
NASA 
George C. Marshall Space Flight Center 

RECORD OF ENVIRONMENTAL CONSIDERATION 

Project: Modifications and Operations at Building 4572 in SUppOlt of Ares Project 

Description and Location of Proposed Action: The MSFC-Aft Dome! Thrust Cone Structural 
Test Facility Modifications Project consists of constructing a cast-in-place concrete foundation 
(reaction block) to accommodate testing of the ARES I Aft Skirt Tank concept. The concrete pad 
would be poured over existing concrete and anchored with bolts in the new concrete. The pad 
would be 30' x 50' and 9 ft deep. The project is located at TS 4572 in the existing flame 
deflector trench on the east side of the test stand. TS 4572 located at Marshall Space Flight Center 
in Huntsville, AL is a 60-year old hot tire test stand that was originally utilized for Saturn testing. 

A. Anticipated Date andlor Duration of the Proposed Action: 2010 - 2012 

B. It has been determined that the ahove action: 

a. Is adequately covered in and existing __ EA, __ EIS, entitled 
________________ and dated ___ _ 

b. _~X~ Qualifies for Categorical Exclusion as described by NPG 8580.1, 
page 45, Section 4.2.1 (d) and NASA NEPA rcgulations 14 CFR 1216.305, 
and has no special circumstances which would suggest a nced for an 
Environmental Assessment. 

e. Is cxcmpt from NEPA requirements under the provisions of (cite 
superseding law): _______________ _ 

d. Has no environmental impact as indicated by the results of an 
Environmental Analysis Check Sheet and/or a detailed Environmental 
Analysis (attach check sheet and/or Environmental Analysis as applicable). 

e. Will require an Environmental Assessment or Environmental Impact 
Statement. 

f. __ Will include mitigation as described below: 

Other Environmental Considerations (i.e., permits, hazardous material handling): 
A section 106 package was submitted to AL SI-IPO. Concurrence of no adverse effects was 
received. 
All cleaning materials would be disposed of in accordance with Hazardous Waste Management 
MWI 8500.1 and Hazardous Materials Management MWI 8500.5 
No work would be performed on the exterior of the test stand other than the flame trench. 
A CERCLA Site Access form must be obtained before implementing any action that would 
impact soils at the site. 

;; /""'" ; 

Signed: CC!(:kt -/! cj'!{//(j='fi( Date: ::-:~:-_~ __ 
Manager, Environmental Engineering and Occupational Health (EEOH) Office 



NEPA Preliminary Evaluation 

Project Name: Modifications and Operations at Building 4572 

New Construction Modification -!! 

Project Contact(s): Jeff Bland/Jimmy Gu!'rin 

Originator Signature: 

~\~~ dZc.\w 
Project Description, The MSFC-Aft Dome! Thrusl\Cone Structural Test Facility Modifications Project consists 

of constructing a cast-in-place concrete foundation (reaction block) to accommodate 
testing of the ARES I Aft Skirt Tank concept The project is located at TS 4572 in the 
existing flame deflector trench on the east side of the test stand. TS 4572 located at 
Marshall Space Flight Center in Huntsville. AL is a 50-year old hot fire test stand that was 
originally utilized for Saturn testing. testing. Modifications would include adding a 
Nrtrogen tank. pumps, piping, and electrical equipment No work would be performed on 
the test stand. 

Operational Phase: No Yes Maybe Comments 
a) Potential to disproportionately impact low income or X 
minority populations, 

b) Affects wetlands~ floodplains, protected species or X 
critical habitat 

c) Have impacts to cutturat or historical resources. X 
"~-~~"~ 

d) Impacts a CERCLA restricted site. X 
e) Potential 10 cause soli contaminatiOn. X 
f) Requires use or storage of toxic or hazardous materials X 
(including propellants and explosives), 

g) Wiil generate hazardous, toxic or radiological wastes. X All cleaning matenals would be disposed of In 
accordance with Hazardous Waste 
Management MWI 8500.1 and Hazardous 
Materials Management MWI 8500.5. 

h) Causes air poHution Or have discharges to air. X 
i) Requires new air permit Or Title V modlficalj(ln, X 
') Causes water potlution Or have water discharges. X 
k) Requires new Clean Air J\cl permit Or modification, X 
j) Significant increases jn use of potable watec X 
m) Polentlal to impact quality of groundwater. X 
n) Requires use of groundwater X 
0) Potential to violate safety, health or noise standards. X 

p) Requires use of radialion (ionizing or non··ionizing). X 

~) Requires use of pesticides, herbicides, fungicides. etc. X 

r) Uses Class I ol.one~depleting substances X 
$) Potential exposure to asbestos or lead containing X 
rtlBierials 

t) Significant increases in energy consumption. X 
u) Have transporta!lon impacts (new roads, traffic, X 
pari(lng) 

v) Significant Increases in labor force X 
w) Impacts community socio..economics X 

MSFC Checklis!.xls 
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Reply- to /Vtn of-

Nationa! Aeronautics and 
Space Administration 

George C. Marshall Space Flight Center 
Marshall Space Flight Center. AL 35812 

AS21 

Ms Elizabeth Ann Brown 

July 29. 2008 

Deputy Stale Historic Preservation Officer 
Alabama Historical Commission 
468 South Perry St 
Montgomery, AL 36130-0090 

Elizabeth: 

NASA has undeliaken the development of two new rocket systems to take man back 
to the Moon and on to Mars as directed by the President. Marshall Space Flight 
Center will playa major role in the development and testing of these new rocket 
systems Several of our test stands that have played a significant part in the testing of 
the Saturn and Space Shuttle programs will again be called upon to test these new 
rockets. These tests will require modifications to the stands to accommodate the new 
rocket configurations and will allow us to also do much needed repairs and 
maintenance. 

The testing is a tremendous step in improving the condition of the stands and can only 
be seen as having a positive effect by adding to the already historic significance of the 
stands. 

The attached Section 106 submittal describes the proposed changes to the Static Test 
Stand (Propulsion and Structural Test Facility), building 4572, one of Marshall Space 
Flight Center's four National Historic Landmarks. 

Please review the attached package. Contact me if you need additional information. 

Respectfully, 

~ 
Ralph H. Allen 
Marshall Space Flight Center 
Historic Preservation Officer 
256-544-4959 

Mission Success Starts with Safety 



STATE OF ALABAMA 
"LABAMA HISTORICAL COMMISSION 

FR,\NK V'll. V<lHn E 

EXECUT!VE D1RFCTOR 

Ralph H. Allen 
Historic Preservation Officer 

468 Sovnl PU~HY STHFCT 

MONTGOMEffY. ALAbAMA 36130-0900 

August 20, 2008 

Marshall Space Flight Center, Alabama 35812 

Re: AHC 08-1040 
Modify Static Test Stand, Building 4572 
Marshall Space Flight Center 
Madison County, Alabama 

1)/1 /. 1;/ t<---J­Dear ~11 . Allen: ~ 

TEL< 334-242-3184 

rAX: 334·240.3477 

Upon review of the information forwarded by your office. we have determined that the 
proposed action will have no adverse effect on the National Historic Landmark and mitigation 
recording is complete. We would like to remind you that the Secretary of the Interior should 
be contacted regarding this project. 

We appreciate your efforts on this project. Should you have any questions. please contact 
Greg Rhinehart at (334) 230-2662. Please have the AHC tracking number referenced above 
available and include it with any correspondence. 

Truly yours, 

Elizabeth Ann Brown 
Deputy State Historic Preservation Officer 

EAB/gcr 

Tf-W S fA no: 1-1i!;;TC)!-iIC FiXC:-;LHVAT!()N Or-TICl': 

\\ \\ \\,P1TSLTl-caia.,'l'g 



National Aeronautics and 
Space Administration 

George C. Marshall Space Flight Center 
Marshall Space Flight Center, AL 35812 

July 29, 2008 

AS21 

Torn McCulloch 
Advisory Council on Historic Preservation 
Federal Property Management Section 
Office of Federal Agency Programs 
1100 Pennsylvania Ave NW, Suite 803 
Washington, DC 20004 

Torn: 

NASA has undel1aken the development of two new rocket systems to take man back to 
the Moon and on to Mars as directed by the President. Marshall Space Flight Center will 
playa major role in the development and testing of these new rocket systems. Several of 
our test stands that have played a significant pan in the testing of the Saturn and Space 
Shuttle programs will again be called upon to test these new rockets. These tests will 
require modifications to the stands to accommodate the new rocket configurations and 
will allow us to also do much needed repairs and maintenance 

The testing is a tremendous step in improving the condition of the stands and can only be 
seen as having a positive effect by adding to the already historic significance of the 
stands. 

The attached submittal per the PA between NASA, NCSHPO and the Advisory Council 
describes the proposed changes to the Static Test Stand (Propulsion and Structural Test 
Facility), building 4572, one of Marshall Space Flight Center's four National Historic 
Landmarks. 

Please review the attached package and me if you need additional information. 

Respectfully, 

Ralph H. Allen 
Marshall Space Flight Center 
Histone Preservation Officer 
256-544-4959 

Mission ;::'UCCI:'SS Starts with Safety 



National Aeronautics and 
Space Administration 

George C. Marshall Space Flight Center 
Marshall Space Flight Center. AL 35812 

PBP~ to Ann of AS21 

Ms JodyCook 
National Historic Landmark Program 
Cultural Resources Division 
Southeast Region 
100 Alabama St. S W - 1924 Building 
Atlanta, GA 30303 

Jody: 

July 28, 2008 

NASA has undertaken the development of two new rocket systems to take man back to 
the Moon and on to Mars as directed by the President. Marshall Space Flight Center will 
playa major role in the development and testing of these new rocket systems. Several of 
our test stands that have played a significant part in the testing of the Saturn and Space 
Shuttle programs will again be called upon to test these new rockets. These tests will 
require modifications to the stands to accommodate the new rocket configurations and 
will allow us to also do much needed repairs and maintenance. 

The testing is a tremendous step in improving the condition of the stands and can only be 
seen as having a positive effect by adding to the already historic significance of the 
stands. 

The attached submittal per the PA between NASA, NCSHPO and the Advisory Council 
describes the proposed changes to the Static Test Stand (Propulsion and Structural Test 
Facility), building 4572, one of Marshall Space Flight Center's four National Historic 
Landmarks. 

Please review the attached package and me if you need additional information. 

Respectfully, 

~ 
Ralph H. Allen 
Marshall Space Flight Center 
Historic Preservation Officer 
256-544-4959 

Mission Success Starts with Safety 



Modifications To Building 4572 East Flame Trench at Marshall 
Space Flight Center, Huntsville, AL 

For Structural Testing of Ares LOX Components 

(4572 is Listed on the National Register as a National Landmark Structure) 

NASA's Marshall Space Flight Center (MSFC) proposes to modify the east flame trench of building 
4572 to test the new Ares rocket Liquid Oxygen (LOX) components. 

8/25/2008 1 



Index l 
• General Description of Planned Work and Perspective In Context of 

Previous Testing 
• Summary 
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• Site Aerial 
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General Descrption of Flanned Work And 
F erspective In Context of F revious T estin 

The Static Test Stand (4572) was built in 1953 as a static testing complex. Over the 
years the test stand and complex has been modified many times to accommodate 
new testing requirements for a variety of rocket engines. 

NASA is now developing the next generation of manned (and unmanned) space 
vehicles, Ares I and Ares V, and plans to again use the 4572 testing complex for liquid 
oxygen (LOX) component structural tests. 

The stand was listed as a National Historic Landmark as a part of the "Man in Space" 
theme study for the part it played in the testing of the many of NASA's rockets. The 
planned testing of the Ares vehicles will continue that history of testing and can only 
be seen as having a positive effect on the significance of this facility. 

8/25/2008 3 



General Description ot Flanned 
Work And F erspective In Context 
ot F revious Testing - Continued 

This project will modify the east flame 
trench of the stand support NASA's new 
Project Constellation with the 
construction of a test structure which will 
be used for structural component testing 
of the Ares lox tank. 

A concrete reaction block 50' x the depth 
of the trench will be poured in the trench 
and the test structure will be anchored to 
the reaction block. The only demolition 
will be the removal of the railing at this 
section and the removal of the top +/- l' 
of the trench wall. 

The existing test stand and gantry crane 
will not be modified for this work. 

8/25/2008 
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[5ummar~: I 

Adjacent to Test Stand 4572, a National Landmark Structure, Marshall Space 
Flight Center (MSFC) proposes adding a 42' vertical test structure in the east 
flame trench for structural testing. Test Stand 4572 is inactive and this testing will 
be conducted in a new structure in the east flame trench. This testing is 
important to NASA's new Ares program and it is significant that this testing will be 
done at Marshall Space Flight Center. 

The only way a test structure of this type can remain viable is for it to be used, 
and in order to be used, it must be modified to accommodate testing 
requirements. The proposed testing at this location is a positive development and 
could lead to additional testing at the stand. 

Although the proposed modifications do make minor alterations to the east 
flame trench, our assessment is that the new test structure and activities 
will not have an adverse effect on Test Stand 4572. 

8/25/2008 5 
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Site Plan of 4572 Vicinity 

EAST TEST AREA 
tNORTH 

Site Map of Marshall Space Flight Center 
Huntsville, Alabama 
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Fhoto of +5 72 (Looking NNE) ·l 
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Test Stand 

Location of New 
Test Structure 
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Trench) 
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[5t-;:cture Description --~- l 
(From MSFC's 2003 Historical Assessment of Marshall Space Flight Center) 

Buildings 4572 and 4573 (The Gantry Crane) are functionally a single static test 
complex comprised of a test stand and its gantry crane. Building 4572 stands 175' 
high, with an irregular footprint. The test stand incorporates a terminal room, shop 
and equipment rooms, offices, and storage in an L-shaped structure extending 
from the rear. The attached multi-purpose structure includes a small basement 
(connected via an underground cable tunnel to Building 4570), a full first floor, 
and a stepped configuration of second and third floors. The overall footprint of the 
tower base and its attached structure is 65'7" by 67'6". Building 4572 is a 'T' 
shaped stand, allowing two test positions (east and west) with an upper steel 
truss structure that extends approximately 460' east-west. 

Building 4573 is a 45-ton revolving gantry crane originally built in 1942, adapted 
for inclusion at the test stand in 1953. Moving on tracks from east to west 431' 4" 
along the north face of the test stand. 

8/25/2008 9 
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+572 General5uilding Data 
NAME OF STRUCTURE: 
Static Test Stand 
Static Test Tower (STT) 

LOCATION: Marshall Space Flight Center 
Huntsville, Alabama 

DATE(S) OF DESIGN: 1953 
Modified in 1958-59 and 1962 

ARCHITECT/ENGINEER: 
Parsons-Aerojet Company - Los Angeles 
Maurice H. Connell & Associates - Miami 
(enhancement and additions) 

USE (ORIGINAUPAST MODIVICATIONS/FUTURE): 
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Originally designated as building 271 prior to 1957. A major enhancement was made to the east 
side of the tower in 1958-1959. Transferred from the Army to NASA in 1960. West side modified 
in 1962 to accommodate testing of two Saturn C-1 boosters simultaneously. Flame defector and 
water cooling system added in 1962. 2010 - Ares Lox Tank Structural Testing 

NRHP ASSESSMENT: National Landmark Listing 
2003 MSFC Historical Assessment - Eligible under Criteria A, B, and C. 

INTEGRITY: Good 

8/25/2008 10 



Historical Data 

The Los Angeles engineering firm of Parsons-Aerojet designed Building 4572. 
The revolving gantry crane, Building 4573, appears to be a feature added by the 
Redstone Arsenal. 

Original drawings for the test stand date to August 1953, with the test stand 
mapped as completed by August 1954. (The Corps of Engineers signed off on 
the drawings in 1955, with a final as-built acceptance date of 1957-these dates 
have led to confusion about the design date of the test stand.) 

The Washington Iron Works of Seattle manufactured the revolving crane. 
Drawings for the crane date to June 1942, with adaptation for the Redstone 
Arsenal in October 1953. Use of a World War II stock piece of equipment to 
augment Building 4572 is in keeping with the frugality and creativity manifested 
at the Redstone Arsenal by the German scientists and engineers developing the 
guided missiles program during the early 1950s. A full set of drawings for the 
crane, before its adaptation as Building 4573, exist in the NASA History Office 
flat files in a hard-cover portfolio annotated with the name "Weidner." 

8/25/2008 11 



IHi~~ricalData Continued _ ......... . 

In 1956, Mr. H.K. Weidner was the Deputy Director of the Structures and 
Mechanics Laboratory, working under Directors Dr. Wilhelm Raithel (1955 and 
earlier) and Mr. William A. Mrazek (as of 1956). These men were all Project 
Paperclip recruits who had accompanied Wernher von Braun to the Redstone 
Arsenal from PeenemOnde, via Fort Bliss. Building 4573 is illustrative of the 
hands-on involvement of the Paperclippers in the early design of testing facilities, 
paralleling their ad hoc construction of Building 4665. 

First-use date for Building 4572 is unverified and confused in documentary 
sources. Aviation Week illustrates Buildings 4572 and 4573 as of February 1956, 
inclusive of a Redstone missile emplaced in the west test position. 

An Army history of 1961 notes a construction completion date of August 1956. 
Most probable are shake-down tests using Buildings 4572 and 4573 as of late 
1954. 

8/25/2008 12 



I Historical D:t:-~-~·~·~-~···-· ] 

Maurice H. Connell & Associates of Miami augmented the east position of the test 
stand in 1958-1959, inclusive of the 1 DO-ton attached crane, loading and moveable 
platforms, a flame bucket, added fuel storage and value pits, and a tall, earthen­
bermed observation bunker (the former Building 4571) to the south. 

By late 1958, the Army was testing the Jupiter in the west test position, and the 
Juno V in the east position. The Juno V, renamed, became the Saturn booster 
vehicle. 

As of mid-1961, NASA had made plans to augment the west position to 1.5 million 
pounds of thrust, to create a double-position static test stand for the Saturn I 
vehicle. Maurice H. Connell handled this modification in 1962. After completion of 
the Saturn program at Marshall, engineers again modified the west position of 
Building 4572 for testing of a solid rocket booster for the Space Shuttle program. 

8/25/2008 13 



5 ignificance . ] 

Buildings 4572 and 4573 are a highly significant test complex in the east test 
area. Building 4572 is the first permanent test stand designed for the Redstone 
Arsenal, following upon the interim facilities of Building 4665. The tentative 
circumstances of the early missile and space program as well as the limited 
funding for such efforts during the Korean War are also evoked in the use of a 
World War II revolving crane to create the gantry on site, Building 4573. 

The Army and NASA tested the Redstone, Mercury-Redstone, Jupiter, Juno, 
Saturn, and solid rocket booster for the Space Shuttle in the two positions of the 
stand. Building 4572 is a National Historic Landmark. As appropriate, the 
National Park Service is recommended to amend the landmark nomination to 
include Building 4573 as an integrated ancillary structure servicing the test stand. 

INVENTORIED BY: Karen J. Weitze, Lori Lilburn, and Carrie Gregory, EDAW 
inc., San Diego, California, 92101. (619) 233-1454 January 2002. See 
bibliography for sources. 
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Recordation & 

Mitigation 

This important test stand was documented by HAER in 1996. Their documentation 
is the highest level of recordation and interpretation available and provides us with 
a historic record of the stand and the role that it has played. Along with their 
records (which are archived in the Library of Congress and available on their 
website) MSFC has an extensive record of drawings and photographs in our 
archives covering the stand and its evolution over the years. 

The HAER level I drawings, photographs and history along with our extensive 
construction document files, historic files, photographic files, testing documents 
and our 2003 Historical Assessment of Marshall Space Flight Center provide a very 
detailed record of the stand and its usage since construction. We do not propose 
any additional recordation or mitigation. 

8/25/2008 15 



F ublic Access ] 

Marshall Space Flight Center is located on a secure Army Base with restricted 
access. Test Stand 4572 is further secured within an additional layer of security 
control that requires security and safety clearances for access. 

The nature of testing NASA's rocket components is not a process that is safe for 
the public to participate in and there are portions of the testing and components 
that must be kept classified and protected from foreign intelligence and terrorist 
activities. As a result, public access is not allowed. 

Marshall Space Flight Center is working to arrange guided bus tours of certain 
areas of the Center that could include viewing of this stand when conditions allow 
safe access. 

8/25/2008 16 



Fhoto ot +572 
(March 1961 - Looking North) Test Stand 

Plate 36. Bllildhll!; 4571 (foregrollnd rigbt) lind Bllildings 4572-4573 (middlcgrmlRd cellter). III Army Ordmlllce 
Missile Commllnd, Fllcilifies Briefillg, 7 March 1961. Redstone Arsenal History Office. 



[ tIAER. Levell Documents 

Following are six HAER drawings of 
the Static Test Stand. Also, there 
are 51 photographs of the stand and 
surrounding test area available on 
the HAER website (also in the 
Library of Congress) 

HAER Website: 

http://memory.loc.gov/ammem/ 
collections/habs haerl 
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This is one of the HAER photos 
showing the east flame trench 
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MARSHAlL SPACE FU6HT CENTER 
lJ. S. ARMY REDSTONE ARSENAL 

fIICINI1Y IMP 19Mi 
Huntsville kegion 
Safe 1· ., 1.5 miles 
Ma/J;$IJI'I (kJat:Jrang1e 
UTt.! 16 , 531260. 3831780 

No«< 
~""MwOcn 
• NAS4 1HtJ 1t4!FC _ .... -

_M 
""'"""""'" • 

Alabama 

EAST 

-$' 
• 

SI1E I'lAN tJ. lfH111 
IJarsh/i1l 5paCtI RIgI'It Ctltnt6r 
RoCket propulSIon Test Aretl 
5alfo: 1 .. 400 

NOT£;Pf.,,~~siIIfIg(>ft/Ul~ 
RDe.tn ~ Tt.tt FnlfIf/e., 

TEST FACIUTIES 

5)ttum I bOoster test firIng.June 1960. as aJptlJf"f1lJ by ~n IiIrCtIIvtll phot()flrlfJh from M$FC's CQIIsctIOn. 

In eM 1!iJ&ls manlrind now jbr ffIe tht time .hW 
ouIsr "PtfC8. ThIS van newt'rontle,....,s opener:i by 
S nIIW MdlfJQloml. Squid propefItfnt tDC#*1)'. L;quld 
fOCIketry had bBan hfI~ 48 • ~n$ to ~ 
fIJgItt sin<.;e the 1920s. "tit sf mkJ-olK1tury th8 /lqtJld 
~t was tf!ItInIJd Ooy If'/8 rri/it1Jry .9S Ii WNpOfI 
CltI/it&d the QUii:J«!"". The U.S AIm¥':. guA:IfKI 
mIMiIe f')Ip6rt:J worIt«J at RwKJstoM AnfInM ,.., 
HuntwNffl. Ahtbeme. UxJ by Wetnher von Sntun, 
t/lQ tsem ~ tmd cte'l8JQpe£1 gtJiCtfd ~ 
snd !B6t f8d/1fie1 hit coukI 1» I/dOplIMd for thoff 
~gooIof_""""'_ 

In rNpOl'I$e 10 the Sovi« II.wnCh of Sputnlk. !he 
!,'/Ottd's fht Mtttlicfel ~. ttM U.S. Congress 
~ th9 Natk:nJJ Aeronaubb and SpItc9 
AdtnJnk!JtJatIo (NASA) In 1958. T~)'Mrs I8tlJr. 
~ ~ conITOI of the Atmy'.s top IqIAd 
rocl»t ~ Mtd ell of the produdiott.nd ..mg 
I'8oIIItJee 1ft the hfIfKt of thf1 R«Js;ttmfI AnIensI. 
Whet ones, flDd becm tho Almy'O guided mIMiItI 
csnt&r W1t& ret'Wlmed NASA',s Geot;6' C. M..wH 
$poco FlIght """'" (MSFC) • ...... __ 
ArttI,.r. guidtJd m/fiI:JiIe tNt fIIdIffJ.. ~ 
MSFC~ &st T&lIl ArtIlI fttciIItJfM. At Ih8 StJme' I&$t 
sItv wtJm& 1M Am1y's Jupiter mI3fMI8 \I'Ih born, 
~ Satr..m !OCMr~ w&teMre/Ope(J br 
the MItrxtC Apollo Moon mlsllon. 

ThfHse drBWInQ3 61f1)tore 1M liq~ 086ting 
fsciJjties built and ~ by thft von Brsu.n t»am 
lit ~5IQM AIMrWI. wJtff a focu::r Of'! questIOns d 

function and~. HoW ~ the&6~ 
u:JOd to reme #qukkocIcet launch V'(1/fk;IBS. lind 
hew WSIlt thtfy modIi7e4 to hestwl tit. a.\08JOpII'tent 
of the Apolfo..Satum bo<.latent that 3" the first 
man it.) tlHJ Mooo? 

"[hiS IItGOlttirg prC/Ot1 1$ part of tINt H/$I:oriC 
AmorlcIm Eng/n8MII9 RftCOt'fi (HAER). 6 d/'MfoII 
of th6 NlJtIona( Pat:#{ ~ dfIvotfHJ to the 
O'~ of Ihi't 6nQJm:/tiIf'Iltg and indU$trllti 
hfIritl.tge of ttl. IJnIre<! Stew$. The projtx;t wes 
~ by th6 F8dRtin ~ dIM MMchaIl 
SpocB Ff1Qht CfIIfJt¥, ~ me .S$lsIlInc» of Mr. 
Pete AHsn. SpftdaI gl'tJtftJJt;J$ IS g1Wm to thti · 
~tfl"tdt>pef4trJf8 of the Es$C" Te:stArea who 
1I$$lsfeQ the fSC'CIfJing tw8m In 60QUftJlIiIy 
~ntJrtQ the 9/18 tJ()d ItS op(HltlJOn& 

FkiId M)1{. ~ (JrllWings. pIKJtogrep/JS MId 8 
hlIttOrfCSI repwt W9I'8 ptfiptJr$d undtlr "the gtIf'Itni 
~ of E.riC N. o.t.DnY. Chief 01 HAER. The 
pmJect WM mtJnagod by RIchm"d J. O'CoIlnor; 
HAlER HistDrien and 17"IOmIJ3 M. e.tven,s. HAE.R 
IvdIlftIot 11Hl {JIJ1d lledm ~ of SlJP6Msory 
~ MarlanM M. Grt.Jh9m. AlA (AnMpoIIs, """_; .-Ien Dan Son_ <"""' 
V/rgfnl6 ~); ~j technicifJns 
Wendy lot HQIis (Un~ 01 W!}InIa). LCff A 
KodJ (T1M8S Teen UtrtversJty), Randy u.. ~ 
(Tu/Mle Urlivemti) lind AntiIcny P. ~ ~ 
UnfV<mJtyJ; ami HAER Pf"It:Yt09ftlPhAr JlrtLowe. 
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