
https://ntrs.nasa.gov/search.jsp?R=19970009949 2019-07-08T04:54:16+00:00Z





STAGES TO SATURN 



NASA SP -4206 

STAGES TO SATURN 
A Technological History 

o/the 
Apollo/Saturn Launch Vehicles 

Roger E. Bilstein 

The NASA History Series 

Scientific and Technical Information Branch 1980 

National Aeronautics and Space Admin is tration 
Washington , DC 



Library of Congress Cataloging in Publication Data 

Bilstein , Roger E. 
Stages to Saturn. 

(The NASA history series) ( A A P ; 4206) 
Bibliograph y: p. 
Includes index . 
Supt. of Docs. no.: AS 1.2 1 :4206 
I. Project Saturn. I. Title. II. eries: nited 

States. National Aeronautics and Space Administration. 
NASA history series. III. Series : United States. 
National Aeronautics and Space Administration. NASA SP ; 
4206. 
TL781.5.S3B54 629.47'522 79-607154 

For Sale by the Superintendent of Documents, U.S. Government Printing Office, 
Washington , D.C. 20402 



To 
Wernher von Braun 

1912-1977 
and the men and women 

who built the Saturn 



Page intentionally left blank 



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

Contents 
Page 

FOREWORD ............. . ...... ... ........................... Xl 

PREFACE .................. . . . .............................. . xv 

ACK OWLEDGME TS ........ ... ......... .................. ... XIX 

I. PROLOGUE ................................................. . 

1. Concepts and Origins ........ . . .. . . .. . ................. 3 

II. THE SATURN BUILDING BLOCKS ............. .... .. .. ..... .... 23 

2. Aerospace Alphabet: ABMA, ARPA, MSFC ... . .......... 25 

3. Missions, Modes, and Manufacturing . ........ . .... . ..... 57 

III. FIRE. SMOKE. AND THU DER: THE ENGI ES .. . ................. 87 

4. Conventional Cryogenics: The H-l and the F-l .. . ...... . . 89 

5. Unconventional Cryogenics: RL-I0 and J-2 .............. 129 

IV. BUILDI G THE SATURN V .............. . ..................... 155 

6. From the S-IV to the S-IVB .. ................. .. . . .. ... 157 

7. The Lower Stages: S-IC and S-JI .... ... ... ... ........... 191 

8. From Checkout to Launch: The Quintessential Computer .. . 235 

V. COORDI ATIO : ME A D MACHI ES .... ................ ... .. 259 

9. Managing Saturn ..................... . ............ . .. . 261 

10. The Logistics Tangle ... . ..................... . ... ... . .. 293 

VI. STEP BY STEP . . .................... .. ....... . ......... ... .. . 32 1 

11. Qualifying the Cluster Concept .. ................ . ..... . 323 

12. The Giant Lea p ............... . . ... .. .... ............. 347 

vn 



STAGES TO SAT RN 

Page 

VII. EPILOGUE .... .. . . .. . . ...... ......... ..... . .. .. · ·· ·· · ········ 379 

13. Legacies ............. .. ... .................. . ..... . ... 381 

ApPENDIX A-SCHEMATIC OF SATUR V ............. . . ..... . . . 405 

ApPE DI X B-SATU RN V PRELAUNCH-LAU CH SEQUENCE ...... 407 

ApPE DIX C-SATUR 1 FLIGHT HISTORy ............. . ......... 4 13 

ApPE DI X D-SATU R R&D F UNDING HISTORY ....... . ....... .. 421 

ApPENDIX E-SA T R V CO TRACTOR .. .. .. .... . .. . .. ....... 423 

ApPE lDIX F-LoCATION OF REMAIN I G SATU RN H ARDWARE .... 439 

ApPENDIX G- ASA ORGANIZATION DRING ApOLLO-SATU R .. . 441 

ApPE DIX H-MSFC PERSO NEL DURI G ApOLLO-SAT RN ...... 449 

OTES .. . . . . . ............. . .. .... .... ....... ... . .... . . . . . . . 457 

SOURCES A D RESEA RCH M ATERIAL . ..... .. .... . . .... .. .. ..... 493 

I NDEX .. . .... ... ... . ..... . . ... ........... .. . .. . . .. . . ... .. . . . 501 

Illustrations 
Pal5.e 

Frontispiece-the Satum V at LC-39 . .. . . . .. .. ...... . . . . .... .. . . . . ... . . .. . . .. 11 

Seven photos of Apollo 11 mission ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Photo of Robert Goddard ... ...... .. . ... . .. .. . ....... . . . . ... . . .. .. . ......... 10 
Photo of German rocket pioneers . . ... . ... . ... .. . .. . .. .. .. . .... . .. . .. . .. .. . .. 10 
Four photos of early rockets in the . . . . ........... . .. . ... .. .. .. . .... 16 
Wernher von Braun with the first seven astronaulS .. . .. .. . ... . .. . .. . ... . ...... 20 
Launch of Alan Shepard on Mercury-Redslone . .. ... . . .... . . .. . . . ............ 20 
Scale comparison of U.S. manned pace night vehicles ......................... 20 
Development of Satum concepts ..... .. .. . .. .. .. ...... . .......... . ...... . .. . . 28 
atum I with Mercury-Redstone and Juno II ....... . ... . .. ... . . ... . .. . ... 30 

President Eisenhower with firs t NASA Administrator T. Keith Glennan and 
Deputy Administrator H ugh Dryden . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32 

Wernher von Braun with his ABMA senior staff .. ... ..... .. .................. 38 
President Eisenhower dedicale the George C. Marshall pace Flight Center .. . 43 
Abe ilverstein tour rocket faci lity . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
Two summary charts from the Si lverstein Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 49 
Early versions of the Satum C- I and C-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 60 
The stable of A A launch vehicle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 61 
John Houbolt and Lunar Orbit Rendezvous . . .. .. ... .. . .. .. ...... . ........... 64 
President Kennedy at M FC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 
Four aerial views of MSFC ......... ... . . .............. . .. .. ..... . . . . . . .. 71 
Photos of Michoud Operations and Mississippi Test Facility .. . . .. . ..... . .. . ... . 75 
Satum I design and manufacture .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 
Satum IB design and manufacture . . .... .. ......... . .. . . . . . . . .. . .. . .. . . ..... 84 

vm 



LIST OF ILLUSTRAT IONS 

Saturn engine applica ti on . . . . . . . . . . . . . . . . . . . ................. . 
T urbopump fo r the H- I engine ...... .. ....... . .... .. . .. . . .. . ..... . ... .. ... . 
Specific and systems of the H-I engine . ...... . ... ........ . . ...... . 
Firing and manufacture of the B-1 engine . . ....... . .. . ......... .. .. . . .... . . . . 
Specifics and schematic o f the F-1 engine .. . ... . ... . .. . ......... .. ...... . . 
Engine start sequence for the S- IC stage .... .. ....... .... ...... . .. .. .... .. .. . . 
F- l engine injecto r plate and tu rbopum p . ....... . ... . ........ . 
F- l th r ust chamber and brazing furnace . . . . . ........ . ..... . .... . ... . 
F - I tes t stand .... . .... . . . . . . . . . .... ..... ... . 
F-1 engine production li ne ... ....... .. ...... .. ......... . .. . ....... . ...... . 
Centaur stage with two RL- JO engine .... . .. . ....... .. . . ...... . . 
RL- IO engine specifics and sy terns; engine cluste r mounted in the S- IV 

stage of Saturn I .... . .. .. .... . ... . ....... . ...... . ......... . ..... .. . 
J -2 engine specifics, systems, asse mbly, and testing .. .. . . ...... . ... .. ...... . . 
Saturn S- IV stages . ........ .. ........ . .......... . ... . ....... . . .. . . . 
Seven photos of manufacturing the S- IVB stage ... . .. . ....... . .. . . ... . . ... . 
Comparison of S-IVB stages of Sa turn IB and V .. . .. . ................. . .. . . 
S-IVB stage rollout and testing . .. .. ............... .. .... .. ......... .. ...... . 
S- IC (age Saturn V la unch ve hicle .. .... . ... . ...... . .. . . ..... ..... . ... . .. . 
Fi ve photos of skin fa brica tion for the S- IC tage .. .. .... ... .. . . ... . . . 
Six photos of assembly and te ting of the S- IC stage ... . .. . ...... . .... . .... .. . . 
Seven photos of fa brication and a embly of the S- II stage ... . .. . ... . 
T he mission control center at K C .. . .......... . ....... .. ........ .. .. . ... .. . . 
ST- 124 inertial guida nce platfo rm .. ....... . ....... . ............. . . . .... . ... . 
Instru me nt un it pecific , systems, and a embly ... . . .. . ....... . . .. ....... . .. . 
Wernher von Braun is briefed by Mathia Siebel ......... . . . . . . .. .. . . ........ . 
Satu rn program majo r sites ......... . .... . .... .. ..... .. . . .. . .. . 
Saturn contracto rs ....... . ...... . .. . ....... . ....... . . . .. . .. . .. . ... .. . 
T wo o rga ni zation cha rts o f atu rn V progra m ..... ... ........ . ....... . .. . ... . 
Photo of Arthur Rudolph ......... . .. .. . . ....... . ......... .. .. . 

ASA Offi ce of Manned Space Fligh t Management Council . ..... . ... . ...... . . 
Manned Space Flight Awal-enes Program .... . ......... .. ...... . 
Photo of MSFC' aturn V program control center .. . ......... .. .. . 
S-I C fli ght stage at M FC on its tran porter . . ... . .. .. ....... .... .. . . . . . ..... . 

-II tage on it transporter . .. ........ .. ..... . .. ........ .. ..... .. ...... . . . . 
Five photo of the A A ba rge fleet .......... .. .......... . ... . .. .... . .. .. . . . 
Four photos of Satu rn air transport ............... . .. . ..... . .. ......... . .. . 
US Point Ba1Tow .. .. ........ .. ..... . ............ .. .. . ..... .. ...... . ..... . 

Page 

90 
94 

100 
105 
11 0 
1 [ 1 
1 [ 7 
122 
125 
126 
136 

139 
15 1 
16 1 
169 
179 
187 
197 
204 
208 
220 
236 
244 
246 
262 
268 
268 
272 
273 
277 
279 
286 
300 
303 
306 
3 [6 
3 [9 

Sa turn transportation equipment . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 [9 
T hree views of Saturn I test fl ight . .. ....... . .......... . .. . ............. . ... 326 
Two view of Pegasus payload for Saturn I . . ....... . . . . . . . . . . . . . . . . . . . .. 333 
Cutaway drawing and two views of the aturn IB lau nch ve hicle 342 
AS-50 1, first fli gh t-ready atu rn V ... . ... . .. . ...... . ....... .. . 343 
Lau nch omplex 39 ...... . .... .. ... ... . . ..... ..... ... . . .... .. ... . .. . .. .. ... 356 
Mobile ervice Structure at LC 39 ...... . ...... . ...... . ................. . ... 365 
Apollo 8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367 
Apollo 11 in fl ight; control room afte r launch ; A tronaut Edwin Aldrin 

prepa res to step onto lunar surface; lunar sample chest .... .. ... . ........ 373 
Apollo 17 lunar roving ve hicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 377 
Commonality of Saturn hardware .. . ..... . .... . ...... . ............ . .......... 380 
Two photos of Satu rn and Skylab ..... . .... . ..... . . ..... . .............. 3 5 
Two views of Saturn and the Apo llo- oyuz Test Mission .... . ...... . ........... 389 
Four photos of Huntsville, Alaba ma .... . . . . . .. . ...... . ... . . ... . .. ..... .. ..... 395 

lX 



Page intentionally left blank 



Foreword 

Few of man's technological endeavors compare in scope of signifi­
cance to the development of the Saturn family of launch vehicles. 

At the time of this writing in 1979, we may still be too close to the 
project to see it objectively from the perspective of history, but I expect 
that future historians will compare the development of Saturn to such 
great and imaginative projects as the building of the Panama Canal and 
to such latter day technological achievements as the Manhattan Project. 
In terms of both vision and achievement, Saturn may surpass them all. 

It was as if the Wright Brothers had gone from building their 
original Wright Flyer in 1903 to developing a supersonic Concorde in 
1913. Unimaginable; yet in 10 short years the builders of Saturn 
progressed from the small, single-engine rockets like Redstone to the 
giant vehicle with clustered engines that put man on the moon. Our 
Earth-to-orbit weight-lifting capability grew in that decade by 10 thou­
sand times. 

Saturn was an engineering masterpiece. The ultimate Saturn, taller 
than the Statue of Liberty, had a takeoff weight that exceeded that of 25 
fully loaded jet airliners, and produced as much power as 85 Hoover 
Dams. 

The Saturn program was also a masterpiece of management. There 
are those who hold that one of the principal benefits this country derived 
from the Apollo-Saturn lunar landing program was the development of a 
new and extraordinary management approach through which the National 
Aeronautics and Space Administration directed vast human and material 
resources toward a common purpose. The system that was developed to 
meet the incredible complexities of the program, taking account of its 
pioneering nature and the time constraint imposed, provides a pattern 
for managing a broad spectrum of future technological, scientific, and 
social endeavors. 

One of the most remarkable things about the Saturn program was its 
success rate. An early press release openly stated that because of the 
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complexity of the system and the tremendous advancement in technol­
ogy required, program officials fully expected half of the 10 Saturn 1's 
launched to fail. None did. Neither did any Saturn IB , nor did any 
Saturn V, either te t vehicle or operational rocket-and there were 32 
Saturn launches in all. 

The reliability assessment of the system was such that only two 
Saturn Vs were launched before the third sent Frank Borman's crew 
around the moon during Christmas of 1968. In all, 27 men went around 
the moon aboard Saturn-launched space vehicles, 12 actually walked on 
its surface. 

Close on the heels of the lunar landing series, NASA developed 
Skylab, the world's first major laboratory in which we could operate 
experiments in the new environment of space. The Saturn again played a 
pivotal role in this enterprise-the core component of the Skylab itself 
being a modified Saturn stage. Only a Saturn V could lift the huge 
laboratory into orbit, which, when an Apollo spacecraft was annexed, 
weighed 100 metric tons and was 36 meters long. The three crews, which 
inhabited the space station for a total time of nearly six months, were 
launched on the smaller Saturn IBs . The Saturn family made Skylab 
possible, so Saturn deserves a large share of the credit for the mission's 
success in establishing a broad foundation of scientific and technological 
knowledge. 

Furthermore, we should not overlook the role Saturn played in the 
Apollo-Soyuz Test Project of 1975. It was another Saturn IB that carried 
an American crew to its historic rendezvous with two Soviet cosmonauts 
in orbit. The reliable Saturn gave NASA every confidence that its crew 
could ascend on schedule following the Soviet launch half a world away 
and make the time-critical union of those two small objects in space. We 
had a high level of confidence that this, the la t Saturn, would perform 
with the same excellence as its 31 predecessors. It did not disappoint us. 

It should be pointed out that the Apollo-Saturn program was a 
national achievement. It has been estimated that 20 000 private firms and 
300 000 people participated in the development of this system. The 
challenge taxed American ingenuity to the extreme. The result, of 
course, was that American technology made the "giant leap" referred to 
by Neil Armstrong. Whole new industries were born, offering products 
that touch our everday lives in way we could not have dreamed of just a 
decade before. 

We may not soon again face a challenge to match the lunar landing, 
and it may be some time before we mount the kind of scientific and 
engineering effort that gave us Saturn. Whenever that next challenge 
comes, we have in the Apollo-Saturn program the basic blueprint for 
achieving success. It not only will point the way but will also give the 
confidence needed to undertake new and dramatic challenges . 

.. 
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FOREWORD 

Among the other lesson learned from the development of Saturn is 
the evidence of how much a free society can do and how far a dedicated 
people can go when they are properly challenged, led , motivated, and 
supported. 

This is our legacy from Saturn. 

June 1979 William R. Lucas 
Director, George C. M ars/wLL 

SPace Flight Center 
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the program still relied so much on existing hardware? Part of the an wer 
involves the uniqueness of dimensions. Even a proven component, to be 
used in the huge Saturn, had to be scaled up in size. The larger 
component had to withstand a similar increase in the amount of 
punishment inflicted on it, and this fact opened up a whole new regime 
of operational headaches. The scaling up of components and systems for 
lunar missions seemed to involve geometrical progre ions rather than 
simple arithmetic progressions. The F-l engines for the S-IC first stage 
graphically illustrate this difficulty. The size of the Saturn stages and 
engines also called for enlargement of te t stands and other facilities, with 
attendant increases in time and costs. The logistical challenge a umed 
gargantuan proportions. The managers of the Apollo-Saturn programs 
also discovered unanticipated expenses in storing and maintaining exotic 
hardware that wa ubject to degradation unless constantly monitored , 
refurbished, and attended by additional cadres of technicians. 

This book is a technological history. To many contemporaries the 
narrative may read too much like a technical manual, but the author's 
concern is for posterity, when the technical manuals may be lost or 
dispersed (as many are already) and knowledgeable participant have 
long since died. The narrative approach wa largely predicated on 
questions that might well be asked by future generations: How were the 
Saturns made? How did they work? Two other histories, already published, 
deal with subjects keyed to the Apollo-Saturn program: (1) the develop­
ment of the Apollo command and service modules along with the lunar 
module, and (2) the construction and operation of launch facilities at 
Cape Kennedy. These books contain much of the political and adminis­
trative struggles surrounding the origin and development of the Apollo 
program, and it would be redundant to retell the whole story for the 
Saturn history. I have therefore included only the background that 
seemed necessary to put the Saturn in proper perspective, and Part Two 
recapitulates the programmatic and administrative origins of Saturn. 
The bulk of the text i devoted to the theme of technological develop­
ment. Even chapter 9, on management, is geared to the pecifics of the 
technological management of Saturn vehicles. 

The decision to treat the history of the Saturn program as a 
technological narrative shaped the nature of all sections of the book. So 
that some of the innovations and advances might be appreciated, it 
seemed advisable to include a brief historical overview of rocket technol­
ogy. Against this background , I hope the Saturn story will stand out with 
greater clarity. 

The narrative itself is organized into even parts. The question was 
how to deal with the complexity of many simultaneous programs during 
the Saturn development that involved the various engines, tages, and 
associated equipment for three eparate launch vehicles. A strict chrono­
logical organization seemed unnecessarily confusing. The topical approach, 
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although constructed in a loose chronological sequence, provided the 
opportunity to deal with the early technology involved in Saturn I and 
Saturn IB launch vehicles primarily in terms of the concept of clustering 
tanks and engines. T he engines themselves, although they possessed 
inherent differences, evolved out of common principles of engine design 
and cryogenic technology. Dealing with these propulsion systems as a 
separate unit made the ignificance of their development stand out more 
clearly. Similar ly, I analyzed the evolu tion of rocket tages as a unit and 
emphasized propellant tankage for the Saturn V vehicle. Although man y 
early Saturn flights were concurrent with the research and development 
phases, a ll the launches are summarized in two chapters toward the end 
of the book. Just as the flights were the culmination of Apollo-Saturn , 
discussion of them all at the end of the narrative eemed logical. 

T he manned operations involving the spacecraft-the activities of 
the launch crew at liftoff-the role of the astronauts-these event 
involved discrete number of human actors. The inherent drama in 
launches and mi ions tended to spotlight the people involved. On the 
other hand, development of the Saturn launch vehicle re ted on millions 
of hours of prior re earch and development and on thousands of 
designers , engineer , technician , and specialists who worked behind the 
scene . I t was often impossible to single out a specific individual respon-
ible for a specifi achievement because most of the major decisions and 

breakthroughs resu lted from elaborate team efforts . In fact, one veteran 
of the Marshall Space Flight Center told me that he preferred that the 
Saturn history not mention people at a ll. It was too hard, he explained , to 
i o late significant ach ievements without mentioning dozen of people 
who made successfu l contributions. 

The launch vehicle, a dramatic a it was during liftoff, played a 
minor role in the total duration of a mi sion. It wa visible to observers 
for on ly eight minutes or 0 a it blazed into orbit. The personnel of 
Hou ton ' Mis ion Control and the astronaut crew occupied center tage 
for the lion 's share of the lunar mission. For all the spectacu lar effects of 
the Saturn vehicle's awe orne launch , most of the Saturn tory deals with 
many year of unglamorous research, development, and test. I t is a story 
of prior work: of nuts, bolts, and pyrotechnics-and that is the sto ry I 
have tried to te ll in these pages. 

June 1979 R.E.B. 
Houston 

.. 
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provided shelf space for the e documents but also provided office 
facilities, acces to the coffee pot, encouragement, and advice. My debt to 
him is considerable. I wish to thank Sally Gates and my other colleagues, 
also of jSC, at work on NASA histories: Edward and Linda Ezell and 
David Compton, whose interest and sugge tions were unfailingly helpful. 
At UH/CLC, Dr. Calvin Cannon, Dean of Human Sciences and Humani­
ties, and Dr. Peter Fischer, Director of Programs in Humanities, generously 
cooperated in arranging teaching dutie to benefit research and writing. 
Special thanks go to jean Sherwood and Myra Hewitt Young who worked 
so cheerfully and conscientiously in typing the manuscript. 

Dr. Eugene M. Emme, of the History Office at NASA Headquarters 
in Washington , D.C. , organized and guided the NASA historical pro­
gram and monitored the Apollo-Saturn history effort. Lee Saegesser, 
archivist in the History Office, invariably turned up needed illustrations 
and documents. lowe a special debt, however, to Dr. Monte D. Wright, 
Director of the History Office, and Dr. Frank W. Anderson, j r., 
Publications Manager, for their painstaking and thorough editing of 
early drafts of the manuscript. I learned much from their critici ms, and 
the man uscri pt, I trust, is much the better for their clo e atten tion to it. I 
would like to emphasize here that I have had complete freedom in 
interpreting the Saturn program in my own way. I was only cautioned at 
one point not to write in such a way to open my elf to the charge of 
delivering a "company history." 

Personnel from ASA and contractors' offices all over the United 
States diligently and graciou ly responded to reque ts for additional 
illustrations and documentation. Dozens of ASA and contractor per­
sonnel (the majority of whom still remain unknown to me) read various 
drafts of the manuscript and returned copies with suggestion and 
corrections. Since I cannot possibly identify and list all of them, I can only 
acknowledge my great obligation to their interest in this history of 
Saturn. Likewise, I want to acknowledge the cooperation extended by the 
dozens of NASA and contractor personnel who consented to interviews. 
As for any remaining error of fact or interpretation, they are mine. 

Portions of this text have appeared elsewhere, and I wish to ac­
knowledge the following publications and editors for cooperation in 
incorporating revised versions in the present text: "Aircraft for the Space 
Age: The Guppy Series of Transports," Aerospace Historian (Summer 
1974); "From the S-IV to the S-IVB: The Evolution of Rocket Stage for 
Space Exploration," Journal of the British Interplanetary Society (December 
1979); "To Make a Giant Leap: Rocket Engines for Manned Lunar 
Missions," in Kent Newmyer, ed., Historical Essays in Honor of Kenneth R. 
Rossman (Doane College, Crete, Neb., 1980). 

I could never have fini hed the history of Saturn without the 
affection and encouragement of my wife Linda and without the heart­
warming interest of Paula and Alex in "the rocket book." 
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Prologue 

T he passage of time blurs many details. Part One is intended to 
bring back into focus some of the facts, circumstances, and back­

ground of space exploration. The opening section of chapter 1 briefly 
recapitulates the flight of Apollo II-the first lunar landing mission-and 
provides the opportunity to introduce some of the hardware and 
nomenclature of the Apollo-Saturn program. A historical overview of 
rocketry, including the main threads of Saturn 's origins, provides a 
background for the scope and boldness of Apollo 11 and the Saturn 
adventure in the chapters that follow. 
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Concepts and Origins 

M ovement of the rocket from the assembly site to the launch pad 
was scheduled for 20 May 1969. In slow sequence, the 142-meter­

high doors ponderously opened, retracting upward like a vertical accor­
dion, revealing the launch vehicle inside the huge gray structure known 
as the Vehicle Assembly Building. As the folding doors moved higher, 
the bright morning sun highlighted the whiteness of the three-stage 
launch vehicle with its scarlet lettering and black markings. Most of the 
American public, and the world , knew the towering Ill-meter rocket as 
the Saturn V or the Apollo 11. To the men and women who built it, it was 
known better by its official designation: AS-506. Whatever its name, 
everyone knew its destiny. This rocket was going to be the first to land 
men on the moon. 

Other Saturn rockets had preceded it. From Kennedy Space Center 
(KSC), the National Aeronautics and Space Administration's facility on 
Florida's Atlantic coast, 10 Saturn I vehicles were launched from 1961 to 
1965, and five Saturn IB vehicles were launched between 1966 and 
1968.1 Prior to the launch of Apollo 11 , between 1967 and 1969 NASA 
launched two unmanned Saturn V rockets and three manned vehicles in 
qualifying flights. The manned lunar landing was the payoff. This 
mission, with astronauts Neil Armstrong, Edwin Aldrin , and Michael 
Collins as the crew, commanded attention as none before had done. 

THE FLIGHT OF AS-506 

T he launch of AS-506 took place on schedule. Ignition occurred at 
31 minutes and 50 seconds past 9:00 a.m., and seconds later, the rocket 
left Earth , bound for the moon, at 9:32 a.m. EDT, 16 July 1969. 

3 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































