR. I - l /AA .  I-MO, R - A n R I  

WR-MI1 - 
lOTAl 695 M I f C - 5 / l O / b l - t D  l l P A U  CHART I 
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I FEDERAL ORGANIZATIONS INVOLVED 1 
I 

I IN NATIONAL SPACE PROGRAM I 
I 

THE CONGRESS THE PRESIDENT 1 

N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

ADMINISTRATOR 

DEPUTY ADMINISTRATOR 

ASSOC. D E P U T I  ADMINISTRATOR 

MANNED SPACE SCIENCE 1RACKlNO AND AOVANCED RESEARCH 
SPACE FLIGHT A N 0  APPLICATIONS DATA ACOUISITION AN0 TECHNOLOCI 

I I W I  I KEYNlOl  
SPACE CEUTER 

E t H T t l .  FLh 1111118 IILANI. 11 

[ A D M I N I S T R A T O R  j 
I 

T R A C K I N G  & S P A C E  S c i f N c ~  ADVANCED R E S E A R C ~  
A N D  A P P L I C A T I O N S  A N D  TfCHNOLOGY 

I I 

E-D A 868 6 



N A S A  HEADQUARTERS 

AOMIN!K~RATOR 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

ASSOCIATE ADMINISTRATOR 
OR HE Wilt l l  

DEPUTY ISSOC. ADMINISTRATOR 

OEPUTY IOMINISTRITIIR 
SEAMIIS 

ISSOC. DIP, dOMlNlSTRATOR 
S l l l l t l  

..................... ., 
I I  I I  I ... ... 

E X E O U ~ E  UICURE mDERAH PUNS 
a t l m  o n c h n m n o u  SECIETUIIAT &nu ~YILYSIS L I W S  

LNO MbNIGEMtNT 
l o i l l  . .- 

BlUES "all 

I H D E P  ASSOC. MMN. 

STEERING COM. 
ISCIENCESI 
II NIUCLE 

- - 

D m .  ASSOC. ADMIN. I 
I ENGlNEERINGl 

- Y I E I I -  

I AOVANCEII MISSIONS 
I t  llUGit 11 

I MAINE0 FLIGHT I 
EXPERIMENTS 

W B  l O S I l R  

PROGRAM REVIEW 

E O  TLILOR 

LAUNCH VEHICLE I I I PROPULSION QKOGRAMS I I % I 
O t  RE111010S Y L IOWWSOII 

I CODDARD SPACE FLIGHT I I JET PROPYLSION I I 
CENTER LIBORITORY 

DR I F  FUR% OR l l PlEltRII6 R L KREiGLR 

N A T I O N A L  A E R O N A U T I C S  A N D  S P A C E  A D M I N I S T R A T I O N  

OFFICE O F  SPACE SCIENCE A N D  A P P L I C A T I O N S  
JET PROPULSION LABORATORY 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

I I 

I I I 
I O V I N < E O  i l Y D l E l  A N D  ."B,IL I N ' 0 I " I I I O N  PUBLIC t D Y i l l l O N  

l s M I  CONTROL O i ' C t  5 E R " , < * S  

D I R E C T O R  

ASS1 ASSOClAlE 
DEPUTY ASSOC ADMINISTRATOR 

1 1  ICTIII 

ADMINISTRATOR DEPUTY ASSOC ADMlNlSTRATOR 
PROPULSIOM OiilCE 

, L  SLOOP 1 '.o??AJlNf I 

SENIOR STAFF 

I I 

SURVEYOR PROJECT 
RESEARCH A N D  TRACKING A N D  D A T A  O U A l l l Y  ASSURANCE 

ADVANCED DEVELOPMENT ACOUISITION A N D  RCLIABILITY 

EXECUTIVE COUNCIL 

EXECUTIVE 

SECRllARY 

SPACE l l lGHT 
PROGRAMS 

RESIARCH 

1 D E P U T Y  D I R E C T O R  1 

TECHNICAL DIVISIONS r-7 l RESOURCES 

W I  "ANNA L ROBERTS 

BIOTICHNOLOGY 

PROPULSION 

PERSONNEL 
ADMINISTRATION 

A N D  SUPPORTING 
SERVICES 

t * A N c l A L  M m A G I M e N r l  
A N D  PROCUREMENT 

LUNAR A N D  ? L A N E T I P I  

PROJECTS 

NUCLEIR SYS11MS ( m'AuT1cs 1 
A C E  P O  1 

W H W00011\90 M I  l M l l  i l  C I  " A l P E l  



OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

ASSOCIATI ADMINISTRATOR 
OR HC ADAMI 

DEPUTY ASSOC. ADMINISTRATOR 
A 1 6 0 6 6 1 5  

ADIINISTRATOR D I P U N  ASSOC. ADMlNlSlRATOR 
PnosuLston 0111~1 

i o P i n r r l o w s )  
B C  Mll l ln  

I BIOTICHNOlOGY ( 1 p N  1 1 (1 I 1 
L HUMAN RESEARCH ELICTRIC PROPUISION 

W I  JONES I I  IULL~VAN A O  T~SCHLER Y H WOOOWARO H.B AMES, JII A J ~VINI 

nnohn. 1tsoha.7 CI aho IPACS bomshsrrrr oh 
ORICE OF NANNEL SPACE fllGHT 

APOLLO PROGRAM 

t 
MOLL0 

T I I T  
APOLLO lrl l l l l l l ," 

AND QUALITY 

LAUNCH VECRICLE 
SPACECRAFT TEST AND PROPULSION 

c $A. 

T l l ,  - 
c X8N.3 ,R - 

11 OPERATIONS REQUIREMENTS 

M A N N E D  SPACE FLIGHT 

MANAGEMENT COUNCIL 

FUNCTION: 
M O N T H L Y  REVIEW OF PROGRAM GOALS, PROGRESS AND POLICIES. 

MEMBERSHIP: 
DR. MUELLER-MSF (CHAIRMAN) DR. von BRAUN-DIR., M S F C  
DR. GILRUTH-DIR., M S C  DR. DEBUS-OIR., KSC 
BRIG. GEN. BOWMAN-MSF(SECRETARY) 

PROGRAM REVIEW 

S T A T U S  REPORTS BY PROGRAM 
DIRECTORS AND MANAGERS. 

EXECUTIVE SESSION 

MAJOR M S F  POLICY DECISIONS. 



MANNED SPACE FLIGHT 

EXPERIMENTS BOARD 

FUNCTION: 
RECOMMEND TO THE ASSOCIATE ADMINISTRATOR, MSF, SCIENTIFIC, 
TECHNOLOGICAL AND MEDICAL EXPERIMENTS TO BE CARRIED ON NASA 
MANNED SPACE FLIGHT SPACE VEHICLES. 

MEMBERSHIP: 
DR.MUELLER (CHAIRMAN) -MSF MR. FINK-DEP. DIR., RESEARCH a ENGR. 
DR. ADAMS-ART (STRATEGIC 8 SPACE SYSTEMS), DOD 
DR. NEWELL-SSA GEN. FERGUSON-CDR., AFSC 

FREQUENCY: 
EVERY TWO MONTHS. 

MANNED SPACE FLIGHT 

POLICY COMMITTEE 

MANNED SPACE FLIGHT 

D E S I G N  CERTIF ICATION B O A R D  

FUNCTION: 
BEFORE THE FIRST FLIGHT OF A NEW CONFIGURATION OF A MANNED SPACE 
FLIGHT VEHICLE, REVIEWS TOTAL MISSION COMPLEX FOR PROOF OF 
DESIGN AND DEVELOPMENT MATURITY. 

ASSESSES AND CERTIFIES: 
SPACE VEHICLE DESIGN FOR FLIGHT WORTHINESS. 
DESIGN FOR MANNED APOLLO MISSIONS OF LAUNCH COMPLEX. 
MISSION CONTROL CENTER,  MANNED SPACE FLIGHT NETWORK,' 
LAUNCH INSTRUMENTATION. 

MEMBERSHIP: 
MSF MANAGEMENT COUNCIL. 

DR. MUELLER (CHAIRMAN)-MSF DR. von BRAUN-DIR., MSFC 
DR.GILRUTH-DIR., MSC DR. DEBUS-DIR., KSC 

FUNCTION: 
* TO PROVIDE AN EXPEDITIOUS MEANS TO COORDINATE, AT THE POLICY LEVEL, THE MANNED 

SPACE FLIGHT PROGRAMS OF DOD AND NASA. 

MEMBERSHIP: 
CO-CHAIRMEN 

DR. SEAMANS, DEP. ADMINISTRATOR, NASA 
MR. FOSTER, DIR., DEFENSE RESEARCH L ENGR, DOD 

MEMBERS 
DR. MUELLER-MSF MR. FINK-DIP.DIR., RESEARCH (L ENGR. 

(STRATEGIC L SPACE SYSTEMS), DOD 
DR. NEWELL-SSA DR. FLAX-ASST. SEC. FOR RLD, AIR FORCE 

JOHN F KENNEDY SPACE CENTER 
CAPE KINMEDI, ROt lVA 

E-D A880  



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
M A N N E D  SPACECRAFT CENTER 

HOUSTON, l I l A I  

1. W. OULD i G. 1. U 4 V 0 1  i 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
DIRECTOR 

"-" BRA"N 

t X t C U T I V t  STAFF H 

CP*" ..................................................................... .............. ..... ........ ............................ .................... 
I&& I I N D U S T R I A L  O P N  5 .  12Bn a,,<, ,,,, a,,- ,I%, 

"OTI I X < L " O L I  "I< I I PA11 ,,MI S I " D L * I S  TOTAL 0H.BOARD 73781 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
P 

DIRECTOR 

-- I 

I I I I I I 
MICHOUD 

, 
I I I U R l N C t  lll f l C l l l l Y  01f1<1 LAB. 



MSFC ORGANIZATION FORMER MSFC ORGANIZATION 

DIRECTOR 4 
I  I  I  I  I 

S T A F F  I OFFICES 

- 
L A B O R A T O R I E S  

I I I I I  

P R O G R A M  O F F I C E S  

M I C H O U D  A S S E M B L Y  F A C I L I T Y  

M I S S I S S I P P I  T E S T  F A C I L I T Y  

6 / 6 5  E-D A 8 6 7  B 

RESEARCH & DEVELOPMENT OPERATIONS 

A S S ' T  D I R E C T O R  

A S S U R A N C E  LAB.  

DIRECTOR + 
P R O J E C T  S T A F F  
O F F I C E S  O F F I C E S  

I I I I I I 
R & D  

LABORATORIES 

E - D  A  878  

GEORGE C YIRIHALL SPACE FLIGHT CENTER 

RESEARCH L DEVELOPMENT OPERATIONS 

*ADVANCED SYSTEMS Ofi lCE 

OFFICE OF 

RESOURCES 
YANIGEYENT OlFlCE 

. . .................. ...-.- .... ---.-.-... ...... ............ ................................................... ................................................................................... ..... . . ................... > 
*PENDING APPROVAL MSFC-2/67-RDO-881A 

SYSTEMS ANALYSIS I 1 PLANNING OFFICE 

PROJECTS DEFINITION I 1 I OFFICE I 



MARSHALL SPACE FLIGHT CENTER 
RESEARCH I DEVELOPMENT O P E R A T I O N S  

TECHNICAL SYSTEMS OFFICE 

R TO MAY 1966 RDO B879 

DIRECTOR 

, . . .. . . . . . . . . . . . . . . .. . GROUP 

OPERATIONS MANAGEMENT OFFICE 

A S S I S T A N T  D I R E C T O R  

SYSTEMS 

VERIFICATION 

GROUP 

SUPPORT 

SYSTEMS 

GROUP 

RESEARCH 8 DEVELOPMENT OPERATIONS 

EXPERIMENTS OFFICE 
MARSHALL SPACE FLIGHT CENTER 

DIRECTOR 

I 

MARSHALL SPACE FLIGHT CENTER 
R E S E A R C H  I D E V E L O P M E N T  O P E R A T I O N S  

AERO-ASTRODYNAMICS LABORATORY 
DIRECTOR 

DEPUTY DIRECTOR 
ASSISTANT DIRECTOR 

R E S E A R C H  P R O G R A M S  

O F F I C E  

I J- 
AEROPHYSICS 1 TEST ~ A t l l O I P l i C t l  -DINeiMlCIdi I ASTRODbNAMICS 

ANALYSIS DIVISION E N V n l ~ ~ ~ ~ : N T  I FLIGHT MECHANICS fi GUIDANCE THEORY 1 DIVISION DlVlSlON DIVISION 1 

GROUND 

SYSTEMS 

GROUP 

INTER CENTER PANELS 

F L I G H T  E X P E R I M E N T S  

O F F I C E  

SYSTEMS COUNCIL 

R-EO NOV. 1966 RDO 8882A 

VEHICLE 

SYSTEMS , 

GROUP 

SYSTEMS 

DYNAMICS 

GROUP 



M A R S H A L L  SPACE F L I G H T  CENTER 
RESEARCH (L DEVELOPMENT OPERATIONS 

ASTRlONlCS LABORATORY 

D I R E C T O R  
P U T  0 L-4 ICWNIIRC TECHNICAL $TAW L 

I ASSISTANT DIRECTOR I 

I M A R S H A L L  S P A C E  FLIGHT C E N T E R  1 
RESEARCH f i  DEVELOPMENT OPERATIONS 

MANUFACTURING ENGINEERING LABORATORY 

m 

PLANNING TOOL 

YllWDDI DIVILOIYENT PLANWINO L lNClNElllNG 
CNClNllllNO OIIlCl 

- 
1-ME MAY 1966 ROO 8856 

;!k&%%?:R:f,",TER 
PROPULSION AND VEHICLE ENGINEERING LABORATORY 

M A R S H A L L  S P A C E  F L I G H T  CENTER 
RESEARCH f i  DEVELOPMENT OPERATIONS 

COMPUTATION LABORATORY 

DEPUTY DIRECTOR 
ASSISTANT DIRECTOR 

D I R E C T O R  
DEPUTY DIRECTOR 

ASSISTANT DIRECTOR 

TICIINICAI ITL~F 

I 

I 
- 

I I ~ C ~ L  PIOJICII OFFICE 

I I S O Y I C I I  Y A N I T I U I N I  
orr,<r 

LDVLNCID I T Y D l l l  
O lACt  

IIIIOUIICII YANAC~UINT 
OFFICE 

O A T 1  IYIT~YS 
lNClNSEllNC OfFlCE 

I I I 1 

ENGINEERING 
COMPUTATION 

DIVISION 

R-COMP MAY 1966 100 8855 

DATA 
CENTER 

DIVISION 

- 

MAERIALS 
DIVISION 

ENCIINIEIING SYSTEMS 

BIANCH 

INDUII I IAL I I I l l H I  

DIGITAL PIOJTCII 
BRANCH 

DATA IEDUCTlOH 

Illr\NCH 

I STRUCTURES 
DIVISION VEHICLE SYSlEMS 

DIVISION 

- 

SlYULlllON 
BlANCH 

PROVULSION 
DIVISION 

BRANCH 



MARSHALL SPACE FLIGHT CENTER 
RESEARCH L DEVELOPMENT OPiRATlONS 

Q U A L I T Y  A N D  RELIABILITY ASSURANCE LABORATORY 

DEPUTY DIRECTOR 

I 
PeOCPAMI  L I IE IOUICIS  

OlrlCt 

I I I I 
RELlABlLlTY ANALYTICAL VEHICLE SYSTEMS 
ASSURANCE ENGINEERING OPERATIONS CHECKOUT 
DIVISION DIVISION DIVISION 

MARSHALL SPACE FLIGHT CENTER 
RESEARCH L DEVELOPMENT OPERATIONS 

SPACE SCIENCES LABORATORY 

I I C l t Y l l l l C  I T l W  / DEPUTY DIRECTOR I 

I 
PHYSICS 6 SPACE SCIENTIFIC 

FLIGHT PAYLOADS 
DIVIStON 



GEORGE C. MARSHALL SPACE FLIGHT CENTER 
INDUSTRIAL OPERATIONS 

MREClOR I? 
PLANNED SIRENOTH 1221 

E.F O'CONNOR 
DEPUIY DIRECTOR ti. H U ~ R  
EXECUTIVE ASSISANT R. PACE 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
I N D U S T R I A L  O P E R A T I O N S  

DIRECTOR 

E F  O.CONNOI 
DEPUTY DIRICTOII Y HULlll 
E l t C Y T l V l  A I I I I T A N T  R PACI 

I 
SATURN/APOLLO 

APPLICATIONS PROGRAM 
I B S L W  

DEP MOR A I I i  MOB 
I I I I N A S T Z  Y HAINIYH 

MICHOUD ASSEMBLY 
OPERAllONS OFFICE 

MISSISSIPPI TESl 

Mrjll C <ONITAN MCR F I P l M  MOB i 8ALCH 

ASIT  FOP PLAN I B A t l L t Y  

.ONE RESIDENT OlFlCE; REPRESENTATION FROM SAT IB.IA1 V AND ENGINE 
..RESIDENT MANAGER ORICES LOCATED AT CANOGA. NEOSHO AND EAFI ... THIOIOL CHEMICAL CORP, DENVILLE, NJ. 



GEORGE C MARSHALL SPACE FLIGHT CENTER 

INDUSTRIAL OPERATIONS 

RESOURCES MANAGEMENT OFFICE 

CHIEF 

DATA 
MANAGEMENT 

CONFIGURATION 
MANAGEMENT 

INFORMATION 
MANAGEMENT 

I I 

GEORGE C MARSHAU SPACE RffiHl C E N I R  

INDUSTRIAL OPERATIONS 
PROJECT LOGISTICS OFFICE 

I I 
. . 

BUDGET 8 PROGRAM 
PLANNING 

W P BROWN 876-5618 

I( 1. GOLDSTON 876-0791 

CHIEF 

I-RM-R 

AWARENESS 
PROGRAMS 

P T  FARlSH 876-2985 

I-RM-S 

SCHEDULING 

A.B CLAYTON 876-6547 

GEOPGE c MARSHALL SPACE FLIGHT crNTrR 

I N D U S T R I A L  O P E R A T I O N S  
C O N T R A C T S  OFFICE 

I - IM-A 

ADMINISTRATIVE 

SO HOLDSAMBECK 876-3619 

M.1 BULLINGTON 876-5568 

CHIEF 

W JEANCON 877-3801 

STAGES BRANCH ENGINES BRANCH 

i 
CONTRACTS LOGISTICS INSTRUMENT UNIT, 

MANAGEMENT 8 SYSTEMS G S.E 8 PAYLOADS 
BRANCH ENGINEERING BRANCH 

BRANCH 
J MCCOMTSZCTI 871-2656 J H  H l t R  876-9985 I s  CRAIG 8 7 6 8 4 5 9  

PROPELLANTS h 
TRANSPORT PRESSURANTS 

BRANCH BRANCH 

GEORGE C MAISHALL SPACE FLIGHT CENTER 

INDUSTRIAL OPERATIONS 
SATURN I/IB PROGRAM 

C D W W  877-2482 

1 OFFICE OF 1 
MANAGER 

W. KENNEDY 8763616 

/ lEST I 1 1 & OUALITY 1 1 OPERATIONS 1 

8. HERMAN 1764933  

I PROJECT I /  PROJECT I I PROJECT I I PROJECT I 

I I 

&SIlGNrD BY OUI\LITY A RELIABILITY ASSURANCE LABOI(ATOI(1 

I I I 
MANAGEMENT 
SUPPORT OFF 

E. GOUER 
L BIRDWELL 

RESIDENT MGT 
KSC 

T LES 

RESIDENT MGT 
GE 

F. BEASON 

- 

RESIDENT MGT 
DAC 

[ r HALL 
W. POlTUNr 

RESIDENT MGT 
IBM 

L. POWELL 





GEORGE C MARSHALL SPACE FLlGHl CENTrR 

INDUSTRIAL OPIRATIONS 
MISSION OPERATIONS OFFICE 

OFFICE 
OF 

MANAGER 

MSFC RESIDENT PROGRAM OFFICE. 
REPRESENTATIVE 

SAT V. C MILMCDE 
SAT 1/18 N.G. RALC'r 

SUPPORT 1 REQUIREMENTS 1 
OFFICE 

H. GOLDEN 7- C.W CASEY - 
CONTROL ANALYSIS ENGINEERING SYSTEMS 

M.  NAUMCHW C E GIISON 

ASSIGNED BY PROGRAM OFFICES .. HEAOOUARlERS. WASHINGTON 
MSC HUSION 

M A N N E D  SPACE FLIGHT PROGRAM MANAGEMENT 
TOOLS FOR PROGRAM DIRECTION 

1 

I SATURNIAPOLLO PROGRAM 1 

SATURN PROGRAM MANAGEMENT RELATIONSHIPS WITH MSF 

MANAGCMENT STRUCTURE 

MANAGEMENT COUNCIL 
PROGRAM REVIEW-EXECUTIVE SESSION 

DESIGN CERTIFICATIOII REVIEW BOARD 

INTER-CENTER PANEL STRUCTURE 

1 

I ". 
DIRECTOR [ . zb.S0091J 

- 
r,c _J 

DIRECIOR 
MI'< A i  

KENNEDY 
SPACE CERTER 

MANNED 
SPACECRAFT CENTER 

1 s A k 1 8  

APPLICATIONS LE:z22E , 
L d r- 

1 2"N*Oc' 
I - 

i -D A849 C 

- 
MARSIALL SPACE 

FLIGHT CENTER 

INDUSTRIAL OPERATIONS 
QUARTERLY REVIEW MEETINGS 



INSTRUMENTATION AND COMMUNICATIONS PANEL 

FUNCTION : T O  DEFINE, RESOLVE PROBLEMS, A N D  INSURE COMPATIBILITY O F  O N -  
B O A R D  A N D  RESPECTIVE G R O U N D  SYSTEMS, I N S T R U M E N T A T I O N  A N D  

C O M M U N I C A T I O N  INTERFACES. 

MEMBERSHIP MEETINGS: 
CO-CHAIRMAN: R. W. WILLIAMS MSC FREQUENCY:EVERY 3 MONTHS 
C O - C H A I R M A N :  0. A. H O B E R G  MSFC-ASTRO. SPECIAL MEETINOS CALLED 

CO-SECRETARY: B. 1. MILLS MSFC-ASTRO PLACE: ROTATED BETWEEN 

CO-SECRETARY: J. M c K E N Z l E  MSC MSC & MSFC,KSC 

OTHER MEMBERS MSF a LENGTH: 2-3 DAYS 

KSC 3 
MSC 4 

O T D A  1 

JPL 1 

G O D D A R D  1 
MSFC 

1 0  3 
ASTRO 2 
AERO 1 

MSFC CENTER LEVEL MANAGEMENT MEETINGS 

MSFC PARTICIPATION I N  MSF PANEL STRUCTURE 

6. CENTER BOAR0 MEETING - MONTHLY 

7. EXECUTIVE SESSION - MONTHLY 

8. PRIME CONTRACTOR REVIEWS - QUARTERLY 

9. PROGRAM OPERATING PLAN REVIEW - IlllARTERLV 

PANEL REVIEW BOARD: SUPERVISES THE ACTIVITIES OF THE INTER-CENTER PANELS. 

INTER-CENTER PANELS: RECOMMEND TO PROGRAM MANAGEMENT SOLUTION OF TECHNICAL INTERFACE PROBLEMS 
INVOLVING THE LAUNCH VEHICLE, SPACECRAFT, FACILITIES AND ASSOCIATE0 EOUIPMENT. 

X  

FLIGHT OPERATIONS 

FLIGHT EVALUATION 

FLIGHT MECHANICS 

LAUNCH OPERATIONS 

MSFC PROVIDES CO-CHAIRMEN FOR ALL PANELS EXCEPT LAUNCH OPERATIONS. I4 AM E 

@ X X X  

X x  

X  
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CHRYSLER CORPORATION 
SPACE DIVISION 

HUNTSVILLE SPACE OPERATIONS 

MANAGER 

DEPARTMENT 

MF.  DeMAIORIIUS 

1 T 1 1 1 
LIAISON OFFICE DEPARTMENT 

T O  MAJCHIZAK 

ELECTRICAL SYSTEMS 

-. - -  -- 

W C RAGSDILE 

1 I I s!M 1 

THE BOEING COMPANY 
AEROSPACE GROUP 

LAUNCH SYSTEMS BRANCH 

1 GENERAL MANAGER I 

HUNTSVILLE 

I r I I 
PLANNING RESEARCH 

REPORTING 
FINANCE INIIGRAWN 

I t WEBER 1 I l E. 8 t e l l M A N I  I J I RAHN 

RESOURCES OPERATIONS A h  

DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS DIVISION 

SATURN/APOLLO PROGRAMS 

I VlCE PRESIDENT I 

NORTH AMERICAN AVIATION INC. 

SPACE AND INFORMATION DIVISION 

S-ll PROGRAM 

I 

r - I I 1 

PROGRAM MANAGER 

I I PROGRAM PLANNING 
TEST OPERATIONS MANAGEMENT 1 CONTROL I 1 ENGINEERING 

PROGRAM 
CONTROL 

I GREENE 

I I I I t 1 HAZARD H CUTLER 1.1. AllNEU I H. DALE 

PROGRAM 
PRODUCT 

ASSURANCE 
W lEPirES 

PROGRAM 
PRODUCTION 

G.  F. HANSON 

SYSTEM 
DEVELOPMENT 

I SAY€ 

DEVELOPMENT 
ENGINEERING 

A O'NEAL 



INTERNATIONAL BUSINESS MACtllNES CORPORATION 

SPACE SYSTEMS CENTER 

SPACE SYSTEMS CENTER 

TECHNICAL 
STAFF 

- 
R. TALMADGE 

SPECIAL 
PLANNING 

MSPC 61-IND 8298 

I I 

M M DICKINSON 

N O R l  AMERICAN AVIATION - ROCKElDYNl 
LIQUID ROCKET DIVISION 

I I 

CAPE KENNEDY 
FACILITY 

- -- -- - -  

GENERAL MANAGER 

MOL 
PROGRAMS 

SPACE SYSTEMS 
ENGINEERING 

VlCE PRESIDENT 
0.1. WORSEN 

SII  VALVES k 
PROD DIV SUP) PA. YOUNT A. BENJAMIN MGMT ANALISIS 

ADVANCED 
PROGRAMS 

SPACE 

I Loam 1 I 0 I 1 -0" I I MATERIAL 
TEST PLANT I 

1 A 6 i ~ ~ ~ r I  1- 
I I 

( F-I PROJECT ( I N:fi',"p ( 1 5-2 PnOIECT 1 

R T ELLSWORTH P A CASTRUCCIO 

I I 
HUNTSVILLE 

FACILITY 
- -- 

C H GRAC€ 

INTERNATIONAL BUSINESS MACHINES CORPOKATION 

SPACE SYSTEMS CENTER 
HUNTSVILLE FACILITY 

PERSONNEL 

A C STENBERG 

ADMINISTRATION 

W I HALLADAY 

I MANAGER 

CONTROLLER 

1 W HALL 

ADVANCED 1 IU ENGlNEER1NG I I / I 1 OPERATIONS / I LEGAL 1 

I I I I CONTRACTS 

PERSONNEL ADMINISTRATION AND PROGRAM FINANCIAL 
ADMINISTRATION 

1 I SERVICES 1 

E.W SMYTHE 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

ROCKETDYNE DIV IS ION 

' I '  1. VISLOCKY A II. BECKHAROT 

W.A BURClN 

1 PRESIDENT 1 

L P  STICH 

S.K. HOFFMAN 

EXECUTIVE 
VlCE PRESIDENT 

A 1. PAGE 

TO THE 

!!----Q!-JOQ 
S K. NORMAN iACTG1 

1C FERREN 

SPACECRAFT SOLID ROCKET LIQUID ROCKET 
ENGINE DIV I I DIVISION I I DIVISION 1 1 I I O~~~ltF? 1 1 NUCLlONlCS 

D.F. CLEARY 



T H I O K O L  CHEMICAL 
REACTION MOTORS DlVlSlON 

IGENERAL  MANAGER^ 
DR. E.H. SEYMOUR 

DEP GEN MGR 
FOR PROG MGMT 

VERNIER C-1 ENGINE COMPONENTS XLR99 ALPS 

ESTIMATING 
CONTROL 

R.G. NIGHTINGALE 

MARKETING DESIGN OPERATIONS 

ADMINISTRATION FINANCE 
SPECIAL 

PRODUCTS 

M A S O N  RUST 
MICHOUD DlVlSlON 

u LIAISON MANAGER 

GENERAL MANAGER SLIDELL COMPUTER 
OPERATIONS 

M.L ANDING 

FISCAL REPRODUCTION MEDICAL PHOTOGSAPHY 
DlVlSlON 

ASSISTANT 
GENERAL MANAGER 

M.H. KALSKEll 

SAFETY & 
SECURITY DIV. 

ENGINEERING 
DlVlSlON 

I 

- 

L I N G - T E M C O - V O U G H T , I N C  
LTV RANGE SYSTEMS DIVISION 

INTERNAL 

A L  HlNE 

L. E. FAULKNER %+ 

1 MANAGEMENT a 1 I DIGITAL 
ADMINISTRATIVE 1 1 DATA REDUCTION 1 

SERVICES COMPUTATIONS SYSTEMS 

INDUSTRIAL 
RELATIONS 

1. I, JOHNSON J 
R. 1. CARTER -1 1 1-1 

MANAGEMENT 

R. 1. McGOUGH C-l 

GENERAL ELECTRIC 
MISSISSIPPI TEST SUPPORT OPERATION 

GENERAL MANAGER 

1 ENGINEERING/ 1 PROGRAMS I I RELATIONS I 

MALTA TEST LEGAL 
OPERATION COUNSEL 

FINANCE 

R L  HEOEMAN 
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I UPR SAT 

SATUF 

SATURN V 



MSI 
PROGRAM MANAGEMENT PERSONNEL IN FIELD 

E l  IN FIELD 

URN TRAMSPORTRTION 
SATURN M A J O R  T R A N S P O R A T I O N  EQUIPMENT 

DESCRIPTION USE IOWNER' OPER. REMARKS 
ITEM IAPER.I COST I 



. L O  AND 0 

L A Y  REOUlR 

, ? , a c v + b r ,  

C 4 9 C . O  C A R P l E D  LENGTH 2 %  5 8  i 7  

HEIGHT 3 8  3 F T  I 
R U N '  INTERNAL DIAMETER 19 7 FT 
C O N l n n ~ a  u n  ,&RO SPACELINES R A N G E  B O O  MI 

AIRPLANE T Y P E  3 7 7  CRUISIN< 225 M P H  

WEIGHT GRLJ..  87, Y Y U  L B S  
C A R G O  3 2  500 L B S  I 2 0 0 8 8  

D I M E Y S I C t ~ 5  SPECIFICAIIONS 

156 i t  3 
lAPPROXlMATEl 

W I N G  S I  
FUSE1AC Id1 It 2 IS 
TAIL HE1 4 6  i t  5 B S  
FUSELAC 36 i t  6 8 5  

CARGO ~ u m r  i u ~ n m e ~  tri 300 p H 

CARGO COMP LENGTH 94 It 6 10 

LENGTH CARGO COMP 25  I t  O1A 30 i t  R in IHD 820258 

W E f O H t  
AD [APPROXI! 
F F  WEIGHT II 

SPEEO 





, PRODUfTlOt 

PRODVC 

E PRODUCED 



BNDUSTRiAL OPERA7 lONS PROGRAMS 
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TEST 

STREE F 4 R I N G  I 
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UPRATED SATURN I LAUNCH VEHllClE 

APOLLO S P A C E C R A F L  _ VEHICLE, SPACKRAFT, 

/ 
H ORBIT PAYLOAD 

INSTRUMENT UNIT 

SECOND STAGE 



UPRATED SATURN I LAUNCH VEHICLE STATUS 
AS-209 I STAGE I AS-205 I AS-206 I AS-207 

I I I I 
FIRST ' 

(S-IB) 

I N  STORAGE IN STORAGE I N  STORAGE IN CHECKOUT IN COMPONENT 
S E  AT I 1 AT E M  1 AT IBM 1 AT IBM 1 ASSEM:; AT 1 

HUNTSVILLE HUNTSVILLE HUNTSVILLE HUNTSVILLE 

AS-208 

SECOND 
(S-IVB) 

I I I 
MSFC 5/11/67-IND 1100-248 

SHEET 1 OF 2 

I N  STORAGE 
AT MICHOUD 

UPRATED SATURN I LAUNCH VEHICLE STATUS 
(CONT.) 

I N  STORAGE 
AT 

SACRAMENTO 

STAGE 1 AS-210 AS-211 AS-212 I 
I I I 

IN STORAGE 
AT MICHOUD 

IN STORAGE 
AT 

SACRAMENTO 

SYSTEMS 

~ ~ $ $  

(S-IB) 

I N  STORAGE 
AT 

SACRAMENTO 

5 ECOND 
(S-IVB) 

I-RM-0 IN0 1100- i  I I I I 
MSFC 5/11/67-IND 1100- 

SHEET 2 OF 2 

IN STORAGE 
AT MICHOUD 

AT MSFC FOR STATIC TEST 

INSTRUMENT 
U N I T  

AWAITING 
AVAILABILITY 
OF CHECKOUT 

STATION 

I N  STORAGE 
AT 

SACRAMENTO 

IN STORAGE 
HUNTINGTON BEACH PENDING 

AVAILABILITY OF BETA Ill 

IN STATIC TEST 
OPERATIONS 

AT SACTO. 

I N  PRE-STATIC CHECKOUT 

AT MICHOUD 

I N  STRUCTURAL 
ASSEMBW A T  

IBM HUNTSVILLE 

I N  ASSEMBLY AT MICHOUD 

IN FACTORY CHECKOUT 
AT 

HUNTINGTON BEACH 

INSULLATION IS BEING 
COMPLETED 

HUNTINGTON BEACH 

SYSTEMS IN 
MANUFACTURING 

SYSTEMS IN 
MANUFACTURING 



UPRATED SATURN I ACCOMPLISHMENTS 1966 

0 VERIFIED ENGINES A N D  L A U N C H  VEHICLE FOR M A N N E D  
FLlGHT 

0 PROVED "ALL-UP" CONCEPT 

0 DEMONSTRATED M I S S l O N  SUPPORT CAPAII$LITY 

DEMONSTRATED SEMI-AUTOMATiC PRFLAUNCH 
CHECKOUT 

@ G A l N f D  MSFC-KSC-MSC-CONTRACTOR INTERFACE 
EXPERIENCE 

VERIFIED ABILITY T O  CONTROL LIQUID H Y D R O G E N  
DURING FLIGHT A N D  I N  LOW-GRAVITY C O N D I T I O N  

* P R O V I D E D  FLIGHT EXPERIENCE W i T H  S- IVB STAGE, 
tNSTRUMENT UNIT,  G R O U N D  SUPPORT EOUIPMENT 
I N  SUPPORT Of SATURN V. 

M S F C  

LAUNCH VEHICLE AND CSM DEVELOPMEN1 
SHORT LOB 

f d V B  CUT Of€  J 
FIRII SPS &URN I180 S6Cl 

610  SPC FROM LIFT OF8 

\ f -------SECOND IPS BURN 10 stci APOGEE 
1 7 0  N MI 

INTRY AT 27500 PT SIC 

CAPE KE ILIGNT PATH( ~ N O I E S - V "  

1ANOING NEAR 
ASCENSION ISLAND 

lOTP1 MISSION 
DURLIIION 3 7  MIN 

uwcn hr 4s- m m  smognit sm won 
S.FIDI(UL ma, 10 rnmnt ma nw sn uu~n. 
SfPUAII Uil K5; MlliW C015t TIROUOH AW@f 

(270 M.H.I. 
UI mn I I ~  SK.~ v,t?1,0m m AT wwr 



APOLLO S/C - -i SUB-ORBITAL SUPERCIRCULAR 
LENGTH 525FT j ' ?  ENTRY 

LOB-TYPE TRAJECTORY 

PATH ADAPTIVE GUIDANCE 

5-1'40 PROPULSION 
STRUCTURAL AND FLIGHT 
CONTROL TEST S-lB/S-IVB 

DRY WEIGHT SEPARATION 
PROPELLANTS 225 400- - -- -----A - 

S lB STAGE 
LENGTH S-IB PROPULSION 
DIAMETER STRUCTURAL AND FLIGHT 
*DRY WEIGHT 97 958 LB CONTROL TEST 

TOTAL LIFTOFF 
WEIGHT 3 312 250 La 

LENGTH 
iWlTHOUT LESl 194 FT 

TRAJECTORY SPACECRAFT 
RE ENTRY 

LAUNCH AZIMUTH 10W 

FLIGHT AZIMUTH 105 

START ROLL PROG 1110 SEC 

STAR1 TILT PROG T+lO SEC 

1st STAGE CUTOFF 

INBOARD ENGINE T+l409 SEC 

OUTBOARD 
ENGINE Tt143 9 SEC 

98% THRUST i t 5 0 0  SEC 

CUTOFF 601 6 SEC 

PERIOD OF ORBIT N/A 

RE-ENTRY 
LONGITUDE 136 27 

VERY Ilflll WAKf tUAI1D. 

16-1309 lH0 1100-17A 



hO F CC4F 
LENGTH 3 1 2 F  

ORBITAL INSERTION TRAJECTORY 100 N M  
TRAJECTORY CIRCULAR DIAMETER 260 INCHES 

NCH AZIMUTH 1OO'a 

HT AZIMUTH 105': 

START ROLL PROG 140 SEC8 

TART TILT PROG T+10 SEC; 

LENGTH 5-IVB PROPULSION, 
STRUCTURAL, AND FLIGHT 
CONTROL TEST, 5-1B/S-IVB 
SEPARATION, LHz ORBITAL 
EXPERIMENT 

S-iB PROPULSION, 
STRUCTURAL AND 
FLIGHT CONTROL TEST 

TAGE CUTOFF 

RD 
NE T+140 SEC 

ARD 
NE 1,143 SECan 

UST T'1 

4 

I05 OF ORBIT 88 M 

TOTAL LENGTH 173 2 FT 











IMAND DESTRUCT RICE11 

'HIRES 

rnMaleNT ' 

SAFETY 

NII PNPUMA 

,- ' k t  

-. . -. . . - 
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S-1B STRUCTURAL ARRANGEMENT 

IND llh6 

SATURN IB> MAJORi CONTRACTORS 

rncnon 
XSC 



S-I B-2 THRUST STRUCTURE -MICHOUD i! 











S-IB STAGE 
ACCEPTANCE TEST 

P R O G R A M  3 %  307 IUCCIISFUL 

I44 185 SUCCPSI'UL 

JSlRI IYCCI'S(U1 
146 216 IUCCESSFUL 

( 3  3ZR I U C L I S I F U L  
147 110 SUCCLSSfUl 

1602E SUCCESSFUL 
l a 4 6 7 4  LLICCSSSIUL 

13 581) SUCClSSlUL 
141 136 IUCCESSIUL 
3% 116 SUCClSSlUl  

1 3 W 7 2 0  IUCC(SSfV1 
2 5  $60 SUCCEISPUL 

145 352 IUCCISSFVL 

12$28  1 PEEMAfUREtY TtRMWAlFO 
DUE I 0  DROPOUI OF GROUN 
cOMPUT5II ClRCUll ROPIIKPR 
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STATUS 

>R -DOUG16 
NUMBER- 
VALUE- 

25 Al RCRAFT 
N A S 7  

A - - - - . - - 

CONTRACT- 
ST STAGES- 
LIGHT STAG 

MANUFACTURING-WUMTIhiGTOPi BEACH 
SANTA NIONICA 

EliVERED 5-1V8-50110 I 

TRANSPORTATION NCLUDES COST 
LAUNCH FACILJTY 

EGAN FAI 
S-IVB-5 

-IVB-503 A 

lRlCATlON I? 
08 - 
CCEPTANCE 1 

S A C R L  
HUA 

CAPE K 

-SRCRI 



UPRATED SATURN i 
S-IVB ACCEPTANCE 

TEST PROGRAM 
n.,io).z~iic CdlOiF  w k f ~  
3NE 31 PLOL N i  V A i U C I  
w a s  IXCkLOfO - 1 

itaos  
SATURN V 

S-IVB FllGHT STAGE 

n?-r 
,><,z*t O N  - 

PLANN69 _ > : l U j i  

2 W ' - r r  i i r  
ovaIiiioB 
I Y  K L , I I U I  



S-IVB STRUCTURAL ARRANGEMENT 























-- - .  * &-.- 

1.2 INSTALLED ON S4VB B/S.SACTO 





- 
I N D  



GAMMA & KAPPA COMPLEX - SACTO 

w.. ADMINISTRATOM BLDG - SACTO 
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SATURN IB/V INSTRUMENT UNIT 

* ILICIRIGII 

' lEL~[lRYLMIBSI 

. RBI9 FREQUENCY 

SIRUCTURbL 



UPRATED SATURN I/SATURN v 
PRIME CONTRACTOR: INTERNATIONAL BUS1 









I V-IU IND 1200-5 
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APOLLO SATURN V LAUNCH VEHICLE 

SPACKRAFI 

I-IM-D END 812W.15D 

SATURN V LAUNCH VEHICLE 

MISSION CAPABILITIES 

INSTRUMENT UNIT EARTH ESCAPE 
APOLLO MANNED LUNAR LANDING 

CIRCUMLUNAR FLIGHTS 
EXTENDED LUNAR EXPLORATION 

S-II STAGE Ey-* 
% 

S-IC STAGE A 
* LUNAR LOGISTICS 

PLANETARY PROBES (MANNED & 
UNMANNED) 

EARTH ORBITAL 
EQUATORIAL ORBITS 
SYNCHRONOUS ORBITS 
POLAR ORBITS 

MANNED SPACE STATIONS 

MULTI-MISSION, UNMANNED 
SClENTlFlC SATELLITES 

SATURN V L 

APOLLO SPACECRAFT--_- 

INSTRUMENT UNIT 
k 

* 9 
THIRD STAGE- 

SECOND STAGE 

.AUNCH VEHICLE 
CHARACTERIS1 ICS 

LENGTH (VEHICLE) 281 FT 
LENGTH[VEHlCLE,SPACECRAFT, LESI-365 FT 
WEIGHT AT L lFTOFF6,400,000LBS 
PAYLOAD CAPABILITY APPROXIMATE 
TRANSLUNAR TRAJECTORY-95,000LBS 
EARTH ORBIT 285,OOOlBS 

STAGES 
FIRST (5-IC) 

ENGINE 1 J-2 
THRUST1501 THRU 5031 2 2 5 , 0 0 0  LBS 

(504 AND S U B 1 2 3 0 , O O O  LBS 
PROPELLANTS LOX 8 LH2 

INSTRUMENT SIZE- UNIT 
22 X 3 FT 

GUIDANCE SYSTEM INERTIAL 
MSfC-67- IND 12236 



SATURN V LAUNCH VEHICLE STATUS 

STAGE 

FIRST 
(s-I C) 

AS-501 AS-502 AS-503 AS-504 

E C O N D  
(s- 1 1) 

I N  STACKfKSC 

T H I R D  
( S - ~ B )  

INSTRUMENT 
U N I T  

I N  STACK/KSC 

IN STACKIKSC 

I N  STACKfKSC 

I N  STACKIKSC 

I N  POST STATIC 
CHKKOUT. 
SCHtDULED ON DOCK 
KSC MAY 19 

I N  MODIFICATION 
8 UPDATING AT MAF 
AVAllABLf FOR SHIP 
SCHEDULED ON DOCK 
KSC AUG 3 0  

IN SYSTEMS IN SYSTEMS 
CHECKOUT. INSTALLATION AT 

~ : ~ J ( ~ ~ 3 0 N  
SCHEDULED DOCK MTF AUG ON 22 

I N  STACKIKSC 

I N  STACKfKSC 

INSTALLED I N  TEST 
STAND AT MTF 
APRIL 5.SCHEDULED 
FOR ACCEPTANCE 
FIRING MAY 11 

5.lVB-503 (NfW) 
PREPARED FOR 
CAPTIVE FIRING AT 
SACTO SCHEDULED 
[OR APRIL 26 
CONTINUES I N  
CHECKOUT. 
SCHEDULED ON 
DOCK KSC AUG 3 0  

IN SYSTEMS 
CH~CKOUT AT 
HUNTINGTON BEACH 

I N  COMPONENT 
ASSfMBLY AT IBM 
HUNTSVlLlt 



SATURN V 
N n  ?AYLOAO 

EARTH ORBIT PAYLOAD CAPABILITY 

C/O: PRESTATIC OPERATIONS 

ACCEPTANCE TESTING 

! 
STRUCTURAL FABRICATION 

' 
. . ~  , ! 

! 
COMPONENT ASSEMBLY i......& ! ........ ..+ 

6 6 
! 

CHECKOUT, DEL KSC I ( ! 
! 

v SCHEDULE MILESTONE 0 MANAGEMENT ASSESSED VARIANCE MsFC.?/b7-IND IZOO-POC 



I SA-503 VEHICLE SUMMARY I 

FABRICATION L ASSEMBLY 

CHECKOUT: DEL SACTO 

ACCEPTANCE TEST 

STRUCTURAL FABRICATION 

COMPONENT ASSEMBLY 

V SCHEDULE MILESTONE 0 MANAQEMENI Assrssro VARIANCE 











SATURN Y 
" W W  m v  
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- " - 7  

SATURN V FIRST STAGE (5 - I C) 
PRIME CONTRACTOR: BOEING co S-IC STRUCTURAL ARRANGEMENT 

ENGINE FAIRING AND FIN 

I 
FORWARD SKIRT ASSEMBLY I 

1 INTERTANK SECTION ASSEMBLY 

I THRUST STRUCTURE ASSEMBLY I 



CAN- 

- HUF 
CAPE KI 

LRIOD OF CON 
UMBER GROU 
UMBER FLlGH 

AND 2 WHICt- 
T MSFC, HUNT 

-IC-T STATIC 

INCLUDES C 0 
ING AND 1 

I ARE BEING M 
SVlLLE) 

FIRED- 

TESTED- 
F F AND SYSTE 
NTEGRATION 

ANUFACTUREC 

A P R  65 
FFR Ad 

iM ENGINEER- 
FUNDS 

IC FLIGHT 
. . . . -- --A 

' STAGE 
- - -a  A- 

S IC f 1 2 5  66 SUCCESSFUL OBS~RVFR CUTOFF 
CHAMBCP PPESSVRE REDLINE 

ACCEPTANCE TEST PROGRAM 1 T 1 I 1 7:11 1 WCC~SSFUI 

SUMMARY I 

. 
SATURN V/S-IC-T S 

TEST PROGRAN 
TAGE 
1 

BEGINNING AT 70 I€< 

OUlMARO I7 SIC 

OUIBOAPD CUiGIi  is0 SfC TWO MAJOR OBJiCilVl 
MOT MET A D D ~ O N A L  I E ~ T  srufnuito 

SUCCEISIUL ~ N B O A R W  C U ~ O F S  40 ns src 
OViBOARD CUlOfF 45 98 l i t  

RING A1 W l F  

SINGLE LNGlNf TEST TOTAL A C I U I I I  fIR1NG I 0  D l 1 6  - 
.1 

917 79 SEC 115 29 MiN) MWC I 61 IUD I3OC +'IF 

AL A C i U A L  (IltiNO flML 5 IC i EUGINES 4 4 9 1 5 5  SFC ' 7487  MINI 
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LOX TANK 

AFT SKI1 

c; 



CCINIRACTOR-SPACE AND INFORMA 
TiON S W E h l S  DIVISION-NORTH AMEWI 
CAN AV1ATION 

CONTRACT V A L U E  $877700,0 

CONTRACT NUMBER-NAS T-"EDQ 

PERIOD OF CONTRACT-1962-19@ 

UFACTURED BY--ROC NUMBER TEST SAGES 2 

NUMBER FLIGHT STAGES 10 

SANTA SUSANA, HUNTS BAIILESI-IIP STATIC TEST B E G U N ~ M Q V  b4 

5-ii-I ~ ; r ~ r i c  TESTED DEC k6 

5-11-2 !ZATlC TEST SCHEDULED-APB '67 
IRANSPBIICITON-- ___-.SHIP 8 

5-11 At1 SYSTEMS TEST PROGRAM 











S-ll STAGE Q# TRMSPQRTVTER-SEAL BIEhGW 



IND B1212A 





5-11 F A C  
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ALSO SalTURN V 7'4iPif STbSI: 
) i  r l  



SATURN LAUNCH 
VEHICLE ENGINE 

MATURITY FACTORS 
ENGINE TOTAL DELIVERED . 1 TOTAL TEST TIME- [TOTAL FLIGHT TIME J 

288,060 SEC 

13,323 SEC 

- 

1,200 SEC 

499,960 SEC 













1 

2 

3 BAS GINTKAT<IR BhlI VItLVE 

4 
'j 

6 

I&INLOYVALVI 

icn P B S S U R E ~ ~ D I  

lG)b P@l$SUB LOX Mi 

'WE 

JRE LOX O K ?  

IRE iU(l DlCi 



ENGgNE TEST AREA 

EDWARDS AFB 
a - 

Rarer- 
&=& 



--"F E CMECKOUT-CANOGA PARK - 

EPO IND 81454 











I EUEBMIE/ST!GE APPLICATION 

PRI 
101 





'BOWL' AREA SANTA SUSANA 



J-2 VERTICAL TEST STAND 2 - SAWTA SUSANA 

J-2 DELTA 2 TEST ST AX^] SIWTA SUSAHA 

he 

2 

w 



1 - 2 DELTA TEST AREA - SANTA SUSANA 

STAND 2 





1-2 ENGINE ENVIRONMENTAL TESTS 



., .. . , . .. " . ?" ... .- ,. ., 

6' 

- 4  
! 

wm 
, ' " -$ <&( 4 

. - ;' . " 
" ..‘\ 'i?ps-ii @$ 

'1)1 ' %  '<,T *;& .= > 'M H. ,+,>.a >T-k* ici.. 0 :  
..>h 

7 C-1 ENCi'dF 
1 - , - . ,->, : ,.,.< ?. 0 -  w .s - 

,;if ;: ::: ., ..:;< :; , 'Z, ,. : ;;; . , . . , . . . ,  . . . 
, , .' I' . ,  " 

",LA" r,,:;ldZ",h :, ; .  . . ' (  i . %, .l,. 'g ,.:' " . :. . . . , ., -. , f '  < " ,  - , + .. . . 1 ' 5.; 
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i ;$%; 

5,$%;<y$ ;, , , ;:,-:;:: ... . " . ,  ,.. . ,, : - I yix-e .... . . ,k% 
* .. . . . ,  , ~ '  d.,... ., L ;).+ . ~ ,  c:.: . > x >  

&?.;:" :.<, ; .:,. " . . .J:., ,%;, - * , I.. i' 
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: " .; .i :*;,.,, , 
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MSFC - M l C H O U D  ASSEMBLY FACILITY 
GENERAL DATA 

FACILITIES 
BUlLDlNG OP AREAS SQUARE FEET 

I 
ADMINISTRATION BUlLDlWG 
ENGlNISPlNG BUILDING 

90.010 

ENG4NEERlNG 6 OFIICI BUILDING 
MANUlACiUl lNG BUllOlNGI 

541 813 

TRANIPOPlATlON BUILDING 
2,022,352 

MAINTENANCE SUPPLY BUILDING 
MIICEIIANIOUI 672.713 

CAPITAL VALUE-FACILITIES & EEO_UIPMENT 
S-IC IBOEING FUNDED) 

FAClLlTlES COUlPMlNT ~14,9S~.OOO 
127.091 000 

I - IB  ICHRYSllR FUNDED1 
EQUIPMENT 
FACILITIES 

MSFC FUNDED 
rAClLl i i fs  

MASON-RUST 
EOUIPMENT 
FAClllTiES 

17,631,000 
12,703,000 

PERSONNEL 
CIVIL I I R V l C l  
BOElNG 

251 

CIIIYILER 
4,508 

MASON-RUST 2,394 7 61 

6 TEST I S  5-IC STAGES1 
CHRYSLER IMANUFACTURE, ASSEMBLE L TEST 

2 5-16 12 8-10 STAGE51 
MASON-RUST IPROVlDt COMMON I r R V i C l l  TO 

1331,260,822 

GOVT. (L CONTRACTOR5 ASSIGNED TO MlCHOUD 

.EXCLUOES C Of I AND EOUIPMENT. 

5-IC-6 HORIZONIALINSTALUTION 
5-IC-7 VERTICAL ASSEMBLY 1 :lC:: 1 ASSEMBLY 

SUB-ASSEMBLY OPERATIONS 
5-IC-I0 SUB-ASSEMBLY OPll&TIONS 
S C  SUB.AIIEMBLY OPEl(A1IONS 

COMPUTER OPERATIONS-SLIDELL 
FACILITIES 

OFFICE L COMPUTSR BLDG 
TAP6 ITORAGE 
MAlNTlNANCl AREA 

I 4  ACRII 

PERSONNEL 
ClVl, SSRVlCE 
LING-TEMCO-VOUGHT ~ - ~ -- 

CONTRACT LING-lEMCO.VOUGHT VALUE 

IOPERATE CENTRAL COMPUTER IACiLllY 9.195 000  

SUPPORTING MlCHOUD AND MTPi 



l l E H O U D  PERSORREL TREND 
NO. PERSONNEL 

MICWOUD ASSEMBO f l C l l l r Y  
ECONOMIC /&PACT 

I MICHOUD EMPLOYf tS  11 ,000  1 
CONSTRUCTION WORKERS 
COLLATERAL INDOSTRIES 

MICHOUD EMPLOYIIS 
CONSTRUCTION WORKERS 
COLLATERAL INDUSTRIES 
SERVICE INDUSTRIES 50,000,OOO 

SlbS,DOD,000 

MATED RETAIL SILFS 

A1 VlSlfORS (1946/ 

- - - - 
CIVIL SERVICE PERSONNEL 

I 
I 

D 

NOTES 
1 EXCLUDES CONSTRUCTION PERSONNEL 
2 CONSIDERS EXISTING PROJECTS ONLY 

IAN 1967 IWD 68944A 
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P I  TEST FACILITY 
TE PLAN 

MISSISSIPPI TEST fACILITY 

APOLLO/SATURN VEHICLE 
ASSIGNMENTS 

- 

Rectlvf I I O Y  Ml<nOUI . CHtCX OUT 

e IC<IPTANCI nst 
Rtruwt TO MIOUOUD #OR I 



MSFC-MISSISSIPPI TEST FACILITY 
GENERAL D A T A  
---- 

STRUCTlOhl STATUS PI E c I G u N D I ~  
PROJECT PEFG!T SOD OPER 1 1  YEAR FUNDED 

S-il 4-1 STAND 100 FEB 6 7  MAY 67' ' 7HP.U FY 6 3  103 331 800  1 
1 5-IC 8 -2  STAND 100 DEC 6 6  MAR 6 7  FY 6 4  105 112 500  

$I8 608928 I IS-IC 8-1 STAND 8 0  JUN 6 7  INDEF I I FY 65 59033 .000  I 
IBUFFER 125 442 COMP SERVICE 100  FEB 67 INDEF 

L- _Ii- _.--- 1 !TOTAL 247 477>360  

FIRINGS 

NASA 
OLTY 

ASSUR 
METEOR- 

BOtl l  ' S-IC 

5 8 i C  1 5.11 

CON' 
CONBR 

I 
1 4  i - F-1 J-2 
12 i 

RAL ELKTRIC 

4G 

l GRAND TOTAL 

MSFC 3/67 iND 18265 



MISSISSIPPI TEST FACILITY 

MANAGEMENT RELATIONSHIPS 
MARSHA11 SPACE l l l G H 1  CCNTCR 

DR. "on I1RAUN 

MTF INCLUOI 
I N D  SHIP 

JCE TEST, 





MARSHALL SPACE FLIGHT CENTER 

MAdOR FraGlLlTlES 















LE BRIDGE 







MISSISSIPPI TEST FACILITY 

M A N A G E M E N T  RELATIONSHIPS 

MARSHALL SPACE FLIGHT CENTER 

DR. von BRAuN 1 

. . . . & R*5",,$ . . . . . a . . . . 

NORTH AMII ICAN THE BOEING COMPlNI  

I N O l i *  A M L s i i A N  D A l l  I I IDYCTION "ANOLEO 
8" ,ME,S WE51 <O&S, Fat,,,,", 
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EXPANDED AlRLOCK PACKAGED AIRLOCK 
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CREW WORK 
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OVERALL VOYAGER WEIGHT BREAKDOWN 
CAPSULE STERILIZATION 

CANISTER COVER 
/ 

SEPARATED CAPSULE 

CAPSULE CANISTER 
, / 8ASE 6 ADAPTER 

MAJOR PARTS OF ONE 
PLANETARY VEHICLE NASA 8. 67-'(3: 

I-:'-'j 

CHARACTERISTIC 

OHBITING SPACECRAFT 

CAPSULE 

PROPULSION 
TOTAL (CNE PLANETARY 
VEHICLE] r 

NET INJECTION WEIGHT 
[TWO PLANETARY 
VEHICLES] 

SHROUD ADAPTER 

CONTINGENCY 

GROSS INJECTED WEIGHT I 

VOYAGER PLANETARY VEHICLE CONCEPT 

1. LAUNCH 
2 S-I-C STAGE JETTISON 
3 S-I I  STAGE JETTISON 

4 S-IY-8 IGNITION 

5 PARKING ORBIT 
INSERTION 

6 NOSE TAIRINt 
JETTISON 

7 S-1V.E REIGN1 
B INTERPLANETnnr 

INIECTION 
9 FORWRRD PLI 

VEHICLE SEPAI 

10 SHROUD JET1 

11 AFT PLANETA 
VEHICLE SEPl 

12 MtDCOURSE 
MANEUVERS 

1973 

2,500 LB 

5,000 

13.000 

20.500 

41.000 

9.300 

5.000 

55.300 

VOYAGER LAUNCH PROFILE 
TYPICAL 

GROWTH POTENTIAL 

1975 

2,500 LB 

6.000 

14.000 

22.500 

45,000 

9.300 

3.700 

58,000 

1977/1979 

2,500 LB 

7.000 

15.000 

24.500 

49,000 

9.300 

2.700 

61.000 



S AS LOW AS 

PERIODS FROW 
--.a- -- -. . 1 6  TO 12 HOU ... * 

SCIENTIF iC DATA 
JlAPPlNG AND 

RY TEMPERAT 

I 0  SEASONAL 

OMAIOR G 

l PLANETA 

l BIOLOGIC 

ATURES 

NO GEODESY 

NT 

VIDEO l SPECTROMETERS 0 RADIOMETERS 

OIONOSPHERIC SOUNDERS l POLfiRIMETERS 

VOYAGER ORBITING 

S ATTITUDE STABlLlZAT BTHREE AX1 ION 

CELLS - i\B 

RECHARGEABLE EATTERi 
4 ,000  WATT-HR. CAPACI 

TA STORAGE - 10' ' 10 lot0 BITS Cmentr 

I t  eipertmsntr 

nsl changer 

DATA RATE - 8 ,000  TO 15 ,000  BIT1 

ROPULSION AY - ABOl ISEC. 

meteorology of 

Figure 11 



ENTRY VOYAGER MlSSlON DURING ENTRY AND OESC 
ENTRY OPEF ON IGNITION 

.... ... -- 

ENTRY AND C 
--. . - 

DATA DER 
. -. . - - - 

USt'NtWt 5RAflPLtD FKUM tNTRY Tfl 
AEROSHELI TIME I N  A TMOSPHERE F I MINUTES . JETTISON 

VTIFlC DAT 

VOYAGtt( CAPSULE DECFcUT 0 VISUAL TOPOGRAPHICAI 
PRESSURE ALTITUDE PR . TEMPERATURE ACTITUC 
ATMOSPHERIC CahnPost 

O F l L t  

IE PROFILE 
TION 

L DESCENT 

LANDING 
.c 

NASA $1 67-941 
1-76-57 

CTROMETERS * WASS SPE 

OYAGER MISSIONS ON MARTIAN SURFACE 
VOYAGER LANDING CAF 'SULE 

OYNAMIC, 
N 

Z R A T I O N  

E I R L Y  MISS10 NS a TWO DAY 
DECELE 

PAR8 
WIIIUES - AERO 
0 PRDPULSIO 

RATIO8 TECH 
CHUTE, RETR 

OPERATION 
STATION RHY LABBRATO 

NT . 3 SLU 
NS . SIX MOW 

MOBILITY 
[ A  

THS TO TWO Y EARS DPERATil 
I I L  L U L I I I b I t  

.E DIAMETER 
6arSULE BUS 
PRI ENTRY EOtf 

ERGINftRlRG MLCH(LNICS 860 
OE ORBIT PRO1 

ENTRY AND LAB 
EaUiPMfNT 

EWClNLfRlNG I 
IILICOMMLINII 
GUiDAWCF AND 

CAPSUI - 2 0  FEET N 

tY POWER 
0 0  WATT - 1 iR CAPACITY 

t - .,".""" TO 2 0 0  0 0 0  t 

ATMOSPHERIC AND METEOR( 
INCIOENT RAOlATlON 
SURFkCE CHEMICAL COMPOS 
BIOLOGICAL ENVIRONMENT - BlOCHEMlSTRI 

EARLY MISS1 

RATE 
v fin nnn 

;ATIONS 15 
I CONTROL I80 

POWER 
PRUPULSION 

SWRfACE LABOR1 
ENGIMflRlHG M 
T~LECOMMU~IICI 
,.,,,nau?r "Urn  

.f STS 
'R081X6 

'ION 

YU 

565 
TORY 860 
ECHANiCS 250 
ITION5 70 

UM ENTRY V 
,000 FT SEC 

"u,u-mri " n u  CONTROL 25 
715 
300 

3 H 

$0 TEMPERATI 
ENTRY ANGLE - 15 

RIOIOMETER PRESSURE A! 
L i f t  DETECTION EXPERIMENl 
uv AND ALPHA SCATTER ~ ~ t ~ l n u m t t t n s  LATER MISS!- .- 



PHASES VOYAGER PLAN 

VOYAGER MANAGEMENT STRUCTURE 

PHASE A 

*CONCEPT AND 
FEASIBILITY 
STUDIES 

NASA CENTERS 
-MULTIPLE 

INDUSTRIAL 
CONTPACTORS u -0 
ANAGTICAL 

REPORTS. 

PHASE B 

PROJECT 
DEFINITION 

PRELIMINARY 
DESIGN 

ANALYTICAL 
RFPORTS 

FEASIBLE CONCEPTS, 
PLAN FOR 

SINGLE CONCEPT, 

PHASE 0 
PLAN FOR 
PHASE C 

SCHEDULE FOR 1973 MISSION 

LAUNCH AND ENCOUNTER 
SPACECRAFT/ORBITER 

PRELIMINARY DESIGN (PHASE 0) 
SYSTEM DESIGN (PHASE C) 
DEVELOPMENT ADVANCED DEVELOPMENT AND TEST (PHASE Dl  

CAPSULE 
CONCEPTUAL DESIGN (PHASE A) 
PRELIMINARY DESIGN (PHASE 8) 
SYSTEM DESIGN (PHASE C l  
DEVELOPMENT AND TEST (PHASE D) 
ADVANCED DEIJELOPMENT 

SCIENCE 
ANNOUNCEMENT OF FLIGHT OPPORT 
EXPERIMENT SELECTION 

UNITY 

SELECT 
SINGLE 

CONTRACTOR 
FOR EACH 

SYSTEM 

PHASE C 

DEFINITION I : M  I 
PHASE D 

DEVELOPMENT 

OPERATIONS 

1 INDUSTRIAL I I INDUSTRIAL 1 
CONTRACTOR CONTRACTOR 

9 CS - 
FUNCTIONAL 

V 
COI4PLETID SYSTEM 

SPECIFICAflONS, OR 
BREADBOARDS, COMPLETED LAUNCH 

PLAN FOR 
PHASE D 

VEHICLE STAGE 

SPACE APPLICATIONS PROGRAM 

OBJECTIVES 
To develop a capability t o  expand human knowledge of  the phenomena 

in the atmosphere and space, and support the exploration of  space, 
by conducting a broad-based program of  applications- oriented research 
and technology I National Aeronautics and Space Act o f  1958 1. 

To develop and tes t  procedures, instruments, subsystems, spacecraft,  
and interpretive techniques in  the various applications areas. 

To accomplish long-range studies of  the potential  benef i ts  t o  be gained 
from, and the problems involved in, u t i l izat ion o f  space activi t ies for  
peaceful and scientific purposes for  t h e  benefi ts o f  mankind. 

NASA SA 67-935 
1-16-67 



PARAMETERS 

A P P - A  O B S E R V A T I O N S  

SPECTRAL DISTRIBUTION 

VISIBLE INFRARED MICROWAVE UHF - - - -  

L C L O U D  COVER X 

CLOUD HEIGHT X 

ATMOSPHERIC CONSTITUENTS 

ATMOSPHERIC MOTION 

A I R  POLLUTION 

1 ELECTRICAL ACTIVITY 1 I I / x  I 

DENSITY 

EARTH RESOURCES 

I COMMUNICATION I I I I X  I 

X 

X  

X  

NASA SA 67-933 
1-16-67 

X  ATMOSPHERIC TEMPERATURE 

X  

X  

7 

X 

X 

X 

X  

X 

X  X  



- r" 
t,ow:d*h* VPE-1.4 PROJECT STUDY w*cs Capsule System tltomentlature 
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RESEARCH & DEVELOPMENT OPERATIONS 

PRIMARY MISSION: 

MAJOR LAUNCH VEHICLE DEVELOPMENT PROGRAMS. 

ADVANCED LAUNCH VEHICLES AND SPACE FLIGHT 
SYSTEMS PROGRAMS. 

SUPPORTING RESEARCH AND TECHNOLOGY PROGRAMS. 

DEVELOPMENT OF PAYLOADS AND EXPERIMENTS FOR 

THE APOLLO APPLICATIONS PROGRAM. 

TECHNICAL SUPPORT TO INDUSTRIAL OPERATIONS. 

RDO W7903C 

It 

TRUCiVRLS 
RIRLS ---I- 

IDS / 

MSFC RESEARCH AND TECHNOLOGY 
TYPICAL EXAMPLES 

DIRECT SUPPORT OF PROJECTS 

DEVELOPMENT OF STRUCTURAL ADHESIVES 

COMMON BULKHEAD DEVELOPMENT AND EVALUATION 

MICRO MINIATURIZATION OF ELECTRONIC COMPONENTS 

DEVELOPMENT OF VALVES FOR CRYOGENIC LIQUIDS 

TITANIUM MANUFACTURING PROCESSES 

DEVELOPMENT OF NON-DESTRUCTIVE TESTING TECHNIQUES 

TRODY NAF 
8VANCED T 

SUPPORT OF FUTURE GENERATION SPACE SYSTEMS 

ELECTRIC PROPULSION 

NUCLEAR, SOLAR AND CHEMICAL POWER GENERATION 

VEHICLE ENVIRONMENTAL FACTORS 

VEHICLE STRUCTURES AND ADVANCED MATERIALS 

GUIDANCE AND CONTROL 

DATA HANDLING AND PROCESSING 

ADVANCED INSTRUMENTATION 

MAN-SYSTEM INTEGRATION 

SOLID AND LlOUlD PROPULSION TECHNOLOGY 

METEOROLOGICAL ATMOSPHERIC INVESTIGATIONS 

9TlON 
S AND COI 
3NCEPT 
dlCS 
RACKING 5 
flON S Y S t  PMMUNICA 

NAR PHYSl  

itEOROlD P 
.a. .. m... ... 
VAN%LU r ~ v r w ~ a ~  
WER SYSTEMS 

RDO D2105F 



MSFC RESEARCH PROGRAM MANAGEMENT 
RESEARCH AND DEVELOPMENT OPERATIONS 

MANAGEMENT CENTRALIZED IN ONE RESEARCH PROGRAM OFFICE 
WlTH RESPONSIBILITY TO: 

PLAN, DEVELOP, COORDINATE AND IMPLEMENT MSFC RESEARCH PROGRAMS 

PREPARE PROGRAM DOCUMENTS AND PRESENT AND JUSTIFY PROGRAMS 
TO NASA HEADQUARTERS 

PROVIDE PROGRAM GUIDANCE TO MSFC LABS. ON TECHNICAL REQUIREMENTS, 
FUNDING, SCHEDULING, AND CONTRACTING 

ESTABLISH EFfECTIVE VISIBILITY AND PRESENTATION OF RESEARCH 
ACHIEVEMENTS 

MAINTAIN LIAISON WlTH OTHER GOVERNMENT AGENCIES AND THE 
SCIENTIFIC COMMUNITY FOR EXCHANGE OF TECHNICAL AND 
SCIENTIFIC KNOWLEDGE 

RESEARCH A N D  T E C H N O L O G Y  P R O G R A M S  

TO IDENTIFY AND SOLVE CRITICAL TECHNICAL PROBLEMS BEARING O N  THE PRESENT 

GENERATION OF SPACE VEHICLES. 

TO ADVANCE THE STATE OF THE ART TO ENABLE THE DEVELOPMENT OF MORE 

ADVANCED SPACE VEHICLES. 

TO BUILD A BROAD TECHNOLOGICAL BASE FOR THE NATION'S FUTURE SPACE ACTIVITIES. 

RDO WbOOOB 
RDO W2111B 

RESEARCH A N D  DEVELOPMENT O P E R A T I O N S  

RESEARCH A N D  TECHNOLOGY 

EXPERIMENTS OFFICE 
I 

RESEARCH P R O G R A M  OFFICE 
I 

I I I I 
MSFC LABORATORIES NON-PROFIT INDUSTRIAL EDUCATIONAL 

ORGANIZATIONS INSTITUTIONS 

M A R S H A L L  SPACE 

FLIGHT CENTER 

SATURN.PR00RAM SUPPORT 

I DEVELOPMENT 
0 P E R A T K ) N S  

I I 

I 

RESEARCH 

LABORATORIES 11 

RESEARCH & DEVELOPMENT OPERATIONS 

REALIGNMENT OF R & DO EFFORT TO SUPPORT 
PROGRAM MANAGEMENT: 

-ROUTINE ENGINEERING AND TECHNICAL FUNCTIONS ARE BEING 
TRANSFERRED TO PRIME AND ENGINEERING SUPPORT CONTRACTORS. 

-GOVERNMENT PERSONNEL ARE CONCENTRATING IN AREAS SUCH AS: 

INVESTIGATING IN DEPTH UNIQUE AND FIRST-OF-A-KIND ENGINEERING 
PROBLEMS ENCOUNTERED IN CONTRACTORS' EFFORTS. 

ADVANCING THE STATE-OF-THE-ART IN NEW DESIGN AND 
ANALYTICAL TECHNIQUES. 

DEVELOPING MANUFACTURING TECHNIQUES AND PROCESSES. 
VALIDATING QUALITY AND RELIABILITY STANDARDS FOR SPACE 

SYSTEMS. 

INVESTIGATING THE PROBLEMS ASSOCIATED WITH OPERATING IN THE 
NEW ENVIRONMENT OF SPACE AND THE LUNAR SURFACE. + t 

IDUCATIOWAL 
CONTRACTORS 

INSTITUTIOWS WM(.PRORT OIGAYllAnOWS I Y ~ s m f l  RDO W7912A 



RESEARCH & DEVELOPMENT OPERATIONS 

LEAD LABORATORY PROJECT ASSIGNMENTS 

EXPERIMENTS OFFICE ACTIVIiIES 

COORDINATES PREPARATION OF MSFC PROPOSED FLIGHT EXPERIMENTS. 
(EXPERIMENTS THAT MAY BE ADDED TO PRESENT AND FUTURE 
VEHICLES AND PAYLOADS). 

REPRESENTS MSFC ON THE MANNED SPACE FLIGHT EXPERIMENTS BOARD (MSFEB). 

PRESENTS MSFC EXPERIMENT PROPOSALS TO MSFEB FOR APPROVAL. 

COORDINATES MANAGEMENT AND EXECUTION OF APPROVED MSFC EXPERIMENTS. 

COORDINATES MSFC EXPERIMENT ACTIVITIES WlTH INDUSTRY, OTHER NASA 
ELEMENTS, OTHER GOVERNMENT AGENCIES, AND UNIVERSITIES. 

PROVIDES R-DIR WlTH MANAGEMENT VISIBILITY OF OVER-ALL MSFC 
EXPERIMENTS ACTIVITIES. 

COORDINATES PREPARATION OF MSFC PROGRAM OF SUPPORTING RESEARCH 
AND TECHNOLOGY (SRT) AND SUPPORTING DEVELOPMENT (SD). 

PROVIDES OVER-ALL MANAGEMENT IN EXECUTION OF MSFC'S APPROVED 
SRT AND SD ACTIVITIES. 

TYPICAL AREAS OF R&DO SUPPORT TO 1.0. 
FOR SATURN/APOLLO APPLICATIONS PROGRAM 

ORIGINATE AND PROPOSE SCIENTIFIC EXPERIMENTS AND PAYLOADS FOR 
SATURN/APOLLO APPLICATIONS PROGRAM 

PROVIDE PRINCIPAL INVESTIGATORS FOR APPROVED R&DO FLIGHT EXPERIMENTS 
AND PAYLOADS 

PROVIDE TECHNICAL COORDINATION WlTH INDUSTRY, UNIVERSITIES AND 
OTHER GOVERNMENT AGENCIES FOR PROPOSED AND APPROVED 
EXPERIMENT PAYLOADS 

PROVIDE SYSTEMS ENGINEERING AND INTEGRATION FOR APPROVED 
EXPERIMENT PAYLOADS 

FABRICATE EXPERIMENTS AND SUBSYSTEMS FOR PAYLOADS 

PROVIDE GROUND SUPPORT EQUIPMENT DESIGN AND/OR FABRICATION 

PROVIDE AND OPERATE COMPONENT, SUBSYSTEM AND SYSTEM TEST AND 
CHECKOUT FACILITIES WHERE REQUIRED 

INTEGRATE SPACECRAFT TO VEHICLE 

PROVIDE TECHNICAL MANAGEMENT AND/OR SURVEILLANCE OF EXPERIMENT 
OR SYSTEMS CONTRACTORS 

PROVIDE FLIGHT TRAJECTORY AND DYNAMICS ANALYSIS 

REDUCE AND ANALYZE FLIGHT TELEMETRY DATA 
RDO W7918 

TYPICAL AREAS OF R&DO SUPPORT TO 1.0. 

FOR SATURN PROGRAM 

SYSTEMS ENGINEERING IN DEPTH 

FABRICATION O F  PROTOTYPE STAGES 
C O M P O N E N T ,  STAGE A N D  VEHICLE TESTING 

QUALITY ASSURANCE A N D  RELIABILITY P R O G R A M  
G R O U N D  SUPPORT EQUIPMENT-ELECTRIC SUPPORT 

EQUIPMENT INTEGRATION 

D E S I G N  A N D  DEVELOPMENT O F  INSTRUMENT UNITS 
MISSISSIPPI  TEST FACILITY TECHNICAL SUPPORT 
TECHNICAL SURVEILLANCE O F  SYSTEMS PRIME CONTRACTORS 

C O N F I G U R A T I O N  CONTROL PARTIC IPATION 

W O R K I N G  G R O U P  PARTIC IPATION 

FLIGHT E V A L U A T I O N  
a SCIENTIFIC C O M P U T A T I O N  SUPPORT 

RlDO 7919 DEC. 1,1966 

RDO W7911C 



I MSFC PROPOSED EXPERIMENTS 

MSFC PROPOSED EXPERIMENTS 





A
D

V
A

N
C

E
D

 S
Y

S
T

E
M

S
 O

F
F

IC
E

 



This page intentionally left blank. 





ADVANCED PROGRAMS 

RELATIONSHIP OF FUTURE M I S S I O N S  T O  PRESENT P R O G R A M  

mi A P P ~ O V ~ D  PKOGKAU PKOVIDCS: 

0111Nl. APOLLO, A I D  SAIUIN,  
*ANUIACTUKI, I t s 1  A I D  LAUICW 

CAPA111111 

ADVANCED P R O G R A M S  

1.2 W C i I  CAKIW 0Kl1111 f 1 1 6 1 S  

I A I I I U V l I S  AND KCIDlZVOUS 

LUIAK O K I I I  A I D  L U I A I  LANDING 

I N T E R M E D I A T E  M I S S I O N S - E X T E N S I O N S  O F  PRESENT C A P A B I L I T I E S  

C X l C I S l O l  Of  PKlS111 P I 0 6 1 1 1  
CAPA~111111S C A I  r I o v I D t :  

1.2 r o w m  c r m a  o s l r r L  r t l o n r s  
I I  POLAK, S l I C H K O I O U S  , AND 
IILIPIICAL ORIITS 1 0 1  SCIIIII- 
'Ic 'ID T1cH'lcAL lx'lK1lcNfs 

AERONAUTICS MANNED OPERATIONS 

ADVANCED PIO~IAUS WILL I~PUIR~ 
1 1 1 0 1  1 1 1  01v110P11N15 1 0  

SPACC S~AIIOIS 

LUNAK KOVIWG 1lWlCLt AND LUIAK 

KCNDIIVOUS, RIPAIK, RlSCUI, 
1NSrlc1101 

CXI~IDCD IYIAK SIAT IIUC 

CXlClSlVl  LUNAR NAPPIN9 

SUPER TRANSPORT EARTH ORBIT APPLICATION (1-2 MONTHS) 
a HYPERSONIC ENGINE DEVELOPMENT RENDEZVOUS, INSPECTION, REPAIR, RESCUE 

VERTICAL OR SHORT TAKE-OFF AND LANDING LUNAR MAPPING 

$AS1 

PO11 S A l U K I  LAUNCH VlWlCIlS 

LI~IIIG a l l n r n l  VCHICLIS 

U A l I l D  H A I t l A K l  1XPLOtAIlONS 

SPACE APPLICATIONS 
EXTENDED STAY ON LUNAR SURFACE (3.14 

DAYS) 
ADVANCED TECHNOLOGY SATELLITES 
DIRECT BROADCAST FM rECHNOLOGY 
COMMUNICATIONS/NAVIGATIONS SATELLITES ISOTOPE POWER SUPPLIES (1-2 KW) 

a METEOROLOGICAL OBSERVATION TECHNOLOGY GUIDANCE CONTROL lW lTH lN  MILES OF POINT 
ON MARS) 

UNMANNED EXPLORATION COMMUNICATIONS ( 3 0 0 0  OITS/SEC FROM MARS) 
OBSERVATORIES, PIONEERS, EXPLORERS CONT'D STABILIZATION 
PLANETARY FLY BY, ORBITERS AND LANDERS LIFE SUPPORT (3 MEN, 1-2 MONTHS1 

LAUNCH VEHICLES 
SMALL SPACE PROPULSION UNIT 

a STERILIZATION 

RELIABILITY 
MANUFACTURING AND MATERIALS 

a PROPELLANT STORAGE 
RDO D no6 A 

A D V A N C E D  P R O G R A M S  

M A J O R  C A P A B I L I T I E S  E X I S T I N G  O R  U N D E R  D E V E L O P M E N T  

AERONAUTICS 
RBD HYPERSONIC AIRPLANES 

a OPERATIONAL SUPERSONIC MILITARY AIRPLANES 

COMMERCIAL SUPERSONIC AIRPLANES 

SPACE APPLICATIONS 
SATELLITE PICTURES OF EARTH WEATHER 

INTERCONTINENTAL COMMUNICATIONS ( INCL TV)  

UNMANNED EXPLORATION 
NEAR EARTH EXPLORATION 

SOLAR EFFECTS 

a PLANETARY AND INTERPLANETARY PROBES 

LUNAR PROBES AND LANDERS 

BIOSATELLITE SPACECRAFT 
a ORBITAL FLIGHTS (1-30 DAYS) 

RECOVERABLE CAPSULES 

BIOLOGICAL EXPERIMENTS 

MANNED OPERATIONS 
a M A N  I N  EARTH ORBIT (1-2 WEEKS) 

a MANEUVER AND RENDEZVOUS 

a LUNAR ORBITING, LANDING AND RETURN 

LAUNCH VEHICLES 
UP TO 125  TONS I N  EARTH ORBlT 

OVER 4 7  TONS TO ESCAPE 

TECHNOLOGY 
NUCLEAR AND SOLAR CELL POWER SUPPLIES 

OF INCREASED POWER 

MORE ACCURATE GUIDANCE AND CONTROL 

a INCREASED COMMUNICATIONS CAPABILITY 

LIFE SUPPORT FOR LONG PERIODS 

a INCREASED RELIABILITY OF FLIGHT HARDWARE 
AND CREW SURVIVAL 

a MANUFACTURING AND QUALITY CONTROL 

MATERIALS AND STRUCTURES 
RDO D l 1 0 8  

ADVANCED PROGRAMS 

L O N G - T E R M  D E V E L O P M E N T  

AERONAUTICS UNMANNED SPACE EXPLORATION 
HYPFUSONIC TRANSPORTS PROBES AND LANDERS TO DISTANT PLANETS 

REUSABLE MULTCMISSION AEROSPACE GALACTIC PROBES 

TRANSPORT LAUNCH VEHICLES 
COMMERCIAL VERTICAL OR SHORT TAKE-OFF 1 MILLION POUNDS I N  EARTH ORBlT 

A N D  LANDING AIRCRAFT NUCLEAR ENGINES 

SPACE APPLICATIONS 
DIRECT TV  BROADCAST 

RECOVERABLE BOOSTERS 

ELECTRIC PROPULSION 
. . . . . . . . . . . . . . - . . . . . 

NAVIGATION AND TRAFFIC CONTROL TECHNOLOGY 

CONTINUOUS GLOBAL WEATHER OBSERVATION 
NUCLEAR AND ISOTOPE POWER SUPPLIES 
(MEGAWATT) 

MANNED SPACE EXPLORATION GUIDANCE AND CONTROL (CONTROLLED LAND 
INGS AT DESIRED LOCATIONS O N  OTHER 

CONVENTIONAL TAKE-OFF AND LANDING nn aurrrl 

OF SPACE VEHICLES 

FLEXIBLE I A R T H  ORBITAL OPERATIONS 

r r r n r l > l  

COMMUNICATIONS (WIDE BAND COMMUNICA - 
TlONS WITH  PLANETARY VEHlCLESl 

LARGE PERMANENT SPACE LAB  STABILIZATION 
ROVING LUNAR VEHICLES AND LUNAR BASES PERMANENT LIFE SUPPORT SYSTEMS 
PLANETARY EXPLORATION RELIABILITY 

RDO D7109 



I I I I I I I l l l l l l 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
O € X E N T N E  SUWARY REPORT D R A n  &WPRIOO OF PERF~RMANCE 
0 OMSF SUMMARY REWRT -TIME NOW LINE 

R - ~ \ L R ~  m. 67 nw W ~ Z J D  
L 





BIOLO- 1 6BORATORY 
L RESEARCH FACILITY 

URCES AND 
i 1 MIIPIC H~OH RI~OLUIIMI CAMERAS 

PhNOIIIIaIC C A l A f t & l  , U " L I I . I P I C I I I L  
IElCXIWCfIItICOPt 

1 IYMOPIIC MUIT1.IIAND 

EAR 
ME' 

LTH RESO 
IEOROLO( 

46 to* I 
47 *&ON I* PIC 

t l  f l f C l l  





















MARSHALL SPACE FLIGHT CENTER 
ADVANCED SYSTEMS OFFICE 

PLANETARY NUCLEAR STUDIES I N  PROGRESS 

I I 
OEXENTIVE SUMMARY REPORT DRAFl PERIOD OF PIRMRMANCI 
OOHSF SUMMARY REPORT - TIME NOW LINE 

NUCLEAR ROCKET SYSTEMS 

---"v N E R V A  2 E N G I N E  l N S f  ALLATION R - A S - V P  R O O  ~ 1 5 3 s  

CLEAR ROCKET SYSTEMS 



ROCKET SY! 









SATURN IMPROVEMENT PROORAM 
FY 65 FUNDED STUDIES 

3 LAUNCH VEI 
!ATE PAYLOAD 

MLV-SAT INT-17 MN-SAT INT-18.5 r MN-SAT 1~$~18 .7s  MLV-SAT 1Nl-20 MLV-SAT M 

SATURN IMPROV 
FY 45 FUNDED 

MODIFlEl 

IMPROVEMENT PROGRAM 
65 FUNDED STUDIES 

Moo~rtto LAUNCH VEHICLE SATURI 

"1 

!h 1 

I Y  V MLV 



ADVANCED SYSTI 
REUSABLE AEROSPACE PERU 

ION SUPPORT 
PROCUAIYIS 

LRY EXPLORAl 

FOR: 

PAYLOAD D f l  
llTARY SPACI 

RDO 'YI 

ADVANCED SYSTEMS 

REUSABLE AEROSPACIE PERSONNEL TRANSPORT 

HIGH RE 

* HORIZON1 
* TWO STA 

PAYLOAD 
2 
10 
3'/ * ENGINES: 

CREW 
PASSENGERS 

i TON CARGO 

IFF-  1.72 16 
iTAGf /SEPARr 
CE: 

DO LBS. 

IFF VtLOCITY 
NO ALTITUDE 
HG VELOCITY 
At ALTITUDE 
A1 VElOClTY 







A D V A N C E D  SYSTEMS OFFICE 
LUNAR FLYING VEHICLE 

CHARACTERISTICS 

WEIGHT-DRY ( 3 5 0 - 4 5 0  LB) ( 1 6 0 . 2 0 0  k g  ) 
WET ( 1 0 0 0 - 1 1 0 0  LB) ( 4 5 0 - 5 0 0  k g  ) 

- - 

- 

- 

- 

RANGE- 5 0  5 .  MILES ( O N f  W A Y )  
1 8  5 .  MILES ( R O U N D )  

ENGINES- 5 x 1 0 0  LB 

PACKAGE 
S I Z E - 3 8 " ~ 6 0 " ~ 7 8 "  ( 1 . 0 ~ 1 . 5 ~  2 . 0  m )  

1 :  : -; !T 
0 EXECUTIVE SUMMARY REPORT DRAFT 
0 OMSF SUMMARY REPORT 

PERIOD OF PERFORMANCE . FUNDS SUB-PARED TO R-ASTR 
- TIME NOW LINE 

C A P A C I T Y - ?  A S T R O N A U T 5  
OR 

1 A S T R O N A U T t 2 5 0  LB ( 1 2 0  kg )  
SCIENTIFIC E Q U I P M E N T  

- 

- -. 

TRAJECTORY-BALLISTIC OR H O R I Z O N T A L  HOVER 

-~ - - 

1 . . - - . - - . . . - 
. . . 1 .~ _- 

- ~. 
. . 
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SATURN IB/V I N S T R U M E N T  UNIT 



















DESCRIPTION 

ACCELERATION AND ENVIRONMENTAL TEST FACILITY 

THIS FACILITY CONSISTS OF UTILITIES, LABORATORY 

FACILITIES AND TEST EQUIPMENT NECESSARY 

TO SUBJECT OPERATING VEHICLE HARDWARE TO 

INFLUENCE OF ACCELERATION, ZERO GRAVITY, 

HIGH LEVEL SOUND PRESSURE VIBRATION AND 

EXTREMES IN TEMPERATURE CONDITION. 

THE BUILDING, APPROXIMATELY 1400 SQUARE 

FEET, INCLUDES A TOWER 27 FEET SQUARE 

BY 115 FEET HIGH. 

RDO D 8 3 4 0  



ISIRIOIICS LABORRTORY - HIlNlSVILLE 

SATURN V SYSTEMS DEVELOPMENT FACILITY 
MIIQR ARE4S 

1STR1011CS L I B  . HUNTSYILLE 
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MSFC COMPUTATION LABORATORY 
S U P P O R T E D  L A B O R A T O R I E S  A N D  T Y P I C A L  A P P L l G h T l O N  

THE C R E W  50MPIRTMfWT CIRT PROPR(IMMING O 0-EltTIIG 

(I1W molldl 
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QUALITY AND RELIABILITY ASSURANCE LABORATORY HUNTSVILLE 
MSFC QUALITY AND RELIABILITY ASSURANCE PROGRAM 

IMPLEMENTATION 

I N A S A  H E A D Q U A R T E R S  
POLICY GUIDANCE I 

t 
GEORGE C . M A R S H A L L  SPACE FLIGHT CENTER 

I PROGRAM IMPLEMENTATION 

DESIGN 8 DESIGN DOCUMENT REVIEW 
ESTABLISH CONTRACTUAL QUALITY 8 
RELIABILITY P R O V I S I O N S  
SPECIAL SURVEYS O F  CONTRACTOR 
FACILITIES 8 TECHNICAL CAPABILITY 
DETERMINE GOVERNMENT AGENCY USAGE 
& ARRANGE DELEGATION O F  FUNCTIONS 
SUPPLEMENT CONTROLLING DOCUMENTS 
M O N I T O R  O R  PERFORM FME 8 CA 8 
PREDICTIONS 
TECHNICAL QUALITY 8 RELIABILITY 
SUPPORT T O  GOVERNMENT AGENCY 8 

GOVERNMENT AGENCY 8 CONTRACTOR 
QUALITY 8 RELIABILITY SYSTEM 
E V A L U A T I O N  (RESIDENT, AREA, TDY, 
OR AT MSFC) 
INSPECTION TEST 8 CHECKOUT 
VERIFICATION AT CONTRACTOR PLANT! 
PRODUCT INSPECTION, ANALYSIS, TEST 
& CHECKOUT AT MSFC 8 L A U N C H  SITE 
RELIABILITY ASSESSMENT 
QUALIFICATION.  RELIABILITY 8 OTHER 
SPECIAL TESTING 
DEFECT 8 FAILURE REPORTING A N D  

CONTRACTOR (RESIDENT, AREA OR TDY) ANALYSIS 
DEVELOP N E W  Q U A L I T Y  8 RELIABILITY 
METHODS 8 TECHNIQUES 

t t t 
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THEORETICAL RESEARCH IN 
THERMAL PHYSICS 

@THERMAL SIMILITUDE AND DIMENSIONAL ANALYSIS 

THEORETICAL CALCULATION OF SPACECRAFT 
TEMPERATURES 

@THEORETICAL MODEL OF MOON'S ENVIRONMENT 

THEORETICAL MODEL OF MOON'S THERMAL PROPERTIES 

@THEORETICAL MODEL OF EARTH ALBEDO 

@THEORETICAL MODEL OF HEAT TRANSFER IN POWDERS 

ROO D8431 







THEORETICAL RESEARCH I N  NUCLEAR. PLASMA 
A N D  SOLID STATE PHYSICS 

@APPLIED NUCLEAR PHYSICS AND ENGINEERING 

RADIATION PHYSICS 

SUPERCONDUCTIVITY STUDIES 

SURFACE PHYSICS 

MATHEMATICAL AND THEORETICAL PHYSICS 

@PLASMA ANALYSIS 

ATMOSPHERIC REACTION KINETICS 

PARTICLES AND FIELDS ANALYSIS 





S P A C E  S C I E N C E  E X P E R I M E N T S  

AREAS OF WORK 

ASTRONOMY 

RADIO PHYSICS 

GEOLOGY 

MECHANICS OF LUNAR AND PLANETARY MATERIALS 

GEOPHYSICS 

SCIENTIFIC INSTRUMENTS 

SClENTlFlC MISSION ANALYSIS 

RDO 08446  



THEORETICAL RESEARCH IN 
PHYSICS AND ASTROPHYSICS 

@HYPERVELOCITY IMPACT PHYSICS 

@PHYSICS OF SOLIDS AT HIGH PRESSURE 

@METEOROID PHYSICS 

@ADVANCED ACCELERATOR CONCEPTS 

@NON- LINEAR MECHANICS 

@GENERAL RIGID BODY PHYSICS 

@PERTURBATION THEORY FOR ROTATING BODIES 

@ATOMIC ELECTROMAGNETIC INTERACTIONS 

RDO D8444 
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NASA INSTALLATfONS 



SHALL SPACE FLIGHT CENTE 
SITE PLAN 

b R N I D  COWSIR1 
I A t  GROSS i i O  





1 MSFC FACILITIES-MAJOR PROJECTS-HUNTSVILLE 1 

1 1 1 1 1 1 1 1 1  I l l  ! , :  1 I n  
N !  

NOTES: 
I. ITUCTION OF O I l l l l D l  PO1 CXCHANGI CONTINUES TO 011417 IHIIALLLIION 
2 D l l & l l D  BY PROlltMI $N IASII(AT1NC CtNTlllPUOE 

1 I l ~ l l l l l l ~ l ' ' l ~ -  
SCMIDUY o CUllrNr ICHIDULE 

-PIOGIEII a C Y ~ N T  ACCOMILIWEI 







PPER STAGE OOU) 
GENERAL V1I 

UPPER STAGE COLD FLOW TEST FACILITY 
SITE PlAN 



ADAPTATION OF S-1C TEST STAND 

ADAPTATION OF 5-IC T E g  STAND 
FOR NUCLEAR COLD FLOW 
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GlEMtNl 
ON BOARD PROPULSION SVSTLHS 

- /25 a. THRUST CHAMBER 
(TYPICAL 8 PLACES) 

100 LE. THRUST-. $$*% ,. 
CNAMSCR 

85 LB. THRUST CHAMBER 
(TYPICAL 2 PLACES1 

La, TNRUST CHAMBER 
ICAL 4 PLACES) 

EX-D 2300 SYSTEM 

















SPACE PHOTOGRAPHS PROVIDE UERNS OF IMPROVltfG MAPS 
CWIIMRO?E BREI NORSh CCiRST OF F~Ri l  
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ECH 
135 

HIGH ALTITUC 
B 

10.0 

NONRIGID 403 
1,500,000 CU F 

C-- 
MANNED SPACE LABORATORY 150 FT 











MAN - APOL 
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5 APENN 
R F G f O h l  MONTES APENN 

D 
IICAN 

LEGENC 
COPCRNI 

L - ERAlOSi 
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CAN 
H6NlAN 
&RUM 
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N I A N  
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G 4 65 JAN 18,l 
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TWPICAL 70- RR. EARTH-MOON TRAJEGTQRV 
(EN NON-ROTATING XeYe COORDINATES) 

ERRTH 100,000 200.000 300,000 Ye ( k m )  

I 
180 800 820 840 8 6 0  880 

SECOUD STRCE PROPELLRHTS ITHOUSANDS OF POUNDS) 
M5-G 117-5-65 

TMREE-STAGE RBCHET OPTIMIIATIQI PROGRAM 
* T I * ,  

t 

flRST STAGE 
I 

*ISOPVLtINTS Vl l l !aBiS !N 
'&",if L i i i . 3 F i  wriFx, 
I 'XIC 
AirrtME U p  

I 
SECDWB STRGE 

?UOPElLlrNI* UiiTlll*,NtD 
INlEilhliiY 
ASSUME X. Xa 

I 
THIRD STRCE 

o?r,num ~kvioao 
7 0  ESCAPE 

I 
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MSFC TECHNOLOGY UTILIZATION 

TECHNOLOGY UTILIZATION PROGRAM 
@ m N  TO TRANSFER TO THE CIVILIAN ECONOMY, ESPECIALLY NON-AEROSPACE 

INDUSTRY, ALL NEW TECHNOLOGY RESULTING FROM NASA CONTRACTOR AND IN-HOUSE 
RESEARCH AND SPACE PROGRAMS. 

OPERATION 
TWELVE NASA CENTERS AND OFFICES MAINTAIN  TECHNOLOGY UTILIZATION OFFICES, 
COLLECTING AND EVALUATING CONTRACTOR 8 IN-HOUSE NEW TECHNOLOGY. 

SEVEN RESEARCH INSTITUTES ASSIST NASA I N  INDUSTIAL APPLICATIONS, 
TECHNOLOGY EVALUATIONS, TECHNOLOGY DISSEMINATION, AND PREPARATION OF 
TECHNOLOGY REPORTS. 

OFFICE OF TECHNOLOGY UTILIZATION, NASA HQS., EDITS AND PUBLISHES 
EVALUATED INFORMATION. 

EIGHT UNIVERSITIES OR RESEARCH CENTERS ACT AS "APPLICATION AND 
DISSEMINATION CENTERS" TO DELIVER IN fORMATION TO USERS. 

TECHNOLOGY UTIL IZAT ION OFFICE, HEADQUARTERS, INITIATES AND ADMINISTERS 
SPtCIAL APPLICATIONS ANALYSIS TECHNOLOGY SURVEY CONTRACTS. 

MS-T WIGGINS I - D  1 2400 A 

@Sic IlCHNO1OG1 UllliZATlON 

FLOW OF TEEHNOLOGY 

ware T E C ~ Y D L B ~ Y  UIILIIIIIUX 
NIISII/MSFE ORGIINIZATION-TECHNOLOGY UTILIZATION PROCRhM 

-. .. . . -... . . 

smsrt twt ~a tptett r t r m t  n5 acrisuouna mu mnr irrrr rRrcstoN 
Y Z A S U I ~ ~ I I I  I)@ ?HI ROD. YEIIULIAIMTS c ~ n  YAEM mm WHEN rHr R O ~  IS 
t ~ k ~ t t l l i b  JS 10 rs nnn rra wour 

I.D L NIU 



src ~ ~ I N O L O G Y  UI 

BENDING ELEC I< TICHNOIOPY @Il l1 

LDlNG STRAP ( 
)WENT LEADS 

ws TO I R O U ~ E D  01 RIIITB clntun 
1111 tIADS I N I  TO YAICH THt HME 

DS BINDING I N €  ttADS W I N  PLIERS 

BAG1 

. I-"*.,""i., . .r.u, l""" rrl,, rm. ". 
IOGWHlR BY I N  EXPANDIRG SPIDIR ' 
DURlH6 WflDl lG THI IARGI S t l f  0 1  
SUURN fANIS SAD1 USE Of 
1Hf SP101R IIPRACll(A1 AND 

S COMPONtNl l fADS 10 I X I f f L V  MATCH OR( 

tS THf COMPONINT RfSR IN A R I C I S I o  11 

I H I  TOOi SPfiOS UP ASSEMBLY Of ClPCU#S AND 

Wk5 OfV l lW iD  T< 

I FOP WBDING C I M  
R SiD* Of 1HI PkRTS 
t,eu ."* " A S b  ...* 

A ITRAP CtAYP UWll 1 

AllGW MAltHG PAW! IPS 
'OllllOHID ON [ITHE AN0 COH?@ClID 

I Y  A STfl i  PIRIP Ainin snv nutv rnr 
'ARTS f09  WftDlHG RfDUCfS COSPON In1 DAMAGE 

"11' 

FORMING W IT1 MOTIVE HAMME 1 A "MAGNETO 

.MARSHA11 SPAG f l  

6 W h l  UNlfORMll WIIHOUf #&REIN6 THl 

*THIS lr\GWfTOMOTNf HhlMiR WAS USE 

I Y IUIIHMDS PPIVIOUSLI, NO KN 
THIS. US£ Of I l l £  MAGNfl~~OT1Vf I 

MID P t J i C l ~  S€C#lHlS A1 A SAVING Of 130.000 1 

- i n l  ".a. nrntllal runtnamlirvn, r d ( A 6  
IS (ONSIDFIIXG UAGWillC HALRER US1 I 
SHIP BUllDING (0 OTHfRS INDICAIIHG IN 

SURflCi 

D TO PIYOVI 
,RE m m t  ~ 1 7 0  
a w n  #ITHOD mmto 
HAYMIR 

UlATlNG IHI WEIG 

YkBIHkLL USB THE I 

SHrlPlHG OPtPklIONS 

Ul l f  UWR) All1 B11116 
URN COMPO'OIIWB 

Cl lNG H€ART COROITIONI IN STAGES 

EAR\Y FOR OTHER MI lNOD 

)RS AND ROILS ROY( 



IICHHOL06Y U l l l l l i f i O N  

SIGHT SWITCH 

TfCHNICAI UTlLiZATlON 

FIBER GLASS TANK TRAILER 

r MDPIXG 1HI IRIS Dl 1HI t '/l OPtRbllS 
A SIGH1 SWITCH DfYFtOPID SOU MARSHA11 
3PACi i t l C H 1  dNlR. MOUNllD ON rN IYtGtASS FRAei, 
1 H i  OtYlCi H I S  AH IFlfRb-RED SOURCE AND 1 RICIIYII 
7Ht I Y 6  S IRIS bdSORKS lNlllh.Rl0 RkTl: OlHtR 
P I B i S  R f R l ( 1  ?HI PIYS. b & S ~ R l i i l O H  01 1 H I  

RLYS AClIVkTI I  THt SW11CH t Y l  M O V I H I N l  CAR 
/ P$(X AND t0NiRol B I  UIIQ 10 <ON1801 LOUIPMINT. 

r PQS%IQ11 I fXOSPa<l  8511 i R i  10 OPrUbTI SFL:I<Rbfl :OM:IO$I 
UKbtR Wl6W.GRAYlTI 181DllIOXS 

r r u t  s t e r n  s W f r i X  IIIH HIIV OTHIRWISI DBABUII HRSOXS 16 CUMML~~IICLII  
I N 5  TO OQIR&Ii LIO:ORIILD WXkfI CX1l11, NOSVflli BIW. t I C  
i o v r a  porisiitrlti !oa o t n r 8  u ~ o i c a t  v i r n i i r  .: asc t s o u s i r i & t  ilrri 

INFRA- WED SENSOR 

A-ERQSPACE- - Sensor stabilized 
I tMercury spacecraf t  i n  r e l a t i a n  t o  hor izon.  

* INDUSTRIAL - Sensor used as 
measuring gauge for saeel rods. E-B 02412 

AEROSPACE WEIGHT VS StRtNGTH REQUIREMENTS DtVflOPED THE TECHNOIOGY TO 

PRODUCt L lRGt lANKS MADf fROM fllAM€WT-WOUND FIBER GLASS BONDED WITH 

PLASTIC RESINS. 

TANK TRAlliRS I R f  BUNG PRODUCfD FOR BULK HAULING Of tl9UIDS AND O f f fR  SlGNiFlCANT 
WEIGH1 REDUCTIONS. 

e THIS TANK IS 38 FEET LONG, OVER 5 REF IN  DIAMETER, AND HOLDS AROUND 5,650 GALLONS. 

UNLOADED WEIGHT OF THE TANK AND TRhllER IS 5.6 TONS; A COMPARABLE M t T h l  UWli 

WOULO WflGH OYfR 7 TONS. 

I-D 0 1110 

WELDING STRAP CLAMP 

WELDING SIRbP CLAMPS IN WFLDING S i R A P  CLA%P CQMPOYLYTS 
USE ON SATURN V BULKb W:TH TORQUF 

*AEROSPACE leveloped to  align 
nk sections for  w 

*IN Interesting possibilities. 
A beer tank manufacturer i n  Nairobi, 

IEAD 

-Clamp d 
huge t a  

I 

elding. 

Kenya, has requested information. E-o 02413 



METAL FORMING WITH A 'MAGNETOMOTIVE HAMMER" 
AIR BEARINGS 

*AEROSPACE - Hammer developed 

to  remove distortions from launch 

vehicle tank sections. 

INDUSTRIAL - Interested companies 

include U.S. Maritime Administrotion, 

Ford, General Motors and 

Rolls Royce. 

*AEROSPACE Air 

bearings developed to 
support guidance components 

and to simulate weightlessness. 

* MEDICAL - Bearings applied 

to air-supported table 

used for heart examinations. 

AEROSPACE- May be used to operate spoterraft tontrols under high-gravib 
conditions. 

OTHER POSSIBILITIES- Scientific, industrial, medical. Example: enable a disabled 
person to operate a motorized wheelchair. 

E-D 02416 

FIBER GLASS TANKS 
AEROSPACE -Weight vs. strength requirements of launch 

vehicles resulted i n  large tanks made of 
filament-wound f iber glass bonded wi th plastic 
resins. 

INDUSTRIAL- Tank t r a i l e r s  f o r  b u l k  h a u l i n g  o f  l i qu ids .  

E-O 02417 



BONDING OF FABRICS 
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W COMMERCIAL Vl 6HlCLES MEETING I 

CH FOR A TOlAL 

MSFC COST REDUCTION 

'WAGNETIC HAMMER" REWORK OF GORE SEGMENTS 

:7URAL COMPONE 

D CAPACITIES I N  , 
PROBLEM 

WH€N WE 

OF w e m  

PREVIOUSLY REJECTED GORE S6GMENTS HAVE BEEN RESTOR60 F 
IHE HAMMER IS ALSO BEING USED TO REWOPK OiHER COMPON 
CONTRACTORS ARC US NG OR W t L t  RECEIVt LOD'l!ONAL UNIiS 

SAVIYG 
$2 130 000 AT MSFC AS Of DECEMBER 78 1964 SATURN v UFPE 
BUIKHEAD CRP ~III!NG W A S  RE s i t t o  roR t s i i m n r r o  SAVING or31 ,u 
I b J O 0 0 0  WAS SAVED ON SATURN V GORE SGMFNiS WITH 

> ADDAIONAL PIL 

Y A PROCESS CAI 

N i S  
ClPAl ASSEMBLY BUiLDINGS AND 

INCREA 

0 0  0 0 0  AND KEC 

NTRT-ITYt CKANt LAKRltK5 

IIN BUILDING CLEARI\NCES. 

MOVE COMPONENTS BETWEEN 

BUILDINGS BOTH FRAMES HAVE A SAFE LIFT CAPABILITY OF SO TONS 

THfY WfRE BUILT TO BASIC MSFC S 

IN 12 MONTHS 

TWO LOW-BED* $1 

WERE DEVELOPED 

THESE 'A"  AND 

SOLUTION 

0 A MAGNC 

CAPACtIOE 

FtfLD WHlC 

SIC HAMMER' WAS 

I POWER SYSTEM n 
H MOVES MElAt UI 

DEVELOPED ilBIN( 

HIS HAMMER CRE 

NlfORMLI WIfHOU 

i AN EXlSTtNfr COI ILf.PROPELLED, GP 

i TO OPERAIE WlTb 

'C" FRAMES ALSO 

ATE3 AN INTENSE 

i MARRING THE SU 

l A L  SAVINGS OF $6 100 000 PROJECTED ON THIS USE A10NE HIENEIIC 



MSFC COST REDUCTION 

WELDING STRAP CLAMP 

PROBLEM 

PRFVIOUSLY, A N  EXPANDING "SPIDER.. WAS USED I0  HOLO l A N K  PARTS IOGETHER 

BEFORE THEY WERE WELDED 

THE LARGE SIZE OF THE SATURN TANKS MADE USE OiTHE SPIDER INIDEOUATE 

AND TO0 COSILY. 

STRI CLAMP N USE ON VtiOlllt SI'URH V 8U ).HE10 
i n  T RING 

SOLUTION 

A ITRAP CLAMP l i a s  U t v r L o P t o  10 AL~GN MATING PARTS FOR WILDING 

NA5A CONTRACTORS NOW USt !HIS MfTl lOD 

MSFC COST REDUCTION 

COST REDUCTION AND VALUE ENGINEERING PROGRAM 

DECEMBER 1963: LETTERS TO 1100 NASA CONTRACTORS FROM THE PRESIDENT A N 0  
MR. WEBB ENCOURAGING COST REDUCTION EFFORTS. 

MARCH 1964: 3 2  CONTRACTORS SELECTED FOR CONTINUING COST REDUCTION 
PROGRAM WlTH 11 ASSIGNED TO MSFC. 14 ARE N O W  ASSIGNED 
TO MSFC: BOEING, BROWN, CHRYSLER, DOUGLAS, GENERAL ELECTRIC, 
HAYES , IBM, MANAGEMENT SERVICES, MASON-RUST, NORTHROP, 
SPACO, SPERRY-RAND, VITRO, AND UNITED AIRC'RAFT. 

APRIL 1964: MSFC COST REDUCTION AND VALUE ENGINEERING OFFICE ESTABLISHED. 

JULY 1964: FY-64 GOAL OF $4,000,000 SAVINGS EXCEEDED, WITH REPORTED 
SAVINGS OF $8,796,000. MSFC ASSIGNED FY-65 GOAL OF $42,000,000. 

JULY 1964: VALUE ENGINEERING TRAINING COURSE HELD FOR 3 0  MSFC PERSONNEL. 

JUNE 1965: FORMAL EVALUATION OF CONTRACTORS' COST REDUCTION 
PROGRAMS COMPLETED O N  THE 11 CONTRACTORS ORIGINALLY 
ASSIGNED TO MSFC. 

JULY 1965: FISCAL YEAR 1965 SAVINGS REPORTED TO NASA HOS. - $82,453,275. 
$56,576,000 ACCEPTED BY HOS. - 134% OF ASSIGNED GOAL. 
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MSFC COST REDU 

RTABLE CLEA 

CLEANED FUEL TANKS MUST S O ~ I M E S  BE 

O A N E D  A N D  ENTERED FOR MODlFICAT1ONS OR 

TO INSTALL "LATE DELIVERY' MATERIAL THIS 

CREA~ES CON~AMINATION PROBLEMS 

BUILDING ORDINARY 'CLEAN R O W S "  TO CONTAIN 

T A N I S  WOUU) BE EXIREfiELY E X A M I V E  

PORTAILE AIR SUPPORTED WASTIC ROOMS ARE 

CONNSCTED WAH SPECIAlL7 DESIGNED 

ENTRANCE SLEEVES THE ROOMS PROVIDE 'AIR LOCKS" 

ACCESS FfLlERfO CLEAN AIR PREVF 

RY OF AIR-BORNE CONlAMINANlS 
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MSFC COST REDUCTION 

5- IVB CONTRACTOR REPORTS 

PROBLEM 

MANAGING THE I-IVB STAGE PROGRAM REOUIRED COMPREHENSIVE REPORTS 

IIEPOeTS ELIMINATED 
FROM THE CONTRACTOR DOUGLAS AIRCRAF1 COMPANY. BASED ON 

REOUIREMENTS OF PREVIOUS PROGRAMS 

-""mu -,.m 

.**I" ""a". lll" ""." 
TO PROGRAM COSTS 

RESULTS OF DOCUMENTATION ANALYSIS 

SOLUTION 

A DETllLED ANALYSIS OF DOCUMENTATION NESLX ELIMINATED SEVEN MAJOR RECuRRlNG 

REPORTS PREPARED OR TO BE PREPARED. 

S532.OW FOR FY-65 

13.411.000 THROUGH PROGRAM COMPLETION 



MSFC COST REDUCTION 

D U A L  POSITION,  POST-FIRING CHECKOUT FACILITY-SACTO 

r v a o v r n  corriiaucnot4 or FACI~IIY PLAN5 CAtWO FOP BUILDING 
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SOLUTION 
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MSFC COST REDUCTION 

STAFF AND SERVICES COST SAVINGS 
(FIS'CAL YEAR 1966,  AS REPORTED TO NASA H Q ~ . )  
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FINANCIAL MANAGEMENT 

MSFC COST REDUCTION 

MSFC COST SAVINGS SUMMARY 
(THIRD QUARTER TOTAL, FY-66, AS REPORTED TO NASA HQS.) 

TOTAL 

I STAFF 8 SERVICES 1 8 8  1 1312.612 1 $1,100 1 $1,443,663 1 11,757,375 1 
ORGANIZATION 

21 

I INDUSTRIAL OPERATIONS I 5 8  148,876,808 / - 1 68,995 1 48,945,803 1 

NUMBER 
0 

I I I I I 

49 

TOTAL 186 54,734,479 $26,100 ~1,620,424 ~56,381,003 

RESEARCH 8 DEVELOPMENT 
OPERATIONS 

MSFC COST REDUCTION 

RESEARCH & DEVELOPMENT OPERATIONS COST SAVINGS 
(FISCAL YEAR 1966, AS REPORTED TO NASA HQS.) 

SAVINGS BY TYPE OF FUNDING 
.1stARcm a I con~wn~on r m w ~ v  

D I V I L O Q M l l I  0 1  1AC11111IS O P t R A T l O N S  

I I 

$281.244 

NO. OF REPORTS I SAVINGS 
ORGANIZATION 

1 H l P D  oumrw l YIAR 10 DATE I THIRD  QUARTER^ YEAR TO DATE 

TOTAL 

4 0  

$978,237 

I I I I 

ADVANCED SYSTEMS OFFICE 
I 

TECHNICAL SYSTEMS OFFICE 

AERO-ASTRODYNAMICS LABORATORY 

5,545,059 

ASTRIONICS LABORATORY 

COMPUTATION LABORATORY 

LABORATORY 

LABORATORY 

25,000 

RBEARCH PROJECTS LABORATORY 

TEST LABORATORY 

TOTAL 

107,766 5,677,825 



MSFC COST REDUCTION 

INDUSTRIAL OPERATIONS COST SAVINGS 
(FISCAL YEAR 1 9 6 6  AS REPORTED T O  N A S A  HQS.)  

MSFC COST REDUCTION 

MSFC ACCEPTED COST SAVINGS, FY-1965 
( I N  MILLIONS OF DOLLARS) 

I TYPE OF FUNDING SUBMITTED BY ACCEPTED BY I I HQS. MSFC 1 0  HQS. 

I ORGANIZATION 
NO. OF REPORTS I SAVINGS 

THIRD QUARTER 1 YEAR TO DATE I THIRD QUARTER 1 YEAR TO DATE MSFC GOAL* 

I FACILITIES PROJECTS OFFICE I I I I I 

' A ~ ~ ~ ~ ~ L  
I I I I 

I MISSION OPERATIONS OFFICE I I I I I 

$12,316,825 

RESEARCH 8 DEVELOPMENT 

$1,396,530 CONTRACTS OFFICE 

I CONSTRUCTION OF FAClLlllES 

$67.29 

PROJECT LOGISTICS OFFICE 

RESOURCES MANAGEMENT OFFICE 

SATURN l / l B  PROGRAM OFFICE 

I ADMINISTRATIVE OPERATIONS 

6 

I SATURN IBICENTAUR PROGRAM OFFICE I I I I I 

12 

$46.10 

I 

I SATURN V PROGRAM OFFICE I 7 25 1 28,423,000 34,335,280 1 

$32.00 

1 

6 

TOTAL I- 

144% 

ENGINE PROGRAM OFFICE 

MICHOUD ASSEMBLY FACILITY 

MISSISSIPPI TEST FACILITY 

TOTAL 

I I I I I I 
OFFICE OF MANNED SPACE FLIGHT TOTAL GOAL WAS $84 MILLION ACCEPTED SAVINGS WERE $100 MILLION 
OR 119% OF GOAL. 

IS l l l l lSH ID  B Y  l l l O < l A l t  ADMIH111RA10R. MAHNEO SPI(1 IllGHT. NASA NOS. 
( I  E D  B 3511 

253,000 

3,650 

591,580 

c a  r 1 2 o j a a  B 3 5 1 1  D 
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MSFC COST REDUCTION 

PORTABLE R A D I A T I O N  SHIELDING MSFC COST REDUCTION 

MSFC COST SAVINGS CATEGORIES 
(FISCAL YEAR 1 9 6 6 ,  AS REPORTED T O  NASA HQS.) 

I 
PROBLEM 

RADIOGRAPHIC INSPECTION OF WELDS ON THE 

5-11 STIGE. NORTH AMERlCAN AVIATION PLANT. 

SEAL BEACH. CALIFORNIA, IIEOUlilED RADIATION 

PlOlECTlON FOR PERSONNEL. 

PlOPOlFD SOLUTION W A S  TO PiOD A I /B - INCH 

LEAD SHIELD TO THE 5EPAIATION WALLS BETWEEN 

I T A T I O N S  REQUIRING 7,680 SQUARE FEET OF LEAD 

1 0  

4 

58 

HEADQUARTERS - ESTABLISHED 
CATEGORIES 

I I. IMPROVING PROCUREMENT PRACTICES I $774,800 1 $1,260,690 1 
UTILIZATION (L RECLAMATION OF IDLE 

'I. GOVERNMENT INVENTORIES 1 $1,293,317 $14,329,067 

25,025 

$30,097,~55 

THIRD QUARTER 
SAVINGS 

Ill. IMPROVING MANPOWER UTILIZATION 6.0 MANYEARS 74.9 MANYEARS 
- 

$212,997 $800,236 

1,613,443 

85,025 

948,945,803 

SAVINGS, 
YEAR TO DATE 

111 A W  EsTiMAlED COST OF 1290700 

I l&DIAllON SHIELDING IN PLACE 

SOLUTION 

I VI. DESIGN ENGINEERING 8 RESOURCES I 1245,675 I $920.336 1 PORlABLE SEGMENTSO LOCALlZtD SHltlDlNG UNIT5 W i l i  Or5lGNFD &NO BUILT FOR ALL WILD 

STATIONS,  PROVIDING THE KEOUISED R A 0 1 A 1 O N  P R O l l i l O N  AT I COST OF $16 200 

I VII .  TECHNICAL GUIDANCE TO CONTRACTORS 1 $1,383,980 1 $3,983,671 1 
VIII. REASSESSMENT OF REQUIREMENTS $28,985,597 I $34,983,180 

c a  r 1 2 a i a a  r.0 3 r l a  
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TYPICAL RAPT DEVELOPMENT APPROACH 
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