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FROM WALLOPS ISLAND TO PROJECT MERCURY
1945~1958: A M=MOIR®

Robert R. Gilruth (usa)*™

INTRODUCTION

The group that created the Mercury concept came largely from the old National
Advisory Committee for Aeronautics (NACA). The Missile Range at Wallops Island, operated
by the NACA, was a major factor in the development of this group, hence the title of this
paper, "From Wallops Island to Mercury." The concept of the Mercury capsule, indeed, the
whole plan for putting man in space was remarkable in its elegant sinplicity. Yet 1s was
a daring amd unconventional approach at the time of its inception, and a subject of con-
siderable controversy. However, the project demonstrated principles that were so sound
they were also aprlied in the design and operation of the Geminl and Apollo flight
programs.

The period covered by this memoir exterds from the founding of Wallops Island
as a missile range in May 1945, through the establishment of the Mercury Project in 1958.
It is a period that saw great change, not only in science and technology, but also in
world histary. With the advent of the space age, the old NACA faded away to became “MASA
(National Aeronautics and Space Administration). Many of the people who had worked on
and developed Wallops Island research projects helped form the nucleus of the Space Task
Oroup, the group that would manage the Mercury Project. They were joined by others fram
NASA and by speclalists fram the Army, Navy, and Air Force, and also from industry.

Much <" the early work at Wallops Island and in NACA was done in support of the
ballistic misciic program in the United States. Had it not been for the balllstic missile
development effort we would not have had the lnowledge of reentry bodies, guldance systems,
or other factors such as the launch rockets themselves that were to meke possible manned
flight in space in such a brief span of time after the space age arrived. The first
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American astronaut orbited the Earth a little over three years af'ter NASA was created.
Even so, the Soviets were the first to put man in space. Yurl Gagarin in Vostok 1 would
fly nearly a year earlier than Joln Glenn in Friendship 7.

This memoir is based primarily cn my own reflections and recollections of this
period. I have also discussed special events at length with Paul Purser, who was my close
assoclate throughout the entire period covered by thils memolr, and had recerit discussions
with Al Eggers and with Max Faget, both of whom played key roles in high-speed aerody-
namics and also in satellite design.

In preparing this paper, I have used extensively the History of Wallops St;ation,l
written by my former colleague, Joseph A. Shortal, who succeeded me as head of the Pilot-
less Alrcraft Research Division (PARD). That organization operated Walliops Island and
corducted the research program carried out there. His excellent history glves the com-
plete story of the development of facilities and “‘echniques used at Wallops Island. In
particular, I have used many photographs and figures that Shortal collected from the old
files at Langley Field.

THE BIRTH OF THE WALIOPS ISLAND MISSILE RANGE

The Wallops Island Missile Range was created during the final phases of World
War II, at a time when the type of warfare and the weapons belrg used were undergoing rapid
change. The flight speeds of aircraft were approaching the speed of sound and problems of
aerodynamic shock waves and compressibility effects were assuming very serious proportions.
In other areas, the gulded missile had emerged as a major weapon of high potential. The
V-1 buzz-~bamb was harrassing ti. London area, and the V-2 rocket had just made its appear-
ance. There were other forms of gulded missiles in Germany that were playing an increas-
ingly important part In the air war. In the Pacific, the Japanese Kamikaze sulcide mis-
sile, of dread capability with its human guldance system aboard, was very difficult for us
to cope with and caused much havoc with our naval forces. The Allies had put primary
effort into the development of superior aircraft, and the appearance of so many guided
missiles was a technical surprise. The new Jet engines and rockets opened a wide cy-~trum
of weapon possibilities, ard the newly created atom bomb made the consequences of all these
things seem far more serious.

At this time, the National Advisory Committee for Aerunautics was the principal
aeronautical research establishment in the United States. It was responsible for aero~
dynamic research and for cther fields of sclentific endeavor dedicated to the improvement
of alrcraft. However, the high speeds of diving aircraft amd supersonic missiles had
overwhelmed NACA, for there were no wind turnels in its laboratories that were capable of
model testing for alrcraft or missiles at alrspeeds that approached close to and exceeded
the speed of sound. In fact, wind tunnels of that time had a blind spot tiat extended
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through a whole speed region around the speed of sound (Mach mumber 1) due to a choking of
flow in the test section of the tunnel. The NACA had concentrated - «ork on subsonic
aerodynamics and its efforts in the transonic range had been Jonfined to studies of shoex
wave-bowdary-layer interactions during the early onset of campressible flows. The fast
pace of events of the war made it essential to proceed much more rapidly wich aerodynamic
research. New techniques and solutions to problems were urgently required. We also
needed to ralse our sights and to gear up for a larger part of what obviously was to be a
new rational effart in weapon research and development.

It was at this time that new facilities for research on the problems -.f guided
missiles ar? high-speed flight were proposed by the leaders of the NACA with the backing
of high officers of the Army and Navy. A detalled account of the wartime work done by the
NACA on guided missiles and of events leading to the establishment of the Wallops Island
Station is given in Reference 1. Military officlals proposed to Congress that a frec—
flight guided missile range’ be built and operated by the NACA. Geographic surv ys were
made up and down the East Coast of the United States for a location where such free-flight
experiments could take place, yet be convenient to the NACA research center at Langley
Field. At that time, a tracking range of about 50 miles southward along tie coast o
believed to be adequate for research purposes. Wallops Island, a strip of lard o e
Atlantic Ocean, met this requirement and had unlimited range ¢ rectly out tc sea, it was
selected in April 1945.

in May 1945, after Congress had approved this new facility and had appropriated
money for buildings and equipment,’’ I was relieved of my duties in the Flight Research
Division at Langley Field and put in charge of this new work. There was no fanfare about
it. Mr. Crowley, the Acting Engineer-in-Charge of the Langley Center, just called me in
and told me that I was to manage this new activity ard that he had confidence that I was
the man to do it. Prior to this time, I had worked in flight research after arriving at
Langley Field in 1937. My work involved an extremely close working arrangement with test
pilots in establishing hardling quality requirements for a.Lt'p?_.;mes.‘2 In some of this
work, I did a great deal of flying as an englneering observer, and I had developed a keen
appreciation for the pilot's side of the man-machine relationships. I learned a great deal
from Chief NACA Test Pilot, Melvin N. Gough, in particular. He was very inter=sted in
airplane handling qualitles and took great pains to educate me in both pilot and airplane
characteristics. This background was to be very important later in our work cn Project
Mercury, and throughout Apocllo, in deelsions regarding the roles and authority of man in
the space capsule.

+'Ihey also proposed that NACA bulld a supersonic wind tunnel which later was
authorized for the Ames Laboratory in California.

++F\mds in the amount of $4,525,000 were appropriated for the construction of
racilities and the first year's opera.ion, Reference 1.
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I was also deeply involved at that time in transonic aerodynamic research using
(1) free-:alling, instrumented bodies Cropped fram high altitude, ard (2) thre wing-rlow
t:echnique,+ wrich I had invented to help with the problems of aerodynamics near and through
the speed of sound. Same of this work is described in my paper on the development of the
wing=flow technique,3 that covers behavior of wings and cuutrols ar scnic speeds and
i1llustrates che importance of thin wing sections for aircraft designed to fly men througa
the speed of sourid. This work was available in time to be considered in tre wing selec-
tion for the.X-1l research airplane. It provided the impetus for selecticn of the very
thin wing (by standards of those days) which first broke the sound barrier in 1347. M-
supervisor, Floyd Thampson, Chief of Research of the Langley Laboratory, made the decision
based on data we had obtalned with the wing-flow technique.

While I lated to le~ve the Flight Research Division, I recopnized the opportuilty
of deve.oping a whole new free-flight research facility, and soon I became completely
engrossed in the new job of creating and operating the Wallops Island Missile Range.
Wallnps Island 1s a barrier island off the East Coast of the United States. It is a low-
lying spit of land separated from the mainland by a sal. marsh, and populated by many sea
and game birds. Some of the most deliclous clams and oysters in the world are to be fourd
in this vicinity. The island 1tself was populated by miniature wlld horses, voracious
horse flles, and some of the hungriest mosqultoes I have ever seen. Thae north end of the
Island was wooded, while the part we were to utilize in our early operations consisted of
sand ard sea grass with a few salt water bushes. In the next f»w months, work went ahead
in the design and construction of facilities on the island. All materials of construction
had to be barged from the mainland to the islari. Boats alone were used for many years to
transport men and equipment. In 1959, after the creation of NASA, a caussway was built
across the marshes which permitted rapid access by automobile and truck, and greatly
increased the work capacity of Wallops Island. Of course, by this time, I was no longer in
charge of Wallops Island. Rovert L. Krieger had become Director of the Station.

I learned rony thirzs during those early days of bullding and operating ihe
Wallops Island range. I was a young man of 31 with little experience except in research
matters. I found a whole new world of budgets, land acquisition, hiring, recruiting, and
operating with other agencies and campanies, as well as with the community around Wallops
Island. We had plamed all along to retain Langley Field as our research base, using
Wallops 1sland principally as a test site where research misslles and models of various

4"I'he wing-flow technique gave aerodynamlc results over the speed range from Mach
number of 0.85 to 1.2, the very range which the wind turnels could not cover. It mzie use
of the fact that the alr above the wing of an alrplane went quite smooth” - ¢#nd uniformly
through ti.~ speed of sound. This region of zirflow on a P-51 airplane . used to test
models of wangs and controls. This method and a var-iation of it in wima tunnels was used
extensively for several years.
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kinds codd be flown without danger to local commmnities. The models were prepared at
langley ard carried over to Wallops Island by air or boat shere they were fittad with
boosters, internal power, ard sustainer rockets. The radars, tracidng equipment, and
telemeter receivers were located at Wallops Island, but the research work on new teiem-
eters and the irstrumentation would be done at Langley Field. This plan was best suited
to those times. It gave us the highly sophisticated tecimnical labaretory with all facili-
ties at Larzley Pleld for the research steff, and yet we had the remocte spot where the
researc:: Jiight tests could be carried cut. This plan cortimued in effect for many years,
and it was only after t'e acvent of the space age and the crestion of NASA in 1958 that
Wallops Island Lecame the independent NASA Statimn which it is today.

EARLY GOALS AND ACHIEVEMENTS

Those who first conceived the need for Wallops Island believed that flight trials
of guided missiles for the Army ard the Navy would be conducted there. However, it was
som evident that the service organizations were going to want their own gdded missile
ranges. The Navy was to develup such facilities at Puint Mugu and at Inyalemn, and the
Army already was in business at White Sards, New Mexico. The Banana River Test Range at
Cape Canaverul iater became the guided missile range of the newly formed United States Afir
Force.

I determined to begin operations at Wallops Islard as early as possible so that
we would be able to incorparate our operating experience into the design of the permanent
facilities. Our Herations during the first year were reminiscent of advanced base acti-
vities in the »ar in the Pacific. We used swplus equipment and material, such as landing
craft from the United States Navy, pierced steel plank for roads and landing ramps, jeeps,
and other kinds of gear thet had been developed during the war. Owr first launching of a
research vehicle ocourred in August 1945, only a few months after the start of Wallops. A
model of the air-to-air missile, Tiamat,' was flcun out over the sea in a flight sim'lating
inputs fram a guidance system through an autopilot. A view of the Tiamat model on the

launc' ad during launch preparations 1s shown in Figae 1. I personally attended all
launchings in those days, in charge of launch operations, and made decisions during launch
pFreparations and the final cauntiown. We operated out of a blockhouse made of sandbags.

Our firing leads and cabling to the launch sequencing equipment were strung out cver the
sand. It took a great deal of enthusiasm and individual initiative to work in the heat,
amidst the mosquitoes, horse flies, and with sand in our food Actually, the Tiamat test
Was quite successful for what it was .- -nded. However, we could s2e that the missile was

*rammt was officially “he Ammy Alr Porces MX-570 project, an air-to-air missile.
According to Babyloniasn mythology, Tiamat was & c2a monster; Reference 1.
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B, 1
Yiem of Tiapat Test detdele angd Booster on
Launching Pad, Wallops Toland, July 1945

a very somplex andd sxpencive device to construct, instrument, angd launch, even i€ we had
nad adeqiate ard perwarent facllities.

1t soon became apparent to me that the origlnal plan, which called for launching
a large muber of thete coplex missiles of Army or Navy deslons, would take all of our
reoourees and deave 1itle rerpinive Cor work on the principal problems of the time, which
had bo do with trarponic and superponle Tlight characterdstics of new and advanced aeroe
dyrnamie coneceptss Prom almost the very first, therelore, we bepan chanping the purpose of
the Waliops lelad ranwe.  Although orizimelyy concelved as o missile testing site, 1t
became a misslle 1 search range. Here we developed otherwise unchtalnable basic Informa~
tlon on the serodynimde and struchurs) belavior of wings, bodies, and controls, e on
other wey dtems In mdsoile and alveraft deslin from vocket-power d models In free-Pitpht ot
supersonlo and trarponie soeeds, o In bhe process we acquired a rucleus of very silllifus ad




creative people in this research with rocket-propelled models. Key people in this very
early group and their specialtles are listed in Table I.

TABLE I

KEY PEOPLE' AND THEIR SPECIALTIES AT
WALIOPS STATION

Paul E. Purser - General Aerodynamics & Structures
Maxime A. Faget - Aerodynamics & Propulsion

Paul R. Hi11 - Aerodynanics & Propulsion
Joseph CG. Thibodaux - Propulsion & Materials
William J. O'Sullivan ~ Propulsion & Aero Sciences
David G. Stone - Stability & Control

Caldwell C. Johnson - Design of Flight Models

Edmund C. Buckley
= Overall instrumentation system:
Morton J. Stoller radar, telemetry, sequencing,
checkout

Charles A. Taylor

George B. Graves - Telemetering

PaL:I F. Fulimeister ~ Doppler Radar

Gerald M. Truszynski - Tracking Radar

Robert A. Gardiner - Guidance & Stability Equipment
Robert L. Krieger - Tracking Radar - Operations Management

We devised many speclalized techniques for this research over the next several
Yyears. We had to seek low cost methods of model construction, instrumentation, and pro-
pulsion, to keep within our small budget, and yet cover significant mumbers of configura-
tions of interest to designers of new aircraft and missiles. Most of our research models
were relatively small, and we used solid rockets almost exclusively for propulsion because

*Me organization relationships are described in detail in Reference 1. Ray
Hooker was my original deputy during the days of bullding the Range. Buckley became my
deputy in January 1948 because of the importance of electronic interface with the research
programs. Later Shortal replaced Buckley as my deputy and became head of PARD in 1952
when I took other duties.
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they were adequate 1O give us the speeds Lhat we peeded, and were sinmple ond relatively
inexpensive. In fact, standard sireraft rockets were avallable to us free of chargs from
the Navy. The s0lid rockels were fitted inside the fuselages of our research models,
witlch were often constructed of wood with metal dnserts %o rave the required zercdynamic
shape and the necessary strength ard stiffness.  An early drag resedrch model in its spe-
elal launcher i3 shown in Floure 2. Svstematic studies were rude of wirng ard body drag
using simple models of this type.

Flg. 2
An Farly Drag Heuearch Model in its Special
Launcher at Waliops Island, Uctober 1845

4 Doppler radar, TPS-5, obtained from the Ay (Flpure 1), was ussd to track the
models in coasting flisht 20 that we could measure the drag of cofliguration without have
ing to put instruents Into the model itself. This was rossible because the radar was suf-
ficlently precise in ifs measurenent of velo 5y that orme could accurately determdne the
deceleration of differentiating the velocity-time curve. This measure of decelsration,
with the known rass of the model, pave us the drag Torees versus Yach number. Fadiosordes
were used for atmospheric data. & typieal velocliv-time curve for an earyy drag test iz
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g 3
Early Doppler Radar (AN/TPS~S) Used at Wallops Islard
in Initial Aerodyramic Drag Studies

shown in Figure 4. After burnout, the slope of the curve is a measure of the drag.

Figure 5 shows the results of systematic study of the effects of sweep-back and aspect
ratic on the drag at supersonic and transonic speeds. As time went on, the radars were
improved and greater accuracy and range were cobtained. Systematic tests were made with
larger models and over a greater speed range. Figure 6 shows typlcal results from system-
atic tests of various fuselage shapes.

Drag measurements of this type became our most important product during those
early years. 1 recall, however, the first real trial of the technique occurred during &
visit of Ceorge W. lewis, Director of Aerconautical Research in Washington, and Jerome C.
Hunsaker, Chalirman of HACA, both men of great prestipge ard authority. As luck would have
it, the model we launched to show how the technique worked lost ifs wings due to a strue-
tural fallure. Hunsaker Immediately sald, "So the technique 1is no good; it doesn't work.”
I recall replving, "No, Dr. Hunsaker, we simply have to learn how to make the wings
stronger.! This we wire able to do, and for the next ten years or so Wallops was to meas-
ure the drag characteristics of literally hundreds of new airplane and missile designs, 43
well as make systematic studies of wing and body drag and of other itcns.

Data on the effectiveness of various types of controls were provided by another
ve simple technique that utilired a polarized sigral from a small radio transmitter in
the mrdel to measure the rate of roll as the model coasted through the speed range from
supersonic to subsondc speeds. The effectiverness of defiected allerons on winged mo s
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A Typical Vel.city-Time Curve for a Drag Fesearch Model

in producing rate of roll was a direct measure of the aileron power of the design at the
various speeds encountered. In this way, we measured the properties of various kinds of
ailerons and spoilers on swept and unswept and tapered wings of various aspect ratios.
These results fouxd immediate use in the design of missiles and high-speed aircraft. A
typical test result is shown in Flgure 7, where reversed alleron effectiveness is cured by
using a blunt tralling edge on the aileron.

During this early phase of Wallops Island work, the systematic data on the drag
-~ rontrol effectiveness was also used as a yardstick for camarison with other tech-
niques, such as the wing-flow technique in-flight and the transonic bump technique in wind
tunnels. Conventional wind tunnels were still unable, because of the choking problems, to
provide useful d¢’.a for aircraft and missile configurations at speeds close to the speed of
sound.

As our abilitles increased., we were able to provide free-flight data on the wing
flutter characteristics arri pressure distributions, as well as on dynamic behavior of
complex wing-body arrangements. Using our new free-flight techniques, we provided infor-
mation for the design of the X-1, X~2, and X-3 research airplanes. Model tests «i new
fighter airciaft were made at Wallops Island while they were still on the drawing board.
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Effects of Wing Plan Form on Drag From
Early Tests at Wallops Island

The Investigations usually concermed drag and stability through the speed of sound. The
North American F-100 fighter was tested in this manmner, as were many others. In the mis-
sile fleld, models of the Rascal, the Snark, the Sparrow, and the Navaho were flown at
Wallops Island, to name only a few.

During these early years of gulded missiles and supersonic flight, the ram Jet
was considered to be an engline of great promise, and a number of ram jet test vehilcles
were flown at Wallops Island. One such program involved the NACA Lewis Laboratory at
Cleveland, Ohio, which had prime responsibility for ram jet engine research. Their pro-
gram used free-flight vehicles air-launched over the Wallops Island range. The concept
was to munt the test vehicle underneath a carrying airplane at the Cleveland airport, and
then take off and fly to the vicinlty of Wallops Island. Once over the Island and acquired
by tracking radars, the airplane would proceed on a drop run with its test vehicle under-
neath. The ram Jet engine would then be actlivated amd the test vehicle launched ¢n a
prescribed trajectory. The radars would track its flight while the telemeter receivers at
Wallops Island would record the instrument records of the engine operation. This technique
proved to be very successrul, and many such drop tests were made in the years of 1949 and
1950. Key people in this lewlis Laboratory work were Scott Simpkinson and Jchn Disher,
both of whom jolned the Mercury Space Task Group in later years.
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Effect of Fuselage Shape on Drag From Wallops Island Tests

A second ram jet program involved a langley group under Paul Hill and Max Faget
that specialized in ground-launched test vehicles using ethylene fuel and burners of short
combustion length. The configuration consisted of a long central body containing the fuel
tank with two ram jet engines mounted as nacelles on either side of the horlzontal tail.
The first ram jet of this type was flown in March of 1950, achieving a Mach number of 3.02,
a new world record. A second flight a few months later achleved a Mach number of 3.2 and
the test vehicle coasted on up to a height of over 130,000 feet. Hugh Dryden was greatly
inpressed at the performance of these small ram jets and took great pains to inform the
military services of the success achieved at Wallops Island. However, both the Air Force
and Navy were indifferent to this work, and showed little interest in following up on the
Langley designs.

After these initial successes, ram Jet work gradually lost favor to the increas-
ing importance of the ballistic missiles in the national programs. The Langley work was
phased out and the Lewls flight efforts turned to research on reentry bodies. It is of
interest that a young engineer, named George M. Low, was working with Scott Simpkinson on
reentry bodies air-launched at Wallops Island only a few years before they both jolined the
Mercury effort for flying man in orbit. The research vehicles flown by the Lewls lLab for
measuring reentry body characteristics were able to achleve very large Reynolds numbers at
high Mach numbers because zn air-launch allowed the test vehicle to penetrate dowrwerd into
the atmosphere achieving high Mach number in the dense lower atmosphere, whereas the test
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Effect of Aileron Shape on Rate of Roll at Transonic
Speeds From Early Tests at Wallops Island

vehicles ground-launched from Wallops Island achleved high Mach numbers in the upper

atmosphere where the Reynolds numbers were lower. Thus, the Lewis work made a good coun-

terpart for the work done at langley in contributing to the knowledge of aerodynamic heat-
ing on reentry bodies for ballistic missiles.

I cannot leave free-flight techniques without describing the stability and con-

trol work using "pulsed controls." In this technique, the elevators, or pitch controls of

an aircraft or missile configuration, were moved abruptly up and down in a square wave
pattern by a motor drive, and the response of the model in pitch was measured using

accelerometers ard an angle of attack meter. From these data it was possible to obtain

not only the static stablility, i(zm_ but also the 1ift curve slope,
and the drag due to the 1ift dCD.
dCL .
A variation of this technique employing "pulse rockets" was also used. Pulse
rockets were simply small rockets specially designed to give pitch or yaw disturbances to
the model during flight for the same pwpose, i.e., stability measurements.

ment in all this work was the angle of attack meter.

dCI the neutral point,

A key instru-

We developed our own device in NACA
that consisted of a small delta-wing probe mounted in the undisturbed airflow forward of
the nose of the fuselage.
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But it was always a problem to obtain enough monetary support to do all the work
that needed to be done. In free~flight testing, it was especially difficult to convince
the Congressmen and other high officials that work was really worthwhile when the models
had to be destroyed in the tests. People would always exclaim: "What a shame to let such
a fine model destroy itself in the sea." Recovery efforts would have been much more
expensive tnan the models at that time, and, in spite of the loss of the model with each
flight, our costs were highly competitive with the supersonic wind tunnels which had very
great initial cost and far less flexibility.

However, American industry, our principal customer, was impressed with the value
of our results and they were not bashful in asking for more. A group called the "High
Speed Subcammittee,” which was led by Eugene Root of the Douglas Company, together with
other members of the aircraft and missile industry, supported us in a solid manner. They
recommended in a unanimous vote that the Wallops Island work be expanded by a factor of at
least three. This recommendation was passed on through their parent Committee to the
NACA itself. The NACA budget for the Wallops Island work was increased by a factor of
three and this action greatly helped in expanding our work.

During this time of intensive work on new research techniques, I was appointed a
member of a group in Washington called the "Planning Consultants to the Comnittee on
Guided Missiles." Karl T. Compton, President of MIT, was Chairman of the parent Committee,
the Committee of Guided Missiles, which operated in the Pentagon. It was the job of the
Planning Consultants to review the nation's guided missile programs and to make whatever
recommendations we felt would make for a stronger and more effective national effort. It
was a great opportunity for me as a young englneer, whose specialty was aerodynamics and
structures, to work so closely with these people from industry, university, and government,
who were skilled in all the disciplines and in management as well.

While I served on this Board (1946-1947) our work covered the early period of
the national guided missile program. This was the time when the Lark, the Hermes, the
Bumblebee, the Navaho, and the Nike were among the major missile projects in the United
States. The atom bomb was still so secret that even people working as Plunning Consultants
for the Camittee on Guided Missiles were not privy to the information on the sizes and
welghts of these weapons. We made several recamerdatlons to the Guided Missile Committee.
The most important one, in my opinion, was that the ballistic missile had great promise
as a weapon and that the technical problems in guldance and reentry could be solved. Of
course, it was up to the Guided Missile Committee as to how our recommendations would be
taken armd it was several years before the national program to develop the ballistic mis-
sile was Instituted.

In looking back over the years following World War II, the data and techniques
developed at Wallops Island had an important and quite profound effect on U.S., Alrcraft
and missile designs. In later years, the Wallops Island group would gain competence and
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experience in dealing with the problems over almost the entire spectrum of high-speed
flight. This background was to be a great help in moving Into the space program when the
opportunity came.

WALLOPS ISLAND: TRAINING GROUND FOR SPACE

I have beer asked many times: "Why was Wallops Island such a goud trainir~
ground for the space age?" Several factors were important. First, in a riight test pro-
Ject, the engineer had to conslder the whole spectrum of problems. He learned about all
the phases of his project even though he might only be seeking a drag curve. The model
had to be designed and constructed with a power plant, a launcher, telemeter and instru-
ments, radar tracking, operational crews, and so on. This broad kind of responsibility
tends to attract and develop exceptional people. I found this to be true also in flight
research with manned alrcraft. One had to take a broad view; the detall thinkers tended
to gravitate to the wind tunnel or other kinds of specialty work.

The fact that the research models were expendable and therefore had to achieve
a very high rellablility was also an important factor. For example, the pyrotechnics had
to work, the second stage rockets had to ignite, the electronic systems had to survive the
vibrations of the launch and the accelerations of the flight. We had to be concerned with
structural integrity because the loads imposed on these models were hijh lriueed. We had
to be concerned with wing flutter and divergence, and we had tn deal .1 ™ problems of
aerodynamic heating. Pressure was on the operational people to acg .= "he models with
radar or the flight wruld be a failure, and we were operating over the sea, which gave us
an intimate knowledge of the recovery envirorment with which we were to work later in
recovery of manned space capsules.

We were using as everyday tools items that would be vital to space projects.
This activity thus became a great training ground for the young people coming up. We
learned the necessity of keeping our deslgns extremely simple and attacking a problem in
steps. During the first two or three years, I insisted that we use no more than 4-to-6
channels of telemetry in a given model, and that we build our programs to minimize the
effect of a loss by not Involving too much effort in any one flight. Wherever possible
we used the backup systems that were to become important in spacecraft design. However,
the extreme welght sensitivity of these early rocket models made redundancy difficult to
achieve except, of course, for very small, light items such as the electrical squibs used
for igniting rockets and activating other devices.
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NEW HORIZONS

In the fall of 1947, the X-1 research airplane, piloted by Major Charles Yeager,
became the first nanned airplane to break the sourd rarrier. Thanks to the results from
the Wallops Islard rocket models and earlier transonic research, there were practically
no surprises. It was a great milestone of flight. ILater that same year, John Stack and
his associates at Langley Ffleld bullt the first truly transonic wind tunnel. It was
nelther open nor closed, but had a slotted throat which permitted the flow to go quite
smwothly through the speed of sound in the test section without the choking phencmena of
the past. This type of wind tunnel was to be further refined and applied to wind tumriels
all over the world.

Our work at Wallops Island began changing. There was less incentive for tran-
sonic testing with the improved wind tunnel capability, amd our interests were increasing
in higher iach number problems. In 1952 Bob Woods. the Chief of Airplane Design for the
Bell Aircraft Campany, proposed a new research airplane, the X-15, for flying man to the
very edge of space. I remember well his proposal, and equally well the people even in
those times who said, "Why fly man? Why not fly an instrument?" My reply was: "Man will
fly in space someday, so why not start doing it as soon as possible."” This was the first
time I heard the theme I would hear so often in later years reflecting the conflict
between manned and urmanned flight. The X-15 became a zuccessful research . ‘rplane, but
the blunt space capsules 1. both the United States and Russia became the first true space
vehicles.

In the gulded missile field, heat transfer was becoming very important. Heat
transfer research lent itself well to rocket model techniques at Wallops Island. Very
accurate and useful measurements were made in free-flight usiig the skin of the missile as
a calorimeter. This work started with research on slender ~.dles of revolution and in
later years nroceeded to concentrate on reentry bodies having blunt faces. Figure 8 shows
a research missile designed for bourdary-layer and heat transfer work at high Reynolds
numdbers at . personic speeds. The model was designated the RM~10 and used for correlating
flight and wind turmel results to show the effects of Reynolds number and turnel turbu-
lence at various Mach rumbers.

Mv own career was changing along with the changing research picture. I became
an Assistant Director of the langley Center, and my responsibilities broadened Lo include
the Structures and Aerodynamic loads Divisions in addition to the free-flight testing at
Walls Island. During the next few years we worked very hard to develop structures and
techniques for high-speed flight and high temperatures. The work at Wallops Island went
to higher and hlgher speeds using multistage s0lid rockets. In order to reach the high
Mach numbers required, powerful new solid rockets were acquired and staging techniques
reached a high degree of sophistication. 1In the years Just prior to Sputnik, five-stage
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Pig. 8
Pesearch Missile BM-10 Desipned for Bourdary-laver and Heat Transfer
Research at High Reyrnolds Number and Supersonic Speeds

rockets were used to achieve alispeeds greater than Mach 15.0. A Pive-stage rocket
designed to meazsure heat transfer on a blunt body is shown on the launch pad in Flgure §.
Tre know-how acquired in designing multi-stage solid rockets was arplied in later years
in the develcpment of the multistape rocket called the "Seout." The Scout was to launch
satellites into Earth oohit from Wallops [sland as well as from other locations. It is
still Prequently used.

At langley Pleld, meantime, we were also creating new kinds of grow facilities
such 15 avc jets, pebble-bed heaters (using aluming, zirconia, ard thoria), and conbustion
Jets of varlous sorts. Paul Purser sorked with me on speclal assigment to create many of
thesc new hiph-temperatioe facilities. Most of these were pllot models of ideas that
were to be pucsued further in the future, but they were also very productive of data mn
heat transfer and ablative materdals for ballistic missile deslgns at that time.  Flpures
10 argd 11 show the design of a zirconla pebble-bed heated let which 1z still in service,
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Fig.
Five-Stame Heat Transfer Test Vehicle Launched
December 1956, Wallors Island

Supersonic air jets with stagnation temperatures of 4000° were used for material testi:g.
A larger facility of this type was later bullt at the Ames Research Center in California.

EVOLUTION OF THE MERCURY CONCEPT

The launch of Sputnik 1 on October 4, 1957, had a great effect on the t.dnking
of all of us in the NACA. I can recall watching the sunlipht reflecting off of the
Sputnik 1 carrier rocket as it passed cover my home or the Chesapeake Bay in Vireiria., It
put a new sense of value and urger:y on the things we had been doing. When nne r2nth
later the dog, lLoika, was placed in orbit in Sputnik 2, I was sure that the Scvi: = wre
planning for man-in-space.
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Fig. 10
Diagram of Ceramic-Heated Tur.el at lLangley Fleld, 1957

At that time, many of us started thinking intensiveiy about marmed satellites of
ore kind or ancther. It seemed to me tiat the United States would surely campete with the
Sovist Union ir space research. Prior to this, many of our research people hmd been
3tudying manned hypersonic gliders. in fact, there was a high-priority research project
sponsored by the Alr Force for studying Just such a vehdcle. This work later became the
zasis for the Dyna-Soar Project that continued until the end of 1963 before it was can-
celled., Another hypersonic glider, the X-15 .esearch airplane alreaqy mentloncd, was under
development. It war designed for a raxinum speed of about a Mach mumber of 7. According
to histories of this time period,“’g‘ work was beirgz done on marmed satellites even belore
Sputnic. I do not recall having contact with this work except for that of Harvey Allen of
the Ames Aesearch Centor. He wes the first, t~ my recolleztion, to propose a tlunt body

463



Fig. 11
Protograph of Ceramic-Heated Tunnel at Langley Field, 1957

for manned satellites. He suggested a sphere to encleose the man and said, "You just throw
it," meaning, of course, launching it into crbit with a rccket.

In the fall of 1957 we held a me«ting *o discuss "Round 3" at the Ames Research
Center in Califarnia. "Round 3" was a term for the next step for research aircraft beyond
the X-15. ..3 it happered, tle Soviets iaunched Sputnik the week before the meeting. Tle
impact of the Soviet achievement on the meeting was the realization that orbital flight
was a legitimate nationai goal. I could rot attend the meeting, and Purser amd Faget
represented the larngley and Wallops group. They came away disenchanted with hypersonic
gliders and convincer that a blunt body-type of manned capsule should be the next step in
manned flight. Al Eggers of Ames lad proposed a campact-type of glider, now termed a
"1ifting body,” snaped like "half-a-balted potatc." This was a clever decign and one which
would have inherent advantages in lower reentry g-forces.
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In March 1958, at another conference held at the Ames Research Center, Max Faget
presented a peper+ called "Preliminary Studies of Marmed Satellites - Wingless Configurae-
tion: Non-Lifcing." This was a very significant paper. It put farward most of the key
items that we would use in conducting the Mercury Project. It :howed that a sirple, non-
11fting satellite vehicle of proper design could follow & ballistfc path in reentering the
atmospliere without experien:ing heating rates or accelerations that would be dangerous to
man. It showed further that retrorockets of modest performance were adequate to bring the
capsule down from orbival speed and altitude to a reentry into the atmosvhere. It also
described the use of pa achutes far final descent and small attitude jets for controlling
the capsule in orbit, during retrofire, and reentry. This paper concluded: "As far as
reentry and recovery are concerned, the state of the art is sufficiently advanced so that
i1t 1s possible to proceed confidently with a marned satellite project based upen tne
ballistic reentry type of vehicle."

Because of its great simplicity, the nonlilting, ballistic-type of vehicle wus
the front runner of all proposed manned satellites, in my judgement. But there were many
variations of this and other concepts urder study by both govermment and industry groups.
The cholice involved considerations of weight, launch vehicle, reentry body design, ard,
to be honest, gut feelings. Some people felt that man-in-space was only a stunt. The
ballistic approach, in particular, was under fire since it was such a radical departure
from the ailrplane. It was called by its opponents "the man in the can,” and the pilot was
termed only a "medical specimen.”™ Others thought it just too undignified a way to fly.
Even Hugh Dryden, who at that tim= was Director of NACA, labeled the ballistic capsule
proposal of the Army's "Project Adam™ the same as "shooting a lady out of a cannon.”™ When
we proposed a similar ballistic phase in the Mercury Project a year or so later, he
approved it since it was by then a bulldup phase to orbital flight in the proof-testing of
the spacecraft.

Vardous design concepts urder study by U.S. industry at that time are shown in
Figure 12. These configurations were compared and discussed at a conference held at
Weight Field in January 1958. Weights of satellites varied from 1,000 to 18,000 pounds,
and a wide variety of launch vehicle cambinations were proposed. Even the X-15 was in the
rumning. Its backers thought they could "doctor it up” somehow to get it through the
reentry heat phase and thereby make it an orbital vehicle. Arthur Kantrowitz of AVCO had
a very interesting concept which would deploy a very large metal parachute in orblt to
cause enough drag or braking action to cause reemtry. During reentry, the metal parach.te
would actually becume white hot from the aerodynamic heating. Nevertheless, the majority

*Benj. - : . J. Garlard and James J. Buglia collaborated with Faget in preparing

this paper.
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Rig. 12
Marmed Satelli.es Under Study by U.S. Industry, Jarnuary 1958

of the accospace campanies felt that some sort of ballistic shape should be used. Cost
estimates varied fram 40 million dollars to about 900 million.®

One conceprt of considerable interest, not shown in Figure 12, was proposed by
Charles Mathews of Langley. It was the forerunn.r of the space shuttle designs of today.
He proposed a circular-winged craft that would reenter at a very high angle of attack. In
this mode of flight the heating rate would be greatly reduced and confined largely to the
lower surface of the wing. Following the reentry heating phase, it wculd pitch ovar and
fly tc a larding 1ike a conventicnal airplane. All these ard other concepts were interest-
ing and no doubt could have been made to work in due time. However, the most advanced
ballistic missile at that time, the Atlas, could be expected to 1lift only about 2,000'H

*It 1s of interest that the actual cost of the Mercury Project was about 400
million dollars. This cost covered everything, including the constructfon of the world-
wide tracking range and the steaming time of the U.S. Navy for recovery purposes.

'H’Ihe 1ift capability of the Atlas grew to more than 2,500 pounds by the time
Mercury was ready to fly.

466



poxds imo orbit. It seemed obvious to owr group, therefore, that only the most simple
ballistic capsule could be used if manned space flight were to be accamplished in the next
few years.

During this pe:siod, I spent more and more time in Washington worddng as an
assistant tn Hugh Dxyden, the Director of the NACA. There was a great deal of interest
in space flight, and plans were going ahead at various levels in Goverrment for the creas-
ing of a national space agency. Testimmny was being given to the Congress by eminent
people in science amd technology on what they thought should be done in order to help make
the United States campetitive with the Soviet Union in thls new space age.

THE HOT SUMMER OF 1958

Tn the early summer of 1958, a number of us from Langley Field and other laborua-
tories of NACA went to work in Washington full-time to help Dryden and other members of
his staff put together a plan and a “udget for the new space agency that seemed certain to
be created by the Cangress that year. Apout 20 of us made our headquarters in one large
roam on the sixth floor of the old NACA building. There were about 10 telephones in the
roam, and we worked together and with others in Washington ard around the country to
create a plan and a budget. By this time, Abe Silverstein of the Lewls Research Cente~
had been transferred to Washington, and Dryden placaed him in charge of plamning the entire
space flight program.

Abe Silverstein and Hugh Dryden assigned to me to manage the man-in-space pro-
gram during that hot summer of 1958, severai months before NASA was created. I put
together a plan that I hoped would be acceptable, not only tc the people in NACA, but to
the Advanced Research Projects Agency (ARPA), and, of course, Lo the President's Scientific
Advisors. 1In order to do this, I collected a select grouy of people from Langley Field
and from the lLewis Laboratory to form a sort of task force. Members of this group included
Max Faget, Paul Purser, Couck Mathews, and Charley Zimmerman of the Langley Lab, Andre
Meyer, Scott Simpkinson, and Merr-itt Preston of the Lewis Lab, and many others on an "as
needed" basis. George Low and Warren North of Lewis were brought in toward the end of the
sumer to help with the final plan, as was Charies Donlan of Langley.

Turing those humid summer days we cam= up with all of the basic principles of
Project Mercury. The capsule would have a blunt face and a coniczlly-shaped afterbody. It
would be pressurized with a breathing atmosphere for the astronaut. The first reai design
to be put on paper was the work of Caldwell C. Johnson of the langley and Wallops Island
design groups. This original design is shown in Figure 13. Working closely with Max
Faget ard others at Langley, Caldwell Johnson continued to create successful spacecraft
desigrs over the years. He helped create the designs for Apcllo soon after doing those for
Mercury. The escape tower was concelved by Max Faget, Andre Meyer, and some of their
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Pig. 13
Early Version of Mercury Capsule, Sumer 1958

associates that same summer. The contour couch, anobher of Mox Paget's ldeas, that pio~
tected the astronaut agalnst the hipgh pe-forees during launch and reentry, wes the List key
development in our plan that made Mercury possible. It was tested at the Johrsville cen-
trifuge also that sumer and proved effective for g~lcads of over 20-g.

The launch vehicles proposed were the Atlas for the orbital phase of flight, witn
a Redstone used for enrly test f1lights of the capsule with man sboard. The Little Joe
launching rocket, which was a new solld rocket cluster design proposed by Purser argt Fayet,
was plarned for we at Wallops Island & means of testing the capsule conlipuration to
galn experience with this type of flight vehicle before proceeding to the more expensive
and difficult phases in the latter part of the program at Tape Canaveral.

The program did not yet have a name, but shortly after "po-a-hesd," Silverstein
sugpested we call it Project Mercury. This proved fto be an excellent noare and one we
became very ford of . The basic principles or which we bullt the Mercury all enmphasized
simplicity. We wanted to use the simplest and most reliable pproach--one with a mininum
of new developments andd using a propressive bulldup of tests. It was impliclt with this
approach that we use the drag-type resntry vehlcele, an existing ICBM booster, a retro-
rocket to initiate descent from orblt, a parachute system for final approach and landing,
and an escape systenm to permit the capsule awsy from » malfunctlionine launch rocket. Thar
was the way we went Torward,

During July 1958, 1 made the pregsentation of this concept to the Sclentific
Avisor to the Prosident, dames Killian, and o the members of the Presldent!s Selentific
Advisory Board, There were a number of members present who Liobtensd carefully to the
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presentation, among them: Edwin Land, Geoarge Kistiakowsky, and Killian himself. Herbert
Yoric, head of the ARPA Teclmical Staff, was also present. However, some of these gentle-
men were ot at all enthusiastic ahout o plan to put man into space. In fact, I was

cancerned at that time that they would not recomend that the progrsm go farward at all.
At one time in the hearings, Kistiakowsky remariced with great displeasure that o plan
“would provide the most expensive funeral a man has ever had.” However, wihen we left the
hearings, Dryden was very pleased. He thought we had done well ard he believed that the
rogran would go forsard.

Ve also appeared before Congress in presenting this program. The hearings held
befare the Select Committee on Aercnautics and Space Exploration on Auguet 1, 1958, were
the first disclosure to the public of how we plamad to put man in space. I am Impressed
in going back over these hearings how very closely we followed what we said we would do.
We sald we would use the Atlas rocket, a special capsule with a blunt heat shield, and
parachutes for landing at sea. All these things worked out very much as we had proposed.
I was surprised at the public interest in our testimony. Crowds of people jamwed into the
small hearing room to lock and listen during the presentations.

GO AHEAD -~ SPACE TASK GROUP

On July 29, 1958, The National Space Act was sisned by President Eisenhower. The
National Aeronauatics and Space Administration was created and came into actual operation
on October 1, 1958. T. Keith Glennan was appointed by the President to be our first
Administrator. Hugh Dryden, the Director of ™"~ old NACA, was named the Deputy Admini-
strator. NASA had been Iin business but a f>w days when we presented to Glesman and Roy
Johnson, head of the Advanced Research Projects Agency of the Department of Defense, our
plan for putting man in space. The presentations were the work of the Joint NASA-ARPA
Panelfkrlhrned&aace?li@t.* Within two hours we had approval and a "go-shead.™
Glerman advised me to get on with the mroject, go back to Langley Field, anc put together
a group t: menage it.

The group, however, was not to repart to the Center at Langley, but directly to
Abe Silverstein in Washington Headquarters, who had now officialiy been made head of space
projects in the new NASA. The Mercury presentation was mede at the original NASA head-
quarters in the cld D lley Madison House in Washington, which had been fitted out for
executive offices and conference rooms. Among those with me at the presentat.on were
Donlan, Faget, and Mathews from Langley, Low and North of Lewis, Sam Batdaf of ARPA anc,
of course, Silverstein and Dryden. Paul Purser was not present as he was down at Redstone

+Menbers of the Camdttee Included: Robert Gilruth (Chairman), NASA, S. B. Batdorf,
ARPA, A. J. Eggers, NASA (September 24), Max Faget, NASA, George Low, NASA, Warren North,
NASA, Walter Williams, NASA (September 24-30) and Robertson Youngquist, ARPA (September 24).
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Arsenal already starting negotiations for the Redstone boosters for the progrem. George
Iow was to have gone to Langley Fleld with me to help work on the projects however,
Silverstein found cut within a few weeks that he needed Low in Washington. Therefore, Low
remained there as assistant to Silverstein in charge of the Marmed Satellite Program, at
*he Washington level, until Mercury was finished and Apollo was well urdervay. He then
Joined us at the new Manned Spacecraft Center in Houston.

We returned to Langley immediately after the Glerman "go-shead.™ We realized
that we had been given a job of tremendous difficulty and responsibility. I had no staff
and only vertal arders to retum to Langley Field and "get on with the job." Floyd
Thampeon, my boss prrior to this new assigrnment, was of great help in getting the effort
going. When I asleed him how I could get men transferred from the research center at
Langley Field to my new Space Task Group, he suggested that a simple memorandum to him
{stating that I had been authorized by the Administrator to draft pecple fram the Langley
Center) would allow me to name those whom I wanted. This is exactly the way we went for-
ward. 'The histaric memorendum is reproduced in the Appendix. A good share of the leader-
ship in the U.S. space program eventually came from this group.

In those first early weeks we prepared a specification for the Mercury capsule
that went out to industry with a request far their proposals within the next two or three
months. As a matter of fact, the entire time span from project "go-ahead" in October 1958,
through the request for proposal, bidders briefings, source selection activity, and placing
of the cantract, all occurred befare the middle of January, less than four months later.
This kind of performance could only occur in a young arganization that had not yet solidi-
fied all of its functions and prerogatives.

Daring this same period of time we established an arrangement with the Ballistic
Missile Division of the Air Farce for the procurement of the Atlas launch vehicles and for
launch services. We also warked out a plan with General Medaris and Wernher von Braun of
the Army Ballistic Missile Agency for the Redstone launch vehicles, and we started work in
our own staff for a design and specification for the Little Joe rocket to be used in tests
at Wallops Islard. We gave to the Lewis Laboratory, now a NASA installation, the job of
creating a full-scale Mercury mocel spacecraft for an umamned flight at an early date to
establish levels of heat transfer and stability in a full-scale free-flight test on an
Atlas boos.er at Cape Canag - .. Scott Simpkinson of Lewis was the key man in this project.
He and his group, work.ng w. . others at Langley under Jack Kinzler, created a spacecraft
calied "Big Joe," which was the first major step in proving the capsule design. Simpkinson
ard his pecple did the lower part of the capsule, the instrumentation, control system, and
the heat shield, while Kinzler's group did the upper heat shieid and the parachute deck.
The project started in Decenber 1958 and the sracecraft flew successfully in September
19591
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All of owr people warked holidays, evenings, and weekerds. We even warked on
New Years Day that yeer, but we did take off New Years Eve. Those were days of the most
intensive and dedicated work by a group of people that I have ever experienced. Nore of
us «'11 farget it. We were making tests of escape rockets over on the beath at Wallops
Island; testing parachutes in full-scale drops from helicopters. and measuring water
impact lcads on capsule configurations at Langley Field.

In our early arganization, I was the Directar of the Space Task Group with
Charles Donlan the Associat. Director. Paul Purser served as my Special Assistant, Max
Faget headed the Flight Systems Division, Charles Mathews the Operations Division and
Charles Zimmarmen, who came fram the Langley Stability Division, became head of a growp
on Reliability and Quality Assirance. Our new contracts were handled by Sherwood Butler.
We obtafred physicians and flight surgeons with aero-medical training on loan fram both
the Air F rce and the Navy, as well as same psychologists who were to help us in writing
the selection procedures for the astronauts. Dr. Randolph Lovelace of the Lovelace Clinic
in Alburquerque, New Mexico, agreed to head an Advisary Committee on space medical pro-
blems. He was a great help to us in dealing with the medical comunity in the early days
of space.

The events and accomplishments of the Mercury Project have beer. documented many
times. I will not try to cover them all here again. But there are a few memorles and
anecdotes that are interesting and have never been told befare. One such memory has to do
with the term "astronaut.” I remember very well using this term to describe the men to be
selected as flight crew members with Dryden. The question came up as to whether we should
call them "astronauts” or "cosmonauts." Dryden was of the opinion that "cosmonaut" would
probably be more accurate because astro, of course, applies to the stai3, and we really
were beginning to probe only the nearby cosmos. However, the way it turned out, everyone
we talked to seemed to prefer "astronaut," and this was the name that stuck. That is
fortunate, I belleve, because now when we say "astronaut," we know we mean Americans, and
when we say "cosmonaut,” we know we mean Russians.

Initially our specialists in crew selection proposed choosing space pilots from
people who had dangerous professions, such as race car drivers, mountain climbers, scuba
divers, as well as test pllots. Few people realized then the degree of skill, knowledge,
and training an astronaut would need. When President Eisenhower decided that astronauts
would be chosen from a military test pilot pool, we breathed a sigh of relief. This was
one of the best decisions in the program. It made it quite simple and logical to delegate
flight control and command functions to the pilot of the satellite.

We returmed again to Wallops Island in the Mercury Program to launch Mercury-type
capsules with the Little Joe rocket (Figure 14). We started first with a research program
Just to get more flight experience with the new space capsule configurations. We had to
be sure there were no serious performance and operational problems that we had simply not
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Fig. 14
Production " rewry Capsule and Little Joe Booster
Rocket. in Background, Wallops Tsland 1961

thought of in such a new and radical type of flight vehicie. We alsc went back to Wallops
in April 1961, before the first Vostok and Mercury manned flights, to test the McDonnell
capsule at high dynamic pressures with the Little Joe rocket. The purpose of t 2se tects
was to ensure that the escape tower and the spacecraft would function properly in the
abort mode at high dynamic pressures. These tests proved highly successful by uncovering
some deficiencies in the limit switch system thac sensed separati.n which, if they had not
been corrected, might have caused unnecessary aborts in the fMight tests that followed at
Cape Canaveral.

Qur Space Task Group was growing. We were hiring not ouly from Langley, but
from lewis and from other agencies of the Government, and from industry as well. Those
days must have been particularly difficult for Langley and its Director, Floyd Thompson,
becaise there was such a need for good people that we could not help but continue to
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recruit from the Langley Research Center. Floyd Thompson was very wise in the way he
handled this. He told me one day, "Bob, I don't mind letting you have as many good people
fram Lang ey as you need, but from now on I am going to insist that for each man you want
to take, you must also take one that T want you to take." So this is the way it happened.
From that day forward, whenever we took a new man that we had recruited, we &lso took a
man the Langley was eager to transfer.

During those early days we had technical reviews of the progress about every two
months. We elther journeyed to Washington with our charts and models to discuss with
Administrator Glennan and his staff our progress and probiems, or he would come to Langley
Field with Hugh Dryden, Abe Silv..stein, and others fiv. UYeadquarters. These reviews were
very good indeed because they set up milestones against which we could measure our progress.
We were able to flag our problems for the Administrator, and we had plenty of them.

One of my problems in those days was getting authority from Washington to buildup
an adequate staff. This was a project of an entirely different dimension than anything the
NACA had ever done before, and even with my best efforts, I still had only a hurnvhred or so
people for a project which was growing in complexity and spending many millions of dollars
a year. We had to cover many fronts, not only in the manufacturing area and the launch
vehicle area, but also in the operations area as well. We had to develop a worldwide
tracking net, and work ou. recovery operations with the U.S. Navy and Air Force. All in
all, we had many, many tasks, and for a time I got very little sympathy from my superiors
In Washington when I approached them with the need for more men. Fortunately, however,
they were ultimately convinced, and we received the Civil Service billets we needed from
the newly created Goddard Space Flight Center.

We selected astronauts in April 1959; we flew the Big Joe capsule, our first
full-sca’.> reentry test launched by an Atlas, in September 1959. In July we suffered a
major setback when our first Atlas-Mercury production vehicle falled structurally under
launch loads. These problems were not cleared up until the flight of Mercury-Atlas II in
February 1961. In Decembr~ 19¢0, we had our first succussful flight test of a production
capsule launched by the Redstone at Cape Canaveral. Things were beginning to fall into
place, and we worked hard to accomplish the first marmed flight in 1961.

THE END OF THE BEGINNING

Our first flight in 1961 launched the chimpanzee named "Ham." Ham was a friendly
little fellow who received great play in the newspapers. His flight was highly successful
from an aeromedical point of vie . He was able to function perfectly durlis; the period of
welghtlessness, He did all his chores and withstood not only the normal launch accelera-
tions, but also a 20-g thrust of the escape tower which occwrred because a Redstone timer
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was improperly set and had not deactivated the abart circult at the time of main-stage
burnout. This was to glve the capsule an added push on its way to a new distance record
for a Redstone and a landing point far away from the recovery ships.

After the flight of Ham and other tests on Rclstone, Atlas, and Little Joe
rockets, we were ready for manned flight. On May 5, 1961, Alan Shepard became our first
man into space. Later that month, the decision was made to establish a goal of landing
Americans on the Moon and returning them safely to Earth before the end of the decade.
President Xennedy made that decision on the advice of Lyndon B. Johnson, the Vice President,
James Webb, the new NASA Administrator, and with the manimous support of the Congress of
the United States. This truly marked the end of the begimning. John Glenn would fly
successfully into orbit in February 1962, to be followed by Scott Carpenter, Wally Schirra,
and Gordon Cooper—Cooper making the longest flight of the Mercury Program in May 1963.

The years fram "Wallops Island co Mercury" saw the science of flight progress
from the sonic barrier to manned satellites capable of orbiting the Earth. In looking
back over those years, I think we were extremely fortunate to have developed the people
ard the capability for manned spacecraft design and cperations. We were fortunate also to
be there when needed, and >ven more fortunate to have been given the opportunity to
participate in such an important and exciting part of world history.
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