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Man in Space
A National Historic Landmark Theme 5tudy
Introductory Essay

Phase I

Phase 11 of the Maa in Space National Historie Landmark Theme Study has been
prepared for the Congress and the Narional Park System Advisory Board ia partial
folfillment of the requirements of P.L. 96-344. The purpose of the Theme Study
is ta evaluate all rescurces whieh relate to the theme of Man in Space and ro
cecommnend certaln of those respurces for designation as National Historic
Landmarks.

In Phase ] of rhe Man in 3paca Theme Study 24 resources were discussed and
recommended for designation as National Historic Landmarks. A discussion of
these rescurces and their significance and reole in the American 3Space Program

can ke found In Phase I of the Man in Space Theme Study. 7The role and function
of resources contained in Phase II fit Iinto the integrated outline of types of
resources contained In Phase I. In additfion to the 24 resources discussed
previously, the following resources are believed to be naktionally significanc

and are recommended for designation as National! Historic Landmarks or recognition
as natliconally significant objects:

Launch Pads

Launch Complex 33 at the .5. army White Sands Missile Test Range is recommendod
for designation az a National Historie Landmark because of [ts close sssociation
with the tescleg of the V-2 rocket and the origins of the Americam rocket program,
Launch Complex 33 was developed specifically to accommodate V-2 rocket tescs at
White Sands. The V-2 Gantry Crape and Blockhouse represent the First generation
of large scale rocket testing facilities that would eventually lead to the American
exploration of space and the first manned landing on the moon. The V-2 provided
the technelogical base upon which the United States would build the Saturn family
of rockets that eventually carried Americans to the meon. Launeh Complex 33 also
provided the facilities at which scores of Americans learned the techniques of
launching large rockets,

Spacecraft

The Mercury Spacecraft Friendship 7, Gemini 4 Spacecraft, and the Apollo 11
Command Module are recommended for tecognition as natlonally significant historic
objeces glrhough rot specifically as National Historic Landmarks because it is
thought Inappropriate to designate objects in a ouseum collection displayed in

a museun buiiding rather than on a site more suggestive of its historic setting.
On the other hand, it is important to recognize the nativnzl sigrificance of
ob}ecks having internal Integrity which have contribucted critically to the
suceess of the gpace program and, together, form an integral chapter in that
program's story.



These three spacecraft are nationally signiticant because they represent Lhe

three classes of spacecraft that were consiructed to carcy Americans inte space
and eventually to the first manned landiang on the moon in July 1269. The three
spacecraft are che actual flight articles and were used on their respective
missions. ‘They each carried one or more crew members and were the only parts of
the spaceflight hardware to survive. Each of these spacecraft represents either
the first in its series or rthe most significant in its series. For example,
Friendship 7 ecarried John Clenn into space in Februrary L9622 as the tirst American
to orbit the Earth; Gemini & carried Edward White for the [irst American "space
walk,” and Apollc 11 carried Yeil Armstrong, Buzz Aldrin and Hichael Calling on
the first successful mission to land on the moon. In recognition of these achieve-
ments each of these spacecraft is now housed in the Milestones of Flight Gallery
of the Xatiounal Air and Space Museum in Washington.

sdddirional Comments

Additional objects at the Air and Space Museum were examined for imclusion in
this study, Some, such af Mercury Spacecraft Freedom 7, Gemini 7, and the
Skylab 4 Command Module were rejected because more significant examples were
tound in the museum. Octher cbjects, such as the V-2 Missile, the Vanguatd
Rocket, the Bell X-1 Plane, and the Pioneer 10 Planetary Probe were rejected
because they lacked integrity and, therefore, did not meet the criteria for
designation as Natienal Historic Landwarks and gught nof to be recognized as a
nationally significant historic objects. Additional objects such as the Jupiter-G
Rocker, Lumar Module, Lunar Roving Vehicle, M2Z-¥3 Lifting Body, X-15 Plane,
viking Mars Lander and the Voyager 1 Planetary Probe were rejected becauvse
either they did net meet the cyiteria for significance of the Natiomal Historilc
Landmark Program of there was insufficient information on the particular object
in the collectiun to determine its integrity.
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1. Name

mstonie gercury Spacecraft Iriendship 7, Genini 4 Spacecraft, and Spalle 11 Command. Hodule
and ar Somman

2. Location

street & number _N_q‘{:ipr!a_]_ﬂ}ir and Space fuscum

not Io_r _pru_bli::atiun

city, town asaington, DU .- wiginity of
state tode county code
-y -

3. Classification
Category Ownership Status Present Use

district L public . occupied . agrigulture Y museum

. . bulding(=) . private . unocoupisd — — commercigl . - park

— .— Structure . _._ bodh — . work In progress -. . educational _ private residence
_. .. Site Public Acquisition Accassible entertainment . — religious

. object in process . yes: restrigted .. fovernment . - scienlific

. - - being considered . - yes: unrestricted indusirial . - transponation
no . . millary . other:

4. Owner of Property

name Smithsonian Institution

street & number  iashington, DO

City. 1own vicinity af slate

5. Location of Legal Description

courihouse, registry of deeds. ete. o !

street & number

city, town slate

6. Representation in Existing Surveys

ll'_tie Hane has this property been delermined eligible? yOs no
dale o S o lederal slake county 'aeal

depositary for survey records

city, town state



7. Description

Condition Check one Check ong

. - excellent . odeleriorated | enalered origiral sita
X_ good _ _ ruing X altered X moved  date i
_ . fair . — upexposed

Deazcribe the present and original {if known| physical appearance

Friendship 7 ~— Mercury MA-6

HMercury Friendship 7 Spacecraft is a cone-shaped wehicle 9 feet long, 6 feet
7 inches in diameter at the base weighing 2000 pounds, Friendship 7 was built
by the McDonald Aircraft Corporatien of 5t. Louis for Project Mercury—America’s
program to send a man in to orbit around the Earch.

Atop the manned portion of the cone was a small cylinder containing the para-
chute, and sbove that, an antenna cawn, Straddling the antenna can was a Cowet
with two solid propellant rockets, one an escape rocket to propel the entire
capsule away from the launch vehicle in ease of emergency prior to launch, and
the other a tower jettison rocket to remove the tower and escape rocket affer
successful launch.l

The bottom of the cone of the Friendship 7 Spacecraft is covered with a heat
shield composed of an ablating fiberglass material. Strapped to the base of
the capsule were three accelerating rockets for separating the spacecratt from
the launch vehicle and three decelerating solid rockets for return to Earth.
All of these rockets were designed to be jettisoned just prior to reeatry.?

inside the Friendship 7 Spacecraft there is an astronauts couch and a three
piece instrument panel. A trapezoidal window is cut into the skin of the
spacecraft between the astranaut and the instrument panel to permit a wide
field of wiew during flight.

Gemini 4 Spacecraft

The Geminl 4 Spacecraft was designed for two astronauts instead of one. It is
11 feet high and 7 1/2 feet in diameter at its base and was built by MeDonaid
aircraft Corporaticn of St. Louis.

The Gemini Spacecraft was compozed of two modules: the reentry module which
included the spacecrafr cabin, and the adapter module which was Jjettisoned
prior to reentry.3

The reentry medule includes the spaceeraft cabin, cantrol systems, Chrusters
for orientating the spacecraft during reentry, and parachutes. The Gemini
Spacectaft Cabin contains 50 cubic feet of space and has two overhead hatches
for egress during spacefiight for EVA. The floor of the cabin has a forward
trapezoidal panel upon whieh the crew's feet rested, and an aft hatch below the
seat pans of the couches which open {nto a compattment containing part of the
environmental control system. The bottom of the reentry module contains the
heatshield for teentty, During reentry the adapter module was jjEtt:‘usi-:::r:ua::!JfII
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Apollo 11 Command Module

The Apollo 11 Command Module is 10 feet 7 inches high and 12 feet 10 inches
wide at its base, It weighs 14,000 pounds and was built by North American
Bockwell.

There are three secticas to the compand medule: the foward section at the apex
af the cone, housing two negative pitch reaction control engines and components
aof the Earcth landing system; the middle section containing crew accommodations,
controls and displays, and alrcraft systems; and the third, or aft, sectiom
around the periphery of the cone near the base containing ten reaction control
engines and propellant ctanks. Total living wvolume for the three astronauts
is 210 cubic feet. The heat shield on the Apolle 1l Command Module consists
of a fiberglass honeycomb filled with an elastomeric ablator, over a stainless
steel structure.>

turing flight the Command Module was attached to the Service Module which con-
tained the szervice propulsion system and reaction control fuel-oxydizer taonks,
fuel cells for electric power, cyrtagenic oxygen, hydrogen, and onboatd consum-
ables.® The Service Module was Jettisoned prior [o reentry and not recovered.



8. Significance

Period Areaz of Significance—Check and justify belew
prehistoric archeclogy-prehistonc communily planniog landscape architecture religion
1400-1459 archeology-histans canservation law science
15001559 aghicuitgre eConQmics Irterature sculpture
160016495 architegiure education mifilary social
17001784 ar Engreering musIc humanitarian
18001894 cammerce exploration settlement philasophy thezter
X 1900~ commumcatians industry politics governmen! . trangpostation
invention 5 other {specily)
i : 96 3 ; i Mcipnald Aircraft for T%Q?E]E cxpleracion
Specitic dates  [959-1%63 Builder Architect yoiPR%an RLEEEahG Ok TatTon

Statemenl of Signiticance |in one paragraph}

The Mercury Spacecraft Friendship 7, Gemini 4 Spacecraft, and Apolla 1i Command
Module are nationally significance because they cellectively represented the
three classes of spacecraft that were constructed Lo varry Americans iato space
and eventually toward the goal of the first manned landing on the Moon in July
1965. All three spacecrabt are the actual flight vehicles used in thelr respec-
tive wmissiens, They each carricd one of more crew members and wevre the anly
parts of the space flight hardware designed to be cecovered., Each of rthese
space craft represented a bivst or breakthrough for its series. For example,
Friendship 7 carried John Glenn into space in 1962 as the I[irsi American to
orbit the Earth; Gemini & carried Ed White and saw the completion of his “walk
in space”, Apollo 11 carried the [irst men to land on the sur face of cthe Hoon.
in recognition of these acheivements each of thesc spacecrafts is now housed Ln
the Milestomes of Flight @allery of the National Adr and Space Museum 1o
Washington, DC.

GENERAL HISTORY 7

Mercury Spacecraft Friendship 7

On February 20, 1962, Joha H, Glenn, Jr., became the {irst American to orboit
the Earth. He accomplished this feat in the Mercury spacecraft Friendship 7.
A modified Atlas missile was the booster.

on the day of the launch, Gleun boarded Friendship 7 at G:06 a.m. E5T. Minor
problems delayed the launch several times, but the countdown was completed at
9:47 a.m. and all engines of the atlas ignited. Five minutes later, Jehn Glenn
was in orbit, Be checked the spacecraft and found all systems performiug as
expected.

Near the end of his first orbit, Glenn noticed that Friendship 7 drifced siowly
te the right when the automatic contrel system was on, He switched to manual
control aod corrected the preblem. Mission controllers were pleased about Lhe
way :lenn resolved the problem, but they were faced with a potentially far more
serious one.

An instrument light at mission control indicated tht the heatshield and com—
pressed landing bag were leocse. If this were true, lriendship 7 and itz buman
cargo would be incinerated during atmospheric entry. There was a solutivn.
The retro-rocket package was strapped to the heatshield; if the package were
retained after retro-fire, its straps would hold the heatshield in place. By
the time pack burned away, aerodynamic pressure would kecp the shield from
slipping.
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Four and 2 half hours aFter launch, {lenn was nearing the end ol his tlight.
All three retTo-rockecs firea while Friendship 7 was over California, slowing
it enpugh to enter the atmosphere. As the heat of entry increased, Glenn saw
bits ot the retro-package fly past his window. When one of the straps swung in
front of the window he knew the package was gone,

The glass-Fiber and resin ablative heatshield did its job -— Friendship 7
survived Teentry. At an altitude of 28,000 feet, the drogus parachute opened,
followed by the wain one at 10,000 feer. Glen flipped the landing bag release
switeh and felt a reassering “clunk™ as the bag and heatshield drepped into
positiun. The premature deployment signal had been nothing more seriocus than a
fault in the ground controller's consale.

Friendship 7 splashed down in the Atlantic Ocean 4 hours and 53 minures after
launch. GSeoventeen minutes later, the destroyer USS Noa was floating alengside,
ready to retrieve the bobbing spacecralt. Once the craft was cradled in a
materess pallet on Noa's deck, Glenn fired the explosive bolts holding the
hatch in place. Wher the hot, tired astrenaut emerged from the spacecrait,
America had a pew hero.

Gemini 4 Spacecraft

Astronaut Edward H. White 1T became the first American te “walk in space™ on
June 3, 1965. His 27-minute extravehicular activity was one of the most dramalbic
accomplishments of the United States' manned program. White strolled over
North America during the third orbit of the four—day flight of Gemini 4.

Gemini 4 was launched From pad 19 at the Keonnedy Space Center {(formerly Cape
Canaver«l) in Florida at 10:16 a.m. EST on June 3, 1965. Less than 10 minutes
afrer lift orff, the Tirtan 2 booster had placed the spacecraft in a 100- by
175-mile high orbit. James A, Hclivitt was Gemini 4&'s coommand pilot, Edward
White wag the pilot.

The two—man Gemini was an intermediace step hetween [he single seat Hercury
earth-orbiting spacecraft, and the three-man Apollo lunar wehicle. Project
Gemini's objectives were to deronstrate the technigues of orbital rendezvous
and docking, conduct missions lasting up Lo two weeks, and to conduct extrave-
hicular activities, or "space walks.” Such operations would be needed in a few
years for the Apalle lunar flights.

During the third orbit, McDivitt and White depressurized Cemini 4's cabip, and
at 2:45 p.m. EST, White opened his hateh and stood up. He had several pleces
of specialized equipment for the extravehicular activity. 4 25-foot long
gold-colored “umbilical,” connected him te the spacecrait. The umbilical
contained his oxygen supply hose and electrical leads. White wore an emergency
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pxygen pack on his chest. If anything went wrong with the umbilical, the pack
held a 9-minute oxygen supply. His helmet had a gold-plated outer visor to
protect him from the intense ultraviolet radiation from the sun. White zlso
had a small hand-held maneuvering unit.

Soviet Cosmonaut Alexi Leonov had performed the first walk in Macch 1963 (less
than three months before Whike) and had spent ten minutes fluating alengside
Yoskhod-2, but he did net have any means of controlling his movements. White
wsed his maneuvering unit to pull himself out of the cabin, then translated the
length of the spacecratt, and practiced several turns before ruaning out of
propellant. The manewvering wunit comprised twoe tanks with a throttle handie
and three thrusters. White spent 22 minutes outside of Gemini 4 before Mission
Control ordered him back inside.

After the excitement of the extravehicular activity, McDivitt and White under-
took the rest of the missiun, which lasted for four days, Duriag the Test of
the Elight, the astronauts performed wmedical experiments, photographed Farth,
and evaluated the spacecraft's systems., After circling Earth 62 times, Gemini

4 splashed down in the Atlantic Ocean at 12:127 p.m. EST on June ¥, 1963, The

aireraft carrier 1SS Wasp recovered the craft, which bad traveled 2 total
distance of 1,609,700 miles in space

Apollo 11 Command Module

The Apollo !l Command Meodule {elumbiz was the living gquarters for the three-man
ctew during most of cthe first manuned lunar landing mission in July 1969. d{u
July 16, 1969, Neil Armstrong, Edwin “Buzz” Aldrin, and Michacl Cellins climbed
inte Columbia for ctheir S-day journey. The Command Module was one or three
parts of the complete Apollo spacecraft. The other two were the Service Hodule
and the Lunar Module,

The Sarvice Module contained the main spacecraft propulsion system and consum-—
ables {oxyegen, water, preopellants, and hydrogen). The Lunar Hodule was Che
part Armstrong and Aldrin would use to descend to the moon's surtace.

When Apolic 11 lifted off, the spacecraft and launch wvehicle combination stood
364 Feet tall. Eight days later, when the flight ended, the only part racovered
was the 1l-foot tall Columbia Command Module.

For the launch, the Lunar Module was stored in a cone-shaped adapter between
the Service Module and the launch wehicle, Onge the spacecratt was on its way
ty the moon, the command and Service Modules (CSM} pulled away from the adapter,
turnted around, then moved back in fo dock with the lunar lander, When the two
were linked, the astronauts could crawl between craft via a docking tunnel in
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the top of the Command Module. After the CSM/lunmar combination reached the
moon, Armstrong and Aldrin entered the Lunay Module and undocked from Columbia.
Collins remained in lunar orbit aboard Columbia, while his crewmates landed on
the surface.

When thelr surface activites were over, Armstrong and Aldrin took off and
rejoined Collins. They fired the C3M's large engine and headed back to Earth.
Several days later, on July 24, they discarded the Service Module and entered
Farth's atmosphere, Columbia's exterior is covered with an epoxy-resin ablative
heatshield. As Columbia entered the armosphere at a speed of 25,000 miles per
hour , its exterior reached a temperature of 2,760° C (5,000°F). This heztshield
pretected the craft from bureing and vaporizing. Columbia finished its flight
with a parachute landing io the Pacific Ocean, where S5 Hormet rekrieved itk
and its crew.
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l. U.5., Coungress, House, United States Civilian Space Program i9538- 1976,
Yol. 1. 927th Cong., January 1981, p. 3448,

2. Ihid.

3. Ibid., p. 362

4. Ibid.

5. Ibid., p. 388

Ibid., p. 389

All of the historical material given below for the Mercury Spacecralt
Friendship 7, ©Gemini 4, and apolic LI Command Medule has been taken
irom the following saurce.

Gregory P. Kennedy, Rockets, Missiles and Spacecraft of Lhe National
Air and Space Museur {(Washington, DC: smithsonian Institution Press,

1943), pp. 84, 96, and 122.
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7. Description

Conditian Check one Check one
excedlent deteriarated unaltered A onginal sile
qoad ruins A altered moved date
fait unexposed

Describe the present and original {H known} physical appearance

Launch Complex 33 at the White Sands Missile Hange has two important structures:
the old Army Blockhouse and the launching crane, alsc koown as the Gantcy Crane,

The Army Bleckhouse was completed in late September 1%45 and was primarily used
as apn observation polnt and laboratery in the piloneer development of the V-2
tocket in the United States. Walls of the building are 14U feet thick and its
pyramidal roof is of solid reinforced concrete 27 feet thick., The hlockhouse
is rectangular in shape &0 feet by 40 feet with concrete additions on the south
and weost sides, {ne observation window is on the east side and two observation
windows ate on the west side. The chsetvation windows are covered with a high
guality ground glass to allow scienctists bto view missile firings safely and at
close range. The entrauce door 1s on the scuth addition. A radar unit has
been attached to the top of the struccure., The blockhouse 1s curvently utilized
for the repair and mazintenance of instrumentation and gauging devices,.

The Caniry Crane was constructed in Wovember 1946 to launch the V-2 and Viking
rockets. The crans is & steel tower 75 teet tall and 25 feet wide. It is
cquipped with four platform levels for the placement of various types of rockets,
The platforms swing toward the center of the crane from the two framed metal
stands forming the wvertical supports. Block-and-tackle pulleys descend from
the top horizontal platcform to assist in the placement of rockets. The crane
is moved on tracks prier te a rocket launch. Underneath the concrete launch
pad 1s a flame bucket for the rocket exhaust and a4 water spillway. The launch
pad is concretc and is 365 feet by 372 feet. After the completion of the
v-2 program the Gantry Crane was modified to support testing of the Army's
Redstone Missile.!l

The fGantry Crane has been restored by the Army to its original V-2 configuratrion.
At the present time & Viking rocket is displayed for launching in the Ganiry
crane.
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Statement of Signiticance [in one paragraph}

Launch Complex 23 1is significant because of its close association with the V=2
and the origins of the American Hocket Program, Llaunch Complex 33 was aeveloped
specifically to accommedate Y-2 rocket rests at White Sands. The ¥-2 Gantry
Crane and Army Blockhouse represent the first generation of rocket testlog
facilities that eventually would lead to the American exploration of 3pace and
the first manned landing on the moon, This site test fired BF V-2 rogkets
bebween 946 and 1951, the tirst major rocket firings conducted inm the United
States. The V-2 was the first vehicle to carry scientific ingtruments into the
upper atmosphere sod the Eirst large rocket with a liguid propellant motor.
The V-2 provided the technological base upen which the United States would
build to develop the Saturn famlly of rockets that eventually carried Americans
to the moon aod beyond.z

Ceneral History

The German V-2 Rocket {Vergeltungswaffen-2, or "weapon of retailatica”™) was the
most advanced rocket or itz type in 1944-45. The V-2 was 46 feet leng, 5.5 feet
wide, and developead a thrust of 56,000 pounds. The ¥-2 was developed Lo support
the German war effort and by 1945 hundreds of these rockets were launched against
Allied targets in England anrd on the continent of turope.

At the end of the war the American government in OUperation Paperelip captured
more than 100 ¥-2 rockets and numerous German scientists and engineers associated
with the ¥-2 development program including DOr, Werner Won Braun. The Army
brought Dr. ¥ou Braun and the captured V-2s5 to the newly opened White Sands
Missile Rauge in New Mexice. By March [%46 the first captured V-2 was static
test fired at White Sandz and In April 1946 the Ffirst ¥-2 was launched.

In the years from 1946 to 1351 while the Air Forece concentrated on cruise
wizsiles, the Army generated an increasing expertise in rocket technology based
upen the experience and work of Dr. Von Brawun at the White Sands Missile Test
Range. During these years the Army launched &7 V-2s from White 3Jands egtab-
lishing high altitvde and velocity records that reached to the very edge of
space. From these experiments, under the leadership of Dr. Von Braun, emerged
the first generation of American built rockets such az the Corporal, Redstone,
Nike, Aerchee and Arlas,
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At the conclusion of the testing program for the V-2, the Army transferred irs
rocket team under Dr. Von Braun to the Redstone Arsenal in Huntsville, Alapama,
to continue wurk on basic research and protorype development of new rockets.
From this work would emerge the new generatious of American rockets that would
take Americans inte space in the late 19305 and LY60s.

While the White Sands MiIssile Test Hange would continue to test rockets and
other areas such as Cape Canaveral and Vandenberg Alr Force Base would test
later generations ot rockets only Lawnch Comples 33 at the White Sands Misslle
Test Range can lay claim to have teated and launched the wvery birst generaticn
of technologically sophisticated rockets that enabled Americans to probe bo the
very eage of space.
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White »ands v-2 Launching Site

White Sands Missile Range, New Mexiceo

U. 5. Army

1946

.5, Army Public Affalrs Office White Sands
Gantry Crance with V-2 Missile in Blace
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White Sands ¥-2 Launching Site

White Sands Missilc Range

U.5. Army

1932

V.5, Army Public Affatirs Office White Sands
Aerial View of Elockhouse and Gantry Crane
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twhite Sands V.2 Launching Site

White Sands Missile Range
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1984

V.S, Army Public Affairs Office White Sands
Hermes Missile in place on Launch Pad
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U.5, Army Public Affairs Office
Exterior View of Blockhouse
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