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FOREWORD

TIIE NATIONAL AERONAUTICS AND SPACE ADMINISTRATION is charged by
Congress with the responsibility for conducting the U.S. civilian
program for the exploration and scientific investigation of space, as
well as for the peaceful utilization of space for the benefit of all man-
kind. It also is responsible for the conduct of aeronautical research.
NASA is scarcely two years old, having come into being on October 1,

1058,

SPACE EXPLORATION is an exciting and an important part of the total
challenge presented to mankind in these last decades of the 20th cen-
tury. With its brief history, NASA is quite aware that man’s effort
to navigate in space has considerable background. NASA’s organiza-
tiona] nucleus was the National Advisory Committeo for Aeronautics
which spearheaded aeronautic research and development for 43 years.
Many of NASA’s programs, facilities, and personnel have come from
activities long associated with pioneering developments in rocketry
and the space sciences.

RESFARCH AND DEVELOPMENT in the conquest of space in the United
States has involved scientists, engineers, civil and military activities in
Government, universities, and industry. Liquid-fuel rocket propul-
sion, as is well known, was first demonstrated in the laboratory and in
flight by Prof. Robert H. Goddard of Clark University. Rocket
propulsion then came to worldwide notice in the German V-2, while
subsequent ballistic missile development provided the propulsion mak-
ing possible earth satellites and space probes. NASA’s mission is one
of joining all governmental agencics, the academic community, and

industry in a national program for the peaceful conquest of space for -

the benefit of all mankind.

aN's EXPLORATION of three-dimensional space above the surface of
the earth, first in and now beyond the life-giving atmosphers, has
been a dramatic experience. In the scientific era in which we live,
fundamental knowledge will determine our destiny more than ever
before in human history. Exploration of space has provided im-
portant tools and new impetus in our scientific quest for knowledge
concerning the true nature of matter, time, motion, and even life
processes. Ve are learning hard data about many extraterrestrial

realities for the frst time. Unpredictable benefits for men on earth
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seom inevitably to result from developing the technology to explore
and to learn on the newly available frontier of space. Technological
progress spurts on.

SPECTACULAR and exciting events in serospace affairs have generally
been rather well publicized and widely noted, at least after the achieve-
ment of the Wright brothers became known. Behind the well-known
milestones of practical flight, however, have been less publicized
achievements in scientific research and engineering development mak-
ing such progress possible. This volume helps to provide a fuller
appreciation of events and activities already behind us. Perspective
on the ever-quickening pace of events, provided by this chronology,
helps provide some insight into the meaning of the events of tomorrow.
The inevitability and swift pace of technical change, for example,
can be more clearly appreciated. -

FREE PEOPLES everywhere must retain a reliable perspective from which
to discern better the future scientific, social, economic, political, and
strategic consequences of dynamic advances now underway. Obviously
the manner of the impact of technology upon society in the future will
partly result from the broadest possible appreciation of its full
significance. :

Huen L. DrypeN, Deputy Adminisirator,
National Aeronautics and Space Administration.

Drcemser 16, 1960
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ABBREVIATIONS

AA—Antiaircraft

AAC—Army Afr Corps (USA)

AAOB—Aeronautics and Astronautics
Coordinating Board (NASA-DOD)

AAF—Army Alr Forces (USA)

ABMA—Army Ballistic Missiie Agency

AEC—Atomic Energy Comunission

AF—U.8. Air Force

AFA—Air Force Association

AFB—Alr Force Base

A¥BMD—Ballistic
(USAF)

AFMTC—Misslle Test Center (UBAF)

AMAL—Aviation Medlcai Acceleration
Laboratory (USN)

AMC—Ailr Materfel Command (USAF)

AMR—Atlantic Misslle Range (Cape
Canaveral, Florida)

ANP—Aircraft, nuclear powered

ARC—Ames Research Center (NASA)

ARDC—Air Research and Development
Command (USAF)

ARPA—Advanced Research Projects
Agency (DOD)

ARS—American Rocket Soclety

Missile Division

BMEWS—Ballistic Missile Early Warn-
ing System

BuAer—Bureau of Aeronautics (USN)

BuOrd—Burenu of Ordnance (USN)

OAA--Civil Acronautics Authority (or
Administration)

Cal Tech—California Institute of Tech-
vology

ONET—French Telecommunications Ks-

tablishment

OOSPAR~—Committee on Space Itesearch
(International Council of Scientific
Unions)

C/S—Chief of Staff

CSAGI—International Special Commit-
tee for the IGY

DEW—Distant Early Warning Line
(DOD)
DOD—Department of Defense

FAA—Federal Aviation Agency

FAI—Fédération Aéronnutique Inter-
natiouale

1

FNRS—I'édération Nationnle Researche
Scientifique (Belgian)

FRC—Flight Research Center (NASA)

FY—Fiscal Year

GPO—QGovernment Printing Office
GSFC—Goddard Space Flight Center
(NASA)

IA¥—International Astronautical Fed-
eration

IAS—1Institute of the Aeronautical (now
Aerospace) Sciences

I0AO—International Oivil Aviation Or-
ganization

ICBM—Intercontinental Ballistic Missile
(DOD)

IGY—International Geophysical Year

IRBM—Intermediate Range Ballistic
Missile (DOD)

JANTAB—Jolint Army and Navy Techn!-
cal Aeronautical Board -

JATO—Jet-asslsted takeoff

JCS—Joint Chiets of Staff (DOD)

JNW—Joint Committee on New Weapons
and Equlpment (OSRD)

JPL—Jet Propulsion Laboratory (NASA-
Cal Tech)

JRDB—Joint Research and Development
Board (USA-USN)

LaRC—Langley
(NASA)
IMAIL—Langley Memorial Acronautical

Laboratory (NACA, pre-1048)
LOD—Launch Operations Directorate
(NASA)
LRC—Lewlis Itesearch Center (NASA)

Research Center

MC—Medical Corps (USN, USAF)

MIT—Massachusctts Institute of Tech-
nology .

MSFC—Marshall Space Flight Center
(NASA)

NAA-—National Aeronautic Association

NAQA—Natlonal Advisory Committee for
Aeronautics

NAS—Naval Alr Statlon

NASA—National Aeronautics and Space
Administration

|
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MNATO—North Atlactic Trealy Organi-
zutlon

NDRC—Nationul Defense Rescarch Com-
mittce

NERV—Nuclear Einulsion Reccovery
Vehicie

NIH—National Instltutes of ITealth

NOL—Naval Orduance Laboratory
(USN)

NRL—Naval Resecarch Laboratory
(USN)

NSI*—National Science Foundation

OSD—Oflce of the Secretary of Defense
OSRD—Office of Sclentific Research and
Development

PARD—Pilotless Alrcraft Research Divi-
slon, Langley Aeronautical Labora-
tory (NACA)

PMR—Pacific Missile Range
Mugu, Callt.)

(Point

RAF—Royal Alr Force (Britain)

ROA—Radio Corp. of America

ROAF—Royal Oanadlan Afir Force

R&D—Research and Development

RDB—Research and Development Board
(DOD)

RFO-—Royal Flying Corps. (Britain)

SAQ—Strategic Air Command (USAF)
SAGE—Semiautomatic Ground Environ-
ment System (USAF)

AAM—Bchool of Aviatlou Aediclra
(AAR, USAF, GSN)
SER—SNAP  Experimental  Reactor

(AEC)

SIPACETRRACK—Natlonal Space Surveil-
lance Control Center (USALY)

SPASUR—Space Surveillance Detection
Net (USN)

STG—Space Task Group (NASBA)

STOL—Short takeoff and landing afr-
craft

SUI—State University of Iowa (Iowa
City)

UN—Unlted Nations Organization
USA—United States Army
USAAF—U.S. Army Air Forces
USAF—U.8. Air Force

USAS—U.8. Alr Service (USA)
USIA—U.S. Information Agency
USMC—U.S. Marine Corps

USN-—U.S. Navy

USNC—U.S. National Committee (IGY)

VfR—German Society for Space Travel
(Verein fuer Raumschiffahrt)

VTOL—Vertical takeoff and landing
(alrcraft)

WADC—Wright Alr Development Center
(ARDC)

WDD—Western Development Division
(ARDC)

WOQOO—Western Operations Office
(NASA)

WSPG—White Sands Proving Ground
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PREFACE

ror cenToRIes flight was demonstrated in nature by birds, winged
insects, bats, and some squirrels. Men remained earthbound. The
20th century witnessed the birth of practical aviation and the pro-
found impact which flight increasingly imposed upon the ways of
mankind. The world has been shrunk in time-distance relationships
by the ever-increasing speed, range, and utility of aircraft. States-
men, scientists, artists, businessmen, and tpurists acquired global
wings. The art and science of war was revolutionized by airpower
and military missilry. While aeronautical progress provided atmos-
pheric stepping-stones, developments in rocket propulsion provided
the means of placing manmade objects in space beyond the earth’s
atmosphere and effective gravitational force.

In the past three years, artificial satellites have been placed into or-
bit around the Earth and the Sun, Man is destined to follow his in-
strumented vehicles into space. By means of space vehicles, satellites,
rocket-powered aircraft, and high-altitude balloons, the cataract of
the earth’s atmosphere has been removed for the first time from the
eyes of scientists studying the universe. Revolutionary insight into
physical and life science disciplines is afforded by investigation and
study of the unearthly environment of space. This is the basic promise
implicit in the potentialities of the scientific frontier in our time.
Unforeseeable as well as predictable benefits for society on earth
soem inevitable as a consequence of space exploration. Man’s conquest
of space presents a dramatic challenge. But we should be mindful of
its historical evolution and its broadest implications.

SCOPE OF THE CHRONOLOGY

This volume is largely a response to repeated requests for basic his-
torical information. It is intended to serve as a ready informational
reference, one from whence more detailed historical analysis should
proceed.

Perspective on the dynamic pace of science and technology in aero-
nautics and astronautics is also served by a chronicle of events over
the years, Behind the major milestones in man’s conquest of space
are many not-well-known events. Much more historical analysis and

X



detail scems required to document and to assess the full history of re-
search and development in aviation, rocketry, space flight, and their
related fields. Spectacular events are but the final manifestation of
the idens, concern, and labor of many persons and institutions involved
in sciontific research, enginecring development, finance, organization,
management, and operations. With regard to space vehicles, the
reader need not be reminded that the development of military missiles
was a major factor in advancing the technology of rocket propulsion,
& historical parallel to the first major application of aeronautics to
human affairs during World War I. Yet the broad-based scientific
conquest of space inherently possesses great consequences for society.
Military applications of space technology in the United States are
clearly the responsibility of the Department of Defense and the mili-
tary services and not that of NASA. It seemed pertinent to include
major developmental aspects of military technological efforts in this
volume.

The scope of this chronology is defined in accordance with the fol-
lowing criteria: '

+ Emphasize scientific research and engineering development in aero-
_ nautics and astronautics as well as their related fields.

 Demonstrate historic use of aircraft, rockets, balloons, and space-
craft as tools of scientific research. -

* Specialize upon U.S. efforts with inclusion of sufficient items on gen-
* eral historical events and foreign progress to retain an undistorted
historical context.

s Illustrate practical exploitation of technological progress in aero-
nautics and astronautics. : :

o Exploit generally available source materials o insure widest and
carly utilization of the material compiled. :

Some readers may criticize the selection of events. They may also be
unappreciative of the fact that calendar-located events are not all of
equal historical significance and do not necessarily appear in sequential

order. Brevity and other necessary limitations also imposed certain

format requirements. A detailed index has been prepared to enhance
reference utility as well as topical integration; while a select bibliog-
raphy serves asa Jaunching pad for the stimulated reader. "

SOURCES AND ACKNOWLEDGMENTS

1

Debts were accumulated in the breparz{tibn of this volume, Ttis not

feasible to list all indispensable contributors in NASA’s Headquarters

X

and Centers, in other governmental agencies, or in the academic und
historical community. The following, however, must be named for
their particularly helpful counsel and assistance : Mr. Iarold Andrews
(USN); Mr. David S. Akens (Marshall Space Flight Center) ; Mr.
Joseph W. Angell (USAF); Miss Grace Bogart (NASA Technical
Library) ; Mr. Walter 'T. Bonney (Aerospace Corp.) ; Dr. Paul Davis
(AFAMC) ; Mr. Paul E. Garber (National Air Museum) ; Dr. Murray
Green (USAF) ; Dr. Richard G. Hewlett (AEC) ; Mr. Milton Lehman
(Goddard biographer) ; Prof. W. Ross Livingston (State University
of Towa) ; Mr. Marvin W. McFarland (Science and Technology, Li-
brary of Congress) ; Mr. Donald R. McVeigh (ARDC) ; Mr. Robert
W. Mulac (LaRC) ; Mr. Lee Pearson (USN); Mr. Robert L. Perry
(AFWADD) ; Dr. Nathan Reingold (Yale University) ; Dr. Alfred
Rockefeller (AFBMD) ; Cdr. Malcolm D. Ross (USNR) ; Dr. Charles
Sheldon (House Committes on Science and Astronautics) ; Dr. Wil-
fred J. Smith (Office for U.N. Conference, NASA) ; Mr. Raymond
Snodgrass (Army Ordnance); Mr. John C. Truesdale (National
Academy of Sciences) ; Prof. James A. Van Allen (State University
of Iowa); and Dr. John F. Victory (formerly Executive Secretary
of the NACA). Mrs. Anna Shade ably managed the varied and diffi-
cult chores of preparing the manuscript with able assistance of dedi-
cated NASA typists. The responsibility for the organization and
contents of this volume, however, remains solely that of the compiler.

Additional suggestions and comments will be gratefully received
from any reader at any time. The depth of the historical process must
inevitably be extended. Comments should be directed to the NASA
Historian.

E. M. E.

JAaNuUary 13, 1961,
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PART ONE

From the Founding of NACA to

the Dawn of the Space Age

JANUARY 1915-OCTOBER 1957

rHE FULL HisToRY of man’s exploration of space might logically begin
with the legend of Ycarus, or with the flight of the Wright brothers
in 1903, or more appropriately with their wind tunnel experiments
conducted at Dayton between September and December 1901. Or, it
could begin with the notebooks of Leonardo da Vinci, the laws of
Johannes Kepler, not to mention the contributions of the Montgolfier
brothers, Sir George Cayley, Otto Lilienthal, Octave Chanute, or
Count von Zeppelin.

Regarding the early interest of governments, as such, in the promo-
tion and exploitation of seronautics, a chronology could start with the
specifications laid down by the U.S. War Department for a military
“flying machine” in 1907. Two years later, the United States became
the first nation in the world to possess a military airplane, the “Wright
Flyer.” When the international conflict erupted in the 1914-18 war
in Europe, however, the relative plight of U.S. aviation as compared
to war-stimulated technical progress abroad, was clearly self-evident.

This U.S. chronology begins with the year in which the National
Advisory Committee for Aeronautics was created. There was also
geometric buildup of U.S. military and naval aviation as involve-
ment in military conflict approached. Wartime progress in aero-
nautics was subsequently applied to the pursuits of peace. Rocket
development was also to be stimulated in parallel fashion at o later

" date when military missile development created the propulsion neces-

sary for the scientific exploration of space.
As is clearly self-evident, events in the history of scientific research

" and technical development are not isolated from organizational, po-

litical, military, or other general events, which are occasionally cited
to remind the reader of the broader historical context. A chrenology
is, after all, but & mere recital of known calendar-located events and
equal significance cannot be accorded all events listed in sequence.



1915

January 15: New ofliclal American one-
map duration record of 8 hours 53 min-
utes set by Lt. B. Q. Jones in a Martin
tructor biplane at San Diego, Cailf.

~——: First transcontinental telepbone
conversation, New York to San Francisco,
by Alexander Graham Bell and Thomas
A. Watson.

January 19-20: First German aerlal
bombing of Britaln, by two Zeppelins,
thereby opening up a new era in the ex-
ploitation of aeronautics. During World
War 1, a total of 58 tons of aerial bombs
was dropped on London and 214 tons on
the rest of Britain,

During January: First air-to-air combat,
QGerman alrman killed by rifle fire from
Allled aircraft. In February & machine-
gun mounted on a French alrcraft, Lieu-
tenant Garros as pilot, first shot down a
German aircraft.

February 24: Macy automatic pllot tests

were begun at San Diego, Calif.

During February-March: Anthony H. Q.
Fokker perfected synchronizing gear to
allow machinegun to be fired through ro-
tuting propeiler.

March 3: The Advisory Committee for
Acronautics (later the National Advisory
Committee for Aeronautics or NACA)
was cstablished by a rider to the Naval
Appropriations Act, “ .. to supervise
aud direct the scientific study of the prob-
lems of flight, with a view of their prac-
tical solution.” The sum of $5,000 a
year was appropriated for § years. The
total appropriation for naval aeronautics
was $1 milljon,

March §: Congress passed an appropria-
tion bilt of $300,000 for Army aeronautics
for fiscal year 1016. N
4pril 2: President Wilson appointed the
first 12 members of the National Advisory
Comnilttce for Aeronnutics (NACA).
‘Furoughout the entire history of the
NAOA until October 1958, members served
without compensatlon.

April 16: Navy AB-2 flying boat success-
fully catapulted from a barge, Lt. . N,
DBelllnger as pilot.

April 23: The Secretary of War called
the first mecting of the NACA in his
office. DBrig. Gen. George P. Scriven,
Chlef Signal Officer, was elected tem-
porary Chairman, and Dr. Charles D.
Walcott, Secretary of the Smithsonian
Institution, was elected first Chalrman
of the important NACA Ezxecutive Com-
mittee. (See Appendix E.)

——: American altitude record of 10,000
feet for seaplanes was established in
Burgess-Dunne AH-10 by Lt. P. N. Bel-
linger over Pensacola, Fla.

May 31: First German Zeppelin raid on
London. British employed rockets {n
their defenses around London.

June 1:Navy let first contract for lighter-
than-alr craft in ordering one nonrigid
airship from Connecticut Aircraft (later
the DN-1).

June 8: U.8. Patent Office granted patent
(No. 1142754) to Glenn H. Curtiss cover-
ing the arrangement of a step or ridge
incorporated in the hull of flying boats.

During June: First year of formal gradu-
ate study in aeronautical engineering was
completed at Massachusetta Institute of
Technology, and one master of sclence
degree was awarded,

July 7: Secretary of the Navy, Josephus
Daniels, in & letter to Thomas A. Edison
said that the Navy requircd “machinery -
and facilities for utilizing the natural
inventive genlus of Americans to meet
the new conditions of warfare.” This
letter prompted creation of Naval Con-
sulting Board of civilian advisers which
functioned throughout World War J,
and which inctuded in its organlsation a
“Committee on Aeronautles, including
Aero Motors.”

July 10: Naval Aeronautic Statlon, Pen-
sacoln, tested sextant equipped with a
pendulum-type artificial horizon and re-
ported that pendulumn type was unsatis-



1915—Continued

factory for aircraft use, but that a
sextaut with a gyroscoplecally stabllized
artificlal horizon might be acceptable,

August 11: Naval Observatory requested
Eustman Kodak to develop an aerlal
camera with high-speed leus sultable for
photography at 1,000 or 2,000 yards'
altitude.

Scptember 1: Congress supplemented ap-
propriation of Army geronautles to
$13,281,068 from $300,000 of previous
fiscal year.

October 15: Secretary of the NACA was
" Instructed by the committee to comnmuni-
cate with the Government departmeunts,
the result of Investigation with regard
to aeronautical activity, and to recom-
mend or advise the Secretaries of the
separate departments of the Government
to contloue and foster experlmental
development.

November 6: First catapult launching
from a ship underway, made from the
U.S.8. North Cuarolina in Pensacola Bay,
by Lt. Cmdr. H. C. Mustin.

December 3: Lt. R. O. Saufley reached
11,076 feet over Pensacola In a Curtiss

AXI-14, an Amerlean altitude record for
hydroacroplanes.

Dcecember 9: NACA Report No. 1 was
lssued, a two-part “Report on Dehavlor
of Aeroplanes In Gusts,” by Jerome C.
IHunsaker and E. B, Wilison of MIT,

Dcecmber 12: An all-steel frame, fabrie-
covered combat plane successfully flown,
one deslguned by Grover C. Loening and
bullt by Sturtevant Aeroplane Co.

During December: All-metal fully cantl-
lever-wing monoplane produced by Hugo
Junkers In Germany, the J-1 powered by
a 120-hp Mercedes, made its first success-
ful flights.

During 1915: Elmer A. Sperry developed
and demonstrated his drift Indicator for
which he recelved the Robert J. Collier
Trophy for 1916. (See Colller Trophy,
Appendix D.)

~——: General Vehicle Co., Long Island
Clty, contracted with Fremch Govern-
ment to build Gnome engines, the first
radlal engine produced in the United
States.

—: Robert H. Goddard proved valldity
of rocket propulsion princlples in a vac-
uum, at Clark Unlversity, Worcester,
Mass.

1916

March 15: First U.S. tactlcal alr unit In
the fleld, the 1st Aero Squadron com-
manded by Capt. B. D. Foulols, began
operations with Gencral Pershing’s ex-
pedition into Mexlco,

April 2: American altitude record of
16,072 fect set by Lt. R. O. Saufley in a
Curtiss hydroaeroplane. o

During April: French employed first air-
to-alr combat rockets, four Le Prleur
rockets attached to ench strut of Nieu-
port fighter, credited with downlng of
German hydrogen-inflated Zeppelin LO-
77. The Belglan, Willy Coppens and
Briton, Albert Ball, reportedly used rock-
ots effectively against German balloons
until incendiary bullets were developed.

4

May 22: French airmen successfully de-
stroyed five of six German balloons using
Le Prieur rockets on thelr Nieuport
fighters.

June 8: The NACA called the first meet-
ing of representatives of the alrcraft
Industry and of interested Government
agencles,

July 19: Navy Gallander 5DA, an afir-
plane with propeller mounted amidships
in the fuselage, made preliminary flights
at Norwich, Conn, Lt. (jg) G. D. Mur-
ray as pllot.

July 22: Navy requested Aluminum Co.
of America to develop & suitable alloy for
fabrication into Zeppelin-type girders.

Awupust 22: Presldent Wilson signed Navy
appropriation  bill, which Included
$3,600,000 for naval aviatlon,

August 29: The NACA requested $83,000
and recelved $82,515.70 for fiscal year
1017 as & part of the naval approprlation
bill. $08,057.35 later went toward lab-
oratory construction at Langley Field.

——: U.S. Army appropriations ap-
proved, which included $14,281,768 to the
Slgnal Corps for military aeronautics.

Septembder 2: Plane-to-plane radio dem-
onstrated over North Island, Callf., at
a distance of about 2 miles.

Scptember 2-3: First German Zeppelln
shot down by RFC aircraft over Britaln;
five Zeppelins were brought down over
Britain during 1918.

September 12: Plioted hydroaeroplane
equipped with automatic stabllization
und direction gear developed by the
Sperry Co. and P. 0. Hewltt was dem-
onstrated by Amityvilie, Long Island,
before naval observers.

Scptember £1: The National Research
Councll, formed at the request of Pres!-
dent Wilson hy the Natlonal Academy of
Sclences, held its first meeting in New
York.

During September: Wright-Martin Afr-
craft Corp. contracted with French com-
bany to manufacture the Hispano-Suiza
engine in the United States.

Octoder 5: The NACA first recommended
Innuguration of alrmai] service, and
Wiliam F. Durand was elected Chair-
man of the NACA.

October 9: Subcom:nittee of the NACA
appointed to conslder the needs of the
commlittee as to a site for experimental
work, with authorlty to visit and inspect
sites, and to secure the cooperatlon of the
War and Navy Departmcuts and the
Weather Bureau.

November 23: The NACA recommended
purchase of land north of Hampton, Va.,
for use as an alrcraft proving ground
by the Ariny and Navy. This site be-
came known as Langley Fleld, and the
location of the first NACA laboratory,

November £8: First alrplane rald on
Londou, by a German seaplane.

During November: *“Deslgn Require-
ments for Airplanes” (A.P. 970), a basic
slx-page pamphlet, was lssued by the
British Royal Alrecraft Factory at Farn-
borough.

Deccmber £0: Army Balloon School
established at Fort Omaha, Nebr.

During 1916: Radlo-controlled pllotless
monoplane, the “Aerial Target,” designed
by H. P. Folland with radio gear by
A. M. Low, flown at the British Royal
Alrcraft Establishment at Farnborough.

——: Development work on air cooling
of aircraft engines by means of spacing,
depth and thickness of fins, and the
effects of alrflow, were conducted by Pro-
fessor Glvson at Royal Aircraft Factory
at Farnborough.

——: Nino U.8. alrcraft companies de-
llvered only 64 out of 336 aircraft
ordered by the Army, the performance
of whick compared unfavorably with
European alrcraft,

1917

January 10: Comptroller of the Treasury
Department ruled that the NACA was an
Independent agency and was not an ap-
peudage of the Navy Department in spite
of the fact It was originally funded under
the naval appropriations blll.

During January: The NACA, after con-
sldering high-cost complaints of Army

502061—61——2

and Navy, recommended creatlon of
Manufacturers Alrcraft Assoclation to
effect cross-licensing of aerounautic pat-
ents. This wasa mllestone In preventing
a virtual deadlock in alrcraft construc-
tion because of patent infringement sults.

February 2: The NACA recommended to
the President, for transmittal to Con-.

5



1916—Continued

gress for approval, that the Government
acquire basic acrongutical patents.

February 18: Alrcraft Manufacturers
Association formed, Frank H. Russell as
president.

AMarch 8: Naval Act carried appropria-
tiou of $1 million for purchase of basic
acronautical patents by the Federal
Government,

March 29: The NAOCA recommended
preparation of 3-year programs for air-
craft production to the Secretarles of
War and the Navy.

April 6: The United States declared war
on the Central Powers. The Aviation
Section of the Signal Corps consisted of
35 pllots, 1,987 erlisted men, and 55
training ailrplanes. Navy Aviation and
Marine Corps combined had 48 officer-
pliots, 239 men, 54 airplanes, 1 airship,
3 balioons, and 1 air station.

April 10: The NACA recommended the
organization of an Alrcraft Production
Board, to be appointed by the Councll
of Natiounl Defense. Such was created
on May 16,

April 14: Naval Consulting Board rec-
ommended to the Secretary that $50,000
be granted to carry on experimental
work on aerial torpedoes in the form of
automatically countrolled aeroplanes or
aerlal machines carrying high explosives.
This was origin of the Navy N-0 “fiying
bomb,” later considered the Navy's first
guided-missile effort.

May 71: First aerial bombing of London
by German bombers at night,

May 12: Capt. W. A. Robertson estab-
lished new American altitude record of

17,230 feet over North Island Flying

Schoo), San Diego, Calif.

May 20: First aircraft sinkilng of a sub-
rnaarine, the German U-36, in the North
Sea by a British fiying boat.

June 2: Avlation Scction became the Alr-‘ l

_plane Division of the Army Signal Corps,
and Maj. B. D. Foulois was appointed
officer-incharge on July 23.

June 4: Atrcraft Production Board and
the Joint Technical Board on Aircraft
authorized the construction of five proto-
type models of 8- and 12-cylinder Liberty
motors. Iingine deslgns had been worked
out in a Washington hotel room by J. G.
Vincent of Packard Motor Car Co. and
B. J. Hall of the Hall-Scott Motor Car
Co. during the previous week, applying
current engineering practices to mass pro-
duction techniques.

July 4: First 8cylinder Liberty aircraft
englne arrived in Washington, D.C,, for
test by the National Bureau of Standards.
Design, manufacture, and assewbly of
this motor had required less than § weeks.

July 24: Manufacturers Alrcraft Associa-
tion formed to handle cross-licensing pat-
ents between all manufacturers.

——: $640 million aviatlon bill became
law, the largest U.S. appropriatlon for
aviation to date.

July 27: Secretary of the Navy author-
Ized a paval aircraft factory In Philadel-
phia.

—: PFirst British DH—4 arrived in
United States and became model for the
first combat aircraft produced in volume
in the United States.

August 17: Field Marshal Jan Christian
Smuts, Chairman of a Sub-committee on
Imperial Defence, submitted classic pro-
posal for creation of an autonomous sair
force in the British military structure.

August 21: First airplane powered by
Liberty engine successfully fiown, the
L. W. F. Engineering Co.'s “Modcl ¥’
biplane.

August 25: Navy “NC” flying boat devel-
opment was initiated by Chief Construe-
tor of the Navy, D. W. Taylor, in a memo
outlining general requirements of such an
alrcraft to combat the submarine menace
and “to fiy across the Atlantic to avoid
difficultics of delivery, etc.” Acting Sec-
retary of the Navy, ¥. D. Roosevelt, an-
thorized development of “NO” fiylng boata
capabie of fiying the Atlantic,

1 12-cylinder Liberty motor passed a
50-hour test with power output of over
800 hp prior to being ordered into mass
production.

o

q.

During August: The NACA recommended
funds be given Wenther Bureau to pro-
mote safety 1n aerlal navigation.

Bcptember 8: Brig. Gen. W. L. Kenly ap-
poluted Chlef of the Alr Service, AEF,
the flrst time control of Army alr sctivi-
tles was placed under a single head.

Scptember 7: Radlo signals sent from a
Navy -6 seaplane flying from NAS Pen-
sacolu, were rcceived by Naval Radlo
Station New Orleans, 140 miles distant,
in tests.

October 1: Congress created the Alrcraft
Doard.

Ociober 16: Final tests of Army's air-
plune radiotelephone at Langley Field,
Ya., achleved 25 miles for plane-to-plane
communication and 45 mfles airplane-to-
ground.

October 18: McCook Field, Dayton, Ohio,
was established as an acronautical ex-
perlinental stution hy the Signal Corps.

——: Dritish De Havilland DH-4 or-
dered Into series production in the
United Stutes 6 months after U.S. entry
futo World War I. By the end of the
war, about 4,500 had been bulilt, and of
the total of 1,216 American-bullt planes
to reach the Western Front, all bat three
(two Le Peres and one experimental
DH-9) were DH—4's, ‘

———3 The Aviation Medlcal Research

.Board was established by the Signal

Corps.

October 21: First flight test of 12-cylinder
Liberty engine in Curtiss HS-1 flying

boat at Buifalo, N.Y,

October 29: First DIH—4 completed, flown
at Dayton, Ohlo.

November 15: Committee on Light Alloys
established within NACA to Intensify ef-
forts to develop new metals for acro-
nautlcal use, Constructor Jerome C.
Hunsaker was Navy member.

November 21: A modified Navy N-9 “Fly-
ing Bomb” was demonstrated to Army,
Navy and clvillan observers at Amity-
ville, Long Island.

December 15: U.8. Navy alrplane design
placed under LCdr. W. Starling Burgess,
Bureau o!! Construction and Repair.

Dccember 26: First test-run of altitude
laboratory constructed at the Bureau of
Standards for the NACA, one capable of
testing englne performance up to one-
third an atmosphere.

During 1917; U.8. Weather Burcau aero-
loglcal speclallst, Willlam R. Blair, pre-
pared NACA Report No. 13, “Metcorology
and Aeronautles,” which was widely cir-
culated as a basle handbook.

———2 At request of War Department, a
member of NACA technleal staff assigned
to supervise altitude performance tests
of the first Liberty engines at Detroit,
Mich., and Pikes Peak, Colo.

——: Development work at the British
Royal Alrcraft Factory at Farnborough
included a measured-injection carburetor,
prototype deslgn of 14-cylinder, double-
row, static-radial, air-cooled engine
(RAF-8), and deslgn and construction of
the SE-5 fighter.

——: Curtlss JN-4 “Jenny” became basle
trainlng airplane for thousands of Awer-
ican pllots.

.+ 1918

January 19: U.8. School of Aviation

-Medicine began operations under Ma}.

Williams . Wilmer, S8ignal Corps, Ha-
zeihurst Field, Mineola, NY. A low-
pressure tank was constructed to simu-
late altitudes vp to 80,000 feet, and some
studles were conducted at Pikes Peak.

January 23: First American military bal-
loon ascension in the AEF took place at
Cuperly, Marne, France,

During January: The NACA established

Office of Aeronautical Intelligence at the
suggestion of the Alrcraft Board to col-
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lect and Adistribute sclentific and techni-
cal data ou aerouautics.

February 7: The Joint Army and Navy
Technicnl Acronautical Board (JAN-
TAB) passed resolution on Instrument
Standardization in Army and Navy
planes for incorporation in general
specifications.

February 16: Plant for assembly of
American-made alrplanes began opera-
tions at Romorantin, France.

March 6: Navy unmanned “fiying bomb”
successfolly launched by catapult and
flown for 1,000 yards at Sperry Flying
Field, Long Island.

Mareh 8: Majs. E. C. Schneider and J. L.
Whituey (USA) reached an artificlal al-
titude of 34,000 feet in 24 minutes, at
Signal Corps Laboratory, Mineola, N.X.

Afarch 21: “Dunkirk fighter” or Navy HA
seaplane made its first flight at Port
~ Washlngton, Long Island, with Curtiss
pilot Roland Rohlfs as pllot.

March £7: First alrcraft built at the
Naval Alrcraft Factory, the H-16 sea-
plane, was flown for the first time, and
was later used for the antisnbmarine pa-
trol from Unlted States and European
stations.

March £9: Curtiss 18-T or “Kirkham"
triplane fighter ordered by Navy from
Curtiss Bugincering.

April G: Night aerinl photographs taken
with use of magnesium flares by Lt. J. O.
McKinuey (USA) and civilian pllot Nor-
bert Carolin.

April 15: First Marine Aviation Force
formed at NAS Miaml, commanded by
Capt. A. A, Cunuingham.

April £3: First oversea shipment of Lib-
erty motors arrived at assembly and
repalr station at Paulllae, France.

April 25: Loening M-3 first flown,
equipped with Lawrence three-cylinder,
air-cooled engine.

April 21: French-bullt alrshlp AT-},

commanded by Lt. ¥, P, Culbert (USN),
completed a 25-hour 23-minute flight out

8

of Palmbocuf, Francs, iongest ﬂlght on
record for alrship of this type.

April 29: Plans approved for comstruc-
tlon of first wind (5-foot) tunncl at
Langiey Mcmorial Aeronautical Labora-
tory of NACA.

May 11: First American-made DH-4,
with Liberty engine, recelved in the AEF.

May 15: Navy Bureau of Steam Engl-
neering reported that Marconl SE-I100
radio tronsmitter designed for use on
H-16 fiying boat, had proven capable of
rellable voice communications from piane
to shore up to 50 nautical miles and code
communications up to 120 nautical miles.

——: The Post Office’s first regular air-
mall route, Washington to New York,
was inaugurated by Army pilots.

May I17: First fight made in France of
an American-buiit military alrcraft, a
DH-4, built by Dayton Wright Co.
adapted from Bnglish design.

May 20: Army Aerongutics was divorced
from the 8ignal Corps and two air de-
partments were created : Bureau of Mili-
tary Aeronautics and Bureau of Aircraft
Production.

May 24: First consignment of American-
built 8ying boats, six HS-1's, arrived at
Pauillac, ¥rance.

During May: At instigation of Dr. W. F.
Durand, Chairman of the NACA, Gen-
eral Electric assembled an experimental
turbo supercharger on a Liberty engine
at Dayton.

June 19: Naval Alr Station Pensacola be-
gan taking upper atmosphere weather
soundings to provide wind velocity and
direction. Recording instruments were
carried aloft by a kite balloon, a tech-
nique developed by the station meteoro-
logical officer Lt. W. ¥. Reed.

During July: Standard Alrcraft Corp. re-
quested to build Itallan Caproni and
English Handley-Page bombers.

August 17: Amcrican-designed bomber,
Army Martin MB-1, made its first flight
with T. B. Springer as pllot. It became
the first standard bomber of the Alr

S

Gervice but ¢id uot enter combat, while
later modifications of it were used by tke
1'ost Oflice Department.

Scptember 18: Aititude world record of
28,800 feet established by Maj. . W,
Schroeder (USA) at Dayton, Ohlo.

September £23: Fiywheel catapult used
successfully to launch Navy “flying
bombd" at Coplague, Long Island, a de-
velopment undertaken by Sperry Co.

Scptember 28: One JN4 aircraft maneu-
vered another JN4 in flight solely by
means of radio at Langley Field, Va.

Octobder 1: First bombing using electrical
releases, Allied bombers in an attack on
German infantry counterattack.

October 2: First successful flights of
Army's Kettering pllotless aircraft with
preset controls, “The Bug,” at Dayton,
Ollo; often called a “‘guided missile” in
later years.

October 3: Flight refuellng demonstrated
in a seaplane by Lt. Godfrey L. Cabot
(USNR), by snatching 1556 pounds of
weight from a moving sea sled.

October j: Navy NC-1 flying boat, de-
signed by Hunsaker, Richardson & West-
ervelt, was successfully test flown.

Octobder 19: Pllotless Navy N-9 tralning
plape, converted to automatic flying ma-
chine, fiew prescribed course although
distance gear failed to land the airplane
at preset range of 14,500 yards.

November 6-7: Robert H. Goddard fired
severnl rocket devices before representa-
tivea of the Signai Corps, Air Bervice,
Army Ordnance, and others at Aberdeen
Proving Ground, Md.

January £1-31: Second Army transcon-
tinental flight by Maj. T. O. Macauley
in DH-4 Liberty, Fort Worth-San Dlego-
Miami-Fort Worth, which he repeated in
April

November 11: With the signing of the
Armistice, the Army Air Service bad a
total of 195,024 personnel, of which
20,508 were officers, and the AEF had
8,538 airplanes while 4,865 were in serv-
ice In the United States. Naval aviation
consisted of 6,716 officers and 30,693 mnen,
with 282 officers and 2,169 men in Marine
Corps units with a total of 2,107 air-
planes, of which 1,172 were flying boats.

November 17: NAS Hampton Roads re-
ported that H-16 flylng boat equipped
with radio direction finder using British
six-stage amplifier had received signals
from Arlington, Va., a distance of 150
miles.

November 25: NC-1 flying boat estab-
lished new world record by taking off
from Rockaway Beach, N.Y., with 51 per-
sons aboard.

During November: The NACA first rec-
ommended enactment of Federal legisla-
tion for civii aviation, enforcement to be
under the Department of Commerce.

December }: First Army transcontinen-
tal flight by four Curtiss JN4's began
at San Dlego, reaching Jacksonville, Fla.,
on December 22,

December 31: Altitude laboratory at Bu-
reau of Standards completed a fuil year
of detailed analysls of varlous engine
performances up to 30,000-foot altitudes,
wbieh ylelded many results of basic
importance.

During 1918: Medlcal Rtesenrch Labora-
tory of the Signal Corps published a
manual on aviation medicine.

—— Ballistic Branch of the Army Ord-
pance Corps, in conjunction with the Na-
tional Bureau of Standards, conducted
wind tunnel tests to determine optimum
shapes for artillery projectiles.

1919

February 5 Flrst clvil alrline with pas-
senger service, Germany's Deutsche
Luftreederci which operated between
Berlin, Leipzig, and Welmar.
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February 18: Navy Burcau of Ordnance
{BuOrd) continuctd wartime experimen-
tal work begun by Sperry Gyroscope in
1017 on the unmanned “Flying Bomb.”

February 19: The NACA recommenda-
tions on regulating alr cowmmerce, the
licensing of pilots, the inspection of afr-
craft, and the use of landing fields were
transmitted to Congress through the Sec-
retary of the Treasury.

During February: First fights of
Thomas-Morse MB-3, first U.S.-designed
fighter procured in quantity, which
reached speed of 184 mph in early flights
exceeding that of contemporary Euro-
pean alrcraft.

March 19: The Aircraft Board was abol-
ished by Presidential Executlve Order.

March 21: First recorded flight test of
gyrocompass, a Sperry Instrument, by the
Navy, which was unsuccessful.

April 26: World duration unofficial rec-
ord attained by Navy FSL fiying boat
of 20 hours 19 minutes, with Lt. H. B.
Grow as pllot.

April £8: Naval Observatory requested
by LCdr. Richard ¥. Byrd to supply bub-
ble levels for attachment to navigational
sextants, thereby providing an artificial
horizon for astronomical observations
from aircraft,

——1 Unofficial seapiane record made
by Navy F5L plioted by Lt. H. B, Grow
out of Hampton Roads, which completed
a flight of 20 hours and 19 minutes, a
distance of 1,250 nautical miles.

During April: Curtiss 18-T two-place
fichter powered by a Curtiss-Kirkham
K-12-350, made first flights, reached
speed of 162 mph.

May 8-22: First transatlantic flight by

LCdr. Albert C. Read and crew in Navy.

plane NCH4.

May 26: Date of Dr. Robert H. Goddard’s
progress report to the Smithsonian Insti-
tution entltied “A Method of Reaching
Extreme Altitudes.” It wag published by
the Smithsonian in January 1020,

N

June 14-15: First nonstop Atlantic flight
from Newfoundland to Ireland, 1,030
miles, was accomplished by Capt. John
Alcock and Lt. A. W. Brown of England
In a Vickers-Vimy-2 Rolls 400, 1n 15 hours
57 minutes.

June 25: NAS Anacostla reported on
measurements of temperature and hu-
mldity at aititudes made by special in-
struments on aircraft.

June 28: Signing of Treaty of Versailles
disarmed Germany of a mliiltary air
force but did not inciude rockets as po-
tentinl weapons, thus leaving Germany
free under international iaw to develop
them.

During June: Paris office of the NACA
opened with William Knight in charge to
collect and disseminate aeronautical in-
formation in Britain, France, and Italy.

July 2-6: First alrship crossing of the
Atlantic, by British R-34.

July 2j-November 9: “Around the rim”
circuit flight of the United States, cover-
ing 9,823 miles, compieted by Lt. Col.
R. L. Harts and Lt. K. B, Harmon in a
Martin bomber,

July £8: First aerial observations of
schools of fish made by U.S. Bureau of
Fisherles with cooperation of naval alr-
craft, at Cape May, N.J.

August 1-Septembor 14; First Interna-

“tlonal Alrcraft Exposition since Armi-

stice, at Amsterdam, Holland.

August 15: First airmall dellvered at ses,
by Aeromarine flying boat to the White
liner Adriatio (Br.).

August 25: First daily commercial alr
service, London to Paris, begun by Brit-
ish Airco DH-4a.

September 6: New unofficlal world altt-
tude two-man record of 28,250 feet was
set by Maj. R. W. Schroeder and Lt.
Q. A. Elfrey in a Le Pere Liberty 400 at
Dayton, Ohlo. On October 4, Schroeder
reached new record of 31,700 fcet in same
alrpiane, *

Septemder 12: The NACA coordinated
the replies of the executive departments
regarding provisions of the International
Convention on Alr Navigation meeting in
Parls,

| Tala

Scptember 18: World altitude officlal
record of 81,420 feet flown by Roland
Rokllfs In Curtiss triplane-Curtiss-Kirk-
hawm K12-350.

Oclober 8-81: Army transcontincatal re-
liubility and endurance flight from New
York to San Francisco and return: 44
aircraft completed westbound; 16 east-
bound; and 10 planes made round trip.

Oclober 8; Cbarles D. Walcott, Sccretary
of the Smithsonlan, elected Chairman of
the NACA; Joseph 8. Ames was elected
Chairman of tbe Executive Committee, a
post he held until October 7, 1939.

October 13: International Convention on
Air Navigation slgned in Paris, which re-
afirmed the principle of national sover-
elguty In airspace and established a
Cemmission for Aerial Navigation under
the League of Natlons to regulate Inter-
notional air commerce.

Octoder 380: Reversible-pitch propeller
tested at McCook Field, Dayton, Ohio.

November 12-December 10: Ross Mo
Pherson Smith completed 11,600-mile
intercontinental flight in a Vickers-Vimy
from Heston, London, to Port Darwlin,
Australla,

December 8: The Aeronautical Englneer-
ing Soclety was organized at MIT,

December 29: American Meteorological
Soclety founded at St. Louls, Mo, for the
development and disscm!nation of knowl-
edge of metcorology in all 1ts phuses and
applications.

December 31: Notable technical achleve-
ments of the year according to McCook
¥Field were: development of leakproof
tanks ; reversible- and varlable-pltch pro-
pellers; a siphon gasollne pump ; fins and
tioats for emergency water lundings; and
the turbocompressor or supercharger
developed by Sanford A. Moss of General
Electrie.

During 1919: Adolph Rohrbach of Ger-
many developed smooth-surface, metal-
surfaced wings, combined with metal box-
spar internal construction, the beginning
of the stressed-skin concept.

~———: Weather Bureau expended $100,-
000 to improve meteorological observa-
tions to support increasing aviation re-
quirements, an appropriation granted by
Congress In 1917 upon the recommenda-
tion of the NACA.

——: Junkers of Germany produced J-13
low-set, cantilever-wing transport, which
carried a crew of two and four
paBsengers.

1920

January 20: Navy Bureau of Steam En-
glneering was allocated $100,000 to con-
tract for the development and purchase
of 200-hp radial alrcooled engines from
the Lawrance Aero Engine Corp.

February 5: Navy-sponsored project of
developing radio-loop antennas for navi-
gutional purposes.

Pcbruary £27: World altitude record of
33,113 feet set by Maj). R. W. Schroeder
{USA) fn a LePere-Liberty 400, at Mc-
Cook Field, Dayton, Ohlo.

March 1: The NACA proposed a pational
aviation Lolicy establishing a Bureau of
Aeronnutics in the Commerce Depart-
went, authorizing alrplane competition

to stimulate new designs, increasing
Army and Navy alr appropriations, ex-
panding the Alr Mall Service, and ex-
panding research at the Langley Me-
morial Aeronautical Laboratory.

March £7: Successtul test of Sperry gyro-
stabilized automatic pllot system in an
¥6L was completed at NAS Hampton
Roads.

Aprid 1: The NACA approved the publl-
cation of Technical Report No. 91, “No-
menclature for Aeronautlcs,” to assist
use of uniform technical terms and
symbols.

April 2: Successful altitude soundlogs of
wind direction and velocity at night,
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using caudle-lighted free balloons at
IInmmpton Roads In flights siuce January,
nuuounced by the Navy.

June 4: Armny Alr Service (AAS) was
crented in the Army reorganization bill
slgued by President Wilson. AAS com-
sisted of 1,516 oficers and 16,000 en-
lUsted men.

June §8: Lt. J. 1. Wilson (USA) made
a serles of high-altitude jumps, para-
chuting from a record altitude of 10,801
feet over San Antonlo, Tex.

June 11: The NACA’'s own program of
aeronautics research, conducted by its
own staff in its own facllities, was begun
with the first operation of the first NACA
B-foot wind tunnel at Langley Labora-
tory.

June 21: Because development of mill-
tary rigid alrships by the Navy was con-
sldered proper, and one logically leading
to the development of commercial types,
the NACA urged adequate funding of
the Navy program in spite of recent air-
ship disasters.

——: Navy approved instailation of J. V.
Martin retractable landing gear on VE-T
Vouglit airplane, but no evidence indi-
cates it was done. Flrst U.S. retractable
landing gear was used by J. V. Martin
K-1II in 1018-19 period.

June 28: The NACA formally encouraged
the Ariny and Navy to detail officers to
the Massachusetts Institute of Tech-
nology for acronautical engineering study
and offered usc of ts facilities and per-
gonnel to further research and experi-
mental work outside of Governwent,

July 1: Wright Aeronautical produced
a French Hisso “cannon engine” which
fired 37-mm shells through the propeller
shaft. .

July 71: Navy FGL seaplane flown by
means of radlocompass from Hampton
Roads to U.8.8. Ohio at sea.

July 13: Car. J. O. Hunsaker (USN)
elected Honorary Fellow of Royal Aero-
nautlcal Soclety of England, the first time
this Qistinction was conferred on one not
a British subject.
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During July-September: Inaccessible
parts of Alaska mapped from the air by
Army Air Scrvice pllots, beaded by Capt.
St. Clalr Strectt (USA).

November 1: First U.S. internatlonal
passcuger service started by Aeromarine
West Indies Alrways between Key West,
Fla., and Havana, Cuba.

November £5: First Pulitzer race won by
Lt. 0. C. Mosely In a Verville-Packard
600 at Mitchel Field, N.Y,, flylng a dis-
tunce of 132 miles at a speed of 156.54
mpb,

During 1920: NACA Report No. 84, en-
titled “Data on the Design of Plywood
for Aircraft,” by Armin Elmendorf of the
Forest Service, provided basic guidance
for alrcraft design as well as broader
applications.

———: New aircraft engine laboratory, the
second, was completed at the Natlonal
Bureau of Standards capable of testing
800-hp engines. Work carried out under
the direction of L. J. Briggs provided new
data on the viscosity of alr.

~——: Wind tunnel at Leland Stanford
Aerodynamic Laboratory devoted entirely
to propeller tests under direction of W. F'.
Durand, while NACA’s George De-
Bothezat carried on aerodynamic studies
at McQook Field.

——: Secretarics of War and Navy ap-
pointed joint Aeronautical Board to con-
slder milltary questions regarding use of
aeronautics by both scrvices. Having
no connection with the NACA, the Aero-
nautical Board replaced the Joint Army
and Navy Technical Alrcraft Board es-
tabllshed duriug the war to expedite mili-
tary procurement and exploitation of
aviation,

——1 The NACA formulated and recom-
mended reservations regarding the Con-
vention on International Air Navigation
(1919) to the State Department prior to
U.S. ratification.

" em—1 New aircraft engineg of this year

{ncluded the French Hisso-design 180-
and 300-hp engines by Wright; the Aero-
marine 120 and 180: the Packard 300-
and ¢00-hp types; and the Lawrance 60-
and 200-hp air-cooled enginea.

———: Moon eclipse observed by Lts. J. H.
Tiiton and W. I1. Cushing from height of
3 wiles at NAS Rockaway, N.Y.

During 1920-22: Robert II. Goddard ex-
perlmented with tlquid oxygen and vari-
ous liquid bydrocarbons, including gaso-
iine and liquid propane as well as ether,
us rocket fuel, under a grant by Clark

University. He concluded that although
oxygen and hydrogen possesscd the great-
est heat energy per unlt mnass, that liquid
oxygen and liquid methane offered great-
est beat value of combinatious which
could be used wlthout consldernlile difll-
culty. Dut, he sald, “the most practical
comblination appears to be llquid oxygen
and gasoline.”

1921

January 10: T00-hp aircraft engine hav-
ing 18 cylinders arranged in three banks
of six, tested at Engineering Divislon,
McCook Field.

January 25: Committee on Law of Avia-
tion, American Bar Assoclation, filed in-
itial report on the necesslty of aerial law.
On August 25, the ABA recommended
Federal aerial legislation.

January 26: Post Office Department op-
erated regular daily alrmall routes over
a distance of 3,460 miles.

Fcbruary 21: First transcontinental flight
within 24 hours, made by Lt. . D. Coney
in a DH4B from Ban Dlego, Calif., to
Jacksonville, Fla, in 22 hours and 27
minutes,

——: S8chool for Flight Surgeons at
Mitchell Field recognized as a Special
Scrvice School in War Depariment Gen-
eral Order No. 7.

March 16: U.8. IPublic Health Service
initluted aerial survey of the Misslssippl
Yalley watershed.

March 23: Parachute jump from 23,700
fect made by Lt. A, G. Hamliton (USA)
at Chanute ¥Fleld, 1.

Apr#d 1: President Harding directed
NAOA to organize an inter-departmental
subcommittee to recommend Federal reg-
ulation of air navigation. After a series
of meetings this commlttee’s report was
approved by the Executive Commlittee of
NACA on Aprll 9, and transmitted to the
President.

April 12: Presldent Hardlng recom-
uicnded establishment of a Bureau of

Aviation within the Department of Com-
wmerce, in his address to Congress.

April 18: John J. Ide appolnted as tech-
nical assistant in charge of the Paris of-
fice of the NACA, a post he held until
1940 and resumed after the end of World
War II. .

April 23: Aerlal photo survey of Domin-
fcan Republic coastllne completed by
First Alr Squadron of the USMC; and
in June, it completed aerlal survey of
Halittan coastline.

June 8: First flight of an Army Alr Serv-
Ice pressurized cabin airptane was made,
a D-9-A aircraft piloted by Lt. Ilarold
R. Harrls.

June 9: The NACA authorlzed construc-
tion of compressed-air wind tunnel (20
atmospheres) with a 5-foot test section
at Langley Aeronautical Laboratory.

July 9-11: Aerial study of San Andrens
rift, the llne of earthquakes of 1857 and
1906 in California Coast Range, made by
Prof. Balley WIlllis of the Selsmologlcal
Soclety of Amerlca.

July 13-21: In a serles of Arwy-Navy
bomblng tests off the Virginla Capes, alr-
planes sank the captured German de-
stroyer G-102, llght crulser Frankfort,
and battleship Ostfriesland.

July £9: Brig. Gen. William Mitchell led
17 bombers in *raid"” over New York,

Avguat 1: World War I high-nltitude
bombsight mounted on a gyrostabilized
base tested by Navy Torpedo Squadron
at Yorktown, Va., marklng completion of
first phase of Carl L. Norden’s develop-
ment of a bowbslght for BuOrd.
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1921—Continued

August §: 5,000 catalpa trees successfully
spruyed from an alrplane fu 15 minutes,
at Troy, Ohio.

August 10: The Navy DBureau of Aero-
nautics was establlshed with Reur Adm.
Willlam A. Moffett as first chief.

September 18: Lt. J. A. Macready (USA)
broke worid altitude record in a Packard-
LePere fighter plane by reachlng 84,508
feet.

September 23: Day and night bombard-
ment test flights by the U.8. Alr Service
were begun, which resulted in the gink-
ing of the battleship Alabama in the
Chesapeake Bay by a 2,000-pound bomb.

Bcptember 80: During forest fire season,
47 Alr Service aircraft discovered 832
forest fires in 390 patrols from Pacific
coast bases, flying 148113 miles over
national parks.

—: Pointing out the virtual U.8. mo-
popoly of kuown sources of helium, the
NAOA passed a specinl resolution ad-
dressed to the President and the Secre-
tarles of War and Navy urging the
continvance of the U.S. alrship develop-
ment program.

October 18: A world speed record of
29206 mph for 1 kilometer was set by
Brig. Gen. William Mitchell in a Curtiss
R6 Curtiss D12 875, at Mount Clemens,
MIich.

November 1£2: First air-to-air refueling
made when Wesley May stepped from
wing of one aircraft to that ot another
with a 5-gnllon can of gnsoline strapped
to his back. . .

November 15: Inltial U.8. fight of alr-
ship Roma was made at Langley Fleld,
Va.

November 28: NACA Report 116, “Appil-
cations of Modern Hydrodynamics to
Aeropautics,” by Ludwig Prandti of Got-
tingen University in Germany, & major
contribution to the basis of the theory
governing fundamental aerodynamical
appllcations, was published. His famous
1904 paper on boundary layers was trans-
lated and issued in NACA Technical
Memorandum No. 452 in 1028.

Decembder 1: Nourigid Navy dirigible
C-1, first to use nonflammable heljum,
made filght from Hampton Roads, Va.,
to Washington, D.O.

Dccember 7: In its annual report, the
NACA recommended establishment of a
Federal alrways system to include pro-
vision of extended weather service “in.
dlspensable to the success and safety of
alr navigation.” 1t also recommended
that Government policy be formulated “to
sustnin and stabilize the aeronautical
industry.”

December 29: World endurance record of
20 hours 18 minutes 35 seconds set at
Roosevelt Field, N.Y., by Edward Stinson
and Lloyd Bertaud in a Junkers-Larsen
BMW 185 (imported German Junkers
J-13).

During December: The NACA cooper-
ated with private organizations in the
forinulation of an alr safety code.

During 1921: The NACA’s Office of Aero-
pautical Intelligence distributed 13,080
copies of technical reports and 17,108
coples of techulcal notes to governmental,
{ndustrial, and educational institutlons.
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February 7: Completion of a 50-hour test
of the Lawrance J-1, 200-hp radial alr-
cooled engine, by the Aeronautical En-
gine Laboratory, Washington Navy Yard,
foreshadowed the successful use of radial
engines in naval alreraft.

Aarch 20: Navy's first alreraft carrler, :

U.S.8. Langley, was commissioned at
Norfolk, Va., a converted colller, Jupiter.

March 28: NACA Report No. 169 on “Jet
Propuwision for Alrplanes,” by Edgar

Buckingbam of tha Burenu of Standards,
polnted out that jet fuel comsumption
would be four times that of propeiler en-
gine at 250 mph, but that efMelency of jet
fncrcased nt higher speeds.

April 25: Stout ST-1 successfully test
gown by Eddle Stinson, first all-metal alr-
plune designed for the Navy.

May 31: First use of hellum in a free
balloon in Navy balloon flown by Lt.
Comdr. J. P. Norfleet in Natlonal Elimina-
tion Balloon Race at Milwaukee, which
did not place In the race.

June 10: Gugllelmo Marconl of Italy
stated that an apparatus could be de-
slgned to transmit radlo waves from one
ship in any desired direction and pick
up reflections from another ship in a
recefver, a device which would “thereby
Inmcdlately reveal the presence and
beariug of the other ship in fog or thick
weuather.” Christian Huelsmeyer of
QGermany recelved a patent in 19004 on
boat equipment which used reflected
rudlo waves for navigational use on the
Ruiune River.

June 12: Capt. A. W. Stevens (USAS)
made record parachute jump from 24,200
from a supercharged Martin bomber over
McCook Fieid.

——: Swithsonian Institution scientists
utllized Navy seaplanes in mollusk re-
search in Florlda waters, cowmpleting in
days what would otherwise have required
a year.

June 16: Helicopter flight made by Henry
Berlluer at College Park, Md.

——: Lt. 0. L. Rissell (USAS) began a
series of night cross-country flights be-
tween Bolling Field, D.C, and Langiey
¥leld, Va.

June 26: ZR-8 rigld alrship ordered from
the Zeppelin Co., Friedrichshafen, Ger-
many, as part of World War 1 repara-
tions uuder terms approved by the Allied
Couference of Ambassadors on December
16, 1921.

During June: Wright B-2 engine oper-
sted continuously for 250 hours at wide-
open throttle, demonstrating improved
d'urabmty of intake and exhaust valves;
Navy Ruler Inter increased englne suit-

ability tests from 50 to 800 hours’ en-
durance.

July I: Bight naval medical officers were
first to report for (light training, at NAS
I’ensacola, having previously completed
flight surgeon’s course at the Army Tech-
nlcal School of Aviation Medicine.

July 16: Berliner helicopter rose 12 feet
and hovered before mllitary observers
at College Park, Md.

July 17: Aerlal photos taken from naval
alrecraft to ald In location of reefs at
Lahalna, Maui, Hawall.

August 2: An unofiicial three-man alti-
tude record of 23,350 feet was set at Mc-
Cook Field, Dayton, Oblo, by Lt. L. Wade,
Capt. A. W, Stevens, and Sergeant Long-
ham in a supercharged Alr Service
bomber.

August 18: AGA beacon (American Gas
Accumulator) began operations at NAS
Hampton Roads, with 6,000 candlepower,
18 flashes per minute, and an optlcal
range of 20 miles horizontally.

August 21: Lawrence Sperry dropped
landing wheels from plane in flight and
landed it on a skid device at Farmlng-
dale, Long Island.

. September 4: First transcontlnental flight

within a single day, by Lt. J. H. Doollttle
(USAS) in a modlied DH-4B Liberty
400, from Pablo Beach, Fla., to Rockwell
Fleld, San Dicgo, a distance of 2,163
miles in 21 hours 20 minutes,

September 27: Observatlions on overflylng
alreraft made by Navy sclentists wuiti-
mately alding development of radar, by
Albert Hoyt Taylor and Leo O. Young .
of the Naval Alrcraft Radio Laboratory,
Anacostia, D.C,

Octodber 17: First USN carrler takeoff by
Lt. V. C. Griffin In Yought VE-TSF, froin
U.8.8. Langley.

October 19: Variable-density wind tun-
nel placed into operation at Langley
Laboratory, although lack of adequate
electric power prevented concurrent
operation of both wind tunnels this year.

Ootober 23: Reversible propeller demon-

strated at Boiling Fleld, D.O., by Awerl-
can Yropeller Co.
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Oclober 26: First USN carrier lauding
made by Lt. Comdr. Q. Chevaller in
Acromarine 308 on U.S.S. Lunglcy off
Cupe 1lenry.

November 1: ¥irst engineer-in-charge ap-
pointed for NACA Laugley Aeronautical
Laboratory, Leigh M. Grifiith.

November 8: Alr Service Medical Re-
gearch Laboratory and School for Flight
Surgeons was deslgnated School of Avia-
tion Medicine.

November 18: First catapult launching
from carrier U.8.8. Langley (CV-1) by
Comdr. Kenneth Whiting flying a PT
seaplane.

December §: President Harding re-
quested the recominendations of the
NACA ans to the most promising pro-
gramn for the Air Mail Service In the
expenditure of its limited funds. The
NACA, on December 20, recommended
that $2,300,000 be appropriated to demon-
strate feasibility of night fiying on the
malil service and to cstablish regular New
York-San Francisco mall service in 88
hours or less.

December 18: DeBothezat helicopter,
built by the Englncering Division of the
Alr Service at McCook Fleld, success-

fully testflowu for 1 minute 42 seconds
by Maj. F. IL Bane.

During 1922: Two wind tunnels (4 by 4
toot, nud 8 by 8 foot) at the Washington
Navy Yurd, under the directlon of A B
Zuahm, mude tests on naval deslgns, the
important results of which were usually
published by NACA as technlcal reports.

. Ag a result of Army-Navy confer-
ence, pollcy established that manufac-
turers and designers should be fuvited
to compete In the design and construe-
tlon of military alrcraft, with englneers
given a free hand. The only require-
ment was that the alrplane have mili-
tary utility and bave a speed of more
than 190 mph.

—: National Aeronautic Association
was formed with Howard E. Coffin
eiected president.

—_: U.S. Weather Bureau first pre-
pared a “standard atmosphere” showing
the relationship between pressure and
temperature based on average conditions
over the United States at 40° N. latitude.

1920-22: Qoddard developed and unsuc-
cessfully tested first liqguld propellant
eugine, using liquid oxygen, and devised
small bigh-pressure pumps to force fuel
into the combustion chamber.

1923

January 5: Cloud scediug over McCook
Field, Dayton, accomplished by Prof.
W. D. Bancroft of Cornell University,
from Alr Service aircraft.

February 6: Aeronautical Engine Lab-
oratory transferred from Washington
Navy Yard to the Naval Alreraft Factory,
establishing the Naval Afrcraft Factory
as the center of naval aeronautical de-
velopment,

Pebruary 21: DeBothezat hellcopter
achieved sustained altitude of 15 feet
for 2 minutes and 45 seconds in flight
tests at McCook Fleld.

March &§: Auxiliary jettisonable belly
tank fitted to Yomb rack of MB3A at
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Selfridge Tield, Mich,, increased flylng
radius to about 400 miles.

AMarch 8: Lunar radintion observations
at an altitude of 10,000 feet made by
Russell M. Otis in DH-4B over San Dlego,
Lt. ¥. W. Seifert as pllot.

March 29: Lt. R. L. Maitland attained
world speed record of 239.55 mph in
Curtiss R-8 at Dayton, Ohio. °

April 8: First flight of all-metal pursuit
monoplane, Wright H-3, 400-hp engine,
at Curtiss Fleld.

April 15: Naval Research Laboratory
(NRL) reported equipment for radio con-
trol of an ¥OL was satisfactory to a

rﬂ:n Ce

range of 10 m!les, and that radio control
of ulrcraft duriag lavding and takeoff
was feaslble.

April 20: First acrlal refucling with hose,
at Rockwell Field, San Diego, bLetween
two DII4B aircraft, under the direction
of Henry H. Arnold (USAS).

May 2-3: First nonstop transcontinental
flght of 2,520 miles from New York to
San Diego flown by Lts. O. G. Kelly and
J. A. Macready, in a ¥okker T2-Liberty
373 in 20 bours 50 minutes.

May 26: Chlef of Navy BuAer agreed
with Chief of Army Air Service that
identical aeronautic specificatlons would
be advantageous to both the aviation in-
dustry and the military services. Lt.
R. S. Barnaby was ordered to McCook
Fleld as BuAer representative on {nter-
service committee on standardization in
December, the first of a serles of annual
meetings held until 1937.

June §: Juan de la Clerva made first suc-
cessful autogiro flights in a rotary wing
aircraft, at Madrid, Spain.

June 20: Initial flight of all-metal air-
plane (Gellaudet) designed by Engineer-
ing Division at Wright Field.

June 25: First International Air Con-
gress, London, England, 450 delegates
from 17 nations attended.

June 28: First complete midair pipeline
refueling between two airplanes, made by
Lts. L. H. Smith and J. P. Richter (USA)
at San Dilego.

August 22: World’s largest airplane, th'e
six-engine Rarling bomber, underwent
first tests at McCook Fleld, Lt. H. R.
Harrls as pilot.

August £7-28: Capt, L. H, Smith and Lt.
J. P. Richter flew a DH-4B-Liberty 400
tvo a world refueled duration record of
37 hours and 15 minutes, as well as a
distance record of 8,203 miles at Rock-
well Field, San Diego, Callf.

Beptember 4: Navy alrship Shenandoah
(ZR-1) made its first flight at NAS
Lakehurst, the first of the Zeppelin type
to uge hellum gas.

Beptembder 5: Army bombers sunk two ob-
solele battleships, the U.8.8, Virginia and
the U.S.8. New Jersey, off Cape Hattcras.

September 28: Navy aireraft won first
and second places In Schnelder Cup In-
ternational seaplane races at Cowes, Eng-
land, and established new world record
for seaplanes with a speed of 100.80 mph
for 200 kilometers. Flylng CR-3's pow-
ered by Curtlss D-12 engines, Lt. David
Rittenhouse achleved 177.33 mph In the
race, while Lt. Rutledge Irvine placed
second with 173.46 mph.

October 1: Goodyear Tire & Rubber ac-
quired Zeppelin rights for manufacture
of rigid airships.

October 6: Lt. A. J. Wiilllams (USN) set
new world speed records of 243.8 mph for
100 kilometers, and 243.7 mph for 200
kilometers over a closed circuit, flylng a
Curtiss R2C-1 Racer in the Pulltzer Tro-
phy Race, at St. Louls, Mo.

November 1: Robert H. Goddard suc-
cessfully operated a liquid oxygen and
gasoline rocket motor on a testing frame,
both fuel components being supplied by
pumps installed on the rocket.

November 2: Flexural fatigue machine
for testing sheet duralumin stopped after
200 milllon alterations, on a 389-day non-
stop run at the Bureau of Standards.
Check calibration gave same reading as

the original calibration ou October 85,
1022,

November 4: Lt. Alford J. Williams
(USN) established world speed record of
266.50 mph Iin Navy-Curtiss Racer over
Mitchel Field, Long Island, which re-
mained U.8. record until 1930.

November §: Series of tests demonstrat-
ing feasibility of stowing, assembling,
and launching a seaplane from a sub-
marine were completed, which involved
assembling a Martin MS-1 and lauunch-
ing it by submerging the submarine.

November £23: Concluding sentence of the
annual report of the NACA for 1923 was:
“Progress in acronautics is belng made
at so rapld a rate that the only way to
keep abreast of other nations 12 aciually
to kcep abreast, year by year, ncver fall-
ing behind.” [Itallc in original.}
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1923—Continued

November 23: Aerowmarlne all-metal fiy-
ing boat launched at Keyport, N. J.

December 18: Christmas alleron patent
clafmn was settled when U.S. Government
bought the patent rights for $100,000.

End of 1923: Die Rakete zu den Plane-
tenrdumen (The Rocket Into Interplan-
etary Space) by Hermann Oberth was
published in Germany, and was the gene-

sla for couslderablo discusslon of rocket
propulslon.

During 1928: Turbine-type supercharger
with a gear drive under development at
McCock Field.

: Navy Burecau of Acronautles aban-
doned water-cooled engines of less than
300 hp with the development of the Law-
rance direct alr-cooled J-1, 200-hp euglue.
Weight of water-cooling system was usu-
ally in excess of 25 percent of the total
welght of the englne.

1924,

January 16: Presldent Coolidge canceled
all preparations for Navy Arctle expedi-
tion in which it wos intended to use air-
planes and the dlrigible S8henandoah.

February 27: Corp. C. E. Conrad (USAS)
successfully parachuted from 21,500 feet,
from DH—4B over Kelly Field, Tex.

March §: Two Martin bombers and two
DH—4's broke up an icejam on the Platte
River at North Bend, Nebr., by bombing.

March 7: Lt. E. H. Barksdale and B,
Jones (USAS) flew DH-4B Liberty 400
on instruments from McCook Field, Day-
ton, Ohio, to Mitchel Field, N.Y.

During March: Apparatus developed at
Wright Field for scattering insecticide
from the air, for use in checklng sprend
of gypsy moth in New Eungland.

April 6-Sepicmder 28: The flrst round-
the-world flight, the first transpacifle
fiight, and the first westbound Atlantic
crossing, from and rcturning to Seattle,
by two Army Douglas “World Cruiser”
biplanes, fiying 20,35 miles 1n 363 hours'
" flying time, with ap elapsed time of 176
days, ) ‘

During April: Central Commlittee for the

Study of Rocket Propulsion established-

in the Soviet Union.

May 2: Unofficlal two-man altitude rec- -

ord of 31,540 fcet set by Lts. John A.
Macready and A. W. Stevens (USAS) on
a flght during which an aerial photo-
graph coverlog the greatest area of the
earth's surface to date was obtained.
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May 19: Lt. J. A, Macready (USAS)
established new American altltude ree-
ord of 85,239 feet at Dayton, in Le Pere
Liberty 400.

June 2: Dr. O. L Meisinger of the
Weather Bureau and Lt. James T. Neely
were kllled by lightning in storm-riding
balloon flight, near Monticello, 11l

June 23: First “dawn-to-dusk” flight
from New York to San Francisco, by Lt.
R. L. Maugham {n Curtiss Pursuit
(PW-8), with five stops en route,

July 1: Dr. Qeorge W. Lewis appointed
Director of Aeronautical Research of
NACA, a post he held until 1947,

——: First contlnuous night-and-day
transcontinental airmalil service initinted
between New York and San Francisco by
Yost Office Department pllots, a service
which was first instituted on September
8, 1020, but had stopped.

Bcptemder 14; French helicopter flown hy
its designer, Oehmichen, established
world helicopter altltnde record of R.28
feet carrying 440.02-pound wuseful load.

Septembder 15: Unmanned N-0 seaplane
eguipped with radlo control successfully
flown on 40-minute flight from Naval
Proving Grounds, Dahlgren, and esank
from damage sustained on landing.

Octoder 15: ZR-8 (later renamed Los
Angeles), a German dirigible constructed
for the U.S. Navy under a reparations
agreement, arrived at Lakechurst, N.J.,
after fiying the Atlantic, by German crew
wnder Dr. Hugo Eckener.

October 2§: When all forelga entrants
withdrew from Schnelder Cup Race to
he Leld at Bayshore Dark, Md., the
t ulted Stutes ngreed to cancel race rath-
o than win by a flyaway. Instcad, Navy
s bieduled eontestants and other naval
aircruft placed 17 world records in the
Lok for class O seaplanes.

October 25: Lt. R. A, Otstie (USN) estab-
lshed new world seaplane speed record of
178.28 mph for 100 k.

‘iciyber 28: Cloud formations at 18,000
feet were broken up over Bolling Fleld,
D.C,, by “blasting” with clectrified silica
in & fog-dlspersal demonstration by Army
alreraft.

November  24: NACA Comniittee on
Aeradynnmles summarized in its anpual
report that It bad direct control of aero-
dynumle research conducted at Langley,
the propeller research conducted at Stan-
turd Unlversity onder W. F. Durand, and
sumie special Investigation at the Bureau
of Standurds and at a number of Univer-
sities. Investigatlon undertaken at the
Waushlugton Navy Yard Aerodynamic
Luboratory, the Engineering Division of
the Army Alr Service, the Bureau of
Stundurds, and the Massachusetts Insti-
tute of Technology were reported to this
Committee. Thus, It was “In close con-
tuct with all aerodynamical work being
carried out in the Unlted States.”

~———: NAOA Subcommittee on metals con-
¢luded that duralumin girders which
tormed framework of the Shenandoah
“will uot full by ‘fatigue’ in less than 40
years uonder service conditions” as a re-
sult of the *“most extensive Investigation

of the projertles of sheet metal which
has been uudertaken in this country,” by
the Bureau of Standards.

Dccember 2: “Stundard Atmosphere,”
after careful coordination, approved by
Executive Committee vf NACA, later
adopted for use In aeronautical calcula-
tions by the War and Navy Departments,
the Weather Bureau, and the Bureau of
Standards; described by Lt. Walter 8.
Diebl of BuAer in NACA Technlcal Re-
port No. 218. It gave pressures and
densities for altitudes up to 20,000 meters
and to 65,000 feet.

Decomber §: The Civil Aeronautics Act,
proposing to establish a Bureau of Civil
Aeronautics in the Department of Com-
merce, was reintroduced in Congress,

During 1924: High-speed wind tunnel
(5 foot, 1,000 hp, 260 mph) at McCook
Fleld used continuously, handling 150
tests of 17 airfoil, 24 model, and 15 fuse-
lage tests.

—— High-speed photography of sprays
produced by fuel Injection valves suc-
cessfully developed, and flight study of
Roots-type supercharger with DH—4 and
DT-2 aircraft conducted, at Langley
Laboratory. Superchargiog 1increased
practical celling of DH—4 from 14,500 feet
to 81,000 feet, and of the DT-2 from
18,500 feet to 28,000 feet.

——: NACA Report No. 207 by L. J.
Briggs, G. F. Hull, and H, L, Dryden of
the National Bureau of Standards, “Aero-
dynamic Characteristics of Alrfolls at
Iligh Speeds,” was major contributlon
reporting on tests of alrfolls at near
supersonic speeds.

1925

o)

Jonuary 24-25: Twenty-Sve alrcraft car-
rled scientists and other observers above
¢clouds tn Connectlcut to view total eclipse
of the sun, while alrship Los Angeles car-
rled Naval Observatory sclentists over
Block Islang, R.I.

Fcbruary 2: President Ooolidge signed
the Kelly bilj authorizing coutract air
trunsport of wail.

February 18: “Standard Altimeter Call-
bration” worked out by Bureau of Stand-
ards, and approved by all interested
agencies, was approved by the NACA,

April 13: Henry Ford started an air-
frelght line between Detroit and Chi.
cago, the first such commercial fiights on
& regular schedule,
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1925—Continued o

Apr{l 15: Daily flights to an altltude of
10,000 feet to obtnin weather data and to
test upper-nlr-sounding equipment begun
at NAS Anacostia.  In the following Feb-
ruary, the schedule was extended by the
Navy to include weekends and holidays,
with the altitude being Increased to 15,000
feet. -

Aypril 27; First trial flight of new Wright
Cyclone 450-hp air-cooled engine In DT-6
torpedo plane, at Muchio's Field, N.J.

During April: Oleo landing gear tested
by Navy on NB-1 at Seattle,

Aay 20: Alr Service Technical School at
Rautoul, [N, carried on radlo conver-
sations from planes in the alr, reaching
Chicago 115 miles distant.

June 12: Danlel Guggenhelm donated
$3500,000 toward establishment of a School
of Aeronuutles at New York University.

June 25: Construction of full-scale pro-
peller research wind tunnel at Langley
Aeronautical Laboratory was initiated,
which was completed in 1927,

During July: First vadiobeacon, one de-
veloped at McCook Field, Instailed In air-
mail plane for the Department of Com-
merce,

~———: Small car moving on ground con-
trolled by radio from an airplane at 2,000
feet, by Air Service at Wrlght ¥ield,
Daytou.

“August 1: Naval Alr Dectall, under Lt.

Comdr. It. E. Byrd, began aerial explora-
tion of 30,000-square-mile area near Etah,
North Greenland, with three Loening
amphibluns, as part of the MacMillan
expedition,

~——: Curtiss Condor, first of new series
of night bombers, made first flight at
Garden Clty, Long Isiand.

Sepiember 3: Navy dirigible Shenandoah

crashed near Ava, Ohlo, killing 14 of 43
persous aboard.
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September 12: Morrow Board was ap-
poluted by President Coolidge to recous-
wend U.S. air polley.

October 7: TPost Office Department
awnrded first five contracts under the
Kelly Afr Mail Act for the flying of mail
to private contractors on a bid basis.

October 26: Lt. James H. Doolittle, U.8.
Alr Service, won Schnelder Cup Race
flying Curtiss-R3 C-2 seaplane Racer, and
also broke speed record for seaplanes at-
taining 245.7 mph, at Baltimore, Md.

November 20: Night photographs using

50-pound magnesium fiares taken from -

Army Martin bomber by Lt. George W,
Goddard, over Rochester, N.Y.

November 30: The President’s Alrcraft
Board, better known for its senior mem-
ber as the Morrow Board, submlitted its
report to Presldent Coolldge. Recom-
mendations of the NACA to the Morrow
Board were important in decislons lead-
Ing to the passage of the Alr Commerce
Act of 1920 and the appropriation of
funds for the long-range development of
Army and Navy avlation, With its ree-
ommendations inaugurated, NACA there-
after foliowed a polley of avolding
entangiement in matters not related to
rescarch.

December 17: Col. Willlam Mltchell found
gullty by Army General Court-Martial, in
session since October 28,

December 27 Daniel Guggenhelm created
the $2,600,000 Daniel Guggenheim Fund
for the Promotion of Aeronautics to speed
development of civil aviation in the
United States.

During 1925: School of Aviation Medi-
cine began study on an objective aptitude

_ test for flyers.

During 1925: Goeffrey de Havilland of
Britaln first produced two-seat biplane,
the Moth, a small popular light airplane.
‘War-surplus Curtiss JN4D airplanes had

eariler been popular in the United States, .

while Taylor Cub monoplane appeared
in 1931

v

1926

January 1: Henry J. . Reid appointed
Engineer-In-Charge of NACA Langley
Memorial Aeronautical Laboratory, a post
he held until July 1900, when bhe retired
as Director of NASA’s Laugley Research
Center.

Junuery 16: Danlel Guggenheim Fund
fur the Promotlon of Aeronautles for-
wmaliy established.

January 29: An Amcrican altlitude record
of 38,704 fect was set by Lt. J. A. Mac-
ready (USAS) inan XCO5-A Liberty 400
at Dayton, Ohio.

Fcbruary 6: Pratt & Whitney produced
first Wasp engine, a nine-cylinder radial
ulr-cooled engine of about 400 hp at 1,800
rpm,

March 16: Robert H. Goddard launched
the world’s first liquid-fueled rocket at
Auburn, Mass.,, which traveled 184 feet
in 21 seconds. Thls event was the
“Kitty Hawk"” of rocketry.

March 23: Inventor of sodium-filled
vilves for internal combustion engines,
3. D, Heron, granted exclusive license for
manufacture to Rich Tool Co., later part
of Eaton Manufacturing Co,

April 16: The Department of Agriculture
purchased its first cotton-dusting plane.

During April: The NACA analysis of
basic aecronautical legislation was ac-
cepted by Joint Scnntc-House conferees,
lending to the Air Commerce Act of May
20, 1026. This freed NACA of respon-
gibility for regulation of civil aviation
and permitted it to concentrate upon the
cvonduct of acronauntical research.

May 5: Robert H. Goddard communicated
the results of his successful llguid-propel-
lant rocket flight of March 18 to the
Smithsoninn Institution.

May 9: First flight over the North Pole,
by Richard Byrd, navigator, and Floyd
Bienuett, pilot, in a Fokker Monoplane,
from Spitsbergen.

May 12: Lincoln Ellsworth, American ex-
plorer, flew across the North Pole in the

dirigible Norge, commanded by Roald
Amundsen.

May £0: President Coolidge signed the
Alr Commerce Act, the first Federal legls-
lation regulating civil aeronautics.

May 24: First annual inspection and con-
ference for industrial and other gov-
ernmental aeronautical persons held at
NACA's Langley Laboratory. These an-
nual events were of high importance in
promoting aeronautical research in the
Unlted States,

June 6: Last elements of Navy Alaskan
Aerial Survey Expedition departed Se-
attle for Alaska. Three Loening amphib-
jans operating from- tender U.S.S.
Gannet made aerial mapping of Alaska
throughout the sumnmer and into Septem-
her with the cooperation of the Depart-
ment of the Interior.

June 25: Largest wind tunpel in the
world (20-foot throat), the Propeller
Research Tunnel, constructed at Langley.

July 1: Edward P. Warner, professor of
aeronautics at MIT, nominated by Presi-
dent Coolidge to become Assistant Sec-
retary of Navy In Charge of Aviation.
Dr. Warner served on the NACA, 1929-40.

July 2: First known reforesting by air-
plane was carried out in Hawall.

——: The Army Air Corps Act became
law and the Air Service was redcesignated
the Afr Corps. It also made provision
for an Assistant Secretary of War for
Alr and for a 5-year Air Corps cxpaunsion
program.

—— By act of Congresg, the NACA was
required to review aeronautical inven-
tions and designs submitted to any
branch of Government and submit re-
ports to the Aeronautics Patents and De-
slgn Board.

July £8: Submarine 8-1 surfacced and
launched a Cox-Klemin XS8-2 senplane
plloted by Lt. D. C. Alien. It later re-
covered airplane and submerged, thus
carrying out first complete cycle in this
serles of feasibility experiments.

21




1926—Continued

Augnst 25: IN traiuing plane with large
parachute floated deadstick down to a
rough landing and some dumage, at San
Dicgo Naval Air Station.

During August: Alr Corps School of Avla-
tion Medicine moved from Mitchel Field
to Brooks Field, Tex., and was subse-
quently moved to Randoiph ¥Field In
October 1931, ’

»

October 1: Danlel Guggenheim Fund for
the Promotlon of Aeronautics made a
grant to the Unlversity of Michigan for
the completion of a wind tunnel and a
Chalr of Acronautics.

November 13: Lt. C. F. Sehilt (USMC)
took sccond place in the Schneider Cup
Race at Hampton Roads, Va., flylng an
R3C-2 with an average speed of 231 mph.
This was last U.S. Navy participation in
International racing competition.

December 10-11: Financed by the Danlel
Guggenhelin Fund for the Promotion of
Aeronautics, a confercnce of representa-
tives of MIT, New York University, Stan-
ford University, Callifornia Institute of
Techuology, University of Michigan, and
Upliversity of Washington was held at
NACA to interchange ldeas on educa-
tionsl methods, coordinating research
work, and developlug special courses In
aeronautical education.

During 1926 : Dr. Louis H. Bauer, former
Commandant of the School of Aviation
Medicine (1919-25), established a medl-
cal section in the Burcau of Air Com-
merce, Department of Commerce.

——: Lt. Col. D. A. Myers at the School
of Aviatlon Mecdicine developed basic
physlological principles necessary to the
development and use of bllnd-flying iIn-
struments, work done in conjunction with
resenrch by Lt. Col. W. A. Ocker. This
study was regarded a8 one of the greatest
contributions of medicine to the technical
advancement of aviatlon,

1927

During Fcbruary: Army Air Corpe com-
pleted aerlal photographic survey of east
and west coasts of Florida (1,284 square
miles) for the U.8. Coast and Geodetic
Survey.

March 2: Capt. H. C. Gray (AAQC) as-
cended to 28,010 feet in a free balloon
for an American altitude record. (World
record held by Suring and Berson of
Germany who ascended to 35,433 feet on
June 30, 1001.) ,
April 4: Regular commerclal airline pas-
senzer service lnitiated by Colonial Ajr
Transport between New York and Boston.

April 21: Dr. Joseph 8. Ames was elected
Chairman of the NACA, to replace Dr.
Charles Walcott, one of the orlginal 12
members, who dled in February.

May 4: Record balloon flight by Capt.
H. C. Gray (AAC) reached 42,470 feet
over Scott Fleld, 1., but he was forced
to bail out successfully so that record
wag not official,

May 20-21: The first solo nonstop trans-
atlantic Alight, New York to Parls, was
completed by Charles A. Lindbergh. This
was a major milestone in awakening the
Nation to the full potentlalities of
aviation,

May 25: L.t. James H. Doollttle (AAC)
flew the first snccessful outside loop.

June 4: Danlel Guggenhelm School of
Aeronautica officlally opened at New
York Unlversity. Danlel Guggenhelm
¥und for the Promotion of Aeronautica
alzo made gifts to MIT, University of
Michigan, Stanford University, and the
QOalifornla Institute of Technology In this
time perlod.

June }-5: Clarence D. Chamberlain and
Charles A. Levine flew nonstop from New
York to Eisleben, Germany, in Bellanca
monoplane Coilumbia.

Junc 5: Soclety for Space Travel (Veretn
fuer Roumsohiffehrt), known as “VIR,”
formned ‘n Breslau, Germany.

eSO
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June 8: Astronnutles Commiittce of the
Kocitld Astronomique Frangdaise cstab-
Iished in France.

June 22: John F. Victory, the first em-
ployee of NACA In 1915, and who had
srvidd a8 Assistant Secretary since 1917,
wus uppoluted Sceretury of the NACA.

June 29-30: Cdr. Richard Byrd, Acosta,
Noville, and B. Balchen flew Fokker
munoplnne Anerica from New York to a
crnsli landing in the see off the French
voust.

July 25: A world airplanc altitude ree-
wrd of 88,484 feet was established by Lt.
. . Champion (USN) in a Wright
Apnche P&W 426,

August 1: Fire damaged interlor of vari-
sWledensity wind tunnei at Langley Lab-
oratory, which when reconstructed was
used In conjunction with jet-type wind
tunncl produced alrfiow in 12-lnch cham-
ber in excess of 800 mph.

Ocloder 12: Wright Field, Dayton, Ohio,
was formally dedicated.

November 4: Capt. H. O. Gray (AAO)
ancended to 42,470 feet, the identical alti-
tude of his May 4 fight, but he did not
survive the fiight and thereby failed
agaln to achleve officlal world record.

November 6: Lt. “Al” Willlams (USN)
Oew Kirkham racing plane powered with
1,2%0-hp 24-crlinder Packard engine at
unofiicial speed of 322.8 mph.

¥ovcauler 16: U.8.8. Saralogs (OV-3)
was placed in commission by the Navy,

December 14: U.S.8. Leaington (OV-2)
was placed in commission.

During 1927: Alr Corps sponsorcd devel-
opment of Allison “X” type cngine of 24
cylinders expected to develop 1,400 bp;
while Navy flight tested radial alr-cooled
Wright R-1750, and used Pratt & Whit-
ney Wasp {n a number of service aircraft.

——: Coordinatlon betwecn NACA and
British Aeronautical Research Commit-
tee included exchange of views at joint
meetings and a program of comparative
research for standarization of wind tun-
nel data.

——: Operatlon of Materiel Divislon
wind tunnels at McCook ¥ield hundl-
capped by move to the new Wright Field.
Duripg the year, the new full-scale Pro-
peller-Research Tunne! at Langley Lab-
oratory became operational, while the
Bureau of Standards tested 24 airfoil sec-
tions at various speeds up to 1.08 times
the speed of sound.

——: Superchargers passed from experi-
mental development stage to active serv-
ice use on radial alr-cooled engines, while
both Roots-type and centrifugal-type su-
perchargers were being tested on water-
cooled engines.

2 Appearance of Lockheed Vega set
pace for general-purpose aircraft, s high
cantllever wing and wooden stressed-
gkin fuselage which permitted large
interior structure for passengers as well
as reducing welght and drag.

- 1928

Yodruary 8: At Wright Field, Lt. H. A.
Bullon began a series of tests to study
the spinning characteristics of planes, for
which he was awarded the Mackay
Trophy. (Sce Appendix D)

February 28: Navy lssued contract for
XI'Y-1 flying bYoat to Conselldated Air-
craft, the fixst large monoplane flying
bont procured angd the taitial condgura-

tlon which evolved Into the
Catalina,

PBY

March 10: $000,000 autborized for com-
pletion of the Wright Field Experimental
Laboratory.

Aarch £8: Assistant Secrctary of Com-

merco for Aeronautlcs crlled conference
of representatives of Army, Navy,
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Weatlier Bureau, Bureau of Standards,
NACA, and Coummerce Department to
study cause and prevention of ice for-
nation on aircraft.

April 11: First manned rocket automo-
bile tested by Fritz von Opel, Max Va-
lier, and others, at Berlin, Germnny.

April 12-13: German pllots’ Kichl and
Huenefeld, and J. Fitzmaurice made first
westbound transatlantic airplane flight
in Junkers Bremen.

May 5: Lt. C. C. Champion flew a Wright
Apache equipped with P&W Wasp en-
gine and NACA supcrcharger to new
world altitude record for seaplanes of
33,455 feet.

May 15: NACA held tbird annual En-
glneering Research Conference at Lang-
ley Field, Va.

AMay 22: First patent on sodium-fllled
valves for combustion engines issued to
8. D. Heron, engineer of the Materiel
Division at Wright Field.

During May: Aeronautics Branch of De-
partment of Commerce created Board to
determine original causes of aircraft
accidents,

June 11: Friedrich Stamer made first

manned rocket-powered flight in a tail-

less glider from the Wasserkuppe in the
Rhon Mountains of Germany. Takeoff
was made by elastic launching rope as-
sisted by 44-pound thrust rocket, another
rocket was fired while airborne, and a
flight of about 1 mile was achleved.
This flight was a part of experimentation
directed by A, Lippisch,

June 16: Buccessful tests were made of
superchargers designed to glve sea level
pressure at 30,000 fcet and a new liquld-
oxygen system for high-altitude flying,
at Wright Field, Lt. William H. Bleak-
ley in XCO-3 made flight to 36,509 feet
and remained there 18 minutes,

During September: The NACA undertook
coordination of research programs in uni-
versities to promote the study of aero-
nauties and meteorclogy,

Septemier 12: ¥irst diesel engine to
power heavier-than-air aircraft, many-
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facturcd by Packard Motor Cur Co., was
flight tested at Utica, Mich.

Scptember 23: Lt. James . Doollttle ac-
companied by Capt. A. Stevens made
altitude flight of 37,200 feet to obtain
aerial photogruph covering 83 square
miles.

October i-5: First Aeronautical Safety
Conference held in New York under
auspices of the Daniel Guggenheim Fund
for the Promotion of Acronautics.

October 10: Captsa. 8t. Clair Streett and
A. W, Stevens (USA) flew to 37,854 feet,
less than 1,000 feet short of the officiul
world record for single-occupant fight.

During October: At the request of the
Ajlr Coordination Committee, NACA pre-
pared a report on “Afrcraft Accident
Analysis” for use by the War, Navy, and
Commerce Departments.

———: Ajlr Corps developed 84-foot-in-
dlameter parachute of sufficient strength
to support weight of an airplane and its
passengers.

December 17: International pilgrimage
made to Kitty Hawk, N.O., to commemo-
rate the 25th anniversary of the first air-
plane flight.

December 19: First autogiro flight in the
United Stotes was made by Harold F.
Pitcairn, Willow Grove, Pa.

During Dceember: Alr Medieal Associa-

-tien formed at Internationnl Aeronautics

Confercnce.

During 1928: NACA developed cowling
for radial alr-cooled engines which in-
creased epeed of Curtiss AT-0A airplane
from 118 to 137 mph with no {ncrease in
englne horsepower, Fred . Weick and
agsoclates contributing to this develop-
ment,

~——: NACA's Langley Memorinl Aero-
nautical Laboratory demonstrated high
1ift by boundary-layer control by means
of pressure or suction slots in an airfoll
in the atmospheric wind tunnel.

—: ¥iret refrigerated wing tunnel for
research: on prevention of icing of wings
and preopellers placed in operation at
Laxngley Lehoratory.

e
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———: First of nine volumes of an en-
evelupudin on interplunetary travel by
t'rof. Nikolai A. Ryuin published in the

Sovlet Unlon, the final volume of which
appeared in 1932,

1929

Junuury 1-7: An unoficial endurance
record for refucled airplane flight was
set by Maj. Carl Spaatz, Capt. Ira O.
Eaker, and Lt. Elwood Quesada in the
Qucstion Mark, Fokker C2-3 Wright 220,
over Los Anpgeles Alrport, with flying
thae of 150 hours 40 minutes 15 seconds.

January 23-27: Modern aircraft carriers
Lerxinglon and Saratoga participated in
et exerelses for the first time,

February 4-5: Capt. Frank Hawks and
t). I3, Qrubb established new nonstop
trunscontinental West-East record of 18
hours 22 minutes, in a single-engine
Lockhced Air Brpress, the first practical

application of NACA cowling for radial .

air-covled engines.

February 23: Successful development of
speclal goggles, heated gloves, and a de-
vice for warming oxygen before use an-
nounced by Wright Field.

March 2: Membershlp of the NACA in-
crensed from 12 to 156 members by act of
Congress.

Muay 8: Lt. A, Soucek (USN) established
world's altitude record of 89,140 feet,
flying the Wright Apache over Anacostia,
n.o.

Jung 21; NACA ppecial subcommittee
held initial meeting at Langley on aero-
anuiical research in universities.

June 27-29: Capt. Frank Hawks broke
transcontinental speed records from Xast
W West and West to East flying the
lockheed Air Bopress.

July 17: A lquid-fueled, 11-foot rocket,
fired by Robert Goddard at Auburp,
Muss., carried a small camera, thermoma-
¢vter. and a barorweter which were re-
covered intact after the fight. Much
“moon rocket” pudblicity made of this
fight,

August 8-29: Round-the-worid flight of
the German rigid alrship Graf Zeppelin.

August 23-October 31: Russian plane,
Land of the Soviets, flown on good-will
tour of the United States from Moscow to
Seattle, thence to N2w York, having cov-
ered 13,300 miles in 142 flying-hours.

During August: Use of a battery of solid-
propellant rockets on Junkers-33 sea-
plane, the first recorded jet-assisted take-
off of an airplane, made in tests near
Dessau, Germany.

Beptember 22: Second Alaska Aerial Sur-
vey completed by Navy, mapping 13,000
square miles in southeastern Alaska.

September 24: Lt. James H. Doolittle
made the first public all-blind flight at
Mitchel Field, Long Island, accompanied
by a check pilot.

Scptcmber 80: Opel Sander Rak. 1, a
glider powered with 18 rockets of 50
pounds of thrust each, made successful
flight of 75 seconds, covering almost 2
miles near Fraukfort-am-Main, Germany,
Von Opel as pilot.

Ootober 7: Acrvo Medlenl Assoclation of
the United States founded by YLouls H.
Buuer, and the first issue of the Journal
of Aviation Mcdicine was published in
March 1030, .

" October 15: Premier of German morvie

flm, Fraw im Mond (The QGirl in the
Moon) directed by Fritz Lange, which
assisted popular awareness of rocket po-
tentjalities in Germany.

Octoder 21: German Dornier DO-X fly-
ing boat carried 169 passengers in hour
fiight over Lake Counstance, Switzerlang,
the largest number of individuals ever
carried in a single aircraft.

November £28-29: First flight over South
Fole, by Comdr. Richard B. Byrd, in a
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Ford trimotor plloted by Bernt Balchen,
from Littie America,

November 29: First pursuit alreraft
powered with high-temperature, liquid-
cooling systemn designed by the Materlel
Dlvislon, was completed by Curtiss and
flown to Wright IFleld for flight testing.

December 12: Langley Medals were pre-
sented to Adm. Richard E. Byrd for his
flights over both poles and posthumously
to Charles Al. Manly for his ploneer de-
velopment of airplane engines. (See
Appendlx D.)

Decenmber 81! Danlel Guggenheim Fund
for the Promotivn of Acronautics ended
its nctivities.

During 1929:J. Jongbloed experimentally
recoguized the occurrence of a disease
like the bends, or calsson disease, at pres-
sures of less than 1 atmosphere.

—: U.S. Bureau of Standards devel-
oped the radlo-echo altimeter.

——: NACA Annual! Report indicated
that aerodynemic efficlency may be in-
crensed by applylug the principle of
boundary-layer control to the wings and
possibiy other parts of an airplane,

1930

Janunary 8: President Hoover made the
presentation of the Colller Trophy for
1929 to Dr. Joseph S. Ames, Chairman
of the NACA. (See Appendix D.)

January 6: Quggenheim Safe Aircraft
Competitlon prize was awarded to Cur-
tiss Tanager, which featured practical
wing flaps and leading-edge Handley-
Page slots.

During January: The world’s first full-
scale wind tunnel under construction at
Langley Memorial Aeronautical Labora-
tory (30 feet high, 060 feet wide).

February 15: Naval Alreraft Factory au-
thorized to begin coastruction of work-
ing models of retractable landing gears
because of design progress.

February 17-19: First Natlonal Confer-
ence on Aeronautical EQucation held at
St. Louis, Mo.

March 21: First Navy dive bomber de-
slgned to dellver 1,000-pound bomb, the
Martin XT5M-1, met strength and per-
formance requirements in diving tests.

April 4: The American Interplanetary So-
ciety, Inter the American Rocket Soclety
(ARS), founded In New York City by
David Lasser, G. Edward Pendray,
Fetcher Fratt, and nine others, for the
“promotion of interest In and experl-

oL

mentation toward lnterplnnetar'y expedi-
tions and travel.”

April 8: Orville Wright recelved first
Daniel Guggenheim Medal. (See Ap-
pendix D.) .

April 12: Alr Corps set world record for
altitude formation flying when 10 planes
reached a height of 30,000 feet (old rec-
ord 17,000 feet).

May 8; Dr. Ludwig Prandtl of Germany
recelved second Daniel QGuggenhelm
Medal.

Afay 13: Fifth Annual Aircraft Engineer-
ing Research Oonference held at Lang-
ley Laboratory.

June j: Lt. Apollo Soucek flew Navy
Wright Apache landplane equlpped with
P&W 450-hp engine to height of 43,168
teet over NAS Anacostia, regaining world
record he held briefly In 1929,

July 21: Capt. A. H. Page (USMO) plloted
an O2U from a senled hooded cockpit on
an Instrument flight of near 1,000 wiles
from Omaha, Nebr., to Anacostla, via
Chicago and Cleveland, with safety pilot
Lt. V. M, Guyreon landing the airplane.

July 28: Hermann Oberth and V/R suc-
cessfully tested Miquid oxygen and gaso-
iine-fucled recket motor for 90 seconds in
Germeany, 2 demonstration rade before

the Directur of the Chemlsch-Technlsche
Nelehsanstalt to secure financinl support.

Scptember 8: German sounding balloon
released near Iawburg attained aa altl-
tude of 117,750 feet (22.4 wlles).

During September: Raketenflugplaize
Herlin established by V/R {n Germany.

December 17: German Army Ordnance
Oflice, after reviewlng work of Godduréd
and others, decided to establish rocket
program and to equip artillery proving
ground at Kummersdorf to develop mili-
tury missiles.

December 30: Robert H. Goddard fired 11-
foot lMquid fuel rocket to a helght of 2,000
fect and a speed or near 500 mph near
Itoswell, N. Mex.

Dccember 81: “Alrworthiness Require-
ments for Aircraft Components and Ac-
cessories” of the Department of Com-
merce became effective.

During December: John J. Ide, NACA
technical assistant In Europe, served as
U.8, delegate to the First International
Congress on Aerlal Safety In Paris.

During 1930: NACA made confidential
recommendations to industry and mill-
tary services for best locatlon of engine
nucelles, with engines faired Into lead-

ing edges of the wing, a report bnsed on

1128 resenvch of Donald II. Wood nnd
others which influenced design of all
multlengine aircraft thereafter.

——: Sound-locator acoustic system for
detection of aireraft In fight was
developed.

——: Sperry Qyroscope developed the
“GQyro Horlzon.”

——: An Increase of 300 percent in pald
passengers on commerclal alrllnes was
recorded this year.

———: Frauk Whittle, RAF officer and en-
glneer, obtained British patents for turbo-
Jet engine.

——: Allison Division of General Motors
began development of V-1710 12-cylinder
liquid-cooled epgine, the only liquid-
cooled engine of U.S. design to be pro-
duced throughout World War II, which
was Increased in 17 years from 750 hp to
2,000 hp.

—— First vertical wind tunnel for study
of alrplane spinning was placed in oper-
ation at NACA’s Langley Laboratory.

——: Robert Esnault-Pelterie of France
published his classic work on L’Astro-
nautigue; he had begun his mathematical
work on astronautics In 1907.

1931

January 4: Willlam G. Swan stayed aloft
for 80 minutes over Atlantic City, N.J., in
s glider powered with 10 small rockets.

January 22: Navy ordered its firat rotary-
wing alrcraft, the XOP-1, from Pitealrn
Atreraft.

March 4: More than $100 million was ap-
proprinted by Congress for mllitary,
uvavnl, and commercial aviation for the
coming year.

Mareh 14: First liguid-fuel rocket suc-
cessfully fired {n Europe, a methane-
llquid oxygen rocket constructed by
Johannes Winkler and flown from Des-
san, Germany.

Aprit 2: First Navy alreraft with re-
tractable landing gear, the XFF-1 two-
seat fighter, ordered from Grumnman
Alrcraft,

April 8: Amelia Earhart established a
woman's autogiro altitude record of
18,415 feet in a Whirlwind-powered Pit-
cairn at Willow Grove, Pa.

April 10: Alrship subcloud observation
car demonstrated by Lt. Wilfred J. Paul
at Langley Fleld, Va.

During April: Raktenflugplatz in Ger-
many was vigited by Mr. and Mrs. G. Ed-
ward Pendray as official representatives
of the American Interplanetary Soclety,
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who upon thelr return organized the ex-
perimental program of the soclety.

May 27: First full-scale wind tunnel for
testing airplanes was dedicated at the
Langley Memorial Aeronautical Labora-
tory of the NACA, enginecr-in-charge of
construction and operation, Smith J.
De France, explained detalis to the an-
nual Alrcraft Engineering Research
Conference. .

—: The NACA tank to provide data on
water performance of seaplanes was
demonstrated by Starr Truscott. Its
channel length was enlarged from 2,020
feet to 2,900 feet in October 1937.

~——: Auguste Piccard, Swiss physicist,
and Charles Knipfer made first balloon
flight into stratosphere, reaching a height
of 51,777 feet in a 17-hour flight from
Augsburg, Germany, to a glacler near
Innsbruck, Austria.

May 28: Lt. W. Lees and Ens. F. A.
Brossy established world’'s endurance
fllght record without refueling of 84
hours 33 minutes, in diesel-powered Bel-
lanca at Jacksouville, Fla.

May 81: A pilotless alrplane was suc-

cessfully lown by radio control from.

another plane at Houston, Tex.

June 4: Dornier DO-X, 12-engincd
German flying boat (which carried 169
passengers on Its trial flight), arrived
in New York after flylng the south
Atlantle,

June 28~July 1: Wlley Post and Harold
(Gatty lowered world clreling record to
8 duys 15 hours 51 minutes in the Lock-
beed Winnic Mae,

July 24-81: Oraf /eppclin uu-rled 12 sel-
entists on Arctic flight.

July 28: First nonstop flight across the
Pacifie, begun by Ciyde I'angborn and
ITugh llerndon Iln a single-engined Bel-
lanca, who completed flight around the
world in October.

July 29-August 26: Colonel and Mrs.
Lindbergh made survey flight to Japan
in Sirius seaplane, via Alaska and Si-
berla.

Beptember 4: Maj. James H. -Doolittle
established & new transcontlnental rec-
ord from Rurbank to Newark of 11
hours and 1¢ minutes elapsed time in-
cluding three stops, fiying Laird Super-
Solution.

September 9: Start of official rocket-mail
gervice Letween two Austrian towns by
Friedrich Schmiedi; test flights began in
February 1931, while rocket-mall service
continued until March 18, 1933.

October 30: School of Aviation Mediclne
moved from Brooks Field to Randolph
Fleld, Tex.

During 1931: NACA Report 385 pre-
sented results showing that maximum
lift coeficient of a wing could be in-
creased as much as 96 percent by use
of boundary-layer control.

——: Ntobert Esnault-Pelterie of France
demonstrated liquid-fuel rocket propul-
sion with a rocket motor operated on
gasoline angd liguid oxygen.

——: Bureau of Standards made a num-
ber of experiments to determine whether
thrust reactlon of a jet could be in-
creased, aud tested combinations of jets,

———: Alexander Lippisch of Germany
first produced and demonstrated a prac-
tical deita-wing aireraft.

During 1931-32: Taylor Cub Model A, &
two-seat, high-wing light airplane, first
produced, and helped popularlze sports
fiying in the United States. '
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March 26: Navy Consolidated P2Y sea-
plane made first test flight.

April 19: First flight of Goddard rocket
with gyroscopically controlled vanes for
automatleally stabilized flight, near Ros-
well, N. Mex.

May 4: Daniel Guggenhelm Gold Medal
for 1932 awarded to Juan de la Clerva
tor development of the autogiro. (See
Appendix D.)

Vay 9: First blind solo flight (without
n check pilot aboard) solely on instru-
ments was made by Capt. A. F. Hegen-
berger (AAC) at Dayton, Ohio.

June 30: Los Angeles (ZR-3) decommis-
gioned by the Navy for economy reasons
after 8 years of service and over 5,000
hours in the air.

July 28: Navy BuAer Initiated research
program on physlological effects of high
acceleration - and deceleration encoun-
tered in dive-bombing and other violent
maneuvers {n allocation to Bureaun of
Mcedicine and Surgery. Ploneer research
pointing to need for anti-g or anti-
blackout equipment was subsequently
performed at Harvard University School
of Tublic Health under the direction of
Dr, C. K. Drinker by Lt. Comndr. John R.
I'oppen {MQC USN).

During July-August: VIR successfully
fired AMirak II rocket to height of 200
feet, nfter which Germman Army Ordnance
Oflice formallzed rocket development pro-
gram by placing Captain-Doctor Walter
Dornberger {n charge of Research Station
West at Kummersdorf.

August 18: Auguste Plceard and Max
Cosyns attained an altitude of 53,152 feet
on second stratosphere balloon fiight,
fanding on a glacier in the Alps.
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August 81: Capt. A. W. Stevens and Lt.
C. D. McAliister (AAC) flew 5 miles
above earth’s surface at Fryeburg, Maine,
to photograph eclipse of the sun.

During August: Experimental transmis-
slon of weather maps by teletype Initi-
ated by Weather Bureau on a special
circuit between Oleveland and Wash-
ington.

September 3: Maj. James H. Doolittle set
a new world speed record for landplanes
by averaging 204 .mph over 3-km course
at Cleveland, Ohio, in Granville Brothers
Gee Bee monoplane with P&W Wasp
engine.

September 16: Altitude record of 43,976
feet for landplanes established by Cyril
F. Unwins In Vickers Vespa at Bristol,
England.

September 21: Dr. Robert A. Millikan of
California Institute of Technology com-
pleted serles of tests on the intensity of
cosmic rays at various altitudes with
cooperation of 11th Bombardment Squad-
ron, in a Condor Bomber from March
Field, Callf.

October 1: Wernher von Braun joined the
German Army Ordnance Office rocket
program at Kummersdorf.

October 15: Instltute of Aeronautical Sci-
ences was incorporated in New York,

November 12: American Interplanetary
Soclety performed static tests of rocket
based on VSR design at Stockton, N.J.

Dcoember 1: Teletypewriter Weather
Map Service was inaugurated by Aero-
pnutics Branch, Department of Com-
merce,

During 1982: German engineer, Paul
Schmidt, working from design of Lorin
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tube, developed and patented a ramfjet
cugine later moditicd and used in the
V-1 Flying Bomb.

During 1932: Robert II. Goddard devel-
oped component of modern ramjet englne
with construction of & rocket fuel pump
at Clark University.

———: Capt. John R. Poppen' (MC U8N),
began experimentation with animals on
physiological effects of high acceleration,
proposing as a result of hls studies that

an iullatablo abdominal corset be devel-
oped for use by fighter pilots.

: Junkers Ju-52, German trimotor
transport of great success, first produced.

: Control mechanlsm for vaoriable-
piteh propellers developed under the di-
rection of ¥'rank Caldwell,

———: NACA published derlvation and
characteristics of the first systematlc
family of NACA alrfolls. -

: JATO-type rockets first used In the
Soviet Union, accordlung to Moscow
historians.

1933

January 21: Institute of Aeronautical
Sciences (IAS) held its Iounders Meet-
Ing at Columbia University under Jerome
C. Hunsaker, president, and Lester D.
Gardner.

February 25: Alrcraft carrler U.8.8.
Ranger (OV—4) launched at Newport
News,

During February: DBoeing 247, first
“modern-type” airliner, first flew,

March 11: Macon dirigible christened at
Akron, Oblo, and made first flight on
April 21 with 103 persons aboard.

March 28: Alrcraft englne manufacturers
granted permission by the Aeronautics
Branch, Department of Commerce, to
conduct endurance tests on their own
equipment,

April 4: Rear Adm. W. A, Moffett, Chlef
of Navy Burcau of Aeronautics, kllied
along with 72 others in crash of the
dirigible Aron at sea off the coast of
New Jersey. He was replaced by Rear
Adm. E, J. King (USN).

May 14: American Interplanetary So-
clety Rocket No. 2 successfully fired, at-
taining 250-foot altitude in 2 seconds, at
Marine Park, Staten Island, N.X.

July 1-August 12: Gen. Italo Balbo of
Italian Alr Force led flight of 25 Sovola-
Marchetti S-55X seaplanes in mass flight
from Rome to Chlcago and return,

a0

July 9-December 19: ColL. and Mrs.
Charles A. Lindbergh made 29,0600-mile
survey flight in thelr Cyclone-powered
Siriug seaplane from New York to Lab-
rador, Greenland, Iceland, Europe, Rus-

sia, the Azores, Africe, Brazil, and

return.

July 15-22: Lockheed Vega, Winnie Mae,
piloted In first round-the-world solo
flight by Willey Post, 15,500 mlles in 7
days 18 hours 49Y% milnutes. Airplane
contalued new type of radlocomnpass de-
veloped by Wright ¥leld engineers.

During July: Douglas DC-1 first flew,
forernnner of the famed DC-3.

August 17: First Soviet liquid-propellant
rocket successfully fired.

September 80 Russian stratosphere flight
in Armny balloon USSR attained a re-
ported altitude of 00,605 feet, G. Proko-
fiey, X. Godunoy, and B, Birnbaum as
balloonists.

November 20-21: Lt. Comdr. T. G. W,
Settle (USN) aud Ma). Chester L. Ford-
ney (USMOQ) set official world balloon
altitude record cof 61,237 feet over Akron,
Ohlo.

During 1983: Collier Trophy for 1033
awarded to Hamilton Standard Prepeller
Co., with particular credit to Frank W.
Caldwell, chief engineer, for development
of a contrellable-pitch propeller now in
general use, (Sce Appendix D.)

“gapremme -

. .-t NACA assisted Army, Navy, and
tnlustry In the development of rellablo
retenctuble lunding  gears, controllable
pite b propellers, more efliclent wing see-
tiens, and wing flaps.

. --: Hurry W. Bull of Syracuse, N.Y,,
developed small liguld-propellunt rocket
rngine.

. — ¥red I3, Weick and his associates

at NACGA's Langley Laboratory designed
and constructed the Welck -1 alrplane

whicl Incorporaied such novel features
as trleycle lnuding gear, pusher propeller,
aud Interconnected ailerons and rudder
for simpler and safer flylng.

——: Kugen Siinger of Germuny pub-
lished his classic Rakatenfluytechnik,
which dealt with rocket motor design
and high-speed flight in the atmosphere.

——: DBritlsh Interplanetary Society or-
ganized.

1934

January 10-11: Slx Navy Coansolidated
}*2¥-1'g flew nonstop from San Francisco
to Penrl Harbor, Haweil, 2,390 miles, in
24 bhours 568 minutes.

Junuary 30: Russian balloon reached 78,-
00 fect, but aeronauts Felosienko, Was-
lenko, and Vsyskin perished in free fall
of gondola.

Pebruary 19: Under Presidentlal order
the Army Alr Corps started flying domes-
tic airmail.

During Febdruary: Lockheed Electra first
few, featuring introduction of twin fins
and rudders,

April 6: American Interplanetary Soclety
renamed the American Rocket Soclety
({ARN).

Aprit 11: Comdr. Renato Donatl estab-
Hshed altitude record of 47,3562 feet in
Caprond aircraft, at Rome, Italy.

Adpril 18: Baker Board, appointed by the
Becretary of War to uvestignte the Army
Alr Corps, held {ts {irst meeting.

May 1: Lt. Frank Akers (USN) made
houded blind 1anding in an OJ-2 at Col-
lege Park, Md,, in dcmonstration of sys-
tem intended for alrceraft carrier use. In
sulsequent flights, he made takeoffs and
lundings between Anacostia and College
I’ark under a hood without assistance.

Jung 12: Alr Mail Act of 1934 signed by
the President,

During June: Baker Board recommended
purchase of War Department alrcraft
from private manufacturers, instead of
bullding them In Government factories,
by means of negotiated contract, by com-
petitive blds, or by purchase after design
competition.

July 1: Name of the Aeronautics Branch
changed to the Bureau of Air Commerce
in the Department of Commerce,

July 2§: Air Corps began aerial photo-
graphic survey of Alaska under Lt. Col.

_H. B. Arnold.

July 28: A 60,013-foot altitude was
reached In Air Corps-National Geographic
Soclety balloon, Bzplorer I, by Maj, W. R.
Kepner and Capts. A. W. Stevens and
Orvil A. Anderson.

August 18: Jeanette and Jean Plccard
flew Century of Progress balloon from
Dearborn, Mich., to an altitude of 57,578
feet.

During.Auguast: Langley Memorlal Aero-
noutical Laboratory expanded with com-
pletion of engine research laboratory, a
vertical tunnel for testing spinning char-
acteristics, and a 24-inch high-speed tun-
nel (700 mph).

Septembder 3: ARS Rocket No. 4 launched
to 400 feet altitude, at Marine Island,
Staten Island. N.X.

Septembder 15: Aeromedical Laboratory
founded at Wright Field, Dayton, Clio.
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November 18: Navy issued contract to
Northrop for the XBT-1, a two-seat
scout and 1,000-pound bomb dive bomber,
Initial prototype of scquence that led to
the SBD Dauntless series of dive bomb-
ers introduced to the ticet in 1038 and
used throughout World War II.

December 23: Endowment given IAS by
Sylvanus Aibert Reed for apnual award
to be given “for notable contribution to
the aeronautical sciences resulting from
experimental or theoretical Investiga-
tions, the beneficial influence of which on
the development of practical aeronnutics
is apparent.” (See Appeundix D.)

During Deccmber: German Ordance
group launch two A-2 rockets success-
fully tc a height of 1.4 miles, on the Is-

land of Borkuin in the North Sen, before
the O-1n-0 of the Ariny.

——: British War Office consldered de-
velopment of high-velocity rockets, and
the Rescarch Department at Woolwlch
Arsenal was requested to submit a pro-
gram in Aprii 1085, This led to antiair-
craft rocket development, and some 2,7
test firings were made in Jamaica, 1938-
39.

During 1938} : Douglas began development
of the twin-engined commercial trans-
port, the famed DC-3.

——: H. G. Armstrong began studies on
decompression sickness and showed that
gas bubbles may form in the body from
a drop of pressure beiow one atmosphere,
at Aero Medical Laboratory.

1935

January 5: First assignment of a flight
surgeon to Naval Aircraft Factory, Lt.
Comdr. J. R. Poppen (USN), was di-
rected to observe pilots, conduct physical
examinations, and work on hygienic and
physiological aspects of research and de-
velopment projects.

January £2: Tederal Aviation Commis-
sion, appointed by tho Presldent as pro-
vided in the Alr Mall Act of June 12,
1034, submitted its report and set forth
broad policy on all phases of aviation and
the relatlon of Government thereto. It
recommnended strengthening of commer-
cial and civil avintion, expansion of afy-
port facilitics, and establishment of
wore reallstic procurement practices
from industry. It recommended contin-
ued study of ajr organization toward
more effective utillzation and closer
interagency relationships, to include ex-
. pansion of experimental and development
work and its close coordination with the
NACA. !

February 12: Navy dirigible Macon
crashed at sea off the Callfornia coast.

March 1: GEQ Alr Force ostablished by
the Army Air Corps.
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Maroh 9: Hermann Goering announced
the existence of the German Air Force
to Ward DPrice, correspondent of the
Daily Mail (London), an event of con-
siderable importance in international
power politics for it implied unilateral
breaking of the Treaty of Versailles pro-
hibiting Germany possession of an air
force.

Aarch £8; Robert Goddard lanunched the
first rocket cquipped with gyroscopic
controls, which attained a helght of 4,800
teet, a horizontal distance of 13,000 feet,
and a speed of 050 mph, near Roswell,
N. Mex. ,

April 2: DBritish Government disclosed
that Adolf Mitler of Germany had de-
clared that the German Afr Force had
reached parity with the Royal Air Force
at a recent conference with British rep-
resentatives in Germany. While untrue,
Hitler's statement had a profound im-
pact upon British aeronautical and de-
fense efforts.

April 16-£3: Pan American Airways'
Clipper fiew from California to Honolulu
and returned in preliminary survey flight
for iranspacific aly route to the Orient.

Muy 18: World’s largest airplune, the
Nussian Ma2im Qorky, crashed near
Moscow, kllling ali aboard.

May 31: Goddard rocket attained altitude
of 7,500 feet in New Mexico.

July 2: Historic report on radio direction
fluding (radar) was presented to the
Britlsh Alr Defense Research Committee.

——: First Interdepartmental Commit-
tee appointed by President Roosevelt to
study International air transportation
problems.

July 26: Russian balloon USSR success-
fuily reached 52,000 feet, crew including
Warigo, Qhrlstoﬂl, and Preluckl.

July 28: Boeing Model 299, the XB-17
four-engine bomber prototype, made first
flight.

Summer 1935: First static tests of
Heinkel He-112 with rocket engines per-
formed in Germany.

August 28: Automatic radlo-navigation
cquipment—a Sperry automatic pilot
mechanically linked to a standard radio-
compuss—tested by the Equipment Labo-
ratory at Wright Field.

October 30: First B-17 prototype crashed
on takeoff during flight testing at Wright
Field.

November 6: Prototype Hawker Hurrd-
canc Qirst lown, the later models of which
destroyed more German aircraft in the
Battle of Britain than all other British
defeuses, air and ground, combined.

November 11: A 72,305-foot world altltude
record for manned balloons made by
Capts. A. W. Stevens and Orvil A. Ander-
son, in the hellum-inflated Ezplorer II,
over Rapld City, 8. Dak., in cooperation
with National Geographic Soclety, a rec-
ord which stood for 20 years.

November 22-29: Trauspaclfic airmall
flight by Pan American Alrways Martin
Ohina Clipper, from San Francisco to
Honolulu, Midway, Wake, Guam, and
Manila, E. C. Musick as pilot.

During December: Douglas DC-3, one of
the most successful airllners in history,
first lew. By 1988, it carried the bulk of
American air trafic. When production
of the DC-3 and its derivatives ended in
1845, some 13,000 had been built.

During 1935: Russlan liquid-propellant
meteorological rocket, designed by M. K.
Tikhonravov, successfully flown.

: H. G. Armstrong published Alr
Corps Technical Report on physlologle
requirements of sealed high-altitude air.
craft compartments (including effects of
sudden decompressions), findings swhich
were incorporated in the XC-35 sub-
stratosphere plane, the first successful
pressure-cabin alrcraft.

———: Konstantin E, Ziolkovsky, Russlan
mathematician and ploneer space scl-
entist, died at 78 years of age. The
U.S.8.R. later acclalmed hlm as the
“father of space travel.”

1936

January 20: Acting in response t{o a re-
quest from BuAer, the Navy Bureau of
Engineering endorsed support for the
National Burcau of Standards for the
dovelopment of radio meteorographs.
Later renamed radiosondes, these lnstru-
wments were sent aloft on free balloons to
mensure pressure, teraperature, and hu-
widity of tbe upper atmosphere, and
transmitted those daia to ground stations
for vse in weather {orecasting and flight
planning,

February 23: F. W. Kessler, V. Ley, and
N. Carver launched two majl-carrying
“rocket alrplanes” at Greenwood Lake,
N.Y., which traveled about 1,000 feet.

During February: Germans tested A-3
rocket with 3,300-pound thrust which
gerved as basls for inilitary iveapon
specifications.

March 5: Spitfire prototype with arma-
ment and Merlin engine first flown, pro-
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duction of the Spitfire Mark I beginning
at Snpermarine factory in early 1937.
Spltfire's classic design was work of R. J.
Mitchel}, responslble for the Supermarine
racing scaplanes which first won the
Schueider Tropby for Great Britain in
1031. 18,208 Merlin-cngined Spitfires of
all Marks were built by 1945,

March 16: Robert H. Goddard's classic re- -

port on “Liquid Propellant Rocket De-
velopment,” reviewing his liquid-fuel
rocket rescarch and flight testing since
1919, was published by the Smithsonian
Institution.

April 29;: Orviile Wright was elected a
wember of the National Academy of
Sclences.

AMay 6: Construction anthorized for what
later was named the David W. Taylor
Model Basin, to provide a facllity for use
by the Navy Bureau of Construction and
Repair in investigating and determining
shapes and forms to be adopted for U.S.
naval vessels, and including aircraft.

May 9: George V. Lewls, Director of
NACA Aeronautical Reseurch, recelved
Daniel Guggenheim Medal for 1936 for
direction of aeronautical research and for

the development of coriginal equipment

and methods.

May 12: World’s largest high-speed wind
tunnel (8-foot throat) placed in operation
at Langley Aeronautlical Laboratory, un-
der Russell G. Robinson.

May 22: Herrick Vertiplane, embodying
characteristics of both airplanes and ay-
togiroy, underwent testy at Fioyd Ben-
nett Field,

June ¢: Socony-Yacuum Oil Co., Inc., at
Paulsboro, N.J,, began production of
aviation gasoline (100 octane) by the
catalytic eracking method.

June 7: Maj. Ira C. Eaker (AAC) made
first transcontinental blind flight, from
New York to Les Angeles.

June 15: Vickers Wellingten prototype
RATF bomber made its frst fight, while
flight of first producticn mode! was made
ou December 23, 1037,
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July 18: Spanish Civil War begar, which
wus to Involve Germun, Italian, and Rus-
sian air units as welt as alrcraft of
France and the United States.

July 21: Lt. Comdr. D. 8. Fahrney
(USN) ordered to hnplement recom-
mendation made to Chief of Naval Oper-
ations to develop radlo-controlled air-
craft for use as aerlal targets. Reporting
to BuAer and NRI, Fahrney subse-
quently reported on procedure-to obtalu
drone target planes, but also recognized
the feaslbility of using such alrcraft as
gulded wissiles.

July 28: Navy awarded contract for
XI’'B2Y-1 flying boat to Consolidated,
which became the prototype for four-
engined flying boats used throughout
World War JI.

September 2: Maj. Alexander P. de Sever-
sky was refused permission by Army Afr
Corps to enter his pursuit plane in Ben-
dix Trophy Race to Los Angeles “due to
features considered a military seecret.”

‘October 13: Lt. John Sessums (AAC)
visited Robert H. Goddard to officially
assess military value of Goddard’s work.
He reported that there was little military
value, but that rockets would appear
useful to drive turbines.

October 2): ¥irst transpacific passenger
service completed by Pan American Air-
ways, with Martin four-engined China
Clipper in o round trip to Manila.

November 7: Robert doddﬂrd flew gyro-
coutrolled rocket to 7,000-foot altitude,
near Rogwell, N. Mex,

Deeember 19: New world speed record
for amphlbians of 200.4 mnph over a closed
course sct by Maj. Alexander P.
de Seversky.

During 1936: Theodore von Kfirmdn, Di-
rector of the Guggenheim Aeronautical
Laboratory at the California Institute of
Technology at Pasadena, founded group
which began experiments in design fun-
damentals of high-altitnde sounding
rocket. The group, named the Cal Tech
Rocket Nesearch Project, couslsted of
Frank J. Mallna, Hsue-Shen Tsien,
A. M. O, Smith, Sohn W, Parsons, Edward
Formay, and Weld Arnold. This was the
origin of the Jet Propulsion Laboratory.

e

——: Tirst practical hellcopter flight,
German Focke-Achgelis, FA-81; in the

following year it made first helicopter
flight of over 1 hour.

1937

Junuary 1: First physlological research
Jul oratory completed at Wright Field by
Alr Corps to investigate nnd devise means
to nlleviate distressing symptoms occur-
ring In flight.

March 1: First operational Boelng B-17
deltvered to the GHQ Air Force at Lang-
ley Field, Va.

During Spring: Single-engine Ilelnkel
(1le-112) with Junker 650-pound thrust,
llquid-fuel rocket motor successfully
flown at Neuhardenberg, Germany, Capt.
Erich Warsltz as pilot.

April 12: Frank Whittle’s Srst gas turbine
engine, the U-type, was static tested,

May 6: German dirigible Hindenburg de-
stroyed at Lakehurst, N.J., an event
which ordained the death of the large
dirigibles.

May 9: H. F. Pierce launched liquid pro-
peliant rocket to 250-foot altitude at Old
Ferris Polint, N.Y.

During May: Joint German Army-Alr
Force rocket research station opened at
Pcenemiinde on Baltle Sea; Ariny Ord-
nance rocket program under Capt. Walter
Dornberger moved his staff from Xui-
mcersdorf.

June 30: Navy {ssued coutract to Martin
for XPBAM-1 two-engine flylng boat, the
inltlai prototype for the PBM Marlner
scries used during and after World War
11,

July 1: Weather Service of the Signnl
Corps was transferred to the Army Alr
Corps.

July 2: Amella Earhart Putnam and co-
pilot lost near Howland Islaud in the
Pacific.

July 4: FA-61 helicopter fiown in fully
controlled, free flight by Ilnuna Reitsch,
at Iiremen, Gernany.

Jely §-6: PAA and Imperinl Alrways
muke jolnt survey Qights across the North

Atlantic prior to establishment of trams-
atlantle service. Both flights were suc-
cessful, marking the 1ith and 12th
successful nonstop transatlantic flights
completed out of 85 attempts.

July 15: Three Soviet filers established
world distance nonstop record, flying
scross the North Pole from Moscow to
San Jacinto, Calif., in 62 hours.

July £7: Japanese began aerial bombing
of Chinese cities.

August 5: First experimental pressurized-
cabin airplane, a Lockheed XCO-85, made
first flight at Wright Field.

August 22: The first wholly automatie
landings in history were made at Wright
Fleld by Capt. Cari J. Crane, inventor
of the system; Capt. George Holloman,
pilot; and Raymond K. Stout, project
engineer.

October 15: Boelng XB-15 made first
flight,

During November: Low turbulence wind
tunnel for investigation of laminar flow
airfoil constructed at NACA's Langley
Memorial Aeronautlcal Laboratory.

~———: Navy Grumman F4F inade flrst test
filght, standard carrler-bnscd fighter in
early World War II opcrations.

December 23: Successful unmanned radio-
controlled flight made by Navy JII-1
drone, at Coast Guard Alr 8tatlon, Cape
May, N.J.

During Dceember: Initlal rocket thrust
chamber tests by R. C. Truax at Annap-
olis, Md., using compressed air and gaso-
line as fuels.

During 1987: World’s scheduled airlines
carried 2,600,000 passengers in 1037, with
average number of 5.3 passengers per air-
craft, according to the International Civil
Aviation Organizatlon.

—: U.S.S.R. established rocket test
centers at Xazan, Moscow, and Lenin-
grad.
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Jarnuary 16: Spanlsh rcbel planes began
dally bombing of Barcelona from Ma-
jovea.

February 10: British Hurricane fighter
flown from Fdinburgh to Northolt, near
London, at an average speed of 408.756
mph, J. W. Gilian as pilot. -

February 26: Secretary of Interlor Ickes
approved purchase by the Federal Gov-
ernment of hellum plants at Dexter,
Kans., thus giving the Government a vir-
tual monopoly. Oun May 11, his refusal
to sell helium to Germany was upheld by
the Prestdent.

February 27: The good-will flight to
Buenos Alres of six B-17’s under Lt. Col.
Robert D. Olds, which had left Miami on
February 17, returned to Langley Field,
Va.

April 21: Navy delivered XF2A-1 to
Langley Memorial Aeronautical Labora-
tory of NACA, which marked initlatlon
of full-scale wind tunnel tests, which re-
sulted in Increasing speed of the XF2A-1
by 31 mph and led to utiilzation of NACA
testing of other high performance alrcraft
by both the Armny and the Navy. Data
thus obtained were also directly appli-
cabie to the design of new alircraft.

June 1: Routine use of radiosondes ini-
tiated at NAS Anacostia, Washington,
D.0. By the end of the year the balloon-
curried radlo metecrogrnphs were also
used In Nuvy flect operations,

June 6: The Danle! Guggenhelm Medal
for 1938 awarded to A. 1. R, Fedden for
“contributions to the development of air-
craft engine deslgn and for the specific
design of the sleevoe valve alrcraft
englne.”

June 8: British Government announced
intention to purchase U.8. Lockheed Hud-
gons and North American Harvards for
aerlal rcconnaissance and training pur-
poses.

June 23: President Roosevelt signed the
Civil Alr Authority Act.

Augyust 22: The Civi! Aeronautics Aot be-
came effective, coordinating all nonmiit-
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tary aviation under the Clvil Aeronautics
Authority.

Aungust 24: First American use of drone
target afreraft in antlaircraft exercises,
the Ranger fired upon a radlocontrolled
JH-1 making simulated horlzontal bomb-
Ing attack on the fleet. . .
August £9: Maj. Alexander de Seversky
set east-west transcontinental speed
record of 10 hours 2 minutes 55.7 seconds
in a 2,457-mile flight.

September 12: Wind tunnel capable of
simulating altitudes to 37,000 feet dedl-
cated at MIT as a memoral to the Wright
brothers.

Beptember 14: Radlocontrolled Navy
N2C-2 target drone made slmulated dive-
bombing attack on battléship Utah in
test firing of antlcraft battery.

September 29: Brig. Gen. Henry H.
Arnold named Chief of the Armmy Air
Corps to replace Maj. Gen. 0. Westover,
killed in ¢rash on September 21.

September 30: Agreement signed at Mu-
nich, Germnany, between Germany, Brit-
ain, France, and Italy, allowing Germany
to occupy the Sudetenland of Czecho-
slovakia, an event In which the relatlve
air strength of the wmajor nations was a
prominent fuctor.

Oclober 19: Curtiys XP-40 Tomahawk
wade first dlght.

During October: Britlsh Purchasing Com-
nission ordered 200 YLockheed Hudsons
(milltary version of Buper Xiectra afr-
liner), the first American-bulit alreraft
to sce operational service with the RAF
in World War I

——1: All-wood British de Havilland
Mosquito twin-engine bomber concelved,
official order for 50 received on March 1,
1040.

December 10: First static test of James
Irid’'s regeneratively cooled rocket
thrust chambers, which achleved 90-
pouna throst,

——: ARS teeited R. C. Truax's rocket
{hrust chamber ai New Rochelle, N.Y,,
which achieved 20-pound thrust before
burning through.

December 16: First successful test of
NACA high-speed motlon-pleture camera
developed by C. D. Miller, conducted at
Lapgliey Laboratory, later used exten-
sively iu photographic analysis of com-
bustlon and operated up to rates of 40,000
pholographs per seconc.

——: Navy K-2 alrship dellvered to NAS
Iakchurst for trials, the prototype for
World War II K Class patrol airships,
of which 1385 were procured.

December 17: Dr. Hugh L. Dryden, Na-
tional Bureau of Standards, delivered
second  Wright DBrothers Lecture at
Columbla University.

Deccomber 80: Special Committee on
“Future Research Facilitles of NACA"
recomiended creation of another labora-
tory; resulted in Ames Aeronautical
Laboratory at Moftett Fleld.

During 1938: Jack Parsons of Ca! Tech
conceived value of slow-burning rocket
propellant of constant thrust for JATO
use, actlve development of which was un-
dertaken by Cal Tech in 1040.

——: Vital importance of the factor of
duration ln pilot’s exposure to hypoxia
demonstrated in animal experiments by
H. G. Armstrong and J. W. Heim.

—~—-—: Helnz von Diringshofen, German
sctentist, conducted research on human
tolerance to multiple g-loads; exposed
test subjects to a few seconds of sub-
gravity by putting ap aircraft through
e vertical dive. "

1938-39: NACA developed airfoils pro-
viding laminar flow to a degree far
greater than previously obtalnable (based
in part upon Ludwlg Prandtl’s boundary
layer theory in NACA Report 116 pub-
lished in 1921) ; Eastman N. Jacobs de-
veloped low-drag wilng sections worthy
of special mention.

1939

January 16: Maj. Gen. Frank M. An-
drews, Chief of Army General Head-
quarters Air Force, in an address to the
anunual convention of the National Aero-
unutic Association at St. Louis, sald that
the United States was a fifth- or sixth-
rate air power.

January 21: Dr. George W. Lewis, NACA
Dircctor of Aeronautical Research,
clected president of the 1AS.

January 81: Dr. Edward P. Warner ap-
pointed cconomic and fechnical adviser

ot the CAA.

February 11: Lockheed P-88 Lightning
first flown across the Nation from Oali-
fornia, to a crack-up landing at Mitchel
¥ield, Long XIsland, Lt. Ben Kelsey as
pilot.

During February: Airflow Research Staff
at Langley Laboratory initiated reeval-
vation of jet propulsion for alreraft at
gpesds higher than considered by Buck-
ingham in NACA Xcport No. 158 pubd-
lished in 1822,

nooRGl—81——4

March £26: Capt. John H. Towers named
Chief of Bureau of Aeropautics with
rank of Rear Admiral,

April 8: President Roosevelt gigned the
Nnational Defense Act of 1940, authorizing
¢.000 airplanes and increasing personnel
of Army Alr Corps to 38,203 officers and
45,000 enlisted men, and appropriating
$300 million for the Air Corps.

April ?: Amphibian version of PBY fly-
ing boat ordered by the Navy from Con-
rolidated.

April 20: The free-flight tunnel placed
into operation at Langley Aeronautical
Laboratory.

April 20-21: Experlments with four-
bladed eontrollable propeller on Curtiss
P-306 begun at Wright Field.

April 28: Flying a Messerschmitt BF-
109R, X¥ritz Wendel achieved record
sreed of 4688 mph In level flight, at
Avgsburg, Germany.
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May 5: Kilner-Lindbergh Board wus es-
tablished by Gen. M. I1. Arnold to revise
military charaecteristics of all U.S. mili-
tary aircraft, including the B-29 design
in the AAF O-year program. The Board
was cowposed of Gen. W. C. Kilner,
Clharles A, Lindbergh, Cols. Carl Spaatz
and Nuiden, and Major Lyon.

Muy 15: Navy lssucd contract to Curtiss
Wright for the SXDB2C-1 dive bomber;
which despite prolonged operational de-
velopment became the principal carrler
dive bomber in the last year of World
War II known as the Heildiver,

During Junc: First transatlantic passen-
ger service, by Pan Amerlcan Alrways
with a Boeilng four-engined Yankee Clip-
per.

July 1: National Academy of Sclences
sponsored a $10,000 research program at
Cal Tech Rocket Research Project for
development of rockets suitable to asaist
Alr Corps planes in takeoffs, the first U.8.
rocket program.

During Summer: Albert Einstein, Bnrico
Fermi, Leo Szilard, and Bugene Wigner
interested P'resident Roosevelt, through
Alexander Sachs, in the potentlal mfiil-
tary importance of uranium, The Presi-
dent appointed an Advisory Committee
on Uranium under the chairmanship of
Dr. Lyman Briggs, Director of the Na-
tional Bureau of Standards.

: Total complement of NACA was
023 persons, of which only 278 were
classified as technieal personnel.

August 9: Congress authorized construe-
tion of second NACA research station at
Mouffett Field, Calif., which became the
Anmes Aeronautical Laboratory, named
after Joseph S. Ames, president emeritus
of Johns Hopkins University, member of
the NACA from Its beginning In 1915
to 1939, and Chairmman of NACA from
1927 until 1929.

August 24: Assignment of Navy medical
officer to BuAer was approved for the
purpose of establishing an Aviation
Medical Research Unit.

August 27: First complete ﬂlghis of jet-

vropelled aifrcraft monde socretly in
Germany, a Feinke] 178 powered by the
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Ile 833 jet engine, piloted by Hrich
Warsitz. .

Scptember 1: German blitzkrieg launched
on Poland. President Roosevelt appealed
to the European natifons not to bomb
civilian populations or unfortified cities.

September 3—4: RAF Bomber Command
carried out first nlght propaganda raid,
dropping leaflets over Hambuyrg, Bremen,
aud the Ruhr. On September 27, British
Ailr Ministry announced that the RAF
had dropped 18 million leaflets over
Germany since the beginning of the war.
When ieaflet bombing was suspended on
April €, 1940, Bomber Command had
droppec 65 millfon leaflets.

During September: Igor 1. Sikorsky made
initia]l flights with the first successful
single-main-rotor hellcopter, precursor of
the -4 two-place design procured in
1942 by the AAF.

——: World’'s largest balloon, the Star
of Poland, was unable to make strato-
spheric fiight because of the German in-
vasion, The United States had provided
bhelilum gas in August for this Polish
effort and several American experts, in-
cluding A, W. Stevens, provided techni-
cal assistance,

Octoder 14: Naval Alrcraft Factory au-
thorized to develop radio-control equip-

.ment for use In remote-controlled flight

testing of aircraft without risking the
life of a test pilot.

Qotoder 13: Dr. Vannevar Bush was
elected Chairman of the NACA to fil}
the post of Idr. Joseph Ames, who re-
signed due to i1} health,

~——: 8ccond Speelal Comnmittee on “¥u-
ture Research Facillties of NACA,"
headed by Charles A. Lindbergh, recom-
mended that a powerplant rescarch
center be established at ouce, a recom-
mendation resulting in the Aireraft En-
glne Research Laboratory at Cleveland.
Ohle, now the Lewis Research Center.

During Oectober: Germans successfully
fired and recovered A-5 development
rockets with gyroscopic controls and
parachutes, attaining altitude of 714
miler and a range of 11 miles.

Yorvember 20: Navy establlshed its own
8chool of Avlation Medicine at Pensa-

colu, Fla., having previously detailed offi-
cers to the Alr Corps School of Aviation
Medicine.

November 30: U.S8.8.R. invaded Finland,
Soviet planes bombing Helslnki and
other Finnish towns.

Dccember 2: Army Alr Corps authorized
to begin development of a four-engine
bomber with a 2,000-mile radius of ac-
tion, which led to the Boeing B-2¢
Superfortress.

December 29: Consolidated-Vultee B-24
Liberator made first flight at San Diego.

During 1939: P-41 with R-1830 engine
was provided by NACA's Pinkei, Turner,
and Voss with separate stacks for each
cylinder, thus providing 14 jet exhausts
which increased speed of aircraft from
18 to 18 mph between 10,000 and 20,000
feet. Appled to A-20 later, on Increase
of 45 mph was attained.

——1 Curtiss P-40 fighter powered with
Allison V-1710-33, with top speed of 357
mph, first ordered In guantity.

During 1939: Baslc concepts for NACA's
combined loads testing wachine were
proposed by BE. E. Lundquist and J. N.
Kotanchik of Langley Laboratory. After
refinements by others, construction was
started in 1040 and much testing per-
formed before compietion and operation
of the fixed-compouent machine in 1949,
The combined loads testing machine was
the first capable of applying positive and
negative forces along each of three axes,
and positive and negative moments about
these axes, in any combination of forces
and moments, each appiied independently.
Still in use in 1960, this machine was used
extensively on combined loads and mo-
ments on sheil-type structures for all
types of flight vehicles.

During 1939-40: Originai design of North
American B-25 Mitchell bomber required
200,000 engineering man-hours; later
wartime modification of this airplane

(9,800 completed by end of 1945) ac-

counted for a total of more than 4,830,000
engineering man-hours.

1940

January 19: Ma). James H. Doolittle
elected president of the IAS.

February 1@ Capt. Q. E. Price flew Bell
Alracobra through flight tests.

February 24: BuAer issued contract for
alrborne television equipment capable for
use in transmitting instrument veadings
obtained from radio-controlled {lght
tests, and for providing target and guld-
ance data should radio-controlled afr-
eraft be converted to guided missiles.

Fedruary 27: Based upon research of
forimner NACA engineer, Charles H. Zim-
merman, Navy initlated development of
the Flying Flapjack with award of con-

¢ tract to Yought-Sikorsky for design of
the VS-173. Design promised high speed
with low takeoff speed.

Februery 29: Navy BuAer initlated steps
that led to contract with H. O. Croft,
State University of Yown, to investigate
the possibilitiex of o turbelet prepulsion
unit Zor aircraft.

March 9: Beecheraft AD-17 biplane flown
to altitude of 21,050 feet over the Ant-
arctic to measure cosmic rays for the
U.S. Antarctic Expedition, piloted by
T. Sgt. T. A. Petras (USMC).

Maroh 16: First civilian casuaities In
Britaln Que to air raids, during Luftwafle
attack on Scapa Flow.

Maroh 22: Naval Alrcraft Factory estab-
lished project for adapting radio controls
to a torpedo-carrying TG-2 airplane.

Alarch 26: U.S. commercial airlines com-
pleted a full year without a fatal accl-
dent or serfous injury to a passenger or
crew member,

During Aprii: British commission gave
North American Aircraft 120 days to pro-
duce fighter prototype to specifications,
which resulted in the highly successful
P-51 Mustang, the first alrcraft to utilize
the NACA low-drag wing based on pro-
longation of laminar flow. Low-turbu-
feuce wind tunnel tests (completed in
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1038) had led to five different famiiies of
low-drag wings by the end of 1939,

May 14: German Luftwaffe bombed
Rotterdam,

Aay 15-16: First large-scale RAF raids
on German industrial targets when 93
bombers attacked objectives in the Ruhr.

Aay 16: President Roosevelt called for
U.8. production of 50,000 planes a year.

Alay 28: Robert H. Goddard offercd all
his research data, patents, and facilities
for use by the military services at a meet-
Ing with representatives of Arwy Ord-
nance, Army Air Corps, and Navy Bureau
of Aeronautics arranged by Harry Gug-
genheim. Nothing resulted from this ex-
cept an expression of possible use of
rockets in jet-assisted take-offs of air-
craft.

May 29: Chance Yought ¥4U Corsair
Navy fighter with inverted full wing made
first test flight.

June 8: Paris office of the NACA was
closed.

June 26: Congress authorized construc-
tion of the third NACA laboratory near
Cleveland, Ohio, which became Ailrcraft
Engine Research Laboratory, In 1948, it
was named for George W. Lewis, NACA
Director of Acronautlical Research, 1024-
47.

June 27: National Defense Research Com-
mittee (NDRC) created by the Council
of National Defense.

July 8: First commercial flight of the
Boeing 807-B Stratoliner, Burbank,
Calit,, to Long Island, N.Y., the first com-
mercial flight to use a pregsurized cabin,
in record time of 12 hours 18 minutes.

During July: Natlonal Defense Research
Cominittee established Jet Propulsion Re-
search Committee under Section H of
Division A, at Naval Powder Factory,
Indian Head, Md., te conduct funda-
mental rescarch on rocket ordnance. C.
N. Hickman, who had worked with God-
dard durlng World War 7, was named as
head.

4uguet £: Deginning of the Dattle of
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Britain, which raged until the end of
October.

During August: Sir Henry Tizard, sclen-
tific adviser to the DBritish Ministry of
Aircraft Production, hieaded mission of
leading British and Canadian scientists
to brief officlal American representatives
on devices under active development for
war use and to enlist the support of Amer-
ican scientists. This was the beginning
of very close cooperation of Angio-Aweri-
can sclentists in many flelds, including
aeronautics and rocketry, and enabled
American laboratories to catch up with
war-accelerated progress.

August 20; Smith J. DeFrance appointed
Engineer-in-Charge of the NACA Ammes
Aeronautical Laboratory, Moffett Field,
Calit,

August 25-26: First RAF bombing of
Berlin.

During September: Royal Air Force used
AA rockets against Luftwaffe planes in
the Battle of Britain.

——: First test firing of NDRO rocket
program, at Naval Proving Ground, Dahl-
gren, Va., a rocket-propelled bomb to
pierce 14-inch armor requested by
BuOrd.

November 25: De Havilland all-wood Mos-
quito bomber made first flight, large-
scale production of which began in July
1041,

During 1940: Committee of the National
Academy of Sciences reported that op-
eration of turbine wheels at temperatures
up to 1,500 ¥ might soon be possible be-
cause of U.8. and foreign development
of high-temperature alloys.

~ 2 Dr, Helnz von Diringshofen of Ber-
in, Germany, “discovered’” the effect of
welghtlessness during flight maneuvers
with high performance aircraft.

=—~: N. W. Thorner and F. H. Lewey
demonstrated destruction of ceriain brain
cells in experimental animals by short
and severe cxposures to hypoxia induced
by inhalation of pure nitrogen.

— Graf Zeppelin T and JI ﬁere inten-
tionally destroyed by the Germans and
thelr metal used for the Relch war effort.

1941

Junuary 11: Army Alr Corps announced
the coutrol of robot planes, either by
radio from the ground or froin another
plaue, had been tested successfully.

During January: RCA proposed to
NDRC design and development of rocket-
propeiled, radio-controiled aerial torpedo
with TV nose, which was given code
pame “Dragon.” The National Bureau
of Standards was assigned the task of
developing a sultable airframe.

February §: Bureau of Standards devel-
oped photoelectrie detector to simplify
measuremcent of height of clouds.

During February: Army Ailr Corps initi-
ated development of radio-controlled
aerial gilding torpedoes, gliding bombs,
and aerial mines.

March 24: Classic NACA report prepared
by Robert R. Giiruth which provided
basls for subsequent aircraft develop-
ment (NACA Report No. 755, “Require-
ments for Satisfactory Fiylng Qualities
of Alrplanes”).

During March: NACA established Special
Cominittee on Jet Propulsion to review
early British reports on the Whittle en-
glne, which subsequently aided develop-
ment of 1T'G-100 turboprop engine by GE
and the 19-B turbojet by Westinghouse.
Dr. W. F. Durand was called out of
retirement to head this committee,

April 15: I1gor Sikorsky plloted a Yought-
Sikorsky in the flrst officlaily recorded
single-rotor helicopter flight longer than
au hour in the Western Hemlisphere;
flying time, 1 hour § mlnutes J4.5 sec-
onds; at Stratford, Conn,

April 19: Naval Alrcraft Factory initi-
ated development of a Giomb (glider
bomb), to be towed long distances dy
powered aircraft and reieased over tar-
,get and gulded by radlo control and
target-viewing television.

May i5: First official flight of British
turbojet. Gloster E28/39 with Whlittle
WIX jet engine, at Cranwell, England,
flown by Flight Lt. Sayer {or about 17
wminytes.

~—: Dritish De Haviiland Mosquito
cquipped as night fighter (W1052) made

-its Airst Hlight with Al radar.

May 21: Army Corps Ferrying Command,
forerunner of AA¥'s Alr Transport Com-
mand, was created. By V-E Day it pos-
sessed 2,461 tramsports, of which 798
were 4 engined.

~——: Navy Engineering Experiment Sta-
tion, Annapoils, Md., directed to under-
take development of Iiquid-fuel rocket
JATO for large flying boats.

May 29: Naval Powder Factory, Indian
Head, developed and successfuily tested
4.5-inch AA rocket. .

During May: Republic XP-47 Thunder-
bolt made first fiight.

May-~June: First satisfactory spark plugs
(ceramic {insulated) for high-perform-
ance U.S. aircraft engines such as the
P&W R-2800 were ordered in mass
quantities. Plugs were developed under
direction of T. T. Neiil, Alr Corps igni-
tion engineer at Wright Fieid.

June 20: Establishment of the U.S. Army
Alr ¥orces (AAF'), comprising the Office
of the Chief of Alr Corps and the Air
Force Combat Command (formerly
GHQ Ailr Force), with Maj. Gen. H. H.
Arnoid ag Chief.

June 22: U.S.9.R. was attacked by Ger-
many,

—~——: Ceramlic-lined rocket thrust cham-
ber designed by Alfredq Africano
generated 260-pound thrust.

June 28: Office of Scientific Research and
Development (OSRD) in the Office of
Emergency Management was created by
President Roosevelt in Executive Order
8807.

June 830: Joint Army-Navy project con-
tract given Northrop for design of an
alrcraft gdas turbine developing 2,500 hp
at a weight of less than 8,215 pounds.

During June: Col. Donald J. Kelrn of
Wright Field sent to England to study
Qloster jet alrcraft aund ita Whittle-I
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engine, AAX declsion to produce Whit-
tlo engine made in September, and the
X1-59 flew o year tater.

July 1: Flrst commercial televislon
broadcast over WNBT, New York (first
successful demonstration by C. I, Jenkens
in Unlted States and J. L. Balrd {n Eng-
Iand was made in early 1020’s).

July 16: Full-scale wind-tunnel tests of
A-1 “power-driven controllable bomb”
conducted at Langley Field.

July 24: Dr. Jerome C. Hunsaker was
elected Chairmen of the NACA and
Chairman of its Executive Commlttee.

During July: Navy initinted development
of Mousetrap, ship-based 7.2-inch mortar-
fired bomb which became flrst USN
rocket placed into fleet action in May
1042.

——: First successful U.8. jet-assisted
takeoff accomplished in an Ercoupe at
March Fleld by Lt. Homer A. Boushey
(AAF), with pressed-powder propellant
JATO rockets developed by Cal Tech.

——: Project TED (EES 8401) estab-
lished at Navsl Enginecering Experiment
Station at Annapolls by RuAer.

August 1: President Roosevelt prohibited
export of aviation fuel! outside of the
Western Hemlsphere, except to Britain
and countries resistlng aggression, an act
aimed at Japan whlich normally imported
large quantities from the United States.

~——-:! NDL was requested to develop ra-
dar guldance equipment for assault
drones, both to relay tnrget information
to a control operator and to serve as an
automatic homing device.

—: Three successful tests of J. Wyld
liguid fuel recket motor were made at
average thrust of 125 pounds. A year
later, 'ARS members formed Reaction
lotors, Inc., to continue development of
this design.

August 12: Ercoupe lmpelled by 12
powder rockets of 50 pouinds thrust each,
viloted by Lt. Homer A. Boushey, first
Gew on rocket power alone after an initial
bhoost from a tewlng antomoblle.
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August 19: YPresident Roosevelt an-
nounced that Pan Amerlcan Afrways
would establish a' ferry service to fly
American alreraft to the RAF in the
Middte Last.

During August: Capronl-Campinl Jet-
propelled plane, conventional engine with
ducted fan, produced and test flown in
Italy.

During September: Messerschmitt Me-
163A powered by “cold” H. Walther
rocket successfully flown at Augsburg,
Germany, development of which had be-
gun in 1937, hut “cold” engine proved un-
reliable. Fiights were also made in Octo-
ber which reached speeds of 1,003 km/hr,
or Mach 0.85.

During September: Dr. Robert H. God-
dard began work on llquid-propellant
JATO under countract to USN and AAF,
delivering a device to both agencies on
September 1942,

October 27: Post of Alr Surgeon was
created within the Army Air Forces.

During October: Harriman mission made
globe-circling filght of 24,700 miles from
Washington to Moscow and return in
B-24 bomber.

November 7: First flight of the AAF
GB-1 guided gilde bomb, containing pre-
set guidance,

November J2: First launching of an ex-
perimental GB-8 glide bomb, incorporat-
ing radio controls.

November 30: Italian jJet-propelled
QOapron!-Campinl airplane flown 475 kilo-
weters in 2 hours 11 minutes from Turin
to Rome, by Mario de Barnardini.

November-December: Russians used AA
rockets against Luftwaffe gircraft in de-
fense of Moscow and air-to-alr rockets on
their Stormovik 11-2 fighters.

Deccmbder 7¥: Japanese naval alr units
attacked Pearl Harbor.

December 30: USAATF requested NRDO to
undertake development of controlled-
trajectory bombs, the beginning of the
developmnent of Azon.

During 1941: Navy RBurcan of Acronau-
tics created JATO sectlon to accelerate
USN development.

During 1941: Acromedical Laboratory, in
wltaboration with Dr. E. A, Hooten of
tlarvard University, Initiated anthropo-
metric surveys of AAF fiyers to faciiitate
Jdesign of weapons and flying gear.

During 1941: Research facilitics at
NACA's Langiecy and Ames Laboratories
incrcased 100 percent over previous years
by the construction of new fucilities for
defense appiication.

1942

Junuary 13: Slkorsky XR-4, single-rotary
wing, two-man helicopter, made 1ts first
successful Alght. .

During January: P-38 fAirst placed under
otudy of NACA Lengley Laboratory to
arsess flow chunges due to compressibii-
ity, lnter trausferred to Ames Laboratory.
bive-recovery flap developed later appiied
te 117, XP-59, F-80, and FR-1.

-1 “Frigitorium” for cold testing air-
«eaft equipment for arctie operations be-
came operational at Wright Fileld.

During February: Douglas DO-4 Sky-
master Airst flew, becoming prominent in
the generation of four-engined American
trunsports which revolution!zed long-haul
ale transportation.

April 7-24: Douglas A-20A completed 44
successive takeoffs using liguid-propel-
lant JATO developed by Cal Tech's
Frauk 8, Malina.

Aprit 9: Radio-controlled TG-2 Navy
drune made torpedo attack on destroyer
duron Ward In which television camera
wounted in the drone was utilized, di-
rcled by control pilot Lt. M. B. Taylor
uf P'roject Fox.

April 18: First American rald on Tokyo,
by 1§ North American B-25 AAF medium
bombers down off carrier Hornet, led by
I.t. Col. James H. Doclittle.

April 19: Two feasibility tests using
droue uircraft conducted by Navy In
Chesupeake Bay, the most successful
betug V’rofect Fox BG-2 drone equipped
with target-vlewing TV camera, which
wus cragh dived into a moving raft while
under an airborne control pilot 11 iniles
suay.

Yay 8: Rescarch begun at the NACA Air-

vrsft Kuglue Resenrch Lnboratory at
Clevelung,

May 26: Jet-assisted takeoff of a Brew-
ster F2A-3 using five British antinircraft
solid-propeilant rockets demonstrated at
NAS Anacostia, Comdr. C. Fink Fischer
as pilot.

May 30-31: First 1,000-plane raid by RAF
Bomber Command on Cologne, Germany.

June 13: First test of the German A-4
(V-2) rocket unsuccessful at Peene-
miinde, Germany.

June 17: National Defense Research Com-
mittee initiated development of an anti-
submarine gulded missile, the Pelican,
under Navy BuOrd, which was a glide
bomb with radar homing guldance.

Junc 27: Naval Alrcraft Factory was di-
rected to participate in development of
high-altitude pressure flying suits, thus
Joining Army which had sponsored ear-
ller werk.

June 30: Brig. Gen. James H. Doollttle
awarded the 1042 Guggenhelm Medal
“for notable achievement in the advance-
ment of aeronautics.”

During June: Joint Committee on New
Weapons and Equipment (JNW) ap-
pointed subcommittee to review all
guided-missile programs, out of which
came the placement of responsibility for
all controlled missiles in Division 5, Mis-
siles, in the National Defense Research
Counci}. Divjsion § of NDRO served as
principal agency outside the mlilitary
services involved in U.S. missile develop-
ment for the remainder of World War 1I.

July 8: First airborne test firing of a
retrorocket at Goldstone Lake, Calif,,
from a PBY-0A piloted by Lt. Comdr.
J. H. Hean (USN).

July 6: 4.56-Inch rocket (MS8-type) fired
for first time 1u Qight from a P—10.
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July 18: German Mc-262 tnrbojet fighter
fiown on spectacular fight test, con-
cluding a series begun in May.

During July: First U.8.-designed Jet en-
glue successfully demonstrated at Lang-
ley Laboratory, the NACA Jeep, which
was never flown but proved invaluable
for continued NACA research on gas-
turbine jet propulsion. ‘ ,

——: 9-Inch supersonic tunnel providing
airspeeds up to mach 2.5 put into opera-
tlon at Langley Memorial Aeronautical
Laboratory.

September 21: Boeing XB-29 Superfor-
tress made its first flight, an indispen-
sible aircraft in the Paclfic campaign of
World War 11

During September: After completion of
liquid-fuel JATO device for AAF and
Navy, Robert H. Goddard worked on
liquid-fuel englnes of variable thruost
while Director of Research in Jet Pro-
pulsion at Annapolls until his death in
August 1945.

October 1: First U.8. Jet-propelled air-
craft flight, by an Airacomet Bell XP-
58A. (powered by two I-1G engines
doveloped by Geueral Electric from the
British Whittle prototype), made at

Muroc Dry Lake, Calif, with Robert
Stanley as pilot.

October 2: Maj. J. G. Kearby reached an
effective, simulated altitude of 60,200 feet
in Acromedical Laboratory altitude
chamber at Wright Field, as a part of an
fnvestigation of “full pressure” sults.

October 8: First successful launch and
filght of 51%-ton German A—4 rocket (V-2)
at Peenemiinde, which traveled 120 miles.

October 22: Westinghouse Electric au-
thorized to construct two 19A axial-flow
turbojet powerplants, thereby initiating
fabrication of first practical jet eugine
wholly American in design.

December 2: First nuclear chain reaction
successfully accomplished at the Univer-
sity of Chicago.

December 5: Edward R. Sharp was ap-
pointed Manager of the NACA Aircraft
Fngine Research Laboratory at Cleve-
land.

During December: AAF conducted first
fiight tests of a full-pressure altitude
fiight suit at Eglin Field, Fla.

During 1942: Aerosol bomb for disinsec-
tation of aircraft developed at Aero Med-
ical Laboratory by Lt. Wililam N.
Sullivan, subsequently adapted for use in

. foxholes, bomb shelters, barracks, and

other dwellings.

1943

January 8: First aircraft takeoff in
United States with permanently installed
JATO rocket powerplant, an A-20A at
Muroe Army Air Base, Calif.

January 27: First American bomber raid
on Germany by USAAF against Wil-
helmshaven,

January 28: Dr. Hugh L. Dryden, Chief
of the Mechanies and Sound Diviston
of the National Bureau of Standards,
elected president of the IAS,

During Janucry: Lockheed C-68 Constel-

a4

lation first flown, a successful postwar
transport with pressurized cabln.

February 17: 10th German A—4 (V-2)
rocket traveled 121.8 miles after lJaunch
from Peenemfiinde,

During February: Navy Engineering Bx-
periment Station Annapolls completed
development of rocket engine for Pelican
radlo-controlled pilotless aircraft (never
used operationally).

Maroh 5: Fifth prototype of Gloster Me-
teor, developed from the first British jet
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atreraft, first Dewv, powered by IHalford
11-1 turbojet cungines, forerunners ¢f the
De Haviiland Goblln,

During March: First turbojet engine de-
veloped from Amerlican design by West-
inghouse, the X19A, was completed. It
was the precursor of the J30, J34, J40,
J46, and J54 engines.

April 2: Research bullding of the AAF
Scheol of Aviation Medicine opened offi-
cially, housing 27 officers and 35 civilian
stuff members, and 4 altitude decompres-
sjon chambers.

April 11; California Itocket Soclety tested
tir<t hybrid rocket design in United
States, using oxygen and carbon.

Aprit  15: DPrime Minister Winston
Churchiil of England was informed of
reports on German experiments with
long-range rockets.

May 22: German Messerschmitt Me-202
turbojet fighter protutype flight tested at
Rechlin. Test flights continued during
the year on interceptor type, while series
production did not begin until spring of
1044,

During May: A PBY Catalina, fitted
with two liguld-propellant JATO rockets
developed at Annapolis, took off with 20
percent reduction in run. Liquid-propel-
lant JATO was abandcened by Navy in
1044,

May—~June: Germans operationally test
fired over 100 V-2’3 from Blizna, Poland,
launching 10 on one day, only a small
number of which were fully successful.

June 24: Lt. Col. W. R. Lovelace, AAF
Aeromedical Laboratory, made world
record parachute jump from 40,200 feet
at Ephrata, Wash.

AMid-1948: Navy initlated development of
FIRR “Firebail” fighter, the only U.8. jet-
und-propeller-engine fighter produced in
any quantity before the end of the war.
Developed by Ryan, prototype was ac-

‘cepted in October 1944 and production

authorized in December 1044.

July 5: First turbojet engine completed
for the Navy, the Westinghouse 10A, com-
pleted its 100-hour endurance test.

July 7: Adolf Hitler gave the German
V-2 program highest militnry priority.

July 19: Naval Aircraft ¥actory author-
jzed to develop the Gorgon, an acrial
ram or air-to-air missilie powered by a
turbojet engine and equipped with radio
control and a homing device. The
Gorgon was later expanded into a broad
program embracing (urbojet, ramjet,
pulsejet, and rocket propuision, and a
variety of structures and guldance
systems.

July 24—August 3: German city of IIam-
burg subjected to a serles of massive
RAF attacks, tolaling 3,000 planes, which
exploited first use of “chaff” or “window"”
to saturate radar early warning and re-
sulting in a severe ‘‘fire storm.”

During July: Naval Air Material Center
estabiished at Johnsville, Pa., to include
Naval Air Factory, Naval Alrcraft Modi-
fication Unit, and Naval Air Experimen-
tal Station. - ’

———: Serious tralning of units for field
emnnployment of V-2 begun ‘at Peene-
miinde, In January 1944, operational
command of V-2 operations given to Gen.
Richard Metz, leaving Gen. Dornberger
in charge ot V-2 development.

——: Jet propulsion static test labora-
tory constructed at NACA Laboratory in
Cleveland, and full studies of jet pro-
pulsion for the Army and Navy were
underway by the fall.

Summer 1948: Messerschmitt Me-1G63B
rocket interceptor powered by Walther
“hot” engine successfully flown at DBre-
men, Augsburg, and near ILeipzig, Ger-
many. Over 300 Me-163B’s were
produced by Junkers by the end of 1944

August 7: German turbojet fighter, a
Messerschmitt Me-262, demonstrated be-
fore Adolf IIitler in East Prussia.

August 17: AAF Schweinfurt-Regensburg
deep-penetration daylight raid by 370
B-17's, with heavy loss of GO bombers.

August 17-18: Royal Air Force attacked
(Germany’s Peenemilnde Rocket Research
Center, causing heavy damage and de-
laying V-weapon program by weeks or
months,

During August: Navy initiated develop-
ment of MNcDennell Phantom XFD-1
fighter, first pure-jet aircraft developed
for USN.
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1943-—Continued

During  August: German aircraft
launched first TIS-203 radio-controlled
glide bomb against British ship in Bay of
Biscny, the beginning of guided-missiie
warfare.

September 1: 123,000 airplanes and
349,000 nirplane motors were produced In
the United States between May 1040 and
thls date. . 4

During Seplember; Rocket Development
Branch created in Army Ordnance to di-
rect and coordinate development on
rockets.

——: U.8. Bell Airacomnet first fiown in
England at Moreton Valenee, result of
exchange for first nroduction model of
a Meteor Mk I (EE210) sent to the
Unlted States.

Late Scptember: Aberdeen Batlistic Re-
search Laboratories’ Study entitled “De-
velopiment of Long-Range Rocket Pro-
Jectile” was submitted by the Army to
the Natloral Defense Research Commit-
tee. The project was accepted by NDRC.

October 2: Tirst U.S. military rocket-
powered airplane, the Rocket Ram, was
tested as a glider by John Myers, 1t
was equipped with an Aerojet XCAL-200
englne, using monoethylanline as fuel.

Oclober 3: First afterburner for turbojet

engines In America, built at NACA Lewis
Filght Propulsion Laboratory.

October 10: USAAT demonstrated televi-
sion control of a drone aireruft.

October 15: Detalls of gyro fluxgnte com-
pass, glving accurate readings dQespite
violent alreraft movements, made public
by Bendix Aviation.

During October: Division 5 of NDRC sug-
gested to AAF the appointment of gen-
eral officer to coordinate entire AAF
gulded-missile program.

——: Army General Staff created new
Weapons Divislon to coordinate research
and development studies and plans among
the Army and other divisiona.

——: Navy DBuOrd established facllliy
for testing rocket motors at Naval Gun
Factory, Washlngton, D.O.

Novcmber 8: Secretary of the Navy ap-
proved Naval Ordnance Test Statlon to
be located on west coast and to be under
cogunizance of BuOrd. In December, ity
site was seclected at Inyokern, Chine
Lake, Calif.

November 30: Department of Aviation
Medicine and Physiological Research
was authorizeé at NAMO Philadelphia,

During Novemmber: Gen. H. H. Arnold,
Chief of Alr Staff, directed and author-
ized emphasis on research, development,
and procurement of gulded misslles, ag
indicated by known German advances.

: Theodore von Kfrmén submitted
proposal to Army Ordnence for de-
veloplug long-range surface-to-surface
missiles.

——: In response to military character-
istlcs established by the Coast Artlllery
Board for a radio-controlled antiaircraft
projectile, Frankford Arsenal conceived
a guided-missile system based on exist-
ing fire-control knowledge.

Deceinber 24: The first major Eighth
Air Force assaulf on German V-weapon
sites was made when 670 B-17’s and
B-24's bommbed the Pas de Calais area.

Ruring Dccembder: The rocket aireraft
research program conceived by NACA's
John Stack, to inyestigate the flight char-
ncterlstics of an alrplane flying beyond
the speed of sound or Mach 1.

—— PFirst turbojet light bomber fllght,
the German Arado Ar-234B, which was
powered by two Junkers .(04 engines.

During 1948: First Jet-propelled rotor
helicopter flown, the Austrian Deblboff
Ne. 1,

During 19}2-43: Cal Tech studied pump-
ing of liquid rocket propellants, partle
wlurly nitric acld, resulting in successful
design in 1945, which was set aside for
future use because of decision to con-
centrate on gas-pressurized fuel systews.
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1944

Jamiary 1: At regquest of Army Ordnance,
t'al Tech's rocket laboratory started re-
surch and development program on
Joug-runge missliles, calied Project
ORBDCIT, which resuited In development
of l'rivate “A” and Corporal inissiies,

January 8: First Bight of Lockheed XP-
~) at Muroe, which was powered by Brit-
iah 1laitord turbojet engine, the first
11.8. alrpiane designed from the begin-
ulng for turbojet propuision. Rushed
through development in 145 days by
t.vkhived’'s Clarence L. (“Kelley”)
Johnson, the P-80 was not distributed to
tactical units unti! December 1045,

Junuary 11; First U.S. combat use of
forward-firing rockets made by Navy
THY-1C's against a German submerine,

Vcbruary 28: First firing of Nazl QGer-
many's Wasserfall antialrcraft missile.

During February: Army Ordnance and
AAF initiated development of surface-
te-alr  high-altitude supersonic gulded
wissile, subsequently became XSAM-A-
7 Nike I,

Myreh 16: At seminar at NACA Langley
Laboratery, attended by AF, Navy, and
NACA personnel, NACA proposed on the
basts of considerable study that a jet-pro-
jwiied trunsonic research alrplane be de-
veloped.  This proposal ultimately led
to the X~1 research airplane project.

During March: ¥irst operation of a tur-
bojet englue In an altitude facllity was
oonducted at NACA Lewis Laboratory

" during tests of P-59 propulsion syster,

tusning program making major contribiu-
tiong te U.8, turbejet engine development.

Vay 9: First flight of alrcraft modified
to demonstrate high-lift boundary layer
tontrol made by Lt. Col. R. E. Horner,
8 project inftiated in May 1942 by USAAF
contract,

Vay 19: Bell hellcopter made an indoor
demenstration flight at Buffalo, N.Y.,
Fluyd Carlson as pilot.

Vay £8—June 1: U.9. Navy nirships K-123
aml K-130 completed the first nonrigid
transntlantic crosslng from Roston to

Port Lyautey, via Newfoundiand and the
Azores.

May $1: First launching of the experi-
mental VB-7 vertical bomb, incorporating
teievision.

June 13: The first German V-1'g fired In
anger, launched from France against
England with 4 of the 11 striking London.

During June: Remains of V-2 which Im-
pacted in Sweden were flown to England
for Allied analysis.

July 5: The MX-324, first U.S. military
rocket-powered plane built by Northrop,
was flown by test piiot Harry Crosby, at
Harper Dry Lake, Calif.

July 29: First successtul test of Pelican
guided missile, two of four launched
were hits agalnst target ship 44 miles
offshore from NAS New York.

During July: Robert R. Gilruth of the
Langley Flight Research Division,
prompted by the need for an experi-
mental method of gatherlng aerodynamic
data at transonic speeds, conecelved the
wing-ow method (utilizing the trau-
sonic-airfiow field over the top surface of
the wing of a high-spced subsonic air-
plane, usually a P-51 tighter, as a “flylng
wind tunnel” for testing small scmispan
wing and airplane modecls).

———: First positive identiflecation of Ger-
man turbojet Interceptors used agalnst
Allied bombers,

———: RAF formed first Meteor jet squad-
rons for usc against V-1's.

Summer 1944: QGerman “Reichenberg”
program began for use of manned V-1's
alr launched from He-111's for suicide
missions; test flights were made at
Peenemiinde,

August j: The first Apbrodite mission
(radio-controlled aircraft carrying 20,000
pounds of TNT) was flown against rocket
sites In the Pas de Calais area.

—— Metcor EE 210 became first British
jet fighter to destroy an enemy alreraft,
the destruction of a German V-1 Flying
Romb by tipping it with a wingtip.

A

[P ey L e




1944—Continued

August 13: Two GB—4 glide bombs, incor-
porating television and radio conirol,
launched agninst IX-boat pens at Le
ITavre, France. Iour additional GB—4's
were sent agalnst targets in France and
iermauy between 17 August and 13 Sep-
tember 1944.

During August: Germnn Me-103B Komet
rocket-powered fighters first attacked
American bomber formationg over EBu-
rope. The Me-163 had sweptback wings,
Wallher liquid-fuel rocket motor, speed
of 590 mph, and powered flight duration
of 8-10 minutes.

September 38: Torpex-laden Liberator
drone flown from airfleld at Feresfield,
England, by Lt. Ralph Spaulding (USN),
who set radio control and bailed out, after
which drone was guided from parent air-
craft to German airfield on Helgoland
Island.

September 6: Navy awarded contract to
McDonnell Aircraft for development of
the Gargoyle or LBD-1, a radio-
controlled low-wing gliding bomb fitted
with a rocket booster and designed for
use with earrier-based aircraft.

Septembder 8: First German V-2 fired in
combat exploded in suburb of Paris; the
second struck Iondon a few hours later.

Scptomber 14: Successfnl dight into hue-
ricune for scicatiflc datan was made by
Col. Fioyd B. Wood, Maj. llarry Wexler,
and Lt Frank Reckord in a Douglas
A-20.

Septembder 18: Navy DTelican gulded
misslle production terminated and proj-
ect returned to developmental status
. becaunse of tactical and logistic probiems,

During September: Crig. Gon, W, A, Bor-
den, Chief, New Dcvelopments Division
of the War Depariment, made known
that Ordnance would develop wingless
balllstic-type mlssiles and the AAF
would develop winged pilotless-alreraft-
type missiles with mutunl cooperation in
the development of warheads and other
equlpwent,

——: USAAF accelernted devclopment

of JB-2 robot bomb Ybascd on design of
German V-1,
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During October: Dr. I1. J. E. Reld, Engi-
neer-in-Charge of {he Langley Labora-
tory, became scientific chief of the War
Department’s Alsos Mission charged with
picking up as much information as pos.
sible on the enemy's sclentific research
and developnient.

During Fuall: Preliminary studies were
made of velocity gradients above wings of
high-speced subsonic airplanes to deter-
mine feasibliity of utilizing the wing-flow
method in truusonic model tests, at NACA
Langley Laboratory. This ied in the fol-
fowing winter to tests of a series of smail
airfoil models by thls method, and later
to use of rockets in flying aircraft modeis.

Novcember 1: Nation’s first center devoted
to the research and development of rocket
propulsion systems, founded at Cal Tech
in 1936, reorganized and renamed the Jet
Propulsion Laboratory (JPL).

November 1-December 7: Representatives
of 52 nations (excluding Axis natious
and U.S.S.R.) met in the International
Civil Aviation Couference in Chicago;
they turned down “blue skies” legal cou-
cept and reaffrmed doctrine of nationail
soverelgnty in alr space, and established
the Provisional International Civil Avia-
tion Organizaticon (PICAOQO) to regulate
international air cornmerce.

November 7: Qen. I1. H, Arnold requested
Dr. Theodore von Kfrmén to “investl-
gate all possibilities and desirabilitics for
postwar and future war’s deveiopment
a8 respects the AAR,” Dr. von Kirmin
organized the AAF Scientific Advisory
Group for this purpose.

November 15: Aviny Ordnance initiated
Hermes progrum for rescarch and devel-
opment of ballistic migsiles with a prime
contract with General Electric Co.

November 17: Navy BuAer underiocok
feasibility studies of JB-2 Army version
of German V-1, which subsequentiy be-
came the Loen.

During November: First flight use of a
radio telemeter for transmitting research
data at transonic speeds. by the bomb-
drop technique at NACA’s Langley Lab-
oratory.

Degemder 1-715: At Camp Irwin, Calif,
24 Private “A" rockets were lnunched by
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Ji’L, only 11 months after the start of
I'roject ORDCI'L,

December 18-14: In an AAF-NACA con-
fvrence, Adr Force representatives indi-
ated strong preference for use of rocket
enuines instend of jets in X-1 rescarch
alrplune project.

Dhuring December: Army Ordnance made
plans under the Hermes program to study
the Geriean V-2 missile.

...—: Glenn L. Martin granted $1,700,000
to the University of Maryland for es-
tabiishiient of a Coliege of Hnglineering
and Acronautical Sciences.

During 1944: NACA established Special
Commniitice on Self-Propelled Gulded Mis-
wiles Lo recommend and coordinate re-
scarch related to gulded missiles.

——: USAAF VB-1 controlled-trajectory
sir-to-surface bomb (Azon) produced and
used in European and Burma theaters.

Supersonic wind tunnel (Mach
1.7) completed at Aberdecen Proving
Ground for use in ballistic research and
development.

——: Initial contracts for rocket research
aircraft development let by the AAF for
the X8-1 with Bell Aircraft and by the
Navy with Douglas Aircraft for the D—
5581, with NACA providiog technical
support under cooperative agrcement.

During 1944—1945: First fuil-scale super-
sonic propulsion wind tunuei (8 by 6
feet) was concelved, designed, and di-
rected by Abe Silveratein at NACA Lewlis
FLaboratory. Capable of accommodating
full-scale supersonic aircraft engines, it
was the first of its size to have a flexible-
wall test section, which allowed varia-
tions from Mach 1.4 to 2.

——: Japan launched approximately 10,-
000 Fugo balloons (30-foot diamecter)
carrying incendiaries and aimed at the
North American continent.

1945

Junuary 20: Robert T. Jones, NACA
langley aeronautical scientist, formu-
futed gweptback-wing concept to over-
come shockwave effects at critical Mach
untbery, und verified it in wind-tunnel
experiments in March 1946 prior to learn-
ing of paraliel Gerwan work. It was
subsequently checked by the wing-flow
techuique before the first NACA report
way Issued in June.

Junuory 24: (Germans successfully
luunched A-9, a winged prototype of the
frst ICBM (the A-10) desigued to reach
North Awerica. A-9 reached a peak alti-
tude of nearly 50 miles and a maximura
speed of 2,700 mph.

During January: INW created Guided
Missiles Cowmmittee to formulate broad
program of research and development
in the guided missiles field, the commit-
fee to consist of two members from
OSRRD, one from NACA, three from the
Aruiy, and three from the Navy,

During January: Oerman Luftwaffe
furined speclal squadron of 16 Me-262 Jet

fighters, each armed with twenty-four
§5-mm high-explosive rockets, which op-
erated with high success agalnst Allied
bomber formations.

February 20: The Secretary of War ap-
proved Ordnance plans for the establish-
ment of the White Sands Proving Ground
(WSPG).

During February: Project Nike initiated
by Army Ordnance with the Western
Blectric Co. to explore a new alr defense
system against high-speed and high-
altitude bombers beyond the reach of
conventional artillery.

——: AAYF contracted with Bell for con-
struction of three transonic Hight re-
search aircraft, to be powered by liquid
rocket engines. Alreraft
XS-1, and later X-1.

March 8: Navy rocket-powered Gorgon
air-to-air missile launched from PBY-5A
In first powered test flight off Cape May,
N.J.
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1945—Continued

March 21: Nuvy initinted development of
the Yark surface-lo-nir gnided missile in
BuAer contract wiith Fairchild Alreraft.

During March: “Summary of Alrfoil
Data,” by Ira . Abbott, A, E. von
Doenhoff, and Louls Stievers of NACA
Langley Laboratory, was issued, which
was couslidered a classic reference sum-
marizing NACA data on airfoil s'g(-tlons.

——: Project Paperclin to recruit
German missile sclentists was initiated
in the Pentagon.

During Spring: Supplemental appropri-
atlon passed by Congress authorized
expanded research on guided missiles at
NACA Langley Laboratory, Iincluding
establishment of a rocket launch facllity
at Wallops Island, Va.

Aprit 1-18: 17 JPL Private F rockets
were fired at Hueco Range, Fort Bliss,
Tex.

During April: Aberdeen Proving Ground
wind-tunnel tests of sweptback wing at
Mach 1.72 carried out on the suggestion
of Theodore von Kdirmin.

May 5: Russian ground forces occupied
Peenemtiinde, Germany.

May 8: World War II ended in Burope.

——: At time of German collapse, more
than 20,000 V-weapons, Y-1's and V-2's
had been fired. Although figures vary,
best estimate is that 1,115 V-2 ballistic
rockets had been successfully fired
against England and 1,675 agalnst con-
tinental targets. Great disparity be-
tween production figures and operational
missions due to fact that serles produc-
tion and development testing were per-
formed concurrently, there being as
many as 12 major wodifications in basle
design features,

May 10: Crash program to counter Jap-
anese Baka (suicide) bomb, Naval Air-
craft Modification Unit was authorized
to develop Little Joe, ship-to-air mlssile
powered with staudard@ JATOQ unit.

During May: Boeing began development
of Gapa (ground-to-air pilotless alrcraft)
antiaircraft missile for USAAF. Within
2 years 27 CGapa missiles had been fived
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and by October 1049 a total of 102 suc-
cessful firings had taken place,

June 19: Dr. Frank L. Wattendorf, En-
gineering Division, Wright Field, and a
member of AAN Scientiflc Advisory
Group, recommended to Brig. Gen, ¥. O.
Carroll, Chief, Engireerlng Division, that
an Alr Force Development Center, in-
cluding facllities for development of
supersonic aircraft and missiles, be bullt
on a location away from Wright Field
and near a large source of power.

June 25: Construction began at White
Sands Proving Ground.

During June: Army Ground Forces
Equipment Review Board concluded that
Increased emphasis should be placed on
development of guided mlssiles,

——: XC-99, cargo version of B-36,
made first fight.

July 4: Baby Wac rocket, one-fifth scale
model of Wac Corporal proposal, flight
tested at Camp Irwin by JPL.

———: First rocket launch at NACA's
new Wallops Island faciiity for calibra-
tion of radar instrumentation.

July 18: White ‘Sands Proving Ground
(WSPG) was activated.

July 14; AAF A-2(0’s from Hollandia set
fire to Japanese oil flelds at Boela,
Ceram, in the first use of rocket bombs in

the Southwest Pacific.

July 18: Flrst test atomic device ex-
ploded in New Mexico,

July 20: Navy Little Joe antlaircraft
missile made two successful flights at
Applled Physics Laboratory test station
at Island Beach, N.J.

July 23: Life published drawings of a
manned space station as envisioned by
the German rocket sclentists of Peene-
miinde,

During July: First launching of a two-
stage rocket-propelled research model,
the Tiamat missile, which employed six
rockets as boosters, had automatle stabi-
iization, its maneuvers were programed,
and its testing was the first research pro-
gram of tbe NACA’s Wallops Island
Station,

v

August ¢: First atom'c bomb was dropped
un Iliroshima.

August 9: Second atomle bLomb was
dropped on Nagasakl..

August 14: World War IT ended with
Japanese surrender.

——: Team of American scientlsts wae
dispatched to Europe te collect informe-
tion and equipment relatirg to Germnan
rocket progress.

August 24: First successful use of a te-
lemetry system in a rocket-propelled
flight research model, the two-stage Tia-
mat at NACA Wallops Island, Va.

During Awgust: First successful U.S.
chemnical gas, generator-driven, turbo-
putnp fed, regeneratively cooled rocket
engine (XCALT-6000), delivered to AAT
by Aerojet-General Corp.

——: Components for approximately 100

V-2 balllstic missiles were shipped from -

Germany to White Sands Proving

Ground.

~——: Jolnt Army-Navy Aeronautical
Board established Research Committee
to Investigate and report on matters af-
fecting research, development, and test-
ing of alrcraft, including ldalson with
NACA and industry, and {o recommend
action to foster aeronautical research and
development.

Septomber 8: Willlam ¥. Durand, one of
the original members of the NAOA in
1015, retired.

Sepiembder £20: First flight of alrplane
powered by propeller-turbine engines,
umade in England by experimental Gloster
Meteor powered with Rolls Royce Treut-
engines with five-bladed propellers.

September 26: The Navy publicly demon-
strated the Ryan Fireball FR-1 at NAS
Anacostia, the first propeller-and-jet-
powered atrplane designed for aircraft
earrlers,

——: Army Wac Oorporal, first develop-
ment flight, fired at White Sands, estab-
lished U.8. record of 43.5 miles helght,
and was the first U.8. ligquid-propellant
rocket developed with Government funds
{constructed by Douglas and Aercfet un-
der JPL Project).

During Beptember: First volume of the
Toward New Morizons reports of the
Army Alr Forces Sclentific Advisory
Group (headed by Von Kirmdn), enlitled
Scicnce: The Key to Air Supremacy, was
submitted to the Commanding General of
the AAYF. These reports prepared by
leading scientists are classic in their as-
sessment of future developinents emerg-
ing out of World War II advancements.

Cctober 3: A Navy Committee for Eval-
uating the Feasibility of Space Rocketry
(CEFSR) was established by BuAer. In
November 1945, CEFSR recommended
high priority for satellite development
and estimated cost between $5 and §8
million.

October 11: First launch of full Wac
Corporal (WAC-A) at WSPQ attalned
an altitude of 225,000 feet.

October 18: NACA Langley’s Pilotless
Afrcraft Research Divislon (PARD)
iaunched the first successful drag re-
search vehicle for wing and body re-
search, forerunner of a large series of
fiight tests of varfous wings and bodles
in a combination of transonic and super-
sonic speeds providing basic design in-
formation later applled on ail later
supersonic afrcraft and missiles,

October 39: Chief of Army Ordnance in-
vited Secretary of the Navy to utilize the
White Sands Proving Ground (WSPQG)
as & test range for naval-guided missiles
(BuOrd) and for pllotless aircraft
(BuAer).

During October: Secretary of War Pat-
terson approved plan to bring top Ger-
man scientists to United States to aid
military research and development.
Small group of German rocket specialists
brought to United States under Project
Paperclip to work on missile development
at Fort Bliss and White Sands Proving
Ground.

~——: Navy BuOrd established Guided
Missiles, Jet Propulsion and Counter-
measures Section in its Research and
Development Division.

November 6: The first jet landing on an
aircraft carrier was made by Eus. Jake
0. West, USN, in an FR-1 Navy turbojet
and conventional reciprocating-engine
fighter.
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1945—Continued

November 7: Bell Alreraft Corp. an-
nounced successful test flights of a Jet-
propelled P-59 by remote control; tele-
vislon was used to read the instruments.

During November: Guided Mlissiles Com-
mittee of the Joint Committee on New
Weapons and Equipment (JNW) drafted
Dewey Report on “A National Program
for Guided Missiles.”

’
)

December 8: The first USAAF jet fighter

unit, the 412th Fighter Group, recelved -

its first Lockheed P-80 aircraft at March
Teld, Calif.

Dcecember 9: Flirst Stratovision flight test
made at Middle Itiver, Md., by Westing-
house Electrie Corp. and Glenn L. Mar-
tin Co. Telecasts were made from the
airplane flying in the stratosphere.

December 14: AAF contracted with Bell
for development of three supersonic
Hight research aircraft, powered by lig-
uid rockets. Designated XS-2, and later
X-2.

December 17: Rocket-Sonde Research
Branch constituted in Naval Research
Laboratory to conduct scientlfic explora-
tion of the upper atimosphere,

December 19: President Trumnan sub-
mitted hlg plan to Congress for the uni-
fication of the armned services.

During Deceember: Office of Deputy Chlef
of Air Staff for Research and Develop-
ment created in Hq. USAAF, headed by
Maj. Gen, C. 1. LeMay.

———: More than 100 Geruan rocket scl-
entists and englneers, who had agreed
to come to the United States under Proj-
ect Papercllp, arrived at Fort Bliss, Tex.

———: Navy BuAer fiwarded contract to
Guggenheim Aeronautical Laboratory at
Onl Tech to conduct research whose find-
Ings were to be used in formulating polley
for a projected high-aitltude earth satel-
lite vehicle.

During 19)5: Abe Silversteln of Lewls
Laboratory made basic application of
ramjet teclhinology to the problem of aft-
erburner design, leading to the first full-
scale afterburner tests.

——: New wind tunuels placed under
construction at NACA’s Ames Labora-
tory at Moffett Field, Langley Labora-
tory at Ilamptor, Va., and Propulsion
Laboratory at Cleveland, to attain speeds
of 1,400, 1,800, and 2,600 mph with vari-
ous sized throats.

——: German Ielnkel He-162 Salaman-
der or “Volksjaeger” jet fighter appeared
operationally, while the prototype of a
heavy jet bomber appeared In the Junkers
Ju-287 (four-engine) with auxiliary take-
off rockets, sweptforward wings, speed
over 550 mph, and bomb load of 8,800
pounds.

End of 1945: Increase in speed of re-

" ciprocating-engined fighter aircraft by

300 to 400 mph between World War I and
World War II (speed being only one
military criterion) was estimated to be
76 percent gain because of ‘lncreased
horsepower, 25 percent from aerodynamic
fmprovement.

~——: Dr. Jerome C. IlIunsuker poiuted
out that U.S. acronautical resenrch effort
during Worid War I1 was based upon
short-range policy of about 90 percent
for specific developinent probiems ap-
plled to heip win the war and 10 percent
on basic research to gain needed knowl-
edge. The natlonal research effort has
“concentrated on the improveinent of air-
craft in the production program.”

1946

January 2: Special Investigation of high-
temperature aluminium alloys begun by
J. 0. McGee, Wright Iield englncer,
which led by June 1947 to useful alloy
known as “ML.” named after the Mate-
rinls Laboratory.
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January 10: An Army R-5, demonstrated
by O. A. Moeller and D. D. Viner, set an
unoficial werld helicopter record by
climbing te 21,000 fcet at Stratford,
Cona.

January 18: U.8. upper atmosphere re-
gearch programn initiated with captured
German V-2 rockets. A V-2 panel of
representatives of various interested
agencics was created, and a total of wore
than 60 V-2's were fired before the sup-
ply ran out. The Applled Physics Lab-
oratory of Johns Hopkins Unlversity
then undertook to develop a medivm-
altitude rocket, the Aerobee, while the
Naval Research Laberatory (NRL) dl-
rected its efforts to the development of
a large high-altitude rocket, first called
the Neptune, later the Viking.

January 18: First glide flight of AAF-

NACA XS8-1 rocket research airplane -

(No. 1 of the original three X-1's bullt),
by Jack Woolams, Bell Alircraft test
pllot, at Pinecastle Army Air Base, Ila.

January 25: Army announced creation by
AAPF of the First Experimental Guided
Missiles Group to develop and test rocket
missiles at Eglin Field, Fla.

——: Naval Aviation Ordoance Test
Statlon was established at NAAS Chinco-
teague to develop aviation ordnance and
gulded missiles.

During January: First misslle launched
at Naval Alr Facllity, I’oint Mugu, Calif,,
a KVW-1 Loon, USN name for AAF
robot bomb (JB-2) modeled on the
German V-1.

February 8: Development of a plane with
automatlc devices to preset takeoff,
filght, and landing, with the pilot doing
pothing except monitoring the equip-
wment, disclosed by AAF,

February 19: 8. Paul Johnston appointed
Dircetor of the IAS to replace Lester D.
Gardoer, retiring after 15 years of
service,

March 7: BuAer Committee for Evaluat-
ing the Feasibllity of Space Rocketry
(CEFSR) held joint meeting with AA¥
representatives to work out jolnt satei-
lite development program based on Bu-
Aer proposal. Nothing resulted until a
subsequent Project Raud report and
Navy CEFSR proposal were presented to
RDB, Committee on Guided Missiles,
Technical Evaluation Group in March
1048,

Merch 11: First success{ul operation of
afterburner at altitude conditlons in

Ameri-a, In Lewls Altitude Wind Tun-
nel, and reported by Fleming and Dletz.

March 12: Chiet of Naval Operations di-
rected that Glomb, Gorgon I1I-C, and
Littie Joe guided missiles be discontin-
ued and that Gargoyle, Gorgon 11-A, and
Dove be limited to test and research ve-
hicles. He directed that Loon be con-
tinued as a possible lnterim weapon, the
Bat be completed, and the Kingfsher,
Bumblebce, and Lark be coutinued as
high-priority missile developments.

March 15: First Amerlcap-assembled
V-2 static fired at White Sands Proving
Ground.

March 22: First American rocket to es-
cape earth's atmosphere, the JPL-Ord-
pance Wae, reached 50-mile height after
launch from WSPQG.

During March: Fleet Adm. Willlam D.
Leahy sent memorandum to the Secre-
taries of the War and Navy Departments
on a natlonal prograti Yor development
of guided missiles. -

~———: AAFT established Project Rand as

separate department of Douglas Alrcraft
Co. piant at Santa Monica, Calif, to
study supersonic aircraft, missiles, and
earth satellites.

——: Navy successfolly flight tested
XSAM Talos surface-to-air gulded mis-
sile.

——: USAAF established initial program
on baliistic missile defense, a coutract
for study of interceptor weapon to cope
with V-2-type missiles. In April a sec-
ond contractor began study of defense
against true ICBM.

April 1: Bell Alircraft Corp. contracted
with the AAF (under Project MX-776)
to producc a 100-mile guided missile
(later designated the Rascal).

April 16: First flight test of Amerlican-
assembled V-2 rocket launched by the
Army at White Sands Proving Ground,
N. Mex. In July frings, Missiles Nos.
5 and 9 set pew altitude records of
slightly over 100 miles, while Missile 17
set veloclty record of 8,600 mph.

April 17: Army Ground Forces submitted
to the Guided Misslle Committee a sum-
mary of its program on antiaircraft,
assault, antiship, air-launched close sup-
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port, and long-range strategic guided
missiles.

April 19: Project MX-~774 inaugurated by
AAL with Consolidated-Vultee to study
rocket capabilities with an ICBM as a
flual objective.

April 22: Glenn L. Martin Co. contracted

with the AAF to produce (under Project

MX-771) a surface-to-surface guided
mnissile (later designated the Matador).

——: U.8. Weather Bureau in coopera-
tion with Army, Navy, NACA, Alr Trans-
port Assoclation, and several universi-
ties, began series of flights into thunder-
storms with pilotless P-61 “Black
Widows” and piloted sailplanes to obtain
scientiflie data.

May 8: Chiet of Naval Operations di-
rected BuAer to make preliminary in-
vestigation of earth satellite vehicle,
such an Investigation to “contribute to
the advancement of knowledge in the
fleld of guided mlssiles, communications,
meteorology, and other technical flelds
with military applications.”

Aay 16: AAF established an Institute of
Technology at Wright Field to graduate
250 officers annually,

Aay 17: Original design and development
of Acrobee sounding rocket begun when
contract was given to Aerojet Engincer-
ing Corp,

—: First flight of Donglas XB-43, light
Jet-propelled bomber,

May £8: AAF initiated study of use of
atomic propulsion for aircraft, Project
NEPA.

May £9: War Department Equipment
Board concluded in its report that mis-
slies would play a prominent role in
future warfare, It estabiished require-
ments for seven types of missiies, In-
cluding a strategle ground-to-ground
missile for use at ranges from 150 to
several thousand miles.

June 6: Joint Army-Navy Research and

Development Board created for purpose
of coordinating all activities ot joint fu-

L1

terest in ficlds of aecronautics, atowmie
cnergy, electronicy, geographical explora-
tion, gcophysical sciences, and gulded
missiles.

June 14: Navy established Naval Ord-
nance Missile Pest Center at WSI'G.

June 17: First meeting of the AAF Scien-
tifie Advisory Boar¢ met in the ’entagon,
chalred by Theedore von Karman.

June 19: NACA Langley’s PARD
launched first successful control-surface
research vehicle at Wallops Island for
evaluating controllability with a roll rate
transmitter and Doppler radar.

: AAF contracted with Sverdrup &
Parcel, Inc., for study utllity and cost
requirements, and site surveys for both
an AAF Air Engineering Development
Center, and a NACA National Scientific
Research Center.

June 24: Office of Naval Research ap-
proved program for high-altitude manned
fllght, Project Hellos, based upon con-
cept presented by Jean Plccard in Feb-
ruary for using clustered plastic
balioons.

During June: First U.S. airborne infra-
red testa by USAAF.

July 6: Antlalrcraft and Guided Missile
.Center activated at Fort Biiss, Tex.

July 9: Bubcommittee of the Guided Mig-
slles Committee of the JOS recommended
that location be sought for a long-range
missilo proving ground.

July 21: ¥irst U.S. all turbojet to operate
from an aircraft carrier, a McDonnell
X¥FD-1 “Phantom” from the VU.S9.8.
Franklin D. Roosevpelt.

August 2: National Air Museum was eg-
tablished under the Smithsonian Institu-
tlon by act of Congress.

August 6; Two unmanned B-17 drones
flown from Hilo, Hawali, to Muroc, Calif.

August 8: First flight of the XB-86, the
dovelopment of which had begun in 1041.

August 17: Bergeant Lambert of Wright
Field, Ollo, became the first person in

ey
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the United Btates to bo clected from an
airplane by means of emergency escape
cquipment (ejected from a P-01 air-
plane traveling 302 mlles per hour ai an
altitude of 7,800 feet).

August 26: Army Ground Forces In-
formed Chief of Staff that development
of certain inissiies had reached a point
where an asslgnment of operational re-
sponsiblility was posslble.

September 17: Experimental booster for
Nike R&D system first tested at WSPQ.

September 30: 13 engineers, instrument
technicians, and technical observers were
ordered TDY from Langley Laboratory
to the Alr Force test facility at Muroc,
Callf.,, to agsist In the X-1 flight re-
search program. Named as the NACA
Muroc Flight Test Unit, this group un-
der Walter Wililams was the origln of
the NASA Fiight Research Center at
Edwards, Calif.

October 1: Naval Air Missile Test Center,
Point Mugu, Oalif., was established to
conduct tests and evaluations of guided
missiles and components.

——: Navy Lockheed PV-2, Truculens
Turtle, set a record of nonstop long-dis-
tance fiight, completing an 11,236-mile
trip from Perth, Australia, to Columbus,
Ohio, in 55 hours 15 minutes.

Oclober 7: First of three XS-1 (later
X-1) rocket research airplanes moved
from Bell Aircraft’s Niagara Falls plunt
to Muroc, Calif.

Oclober 11: First glide flight of X8-1
(No. 2) by Chalmers Goodlin, Bell test
pilot, at Muroc, Calif.

Oclober 24: V-2 rocket No. 13 launched
from VWSPG carried camern which took
motion pictures of the earth at approx-
imately €65 miles altitude (pictures

' covered 40,000 square miles).

During October: Army Ordoance in{-
tiated Pumper Project for development
leading to a two-stage rocket test vehicle,
which resulted in use of JPL WAOQ Cor-
poral as second stage of a V-2.

During Fall: Reaction Motors began de-
sign and development of rocket eugine
for the Navy Viking sounding rocket.

During November: First snow from a
natural cloud produced by V. Schaefer
of General Electric, the experiment car-
ried out by means of dry-icc pellets
dropped from a plane over Greylock
Mountain, Mass.

December 8: First successful powered
(RMI XLR-11 rocket engine) fiight of
an XS-1, flown by Chalmers Goodlin,
Bell test pilot, reached a speed of 550
mph. This was first U.S. alrcraft de-
signed for supersonic speeda.

December 17: Space biological research
program was initiated at Holloman AFB,
N. Mex, by the Nutlonal Institutes of
Health.

: Veloclty and altitude record for
single-stage rocket (3,600 mph and 116
miles altitude) made by V-2 at WSPG.

During 1946: Signal Corps by radio-echo
transmissions between the Earth and the
Moon, proved radio transmission across
space was feasible with moderate power.

——: Jet Propulslon Laboratory under
Army Ordnance contract developed the
field of solid-propellant rocketry such &8
castable propellants, case bonding tech-
niques, and radial burning techniques.

———: Daniel Guggenheim Medal for 1946
awarded to Frank Whittle for develop-
nient of jet propulsion engines.

———: Program of transonic and hyper-
gonic free-flight rescarch on ramjet and
rocket-propelled test vehicles launched
from piloted aircraft Inaugurated at
NAOA Lewis Laboratory.

w—: Commandant of the School of Avia-
tion Mediclne, Col. H. G. Armstrong, and
the AAF Alr Surgeon, Brig. Gen. M. C.
Grow, proposed establishment of aero-
medical center for research and teaching.

——: Office of Naval Research contracted
with General Mills for construction of a
cluster of 100 plastic balloons for high
altitude atmosphere research (Project
Hellos).

During 1946-47: Transonlc bump tech-
nique—using floor- or wall-mounted air-
foll surface in subsonic wind tunnel to get
transonic flosvv—developed in 7- by 10-foot
wind tuunel at NACA Langley Labora-
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tory. A slmilar development was con-
ducted by Lockheed In the California Co-
operatlve ‘Tunnel during the sume period.
Thls tecbnique was a logleal step from
the earller wing-flow techuigue developed

by the Langiey Flight Research Divislon,
and it permitred testing In the range of
Mach nnmbers from low subsonic to Mach
1.2 until tbe slotted-throat transonic tun.
nel was developed and put into operation
at Laugiey 2 years iater.

1947

’
v

January 8: First experimental operation
of model slotted-throat wind tunnel.
Langley Laboratory's Ray H. Wright,
working theoretically, and Vernon G.
Ward, worklng experimentally with a
parasite tunnel attached to the Langley
16-foot high-speed tunnel, collaborated
In an effort that resulted in establishment
of transonic flow wlth the use of longi-
tudinal slots in the walls of the throat
of =2 conventional subsonic tunnel.
Known as the slotted-throat technique,
first major installation was made in the
Langley 8-foot subsonic high-speed tunnel
in December 1949, a breakthrough in wind
tunnel technlque.

January 23: Telemetry operated success-
fully in a V-2 firlng ot WSPG, Army
Ordnance’s Herwes telemetiry system.

February §: President Truman directed
that producticn of nuclecr wenpons con-
tinue, followlng the recommendations of
the AEC and the Secretaries of War and
Navy.

February 12: Navy Loon launched from
subwarlne Cusk at Point Mugu, first
launching of a gulded mlsslle from a
submarine, -

February 17: Wace Corporal (WAC-B),
fired from WSPGQ, attained an altitude of
240,000 Zeet.

February 20: First of a serles of V-2 fix-
ings (No. 20) known as Plossom Project,
tested ejectlon of canister and its re-
covery by parachute, contalning frult
files and varlous types of seeds exposed
to cosmlic rays.

March 4: Alr operatiouns in the Antarctie
known as Operation Highjump ended.
Fromn December 24, 10408, Navy PBM's
and R4D's logged 650 hours in photo-
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graphic mapping of 1,500,000 square miles
of tbe Interlor and 65,500 miles of the
coastline, the equivalent of about half the
area of the United States and its entire
coastline.

March 6: First four-engine jet bomber,
the XB—45 bullt by North Amerlcan, made
first test flight at Maroe, Calif.,, with
George Krebs as pilot. Its engines were

arranged in pairs in single nacelles in
each wing.

March 7: USN V-2 flight from WSPQ took
first photograph at 100-mile altitude.

During March: First test flights of plas-
tie balloons conducted by General Mills
at Minneapolls, Minn., for ONR Project
Helios.

During March: AAR transferred facili-
tles for testing gulded mlissiles from
Wendover Field in Utab and Tonopab in
Nevadu, to Alamogordo ¥ield (subge-
quently renamed Ilolloman AFB) in New
Mexico.

April 15: First flight of Douglas D-553-1
research airplane successful, Gene May,
Douglas test pllot, as pilot. Alrplane de-
veloped was a Navy-NACA project and
three were built.

April 2;: French Government established
rocket test range at Colomb Beclar, Al
geria,

April  25: NACA Langley’'s PARD
launched its first rocket-propelled modei
of a complete airplane for performance
evaluation (AF XF-01), at Wallops Is-
land. This was followed by flight tests
of mode!s of practicaily all Air Force and
Navy supersonic airplanes,

Ayril 80 Standard system of designating
guided missi'es and assigning popular

- e A i

R e I N S

A ——— s ot

i

names was edopted by the Army end
Nuvy. DBasle designation adopted was
two-letter combination of the three let-
wra A (Alr), 8 (Surface), U (Under-
water), the first letter indicating origin
of missile, the second letter its objective,
t» be followed by the letter “M" for wmis-
sile. Thus a surfece-to-alr missile weas
desfgnuted “SAM."

During April: First Dencon rocket
wwunched at Wallops Isiand, which
achleved a veloclty of 4,200 feet per sec-
oud.

Wuy 21: NACA Langley Laboratory dem-
otistrated practically moiseless alrplane
witlh tve-bladed propellor and muflled ex-
haust,

Yuy £27: Army Corporal E, first U.S. sur-
(uce-to-surface ballistic guided missile,
was fired with results exceeding expecto-
tons (a JPL projeet).

Vay 29: V-2 impacted 1% miles south of
Junrez, Mexico, resulting in new safety
weasures at WSPQ.

Jung §: First AAF research balloon
tnunch (a cluster of rubber balloons)
at lloiloman, by New York University
tenm uuder contract with Air Material
Cowmmand, :

June 17: Princeton University started
coustruction of 4,000-mph wind tunnel.

Junae 19: World speed record regained by
United States when P-80R flown by Col.
Albert Boyd attained (623.5 mph at Muroc,
Caliif,

Jung 30: In meeting at Wright-Patterson,
AAF and NACA representatives agreed
to divide responsibilities for X-1 flight
testing: AF exploit maximum perform-
ance In a few flights; NACA acquire
detailed research information.

July 1;: Contract with Convair for MX-~
714 “Upper Alr Test Vebicle,” predeces-
sor of the Atlas ICBM, was cancelled by
the AAY,

July 8: Start of polyethylene balloon op-
erations nt Hollomaa, & 10-balloen cluster
launched by New York University staff
with a payload of less thnn GO pounds,
which reached an ntitude of 18,500 feet.

July 9: Subsontc ramjet engine success-
fully flown in Navy Gorgon IV (P1TV-2)
in 28-minute Might test at Naval Air Mis-
sile Test Center,

July 18: President Truman designated &
fivee-man Air Policy Committee, with
Thomas K. Finletter of New York as
Chairman, to submit by 1 January 1948 a
broad pian to give the United States the
“greatest possible benefits from aviation.”

July £26: President Truman signed the
Armed Forces Unlfication Act, creating a
Department of the Air Force, coequal
with Army and Navy, and creating & Na-
tional Military Establishment under the
Secretary of Defense,

During July: USAF relinquished respon-
sibility for Army’s missile program and
Army assigned primary responsibility
for it to Ordnance.

—: Soviet MiG-15 firgt flew but engine
performance was unsatisfactory, a prob-

- lem solved with purchase of 53 British

Derwent V and Nene (4,500-pound
thrust) engines, first placed in series pro-
duction, then iwproved with the RD-43
engine (5,000-pound thrust) and the VE-~
1 (6,000-pound thrust) engine.

August 1-8: Bocing B-29 set a new offi-
clal world “distance in a closed-circuit
record” with a flight of 8,854.308 milles,
Lt. Col. O. P. Lassiter as pilot.

August 8: A. L. Berger of Wright Field
received the Thurman H. Bane Award
for 1947 for work In developing new
types of high-temperature ceramic coat-
ings for use in aircraft engines.

August 16: Physlelst Martin Pomerantz
announced at Swarthmore College that
he bad sent a Qlight of four free balloons,
carrying cosmic ray equipment, to a rec-
ord helght of at least 127,000 feect.

August £0: Comdr. T. Caldwell (USN)
flew the Douglas D-558-1 (No. 1) Sky-
streak, powered by a General Electrle
T(-180 turbojet, to & new world’s speed
record of 640.7 mph. Five days later
Maj. Marlon Carl, USMC, added another
10 mph flying D-538-1 (Ne. 2).
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Augnst 22: Dr. Hugh L. Dryden appointed
Director of Acroununtical Research of the
NACA, replacing Dr. George W. Lewls.

Scptember 2-6: First Joint Technical
Sessions by the Royal Aeronautical So-
ciety, Great Britain, and the Institute of
Aeronautical Sclences, held in London,

Beptember 6: German V-2 rocket
launched from U.S8. aireraft carrler Afid-
way in Atlantic tests, exploding prema-
turely after a G-miie flight.

September 22: Alr Force C-§4 completed
first transatlantic robot-controlied flight
from Stephenviile, Newfoundland, to
Brize Norton, England, a distance of
2,400 mlles.

September . 25: First fiight under ONR
Project Skylook, an unmanned plastic
balloon, from St. Cloud, Minn.

—-: First successful firing of Applied
Physics Laboratory Aerobee research
rocket at White Sands Proving Ground.

September 26: Maj. Gen. Willjam B, Kep-
ner, was named chief of the new atomie
energy division of the USAF.

September 30: Research and Development
Board (RDB) of DOD superseded Joint
Research and Development Board, with
Vannevar Bush named as Chairman.

During September: After completing
studies, Project Rand reported that earth
satellites were technically feasible,

October 1: First flight of the North Amer-
fcan XF-8C Sabre Jet, classic swept-
wing USAF fighter aircraft until the
Century series,

October 9: General Electric englneers
obtained first carefully {instrumented
heat-transfer data from supersonic flight
wben V-2 fired from WSPG attained
3,400 mph.

October 10: U.S. Patent Office issued -

patent on the Norden bombsight, which
Carl L. Norden had applied for 17 years
earlier.

October 14: The first supersonic fight in
manned aireraft in level or elimbing fight
was made by Capt. Cherles D. Yeager
-(USAF) at Muroc, Calif, in a rocket-

SR

powered NACA-USAT rescarch plane,
Bell X8-1, Inter the X-1 (M=:1.00).

October 30: Dr. H. J. E. Reld, Engincer-
fu-Charge of the Langley Aeronauticul
Laboratory  (1926-00), recelved the
Mecedal of Merit from President Truman
for wartime contributions to American
airpower.

Luring October: Committee on Guided
Missiles of RDD assigned responsibility
for coordinating work on earth sateliite
program which had been conducted in-
dependently by each of the miiltary
scrvices. : ’

November 14: First complete Aerobee
rocket was fired to a height of 190,000
teet from White Sands Proving Ground,
N. Mex.

November 15: Air Force disclosed that the
world’s first ramjet helicopter, the
McDonnel! Flying Bike, had been success-
fully test flown for 6 months.

November 26: First successful hyper-
sonic-flow wind tunnel (11 inch) placed
into operation at March 7 at Langley
Laboratory.

November 28: Norton Sound was assigned
to Operational Development Force for
use as an experimental rocket-firing ship,
alterations initiated at Naval Shipyard at
Philadelphia in March 1948, and com-
.pleted October 1, 1948.

December 10: Lt. Col. John P, Stapp
(USAF MO), made his first rocket-pro-
pelled research sled ride.

December 17: USAF Boeing XB—-47
Stratojet made first flight from Seattle to
Moses Lake, first medium turbojet
bomber and the first with engines (six)
mounted on pylons,

During 1947: USAF SAM initlated study
of ecological conditiong on other planets.

—: During a Politburo meeting review-
ing the problem of developing an inter-
coutinental ballistic missile, Premler
Joseph Stalin reportedly stated that a
transatiantic rocket capable of hitting
New York City “would make it easler to
talk with the gentleman-shopkeeper,
Harry Truman, and keep him pinned
down where we want him.” This prob-
ably reflected the high prierity accovded
large rocket developwnent in the U.S.8.R.
at this time.
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January 1: President’s Finletter Commis-
«lon submitted its comprelensive report
«utltled “Survival in the Air Age.”

Junwary §: University of California an-
nounced completion of pilot inodel for
low-pressure supersonic wind tunnel,
white NACA Ames Aeronautical Labora-
tory placed its low-density wind tunnel
into operation about this time.

Jonuary 12: Northrop Alrcraft Co. an-
nounced that rocket-powered test vehicles
al Muroe Air Base, Calif, had attalned
a wpeed of 1,019 mph.

Jonuary 15: \'»Gen. H. 8. Vandenberg,
vice Chief of Staff, USAF, approved
mlicy calling for development of earth
aiteliite components and the initiation
of satollite development at the proper
thue.

January 30: Orville Wright dled in Day-
1o, Ullo, at the age of 76, thus ending
his 28 yenrs as a member of the NACA.
In his ilfetime, the speed of the ajrpiane
bnd been increased from 0 mph to almast
1,000 mph.

Fedruary 4: First flight of research alr-
plune Donglas D-558-11 (No. 1), John
Martin of Douglas as pilot. Airplane had
both jet and rocket engines and was flown
{ruin ground takeoff.

February 6: Successful electronic filght

cuntrol exercised on V-2 launch to a 70-
wile altitude at White Sands, N. Mex,,
by General Electric techniclans for
Army Ordnance,

Vareh 4: NACA's Flight Research Divi-
slon piiot, Herbert H. Hoover, became
the first civilian to fly aupersonic, in the
X3-1 (No. 2) at Muroc, Calif.

March 6: ONR Aerobee sounding rocket
atlained au altitude of 78 miles.

March 11-14: Key West Agreement for-
muluted by military service chiefs which
deiineated respective service roles and
misstons. It did not clearly assign mil-
ltury aeronautical and rocket research
and development responsibilities to the
wryvices.

March 18: V-2 Upper Atmosphere Re-
search Panel, representing all U.8. inter-
ested ngencles, was renamed the Upper
Atinosphere Rocket Research Panel.

Maroh 29: Technical Evaluation Group
of the RDB, Gulded Missiles Committee,
after reviewing Navy CEFSR and USAF
Project Rand satellite proposals, stated
that “pelther the Navy nor the USAF
has as yet established either a military
or a scientific utility commensurate with
the presently expected cost of a sateilite
vehicle. However, the question of utliity
deserves further study and examination.”

May 2: The Navy announced successful
testing of a snbmarine capable of firing
gulded missiles. .

May 8: Howard C. Lilly killed in takeoff
of D-588-1 (No. 2) research alrplane at
Muroc, the first NACA test pllot killed
in line of duty.

_ May 13: Two-stage Bumper-Wac fired at

WSPQ, the V-2 first stage reaching 70
miles and the Wac Corporal 79-mile
aititude.

May 23: Army dedicated -a continuous
wind tunnel capable of 3,000 mph at
Aberdeen, Md.

May 26: First North American NATIV
missile launched at WSPQG.

June 10: Alr Force confirined repeated
attainment of supersonic speeds by X-1
(formerly XS-1) flown by Capt. C. B.
Yeager.

June 26: Berlin airlift began, which con-
tinued untfl September 380, 1949, al-
though the Russians ended their blockade
of the city on May 12, 1948, 2,843,000
tons of supplies were airlifted on 277,000
flights.

During June: William H. Phillips of the
Langley Flight Research Division pub-
lished NAOA report (TN-1027) which
contained theoretical prediction of the
then-not-recognized problem of roil cou-
pling (sometimes referred to as “inertial
coupling”). This phenomencn was to
plague future high-speed aircraft with
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short wings and long fuselages, and
alinost 0 years passced before nerodynam-
icists were to use Phillips’ theory to
explain inertlal coupling troubles.

During June: Rell Laboratorles an-
nounced inventlon of the transistor of
the point-contact type.

July 18: First Convalr MX-774 (RTV-
A-2) test rocket was successfully
launched, first demonstrating use of gim-
balled engines and deslgn features later
jncorporated in the Atlas ICBM. Thig
was the first of three Convair-sponsored
test flights.

July 26: Two separate rockets fired from
White Sands, one a V-2 which reached
an altitude of 0.3 intles, the other a
Navy Aerobee which reached an altitude
of 70 miles, carrled cameras which pho-
tographed the curvature of the earth.

During August: Novthrop F-89 Scorpion,
an all-weather jet fighter with electronic
intercept and fire control begun in 1946,
first flew.

Septembder 1: An XR-82 photographed a
2,700-mile strip of the United States from
coast to coast In a single flight, using
890 individual frames 2nd 325 feet of film.

Seplember 5: Navy JRM-2 Caroline Mara

carried a 68,282-pound cargo from Pa- -

tuxent River, Md., to Cieveland, the
heaviest payload ever lifted dy an aire
craft.

September 15: Committee on Guided Mis-
siles of the Research and Development
Board approved recommendation that
Army Hermes project *be given the task
of providing the National Military Estab-
lishruent with a continulng analysis of
the long-range rocket problem as an ex-
pansion of their task on an earth satel-
lite vehicle.”

———: A world speed record of 671 mph set
by MaJ. Richard L. Johnson, USAF, in
¥-86A at Muroc, Calif.

September 27: Second Corvalr MX-774
test rocket fired.

September 28: An Army Signal Corps un-
manned balloon, released at Belmar, N.J,,
set a 140,000-Loot nltitude record.
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——: NACA Flight Propulstion Research
Laboratory in Clevelund was redesig-
nated the Lewis Filght I'ropuision Lab-
oratory, In memory of Dr. George W,
Lewis who died on July 12, 1948,

September $30: Third Bumper-Wac launch
from WSDPQ, the V-2 reaching 93.4 mlics,
the Wac-Corporal not firing.

During September: Delta-wing Convair
XI-92 first flew, the precursor of the ¥-
1024. -

October 13: First launching of a rocket-
propelled “Aying wind tunnel” model by
NACA Langley’'s PARD at Wallops Is-
land, to measure roll damping of wings
at transonle speeds.

October 19: Photographs of the earth’s
surface tnken from altitudes between 60
and 70 miles by cameras lnstalied In
rockets, were released by the Navy.

October 31: The Air Force revealed the
use of ramjet engines for the firat time on
piloted alrcraft, a modified F-80,

November 4: USAF announced forma-
tion of the Rand Corp., successor to Proj-
ect Rand, to assemble most- advanced
scientific, technical, industrial, and mili-
tary kXnnwledge available and bring it to
bear on major Alir Force decisions.

November 10-12: The first symposium
on aeromecical problems of space travel
was held at the School of Aviation Medi-
cine, San Antonio, Tex.

. November 22: The Wright Kitty Haowk

airplane arrived at the Smithsonian In-
stitution, Washington, D.C., after 20
years in the South Kensiogton AMuseum,
London.

November $0: Curtlss-Wright demou-
strated its new reversible-pitch propellers
which enabled a C-%4 to make a con-
trolled descent from 15,000 to 1,000 teet

in 1 minute 22 seconds, e

Derember 2: Third Convair MX-774 test
missile successfuily fired.

December 11: Secretary of Defense
estabiished Weapons Systems Evaluation
Group.

Decemder 1%: Secretary of Defense Louis
Johnson irected a review of military

4

o

inisslle programs, under the aegis of Alr
Yorce Secretary Stuart Symington.

December 1§: Jet Propulsion Centers
estublished at Princeton University and
the Culifornia Institute of Technology
by the Daniel and Florence Guggenheim
Youndatlon to provide research facilities
and graduate training for qualified young
slentlsts and engineers in rocketry and
astronuutics. Robert H. Goddard Chairs
were estoblished at each center.

December 16: First flight of tallless
X—4 (No. 1) research airpiane completed,
Norturop test pilot Charles Tucker as
pant. Two X—4's were built by Northrop
sid some 60 research fights were made
by NACA at Muroc with the X4 (No. 2)
«fter nbout o dozen Atr Force flights.

December 29: The first report of the
Secretary of Defcnse, Jawmes Forrestal,
reported that the United States had been
engaged in research on an earth satellite.
The Report of the Executive Secretary
of the Research and Development Board,
contained as an appendix, stated: ‘‘The
Barth Sateilite Vehlcle Program, which
was being carried out independently by
each military service, was assigned to
the Committee on Gulded Missiles for
coordination.”

During 1948: First turboprop alrllner
flown, the Vickers Viscount.

: Human Centrifuge became opera-
tional at Aero Medical Laboratory at
Wright Fleld.

1949

Janwary 7: X-1, flown by Capt. Charles
E. Yeuger, cilmbed 23,000 feet after
launch, at record rate of 13,000 feet per
winute, at Muroc.

Janunry 11: First launching of a rocket
mudel employlng known but nongerody-
uamic torgue fromn canted rocket nozzies,
fur determining dumping in roll of wiugs,
al NACA’s Wallops 1sland, Va.

Janugry £6: First guided-missile test
shlp, U.S.8. Norton Sound, launched lts
arst wisslle, a Loon, off NAMTC, Polnt
Mugu, Caiif.

During January: Army established
furmai requirement for a surtucg-to—ulr
wlnslle system to combat ballstic mis-
alles,

Pcbrugry 9: The Department of Space
Medicine wag estabiished at the School
uf Aviation Medicine, Randolph AFR,
Tex.

Fcbruary 24: An Army JPL Bumper-Wac
two-stage rocket (a Wae Corporal
wounted on a V-2 first stage) attalned
& record altitude of 244 miles and record
speed of 5,150 molies per hour over White
Sands, N. Mex., yielding information
about lon densities in tho F-region of
Lo fonosphere.

March 2: At Carswell Alr Force Base,
Tex., USAF Boelng B-50, Lucky Ludy 1,
with Capt. James Gallagher as pilot,
completed the first nonstop, round-the-
world flight In history, baving covered
23,452 miies In 94 hours 1 minute, and
having been refueled in the air over the
Azores. Arabia, the DPhilippines, and
Huawail.

March 4: Navy fiylng boat, Caroline
Mars, set newv world passenger-ioad rec-
ord by carrying 269 persons from San
Dlege to Saun ¥ranclsco.

March 12: Development of a multichan-
nel telemetering system announced by
the Navy.

March 16: ¥irst experimental track-type
landing gear dellvered to USAF, recelved
by 814th Troep Carrier Wing from Falr-
chiid Aviatlon Corp. for installation on
O-82 aircraft.

Maroh 25; New world hellcopter speed
record of 183.9 mph at Nlagara Falls,
N.Y., claimed by XH-12 of Bell Aircraft

Co.

March 26: USAF B-86 with six reclpro-
cating and four jet engines made first test
flight at Forth Worth, Tex.

March 80: The President slgned a blll
providing for construction of a “perma-
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nent” radar defeuse nctwork for the
United States.

During March: Cooeept of Iaunching of
small high-performance rockets sus-
pended from & balloon above most of the
atmosphere (later called “Rockoons”),
developed by Cwmdr. Lee Lewils, Cmdr. G.
Halvorson, S. I. Singer, and J. A. Van
Allen during Aerobee firing .cruise of
U.S.8. Norton Sound.

April 8: First successful rocket-propelled
RM-10 research missile for drag and heat
transfer studies at transonic and super-
souic speeds, making use of skin calorim-
eter techniques, at Waliops Island, Va.

April 21: First European filight of air-
craft powered soiely with ramjet engine
made in France, an air-launched Ledug
which flew for 12 minues. Rene Ledud
had worked with ramjet design since
1935.

Afay 38: Naval Resenrch Laboratory’s
Martln Viking rocket No. 1 fired at White
Sands Proving Ground, N. Mex., reached
an altitude of 513 miles and a speed
of 2,250 mph; its payload contalned
upper air pressure and temperature
experiments.

——: Presldent Truman approved
amendments to the basic legislation of
1015 covering “Rules and Regulatlons
for the Conduct of the Work of the Na-
tional Advisory Cowmittee for Aeronau-
tics,” a basle statement of organlzational
responsibilities.

May 11: President Truman signed a bill
providing a 5,000-mile guided-missile test
range, which was subsequently estab-
lished at Cape Canaveral, ¥la.

May 18: Protetype of British Canberra
medium jet bomber first flown, at Warton,
England.

May 24-26: Second International Confer-
ence on Aeronautics, combining the Royal
Aeronautical Socicty and the Institute of
Aeronautieal Sciences, held in New York.

During May: Single-stage Russian rocket
attained an altitnde of 68 miles with an
instrument payload of 2G4 to 286 pounds,
according to Tcss. March 27, 1958.
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: Pratt & Whitney submitted specl-
fications for XJI3T-P-1 turbojet eugine,
basic design for which had begun in 1947
aud for which productlon began in Febru-
ary 1953, The J57 ultimately powerad
the 13-52, YB-G0, 17-100, F*-101, YI*-105A,
KC-135, Boelng 707, ¥4D, and A3D, as
well as the SNARK (SM-02) missile.

——: NACA Ames Aeronautical Labora-
tory complcted a 10- by 14-inch super-
sonic wind tunnel with top Mach number
of 5, later increased to 6.3.

June 9: First use of small pulse rockets
in flight as disturbing lmpulse for evalua-
tion of dynamlic stabillty In a model of the
Rascal missile, at NACA’s Wallops
Island.

June 14: Second V-2 flight carrying a
live AF Acro Medlcal Laboratory monkey,
Albert II, attained an altltude of 83
miles; the monkey survived but died on
impact. *

June 27: Naval Ordnance Laboratory
(NOL) at White OQOak, Md., dedlcated
new aeroballistic facllities, which in-
cluded supersonic and hypersonlc wind
tunnels (up to Mach 10) and the first
pressurized balllstle range.

During June: NACA's first hovering
flights of a slmplified propeller vertical
takeoff Junding (VIOL) alrplane meodel

‘conducted ut Longley Laboratory.

August 8: ¥irst operational emergency
use of T-1 partial pressure suit by Maj.
F. K. Everest (USAF) in X-1 aircraft at
49,000 fcet; sult’'s automatic operation
saved pllot and alrcraft,

August 9: First use in United States of
a pilot ejection seat, by Lt. J. .. Fruin
(USN), from F2H-1 Banshee while
making over 600 knots near Waterboro,
8.0.

During August: Wernher von Braun
nawed an Honorary Fellow of the Britlsh
Interplanetary Soclety.

October 1: Long-Range Proving Ground
at Cape Canaveral was activated.

October 27: The Unitary Wind Tunnel
Act (62 Stat. 936) authorized the con-
struction of $136 milllon of new NACA
facilities, $10 wmilllon for wind tunnels

at universltles, $6 mlllion for a wind

tunnel at the David W. Taylor Model .

Basln, and $100 million for the establish-
wment of the Afr Force Aruoid Engineer-
ing Development Center, at Tullahowa,
Tenn., in recognliion of the fact that
tndustry could not subsldize expenslve
wind tunnels for research In transonle
and supergonic flght.

November 3: Charles B, Moore (General
Mills) made first menned flight In a
polyethelene balloon over Minneapolls
Minn.

November 10: Plaseckl HRP-2 passenger
transport helicopter made first filghts.

November 21: USAF Sikorsky H-19 12-
place helicopter made first test flight.

Novcmber £22: D-558-11 Skyrocket ex-
cecded the speed of sound at Edwards
AFB, Calif. It was powered by both a
Westlnghouse J-84 turbojet engine and a
TReactlon Motors, Inc, rocket motor.

December 1: Supersonic wind tunnel,
capable of 8,000-mph speeds, was ded!-
cated at MIT,

December 2: First firing of USAF Aero-
bee research rocket (RTV-A-1a) at Hol-
loman AFB, the development of which
was initiated earller in the year.

December 12: Last monkey, Albert 1V,
luunched in V-2 series of tests at WSPG,
a successful flight Indicating no 111 effects
on monkey until impact of V-2,

December 22: North Amerlcan YF-80D
completed first filght test at Edwards
AFB,

Dccember 25: Alr Force revealed develop-
ment of stupallth, a ceramle which con-

tracts when heated and expands when
cooled, and which cau stand heat of
2,000°, used on jet and rocket englnes.

Dccember 28: USAF reported that 2-year
investigation had found that there was
no such thing as a “Sying saucer” and
that Project Saucer at Wright-I’atterson
AFB had been discontinued.

During Dcoember: First continuous tran-
sonic flow established in NACA's Langley
8-foot high-speed wind tunnel with use
of slotted-throat technique. (Sce Janu-
ary 8,1947.) This was a major mllestone
in wind-tunnel technique.

During 1949: USAT Advisory Committee
headed by Louis N. Rldenour recom-
mended that Air Force research and de-
velopment be consolidated Into a single
command.

——: First “probe and drogue” method
of contaet aerial refueling performed ln
England (developed by Flight Refuel-
ling, Ltd.). Early in year the USAF had
tasued requirement for developinent of a
refueling method other than loop hose
for use with single-seat jet fighter alr-
eraft. After the nonstop round-the-
world flight of the B-29 Lucky Lady
using the Boeing loop-hose method in
March, Boeing developed the ‘boom
technique.”

——: Complete fixed-component com-
bined loads testing machine was com-
pleted and operated at NACA Langley
Laboratory, remaining in use through
1960. It was first machine capable of
applying forces along each of three axes
and moments about those axes (positive
and negative), In any combinatlon of
forces and moments, each applied
Independently.

1950

“ January 10: U.8.8. Norton Sound began
19-day firlng cruise in Alaskan waters,
launching two Aerobees, one Lark and
oune Loon. Xight scientists connected
with Aerobee npper atmosphere research
program and Army, Navy, and Alr Force
obserrers madle the cruise.

January 18: First successful automatlc
homing flight of Navy Lark (XSAM-
N-4) launched at NAMTO, making simu-
lated interception at a range of 17,300
yards at an altitude of 7,400 feet.

January £5: USAF cstablished the Alr
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Research and Development Command
(ARDC).

January 29: Remains of Wac Corporal
which reaehed 250-mile altitude on Feb-
ruary 24, 1949, found on desert near
WSPG. :

January 3$0: President Truman an-
nounced his decision to go ahead on the
hydrogen bomb development program.

During January: Cdntractor study
launched by USAF which led to Bomare
Interceptor missile.

February 9: Navy's Martin Viking No. 8
successfully launched to 50-mile altitude
from White Sands.

February 10: Sccretary of the Afr Force
directed that the Air Engineering De-
velopment Center be renamed the Arnold
Engineerlng Development Center in
honor of the late Generanl of the Air
Force, Henry H. Arnold.

February 17: V-2 reached an altitude of
92 miles in launch from WSPQ.

March 2: First full-thrust test of 75,000-
pound liquid rocket engine for the Nav-
aho (XLR43-NA-1) conducted by North

- American at Santa Susana, Calif,

March 3: Symposium on space medicine
held by the University of Illinois at its
P'rotessional Colleges in Chicago.

March 15: The Joint Chicfs of Staff, in a
basic decislon on guided-missile roles nnd
missions, gave the USAF formal and ex-
cluslve responsibility for strategle gulded
missiles.

. March 2§: Tirst successful ramjet re-

search model flown at Wallops Island by
NACA Langley’'s PARD.

During March: Radiodblojogical Labora-
tory established at Ausiin, Tex., by the
USAF School of Aviation Meciclne and
the University of Texas,

~—— Hypersonle wind tunnel became op-
erational at Wright-Patterson AFB,

April 1: Missile staff hended by Wernher
von Braun wus moved from White Sands

5

to Army Ordnance’s Redstone Arsenal,
ITuntsville, Ala.

AMay $: Submarine Cusk launcbed a Loon
guided missile and after submerging,
tracked and controlled its flight to a
range of 105 miles.

May 10: President Truman signed legisla-
tlon creating the Natlonal Science Foun-
dation.

May 11: NRL Viking No. 4 research
rocket fired from the U.8.8. Norton Sound
near Jarvig Isiand in the Pacifie, at the
intersection of the geographle and geo-
magnetic equators, obtalning cosmic-ray
and pressure-temperature data. It set a
100.4-mile altitude record for an Awmeri-
can single-stage rocket and was the first
firing of the Viking from shipboard.

May 12: Last flight of X-1 (No. 1) rocket
research airplane, for RKO motion pic-
ture “Test Pilot,” which was turned over
to the National Air Museum at the Smith-
sonfan on August 28th.

May 15: Navy announced completion of

test chamber at the Qrdnance Aerophy-

sicgs Laboratory at Daingerfield, Tex.,

capable of conducting tests of full-scale

ramjet engires up to 48 inches in di-

ameter at simulated altitudes up to 100,
Leet,

May 19: First Army Hermes A-1 test
rocket fired at WSPG.

During May: New York University re-
scarch balloon released from Holioman
A¥B drifted 7,000 miles and was re-
covered in Myrdal, Norway.

——: USAF SAM sclentists, Drs. Fritz
and IHelnz Haber, delivered paper on
“Possible Methods of Producing the
Gravity-Free State for Medical Re-
search,” suggesting aerodyuamic parab-
olas with use of aircraft to obtaln up to
30 seconds of relative welghtlessness.

June 6: Ramjet missile launched which
accelerated under ramjet power to Mach
31 at 67,200-feet altitude, at NACA
Wallops Island.

‘June 13: Department of Defense assigned

range responsibilities to the armed serv-
fces: Armiy: White Sands, N. Mex., Prov-
fug Ground and pearby Holloman Air

Torce Base at Alamogordo; Navy: Point
Mugu, Calif.; Alr Force: Long-Range
I'roving Ground at Banana River, Fla.
(now called Cape Canaveral).

June 23: First run of rocket-propelled re-
search sled made cn the 3,5350-foot track
at Hollowan Alr Force Base.

June £5: North Korea armed forces In-
vaded South Korea.

During June: VIR, the German Rocket
Soclety disestablished by Hitler in 1033,
passcd resolution calling for international
conference of all astronautical societles.

——-: Secretary of Defense created
Guided Missiles Interdepartmental Oper-
ational Requirements Group.

July 1: Lacrosse guided-missile project,
begun Iln 1847 by Naval Ordnance, trans-
ferred to the Department of the Army by
the JCS.

July 5: James H. Doolittle named “avia-
tor of the decade” (1940-49) by the Har-
mon International Aviatlon Awards Com-
mittee, while Jacqueline Cochran was
named “aviatrix of the decade.”

July 21: First polyethylene balloon
lJaunched at Holloman by USAF person-
nel.

July 24: Bumper No. 8, a German V-2
with a 700-pound Army-JPL Wace
Corporal, was fircd from Long-Range
Proving Ground at Cape Canaveral; the
fiysi-stnge V-2 climbed 10 miles, sepa-
rated from the second-stnge Corporal
which traveled 15 more mlles. This was
the first missile launch from Cape
Canaveral.

July 28: Bumper No. T was the second
missile launch from Cape Canaveral,
reached highest velocliy (Mach 9) at-
tained by a manmade object to date.

August 1: Patrick Alr ¥orce Pase, ad-
ministrative headquarters of the AFMTO
at Cape Canaveral, officially named after
Gen. Mason M, Patrlck. :

During Fall: Rand Corp. completed mis-
sile feasibility studies begun in 1949,
which confirmed the military practicabii-
ity of long-range rocket weapons

August 381: Last of five Acromedical
Laboratory experiments (first four
known as Albert series) fired by V-2 No,
51 frowm WSI'G, which carried a uon-
anesthetized wmouse photographed by a
cuwmera whlel: survived hupuct.

September 22: Col. David C. Schilling
aud Lt. Col. William Ritchle lew two IRe-
public F-84E jet fighters across the At-
lantlc nonstop, Schilling flying from
London to New York with three In-flight
refuelings, the first noustop jet Hight
across the Atlantic, while Ritchie was
forced to ball out over Newfoundland.

Septembder £8: In a balloon launched at
Holloman AFB, eight white mlce sur-
vived an Aeromedical Laboratory flight
to an altitude of 97,000 feet.

Beptember 29: Record parachute jump
from 42,440 feet made by Capt. R. V.
Wheeler at Holioman AFB, N. Mex.

Beptember 30: First International Con-
gress on Astronautics beld In Paris pro-
posed creation of a permanent federation
of astronautical societies.

During Septembder: USAF School of Avia-
tion Mediclne’s Department of Space
Medicioe headed by Hubertus Strugbold,
formulated research concept of ‘“‘atmos-
pheric space equlvalence.”

October £4: Xaufman T. Keller, president
of the Chrysler Corp., appointed to the
newly crcated position of Dircctor of
Guided Missiles for the U.S. Armed
Forces.

Octoder 25: The first Lark missile
launched by Air Force from Cape
Canaveral, the last of the three missiles
launched In 1950 at the LRPG.

October 26: Army contracted with Doug-
las Alrceraft for design, development,
fabrication, and fiight testing of rocket
having Honest Jobhn specifications.

During October: Alr Force announced
pregram to replace all piston-engine air-
craft with jet aircraft.

+ USAF canceled XT-83 parasite
fighter project after flight test at Ed-
wards AFB revealed that parasite fighter
escort for B-3¢ was not feasible.

-



1950—Continued

November 6-9: USAF School of Aviation
Medicine and Lovelace Foundation spon-
sored o “Sywmposium on the Physics and
Medleine of the Upper Atmosphere,” at
San Antonio, Tex,

November 8: First jet alrplane dogfight
when USAF Lockheed F-80 piloted by
Lt. J. R. Brown downed a Russian-built
MiG-15 over Korea. '

November 21: Navy Viking No. § at-
tnined 108-mile altitude.

Decembder 6: Establishment of transonic
flow in the Langley 16-foot high-speed
wind tunnel following installation of a
slotted-throat test section.

Decembder 11: Navy Viking No. 8 in night
firing attained only 40 mlles altitude.

During Decembder: Dr. Hugh L. Dryden,
Director of NACA, awarded the Daniel
Guggenheim Award for 1950 for out-
standing leadership. (Sce Appendix D.)
——: Construction started at Grand
Bahama Island for the first tracking
station on the Florida Missile Test
Range, later the Atlantic Missile Range.

During 7950: NACA Langley’s Pilotless
Aircraft Research Division demonstrated
low drag of thin delta wing (which led
to F-102, F-106, B-568) with rocket-
powered modgel flights.

——: Worldwide analysis of atmospheric
turbulence and gusts was made at Lang-
ley Aeronauticai Laboratory based on
data taken with NACA-developed VG and
VGH recorders on commercial airline
operations on transpacific and South
American routes.

1951

January 16: Air Force established Project
MX-1593 (Project Atlas), study phase
for an intercontinental milssile. Contract
given Consolidated-Vultee Aircraft on
January 23. This was the follow-on to
Project MX-774 termninated in 1947.

January 81: ¥-51 set new London te New
York speed vecord of 8 hours and G6
minutes.

During January: James Forrestal Cen-
ter established at Princeton Unlversity
as a Jet-propulsion resenvch center.

——: Waestinghouse J-4C Jet engine
(7,500 pounds dry thrust) completed
150-hour Navy qualification test.

February 1)j: Iiepublic P-84F wlth
Wright J-65 Sapphire engine made first
flight at Edwards AFEB,

During February: Xilier lelicopters pro-
duced two-place helicopter powered by
ramjet engines.

——: NACA Llangley Research Center
conducted first flights of man-carrying,
Jet-supperted platferm at Wallops Island
in exploratory investigations. In these

£

tests, a person was supported by a Jet-
thrust device attached to his feet.

March 6: Tales missile powered by ram-
Jet engine launched at Naval Ordnance
Test Station, and operated 2 minutes in
longest fnll-scale ramjet flight yet
achieved.

March 20: Navy Regulus (XSSM-N-8)
opcrating under airborne command took
off and landed at Edwards A¥B, Calif.

March 81: Navy issued contract to Con-
valr for the X¥Y¥Y-1, prepellor-driven
VTOL fighter.

During March: Pratt & Whitney began
flight test of nmew 10,000-pound thrust
J-LT jet engine, using converted B-50 as
test bed.

April 2: USAF Alr Research and Devel-
opment Command (ARDC) became
operational, to which was assigned: Air
Developrient Force at Wright Field; AF
Cambrldge Research Division; AF Fligut
Test Center at Ldwards AFB; and the
Holloman AFB R&D establishment (\ater
AFMDC). Later the Arncld Engineer-
ing DIcvelopment Center (Tullaboma,

-

Tenn.) ; AF Armanment Center {BEgiin
AFD, Fln.) ; and the AF Special Weapous
Center (Kirtiand AFB, N. Mex.).

April 18: Tho first Aerobee rescarch
rocket containing a biomedical experl-
ment was launched at Holloman AFB,
N. Mex. .

May 14: Alr Force Misslle Test Center
(AFMTC) established at Long-Range
Proving Ground, and assigned to the Air
Research and Development Commnand
(ARDQ).

During May: Drs. H. Strughold, H.
Haber, and F. Haber initiated first re-
senrch program on welghtlessness at the
USAF SAM, a study (Task No. 7758-20)
suspended in 1952, and reactivated by
Dr. S. J. Gerathewoh! on July 1, 18535.

June 11; Navy D-558-IF Douglas Sky-
rocket, flown by test pllot William
Bridgeman, set a new unofficial airplane
speed and altitude record at Edwards
AFB, Muroc Dry Lake, Calif.; speed
estimated at more than 1,200 mph; alti-
tude estimated 70,000 feet.

June 17: Navy issued contract to Convair
for development of delta-winged, hydro-
ski-equipped research seaplane with
fighter characteristics, subscquently
known as XF2Y-1.

June 20; First launching of USAY B-01
Martin Matador pilotless aircraft at Mis-
sile Test Center,

——: Bell X-5 (No. 1) rescarch airplane
made first flight of 30 mioutes at Bd-
wards, Calif., with Jean Ziegler as pilot.
This was first flight of an aireraft with
variable-sweep, a USAF-NACA research
projecct for investigation of various
yweeps.

June 22: JPL fired first of a serics of
8544 Lokl solid-propellant antiaircraft
missiles at WSPQ, the Army program
euding after September 1065. Loki
rocket wasg later used in ONR Rockoon
upper  atmosphere  balloon-launched
rocket research soundings,

Junc 25: USAF Arnold Engineering De-
velopment Center at Tullaboma, Yenn,,
dedicated by President Truman, to test
and evalunte supersenic aircraft and
guided missiles,

June 30: United States terminated its
V-2 program, 07 V-2's having been flown
since the first American launch of a V-2
on Aprii 16, 1946.

July 1: Navy Air Turbine Test Station
commissioned at Trenton, N.J.,, to test
and to evaluate turbojet, turboprop, ram-
Jet, and pulse-jet engiues, accessories,
and components,

July 6: Air-to-air refueling of Jet aircraft
(RF-80) in combat zone accomplished
in Korea, believed the first such hookup.

July 20: First Bight of Consolidated
XF-92A, a USAF and later a NACA re-
gsearch airplane (predecessor of the
F-102) at Edwards AFB.

July £1: United States-United Kingdom
agreement signed and went into effect
permitting the extension of the U.8.
missile range southeastward from Florida
on its first leg through the Bahamas.

August 7: A Navy Viking 7 rocket sel an
altitude record for single-stage rockets,
climbing to 130 miles and reaching a speed
of 4,100 mph, at White Sands, N. Mex,
highest flight of original airframe design.

—1 D-558-11 Skyrocket reached maxi-
mum speed of 1,238 mph, with William
Bridgeman as pilot.

‘ August 15; Wililam Bridgeman flew the

D-558-11 Skyrocket to 70,404 feet, high-
est altitude attained by a human being
to date.

August 29: First of USAF Aeromecdical
Laboratory balloon flights at White
Sands.

Angust 30: ¥irst successful launching of
NACA Langley’'s PARD of an under-
slung or “piggyback” rocket booster sys-
tem, at Wallops Island, Va.

During Augusi: X-1D airplane destroyed
by explosion.

Septembder $: The Internatlonal Astro-
nautical Federation was formed by sci-
entists of 10 nations at the Second Inter-
national Congress on Astronautics to co-
ordinate responsibility on flights to the
moon and plancts. Yredicted within the
decade: a 50-ton earth sateilite traveling
18,000 mph, orbiting earth at an altitude
of 300 miles.
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1951—-Continued

September 5: USAT awarded contract to
Consolidated Vultee to fiy a B-30 with
a nuclear reactor aboard, to be bullt by
General Electrie, for added boost.

September 20: USAT muade first success-
ful recovery of anfmals from a rocket
flight when an instrumented monkey and
11 niice survived an Aerobee flight to an
altitude of 236,000 feet from Holloman
AFDB. ) 4

Scptember 28: Special meeting of the Alr
Force Council revlewed USAF R&D pro-
gram and recommended to Chief of Staff
Vandenberg the development of an inter-
contiuental strategic weapons system.

During Septembder: USAF directed all
work In Project MX-1593 (Atlas) be for
developwent of a rocket-powered ballistic
missile. :

Oclober }: M. K. Tikhonravov in New
York Times sald U.S.S.R. sclence made
feaslble space flight and creation of arti-
ficlal earth satellite; reported U.S.8.R.
rocket advance equaled or exceeded West.

October 10: JPL Corporal E-11 fired at
WSPG, the basle configuratlon of the
Army's Corporal tactlcal missile.

Octolier 29: Firlug of V-2, No. 66, at
WWhite Sands Proving Ground concluded
U.S. use of these German mnissiles in
upper atmosphere recket research.

Oatober 31: Responslbitity for Hermes 11
transferred to Army Ordnance Gulded
Missile Center at Redstone Arsenal;
Hermes I redesignated the RYA-A-3
test vebicle.

During Ociober: Tuternntlonal Council of
Scientific Unions decided to hold Third
Internationat Polar Year, later to be-
come luternational Geophysleal Year in
October 1952,

November 8: Flrst successful launching
of a research model propelled by the
helium gun catapult, by Langley’s PARD
at Wallops Islang,

November 9: X-1 (No. 8) rockel research
airplane and its B-20 “mother” alrplane
were destroyed on the ground by ex-
plosion and fre.

November 13: First experlmmental investi-
gation of transonl¢-type compressor was
conducted at Lewls Laboratory, a break-
through in compressor technology later
utillzed by virtuelly all advanced turbo-
jet engines.

December 16: Navy Kaman K-228,
modificd as the first gas-turbine, shaft-
powered helicopter, successfully com.-
pleted fllght test.

During December: Richard T. Whitcomb
of NACA Langley Laboratory verified
the “area rule” ln NACA’S new transonlc
wind tunnels which enabled slgnificant
galn in jet alrcraft speeds with what be-
came known as the “coke bottle” or “wasp
walst” shape,

During 1951: NACA Lewls Laboratory
completed Arst rocket combustion tests
using the high-energy propellant liquid
fluorine as an oxidant.

———: Production of J-65 Sapphire turbo-
jet engine begun by Curtiss Wright, later
fitted in some instances with afterburner
in F-84F, B-67, FJ-3, F1l1F-1, and
A4D-1.

- =———: USAF Initiated development of

liguid-propellant rocket euglue with
thrust of 150,000 pounds (XLR 43-
NA-3).

: NACA's A. Scott Crossfleld first
filew a series of nerodyuvamic parabolas to
produce a short period of weightlessness,
fu a YF-81 at Edwards AFB, Callf. Maj.
Charles E. Yeager (USAF) alzo tlew
gome of these &so-colled “Keplerian
trajectories.”

——: A!lr passenger-mlles (10,070,281,
000) exceeded total passenger-ulles
traveled in Pullman cars (10,224,714,000),
the frst tlme \n U.S. history.
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Frbruary 25: Army Nike I first. test fired
at WSIPG.

During February: Bstablishment of At-
mosphere and Astrophysics Division
within Naval Research Laboratory,
headed by Dr. John P. Hagen.

March 18: First successful solid-fuel
ramjet research modet flown at NACA's
Wallops Island.

March 23: Two-place glider altitude rec-
ord of 44,000 feet claimed by L. Edgar
aud II. Klleforth, Sacramento, Calif.

During March: Theodore von Kdrmin
usmed Chalrman of NATO’s Advlsory
Group for Aeronautical Research and
Development.

April 15; First flight of YB-52, first all-
jet heavy bomber.

April 21: BOAC De Havllland Comet in-

augurated first jet passenger service, be-

{ween London and Rome.

During April: DOD directed Research
and Development Board to determine
whether Alr Force with 39 different air-
eruft types ordered In 1933 procurement
program, and the Navy with 27 different
types, were operating toc many different
types of alreraft,

Muy 3: First successful North Pole land-
tng, by @ ski-and-wheel USAF CH417.

Yay 7: First flight of USAF X-17 ram-
Jet test veblele.

Vay 16: Speclal Committee for the Iuter-
nattonal Geophysical Year established
by the International Councll of Scientifie
Lulous to coordinate the International
1GY programs. This committee was
kuown as CSAGI after the initials of its
French name.

——1 Navy Terrier missile completed
‘gevelopment program with successful de-
siruction of two FOF-0X target drones.
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1952

May 22: Air Force Aerobee rocket placed
an aeromedical payload contalnlng two
moukeys and two mice to an altltude of
86 miles, which were recovered unharmed
and without apparent 111 effect.

2May £26: Navy's first and for many years
the world’s largest wind tunnel was de-
commissioned at the Navai Gun Factory,
Washington, D.C. Completed In 1914,
the wooden 8- by 8-foot wind tunnel was
used over 30 years.

June 17: Aviation Medical Acceleration
Laboratory dedicated at NADC at Johne-
ville, Pa., which featured human centr!-
fuge capable of producing accelerations
of up to 40 g's.

June 18; H. Julian Allen of NACA Ames
Laboratory conccived the “blunt nose
principle” which submitted that a blunt
shape would absorb only one-half of 1
percent of the heat generated by the re-
entry of a body Into the earth's atmos-
phere. This principle was later signifi-
cant to ICBM nose cone and the Mercury
capsule development.

June 20: Navy issued contract for com-
struction of a transonic wind tunnel at
the David Taylor Model Basin.

June £7: First glide fllght of X-2 (No. 2)
research alrplane, by Jean “Skip" Zleg-
ler, Bell test pllot.

During June: Goodyear delivered largest
ponrigid airship bullt, the ZPN-1, to
Lakehurst.

July #: First AF fighter armed solely
with rockets, a Lockheed F-94C jet, dis-
closed by USAF,

July 14: NACA’s Executive Committee
directed its laboratorles to begin study
of problems llkely to be encountered in
filght beyond the atmosphere, which in
May 1054 resulted in decision in favor of
manned research vebicle and NACA's
proposal to the Alr Force that such &
vehicle be developed.
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1952—Continued

July 19: First successful flights of bal-
loons at controlled constant altitudes in
the stratosphere for periods of more than
3 days annouuced by the USAF,

July 22: First production-line Nike made
successful flight.

July £6: Aerobee fired capsule containing
twe mwonkeys and two mice to approxi-
mately 200,000 feet at Holloman AFB, all
recovered unharmed.

July 29: First Rockoon (balloon-launched
rocket) launched from icebreaker Easi-
wind off Greenland by ONR group under
James A. Van Allen. Rockoon low-cost
technique was conceived during Aerobee
firing cruse of the Norton Sound In March
1040, and was later used by ONR and
University of Iowa research groups in
1933-55 and 1937, from ships in sea be-
tween Boston and Thule, Greenland.

July 31: First transatiantic helicopter
flight, by two AF MATS slkorsky H-19's.

August 22: European Office, ARCD, estab-
lished in Brusseis to handle USAF Euro-
pean research contracts.

August 25-29: 3,700 Moslems alrlifted to
Mecca by 14 USAF C-34 transports.

August-September: Serles of Rockoon
launchings from Eastwind in high-alti-
tude research by ONR group.

September 1: Third Interpational Con-
gress on Astronautics adopted a constltu-
tlon for the International Astronautical
Federatlon (IAF), at Stuttgart, Ger-
many,

September &: First fully configured Side-
winGer air-to-air missile successfully
flown at Naval Ordnance Test Statlon,
Inyokern, the beginning of an extensive
period of developmenta} testing.

September 1§: COonstruction begun of
Thuie AFB in northwestern Greenland,
030 miles from the North Pole.

September 80: First launching of Bell
Rascal XGAM-63 air-to-surface strategic
missile.

During September: X. Jullan Allen of
NACA Ames Laboratory personally im-
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parted his findings on the blunt nose cono
directly to tho inlsslle industry, which
first was disseminated in oflicial report
early in 1053, luter as NACA TN4047.

October 20: First flight of Douglas X-3,
en USAF-NACA research airplane (Fly-
ing Stlletto) eompleted, Willlam Bridge-
man ag piiot.

October £3: Hughes XH-17 Flylng Crane
helicopter completed first omclgl flight.

During October: Scope of Internatlonal
Polar Yecar broadened and its name
changed to International Geophysical
Year (IGY) by the International Council
of Scientific Unlons.

——: Jawes P, Henry of the Aeromedical
Laboratory at Wright-Patterson AFB
published research om behavior of ani-

muls under subgravity conditions, for -

which he and his associates later received
the Tuttle Memorial Award.

November 1: First hydrogen device ex-
ploded at AEC Eniwetok proving ground.

November 19: At Santa Susana, Calif.,
& complete liquid-rocket engine assembly
(Navaho) having a thrust in excess of
100,000 pounds was fired for the first time.

———1 North American F-86D established
officlal speed record of 698.505 mph at
Salton Bes, Calif., Capt. J. Siade Nash

" (USAY) as pilot.

November £6: Northrop B-62 Snark, a
turbojet subsonic missile with 5,500 naunti-
cal-mile range, first launched from a zero-
length launcher.

December 15: NLR Viking No. 0 research
rocket launched to an altitude of 135
miles at White Sands, and Navy revealed
that it had launched rockets from bal-
loons in the geomagnetic North Fole area
for cosmic ray research.

During December: Republic XF-91 made
its first supersonic rocket-powered flight
(Reactlon Motors 6,000-pound-thrust
rocket engine) at Edwards A¥D,

During 1952: Convair designers became
interested In conical camber principle
conceived by NACA Ames Lnboratory
sclentist Charles ¥. Hall in 1049, verified
by wind tunnel experiments 1050-57, and
applied with success to the F-102 fichter
and the B-58 bomber.

——: Translstors first placed {n scrvice
in Bell Telephone System network as
part of long-distance diuling service.

—: New optical and photographic
methods for rapidly measuring rocket
combustion temperatures and fiow proc-
esses developed by NACA Lewls
Laboratory.

——: NACA Lewis Propulslon Labora-
tory first identified high-frequency com-
bustion-oscillations in jet engine after-
burners, developed partial controls by
1054, and rational design solutlons by
1058.

——- First actual uniimal experiments on
welzhtlessness carried out in rocket
luunches by AF Acromedical Laboratory
at Lolloman AFDB, while E. R. Bullinger
conducted first manncd aifreraft welght-
lessness experlments with instrumented
humans at Wright-Patterson AFD,

: NAOA undertook studies of the
problems of manned and unmanned flight
in the upper atmosphere and at bhyper-
sonlc speeds, such studies leading to the
development of the rocket-propelled X-16
research alrplane.

1953

January 14-16: USAF sclentific advisory
panel concluded that unidentified flying
objects (UFO’s): (1) held no direct
physical threat; (2) were not forelgn
developments; (3) were not unknown
phenomena requiring revision of current
sclentific concepis; and (4) a rash of
sightings offered a threat from skillful
hostile propagandists.

Jaunary 22: First fiight test of a complete
alrplane model desiguec by “area ruie”
coneepts propelled to supersonic speeds
by rocket boosters, at Langley Wallops
Island, Ya.

During January: 10- by 10-foot jet-engine
test facility at Lewis Fiight Propulsion
Laboratory began operatlons.

February 1: Chance Vought delivered
last propeller-driven fighter, the Navy
F4U Corsair, the 12,571st built since firat
one flew in 1940,

February 13: First full guidance flight of
Navy Sparrow ITI missile at Naval Alr
Missile Test Center.

February 19-26: Six Moby Diok balloon
flights to study high-altitude winds flown
from Vernalles NAS. Calif, by USAF
Cambridge Research Center, ench capsule
also containing fruit flies, (See Appen-
dix 0.)

February 21: First powered fiight of the
Bell X-1A research airplane was cowm-
pleted, Jean Ziegler as pitot.

February 26: Dorothy M. Slmon, aero-
nautical research scientist with Lewis
Flight Propulsion Laboratory, was re-
clpient of 1952 Rockefeller Public Serv-
ice Award “for the effective application
of the physics and chemistry of combus-
.tion to flight research.” (See Appendix
D.)

During February: U.S. National Com-
mittee for the IGY established by the
National Academy of Sciences.

———: Rocket test stand capable of test-
ing engines to 400,000 pounds of thrust
activated at AF Fiight Test Center
(AXFTC).

———: J-57 engine with a thrust of 10,000
pounds placed into productlon (1941
Whittle turbojet engine had 850 pounds
thrust).

During February: American Medical As-
sociation authorized American Board of
Preventive Medicine to establish aviation
medicine as a distinet specialty and to
grant certification for those physicians
properly qualified.

March 11: Single-stage, alr-launched
rocket research vehicle exceeded Mach
5 in NACA Lewis Laboratory flight test.

During AMarch: Research on 1l-million-
pound thrust pius englne begun at Rocket-
dyne, the fensibility of which was estab-
lished in March 1955,
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1953—Continued

During March: Bocing deilvered last pro-
peller-driven bowber, a RDB-50H1, to the
USAF, More than 4,250 B-29 and B-50
Superforts were delivered to the AF in
the last decade; more than 17,000 four-
engined Boeing bombers since Lhe first
B-17 In 1933.

w2 Lt. Col. John P. Stapp traveled at
421 mph on 3,500-foat track In rocket-
powered sled.

April 9: Navy XF2Y-1 Sea Dart, an
experimental delta-wing jet seaplane with
hydroskis, made first flight at San Diego.

May 8: First launching of a ecluster of
three Deacon rockets as a booster at
NACA’s Wallops Island.

May 12: First Bell X-2 exploded during
a captive flight killing Jean Ziegler, Bell

. test piiot, over Lake Ontarlo near Buffalo,
N.Y.

May 18: Jacquellne Cochran became first
woman to fly faster than the speed of
sound, in 8 F-8G.

May 25: USAF North American YF-100A
made {ts first flight at Edwards AFB, the
first service supersonic fighter.

June §: Missile fired tl;om the under-

ground launching installation constructed '

by the Army Corps of Xnglneers, at
WSPQ.

June 16: Department of Defense Study
Group on Guided Missiles estabiished by
the Armed Forces Policy Council under
Secretary of Defense C. E. Wilson. This
group made a technical evaluation of
the mlssile programs of the military serv-
fces. One of their recommendations wasg
tbat a speclal evaluation of all Air Force
strategic missiles be made. In the fall
the Strategic Missiles Evaluation Com-
mittee, headed by John Von Neumann,
made such ar evaluation,

June 30; Department of Defense Reorgan-
fzation Plan No. 6, trangmitted by
President Eisenhower to Congress under
the Reorganizatlon Act of 1949, abolished
the Research and Development Bonrd,
the Munitions Board, the Defense Man-
agement Agency, ond tha Office of Direc-
tor o2 Installations.

P

July 1: Fiscal year 1053, Just concluded
was first year that the United States
spent as much as $1 million on strategle
baliistic missile developuent.

July 15: First submarine launching of
Regulus missile, from submarine Tunny
off NAMTC.

July 27: Armistice signed in Korean war.
USAF reported that 5th Air Force had
shot down 984 Communlst planes, in-
cluding 823 MIiG-15's. USAF lost 971
planes: 94 i{n aeral combat of which 58
were Sabrejets, 671 downed by ground
fire, and 208 lost through other causes.

August 3: Fourth International Congress
on Astrongutics met at Zurich, at which
8. F. Singer proposed Project Mouse
(Minimum Orbital Unmanned Satellite
Experiment).

Augusi 20: Redstone missile No. 1 was
fired by Army Redstone Arsenal personnel
at AFMTC, Cape Canaveral, Fla.

——: Longest nonstop flight by single-
engined jet fighters, wade by 17 USAF
F-84Q Thunderjets from Aibany, Ga., to
Lakenheath, England, a distance of 4,485
miles.

~——: USSR first announced H-bomb ex-
ploslon, later reported by AEC to have
occurred {n U.S.8.R. on August 12.
——: First successful launching by
NAOGA Langley's PARD of a hypersonie
research vehicle for heat transfer studies
consisting of a cluster of three Deacon
first stage and HPAG rocket second stage,
at Wallops Island, Va,

August 21: Flying Douglas D-558-11 (No.

2) Skyrocket research aircraft which had

been launched from a B-20 Superfortress

at an eltitude of 34,000 feet, Lt. Col.

Marlon E. Carl, USMQ, attalned an alti-

Eude of 83,235 feet at Edwards AFB,
allf,

August £3: At Santa Susang, Calif., a
cowplete liquid-rocket engine assembly
(Navaho) baving a thrust In excess of
200,000 pounds was fired for the first time.

September I1: First aerial refueling of
Jet alvcraft by jet tanker, a R—47 Strato-
Jot by n KE-473.
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Geptember §: Trevor Gardaer appointed
to head a committee to ellmlnate Inter-
gervice competltion in the development of
guided misslies by Secretary of Defense
Wilson.

Scptember 11: First guccessful Intercep-
tton by Navy Sidewinder missile at
NOTS, Inyokern.

October 1: First Pllotless Bomber Squad-
ron (light) established by USAF at
AFMTOC in Florida.

October 3: New world speed record of
753.4 mph in Douglas XF4D-1 Navy Sky-
ray fighter, Lt. Comdr. J. B. Verdin as
pllot.

October 14: Prototype of North Amerlca’s
B-64 Navaho, 8 X-10 ramjet guided mis-
sile, made its initlal Alght.

Octobor 16: Test pllot Robert O. Rahn,
fiying & Douglas XF-4D Skyray fighter
at Bdwards AFB, Muroc, Calif., estab-
lished a world closed-course speed record
of 728.11 mph,

October 28: The Daniel and Florence
Guggenheim Institute for Flight Struc-
tures established at Columbia University
for research and graduate training in
fiight structures, including structures in-
tended for space flight.

October £9; Flying a ¥-100 Super Sabre
at Edwards AFB, Calif, Lt. Col. Frank
K. Everest, USAF, set a speed record of
765.149 mph.

During Ociober: Prototype Convair
F-102A deita-wing fighter first flew, &
supersonic fighter featuring the NACA
“wasp-walst.”

——: American Astronautical Soclety
(AAS) founded.

November 19: First launching of a Nike-
Deacon two-stage rocket for heat transfer
gtudies at NACA Wallops Island.

November 20: In a D-858-11 (No. 2)
which had been Jaunched from a B-29,

NACA test pllot A. Seott Crossfield estab-
lished an unoffclai speed record of 1,328
mph at Edwards AFDB, Calif., the first
Mach 2 flight (2.01).

December 12: In a Bell X-IA which had
been launched from a B-29, Maj. Charles
B. Yeager, USAF, attained & speed of
1,612 mph at Edwards AFB, Calif., about

.Mach 2.5.

Durinpg December: Nike-Ajax battalion
deployed on site in Washington-Baltimore
area, the first operational surface-to-air
missile system in the United States.

During 1953: Jet Propulsion Laboratory
completed development of the Corporal
I, the first U.S. surface-to-surface ballis-
tle misslle, and continued with Corporal
II development. Army Ordnance also
asked JPL to study application of large-
acele solld propellant rockets for use as
surface-to-surface guided missiles.

——: Minneapolis-Honeywell Regulator
Co. developed power transistor (20
watts).

— : USAF initiated meteorological sur-
vey over the United States with large
plastic balloons to obtain data on winds,
temperatures, and cloud formations over
50,000 feet. This survey, known as
“Moby Dick,” was expanded later to in-
clude other select launchlng areas of the
world. (Sece February 19.)

———3: Dr. Hubertus Strughold of SAM
published The Green and Red Planet: A4
Physiological Study of the Possidility of
Life on Mars.

——¢ Dr. B. Q. Bowen of the Australian
Radio and Physles Divislon of the Com-
monwealth Sclentiic and Research
Organization first propounded the theory
that meotcorle dust provides the nuclel
for heavy rainfall. By 1036, he had col-
lected worldwide statistics revealing cor-
relation between heavy rainfall and
ghowers of meteors through which the
earth passed. In 1080, additlonal data
were acquired with U-2 aircraft,
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January 21: Tirst atomic-power sub-
marine, U.S.S. Nautilus, launched at
Groton, Conn.

During January: Pan Amecrican World
Airways took over operations and main-
tenance of the Florida Missile Test
Range, under AFMTC; changeover com-
pleted in March. ’

A

February 10: Air Force Strategic Mis-
siles Kvaluation (Teapot) Committee
under Dr. John von Neumann reported
possibllity of major technological break-
through on nuclear warbead slze and
that other technlcal problems associated
with development of YCBM’s could be re-
solved in a few years. It recommended
that & special - Air Force development-
management group be established to
accelerate the program

February 12: First fiight test of a high-
epergy fuel made by NACA Lewis Labora-
tory in an air-launched test vebicle.

February 17: American Astronautical
Society (AAS) incorporated in the State
of New York.

During February: First flight of X¥F-104,
powered with J-65 engine (later powered
with J-T70 englne).

——: Rand Corp. report recommended
that Atlag ICBM program efforts be in-
creuased and its characteristics relaxed to
obtain an operationally useful ICBM at
an earllier date.

March 1: Unlted States exploded its first
hydrogen borub in the Marshall Islands,
ang its second on March 20.

" March I7: President Hisenhower signed
Executive Order 10521 on the “Adminis-
tration of Scientific Research by Federal
Agencles,” which gave the National
Science Foundation major responsibility
" on pure sclentific research.

March 18: First launching of a cluster of
four Deacon rockets ag a booster vebhicle,
at NACA Wallops Island,
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During March: Work on AM-2 propul-
sion system for Atlas by Rocketdyne was
begun, drawing upon the experience in
developing the regeneratively cooled
chamber developed for the Navaho.

April 8: Office of the Assistant Chief of
Staff fer Gulded Misslles was established
in ITeadquarters USAY,

April 29: First launching of & three-stage
rocket vehicle consisting of two Nike
boosters in tandem and a Deacon rocket
as third stage, and also a first launching
of a rocket booster system consisting of
threo “peelaway” Deacons as the first
stage wrapped around g fourth Deacon
a8 o second stage, and a HPAQ rocket
as the third stage, by NACA Langley’s
PARD at Wallops Island.

During April: Bell Laboratory an-
nounced inventlon of the silicom solar
battery.

May 4: Third Symposium on Space
Travel conducted at American Museum,
Hayden Planetarium, New York. Harry
Wexler of the Weather Bureau presented
2 preposal for a meteorological satellite
program,

May 7: NRL Martin Viking Ne. 10, a
single-stage research rocket, successfully
fired to an altitude of 135 miles from
White Sands with experiment instry-
mentation.

May 11: Start of 59-day special effort by
ARDGC, WADC, SAQ, and Westinghouse
combined forces to carry new radar set
from Initial design te flight-test status.

May 17-25: Navy nenrigid alrship
YZP6-2 established new world endurance
record for unrefueled flight of 200 houra
and 12 minutes, commanded by Comdr.
M. H. Eppes (USN).

Aray 18: SUPER SKYHOOK, largest
polyethyiene balloon built to date,
lnunched by General Mills for ONR and
carried emulsions to 115,000 feet:

May 24: NRL Martin Viklng No. 11 set
an altitude record of 158 miles (834,240
feet) and attained a speed of 4,300 mph
in a flight from White Sands Proving
Ground, N. Mex.
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May £7: President Etsenhower slgued $3
willion expansion bill for NACA to be
used in research for ICBX fuel and high-
speed scaplane fighters.

June 2: With test pilot J. F. Coleman at
the controls, the Convair XFY-1, a ver-
tical takeoff aircraft, made the first free
vertical takeoff and landing at Moffett
Naval Air Station, Mountain View, Calif.

June §: Ma}. Arthur Murray, USAF, pl-
loted the X-1A research alrplane,
launched from a DB-20 to a record alti-
tude of slightly over 90,000 feet, highest
so far attained by man.

June 21: USAF dlrected Air Research
and Development Command to establish
g special development-management group
on west coast, with authority and con-
trol over all aspects of the program, to
sccelerate and reorient Project Atlas.

June 25: Project Orhiter outlined by in-
formal committee of rocket specialists.
to launch a satellite into a 200-mile orbit
with a Redstone missile'and a Lokl sec-
ond stage, which became & joint Army-
Navy study project after meeting at
Redstone Arsenal on August 3.

July 1: USAF Western Development Di-
vision (became Air Force Ballistic Mis-
slle Division in 1957) established at
Inglewood, Calif., under Brig Gen. Ber-
pard A. Schriever, with authority to
direct the ballistic missile development
program authorized by June 1954
directives.

July 9: NACA met with USAF and Navy
BuAer representatives to propose the
X-15 as an extenslon of the cooperative
rocket research aircraft program. ‘The
NACA proposal was accepted as a jeint
effort and a memorandum of understand-
fog was signed cn December 23 naming
NACA as technical director of the proj-
ect, with advice frem a joint Research
Alrplane Commlittee.

July 15: ¥Wirst Jet-powered transport
bullt in the United States, the prototype
for the military Stratotanker and later
the Boeing 707, flight tested near Seattle,
Wash.

July 85: NRL transmitted the first voice
earth-to-carth messages wsing the moon

ns a reflector of radio signals. This was
later developed into the Communicatious
Moon Relay (CMR) system, which was
successfully used in November 1959 when
solar disturbances in the fonosphere dis-
rupted conventional high-frequency cir-
cuits between Washington and Hawail.

August I: Fifth International Congress
on Astronautics began, at Innsbruck,
Austria.

August $: Navy F2Y-1 Sea Dart, a hy-
¢ro-ski water-based fighter, exceeded the
speed of sound at San Diego, Calif.

August 5: Bell X-2 (No. 2) flown on its
first glide fight by Lt. Col. Frank K.
Everest (USAF), at Edwards AFB.

August 7: The USAF revealed that the
School of Aviation Medicine had previ-
ousiy received the “first piece of experi-
mental equipment ever bullt specifically
for the study of living conditions in
space”—a sealed cabin, to simulate the
interior of a spaceship.

August 17: First firing of Lacrosse
“Group A" missile at WSPG.

August 23: First NACA flight of X-8 re-
search airplane made by Joseph Walker
at Edwards AFB, the first of 20 NACA
research flights in program which con-
cluded on May 23, 1968.

August 24: First flight test of the Army
Dart missile at WSPQG.

August 26: The Supplemental Appropri-
atlons Act, 1055, appropriated $2 million
to the Natlonal Science Foundation to
gsupport the U.S. IGY program sponsored
and coordinated by the National Acad-
emy of Sciences.

—tMajor Arthur Murray (USAY) flew
the Bell X-1A to 00,000-feet altitude, at
Edwards AFB.

September 24: U.8.8.R. established Ziol-
Xovsky Gold Medal for outstanding con-
tribution to interplanetary communica-
tions, an award to be given every 8 years.

Sepiember £6: Moscow radio reported
U.S.8.RR. sent rockets to 240-miles height;
claimed rocket for Interplanctary travel
desigued and flight principles worked out.

15



1954—Continued

September 29: Army Ordnance awarded
contract for Redstone missile to Chrysier
Corp.

October 4: At neceting in Rome, launch-
ing of scientific earth satellites recom-
mended by the Special Committee for the
IGY (known as CSAGI).

October 8: First powered flight of Bell
X-1B eompleted, Maj. Arthur Murray as
pllot.

October 9: $500 mlllion was added to the
current year's budget for the guided-
missile program. (In fiscai year 1950
through 1954, $700 million was spent.)

October 14: NACA's PARD launched
four-stage, solid-fue! rocket for heat
transfer data to Mach 10.4, at Wallops
Island, Va.

October 17: Piloting a Sikorsky XH-39,
Warrant Officer Billy I. Wester, USA,
established a world hellcopter altitude
record of 24,500 feet at Bridgeport, Conn.

October 18-19: At the suggestion of The-
odore von Kfirmdn and following a re-
quest of Gen. H. B. Thatcher, an Ad Hoc
Committee of the Scientific Advisory
Board met in the Pentagon to consider
the application of nuclear energy to mis-
sile propulsiow,
mittee “noted that there was an almost
coniplete hlatus in the study of the nu-
clear rocket from 1947 foilowing a report
by North American Aviation, untii a 1953
report by the Oak Ridge National Labo-
ratory, DBecause the technical problems
appear 8o severe, and because another
8 years of no progress In this area would
seem to be unfortunate,” the Committee
felt that a continuing study both analyti-
cal and experimental, at a modest level of
effort, should be carried on.

During Oclober: NRY, Aerodee fired at
White Sands io0ok photographs at 100-
mfile altitude, first plcture taken of com-
plete hurricane, off the ‘Cexas gulf coast.

During Fall: U.S.S.R. created the Soviet
Interdepartmental Cormmission on Inter-
planetary Communications, an action an-
nounced on Aprll 15, 1055,

November 2 Test pilot J. P, Coleman
firing the Convalr XYI-1, took off iu

TR/

In lts report, the Cow- -

vertical flight, thien ghifted to horizontal,
and flnally changed back to vertical for
landing at San Diego, Calif.

November 18:' Inertial guldance system
for Navaho X-10 missile tested in first
flight at Downey, Calif.

December 7: First successful recovery of
2 Navaho X-10 using fully automatic ap-
proach and landing system, made at Ed-
wards AFB, Calif. ’

December 10: On a rocket-propelled sled
run, Col. John P. Stapp, USAF (MC),
attained a speed of 632 mph and sus-
tained the greatest g-force ever endured
by man in recorded deceleration tests.

December 16: USAF announced Atlas
ICBM under construetion by Convair,

December 21: Department of Defense in
a two-sentence comment reported that
studies continued to be made In the
earth satellite vehicle program.

December 23: NACA-USAF-USN Memo-
randum of Understanding signed for
“Joint Project for a New High Speed Re-
search Airpiane,” which covered what
became the X-15 programn. Design eom-
petition was opened by the USAF during
this month,

Dccember 31: Army Orduance terminated
the llermes project, during wbich de-
velopment of high-performance liquid-
fuel rocket and first stabilized platformn
Inertia guldance equipmnent had been
accomplished.

During December: “Man 1u Space” pro-
duced by Wait Disney.

During 1954: Baffles successfully used to
counter high-frequency oscillatlons in
rocket thrvst chambers, for the first time
at NACA Lewlis Laboratory.

——1 Project Stratolab utilizing plastic
balloons for scientific observations {n the

.stratospbere initlated by ONR.

——: School of Aviatlon Mediclne
(SAM) initiated studies at the Univer-
slty of Texas on the use of plants for the
regeneration of alr In a space cabin.
SAM nlso established a veterinary sci-
ence division to sunport medical research
favelving the use of animals,

-

——3 Development of the sllicon troa-
sistor, anmounced by several firms dur-
lng the year, whlle the frst large tran-
sistorized calculator was demonstrated
by IBM.

———: Acromedical Lahoratory blological
Fpeclmeas were reflown on two separate
plastic bailoon Oights for a total of 74
hours and 35 hours at an altitude be-
tween 82,000 and 97,000 feet, mostly

above 00,000 feet, at Ilolloman AFD.

1955

January 10: U.8.S.R. sclentists stated
that launching of an earth satellite wae
possible in the near future, according
to Radio Moscow.

January 17: First launching of a test
model towed by a rocket vebicle with a
flexible towline, by Langley Laboratory's
PARD at Wallops Island, Va.

Jonuary £2: Existence of ICBM program
announced by DOD.

February 4: ONR Viking No. 12 research
rocket attalned aititude of 144 miles from
White Sands. -

February 14: Killlan Committee (Tech-
nofogical Capabilities Panel) recom-
mended concurrent development of
IRBM of 1,500-mile range with ICBM
effors. .

February 26: First known survivor of
supersonic ejection of a pilot, a North
American test pilot ejected from an air-
craft at Mach 1.035.

Maroch 1: Trevor Gardner became the
first Assistant Secretary of the Air Force
for Research and Development,

March 6: USAF Chief of Staff, Nathan
F. Twining, reported that ICBM’s were
recelving priority in the AF program be-
cause of known Soviet progress. Navabho,
Suark, and Atlag programs accelerated.

March 8: Flrst USAT unit of -84 jet
Bizhters formed which were capable of
being launchcd and recovered by B-36
mother planes, the §1st Strategic Recon-
naissance Squadron at Great Falls AFB.

March 14: U.S. Natlonal Committee for
IGY completed feasibility stndy and en-
dorsed earth satellite project im report

to Natlonal Academy of Sclences and
the Natlonal Science Foundation.

——-: DOD officials announced that
guided-missile spvnding would reach $518
mililon in fiscal year 1935 and $0674
miilion in fiscal year 1950.

March £5: Chance Vought XF8U-1, Navy
jet fighter, exceeded the speed of sound
on its first flight, at Edwards AFB.

During March: Feasibility of F-1 rocket
engine deveioping a million pounds of
thrust in a single chamber established at
Rocketdyne.

April 6: Launched from a B-36, an alr-to-
air gulded missile with an atomic war-
head was exploded 6 miles above Yucca
Flats, Nev.

April 15: Soviet newspaper, Vechernays
Moskva, aunounced that an interdepart-
mental commission for interplanetary
communication had been created to de-
velop an earth satellite, which wouid im-
prove weather forecasting by taking
photographs. This commission had been
estabiished late in 1934,

April 21: First launcbing of USAF Aero-
bee-Hi sounding rocket (AF-855) attained
beight of 123 miles with a payload of 190
pounds.

April 28: Moscow Radio reported U.S.8.R.
planped to explore moon with tank re-
motely controlled by radio, foresaw trips
by wan In 1 to 2 years, and reported for-
mation of scientific team to devise satel-
lite able fo circle earth,

May 2: USAF approved Western Develop-
ment Division proposals to innugurate &
second YCBM airframe, which became the
Titan ICBM (SM-68).
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1955—Continued

AMay 6: Detalled earth satellite program
developed by the U.S. National Commit-
tee for 1GY, forwarded by the National
Acidenmy of Sclences to the National
Science Foundation for govermmental
conslderation.

May 10: GE XJ-70 turbojet englne first
flown in B—4J testbed, later powered the
B-58 and F-104. ‘

May 19: Under the Second Supplemental
Appropriations Act, 1956, the National
Science Foundation recelved an appropri-
ation of “$27 mfilllon, to remain avallable
until June 30, 1960,” for the Na-
tional Academy of Sclences’ U.S.-1GY
program.

Meay 26: Commission on the Organization
of the Executive Branch of the Govern-
ment (Hoover Commission) reported to
Congress that the NACA “has a splendid
record in its leadership of the Nation’s
aeronautical research. It justifies con-
tinued confidence and support.”

May 23-24: Project Orhiter Conference
was held at Redstone Arsenal and at
Cape Canaveral.

AMay 29: U.S.S.R. renerted that research
was being conducted on hydrogen fusion
as a means of propu'sion for space appil-
cations,

During May: Baslc study on interference
lift cowmnpleted by Antonio Ferrl, Joseph
H. Ciarke, and Anthony Casaccio of
Brooklyn Polytechnic Institute.

June 1: First experimental use at NACA
Lewls Laboratory of & *“boot-strap”
rocket-exhaust powered ejector to permit
rocket testing at simulated high-altltude
conditions without cowmnplicated and ex-
pensive exhausting facilities.

June 11: Delivery and flight test of ex-
perimental all-magnesium F-80C alr-
craft, bullt to test weight aund strength of
magneslum alloys, at Wright-Patterson
AFB, Obio.

June £24: First Nike-Deacon sounding
rocket launched at Wallops Island in co-
operative USAI-NACA program of upper
air density measurements.

June 29: First successful firlng of Nike
L, at WSPG.
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June 80: The Independent Offices Ap-
propriation Act 1056, appropriated “$10
miilion to remain available until June 80,
1960,” for the U.8.-IGY program.

July 1: USAF research program on
welghtlessness In flight reactivated at
SAM under direction of Dr. 8. J. Gerathe-
wohl, which conducted flight experiments
until the spring of 1068.

July 8: First test run was held on the
Supersonic Military Air Research Track
(SMART), a 12,000-foot track for rocket-
propelled sleds at Hurricane, Utah.

July 1}: Martin P6M Seamaster, swept-
wing powered with four J-71 engines,
mede first fight, {nitially demonstrating
great promise for minelaying and recon-
naissance misslons.

July 18: First of Aeromedical Labora-
tory’s 2-milllon-cubie-foot plastic balloons
manufactured by Winzen Research,
launched at Fleming Fleld, Minn., at-
tained an altitude of over 120,000 feet;
the second launched on the next day at-
tained a record altitude of 128,000 feet.

July 20: NB-8GH alrcraft housing an
atomic renctor made its first fSight; the
reactor was rot activated.

July 29: Tresident endersed USNC-IGY
earth satellite proposal and the White
House announced that “The President
has approved plans by this country for
going ahead with the lauunching of smnalj,
unmanned, earth-circling satellites as
part of the U.S. partleipation in the
International Geophysical Year which
takes place between July 1057 and
December 1958." Scientific responsibil-
ity was assumed by the National Acad-
emy of Sciences, fiscal responsibility by
the National Science Foundation, and
responsibility for logistic and technicenl
support b¥ the Department of Defense,

July 30: U.S.8.B. announced that it
plaaned to lannch an earth satellite,

During July-Octoder: Instrumented Loki
I and Deacon rockets were successfully
balloon launched (Rockoens) from ship-
board off the coast of Greenland In
cosmice-rny studies by State Unlversity
of Iowa rescarch group. Army Ordnance
supplicd JPL-developed Lok! rockets and
ONR sponsored tho project.

e |

August 2: L. 1. Sedov, chalrman of the
U.S.S.R. Academy of Sciences Inter-
departinental Cominission on Interplane-
tary Comununications, announced Soviet
intention to launch artiticial satellites
during the IGY, at the Sixth Inter-
putional Congress on Astronautics at
Copenhagen, the flrst IAF meeting at-
tended by Soviet reprcsentfatives.,

August 8: X-1A exploded just prior to
thine of drop from “mother” B-29, NACA
pilot Joseph A. Walker was saved and
X-1A was Jettisoned.

August 16: First successful demonstra-
tlon of Rockair technique (research
rocket launched from aircraft) by ONR
and University of Maryland team, a 2.75-
inch FFAR rocket fired from a Navy
F2H-2 alrcraft to an altitude of approxi-
mately 180,000 feet. Rockair technigue
first suggested by Herman Oberth (1929)
and others.

———: Army Hawk missile first fired, at .

WSPG.

August 2: Col. Horace A, Hanes estab-
lished & supersonic speed record for
straightaway fllght at 822.135 mph in a
F-100 Super Sabre, at Edwards A¥FB.

August £2§: Research and development
Policy Council (DOD) unanimously rec-
ommended that the time-risk factor ia
the sclentific satellite program be
brought to the attention of the Secvetary
of Defense for determination ags to
whether a Redstone backup program was
fudicated.

August 26: First use of balloon target In
missile testing at Holloman AFRB,

Septlembder §: President approved assign-
ment of highest national prierity to
IOBM research and development pro-
gram.

Scptember §: DOD Advisory Group
known as Stewart Committee recom-
mecnded that proposed Navy satellite
program utllizing Viking and Aerobee-}i
rockets for satellite development proceed,
with Chairman Homer J. Stewart subd-
witting a Qlssenting mincrity report.
The DOD Policy Councll endorsed the
majority recommendation. Designated
Troject Yangunard, this tri-service pro-

gram was placed under Navy manage-
ment and DOD monitorship. Objectives
of Project Vanguard were: to develop
and procure a sateliite-launching vehicie;
to place at least one satellite in orbit
around the carth during IGY ; to accom-
plish one scientific experlment; and to
track flight to demonstrate the satellite
actually attained orbit.

Scptember 80: X-15 research alrplane
development contract let to North Amer-
ican Aviation.

During fall: Capt. Grover J. D. Schock
of USAF Aeromedical Laboratory con-
ducted subgravity flight program (Task
78501) with F-840 aircraft at Wright-
Patterson AFB.

Octoder 2; National Academy of Sciences’
IGY Committee established Technical
Panel for the Earth Satellite Program,
with Richard W. Porter as Chairman, to
plan the scientific aspects of the pro-
gram, including the selectlon of experi-
ments, the establishment of optical track-
ing stations, and the handling of inter-
national and interdisciplinary relations.

October 7: Prime contract for Project
Vanguard awarded the Martin Co.

October 15: Douglas A4D Skyhawk set a
new closed-course speed record of
0695.163 mph,

During October; First solar-powered
telephone call made by customer of
regular Bell System scrvice. During
thiy year, fully transistorized radios and
phonographs were first placed on the
market.

November 1: U.8.8. Boston, first guided-
missile cruiser, was placed in commis-
sion at Philadelphlia Naval Shipyard.

November 1-8: NACA Conference on
Aerodynamics of High-Speed Adrcraft at
Langley, at which Yernon J. Rossow pre-
sented paper on “Examples of Favorable
Interference Effects on the Lift-Drag
Charactetlstics of Aerodynamlc Shapes
at Supersonic Speeds.”

November 2: First air-lnunched, multi-
stage,  solid-rocket-propelled  vehicle
flown to a Mach number greater than
8 by NACA Lewis Laboratory.
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1955—Continued

November 2: The Atomie Energy Comn-
misslon approved, on the basis of a state-
ment of interest by the Departinent of
Defense, the propused plans of the Los
Alamos Scientitic and the Radiation Lab-
orantorles of the University of Celifornia,
for the study and deveiopment of nuclear
power for rocket propulsion.

November 8: Secretary of Defense ap-
proved Jupiter and Ther IRBM pro-
grams, the flrst based omn experlence
galned by Redstone Arscnal team from
V-2 and Redstone, the intter on experl-
ence galned from Atlas program.

November 8-14: Department of Defense
and the Air Force established spectal
streamlined administrative program and
epproved procedures (Gilletite Proce-
dures) to prevent delays in ICBM and
IRBM programs.

November 17: Navy created Speclal
Projects Office under Vice Adm. W. F.
Raborn to develop ship-launched missile
weapon systems.

November 18: Air Force took action to
insure earliest possible initlal opera-
tional capablilty with TCBM and IRBM.

: Flrst powered flight of Bell X-2
(No. 1) by Lt. Col. Frank Everest
(USAF), powered by first throttlable
rocket  engine, the Curtiss Wright
XLR23-CW-1, and Mach 0.99 was
reached,

November 22: Republle F-105A exceeded
the speed of sound in its initial flight at
Edwards A¥FB.

During November: Naval Research Lab-
oratory first transmitted transcontinen-
tal communlcation by means of reflecting
teletype messages on the moon, from
Washington, D.C., to San Diego, Calif.,
a technlque repeated on August 12, 1960,
vsing the ECIIO I satellite for two-way
reflected wessage transmission,

December I: President Elsenhower as-
sirned highest priority to ICBM and
Thor and Jupiter IRBM programs.

Decembder 7: First flight of XC-123D alr-
craft with boundary-layer control system
in partial operation.

on

December 8: XJ-T9-GE-8 turbojet engine
first powered an alreraft, sn XF4-D, the
engine which became the primary power-
plant of the B-58 and ¥F-104.

December 15: First powered flight of the
Bell X-1E, Juseph A, Walker, NACA test
pilot, at Idwards AFB3 (after prelimi-
nary gllde flight by Walker on December
12),

Decembder 20: Scecretary of Defense Wili-
son reported that fiscai year 1957 would
have a record $1 blllion for development
and production of gulded missiles, over
the $750 mlilion in fiscal year 1958. He
also predicted au ICBM wlth a nuclear
warhead within the next § years.

December 27: First prototype of Asp (at-
mosphieric sounding projectile} sovnding
rocket, capable of payloads up to 80
pounds, launched successfuily at NAMTO
at Point Mugu, Cali?,

During Decembder: First flight of Ryan
X-18, VTOL jet, at Edwards AFB.

During 1955: NACA Lewis Laboratory
presented ARDO with results of air-
breathing nuclear propulsion systemsa
for manned applications, leading to AEC~
AF Pluto project, and aiso initinted corm-
parison of nuclear rocket with chemical
systems for ICBM, 8 concept of use to
Rover program.

~—— 1 Laboratory device for simulating
reentry of satellites into the earth’s at-
mosphere were first suggested by NACA
Ames Laboratory scientist Bggers (Re-
port No. RM-A55115).

——¢ Transistorized automatic pilot de-
veloped for USAF Ly Bendix Avlatfon.

——: Concept of nuclear reactor facllity
at Plum Brook proposed by NACA Lewis
Research Center, construction of which
was completed in 19G1,

= Army Ordnance ordered Jet Pro-
pulsion Laboratory to undertake research
and development of Scrgeant solld-pro-
pellant, surface-to-surface missile.

During 1955-58: NACA developed ma-
terials research for high-temperature
jets and other siructures at hypersonlc
speeds under direction of Robert R. Gil-

ruth, which confirmed Redstone Arsenal's
contentlon that ablation was sound heut
protectlon method for reentry of nose
concs und capsules,

3

During 1955-53: NACA laboratories com-
pleted basic acronunutical reseurch sup-
porting feasibility of B-70 supersonic
bomber.

1956

January 6: President Elsenhower In his
state-of-the-Unlon message noted the in-
creasing importance of long-range mis-
siles and nuclear-powered alrcraft.
$1.275 bllilon was scheduled tor fiscal
year 1957 productior of guided misslles,
with an additional $1.43 billlon for mill-
tary research and developiment.

January 10: First U.8.-bullt complete
liquid-rocket engine having a thruvst n
excess of 400,000 pounds was fired for
the first time at Santa Susana, Calif,

January 13: USAF Northrop Snark
launched from Cape Canaveral on 2,000-
mile fiight, -

January 20: ICBM Sclentific Advisory
Cominittee to the Air Foree was trans-
ferred to the Office of the Secretary of
Defense to assure common interchange of
technlcal information on all misslie pro-
grams.

January 26-27: Symposium on “The
Sclentific Uses of Barth Satellites” held
at the University of Michigan under spon-
sorship of the Upper Atmosphere Rocket
Research Fanel, James A. Van Allen of
the State Unlversity of Iows, Chairman.

Fedruary 1: Army activated the Army
Balllstic Missile Agency (ABMA) at Red-
stone Arsenal, Huntsville, Ala., to weap-
onizo the Redstone and to develop the
Jupiter IRBM.

Early 1956: Froduction of the J47 turbo-
jet engine completed by GE, notnble pow-
erplant of R-47, F8GD (alse E, ¥, X, and
L models), and FJ-2.

Aarch 5: A. J. Eggers and O. A. Syvert-
son submitted concept for “Interference
1ift,” often referred to as *“compression
Yift,” which contributed important input
for Mach 3 coufigurations (“Alrcraft
Oonfigurations Developlng Hligh Lift-

Drag Ratlos at High Supersonic Speeds,”
NACA RM-A55103).

March 14: The first Jupiter A launching,
by ABMA at Cape Canaveral, Fla.

March £20: Balllstic Missile Commlittee,
Office of the Secretary of Defense, ap-
proved Navy program for development of
solid-propeliant, ship-based ballistic mis-
siles.

MHarch 27: Secretary of Defense created
Office of Special Assistant for Guided
Missiles to establish more centralized
controls and assist in the coordination of
Army, Navy, and Alr Force missile pro-
grams, Including the development of earth
satellite vehlcles for the IGY. H. V.
Murphree named to head this office.

March 28: Alrman D. F, Smith remalned
in a sealed space cabin simulator for 24
hours at USAF’'s SAM.

During Afarch: Army-Navy Ballistlc
Missile Committee authorized misslle
test iaunch ships, missile submarioe de-
velopment program, and precision navi-
gation system for launch vehlcles.

April $: Navy program to procure guided
misslles wouid jump from $12¢ mlllion
in fiscal year 1955, $238 million in fiscal
year 1956, $353 million In fiscal year
1957, according to Navy Secretary
Thomas.

April £23: Army informed the OSD that a
Jupliter missiie could be fired in an effort
to orblt a small satellite in January 1957.

April 26: Naval Atrcraft Factory ant Phil-
adelphia decomwmlssioned, marking the
passing of a name prominent in naval
avintlon since World War I. Naval Alr
Englneering Facility was established in
its place to do research, engineering, de-
sign, deveiopment, and limited manu-
facturing of devices for launching and
recovering alrcraft and guided missiles.
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1956—Continued

April 80: A Touse subcommittee heard
that gulded missiles, which accounted for
20.3 percent of the AF's fiscal year 1957
budget might climb to 35 percent by 1959.

During April: Dr. John von Neumann
was awarded the Enrico Fermi Award
for anticipating the importance of the
high-speed computer In nuclear develop-
~ ment programs and In the general ad-
vauceuwent of sclence,

May 3: Plaus were disclosed by the AF
and Corvair for a $41 miilion guided-
missile facility at Sorento, Callf.,, for
work on Atlas.

AMay 8: Aerobee-Hi sounding rocket
reached an altitude of 116.5 mlles from
WSPG.

May 18: Development of a high-altitude
resenrch rocket, known as the Asp, for
Navy’s BuShips was annouaced.

May 19: National Sclence Foundation re-
celved an appropriation of $27 million to
remain available until June 80, 1960, for
the 1GY, under the Second Supplemental
Appropriantions Act, 1956.

May 21: First known airborne H-bomb
dropped from B-52 at approximately 50,-
000 feet, aud exploded over the Bikini
stoll in the Pacific.

During May: Alr Torce initiated a pro-
gram to support the AEC's Project
ROVER through application studles, pro-
pellunt and materials research, and non-
nuclear engine component development.
Both programs were placed under a
single staff In the AEQ,

June 20: Flrst CajJun research rocket
successfully launched at NACA Wallops
Island, Va.

June 22: Japanese Meteorological Ob-
servatory announced that the U.S.S.R.
had exploded 2 missiie-borne H-weapon at
a 22-mile altitude.

June 29: An Aerobee-Hi rocket manufac-
tured by Aerojet General Corp. attained
an altitude of 163 miles in a launching
from White Sands, N. Mex.

July 6: First Nike-CajJun research rocket
successfully fired at Wallops Island, a ¢co-
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operative NACA-University of Michigan
project, nttnlumg an aititude of 425,000
fcet.

July 14: Navy Sidewinder missiie first
deployed with Sixth Fleet in Mecditer-
ranean end to the Seventh Fleet iu
August.

July 23: Lt. Col. Frark K. Everest
(USAY') flew the Bell X-2 rocket-pow-
ered research plane at a record speed of
Just over 1,900 mph and to an altitude of
75,000 feet, at Edwards AFDB, Callf.

Mid-1956: USAF X-17 flight test programn
started at Cape Canaveral to study re-
entry problems by slimulating reentry
velocities and conditions with three-stage
solid-fuel Lockheed X-17. A total of 2¢
X-17 tlights were conducted untii March
1957.

August 8: Largest U.S. test stand for
rocket motors was completed at Redstone
Arsenal, siated for Jupiter IRBM,

August 10: Lt. Comdrs. Malcolm Ross
(USNR) and L. Lewis (USN) made flrst
stratospheric manned flight on polyethyl-
ene balloon, reached 40,000 feet In an open
gondola. Flight was part of ONR Project
Strato-Lab.

August 21: Speed record for U.8. combat
aireraft of 1,016 mph set by F8U-1 Cru-
sader flown by Comdr. R. W. Winslow
{USN) over the Mojave Desert.

August 28: U.S. Army helicopter, the -
21, made the first transcontinental non-
stop flight for helicopters, 2,610 miles
from San Diego, Calif., to Washington,
D.C,, in 31 hours 40 minutes.

August 24: NACA Langley’s PARD
launched the world’s first flve-stage solld-
fuel rocket to a speed In excess of Mach
16, from Wallops Island, Va.

August 27: First static firing of Thor
rocket engine at AFFTC, BEdwards AV

Septembder 2: At the Natlonal Alrcraft
Shcawv, Oklahema City, an H-13, USA hell-
copter, set au endurance record in the air
of 57 hours 40 minutes.

September 7: Capt. lven C. Kincheloe
(USAF) set new unofiicial altitude record
for manned flight at Edwards AFB,
Calif., 'piloting a Bell X—2 rocket-powered
alreralt to a helght of 126,200 feet.
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——: University of Minnesota launched
ONIL Mylar plastie balloon from Minne-
upwlis, establlshing unofficlal world alti-
tude record of 146,000 feet for an un-
muuned balloon.

September 10~15: Sclentists from 40 na-
tlons, including the Unlted States and
U.S.8.1t, at a meeting {n Barcelona of the
Specinl Commlttee for the YGY (CSAGI),
upproved resolutions calling for, among
other things, countries having satellite
prograws to use tracking and telemeter-
Iug; rudlo systems compatlble with those
thut have been announced at the current
CSAGI meeting, and to release technical

{pformmation on tracking equlpment and .

+.heduling "and planning information
essentlal to preparation for and execution
of optical and radio observations.

September 20: First Jupiter O (a three-
stuge ABMA-JPL Redstone missile) was
lmunched at Cape Canaverai, Fla., at-
tuined an altitude of 680 miles and
traveled 3,300 miles downrange.

Beptember 21: First flight test of a Terra-
pin sounding rocket at Wallops Island,
which consisted of a Deacon and T5S
rocket and carried a payload of 8 pounds
to 400,000-feet altitude.

Beptember 26: E. Froehllch and K. Long
of Geueral Mills flev ONR Strato-Lab
bullpon to new altitude record for an
open-basket goudola of 42,000 feet.

Sceplember 27: After having been
faunclhied from a B-50 bomber over the
Mujuve Desert in Calitéruia, Capt. Mil-
burn G. Apt (USAF), flying an X-2
rocket-powered plane on its 13th powered
ftght, set a record speed of 2,004 mph,
or Mach 3.100. In the course of the
fight the alrecraft crashed and the pllot
wus klled.

During September: Sperry Gyroscope de-
livered first experimental iunertial navi-
gation system to the Navy, for fleet mis-
sy sulmarines.

Ocivber £: Full-scale test version of the
Buurk guided missile (XSMG2) success-
fully recovered for the first time after a
Hight from Cape Canaveral.

buring Octoder: NACA scientists In-
ithited examinntion of the need for a
follow-on manned-rocket research ve-

hicle to the X-18, following ARDO in-
quirles concerning a boost-glide vehicle.

November 8: Lt. Comdr. M. L. Lewls
(USN) and Malcolm D. Ross established
a world altitude record In a plastic
STRATOLAB balloon by ascending to a
helght of 76,000 feet, taking off near
Rapid Clty, S. Dak., and landing 176
miles away near Kennedy, Nebr,, thus
breaking the record of 72,394 feet set in
1035 by O. A. Anderson and A. W.
Stevens.

November 11: Initial flight of Convair
B-58 delta-winged MHustler, the first
supersonlc homber, made at Fort Worth,
Tex. B-58 incorporated the NACA
“wasp walist” or “coke bottle” shape.

November 13: North American F-107
reached Mach 2 ln flights at Edwards
AFB, Calif,

November 15: NRL Aerobee-Hi sounding
research rocket successfully fired at ¥ort
Churchill, Canada, in a series of upper
atmosphere research flights.

November 16: Department of Defense
transferred northern portion of Camp
Cooke, Calif. (now Vandenberg AFB),
to the Alr Force to be used as first
ICBM base.

November 26: Secretary of Defense Wil-
son issued a memorandum to the Armed
Forces Policy Councll fixing the areas of
Jurisdiction of the three U.S. armed
services in developlng missiles of various
ranges, and giving the USAF operational
Jurisdiction over long-range missiles,
Army over misslles up to 200-mile range
and for “polnt defense,” and Navy for
ship-based missiles.

November 28: Ryan X-13 Vertijet com-
pleted the world’s first jet vertical take-
oft transitlon flight, Peter ¥. Giraund of
Ryan as pilot.

November 80: Martin TM-61 Matador,
a jet-propelled missile, completed final
test flight and became USAF's first
tactical missile,

During November: Foliowing Navy with-
drawal from the Jupiter IRBM program,
separate Army and Navy Ballistie Mis-
sile Committees were established under
chalrmanship of respective sexrvice secre-

83




1956—Continued

tarfes. Navy withdrawal based on ln-
terest in solid-propellant Polaris as ship-
based IRBM.

During November: Rocket test stand ca-
pable of testing engines to 1 mlllion
pounds thrust . activated at Edwards
ATFB, which became operational in March
1957. '

December 8: First test rocket in the
IGY-U.S. satellite program, a one-stage
NRL Viking, attained an altitude of 126
miles and a speed of 4,000 mph. Viking
No. 13 carrled 2 “milnitrack” radio
transmitter which was ejected at 50 miles
and tracked.

December 11-18: Twenty-four Vasp
research and development chaff and
parachute rockets, used to obtaln wind
sonndings to 160,000 feet, were fired by
Naval Ordnance Missile Test Facility at
WSPG.

December 17: Navy Special Projects Of-
fice authorized Locklheed to proceed with
Polaris development, having withdrawn
from the Jupiter program earller,

Decembder 21: Maj. Arnold 1. Beck
(USAF) “soared” to a slmulated alti-
tude of 198,770 feet, the highest on

record, In an Alr Research and Develop- .

ment Command altitude chamber at
Dayton, Oblto.

-1 First launching of a Nike-Recruit
research vehlele at NACA's Wallops 1s-
land, which reached speed of 7,600 feet
per second at 13,000-feet altltnde for a
record dynamie pressure of 45,700 pounds
per square foot.

———: The U.8. Atomic Encrgy Commis-
sion initiated a development program nt
the request of the Department of De-
fense to provide nuclear-electric power
gources for use in Air Force satellltes.
The projects are designated the SNAP
(Systems for Nuclenr Auxiliary Power)
program. Yoth reactor and radloisotope

A

heat sources were specified as ap-
proaches. B

During 1956: Research on tungsten nu-
clear rocket propulsion systews Initiated
by NACA Lewlis Laboratory, and other
feasible systems for practical nuclear
rocket systems, such as 1958 concept of
coaxlal jet geseous reactor, followed.

——¢ SAM and the Aeromedical Field
Laboratory at Holloman carried out
studles of subgravity conditions in swim-
ming pool experiments.

——: NACA Lewis Research Laboratory
completed research and development on
new concepts of ramjet engine perform-
ance at altitude, !ncreasing performance
of Navaho engine experimentally ap-
proximately 40 percent and also con-
tributing to Bomarc englne.

——: Fleld-effect trapsistor and the
spacistor, which extended power and
high-frequency capablilities of transistors
were developed.

——: Pllotless Alrcraft Research Divi-
sion (PARD) of NACA Langley Aero-
nautical Laboratory completed solld-pro-
pellant, rocket-deslgn studies leading to
an improved Deacon rocket motor called
the Cajun.

———: SAM’s Department of Microblology
began mlcro-organism behavlor studies
in a “Mars Chamber,” with a simulated
Martian environment,

——: NACA Langley’s Structures Re-
search Division Iinitiated electric arec-
powercd jets work, using DO and ACQ
current and liquid nitrogen, liquid air
aud aqueous air jets, On December 19,
first successful use of AC arc Jet usiug
gaseous air was performed. Twenty-
four arc tunuvels were subsequently de-
veloped and extensively nsed on many
materinls and strpctures research prob-
lems rssociated with reentry of bedles
{nto the atmospbere,

1957

Januory 10: President Eisenhower in his
State-of-the-Unlon message declared that
“we are willing to enter any rellable
agreement which would mutually coutrol
the outer space missile and satellite
development.”

——: Department of Defense assigned
highest priority to ICBM/IRBM cen-
tracts and purchase orders.

January 16-18: Three of five B-62 Jet
bombers completed first nonstop Jet flight
around the world {n 45 hours 20 minutes.

January 25: First attempted test flight
of USAF Thor IRBM, only 13 months
after frst production contracts were
signed, falled to launch.

During January: First of Boeing KC-135
Stratotankers placed In operational serv-
ice in SAQ, Castle AFB, Caiif.

February 7: First of a serles of two-
stage test vehicles (RM-10) to make
heat transfer studies at high speed in
free flight, was launched from NACA's
Pilotless Alreraft Research Station at
Wailops Island, Va. Vehicle was de-
veloped by PARD of Langley Labora-
tory. )

February 14: NAOA established “Round
Three” Steering Committee to study
feasibility of a hypersonic boost-glide re-
search airplane, “Round Three” wos
considered as the third major flight re-
gearch program which started with the
X-series of rocket-propelled supersonic
resenrch alrpianes, and which counsidered
the X-15 rescarch airplane as the sec-
ond major program. The boost-glide pro-
gram eventually became known as Dyna-
Soar.

Februaery 18: Guggenheim F¥Foundation
granted $260,000 to Harvard University’s

'Avlation Health and Safety Ceuter,

FPcbruary 20: U.S. Natlonal Committee
for the IGY submitted report of its Tech-
nleal Panel on the Earth Satellite I'ro-
gram to the Natlonal Sclence Founda-
tion and the Department of Defense,
which outlined a post-IGY space re-
scarch program.

Lol 00 " -

March 4-15: Navy nonrigld airship ZPB-
2 completed nonstop round-trip Atlantic
crossing, simuitaneously establishing new
world endurance record for unrefueled
flight of 264 hours and 14 minutes,
Comdr. J. R. Hunt commanding.

March 10: Ton englne research begun at
NACA Lewls Laboratory.

Maroh 11: Speed record for a transcontl-
pental passenger flight was established

. when a Boeing 707 jet transport, with 42

passengers and a crew of 10, flew 2,336
miies from Seattle to Washington in 8
hours and 48 minutes.

March 18: As & result of guldance from
the Secretary of Defense as to desired
level of effort, the Atomic Energy Com-
mission reduced its program on nuclear
rocket propulsion to a single laboratory
effort, phasing out work at the Univer-
sity of California Radlation Laboratory
and concentrating ARO development ef-
forts at Los Alamos Scientific Labora-
tory.

During March: NACA issued Research
Memorandum entltled, “Preliminary
Measurements of Atmospheric Turbulence
at High Altitudes as Determined From
Acceleration Measurements on Lockheed
U-2 Airplane.”

——: Feasibllity research study insti-
tuted by USAF on the Mldas early-warn-
ing satellite.

April 8: McDonneli F-101B Voodoo, pow-
ered by improved J-67 engine, made firsg
flight.

April 11: U.S-IGY sclentific satellite
equipment, including a radlo transmitter
and instruments for measuring temper-
ature, pressure, cosmic rays, and mete-

- orle dust encounters, was tested above

earth for the first time, a8 a rocket con-
taining this equipment was fired by the
Navy to a 126-mile altitude,

——: The Ryan X-13, a jet research
plane capable of vertical takeoffs and
landings, flown successfully through the
complete flight seguencs at Edwards
AFB, Calif.
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April 19: Douglas Thor IRBM (XSM-
75) was launched at Cape Cnnaveral,
Fla,, destroyed by range safety officor.

April £3: Details of X-15 rocket research
airplane were publicly revealed for the
first time.

April 24: Lockheed X-17 research rocket
reached 9,000 mph at Patrick, AFDB, Fla.

April 30: Aerobee-HI No. 41 fired at
White Sands reached speed of 4,900 mph
and an altitude of 193 miles,

——: Naval Aviation Medical Center at
Pensacola was commissioned, combining
the clinical, training, and research func-
tions of the Naval School of Aviation
Medicine and the Pecsacola Naval Hos-
pital.

During April: Upper Atmosphere Rocket
Research Panel was renamed the Rocket
and Satelllte Research Panel. Its chair-
man was James A, Yan Allen of the State
University of Iowa.

———: A. Dollfus flew from Paris, France,
on a cluster of 100 wecather bailoons to
an altitude of 42,000 feet.

May 1: Vanguard Test Vehlcle (TV-1),
& modified Mertin Viking first-stage and
Yanguard solid-propellant third-stage
Grand Central Rocket as second-stage,
launched with instrumented nose cone to
an altitude of 121 miles and wet all test
objectives,

May 6: William M. ¥oladay was named
as Speclal Assistant for Guided Missiles,
Department of Defenss,

May 16: Bomarc IM-09 ordered into pro-
duction, a pilotless interceptor, which at-
talned speeds near Mach 2 and was
planned for long-range area defense.

May 31: Army Jupiter IRBM was fired
1,500 miles, limit of its designed range,
and to an altitude of 250-800 miles, the
first successful launching of an IRBM.

June 2: Capt. Joseph W. Kittinger, Jr.
(USAF), remained aloft in plastic MAN
HIGH T balloon over Minnesota for 6
hoursg 34 minutes, belng above 92,000 feet
. for 2 hours and reaching 96,000 feet max-
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fmum altitude. This was first solo bal-
loon flight into the stratosphere.

June 10: NACA made “Round Three”
presentation on a boost-gllde research
airplane to ARDC.

June 11: First test flight of prototype
WS-107A Atlas was detonated by com-
mand sigoal ot 5,000 feet following a
failure in the booster fuel system.

June 15: Astronomical Soclety of the
Pacific and the Internaticnal Mars Com-
mittee held a symposium on “Problems
Common to Astronomy and Blology,” at
Flagstaff, Ariz.

June 27: The Goose (SM-73) became the
first plastic airframe missile to fly, and
reportedly the first missile to complete
countdown, launch, and flight on the first
attempt.

June 28: First phase of Project Far 8ide
was completed, with the lifting by the
world’s largest balloon of a load of over
a ton of military equipment and instru-
ments to a height of more than 104,000
feet. (See Appendix C.)

June 80: Program to gather dally
weather data over the Pacific, North
Amerlca, and the Atlantic with use of
transonde balloons was inaugurated with
the release of first balloon from NAS

" Iwakuni, Japan. Preset to float at 30,000

feet, bailoons carried instruments which
reported pressure and temperature every
2 hours In a 5- to 8day flight terminat-
ing short of the European coast,

July 1: Aerobee upper alr research rocket
developed by the Applied Physics Lab-
oratory of Johns Hopkins, and first fired
on September 25, 1047, completed 165 suc-
cessful firings to date.

——: International Geophysical Year
began. The sclentlsts of 67 natlons were
to participate in a cooperative, werld-
wide scientific program which would last
for 18 months and would be coordinated
internationally by CSAGI of the Inter-
nattonal Council of Seientific Unions.

July 10: Counvalr B-58 Hustler publicly
unveiled for the first time,

July 11: Navaho ramfjet lntercontlhentnl
missile program canceled by Air Force.

July 16: Chanco Vought F8U-1 Crusader
set Los Augeles to New York speed rec-
ord with an average speed of 760 mph,
Maj. John Glenn, Jr. (USMC), as pllot.

July 19: USAF fired first air-to-air nu-
clear warhead rocket, the Douglas MDB-1
Genle, from an F-83J over Yucca Flat,
Nev., during Operatlon Plumbob. Genle
had been placed in weapon Inventory of
Alr Defense Command in January 1957.

July 2j: Distant Early Warning (DEW}
Llne, extending from Alaska’s northwest
coast eastward to Baffin Islund, became
operational.

——: Falcon GAR-24A, heat-secking in-
frared misslle, tested successfully.

During July: Examination of a satellite
launch vehicle uslng solld fuel upper
stages to achleve payload orbit with as
sli)le a booster as possible initlated by
NACA. Langley, the begioning of the con-
ception of Scout.

During July-Augusi: NACA Ames Lab-
oratory’s Al Hggers worked out semi-
balllstic design of manned reentry space-
craft.

August 6: First measurements of the ter-
restrial magnetic flelds In the auroral
zone, made by L. Cahlli and J. A. Van
Allen in firlng of SUI Rockoon No, 59.

August 7: Army-JPL Juplter-O fired &
scale-model nose cone 1,200 miles down
range from AMR with a sunmmit altitude
of GOC miles. Rccovery the next day of
acrodynawmic nose cone using ablation,
regolved reentry heating problem for
Jupiter mlssile. Nosc cone was shown
to the Nation on TV by President Biseun-
hower on November 7.

August 18: Paul H. Rikle established
world glider speed record of 65.02 mph
over 300 km trlangular course, in &
Schweizer SGS 128W sailplane, from ¥l
Mirage, Calif.

Augugt 19: STRATOSCOPR 1, an un-
manned  balloon-telescope system,
launched by General Mills under Navy
contract for Princeton University astro-
nomers, whlch produced first ‘clear”
photos of the sun from 80,000 feet using
8 12-inch telescope,

Auguast 19-20; Alrborne for 32 hours in
MAN HIGHM II flight, Maj. Davia &.
Simons, USAF, establishcd a manued-
balloon altitude record of 101,516 fect,
ascending at Crosby, Minn., and landing
at Eim Lake, S. Dak.

August 26: Sovlet Union successfully
launched a “super longdistance Inter-
continental multistage baliistic rocket
...Aa few days ago,” accordlng to
T'ass, Soviet News Agency.

August 28: Supplemental Approprlation
Act, 1958, appropriated $34,200,000 for the
U.8. scientific satellite “to be derived by
transfer from such annual appropriations
available to the Department of Defense
as may be determined by the Secretary of
Defense, to remain available until
expended.”

August 80: Department of Defense an-
nounced that four to six Soviet ICBM
tests took place in the spring of 1957.

——: USAF accepted first C-133A turbo-
prop transport.

During August: Estimated operational
capability date for Atlas changed from
March 1959 to June 1959.

September 8: NACA “Study of the Feasi-
bllity of a Hypersonic Research Airplane”
(“Round Three”) was submitted to the
Alr Force.

——: Navy XKDT-1, solid-propellant,
rocket-powered drone, made its first flight
from ¥F3H aircraft over NAMTQ, Point
Mugu, Calif.

Scptembdber 13: 1st Missile Division of
USAF activated under ARDC at Cooke
AFB, Calif.

September 20: Complete USAF Thor
IRBM first successfully launched from
Cape Canaveral,

Beptember £6-November 9: Thirty-six
Rockoons (balloon-launched rockets)
were launched from Navy icebreaker,
U.8.8. Glacier, In Atlantic, Pacific, and
Antarctic areas ranging from 75 N. to
72 8. latitude, as part of the U.S.-IGY
gclentifiec program headed by James A.
Yan Allen and Lawrence J. Cahill of the
State University of Yowa (SUI). These
were the first known upper atmosphere
recket soundings in the Antarctic area.
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Scptember 30-October 5: Sclentists from
12 countrics, including the United States
and U.S.S.R.,, attended International
Rocket and Satellite Conference held at

the National Academy of Sciences, Wash-
ington, D.C., under the sponsorship of
CSAGI. .

During Octodber: Project Vanguard world-
wide tracking system (minitrack)
became operational.

PART TWO

The First Three Years of
the Space Age

OCTOBER 1957-DECEMBER 1960

THE 8PACE AGE was born October 4,1957. Launching of the first man-
made object into orbit around the earth, SPUTNIK I, greatly
prodded man’s scientific conquest of space and animated a chain
reaction of subsequent events which has not yet expired. "One of
the immediate consequences was the creation of the National Aero-
nautics and Space Administration by October 1958.

Scientific and technological progress cannot be either prevented or
ignored. The pace of events since the dawn of the space age swiftly
documented, as the following pages help demonstrate, that advances
in aeronautics and astronautics will greatly benefit all of mankind
in its peaceful pursuits. The feasibility of reliable global com-
munications and improved westher forceasting with the use of satel-
lites has alrendy been demonstrated. It is often hard to realize that
not until the flight of TIROS I in April, May, and June, 1960, had
men viewed the earth’s cloud cover from above on a global scale.
Not many young Americans do not know about the Van Allen radi-
ation belts, although it has only been since early 1958 that their exist-
ence was confirmed by EXPLORER I und PIONEER IIIL

In many ways, the world has been further shrunken in time-distance
size and is now more clearly viewed in its cclestinl orbit in the minds
of most of its human passengers. Rocket propulsion and associated

* developments provided new tools and techniques for the scientist

in his quest for basic knowledge. The newly available environment
of space offers, for the first time, an extraterrestrial laboratory of al-
most unpredictable potential. Scientists had no hard data on the
space environment 22-million miles away from earth until the flight
of PIONEER V in the spring of 1960. Increased understanding con-
cerning the true nature of the earth’s environment itself—geodesy,
wenther, ionospheres, radiation belts, Sun-Earth relationships includ-
ing solar storms, and cosmic rays—aoppears of immediate importance
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to all of the physical and life sciencas. Substantiation of theories
concerning the origin of the universe or of the existence of life forms
on nearby planets seems possible of early confirmation in the lunar
and planetary exploration programs now underway.

This, then, scems the fundamental challenge presented by the
recently accessible frontier in space facing mankind in this seventh
decade of the 20th century, and one which requires a broad-based and
sound response. It is also something entirely new and exciting in
the history of maikind.. Man can now physicelly project his vehicles
and instruments, and himself soon, into that about which he could
previously only observe from the surface of the earth.

Passage of time and studied analysis will inevitably provide clearer
perspective from which to discern the basic significance of many of
the recont events cited in the following pages. Therefore, the chron-
icle of events which follows must not be considered complete or
explanatory. Full documentation of the events of the past three dy-
namic years alone will require much detailed research and evaluation.
Behind almost every major event is generally a complex technical,

organizational, and human story. The historical process has only
been initiated here.

- ey -
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1957

October §: SPUTNIK I, the first man-
muie carth satellite, launched by USSR
end remained in orbit uutil January 4,
1158, (For getalls see Appendix A.)

..—* The National Rocket Club was or-
guuized in Washington, D.C.

Oclober 6: Eighth JIAF Congress began at
turcelona, Spaln.

Oclober 9: President Eisenhower In a
White House press release congratulated
the Soviet scientists on SPUTNIK 1. He
guve a brief history of the development of
the U.8.-IQY satellite program and
pwinted to the separation of Project Van-
guurd from work on ballistic missiles.

Oclober 11: Thor missile launched at
Cupe Canaveral, the second tested,
achieved its designed 1,500-mlle range.

October 14: USAF and NACA reviewed
prellminary studies dating from 1954 on
a boost-glide research vehicle to follow
the X~13; all studies were combined into
a single plan which was accepted by the
Alr Force and later designated as Dyna-
Rour.

——: Amerlcan Rocket Seciety presented
to President Elsenhower a program for
ouler space development which proposed
estnblishment of an Astronautical Re-
scarch and Development Agency similar
to NACA and AEQ with responsibility for
all space projects except those directly
reluted to the military defense.

October 16: USAF successfully launched
pellets at a speed faster than 33,000 mph
{some 8,000 mph faster than the veloclty
necessary to escape from the earth) by an
Acrobee rocket to a height of 35 mliles;
tlie nose sectlon then ascended to & height
of 54 miles where shaped charges blasted
the pelicts into space.

, Oclober 18: Lt. Comdrs, Malcolm Rose

-

{USNR) and L. Lewis (USN) ascended
to unofiiclal two-man altitude record of
1,700 feet in STRATO-LAR HIGH 1
hufloon,

Oclober 18-20: NACA “Round Three”

Bicering Committee met at Ames Labora-
tory.

October 22: Army Jupiter (IRBM) mis-
slle successfully fired at Cape Canaveral,
Fia,

—: Four-stage rocket fired from a bal-
loon at 100,000 feet above Eniwetok, In
Operation Far Side, penetrated at ieast
2,700 miles into outer space.

October 28: IGY Vanguard prototype
(TV-2) with simulated second and third
stage successfully met test objectives, by
reaching 109-mile : altitude and 4,250
mph.

Ootober 24: Thor long-range flight test
successful from AMR, Impacting 2,645
miles downrange.

October 26: SPUTNIK I ceased trans-
missions.

October 31: Snark intercontinental mis-
slle launched from Cape Canaveral first
flew 5,000 miles, to a target near Ascen-
sion Island.

During October: Aerospace Medical Cen-
ter’s RAM continued experimental studies
with space-cabin simulator with 20
Strategic Alr Command volunteers, each
man completing the full-scale run of
7 or 8 days of confincment in the cabin
simulator.

November 8: SPUTNIK II, the world's
second manmade satellite, launched by
U.S.S.R. and rcmalved in orbit until
April 18, 1958, carrying a dog named
“Laika.,” It was the first vehicle to
carry a living organism into orbit. (See
Appendix A.)

November 7: President Eisenhower in
major address on sclence and security
announced that scientists had solved the
problem of ballistic missile reentry and
showed the nose cone of an Army
Jupiter-C missile which was intact after
a flight through space. He announced
the creation of the office of Special As-
sistant to the President for Sclence and
Technology and the appointment of
James R. Killlan, president of the Massa-
chusetts Institute of Technology, to the
new post.
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November 8: Secretary of Defense Me-
Liroy directed the Department of the
Army to launch a scientifle satellite with
the mnoditled Juplter-C test rocket. The
satellite, carrying instruments selected
by the Natlonal Academy of Sciences,
would be a part of this country’s con-
tribution to the IGY. 1\Villlam M. Hola-
duy, Assistant to the Secretnry of De-
fense for Guided Missiles, was given au-
thority for coordinating this ABMA-
JPI project with the overall U.S.-IGY
satellite program.

Novenber 10: SPUTNIK 1I ceased trans-
mlssions.

November 11: KC-135 tanker flown
6,350 miles from \Vestover AFB, Mass.,
to Buenos Aires, in 13 hours 2 minutes,
by Gen. Curtis LeMay, a world record for
nonstop nounrefueled jet Qight.

November 13: President Eisenhower, in
a specech on future security, proposed
adoption of s formula for decisions on
undertaking space projects, which would
include the following criterla: “If the
project is designed solely for scientifie
purposes, its size and its cost must be
tailored to the scientific job it is golng
to do.
defense value, its urgency for this pur-
pose i8 to be judged in comparison with
the probable value of competing defense
projects.”

————: 1,000-1nile, Navy Regulus II fired
in Qirst launch with rocket boosters at
Edwards AFB, and returned to base by
control aircraft after a 48-minute flight.

November 15: Willlam M. Holaday, spe-
clal assistant to the Secretary of De-
fense, was named Director of Guided
Missiles by Secretary of Defense Mec-
Elroy. Under terms of the Defense De-
partment directlve: “The Director of
Guided Missiles will direct all activities
in the DOD relating to research, develop-
ment, engineering, production, and pro-
curement of gnided missiles.”

November 719: An ANP (Alrcraft, Nu-
clear Iowered) project, an integrated
AEC-DOD atomic aircraft project within
the ALC, was announced, with Maj. Gen.
Donald Keirn (USAY') us its head.

092

If the project has some ultimnate

November 2f: The Natlonal Advisory
Committce for Aeronautics authorlzed
cstablishment of a special commnittee on
space technology, headed by II. Guyford
Stever. This committee would both
supervise and help formulate a space re-
search program and would be assisted by
specialized subeommittees.

November 22: First hydrogen-fluorine
rocket englne successfully operated at
NACA Levwis Lnboratory, demonstrating
a 40-percent performance improvement
over other propellant combinations.

Novembder 25: USAF awarded contract
for a surveillance satellite to Lockheed.
——: The Preparedness Investigating
Subcommittee of the Senate Committee
on Armed Services began extensive hear-
ings on the Natlon’s satellite 2nd mis-
siie programs.

November 27: Thor and Juplter IRBM's
ordered into production for ultimate de-
ployment by the USAF,

During November: NACA 1957 Flight
Propulsion Conference at Cleveland was
review of analysis of space misslons, nu-
clear propulsion systems, chemical pro-
pulsfon systems, electrlcal propulsion
systems, auxillary power systems, and
propellants.

—— First Baker-Nunn precision optical
satellite tracking comera Installed at
White Sends, N. Mex, the first of 12
such optical tracking installations as &
part of the IGY under the supervision
of the S8mithsonian Astrophysical Ob-
servatory.

——: Development of satellite launch
vehicle focused upon all solid fuel sys-
tems at NACA Langley, a major step
in the origin cf Scout.

December 4: The American Rocket
Society’s proposal for an Astronautical
Research and Development Agency,
which was presented to President Blsen-
hower omn October 14, 10857, was
anncunced,

Deoember 6¢; IGY Vanguard (TV-3), the
first with three live stages, falled to
launch a test satellite,

December 9: Secretary McElroy ordered
acceleration of the Polaris program,

"

December 13: The Alr Force order of
December 10 creating a Directorate of
Astronnutics under Brig. Gen. Iomer A.
Boushey was suspended by Secretary
william M. Douglas, as creatlon of such
a group before establishineut of the pro-
posed Advanced Research  P’rojects
Agency was considered premature.

December 17: First successful test firing
of USAF Atias ICBM, the missite land-
ing in the target area after a Eight of
some 500 miies, on the 54th auniversary
of the Wright brothers’ first flight.

December 18: First full-scale production

- of electricity for commercial use by civil-

lJan nuclear powe= stetion, at Shlpping-
port, Pa.

December 19: A Thor misslle, the elghth
tested and the fourth successfully, com-
pleted the first fully-guided Thor YIRBM
flight uslng an all-inertial guidance
system.

December 23: USAF awarded B-T0 Mach
3 bomber development contract to North
American Aviation.

December 28: World altitude record of
30,335 feet for hellcopters set by Capt.
J. B. Bowman (USA) in a Cessna YH41
Seneca at Wichita, Kans.

During December: Maxime Faget of
NACA Langley proposed ballistic shape
of Mercury capsule, while A, Eggers of
Ames and B. S. Love and J. V. Becker
of Langley proposed glder configura-
tions of manued spacecraft later fncor-
porated In Dyna-Soar and Apolle studies.

During 1957: NACA Technlcal Note, “A
Comparative Analysis of Long-Range
Hypervelocity Vehicles,” by Ames sci-
entists Bggers, Allen, and Neice pre-
pared and issued. It was considered a
landmark in the development of scientific
thought on manned reentry.

——: Bxperiments at USAF School of
Aviation Medicine showed that soll bac-
! terin could not only survive but also

multiply under certain slmulated Mar-
tian atmospheric conditions.

——: NACA Lewis Laboratory com-
pleted major phases of ploneering re-
search on hlgh-energy turbojet and ram-
jet fuels inciuding boron. This research
included flight test in plloted aircraft
and airlaunched free fiight models.
Theoretica! performance and experl-
mental thrust chamber injector experi-
ments were also performed at NACA

" Lewls, aiding in deslgn of X-15 rocket

engine.

——: Single-spool J93 turbojet engine
placed under intensive development at
General Blectric. The J79 turbojet, the
first high-compression variable-stator en-
gine built in Unlted States by GE, pow-
ered most Mach 2 U. 8. alrcraft, includ-
ing the F-104, B-58, F11F-1F, F4H, and
A3J, as well as the Regulus II missile.

——: First operation by the NACA
Lewis Laboratory of a 20,000-pound
thrust hydrogen-oxygen rocket engine
completely self-cooled by the liquid hy-
drogen, which led to Centaur engine
development.

——: The NACA proposed and led in
the development of the Polaris reentry
body based on the work done at Langley
Laboratory, 1952-56.

——: State University of Iowa com-
pleted balloon-launched rocket (Rockoon)
research at high latitudes begun in 1052,
James A. Van Allen reported that prin-
cipal scientific measurements attalned
fncluded: first latitude survey of total
cosmic-ray intensity at high altitnde and
high latitude; survey of latitude varia-
tion of heavy nuclel In primary cosmic
radintion; discovery of X-radlation as-
sociated with aurorne; first arctic
measurements of atmospheric density,
pressure, and temperature at high alt-
tudes; measurement of ultraviolet and
soft X-radintion during solar flares; first
measurements of terrestrial magnetic
fields at high altitudes in the nuroral
zone.
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January 1: Strategie Alr Command asg-
slgned responsibility for U.S. operutional
ICBM capability ; while the 672nd Stra-
tegle Mlssile Squadron, first to be
equipped with USAF Douglas Thor
IRDBM, was activated.

January 4: SPUTNIK I recntered the
atmosphero and disintegrated. -

——: Amerlcan Rocket Soclety and the
Rocket and Satellite Research Panel is-
sued a summary of their proposals for a
National Space Establishment. Prefer-
ably lndependent of the Department of
Defense, but in any event not under one
of the miiitary services, this establish-
ment wouid be responsibie for the “broad
cultural, scientific, and commercial ob-
Jectives” of outer space development.

January 9: In his state-of-the-Union mes-
sage, P’resident Bisenhower reported: “In
recognltion of the need for siugle control
in some of our most andvanced develop-
ment projects, the Secretary of Defense
has already decided to concentrate into
one organization all antimisslle and sat-
ellite technology undertaken within the
Department of Defense.”

January 11: James H. Doollttle, Chair-
man of the National Advisory Commlttee
for Aeronautiecs, announced that a special
committee on space technolegy was
formed on November 21, 1957,

January 12: President Eisenhower, in
answering the December 10, 1057, letter
of Soviet Premier Nlkolal A, Bulganln
regarding a summit conference and dls-
armament, proposed that the Soviet
Union and the Unlted States “‘agree that
outer space should be used only for
peaceful purposes.” This proposal was
compared with the 1040 offer of the
Unlted States to cease preduction of nu-
clear weapons and dedicate atomic en-
ergy to peaceful uses, an-offer which was
not accepted by the Soviet Union,

January 18: Secretary of Defense Neil H,
3McElroy testified before the House Armed
Services Committee: “Such long-range
programs as the antimissile missile and
the military satellite programs are in the
research and exploratory devclopment
stages. They are important and must be

g4

pursned, but they must not distract us
from the speedy developinent of our other
missile systems. 7To handie them, I am
establishing within the Departinent of
Defense an Advanced Research Projects
Agency, which will be responslble to the
Secretary of Defense for the unlfied di-
rection nnd management of the antimis-
slle mlssile program and for outer space
projects.”

——: In his budget message to Congress,
President Elsenhower stated : “Funds are
provided for an expanded research and
development effort on mllitary satellites
and other outer spuce vehicles and on
antimissile-misslle systems, to be carried
out directly under the Secretary of De-
fense.” ‘The budget for fiscal year 1959
showed that $340 million In new obliga-
tional authority was belng asked for the
Advanced Research Projects Agency. No
new authorizations were gsought for the
International Geophysical Year, but estl-
mated obligatlons for earth satellite ex-
ploration of the upper atmosphere under
this program were $8,139,844 for flscal
year 1958 aund $21 millton for flscal year
1059.

January 14: NACA issued a staff study
entitled “A National Rescarch Program

_for Space Technology.”

——: Senator Lyndon B. Jobuson in a
CBS radio nddress urged the United
States *“to dewoustrate its injtlative be-
fore the Unlted Natlons by inviting all
member natlons to join in this adventure
into outer spuce together.”

January 15: 4101st Air Defense Migsife
Wing to develop and conduct training
yrogram for Bomarc nnits, and the 864th
Strategle Missile Squadron to be equipped
with Jupiter IRBM, were both actlvated.

January 16: The NAOCA adopted resolu-
tion recommending that national space
program can be most effectively imple-
mented by the cooperative effort of the
Department of Defense, the NACA, the
Natlonal Academy of Sciences, and the
Natlonal Science Foundation, together
with universlties, research institutlons,
and industrial companies of the Nation,
with milltary development anQ operation
of space vehicles a respousibllty of the

Department of Defense, and research
and scientific spnce operations the re-
sponsibllity of the NACA.

——: Special Bubcommittee on Outer
Space Propulsion created by the Joint
Congressional Committee on Atomic En-
ergy, Senator Clinton P. Anderson as
chalrmano.

——: Secretary of State Duliea proposed
the formation of an International com-
mission to insure the use of outer space
exclustively for peaceful purposes.

January 17: First launch of Navy Polarls
test vebicle at Cape Canaveral,

January 27: Dr. Hugh L. Dryden, Direc-
tor of the NACA, in a speech to the In-
stitute of the Aeronauticai Seciences,
stressed the importance of a well-planned
and loglcal space program embracing both
clvillan and military uses. He stated
that the natlonal space program should
be under the joint control of the De-
partment of Defense, the NACA, the Na-
tional Academy of Sciences, and the Na-
tional Science Foundation; !n addition
to research flights, the NACA would
“coordinnte and conduct research In
space technology in its own laboratories
and by contract in support of both mil-
tary and nonmgyllitary projects.”

January £8: Thor IRBM successfully
fired from Cape Canaveranl, flew pre-
scribed course, and impacted in prese-
fected area.

January 29: The DOD announced plans
to establish the Natlonal Pacific Missile
Range (PMR) as part of the Naval Alr
Missile Test Center at I’oint Mugu, Calif.,
the range to be designed for long-range
guided mijssile and JIOBM testing.

January $1: BXPLOREBR I, first U.S.
earth satelllte, launched by modlfied
ARMA-JPL Jupiter-C, with US-1QY

. scientific experiment of James A. Van

Allen, which discovered the radiation belt
around the earth. (See Appendix A.)

February $: Soviet Premler Nikolal A.
Bulganin in a letter to President Eisen-
hower stated that the Soviet Union “is
ready to examine also the gquestion of
the intercontinental rockets if the West-
ern powers are willing to reach agree-

ment to ban atomlc and aydrogen weap-
ong, to end tests thereof, and to liquidate
forelgn military bases In other nations’
territories. In that case, an agreemient
on the use of outer space for peaceful
purposes only would ungucstionably mcet
po difficulties.”

——: Scientists at the Jet Propulsion
Laboratory at the California Institute of
Technology reported that Initial data
from EXPLORER I showed that coswmic
radiation on Its orbit did not exceed 12
times the amount on earth.

February 4: Presldent Eisenhower dl-
rected James R. Kiillan, Jr., to head a
committee to study and make recom-
mendations on the governmental organl-
zation of the Nation's space and missiie
program.

February 5: Trial firlng of IGY Vanguard
(TV-3Bu) satellite failed at Cape Ca-
naveral, Fla., 57 seconds after launch.

February 6: The Senate passed 8. Res.
258, creating 8 Special Committee on
Space and Astronautics to frame legisla-
tlon for a national program of space ex-
ploration and development.

February 7: The Advanced Research
Projects Agency (ARPA) was estab-
lished by the DOD, and Roy W. Johnson,
a vice president of Gencral Electric Co.,
was appointed by Secretary of Defense
McElroy as its Director. ARPA was
placed in charge of the Nation’s outer
gpace program.

February 10: First successful radar re-
turng from Venus (27,530,000 mlies
away) detected by MIT's Lincoin Lab-
oratory Millstone Hill. It took 1 year to
process confirmation of this event.

——: Alrman 1/0 Donald G. Farrell
speut the week of February 10-16 In a
space-cabin simulator at SAM, Randolph
AFR, Tex.

February 14: “Basic Objectlves of a Con-
tinnlng Program of Scientific Research
in Outer Space,” a report by the Tech-
nical Pauel on the Earth Satelilte Pro-
gram of the National Academy of Scil-
ences IGY Committee, was published. It
proposed a program of space research
extending beyoud the International Geo-
physical Year.
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February 17: In a letter to Soviet Pre-
mier Nikolal A. DBulganin, President
Eisenhower repeated his plea for the
dedication of outer space to peaceful
uses. Denying that this proposal was
intended “to gain strategic advantages
for the United States,” he stressed the
urgency of dealing with outer space be-
fore its use for mlilitary purposes had,
like nuclear weapons, advanced to the
point where compiete international con-
trol was almost lmpossibie.

February 18: USAF revealed that an alr-
flow speed of 32,400 mph had been at-
tained for one-tenth of a second in a
wind tunnel test at the Arnold Engineer-
ing Devclopment Center, Tullahoma,
Tenn., on an undisclosed date.

February 21: U.S.S.RR. fired a single-stage
rocket to 294-mile altitude with 3,340
pounds of experiments for measuring lon
composition of the atmosphere, pressure,
temperature, micrometeorites, etc., ac-
cording to the Soviet IGY Committee.

February 26: James H. Doolittle, Chalr-
man of the NACA, testified before Senate
Commlittee on Appropriations that “four
years ago, about 10 percent of our ac-
tivitles were associated with space; two
years ago, about 25 percent; and in 1959
we wlll be devoting nlmost half of our
time on missiles, antimissiles, and satel-
lites and otber spuce objectives.”

February £3: Department of Defense as-
signed responsibility for land-based
ICBM/IRBM development to the USAY,
and directed it te develop Minuteman
solid-propellant ICBM capable of being
Inuncbed from underground sites,

During February: WNACA Langley's
PARD concelved and placed in operation
the “opposed gun” technique for studying
projectiie impacts,

March 5 EXPLORER 1I launched by
Army Jupiter-O failed to orbit dwe to
fallure of last stage to ignite, a joint
JPL-ABMA project.

——: H. Res. 496, passed by the House
of Representatives, established a Select
Committee on Astronautics and Space
Exploration to investigate the problems
of outer space and to submit recom-
mendations for the control and develop-
ment of astronautical resources,

%6

March 15: U.8.8.R. Foreign Ministry
statement propesed that ban on use of
outer space for ‘mliitary purposes, as
suggested by I'resident Eisenhower, be
coupled with the iiquidation of foreign
military bases in Europe, the Middle
East, and North Africa.

——: Contract awarded for inertial
guidance system for the Titan ICBM to
American Bosch Arma by the USAF.

March 17: Second@ U.8.-IGY satellite,
VANGUARD I, launched Into orbit with
lite expectancy of perhaps a 1,000 years,
a highly successful sclentific satellite
which proved that the earth is slightly
pear shaped. Operating on solar-powered
batteries, 1t was still transmitting after
8 years In orbit. (See Appendix A.)

‘——: An experiment testing the behavior

of crews under conditions of long con-
finement was concluded at Wright Air
Development Center, as five Air Force
officers ended a 5-day simulated space
flight.

March 18: Dr. Herbert F. York was ap-
pointed as Chief Scientist for DOD’s Agd-
vanced Research Projects Agency.

March 19: Space program for the United

States proposed by the U.S.-IGY Satel-
llte Panel. .

Maroh 21: Two-stage monorall rocket-

" propelled sled exceeded 2,700 mph at

Holloman A¥R,

March 23: Navy dewmonstrated first
dummy test of Polaris missile from
“popup” launcher off San Clemente Is-
land, from submerged launching plat-
form.

March 26: Third U.S.-IGY Satelllte, BX-
PLORER III, a joint ABMA-JPL proj-
ect, successfully launched by Army Juno
II, yielded valuable data on radiation
belt, mlcrometeorite lmpacts, and tem-
perature before returning to earth on
Jung 27.

~——1 President Blsenhower in a brief
statement released the DPresident’s
Science Advisory Commlittee's report,
“Introduction to Outer Space: an Bx-
planatory Statement.” 'This report set
forth the basic factors making the ad-
vancement of space technology a national
necessity and explained to the nontechni-

- ————————— ot = 1

cal reader the principles and potentiall-
ties of space travel. The many uses of
space technology for scientific and mill-
tnry purposes were summarized, and a
timetable for carrying out these objec-
tives was included.

—~: Military teclephone and telegraph
system using the troposphere to bounce
radio slgnals over long distances, called
“White Allce,” was activated.

March 27: President Eisenhower gave his
approval to the plans for outer space ex-
ploration announced by Secretary of De-
fense Neil H. McEiroy. The Advanced
Research Projects Agency (ARPA) was
fo undertake several space projects im-
cluding the launching of certain earth
satellltes and five space probes as a part
of this country’s contribution to the IGY
program. The Air Force Ballistlc Mis-
sile Division was authorized by ARPA to
carry out three lunar probes with a Thor-
Vanguard system, and lunar probes uti-
lizing the Jupiter-C rocket were assigned
to the Army Ballistic Missilc Agency.

April 2: In a message to Congress, Presl-
dent Eisenhower proposed the establish-
ment of a National Aeronautics and
Space Agency into which the National
Advisory Committee for Aeronautics
would be absorbed.. This agency was to
have responsibility for civillan space
science and neronautical research, It
would conduct research in tuese flelds In
il own facilities or by contruct and
would also perform military rcsearch re-
quired by the military departments. In-
terim projects pertaining to the civilian
program which were under the direction
of the Advanced Research Projects
Agency would be transferred to the
civilian space agency. A National Aero-
nautics and Space Roard, appointed by
the President and composed of ewinent
persons outside the Government and rep-
resentatives of Interested Government

agencies (with at least cne member from

the Department of Defense), was to
assist the Fresident and the Director of
the Natlonnl Aeronautice and Space
Agency.

——: Orlginal budget request of $340
million in new obligational authority for
the Advanced Research Projects Agency
for fiscal year 1959 was raised to $520
million for advanced research projects in
n letter from the Director of the Bureau

of the Budget, Maurice II. Stans, which
was transmitted to Congress by Presi-
dent Eisenbhower.

April 3: In a message to Congress on the
organization of the Nation’s Defense
Bstablishment, President Eisenhower
recommended creation of the position of
Director of Defense Research and Engl-
neering, which wouid have a higher rank
and replace the present Assistant Secre-
tary of Defense for Rescarch and Engi-
neering.

April 5: USAF Atlas ICBM was success-
fully flown from Cape Canaveral, Fla., to
the impact area some COC miles away.

April 8: USAF KC-135 Stratotanker
ended a nonstop, nonrefucled record
distance jet flight of 10,228 miles, from
Tokyo to Lajes Field, Azores.

April 18: SPUTNIK II reentered earth’s
atmosphere.

April 14: Proposal for a National Aero-
nautics and Space Agency drafted by the
Bureau of the Budget was submitted to
the Congress by the President, and was
contained in the following congressional
bills:

8. 3609, Senator Lyndon B. Johnson and
Senator Styles Bridges

H.R. 11881, Representative John W.
McCormack

H.R. 11882, Represcntative Leslle O.
Arcnds

H.R. 11887, Representative Harry G.
1Iaskell, Jr.

H.R. 11888, Representative Kenneth
Keating

H.R. 11946, Representative Willlam H.
Natcher

H.R. 11961, Rcpresentative Ieter Fre-
linghuysen, Jr.

H.R. 110064, Representative James G.
Fuiton

H.R. 11006, Rcpresentative Gordon L.
McDonough

April 15: Select Committee on Astronau-
tics and Space Exploration of the House
of Representatives opened hearings on
outer space leading toward formulation
of a natfonal space programn.

April 16: Grumman FI11F-1F Super
Tiger flown to world altitude record of
76,828 feet for ground-launched planes,
plloted by Cdr. George O. Watkins, at -
Edwards AFB.
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April 17: Simulated T-day trip to the
1a00n raade by six Navy men In chamber
at Phiiadetphia Naval Base.

——: DBritish Skylark renched an alti-
tude of D0 mlies at Woomera, Australia,

April 23: USAF Thor-Able misslle was
launched from Cape Canaveral in a re-
entry test; flew short of its goal and the
nose cone was not recovered. The nose
cone carrled a mouse as a biomedlcal
experiment.

April 24: Navy rocket sled attained speed
of 2,827.5 mph at Chlna Lake, Calif.

April 25: Flrst successful launching and
ercction In space of a 12-foot Inflatahle
sphere for air density measurements,
using a Nike-Cajun booster system, by
NACA Langley's PARD at Wallops
Island, Va.

April 21: Pravda reported on Soviet satel-
lite findings thot Laika’s heartbeat had
taken three times as long es expected to
return to normal. Weightlessness af-
fecting the nerve centers was suggested
as the cause. The Soviet report dis-
closed that the density and temperature
of the atwosphere at a given altitude
were not uniform, and that cosmic ray
inteusity was 40 percent greater at 400
mliles than at 135 miles.

April 28: Vanguard (TV-5) failed to
orbit due to malfunction of minor com-
ponents in the firing circuit of third stage.

Aay 1: Scientific findings from the two
Explorer sateilltes disclosed an unex-
pected band of high-intensity radiation
extending from 000 miles above earth to
possibly an 8,000-mlle altitude. The ra-
diatlon was described by Dr. James A.
Van Allen as “1,000 times as intense as
could be attributed to cosmic rays.”

: Responslbllity for the Project Van-
guard portien of the U.S.-IGY scientific
satelllte program was transferred from
Navy to Advanced Itesearch Project
Agency monitorship by the Department
of Defense.

May 6-1: Lt. Comdr. M. Ross (USNR)
and A, Mikesell (Naval Observatory)
used open gondola STRATO-LAB balloon
" to reach 40,000-feet aititude from Crosby,

oaon

Minn.; Mikesell becoming the frst as-
tronomer to observe stratosphere, and it
wasg first flight {n which crew remained
In stratosphero in open basket after
sunset.

Afey 7: Fiying a Lockheed F-101A Star-
fighter at Edwards AFB, Calif, Maj.
Howard C. Johnson {USAF) set a 01,249
foot world aititude record for ground-
launched planes.

May 11: Lt. Comdr. Jack Nelman coin-
pleted d44-hour simulated high altitude
flight at between 80,000 and 100,000 fcet
in pressure chamber at NAS Norfoik.

May 14-17: Symposium on “Possible Uses
of Earth Satellitcs for Life Sciences Ex-
perlinents” held in Washington, D.C,
under sponsorship of National Academy
of Sciences, Natlonal 8cicuce Foundation,
and Americon Institute of Biologleal
Science.

May 15: SPUTNIK III placed into orbit
by the U.S.S.R. with a total payload
welght of about 7,000 pounds, and calied
a “fiylng laboratory.” (See Appendix
A))

May 16: In level flight over a 10-mlle
course at Edwards AFB, Calif.,, Capt.
Walter W. Irwin (USAF), flying a P-
104A Starfighter, set a world speed ree
ord of 1,404.19 mph.

"May 13: First U.S. full-size tactlcal nose

cone was recovered from the Atlantic
Ocean 4% hours after launching frowm
Cape Canaveral on a Jupiter missile.

May 20: NACA-USAF Mcmorandum of
Understanding signed, “Principles for
Participation of NACA in Development
and Testing of the Alr Force System 464L
Hypersonie Boost Glide Vehicle (Dyna-
Soar I).”

May 24: Gravity load of 83 g's for a frac-
tion of & second withstood by Capt. B. L.
Rreeding in deceleration of a rocket sled
at Hoiloman AFB.

May 27: TFirst USAF Republic F-103
Thunderchief fighter-bomber delivered to
the USAYW.

——— First launching of production Van-
guard satellite vehicle (SLV-1) generally
successful with exception of second-stage
burnout "vhich prevented achievement of
satisfactory orbit.

During May: Four-stage rocket leunched
s O-pound inflatable sphere to GO-mile
altitude at NACA Wallops Island.

_——+ Dr. Abe Sliversteln, Associate DI-
rector of Lewis Flight Propuision Labo-
rutory, was transferred to NACA head-
quarters to help plan the organization
aud programns of the National Aeronau-
tivs and Space Admlnistration, subse-
quently becoming Director of the Office
of Space Fllght Programs.

June 8: USAF and NACA Jointly an-
uounca details on the inertiai guidance
system to be used on the X-15 research
uircraft, a flight instrument system to
ulliw the pilot to prevent the aircraft
frumn reentering dense atmosphere too
steeply or too shallow,

June §: USAF Thor flight tested for the
first thine from a tactlcal-type launcher
at Cope Canaveral.

June 8: Test firing of a fuli-scale upper
stuge rocket under simulated altitude
conditions was made in an engine test
celi at the USAF's Arnold Engineering
Devciopment Center at Tullahoma, Tenn,

June 16: Phase I development contract
for Dyna-Soar boost-glide orbital space-
craft awarded by USAF to two teams of
runtractors headed by Martin Co. (Bell,
American Machine & ¥oundry, Bendix,
Qoodyear, and Minneapolis-Honeywell)
and the Boeing Co. (Aerojet, General
Klectric, Ramo-Wooldridge, North Amer-
fcun, and Chance Vought).

——: Pacific Missile Range, Point Mugu,
Cuilf., officially established under Navy
wanagement to provide range support to
thoe Departinent of Defense and other
govermimental agencies engaged in mis-
slle, satellite, and space vehicle research,
development, evaluation and training.

Juune £6: Production Vanguard satellite
(81.,v-2) fafled to orbit due to fallure
of sccond stage, but demonstrated struc-
tural Integrity of tankage which with-
stood pressure exceeding design values,

Junc 27: First successful launching by
NACA Langley's Aircraft Rescarch Divi-
slon of a Mach 18 five-stage rocket vehi-
clo at Waliops Island, Va.

——: USAF strategic missile squadron

successfully completed first mlilitary
lauuch of a Snark intercontlnental mis-
sile ut Cape Canaveral.

June £8: EXPLORER I1I rcentered the
earth’s atmosphere.

June 80: The NACA reported that 50
percent of its research effort was belng
devoted to problems associated with mls-
siles and space vehlcles.

During June: Space Sclence Board of 10
members established by National Acad-
emy of Sclences, with Dr. Lloyd V. Berk-
ner as Chairman, to advise and assist in
formuiation of U.S. post-IGY space re-
search program and to foster coopecra-
tion with space sclentists in other
nations.

: NACA-USAF meetings concern-
ing applicabllity of all solid-propellant
launch vehicle (later named Scout) to
meet USAF requirements.

—: Recovery of first data capsule at
AMR after successful separation from
a Thor IRBM at reentry.

July 1: Japanese Kappa-6tw two-stage
rocket flown to 30-mile altitude over
Michikawa Rocket Center, Japan.

July 8: First launching of a 10-Inch-
diameter spherical rocket motor with
spin stabilizatlon, at NACA Wallops
Island.

July 9: Second AF Thor-Able rcentry
test vehicle was launched, travellng 6,000
miles (un0 nose cone recovery).

July 17: Nose cone of Jupiter missile suc-
cessfully recovered after intermedlate
range flight.

July 21; Standing Committee on Sclence
and Astronautics established by House
of Representatlves.

July £3: Thor-Able rcentry test vehicle
made another successful 8,000-mile flight ;
the nose cone and mouse passenger were
not recovercd.

July 23-81: Feasibility of creating or
destroying cloud formatlons by relense
of carbon black was established in tests
conducted off Florida coast by the Navy
Weather Service’s Comdr. N. Brango and
Dr. Florence Yan Straten.
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July 24: Scnate establlshed Standing
Commiitteo on Acronauticnl and Space
Scieuces.

July 26: EXPLORER 1V, fourth U.S.-
IGY satellite, successfully launched by
Army Jupiter-C. (Sce Appendlx A.)

——: Capt. Ivan C. Kincheloe (USAF)
killed when ¥F-104 c¢rashed at Ddwards
AFDB. He had been scheduled to test-fly
the X-15.

July 26-27: Comdrs. M. Ross and L.
Lewis (USN) reached maximum alti-
tude of 82,000 feet in STRATO-LAB
IIIGH III flight from Crosby, Minn.,
which set new unofliciai record for strato-
spheric flight of 34.7 hours.

July 29: Prestdent Eisenhower signed
H.It. 12575, making it the National Aero-
nautics and Space Act of 1958 (Publle
Law 85-568). In his statement, he said:
“The preseut National Advisory Com-
mlttee for Aeronautics (NACA) with its
large and competent staff and well-
equipped laboratorier wiil provide the
nucleus for NASA. The NACA has an
estnblished record of reseanrch perform-
ance and of cooperation with the armed
services. The coordination of space ex-
ploration responsibiiitics with NACA's
traditional acronautical research func-
tions is a natural evolutlon . . . [one
which] should have an even greater im-
pact on our future,”

July 30: President Eisenhower requested
$125 inillion to initiate the National Aero-
nautics and Space Administration
(NASA).

——: Buccessful proof tests subjecting
humans to over 20 times the force of
gravity were conducted, with NACA's
Maxime Faget conceiving concept of the
contour couch on centrifuge at Navy
AMAL, Johusville, I'n. 'This couch be-
came integral part of the Project Mer-
cury concept.

July 81: Army Redstone No. 50 success-

fully fired off Johnson Island in the

tSl:)l;:.h Paciflc as a part of Project Hard-
ck.

—— First comprehensive Sputnik data
was released by U.S.S.R. to forelgn
scientists.
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August 1: A¥VBMD announced develop-
ment of a complete jnertinl guidance gys-
tem to replace radio inertlal sysiem now
fn use.

Angust 2: First full-powered flight of
USAF Atlas ICBM using both the sus
taleer and booster engines.

4ugust 6: Rocletdyne Division of North
American announced an Alr Force con-
tract for a 1-million-pound thrust enghie.

August 7: First launching of USAF Bo-
marc jnterceptor missile from Cape Ca-
paversl on a signal sent by the SACE
Control Center at Kingston, N.Y.

August 8: President nominated Dr. T.
Keith Glennan to be Administrator of the
National Aeronsutics and Space Admin-
istration, and Dr. Hugh L. Dryden as
Deputy Ac¢ministrator.

August 11: Army Redstone No. 51 suc-
cessfully fired off Johnson Island in the

South Faclfic as a part of Project Hard-
tack.

——: After program review and discus-
slons, NACA drafted specifications of the
Scout launch vehicle based upon prelim-
inary designs for a hypervelocily re-
gearch vehicle and orbiting system.

August 14: Nominations of Dr. T. K.
Glennge and Dr. H. L. Dryden were ap-
proved by the Senate Special Committee
on Space and Astronautics.

August 15: Saturn Project initinted by
ARPA order te Ariny Ordnance Missiie
Command, and it was assigned to Red-
stone Arsenal.

~—: Dr, T. Keith Glennan econfirmed
by the Senate as Administrator of the
National Aeronautics and Space Admin.
istration.

——: Federal Aviation Agency created

with passage by Oongress of the Federal
Aviation Act.

August 17: USATF Thor-Able-1 Jaunch ve-
hicle with first U.8.-IGY lunar payload
exploded 77 seconds after launch because
of a fallure of first-stage engine.

August 19: Dr. T, XKelth Glennan sworn
in as Administrator, and Dr. Hugh L
Dryden as Deputy Administrator, of the

o “:?/i"-k b

f

Natlonal Aeronauties anid Space Admin-
jstration ; 40 days later, as of October 1,
1058, NASA was deciared to be rcady
to tunction.

———: Navy Tartar surface-to-air missile
mado successful first flight and inter-
ception at NOTS China Lake, Calif.

Auguat 21: The National Advisory Com-
mittee for Aeronautics held its final meet-
g, and invited Dr. T. Keith Glennan,
newly appolnted Administrator of NASA,
to recelve best wishes for the future.

August 24: EXPLORER VvV successfully
luuuched by ABMA-IP'L Jupiter-C and
ail stages fired, but orbit not achieved be-
cuuse of colllsion between parts of booster
and nstrument compeartment.

August £5: Ninth IAF meeting began at
The Hague, which witnessed the first
cotloquium on space law.

August 26: Gen. Thomas D. White, USAF,
wrote James H. Doolittle, Chairman,
NACA : “There was regret at the passing
of an agency that for 43 years has set
the world's standard in aeronautical re-
geurch. . . . There has always been for
us In the Alr Force, the knowledge that
NACA was ready to help in any aero-
dynamic trouble.”

—— Two mice lived 36 days sealed in
a chamber and dependent upon oXygen
prodaction of algae in an experlment at
the University of Texas.

August 27: The first Argus experiment
(AI’A) was conducted (based upen Oe-
tober 1957 proposal of N. C. Christofilos
of the Unlversity of Callfornia, Liver-
more), in which a small A-bomb wae
tlctonated beyond the atmosphere over
the South Atiantic. Launched from the
focketship Norton Sound, the initlal flash
was followed by an auroral Juminescence
extending upward and downward along
the maguetic lines where the burst oc-
curred.

~—: Soviet Unicen reportedly sent two
dogs to an altitude of 281 miles and
gafely returned them to earth, single-
stage rocket boosting & total paylond of
3,720 pounds.

- President Elsenhower signed Pub-
Ne Law 85-760 which included $80 mil-

enoxnd__ 0 ——m8 R

llon for NASA, Incluing $50 milllen for
rescarch and development, $25 million
for constructlon and expenses, and. $5
willion for salaries and expenses,

August 29: Sccond full-powered fiight of
USAF Atlas ICBM traveled 3,000 miles
with radio-inertial guidance.

August 30: The second Argus small
A-bomb detonation beyond the atmos-
phere was conducted in the South At-
lantic.

During August: In 8-week period, 19 five-
stage Argo E5 sounding rockets were
launched in USAF-NACA program to
measure radiation caused by Project
Argus, rockets reaching 500-mile altitude
and were launched from Wallops Island,
AMR, and Ramey AFB, Puerto Rico.

Experimental ‘“welightlessness”
flights in C-131B aircraft begun at
Wright Alr Development Center.

.

September 2: U.N. Ambassador Henry
Cabot Lodge announced that Unlted
States would propose a plan for inter-
national cooperation In the exploration
of outer space to the United Nations.

Scptember 4: Presldent Elsenhower ap-
pointed Detlev W. Bronk, president of
the National Academy of Sciences; Wll-
lfam A. M. Burden; James H. Doolittle;
and Alan T. Waterman, Director of the
NSF, to the Natlonal Aeronautics and
Space Council. Additlonally, the Space
Councll including the Administrator of
NASA, the Sccretary of Decfense, the
Secretary of State, and the Chairman of
the AEQ as statutory members,

Scptembder 6: The third of the Argus
small A-bomb detonations beyond the
atmosphere was couducted over the
South Atlantfc. Instruments of EX-
PLORER IV satellite recorded and re-
ported to ground stations resultant elec-
tron densities, subsequently reported by
James Voun Allen.

Secptember 7: Black Knight missile of the
United Kingdom was launched from the
Australian range at Woomera to an alti-
tude of over 300 miles.

September 8: Unmanned ONR balloon
carrled telescope and camera to an altl-
tude of 104,000 fcet.

101



1958—Continued

Scptember 8 Wearing a Goodrich light-
welght full-pressure suit, Lt It, 11, Tabor
(USN) completed n 72-hour simulated
flight in pressure chamber at NAS Nor-
folk, In which he was subjected to ailti-
tude conditions as high as 139,000 fect.

September 17: Jolut NASA-ARPA
Manned Satellite Panel established to
make flpal recommendation for manned
spnce flight program.

September 2): First senior staff meeting
of the newly created National Aero-
nautics and Space Administration
(NASA) held, with Iy, T, Keith Gleunan
as Administrator, and Dr. Hugh L.
Dryden as Deputy Adwinistrator,

KC-135 jet Stratotunker lifted
77,350-pound payload to an altitude of
1.25 miles. '

——: First use of Sidewinder aircraft
rocket with heatseeker nose, by Chinese
Nationalist ¥-86's over the Formosa
Stralts. Chinecse Nationalists claimed 10
Communist planes.

——: General Electric delivered first
prototype of MIT-developed Polaris
guidance systemn.

September 25: Dr. T. Keith Glennan
signed proclamation declaring that “as
of the closec of business Septeinber 30,
1958, the Natllonal Aecronautics and
Space Administration has been organized
and is prepared to discharge the duties
and cxercise the powers conferred on it.”
kntered upon the I'ederal Register, thls
proclamation {nstituted the National
Aeronautics and Space Administration
as of October 1, 1958,

~——: First launching of an Exos sound-
ing rocket in USAF-NASA joint effort
from Walilops Island, Va.

September 26: Vanguard (SLV-8)
reaclicd 263 miles’ altitude and was de-
stroyed 9,200 lles downrange over
Central Africa on reéntry into the atmos-
phere,

——: Boelng B-52D set a world distance
in a closed-circult record of 6,233.981
miles, with Lt. Col, V, L. Sandacgz at the
coptroly.
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September 28: Nike-Asp test flight from
Navy LSD Point Dcflunce mear DPuka
Island rveached 800,000 feet, the highest
altitude ever reached by ship-launched
rocket, in preliminary test of Nike-Asp
for use lu 1GY solar eclipse studies.

September 29; United States announced
as policy that all measures to prevent
contamination of the moon would Le
taken In all lunar probes.

During September: Saturn deslign studies
authorized to proceed at Redstone Ar-
senal for development of 1.5-mlilion-
pound-thrust clustered first stage.

: Dr. Y. Albert Noyes was ap-
pointed chalrman of U.S8. committee to
draft proposals for international coopera-
tlon In the space sciences for the counslid-
eration of the International Council of
Scientific Unions (ICSU).

Octodber 1: First official day of the Na-
tional Aeronautics and Space Adminis-
tration (NASA). Existing NACA faclil-
ties, personnel, policies, and advisory
committees were transferred to NASA,
and the NACA laboratories were re-
named Research Centers.

: By Executive order of the Presi-
dent, DOD responsibilities for the re-
maining U.S.-1GY satellite and space
probe projects were transfcrred to the

. National Aeronautics and Space Admin-

istration; iInciluded were DI’roject Van-
guard, and the four lunar probes and
three satellite IGY projects remalning,
which had previously been assigued by
ARPA to AFBMD and ABMA. Also
transferred were a number of engine de-
velopment research prograins.

October 2: Bxecutive Board of the Inter-
national Council of Scientific Unions
(ICSU) proposed a plan to establish a
Cowmmittee on Space Research, which be-
came krown as COSPAR.

Octoder 4: Vandenberg AFB, first opera-
tionnl ICBM DUase i{n free world, wag
dedicated.

~——: Jet transatlantic passenger serv-
ice inaugurated by British Overseas Alr-
ways.

October 7: NASA formally organized
Project Mercury to: (1) place a manned

w?-r oy

spnce capsule in orbital flight around the
carth; (2) Investigate wan’s reactions
to and capabllities In this cnvironment;
aud (3) recover capsule and pilot safely.
A NASA Space Task Group organized
ut Langley Research Center drew up
specliications for the Mercury capsule,
bused on studles by the Natlonal! Advi-
sory Committee for Aeronautics during
tue preceding 12 months, and on discus-
sions with the Air Force which had been
conducting related studies.

October 8: U.S.8.R. supplied telemetry
code of SPUTNIK 11I to other IGY mem-
bers, covering only radiation measure-
mentd,

i
——:In' MAN HIGH III balloon
inunched from Iolloman AFB, Lt. Clif-
wn M. McClure attuined a near-record
altitude of 99,900 feet.

October 11: PIONEER 1, U.S.-1GY space
probe under direction of NASA and with
the AFBAID as executive agent, launched
trom AMR, Cape Canaveral, Fla, by &
lhor-Able-I booster. It traveled 70,700
mliles before returnlng to earth, deter-
wined radial extent of great radiation
belt, first observations of earth’s and
Interplanctary magnetic field, and first
measurements of micrometeorite density
in juterplanetary space. :

Oclober 12: Naval Research Laboratory
rocket firings in Danger Island region of
the South Pacific from U.S.8. Point
Deflance, renched 139, 148, 152, and 160
mlles altltude to chart solar spectrum in
the ultraviolet and X-ray portion,

Oclober 14: NASA requested transfer of
Jet Propulsion Laboratory and the space
sctivitles of Army Redstone Arsenal to
NASA,

Oclober 15: First of a series of three
X-15 experlmental rocket - powered
manned research alreraft was rolled out
ul the Los Angeles plant of North Awerl-
vin Avintion, Inc., in the joint USA¥-
USN-NASA program,

Ocloder £1: Three weeks after NASA
ufliclally began operating, prospective
rontractors were invited to a briefing at
NASA headquarters on development of
1%6-million-pound-throst engine,

——: First launching of two USAF
Bomare wissiles within less than 10 sec-
onds of each other at Cape Canaveral;
launches signaled from SAGE at Kings-
ton, N.Y., and both isslles scored suc-
cessful intercepts against diffcrent target
afrcraft.

October 23: NASA—with the Army as
executive agent—attempted to launch a
12-foot-dlameter inflatable satellite of
micro-thin plastic covered with aluminum
foil known as BEACON. Launched from
AMR by a Juno I—a modified Redstone,
the payload prematurely separated prior
to booster burnowt.

October 26: Pan Amecrican World Air-
ways began regular daily jet service be-
tween New York and Paris using Boeing
707's. :

Octodber 80: Willlam M. Holaday ap-
pointed by the President to be Chairman
of the NASA-DOD Civillan-Military
Liaison Committee (CMLC).

During October: Alr Force awarded con-
tract to Pratt & Whitney for Centaur ve-
hicle with hydrogen-burning chamber
based on research of Lewis Research
Center between 1953 and 1957. Centaur

~ project later transferred to NASA.

November G: Army completed Redstone
flight testing with a perfect 250-mile shot.

November 7: Bidders conference held by
NASA on manuned-satellite capsule for
Project Mercury.

November 8: Second U.8.-IGY space
probe under direction of NASA with Alr
Force as executive agent, PIONEER 11,
was launched from AMR. Unseparated
third and fourth stages reached an alti-
tude of about 1,000 miles and flew sowme
7,600 miles before burniug out.

November 14: First launch of a 3,750,000-
cubie-foot plastic balloon at Holloman
A¥B; paylond was a parachute test ve-
hicle for development of high-Mach
parachute systems.

November 15: First meeting of COSPAR
{Committee on Space Research) proposed
bylaws and rules for the approval of
the ICSU, nt London.
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November 19: United Stlates and 19 other
nations jointly Introduced resolution in
U.N. General Assemibly calling for cre-
ation of ad hoc committee to Lring about
full internationnl cooperation in the
peaceful uses of outer space.

November 21: NASA formed new Speclal
Committee on Life Sciences to provide
advice on human factors, medical, and
allied problems on NASA’s manned space
vehicie program.

November 26: Project Mercury, U.S.
manned-satellite program, was officially
named by NASA,

November 28: USAF Atlas made its first
successful operationai test flight in 2
0325 statute-miie flight, landed close to
its target.

During November: NASA requested DX
priority for 1.5-million-pound-thrust ¥-1
engine project and Project Mercury.

~——: Second International Symposium
on Physics and Medicilne of the Atmos-
phere and Space was held at San Antonio,
Texas.

December §: President transferred the
functions and faciiities of the Jet Pro-
pulsion Laboeratory of the California In-

stitute of Technelogy, Pasadena, Calif., ’

from the Army to NASA. JPL built, de-
signed, and tested upper stages, payloads,
and tracking systems for the first 1GY
Expiorer satellites.

~—1! NASA and the Army reached an
agreement whereby ABMA and its sub-
ordinate organizations at Redstone Arse-
nal, Huntsville, Ala., would be responsive
to NASA requirements.

~—: DOD announced details of Project
Discoverer, serles of polar orbiting
satellites.

Decemder J: Modified Navy Terrier
rocket with camera launched to an alti-
tude of 8G miles from Wallops Island,
providing a 1,000-mile composite photo-
graph of a frontal cloud formation,

December 6: The third U.S.-IGY space
probe—the second under direction of
NASA and with the Army 4s executive
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agent—was launched at 12:45 a.m., from
AMR by Juno II rocket. The primary
mission of PIONEER III, to place ihe
sclentific payload 1n the vicinity of the
moon, was uot accomplished although
an altitude of 63,580 miles was achleved
and 1t discovered that radiation beit was
comprised of at least two bands.

December 9: The first meeting of the new
NASA Inventions and Contributions
Board was held to evaluate sclentliic or
technical contributions and to recom-
mend monetary awards.

Deceember 10: Flrst domestic jet airline
passenger service, by National Airlines
between New York and Mlaml.

December 12-16: SMALL WORLD bal-
loon with four passengers falled in trans-
atlantic attempt, lifting from Canary
Islands and ianding at sea northeast of
Barbados.

December 13: U.N. General Assembly
adopted resolution bringing into belng an
18- member Ad Hoc Committee on the
Peaceful Uses of Outer Space.

~—— Squirrel monkey Gordo made 1,500
mile flight In nose cone of Army Juplter
with no known adverse effects, but flout
wechanism failed and nose cone was not
recovered.

December 16: Two Thor shots, one from
Cape Canaveral and one from Vanden-
berg AFD, were successful. Intermedi-
ate range ballistic missile portion of
PMR waons inaugurated with successful

firing of USAF Thor from Yandenberg
AFB,

——: MATS C-133 Cargomaster lifted
117,000 pounds of cargo to 10,000 feet, a
weight-lifting record, at Dover AFB, Del.

December 17: NASA awarded contract to
Rocketdyne of North American to build
single-chamber 1.5-million-pound-thrust
rocket engine.

~—: Project Mercury annocunced 88
name of U.S. man-in-space program by
NASA,

Dccember 18: Plastie balioon flight No.
1,000 launched by the Balloon Branch of
the Missile Development Center at Wol-
loman A¥FE, a series beginning in July
1950,

— -+ Entire USAT Atlas boosted Into
orblt communications relay satellite,
PROJECT SCORE or the “talking atlas.”
A total of 8,750 pounds were placed in
orbit, of which 150 pounds was payload.

December 19: President Eiscnhower’s
Christmas message beamed from PRROJ-
ECT SCORH sateilite In orbit, the Arst
vulco beamed in from space.

— - :BOLD ORION (WS-199) launched
trom B-58 Hustler iraveling at ahout
1,100 mph over Cape Canaveral, Fla.

December 20: White Sands Proving
Ground anpounced missile range firing
record : 2,000 “hot” firings in 1 year.

——: First Titan test launch exploded
on the pad at Cape Canaveral.

——: New voice and teletype messages
were received and rebroadcast on com-
mand by PROJECT SCORE satellite,
and a serles of experiments were con-
tinued in subsequent days. :

December 23: First Atlas-C fired success-
fuily at AMR.

December 24: Dr. Herbert F. York, Chief
Scicutlst of ARPA, was named as Direc-
tor ¢f Defense Research and Engineering
tor the Department of Defense by Presi-
dent Eisenhower. .

December £27: Federal Council for Sclence
and Technology to be headed by Dr.
Jumes R. Killian, Jr., was approved by
President Eiscnhower.

——: PIONEER III data indicated that
the carth is surrounded by two bands of
radiation.

December 31: PROJECT SCORE ceased
transmissions, concluding 12 days of op-
ernlions and 97 successfnl contacts.

——: IGY scheduled to close, but ju
October 1058 the International Council
of Sclentific Unlons, meeting in Wash-

ington, approved extcusion of 1aY
through Deccinber 1950 under name of
Internationnl Geophysical Cooperation—
1059 (IGC-59) and also approved estab-
lishment of Committee on Space Rescarch
(COSPAR) to continue international co-
operation in the sclentific exploration of
space. Natlonal Academy of Sclences is
U.S. adbering body to COSPAR.

During December: National booster pro-
gram developed by NASA and DOD to
provide basis for long-range planuning.

—: Wirst vacaum tank for use in ion
and plasma electric propulsion research
recelved at NASA Lewls Research Cen-
ter, three more of which were later put
to research, and two large models to be
completed by 1002.

During 1958: NASA Langley research
scientists, Paul Purser and Maxime Fa-
get, concelved Little Joe research rocket;
the Scout vehicle system was conceived
from PARD’s multistage hypersonic
solid-propellant rocket program.

—: Twistor and other thin-film seml-
conductors were developed suitable as
memory elements.

—— : NASA Lewis Research Center com-
pleted 14 years of extensive research on
all U.S. turbojet engines.

——1 NASA Lewls Center successfully
demonstrated first use of fluorine gas to
provido reliabie ignition for practical
hydrogen-oxygen engine (20K thrust) ;
sumo year first throttling of hydrogen-
fluorine thrust chamber demonstrated
over wide range.

——: Tirst year that the total number
of transatlantic alr passengers exceeded
the number of sea passengers.

——: Experimental tests for launching

gatellites via rocket fired from fighter
aiveraft conducted by Navy Project Pilot,
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January 2: U.S.S.IR. launched LUNIK I
into a solar orbit, with a total weight of
a reported 3,243 pounds, the first man-
made object placed in orbit around the
snn. It was called MECHTA (“dream”)
by the Russians. (See Appendix A.)

——: Defense officials indicated fiscal
year 1960 budget would begin major in-
tegratlon of long-range missiles into
weapons arsen2l and replacement of
manned aircraft on a large scale,

January 4: Vandenberg Air Force Base
and the Pacific Missile Range declared
ofiicially operational for firings.

Jenuary §5: LUNIK I transmissions
censed 373,125 miles from earth,

January 8: NASA requested elght Red-
stone-type launch vehicles from the Army
to be used in Project Mercury develop-
ment flights,

January 9: NASA-DOD agreement
signed for a “National Program To Meet
Satellite and Space Vehicle Tracklng and
Surveillance Requirements” for fiscal
year 1959 and fiscal year 1960.

January 12: NASA announced selection
of McDonnell Aircraft Corp., as source
for design, development, and construc-
tion of Mercury capsule.

January 15: First successful castings of
molybdenum made at U.S. Bureau of
Mines Laboratory at Albany, Oreg,

Janugry 19: The AEQ demonstrated a
B-watt radiolsotope thermoelectric gener-
ator (designated SNAY 3) to President
Eisenhower as an example of the poten-
tial use of radioisotopes and static ther-
moelectric conversion for providing long-
Mved electric power for space.

J‘anuary 21: First Chrysler-made, opera-
tional version of Army Jupiter IRBM,
successfuliy launched from AME.

January 28: Dr. 1. Keith Glennan, NASA
Administrator, announced uppointment ot
chairmen of 13 nmew research advisory
committees to provide technical counsel
fromn industry, universitles, and govern-
ment orgunizations.
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January 28: NIke—annn successfully
launched 12-foot-diameter test infatabie
sphere to a height of 75 miles over NASA

\valiops Island, the sphere inflating gat-
isfactorily.

——: One hundred ten candidates were
selected by NASA in the first screening
for Project Mercury astronauts from Alr
Force, Navy, and Marine Corps test-pllot
schools.

January 29: First jet passenger service
across thie United States begun by Amer-
ican Airlines with Boeing 707’s.

During Januery: Rocketdyne demon-
strated 1-miilion-pound-thrust liquid-
propellant rocket combustion chamber at
full power.

February 2: First annual report on Aero-
nautical and Space Activitics, covering
all U.S. activities during the year 1958,

was forwarded to the Congress b
President. & v the

February 6: First test launch of USAF
Titan ICBM (A-8) from Cape Canaveral.

Febdruary 11: Army announced that a
wenther bailoon, launched at the Signal
Research and Development Laboratory,
Fort Monmouth, N.J.,, had established a
world altitude record of 146,000 feet.

February 17: VANGUARD II (SLV—4
the fifth U.S.~-IGY satellite, successfull);
launched paylond contalning photocells
designed to produce cloud cover images
for 2 weeks; precessing or wobbling pre-
vented significant interpretation of data.
(See Appendix A.)

——: USAF Cowmittee presided over by
Dr. J. Allen Hynek, Associate Director
of the Smithsonian Astrophysical Observ-
atory at Cambridge, Masa., recommended
that the USAYF continue te take a posi-
tive approach to UFQ's, investigate re-
ported sightings by all sclentific means,
and kcep the public fully informed of
existing poiicy. Of the unknown ob-
Jects sighted, it reported, mo scientific
evidence supports the conclusion that the
objects were spacecraft.

e r——————————— 1w watice

February 19: Monorail two-stage rocket-
research sied attained 3,000 mph, or
roughly Mach 4.1, at Holloman AFB.

February £20: NASA awarded $105 mil-
lion In contracts for 1959 projects (15
satellites).

February 23: Navy revealed development
of steerable molybdenwn nozzle used in
the solid-propellant Polaris missile.

February 28: DISCOVERER I, ARPA
satelllte weighing 1,450 pounds, success-
fully lnunched into polar orbit by USAF
Tbor-Hustler booster from Paclfic Mls-
slle Range; stablilzation difficulties ham-
pered tracking acqulsition. (See Ap-
pendix A.?

March 1: “Poor man's rocket,” Scout,
was jolntly announced by NASA and AF.
The concept of Scout originated at Lang-
ley Research Center In 1958, based upon
extensive experience with staged solid-
propellant rockets.

AMarch 3: PIONEER 1V, fourth U.8.-1GY
space probe, a joint ABMA-JPL project
under direction of NASJA, was lavnched
by & Juno II rocket from AMR and
achieved earth-moon trajectory, passing
within 37,000 miles of the moon before
going into permanent solar orbit. Radlo
contact was maintained to a record dis-
tance of 406,620 miles. It was the first
U.S. sun-orbiter. (See Appendix A.)

: NASA’s Langley Research Center
launched first in n serles of six-stage
golid-fuel rocket research vehicles, the
world's first, from Wallops Island, Va,,
to a speed of Mach 20 in a reentry
physics program.

AMarch 4: British National Committee on
Space Research, H. 8. W. Massey as
chairman, held its first meeting.

March 6: Radlo signals received from
PIONEER 1V ftrom a distance of 408,620
miles from earth, a new communications

. record.

-

March 7: First French Veronique sound-
ing rocket launcbed from Columlh Gechar
to an altitude of 155 miles.

March 10: First captive filght of X-15
{No. 1) under meodified B-62 with A.
Scott Crossfeld in the cockpit ; additional
captive flights were made on April 1,
April 10, and Moy 21.

March 11: NASA granted $350,000 to Na-
tional Academy of Sciences-Natioual Re-
search Council for programn of research
appolntmments in theorctical and experi-
mental physics to stimulate baslc re-
search in the space sclences.

March 12: Second British Black Knight
rocket reached 350-mile altitude at Woo-
mera, Australia.

AMarch 12-14: Second meeting of COSPAR
held at The Hague, the Netherlands.

March 13: The President announced the
establishment of the Federal Council for
Science and Technology to promote closer
cooperation among Federal sgencies in
planning their respective research and
development prograins.

From an altitude of 123 miles
boosted by an NRL Aerobee-lII rocket,
fired from White Sands, N. Mex., the
first ultraviolet photos of the sun were
taken and recorded.

March 14: National Academy of Sciences
delegate to COSPAR transmitted to
COSPAR President the offer of NASA to
carry experiments by scientists of other
nations in U.S. space vehicles.

AMarch 15: Army Redstone ejected minia-
ture TV camera which transmitted pic-
tures of its target impact area,

March 17: First flight launching of a
spin-stabilized 20-inch-diameter spherical
rocket, by NASA Langley's PARD at \Val-
lops Statlon, Va.

———: ARPA announced that DISCOV-
ERER ] was no longer in orbit.

March 18: Army Signal Corps and RCA
announced development of micromodules
for electronic devices which ulthmately
could permit 500,000 components to be
packed into a cubic luch of space.

BMarch 19: Deputy Secretary of Defense
Quarles announced that three atomic
blasts were fired in space (Project Argus)
in 1958, using modified X-17 rockets.

March 20: MIT announced successful
radar signal returns from Venus had
been performed on February 10 and 12,
1058, return signals being oue ten-mil-
llonth as strong as transmission signals.
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March 24: NASA announced that Wallops
Station had made over 3,300 rocket fir-
ings since 1945.

April 2: Seven aslronauts were selected
for Project Mercury after a series of the
most rigorous physical and mental tests
ever glven to U.S. test pilots. Chosen
from a field of 110 candidates, the final-
{sts were all qualified test pilots: Capts.
Leroy Q. Cooper, Jr., Virgil 1. ‘Grissom,
and Donald K. Siayton, (USAF); Lt.
Malcolm 8. Carpenter, Lt. Comdr. Alan
B. Shepard, Jr., and Lt. Comdr. Waiter
M. Schirra, Jr. (USN); and Lt. Col.
John H. Gienn (USMC).

——: Lt. Gen. Bernard A. Schriever,
Commander AFBMD, was named Com-
wander of Air Rescarch and Develop-
ment Command,

——: USAF Bold Orion ballistic missile
test launched from B—47 jet bomber.

April 1: AEC Los Alamos Sclentific Lab-
oratory oannounced development of
plasma thermocouple for direct conver-
slon of energy from a nuclear reactor
into electricity, offering potential auvxil-
fary power source for space appiications.

——: First operational flight of USAF
" Snark to target on AMR,

April 8: Reentry body of USAF Thor-
Able recovered at the for end of the At-
lantic Misslie Range: first recovery after
an ICBM range flight by AFMTC task
force.

April 13: DISCOVERER 1I satellite suc-
cessfully placed into polar orbit by Thor-
Agena A booster, but capsule ejection
malfunctioned causing it to impact in

. vieinity of Spitsbergen on April 14 in-
stead of vicinity of Hawali. 1t was first
vehicle known to have been placed in a
polar orbit and was the first attempt to
recover an object from orbit.

——: YANGUARD (SLV-5) failed to
achleve payload orbit because of loss of
second-stage pitch attitude control.

April 16: First Thor IRBM launched by
British crew at Vandenberg AFB.

April 17: United States formally re-
quested that the United Natlons Commit-~
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teo on the 'enceful Uses of Outer Space
convene in New York on May 6.

April 20: NASA announced acceptance of
proposals by the Canadian Defense Re-
scarch 1elecommunications Establish-
ment for countinuing joint rocket and
satellite lonospherlc experiments of a
nonmilltary natore.

April 28: Fourth recovery of a data
capsule at AMR, USAF Thor 1,5600-mile
accuracy test flight.

——: DI'resident announced the resigna-
tlon of Richard 0. Hornper, Assistant
Secretary of the Air Force for Research
and Devejvpment, to become Associate
Administrator of NASA effective July
1st.

¢ First test flight of USAF GAM-77
Hound Dog at AMR.

April 24: Dr. Hugh L. Dryden and
Loftus E. Becker appolnted to assist
Ambassador Henry Cabot Lodge in the
forthcoming meetings at the United
Nations of the Committee on Peaceful
Uses of Outer Space.

April £27: Meeting of DOD working group

on Project Mercury search and recovery .

operations was held at Patrick Alr Force
Base, with major emphasls placed on the
first two ballistic Atlas shots, and com-
mand relationships. '

——: The 1938 Annual Report of the
National Advisory Committee for Aero-
nauties, the 44th and final report of
NACA estabiisghed in 1915, was submitted
to Congress by the President. It con-
tained historical sections by Jerome C.
Hunsaker and James H. Doolittle.

——: DX priority (highest national
priority) assigned to Project Mercury.

April 28: NASA announced the signing
of a $24 million contract with Douglas
Aircraft Co., Inc., for a three-stage Thor-
Vanguard launching rocket called Delta.

April 20-30: Symposium sponsored by the
Space Scicnce Board of the Natlonal
Academy of Sciences, NABA, and the
American Physical Soclety, held in Wash-
ington to review space rescarch findings
and the objectives of future research
programs in the space sclences.

-
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During April: The Tiros meteorological
satellite program was transferred from
the Department of Defeuse to the re-
sponsibliity of NASA for the national
moteorological sateilite program. At the
snme time, a Joint Meteoroiogical Satel-
lite Advisory Commlittee was established.

Moy 1: NASA's Adminlstrator announced
the raming of Goddard Space Flight
Center under comstruction near Green-
belt, Md., ln commemoration of Robert
H. Goddard, American ploncer in rocket
rescarch. Dr. Harry J. Goett was ap-
pointed Director In September.

——: Smithsonian Optical Tracking Sta-
tion at Woomera, Austraiia, successfully
photographed VANGUARD I carth satel-
lite at the apogee of its orbit, nearly
2500 miles from earth. Compared to
taking pleture of golf ball 600 miles away,
this feat was repeated on May 3 and 4.

May 3: Dr. Otto Struve of the University
of California was appointed Director of
the National Radio Astronomy Observa-
tory, to be located at Green Bank, W. Va.

May 4: National Burean of Standards re-
lcased detalis on the effect on the iono-
sphere of the high-altitude nuclear shots
called Teak and Orange on August 1 and
12, 1958, over Johnston Island.

May 5: NASA created a committee to
study problems of long-range lunar ex-
ploration to be headed by Dr. Robert
Jastrow.

~——: ABMA. Jupiter IRBM made suc-
cessful 1,500-mile flight at Cape Canav-
era]l and was declared operational by the
USAF,

——: NASA awarded contract to Con-
valr for development of Vega launch ve-
hicle for deep space probes and satellites.

May 6~June 25: Ad Hoc Conmmittes on
the Peacefil Uses of Outer Space of
‘T1.N. met in session at U.N. headquarters
in New York.

May 12: NASA announced trainlog pro-
gramn for seven Project Mercury astro-
nauts to provide them with technical
knowledge and skills required to pilot
the MNatlon’s manned orbital eanpsule.

—: University of Minnesota aclentlst
under ONR contract launched unmanned
bulloon to 100,000 feet, where first post-
tive measurement of intense solar pro-
tons associated with a solar flare was
made.

——: USAF Thor launched GE Mark 2
nose cone 1,500 miles down AMF, re-
covered data capsule contained photo-
graph of the earth from 300-mile altitude.

May 13: DBritish plan for launching an
earth satellite was revealed by Prime
Minister Harold Macmillan before the
House of Commons.

May 14: Use of moon as relay station
for intercontinental transmission made
from Jodrell Bank, England, to the USAF
Cambridge Research Center at Bedford,
Mass.

May 15: Lt. Gen. Bernard A. Schrlever,
Commander of ARDC, unveiled first re-
entry vehicle ever to be recovered after
a full intercontinental range flight.

May 18: NASA announced formation of
Committee on Long-Range Studies
headed by John A. Johnson to fulfiil
charge of National Aeronautics and Space
Act of 1958 (sec. 102), calling for “estab-
lishment of long-range studies of the po-
tentlal benefits to be gained from, the
opportunities for, and the problems ln-
volved in the utilization of aeronautical
and space activities for peaceful and scl-
entific purposes.”

May 26: ABMA static fired a single H-1
Saturn engine at Redstone Arscnal, Ala.

May 27: First flight test of USAF Bo-
marc B long-range interceptor missile.

May 28: Dr. George B. Kistiakowsky of
Harvard University named special assist-
ant to the President for science and tech-
nology, replacing Dr. James R. Killian,
Jr.

——: Army Jupiter IREM launched a
nose cone carrying two living passen-
gers—Able, an American-born rhesus
monkey, and Baker, a South American
squirrel monkey, to a 300-mile altitude,
and both were recovered alive. The med-
fcal portiona of the experiment were
carried out by the Army Medical Service
and Army Ballistic Missile Agency, Army
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Ordnnnce Missile Command, with the co-
operation of the USN Schooi of Aviation
Medlcine and the USAF School of Avia-
tion Medicine,

June I: Rhesus monkey Able died from
effects of anesthesia given for removal
of electrode instrumentation, autopsy re-
vealing no effects from flight on May 28,
at Army Research Taboratory, Fort
Knox, Ky. ’

June 3: Moon relay transmission of Pres-
ident Eisenhower’s volce by recording
was made from Mlilistone HIiil Radar
Observatory, Westford, Mass., to Prince
Albert, Saskatchewan, Canada.

—~——: DISCOVERER 111
achieve orbit.

falled to

June §: Construction at Cape Canaveral
for the Saturn begur.

June 6: Army announced that sea urchin
eggs fertilized before Jupiter nose cone
fiight continued to grow normally.

June 8: X-15 (No, 1) research alrplane
made its first glide flight with A. Scott
Crossfield as pllot, after being carried
by the B-52 mother ship to an altitude
of 38,000 feet.

~——: Mai} carrled by missile as 3,000
letters were delivercd by a Regulus I
from the submarine Barbero to NAS
Mayport, Fla.

June 9: First Polaris-carrier nuclear sub-
marine launched at Groton, Conn., the
Qeorge Washington.

June 12: Scientific subcommittee of the
U.N. Committee on Peaceful Uses of
QOuter Space proposed creation of a
center to promote international coopera-
tlon In outer space research.

June 17: First USAF test firing of an
experimental escape capsule,

Jung 18: Six U.8. Navy enlisted men be-
gan an 8-day experiment in a simulated
space cabin at the Alr Crew Equipment
Laboratory of the Naval Air Material
Center at the Philadelphia Naval Base.

June 22: VANGUARD (SLV-8) eatellite
designed to measurz the radiation bal-
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ance of the earth, its atmospbere, and
the solar energy fAux, failled to go into
orbit.

June 23: USAF Arnold Engineering De-
velopment Center was directed by ARDC
to prepare operating and design require-
ments for a “Large Space Environments
Test Factlity” for testing and developing
miiitary space weapons,

June 25: DISCOVERER IV failled to
achieve orbit. .

June 29: NASA welcomed announcement
of United Kingdom approval of proposals
for cooperative sclentific research iIn
space with the Unlted States pending
formal arrangeinents.

June 30: Considerable effort devoted to
determining the causes 0f the malfunc-
tlons that resuited in the explosion of
four cut of five Atlas misslles launched
before June 30.

During June: NASA issued Research
Memo (4-17-09L) entitled “Alrplane
Measurements of Atmospheric Turbu-
lence at Altitudes between 20,000 and
55,000 feet for Four Geographic Areas,”
analyzing data acquired by Lockheed
U-2 anircraft over western United States,
Enpgland and Western Europe, Turkey,
and Japan.

——: Deployment of first USAF opera-
tional Thor IRBM squadron to the United
Kiugdom.

——— Operating velocity of Mach 6 was
achleved In AEDC wind tunnel with a
40- by 40-Inch test section at Tullahoma,
Tenn.

July 1: The first experimental reactor
(Kiwi-A) in the nuclear space rocket
program operated successfully at full
temnperature and duration at Jackass
Flats, Ney.

July 6: Comdr. M, Lee Lewis (USN)
killed in aceldent shortly before scheduled
launching of high-altitude balloon at St.
Paul, Minn. He {8 credited with orig-
inating the Rockoon concept.

July 7: Four-stage Arge D4 rocket with
an ARDO Javelin payload fired from
Wallops Island to an altitude of 750
miles, first in a gerles of USAF-NASA
Innnchings to measure natural radiation
snrround!ng the earth.

July 8: As developmental planning for
Project Mercury evoived, NASA notified
the Army that to reduce the variety of
launching veliicles the Jupiter misslle
would not be used for Project Mercury
tests.

July 9: NASA Lewls Research Center
operated a research wodel of an lon
rocket in a mnewly compieted electric-
rocket test facllity deslgned for basic in-
vestigations into the probiems associated
with a rellable lon rocket with 2 mini-
mum life of 1 year.

July 10: A 10-page report of Soviet, Brit-
ish, and United States scientists recom-
mended that sateliites be used to detect
nuclear explosions in space.

July 11;: ONR STRATOSCOPE 1 dalloon
with camera to photograph the sun was
launched from St. Paul, Minn., to an alti-
tude of 81,250 feet.

July 13: Largest plastic balloon to date
(6 mllllon cubic feet) launched by Office
of Naval Research with 173 pounds of
tnstruments, at Fort Churchlll, Canada.

July 14: U.N. Assembly Document No.
A/4141, Report of the Ad Hoc Committee
on the Peaceful Uses of Outer Space, was
released.

July 16: NASA, with Army as eXecutive
agent of a joint ABMA-JPL projecct, at-
tempted Explorer satelllte launch with
Juno II booster, but 1t was destroyed 5%
seconds after launch by range safety
officer.

——: Second largest reflector telescope
in the world, the 120-inch telescope at
the Lick Observatory, was dedicated.

July 20: NASA selected Western Blectric
Co. to bulld worldwide network of track-
{pg and ground Instrument stations to be
nsed in Project Mercury.

July 21: A full-scnle PSAF Atlas I0BM
nose cone recovered for the first time
after flight down the AMR.

July 24: USAF Thor data capsule re-
covered near Antigua which contained
movie film showing nose cone separation.

July 29: Two-stage Nlke-Asp fired from
Naval Misslle Facility, Polnt Arguello,

the first of 12 designed to record radla-
tion 150 miles up and also the first bal-
listic missile fired from thls new facility.

During July: Project Mercury astronauts
completed disorientation fiights on three-
axis space-flight simuiator, the MASTIF
(Muitiple Axls Space Test Inertia Fa-
cility), at NASA Lewis Research Center.

——: Portion of Chincoteague (Va.)
Naval Alr Statlon transferred to NASA
for use in connection with Wallops Sta-
tion rocket range.

Augusi-December: Conference of the In-
ternational 71elecommunications Unlon
which was held at Geneva, Swltzerland,
allocated radio frequency bands for space
and earth-space use.

During summer: Under jolnt sponsorship
of National Science Foundatlon and the
Office of Naval Research, Princeton Uni-
versity  sclentlsts successfully photo-
graphed sunspots with unprecedented
clarity by means of 12-inch solar tele-
scope, STRATOSCOPE I, mounted on a
balloon platform at an altitude of near
80,000 feet. (See July 11 and 18.)

August 3: First flight test of Navy Sub-
roc antisub misslle from NOTS, China
Lauke, Calif.

August 7: EXPLORER VI, popularly
called the “Paddiewheel Satellite,”
launched by NASA Thor-Able 3, con-
tained 14 experiments, and a photocell
sconner which transmltted a crude ple-
ture of the earth’s surface and cloud
cover from a distance of 17,000 mlles.
Placed in highly elllptical orbit (20,000
miles out, 156 miles In), it gave a broad
samplo of readlngs, (See Appendix A.)

————: Comdr. M. Ross (USNR) and R.
Cooper (High Altitude Observatory)
flew STRATO-LAB open gondola balloon
to 88,000 feet for solar studles with a
coronagraph,

———: USAF launched 89-inch weather
balloon with radar reflector (Robin)
from rocket at 50-mile altltude.

August 10: USAF canceled research pro-
gram to develop exotic chemical fuels for
proposed Mach 8 B-T0 bomber and F-108
interceptor.
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August 18: DISCOVERER V placed into
polar orbit by ATF Thor-Agena A, but
recniry capsule not recovered due to
postejection mnlfunctions.

August 14: With Army as exccutive agent
of ABMA-JPL Project, Beacon sateilite
launched by Juno II failed to go into
orbit.

——: While EXPLORER VI satellite
was passing over Mexico at an altitude
of about 17,000 miies, it successfully
transmitted a crude plcture of a sunlit,
crescent-shaped portion of the North Cen-
tral Paclfic Ocean. The area of earth
photographed was 20,000 square miles.

August 17: First of NIKE-ASP sound-
ing rockets to provide geophysical in-
formation on wind activity between 50
and 150 miles hlgh was launched suc-
cessfully from NASA Wallops Station.

August 19: DISCOVERER VI satellite
orbited successfully, but reentry capsule
not recovered.

August 21: Launching of Mercury cap-
sule mockup from Wallops Station to test
the escape and recovery systems; cmer-
gencey escape rocket accidentally fired 30
winutes before scheduled firing of the
Little Joe booster.

«=—: NASA established Bioscience Ad-
visory Cowmittee, headed by Dr. Sey-
mour S. Kety, to study U.S. capabiiity in
space-oricnted life science rescarch and
development and to recommend future
NASA role in this area in terms of &
national space program.

August 24: USAF fired Atlas-O 5,000
miles and recovered nesc cone camera
with photographs of one-sixth of earth's
surface tnken from 700 wmiles up, near
Ascension Island.

August £5: NASA Western Operations
Office. Santa DMonica, Calif., made re-
sponsible for lialson, adwinistrative, and
management support west of Denver,
Colo., for rapidly expanding NASA re-
search and development activities.

~——: Reflected signals off the moon suc-
cessfully received at the University of
Texas from the Royal Radar Establish-
ment at Malvern, England,
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August 27: Sateliite tracking station at
Woomera, Australla, suecessfully photo-
graphed EXPLORER VI at a distance
of 14,000 miles.

—: First British Commonweaith Sym-
posium on Space Flight began in London.

August 29: Navy technician withstood
record 31 g's in centrifuge at AMAFL,
Johusville, Pa.

August 31: Tenth IAF meeting opened
in London.

September 1: USAF Atlas ICBM offl-
clally declared operational and taken
over by the Strategic Air Command, at
Vandenberg AFB.

Sepitember £: Dr. Theodore von Kérméin
named chairman of 2 committee to estab-
lish an International Academy on Astro-
nautics.

Beptember §: ONR SKYHOOK unmanned
balloon launched from Sioux Falls,
S. Dak,, by Raven Industries, establish-
ing new unofficial altitude record of
148,000 feet for unmanned balloon.

Beptember §: NASA bollerplate model of
Mercury capsule successfully launched
on an Atlas (Big Joe) missile from AMR
and recovercd in South Atlantic after
-surviving reentry heat of more than
10.000° 1.

——: First launch of operational AF
Atlas ICBM from Vandenberg AFB was
successful, and second Atlas ICBM fired
from Cape Canaveral the same day.

September 12: Russia’s LUNIK 1I
launched with a totnl payload weight of
858.4 pounds, became the first manmade
object to hit the moon ou the following
day. Its launching coincided with the
departure of Premicer Nikitu Xhrushchey
for the United States in turbeprop Tu-
114, (See Appendix A.)

September 15: First static test firing of
USAF Mlnuteman, a second generation
solid-fuel ICBM.

——: Premier Xhrushchev  preseunted
President Eisenhower with a replica of
the Soviet coat of arms iupacted on the
moon on Septembder 12,

Bcptember 16: Army Jupiter launched
with NASA biomedical experiment from
Cape Canaveral, destroyed by & range
officer after fishtailing.

———: Full-sized USAF Minuteman ICBAL
model launched from underground silo.

September 17: ARPA-Navy TRANSIT
IA navigation satellite was successtully
1aunched by Thor-Abie booster, but did
not orbit due to third-stnge malfunction.

——: PFirst powered flight of X-15 (No.
2) research eirplane, released from its
B-52 mother shiv approximately 3¢ min-
utes after takeoff (Inter!ima Thiokol-RMD
XLR-11 engines), A. Scott Crossfield as
pilot.

September 18: VANGUARD III, sixth
U.S—IGY satellite, successfuliy injected
into orbit, marking the end of Vanguard
launching activities. VANGUARD III
provided comprehensive survey of mag-
netie field, lower edge of radiation belts,
and accurate micrometeorite impacts.

——: Secretary of Defense McElroy is-
sued order entitled “Satellite and Space
Vehicle Operations,” assigning basic re-
sponsibilities.

September 22: Nuclear submarine Pairick
Henry launched at Groton, Conn.

September 23: Director of Defense Re-
search and Engineering, Dr. Herbert F.
York, announced rcorganization of mill-
tary space and missile program, with
innjor role going to Alr Force. ¥our
ARPA space projects were to be trans-
ferred to the services.

Scptember 24: NASA Atlag-Able-4 lannch
vehicle, minus its payload, undergoing
static tests at AMR, exploded while being
prepared for the launch of a 375-pound
satellite into a lunar orbit in October.

Scptember 27: NASA renamed High
Speed Flight Station at Edwards, Calif.,
te be NASA Flight Research Center,
consistent with mission responsibility for
all but §TOL and VTOL flight research
at low-spced ranges conducted at NASA
Ames Research Center, Boffett ¥ield,
Calif,

September £8: Plctures taken from satel-
lito BXPLORER VI over Mexico at
10,500 mfles altitnde on August 14, were

relensed by NASA. Picture showed
erescent shape of the sunlit portion of the
earth and crude cloud-cover image.

During September: Dr. Hugh L. Dryden,
Depuly Administrator of NASA, took

part in a number of discussions with

Kuropean scientific community to assess
space interest there and to indicate
NASA'’s desire to work out possible co-
operative space research programs.

October 1: NASA personnel total reached
9,347.

October 2: AFMTC Commander Maj.
Gen. Donald N. Yates, appointed Depart-
ment of Defense representative for Proj-
act Mercury support operations,

Ootober 4: NASA LITTLE JOE launch
vehicle carrying a boilerpiate Mercury
capsule with a dummy escape system
successfully launched from Wallops Sta-
tion, Va.

———: LUNIK III, Russia's translunar
earth satellite began photographing trip
around the moon, while Premier Khru-
shchevy was visiting Peiping. (See Ap-
pendix A.)

October 6: EXPLORER VI ceased trans-
missions,

— —: USAF launched an Atlas ICBM
and a Thor IRBM at their full range
from Cape Canaveral,

October 8: PIONEER IV reached first
aphelion (estimated 107,051,000 miles)
in its orbit around the sun at 8 p.m,
est. Since launch on March 8,
PIONEER IV was tracked by JPL’s
Goldstone tracking station to 407,000
miles from earth.

October 13: EXPLORER VIII, the
seventh and last U.S.~IGY earth satel-
lte, and now under direction of NASA
with the Army as executive agent,
launched into an earth orbit by modified
Army Juno II. Ry late December, data
from the satellite indicated possible re-
lationships between solar events and
geomagnetic storms, and revealed in-
formation about trapped radiation and
cosmic rays near the earth, With
launching of this ABMA-JPL project, all
experiments for the U.8.-IGY space pro-
gram hnd been successfully placed into
orbit.
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October 13: USAF Bold Orlon launched
from DB—47 near I'atrick AFB passed
within 4 miles of EXPLORER VI at an
altitude of 160 iiles in test firing.

October 14: First successful ftight test of
Nike-Zeus at WSPG.

QOoctober 17: A second powered free flight
of the X-15 (No. 2) research alrplane
accomplished most planned objectives.

October 18: LUNIK III provided man’s
first look at 70 percent of the backslde of
tle moon, 2 weeks after launch, by trans-
mitting automatically taken plctures,
Pictures were refeased on October 26.

October 21: The President by Executive
Order indicated that the Development
Operations Division of ABMA would be
transferred to NASA, subject to the ap-
proval of Congress.

October 26: USSR released photo of
the far side of the moon taken by LUNIK
I11.

October 28: 100-foot-diameter infiatable
sphere launched on a suborbital test
flight from NASA Wallops Statlon, Va.,
to an altitude of 25C miles by a first
Scrgeant-Delta rocket; aluminum-coated
Mylar-plastic sphere to be used as pas-

slve electronle rcfcctor in ¥cho was de--

veloped by NASA Langley's Space
Vehicle Group under the direction of
Wiliiam J. O’Sullivan.

October 29; USAP Atlas successfully
launched from Cape Canaveral carrying
a nose-cone camera which took a series
of photogruphs of the carth’s cloud cover
from a 300-mile altitude,

November 2: Presldent Eisenhower an-
nounced hig intention of transferring the
Saturn project to NASA, which became
effective on March 15, 1960.

November 4: NASA launched a second
LITTLE JOB from 1Vallops Station, to
test the Mercury cscape system under
severe dynamlic pressure; launch ve-
hicle functioned perfectly, but the escape
rocket Iignited several seconds too late,

November 5: Third powered flight of the
“m-15 (No. 2).

November 7: USAF DISCOVERER VII
satellite placed into polar orbit, but cap-
sule recovery not achieved.

Novembder 9:. Entlre outer Van Allen
radiation belt broke up and dlsappeared
for several days, according to data anal-
ysls from EXPLORER VII reported at
AAAS meeting in New York, December
29, 1060.

November 10: Five-stage sounding rocket
launched from NASA Wallops Island to
an altitude of 1,050 miles to measure
density of electrons in upper atmosphere.

——: The AEQ's SNAP 2 Experimental
Reactor (SER) achleved initial design
power of 50 thermal kilowatts in de-
velopmental tests at the Atomics Inter-
national, Santa Susana, Calif., test site.
SHR, the first reactor deslgned for use
in space, was being developed for Alir
Force survelllance satellite systems.

——: Alr Force placed contracts for
Dyna-Soar project with Boeing and
Martin.

November 11-22: Under sponsorship of
COSPAR, an internationally coordinated
program of sclentific rocket soundings of
the upper atmosphere was conducted.
The U.S. contribution included 10 rocket
firings.

November 13: Natlonal Science Founda-
tion and the Office of Naval Rescarch re-
leased select photographs from the inore
than 1,000 taken of the sun on Strato-
gcope balloon flighta over Mluonesota on
July 11, August 17, and September 4.

November 14: World’s largest balloon
{107 cubic feet) launched from Strato-
bowl near Rapid City, S. Dak., by Winzen
Research, reaching maximum altitude of
near 118,000 feet with a 1-ton payload
suspended.

——: New Aerospace Medical Oenter
dedlcated at Brooks AFB, Tex.

November 18: Capt. Joseph W, Kittinger,
Jr. (USA¥), wmade record parachute
jump from open balloon gondola at an
altitude of 76,400 feet (EXCELSIOR I).

November 17: Based on September de- -

cision that all Department of Defense
gatellite and space vehicle programs
would be assigned to the military service

of primary Interest, various projccts
were assigoed. Discoverer, Midas, and
Samos were transferred from ARPA to
the Air Force.

——: Pending formal transfer of the
Saturn project, the Associate Adminis-
trator of NASA requested the Director
of Space Flight Development to form a
stody group with membership from
NASA, the Directorate of Defense Re-
gsearch and Engineering, ARPA, ABMA,
and the Air Force to prepare recom-
mendations for the development, and se-
lection of upper stage conflgurations,

November 18: Nike-Asp sounding rocket
fired from NASA Wallops Station emitted
sodium vapor at 50-mile altitude to 150
miles, revealing powerful windshear
effects.

«——: NASA-DOD memorandum of un-
derstanding signed providing for interim
management of Project Saturn pending
its formal transfer to NASA.

November 19: Second sodium-vapor-trall
experiment in Nike-Asp launch from Wal-
lops Island was not successful.

November 20: DISCOVERER VIII satel-
lite successfully placed into polar orbit,
but eapsule was not recovered.

—: Polaris test wmissiles successfuily
launched from launching ship, Observa-
tion Island, off Cupe Canaveral.

Novcmber 26: Pioneer lunar probe was
normally lifted by Atlas-Able 4 lauunch
vehicle, but failure of plastic fairing
covering payload (at 45 seconds after
launch) caused payload to break away.

November 27: Hiller X-18 tlit-wing re-
search transport made frst flight at
Edwards AFB.

November £8: Duxjng severe geomagnetic
storm, two Geiger tubes on EXPLORER
V1I found anomalies in the outer radia-
tion gzone at nbout 1,000-km altitude,
which appeared to be correlated in space
and time with optical emissions from the
atmosphere below. Very intense narrow
zones of radiation were detected over a
visible aurora during one orbit.

November £58-29: Comdr, M. Ross and
Dr. Q. B. Moore flew ONR STRATO-LAB
HIGH 1V balloon to an altitude of 81,000
feet, using a 16-Inch telescope and spectro-

graph, and observing water vapor in the
atmosphere of the plaunet Venus,

During November: Prototype Goodrich
full-pressure Mercury astronaut suits
(modified Navy Mark 1V) were delivered
to NASA. Navy Air Crew Equipment
Laboratory (NACEL) of DIhiladelphia
fitted suits and indoctrinated the astro-
nauts on their use.

—: Cooperative space efforts were dis-
cussed with Soviet scientists attending
the American Rocket Society meeting in
‘Washlngtou, D.C.

December 1: 12 nations (including United
States and U.L.S.R.) signed Aptarctic
Treaty promoting scientific research and
barring any military activity in the area.

——: New Burcau of Naval Weapons,
consolidatlng the Bureau of Ordnance
and the Bureau of Aeronautics, began
functioning.

—: USAF reduced order for the B-70
bomber to only two prototypes.

December 2: Construction of a missile
tracking station on Rol Namur Isiand
near Kwajalein in the Central Pacific
was announced by DOD.

December 4: Third LITTLE JOE suc-
cessfully launched at NASA Wallops
Station as part of Project Mercury de-
velopment program, carried a monkey
named “Sam” 55 miles into space which
was recovered safely.

December 7: Unofficial altitude record of
98,560 feet set by Navy McDonnell F4H
carrier jet at Edwards A¥B, Comdr. L. E.
Flint as pilot.

——: Administrator of NASA, Dr. T.
Keith Glennan, offered services of U.S,
worldwide tracking network in support
of any manned space fiight the U.S.8.R.
might plan to undertake, in a speech be-
fore the Instltute of World Affailrs in
Pasadena, Calif.

~—: Nine nations including the Soviet
Union approved a new charter for
COSPAR at The Hague, which opened
nmembership in COSPAR to all national
academies of science engaged In space
research, and created a nine-representa-
tive executive board. The U.S.8.R. had
not participated in COSPAR delibera-
tions since November 1058.
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December 8: Maj. Gen, Don R, Ostrander
(USAF) numed Director of NASA’s Of-
fice of Launch Vehicle Programs and re-
spousible for launch vehlcle developroent
and operatlons.

: Brig. Gen. Austin W. Betts (USA)
was named Director of ARPA to replace
Acting Director, Gen. D. Ostrander
(USAF). '

December 8: USATF Goodyear unmanned
balloou launched from Akron, Ohio, to
an aititude of 100,000 feet, where radar
photographs of the earth's surface were
taken,

Kaman H-43B established new
helicopter altltude record of 30,100 feet.

December 10: U.S. Ambassador Lodge
presented a resolution to the Assembly of
the United Nations recominending that
an international conference on the peace-
ful uses of outer space be convened inr
1060 or 1961,

Deocember 11: Capt. J. Kittinger (USAF)
flew EXCELSIOR II balloon from Hollo-
man AFD to an altitude of 74,700 feet
and bailed out, estublishing stable free
fall for 55,000 feet.

: New world speed record for 100-km
closed course set by Brig. Gen. J. H.
Moore (USAF) In {-1058, at 1,216.48
wph,

~—: NASA (discontinued multistage
Yega vehlcle progrum to reduce number
of rocket vehicles and to exploit reliabil-
ity factor in futuro satellite and space
yprojects.

December 12: First Titan ICBM launch-
ing testing second stage was unsuccessful
at AMR.

———2 United Nations created permanent
24-nation committee to study Peaceful
Uses of Quter Space and to arrange for
an internntional conference.

Decembder 14: Lockheed ¥-1040 piloted
by Capt. J. B. Jordan (USAF) climbed
to new world’s record for jet aircraft of
103,389 fect.

R

December 15: Convalr F-106A broke
straightaway course record at 1,625.05
wmph, piloted by Maj. J. W. Rogers
(LUSAT),

——: NASA rclenscd detailed compari-
son of Unilted States and U.S.8.RR. space
sciences programs prepared by Dr,
Homer II. Newell, which pointed up the
Importance of leadtime In vehicle tech-
nology.

Aid-December: NASA team completed
study design of upper stages of Saturn
launch vebhicle.

December 16: Transmitters of VAN-
GUARD 1II], launched on September 18,
becamo silent after providing tracking
signals and scientific data for 85 days.
Satellite was expected to remaln in orbit
40 years.

December 17: Launching of NASA-
AFBMD Thor-Able space probe deslgned
to boost 90-pound payload to explore
space between Earth and Venus was
postponed.

December 18: Atlas ICBM made second
successful 6,325-mile flight at AMR,

December 19: The Chalrman, AEC, in 2
lctter to the Administrator of NASA,
proposed a flight test objective be estab-
lished for the nuclear rocket program
end propesed a technical program and
division of agency responsibilities to
achicve those objectives.

December 20: Dr. Melvin Calvln reported
that molecules in meteorites rcsembled
basic constitucnis of genetic materlal
found on earth.

December 22: In a United States-Cana-
dian coopcrative project, NASA launched
the first four-stage Javelin sounding
rocket from Wallops Station te an alti-
tude of GG0 mniles to mensure the inten-
sity of galactic radio noise,

Decembder 27: NASA proposed joint space
efforts with other natlous to promote
international cooperation in space
research.

December 80: U.8.8. George Washington,
the first fleet Polaris submarlne, was
commissioned.

R e
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——: Bcientists associated with BX-
PLORER VII cxperiments reported thelr
preiiminary findings In a press confer-
cnce at NASA ITendquarters, which iudi-
caled sporadic burst of radlation from
the sun could Influence maunned space
flight.

Dccember 31: Mercury astronauts com-
pleted basic and thecretical studies In
their training program and started prac-
tical engineering stucdles.

——: More than 100 drop tests of boller-
plate Mcrcury capsules had been com-
pleted from aircraft to test and develop
tho parachute system.

——: Approximateiy 300 U.S8. research
rockets were launched during the 30-
month 1GY/IGC-59 perlod: 221 of these
were launched during the IGY. This
compared with the some 400 U.S. re-
search rockets fired during the entire pre-
ceding 12-year perlod from the beginning
of high-aititude rocket research circa
1945 to July 1, 1957.

——: The IGY/IGC-59 program ended,
but international cooperation in geo-
physlcs was to continve without a formal
name under the sponsorship of Inter-
national Council of Scientific Unlons.
NASA continued to make data from
scientific satellites and space probes
available to the world sclentlflc comn-
munity utilizing COSPAR aud World
I)ata Centers established during the IGY.

During December: National Radio
Astronomy QbLscrvatory at Green Bank,
W. Va., placed its 85-foot cquaterially
mounted radio telescope in full eperation
and continucd consiruction of its 140-
foot telescope which was planned for op-
eration in 1061. All qualiied U.S.
astronomers have access to these faclli-
ties sponsored by the Nattonnl Science
¥oundation, with priorities determined
by the scientific merit of thelr rcspective
projects.

~——: USAF Test Filot School at Hdwards
AFR proposed curriculum for Space Re-
search Pilot Course in defining training
necds for 1060-G6.

—— Briefing on the orbiting Astronom-
fcal Observatory Suteliite (AQS) pro-
grom was given for Interested mewmbers
of industry ot NASA hendquarters.

592501—61——9

During 1959: Lewls Rescarch Center de-
veloped general wmcthod for automatic
compulation of theorctical rocket per-
formance for propellunt combinations in-
volving up to 10 chemlenl elements;
method permitting rapld performance
calculation for virtualiy any conceivable
fuel-oxidant combination.

—— Pratt & Whitney conducted thrust
chamber tests of high-energy upper stage
rocket cngine wusing liquid hydrogen
(RCIO).

Previous experience led NASA
Lewis Research Center to design and
construct experimental high-temperature
jet engine which demonstrated feasibii-
ity of gas turbine operation at inlet gas
temperatures up to 2,500° F, almost 1,000°
above counventional gas-turbine engine.
This test engine had a cooled turbine.

—_—

———: Aeromedical Laboratory completed
development and testing of the fuil-pres-
sure pilot suit for use by pilots of the
X~15. ’

——: The National Sclence Foundation
sited a national observatory on Kitt
Peak, Ariz., 40 mlles southwest of Tucson,
for construction of a 36-inch reflector and
an 80-incl telescope, and a GO-inch solar
telescope. The solar telescope s sched-
uled for completion in 1961 and wili be
geveral times larger than the largest in-
strument of its kind in existence.

———1: NASA Lewis Rescaveh Center first
operated bydrogen flnorine thrust cham-
bers at simulated high-nltitude condi-
tions obtalning unusually high perform-
ance.

——: Aeromecdienl Fleld Laboratory at
1lolloman A¥B began training of chhm-
panzees for flights in ballistic and orbital
flights for I'roject Mercury.

+ School of Aviation Medicine un-
dertook to evolve a system for malutanin-
ing animals in sealed, self-contained
ecological systems under a variety of
rhysical conditions, such as welght-
lessness, d#cceleration, vibration, and
spiuning.

———: Transatlantic air passengers to-
tnled 1.3G7,000 persons on scheduled
filghts and 173,000 on charter and special
flights for the year, as compnred to 834,
000 sen pnssengers.
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January 1: NASA hecadquarters rcorgani-
zatlon became effective, incinding a new
Oflice of Launch Vehicle Programs.

January 6: Second full-range Atlas ICBM
impacted target area 6,325 miles down
AMR.

January 7: In his State-of-the-Unlon mes-
sage, President Eisenhower requested re-
vision of the Natiounl Aeronautics and
Space Act of 1958, to abolish the National
Aeronautics and Space Council and the
Civillan-Military Liaison Commlittee
(CALC).

——-: Polaris test vehicle achieved first
fully guided flight from AMR.

January 8-18: First Internatlonal Space

Science Symposium held at Nice, France,

under sponsorship of COSPAR. U.S. del-

egation from the National Academy of
_ Sciences participated.

January 11: Skybolt airlaunched ballis-
tic misslle announced by USAF, proto-
types of which had airendy been launched
from subsonic and supersonic aircraft.

January 14: The President formally asked
Congress to amend the National Aero-
nautics and Space Act of 1938, “to clarify
management responsibilities and to
streamline organizational arrangements

concerning the national program of space -

exploration.”

——-: The President directed NASA Ad-
ministrator to examine nced for addl-
tional money for high-thrust launching
vebicles, wlich resulted ultimately In
NASA’s request for $113 million addi-
tional for the fiscal year 1961 budget.

January 15: Resecarch Division created in
USAF Research and Development Com-
mand to coordinate basie research.

January 16: Second Sergeant-Delta
launched 100-foot-diameter Inflatable
sphere to an altitude of 250 miles from
Wallops Station, a development flight of
Project Echo.

~——: House Science and Astronautica
Committce announced members of its
Panel on Science and Technology to pro-
vide consultation on major problems.

January 20: NASA presented its 10-year
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plan of space activitles to Congress; the
plan included 25 major vehlele launch-
ings per year of increasing misslon
capability as research and development
programs proceed,

—-—: Navy Polarls successfully tested in
900-mile filght from Cape Canaveral.

——: U.8.8.R. fired long-range’ ballistic
missile into Pacific,

January £21: Fourth LITTLE JOE fired
Mercury capsule in successful test of
emergency-escape system to an altitude
of 0 miles from Wallops Station; rhesus
monkey passenger, Miss Sam, success-
fully recovered after 20-g and 48,900-foot-
altltude flight.

January 22: Director of USIA, George V.
Aljen, stated that the United States was
facing a loss of prestige in world opinion
because of Soviet successes in space, in
testlmony before the House Sclence and
Astronautics Committee.

January 25: NASA’s Blosclence Advisory
Committee submitted its report recom-
mending establishment of an office to
concern Itself with the role of life sci-
ences {n space expioration.

——: United States and Britain an-
nounced cooperative satellite project
using a Scout launch vehlcle and several
British experiments,

January 26: Javelin four-stage sounding
rocket reached an altitude of GO0 mliies
from Wallops Station.

—; Navy 173-foot-diameter balloon
launched from USS Valley Forge east of
Puerto Rico, carrying 1,630-pound pay-
load to record cosmic ray and secondary
particles. Fayload fllm packs were re-

covered the next day by the destroyer
Hyman.

January £5: NRL Communications Moon
Relay (CMR) system using the moon ag
a reflector of radlo aignals between
Hawall and Annapolls, Md., was first
publicly demonstrated.

January £9: In agreement with the de-
sire of the Department of State, NASA
established the Office for the United Na-
tions Conference to prepars for U.B, par-

PRGN

ticipation !n an international sclentific
conference on the peaceful uses of outer
space. Dr. John P. Hagen was named
as Director of OUNC.

January 30: USS Valley Forge launched
second cosmic ray rescarch balloon gouth
of Puerto Rico, the payload of which
was recovered the next day.

——: Airman B. Barwise (USAF) com-
pleted 72-hour test afloat in survival
capsule designed for B-79.

January 31: U.S.8.R. fired second long-
range missile into the Paclfic.

During January: SPACRTRACK (Na-
tional Space Surveillance Control Cen-
ter) at Bedford, Mass., began operations.

— = Initial experimental investigation
of the plug-nozzle rocket engine was com-
pleted by General Electric, a NASA con-
tractor. .

Pebruory 1: NASA Administrator re-
quested another $118 million for fiscal
year 1961 to inerease large launch ve-
hicle program based on study directed by
the President on January 14.

— —: University of Chicago Project
ICEF (International Cooperative Emul-
slon Flights), sponsored by the NS¥ and
ONR, launched 10-milllon-cubic-foot
SKYIIOOK balloon to 21.4-mile altitude,
capturing ultra-hlgh-energy cosmic ray
particles for analysis by international
groups of physiclsts.

February 2: Titan ICBM fired {rom
AMR, successfully achleving separation
and ignition of second stage.

Feoruory $: Simulated welghtleseness
experiment at USAF Aerospace Medical
Laboratory ended, in which Dr. Duane
¥. Graveline was submerged in a liguid
in centrituge with a §-g spin, and which
demonstrated muscle deterloration with-
out exercise.

February 4: Stanford University sclen-
tists reported on successful reflection of
radar signals off the sun’s coroma OR
April 7, 10, und 12, 1059,

———: DISCOVERER IX falled to orbit
from Vandenberg AFE.

February 7: New EXPLORBR VI data
showed that outer Van Allen belt rim
moved north and south as much as 500
miles in latitude and varied in intensity
tenfold within a few hours.

Februgry 9: X-15 (No. 1) rocket re-
search airplane was delivered by North
Amerlcan to NASA for furtber testing.

——: Test-stand construction progress
announced for the development of large
F-1 rocket engine, near Edwards AFDB,
Calif.

——: Alr Force dedicated the National
Space Surveillance Control Center
(SPACETRACK) at Bedford, Mass.

February 10: Department of Defense an-
nounced that “mystery satellite” in near-
polar orbit since last January may be
ejected DISCOVERER V recovery cap-
sule launched August 1959.

———: President Eisenhower toured Cape
Oanaveral.

FPebdruary 11: X-15 (No. 2) ascended to
86,700 feet in powered flight.

February 13: France became fourth nu-
clear power with explosion of plutonium
bomb in the Sahara Desert.

Februsry 16: Reaction Motors Division
of Thiokol Chemical reported successful
completion of a series of 36 tests on the
final XLR-99 englne for the X-15, at the
Arnold Bngineerlng Development Center,
Tullahoma, Tenn.

—— First color photographs of the
earth taken at high altitude, sccured
with recovery of data capsule of Tlor
launched on December 1, 1959,

Fcbruary 19: DISCOVERER X launched
but did not attain orbit.

——: Evos four-stage rocket launched
reached 68mlle altitude at ¥glin AFB,
Fla. .

February £4: Titan IOBM successfully
fired 5,000 miles from Cape Canaveral,
its longest flight to date.

———: NASA plans were outlined for the
conduct of a nuclear rocket flight test
program in a letter from the Administra-
tor to the Chalrman, AEQ.
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February 25: Yirst test fuunch of Army’s
Tershing tactical missile from Cape
Cannveral.

February 26: First USAF Midas test
launch with Atlas-Agena from AMR
fatied when a malfunction at staging
damaged Agena.

- Establishment of Project Mercury
tracking networks in Australin was sanc-
tioned by joint agreement.

February 271: 100-foot-diameter infiatable
sphere successfully launched on third
suborbital test to an altitude of 225 miles,
from NASA Wallops Station, Va. Radlo
transmissions were reflected vin the
sphere from Holmdel, N.J., to Round Hill,
Mass.

——: Atmosphere entry simulator at
NASA Ames Research Center completed
first successful launch and recovery of
test model launched at satellite speed
of 17,000 mph. TFirst proposed by A.
Eggers in 1955, it had previously pro-
vided important information at ballistic
spceds. Throughout 1959-00, Ames sci-
entists contributed to understanding of
flight characteristics at altitudes over
100 miles, using low density research
apparatus.

During carly 1960: NASA Lewlis Re-.

scarch Center completed flight safety
resecarch program involving over 30 full-
scnle experimental crashes and labora-
tory studies leading to improved criteria
for survivability.

Aaroh I1: NASA announced establish-
ment of the Office of Life Sclences to
provide focal point for broad-based scl-
entlfle study of life processes provided by
the space exploration program, not to
duplicate existing effort in mliitary lab-
oratories. Dr. Clark T. Randt was named
as Director,

——: House Sclence and Astronnutics
Committee voted $015 miilion for NASA
In fiscal yenr 1061,

March 8: First USAF Atlas flight using
inertial guidance system,

March 9: Navy fired Polaris 900 miles in

successful test of flight countrol equip-
ment,
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March 10: Oflice of Reliability and Sys-
tems Anualysis was estabiished in NASA
ITeadquarters to conduct program design
to evaluale and improve operational re-
liability of iaunch vehicles and pay-
loads. Landis 8. Gephardt was named as
Director.

March i1: PIONEER V, NASA space
probe, successfully launched by Thor-
Able-4, the start of a historic flight to
measure radiation and magnetic flelds
between Barth and Venus, and to com-
municate over great distances. Managed
by AFBMD ané Space Technology Lab-
oratories for NASA, PIONEER V carried
experiments designed by various civilian
and governmental scientists, (See Ap-
pendix A.)

March 13: PIONEER V transmitted radio
signals from a distauce of more than
409,000 miles, 2 new communications
record.

~——: Lunar atlas published by the USAF,
representing a comprehenslve collection
of high-quality photographs of the visible
surface of the moon prepared by G. P.
Kulper.

March 15: Saturn project officially trans-
ferred to NASA from ABMA.

——: George O, Marshall Space Flight
Center at Huntsviile, Ala., named by
Executive Order of the President.

March 16: Ben on nuclear weapons belng
plicced in orbit around the earth in the
future proposed by the representatives of
the Western nations at the Geneva Dis-
armament Confercnce,

March 17: VANGUARD 1 stiil in orbit
and transmitting on its second anniver-
sary after travellng 131,318,211 miles.
NASA reported that VANGUARD I orbit
was belng altered by solar pressure.

——: X~15 (No. 2) passed stress flight
test.

March 18: PIONBER V reported on com-
mand to NASA Headquarters at 2 a.m.
from 1,002,700 miles away and trans-
mitting seven kinds of scientific readings.

——: Princess Margaret of England
commanded PIONEER YV 1,040,000 miles
away avd recelved answer 28 seconds
later.

Mareh 19: United States-Spanish agree-
ment on Project Mercury tracking sta-
tion in Canary Islands was announced
(1 of 16 simllar agrcements with other
natlons). :

March 22: USAF Titan fired 5,000 stat-
ute miles and data capsuie recovered.

March £3: Explorer satellite launched by
Juno IT but did not orbit.

——: Los Alamos Scientific Laboratories
dlsclosed controlled thermonuclear fusion
was achieved by Scylla II device for less
than a milllonth of a second at about 18
million degrees centigrade.

March £5: Aerobee 150-A, a new type,
fired from new launch tower at Wallops
Station, reached an altitude of 150 miles
and achieved rocket performance objec-
tives as well as micrometeorite impact
counts.

——: First flight and first powered flight
of the X-15 (No. 1) in the NASA/USAF
research program, NASA's Joseph A.
Walker as pilot.

—: First launch of missile from a nu-
clear submarine when a Reguius I was
fired from the Halibut oft Oahu, Hawall.

——: DOD formally announced high pri-
ority for MiQas project.

—: Signals recelved from a distance of
2 million miles from PIONEER V.

March £28: Two of Saturn’s first-stage
engines passed initinl static firing test of
7.83 seconds duration at Huntsville, Ala.

——: NASA announced selection of Aero-
jet-General to bulld the power conversion
equipment for the SNAP-8 (Sysiem for
Nuclear Auxiiiary Power), and to inte-
grate the veactor into an operational
system. SNAPF-8 is a joint NASA-AEQ
project.

March £9: Naval Weapons Annex,
Charleston, 9.0., was opened, providing
capability for missile final assembly and
loading of submarines.

——: First tully guided flight of Polaris
from Observation Island.

During March: NASA let contract with
Naval Ordnance Tost Station, Inyokern,
Calif., to sludy the feasibility of control-
ling the direction of turust from a nozzle
by injecting gas or liquid into the nozzie
expansion cone.

April 1: First known weather observa-
tion satellite, TIROS I (Television Infra-
Red Observation Satellite), launched into
orbit by Thor-Able, and took pictures of
earth’s cloud cover on a global scale fromn
450 ‘miles above until June 29. TIROSI
was halled as ushering in “a new era of
meteorological observing.” (See Appen-
dix A.)

——: Fourth suborbital Shotput test of
the 100-foot-diameter sphere later known
as Echo was launched from NASA Wal-
lops Station to an altitude of 235 miles
and inflated successfully.

April 2: LUNIK I completed first orbit
around the sun.

April §: Project Ozma Initlated to listen
tor posslble signal patterns from outer
space other than natural “noise,” at the
National Radio Astronomy Observatory
at Green Bank, W, Va. :

April 6: Four Saturn’s first-stage engines
successfully tested at Huntsviile, Ala.

——1: SPUTNIK 11X reentered the earth's
atmosphere.

April 7: Ma}. Gen. Donald N. Yates
(USAF) named Deputy Director of De-
fense Rescurch and Engineering for
Ranges and Space Ground Support.

April 12: First production model of Mc-
Donnell-built Mercury capsule was de-
livered to NASA.

Aprit 18: Navy TRANSIT I-B launched
into orbit by Thor-Able-Star with navi-
gation payiond experimeut at Cape Ca-
navernl. Flight demonstrated the first
engine restart in space and the feasibility
of using satellites as navigational alds.
{See Appendix A.)

April 14: First underwater launch of
Tolarls missile, from an underwater tube
off San Clemente Isiand, Calif.

———? Willinm M. Holaday's resignation
as Chairman of the Civil-Military Liaison
Committee accepted by the Presideut.
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April 14: One week in self-sustained sin-
ulated space capsule environment cou-
cluded by C. A. Metzgen at USAF Aero-
space Aledical Laboratory.

April 15: DISCOVERER XI launched
from Vandenberg AFB and stayed in
orbit, reentry capsule was not recovered.
(See Appendix A.)

April 17: PIONEER V transmitted télem-
etry a distance of 5 million miles from
earth,

April 18: Scout test vehicle, with live first
and third stages, fired from Waliops Sta-
tion, but vehicle broke up after first-
stage burnout.

——: NASA selected Avco Manufactur-
ing and Generai Electric to eonduct en-
glneering and development studies on an
electric rocket engine.

April 19: NASA announced negotlation
of a contract for development of a space-
craft solar powerplant, Sunflower I, with
Thompson-Ramo-Woolridge.

——: ONR Aerobee-Hi{ made series of
X-ray photographs of the sun from an
altitude of 139 miles.

April 20: Spin of TRANSIT I-B was re-

duced from 170 to 4 rpm by ground.

control,

April 2¢8: Radar beara transmitted along
electron lines of the earth’s magnetic
fleld extending into the exosphere, first
confirmation of theory and work of Roger
M. QGallet of the Natlonal Bureau of
Standards and Henry Q. Booker of Cor-
nell University. Echo reflected from the
earth successfully recelved 0.2 of a sec-
ond later after traveling 37,000 mifles,
perhaps offering a rew tool to study the
effect of solar eruptions on the earth's
magnetic fleld and a new long-range sur-
veillance method using radar.

April 23: NASA fired first of five Aero-
bee-Hl sounding rockets from Wallops
Station In program to measure ultra-
violet radiation.

~——: NASA announced that Robert .
Gottfried of GSFC had successfully “re-
paired” faulty diode in PIONEER V (5.5
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wmilllon iles from earth) by reworking
of telemetry.

April 26: IRAC Table of Frequency Al-
locations (official allocation of frequency
tabie for United States and possessions)
was approved, relating to frequency as-
signments for space research based on
1059 ITU Conference in Geneva, Switzer-
land.

———: NASA announced selection of Doug-
las Aircraft for constructlon of second
(S—4) stage of initial 0-1 Saturn launch
vehlicle,

April 27: Completion of technlcal review
of Dyna-Soar program announced by the
Alr Force.

———: NASA signed contract with Aero-
nutronic, a division of Ford Motor Co.,
for development and production of the
first survivable capsule for landing in-
struments on the moon.

April £29: Milestone achieved in comple-
tion of interim or formal agreements
concluded for all oversea Mercury track-
ing statlons.

———: NASA press conference with par-
ticipating sclentlsts reporting on the
correlation of data recelved from EX-
PLORERS VI and VII, and PIONEER
V during the solar storm on March 21,

April £9: AWl eight englnes of the Saturn
engine were fired for the first time at
Huntsville, Ala.

During April: Seven Mercury astronauts
completed training session at the Navy
Aviation Medlcal Acceleration Labora-
tory, Johnsville, Pa,

Alay 4: Lewis Research Center began
testing of high-energy hydrogen-oxygen
engines in an altitude test facllity capa-
ble of subjecting an entire prepulslon
gystem to a space environment. On Juns
17, LRO began similar testing of hydro-
gen-fluorine engines.

May 5: NASA held a press conference on
high-altitude weather research wusing
Lockheed U-2 afrcraft, one of which was
reportedly lost on May 1 over Turkey.

May 8: 150-watt trapnsmitter on PIO-
NHER V interplanetary spucecraft was
commanded &t 5:04 a.m. e.d.t., and oper-
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ated satistactorlly while 1t was 8,001,000
miles from earth, another cornmunica-
tions record.

Yay 9: First production model of Proj-
ect Mercury spacecraft was successfully
jaunched from NASA Wallops Statlon to
test escape, landlpng, and recovery B8ys-
tems. Known gs the “beach abort” shot,
the Mercury capsule reached 2,540 feet
before parachute landing and plckup by
Marlno helicopter returned it to Wallops’
bhangar 17 minutes after launch.

May 10: Submarine U.8.8. Triton com-
pleted 41,5619-mile submerged cruise
around the world.

May 12: Speed of Mach 3.2 and 78,000-
toot altltude attained in X-15 (No. 1)
with interim engines by NASA’s Joseph
A. Walker. This was the flrst remote-
launch operatlion (100 miles from release
from “mother” alrcraft to landing site at
Edwards AFB).

May 13: Echo satellite, a 100-foot passive
reflector sphere, falled to orbit with first
complete three-stage Thor-Delta launch
vehicle. '

May 14: Founding of the International
Academy of Astronautics announced by
the TAF and the Danlel and Florence
Guggenhelm ¥oundation.

May 15: SPACECRAXT 1 welghing 10,
000 pounds launched into orbit by the
U.8.9.R, the first successful effort to or-
blt a vehicle large enough to contaln a
human passenger, although efforta to re-
cover the space capsule failed. (See
Appendix A.)

May 19: TIROS I weather satellite
spotted & tornado storm system In the
vicinity of Wichita Falls, Tex.

~—: X~15 (No. 1) flown to 107,000 feet,
its highest altitude to date, by Maj. Rob-
ert M. White (USAF), at Edwards AFB.

May £0: Atlas ICBRM fired 9,040 statute
miles from AMR to Indian Ocean, longest
known flight of an ICBM to date. Mis-
slle attalned an apogee of about 1,000
miles.

May 21: First pudblic showing of F-1 en-
gine mockup.

May 24: MIDAS II test satcllito success-
fully launched into orblt from AMR by
an Atlas-Agena launch veblcle, a test of
an USAF gurvelllance system designed
to provide warning of long-range missile
launching, the first antl-missile early-
warnlng satellite,

May 27: Rate of spin of TIROS I satel-
lite was increased by ground command.

———: ONR Aerobee-HI launched to 135-
mile altltude carrylng eight telescopes to
map sky by means of ultraviolet light,
from WSPG.

May 30: NASA evtabllshed Office of Tech-
nical Informatlon and Educational Pro-
grams (OTIEP) In Headquarters to carry
out pertinent requirements of the Na-
tional Aeronautics and Space Act of 1058
and related functions. Shelby Thompson
of AEC was named as Director.

May 81: 100-foot Inflatable sphere
launched from NASA Wallops Station
to an altitude of 210 miles to test payload
conflguration carrying two beacon trans-
mitters, a development flight of Project
Echo.

——: NASA disseminated telemetry cali-
bration for EXPLORER VII to members
of the Committee on Space Research
(COSPAR).

——¢ NASA selected Rocketdyne Divl-
slon of North Amerlcan Aviation to
develop a 200,000-pound-thrust engine
utlllzing hydrogen and oxygen propel-
lants. This engine s second only to the
¥-1 in single-thrust chamber level.

June I1: Navy assumed operational re-
sponsibillty for PMR.

June £-3: Panel on Sclence and Technol-
ogy of the House Committee on Science
and Astronautics held its second meeting
in YWashiugton.

June 5: Winzen Research launched 10%
cublc-foot balloon from NAS Glynco, Ga.,
for cosmtc ray studies; after 10 days of
flight the balloon disappeared over the
Pacific on a westerly headlng.

June 7: Coutract for ion engine develop-
ment was awarded by NASA to Hughes
Alreraft.
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June 8: Complete eight-engine static
firing of Saturn successfully conducted
for 110 scconds at MSKC, the longest
firing to date,

——: XLR-99 engine mounted in X-1§
{(No. 3) during test-siand runs by the
contenctor exploded, which damaged alr-
craft but did not injure contractor’s test
pilot in the cockpit. .

June 14: AEC's SNAP-2 Experimental
Iteactor (SER) reached 147,300 kllowatt-
hours of operation at design tempera-
tures and power during which 1,000 hours
of continuouns operation was attained.

——: NASA amounced creation of
Launch Operations Directorate (L.OD)
to become operational on July 1, to be
headed by Dr. Kurt Debus of Marshall
Space Flight Center, who headed the
Army launch operatlons of EXPLORER
I and the first American payload to orbit
the sun, PIONEER IV,

——: Small explosive charge ignited
flare package on slde of Titan ICBM at
AMR, causing first missile fatality (J.
G. Slbole) in 10 years of missile launch-
ings at Cape Canaveral.

June 15: Saturn static test firlng of 121
seconds successful at MSFC,

June £22: Navy TRANSIT II-A, an ex-
perimental navigation satelllte with two
payloads (navigation and radiation
mensuremnent), successfully launched
into orblt by Thor-Able-Star vehicle.
This was the first time that two instru-
mented satellites have been placed into
orbit at the same time. (Sce Appendix
A)

June 24: 3500-w SNAP mercury-Rankin
cycle-turbine alternator package endur-
ance test was successfully terminated at
2,500 hours of operation at design condi-
tions, by AEC.

June 25: Aerospace Corp., a nonprofit
civillan organization to manage engineer-
ing, rescarclh, and development aspects of
missile and military space programs, was
established by the USAF.

June 26: Six-mlnute message recelved
by Jodrell Bank, England, was last com-
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munieation received from PIONEER V,
then 22.5 milllon miles from earth mov-
ing at a relative veloclty of 21,000 mph.
Since March 11 when launched, I'TO-
NEER V traveled some 180 miilion miles,
and it would fly 18 milllon miles closer
to the sun than any wanmade object.

June 28: The Smlthsonian Institution
awarded 1ts bighest honor, the Langley
Mecdal, to Robert H. Goddard posthu-
mously. .

——: U.S.S.R. announced that it would
conduct new series of long-range milsslle
shots into the Pacific, July 5-31, 1960.

June 29: DISCOVERER XII faiied to go
into polar orbit.

——: TIROS I ended its operatlonal life-
time, transmitting a total of 22,952 pic-
ture frames of the earth’'s cloud cover
and completing 1,202 orbits since launch
on April 1.

July 1: NASA George C. Marshall Space
Flight Center, with Dr. Wernher von
Braun as its Director, officially opened
with formal transfer to NASA from
ABMA, at Redstone Arsenal, Huntsvllle,
Ala.

——: First complete Scout launch ve-
hicle fired from NASA Wallops Station,
but fourth stage separation and firlng
was not accomplished.

——: Paclfic Missile Range (PMR) Fa-
cility establlshed at Eniwetok, Marshall
Islands.

——: FRirst operational version of Titan
ICBM falled to launch at Cape Canav-
eral. .

July 4: Soviet Tass announced that
Russia last month successfully launched
a new 4,400-pound-thrust rocket carrying
a rabblt and two dogs to a reported alti-
tude of 124.8 miles.

——: Plper Comanche set a world. dis-
tance record in a closed circuit of 6,621.28
miles, Max Conrad as piiot.

July 8: Sccond experimental reactor
(Kiwl-A Prlme) 1u the Project Rover
nuclear rocket program was successfully
tested at full power and duration at Jack-
ass Flats, Nev.

July 11: NASA selected Hughes, North
American, Space Technology Laboratory,
and McDonnell to study designs for the
first lunar soft-landlng spacecraft.

——: Dr. Ivan A Getting of Raytheon
was named first president of the Aero-
space Corp.

——: Bell Telephone outlined to F*'CO a
plan for worldwlde service based upon
a network of 50 satcllites fn polar orbit
at 3,000-niile altitude.

July 12: Mistran (Missile trajectory
nieasurement system) for AFMTC initi-
ated by USAF contract with General
Electric.

July 17: First of three NASA experiments
carrled by USAF balioons, carrylng a
NASA capsule containing 12 miee to 180,-
000-foot altitude for 1114 hours, in sup-
port of study of effects of heavy primary
cosmlc ray particles.

July 18: Dr. Robert C. Seamans, Jr.,
‘formerly chief engineer of RCA Missile
Electronics and Control Division, was
named Associate Administrator of NASA
to replace Rlichard B. Horner,

July 20: Two Polaris (A-1X) test mis-
stles successfully launched from sub-
merged submarine, the George Washing-
ton, marking a major milestone in the
Navy ballistic missile program. ¢

July £1: NASA fired a Nike-Cajuun sound-
ing rocket from Fort Churchill, Mani-
toba, Canada, contalnlng an instrumented
payload to measure data on energetic
particles during a period of low solar
activity.

July 22: First flight of NASA’s Irls
sonuding rocket successful, designed for
100-pound paylioads to altitudes of about
200 miles, from Wallops Statlon.

July £28: Second of USAF-NASA balloon
flights carrying NASA life science experi-
ment to an altitude of over 130,000 feet
for 1114 hours.

« July 24: Donald Plccard established Class
I world altitude rccord of 3,740 feet in
plastic balloon HOLUIDAY, from Minne-
apolis, Minn.

July 26: Bnd of series of Army Bell HU-1
Iroquois helicopter flights which estab-
lisheq four new world records.

July 28-29: FKirst NASA-Industry Pro-
gram Plaus Conference held in Washing-
ton, D.C.

July 29: Project Apollo, advanced
manuned spacecraft program, was fivst
announced at NASA's Industry Confer-
ence.

: Atlas launch vehicle carrying un-
manned Mercury capsule exploded 85 sec-
onds after launch from AMR.

——: The 300-kw (e) static reactor elec-
trlc power system attained first critical-
ity. SNAP 10, utiiizing thermoelectric
conversion with no moving parts, was
being developed for satellite application.

July 81: Dr. John F. Victory, the first
employee of NACA hired in 1015 and
recently Assistant to the Administrator
of NASA, retired after 52 years of con-
tinuous Government service, including
many Important contributions in formu-
lating natlonal air policies and in estab-
lishing aeronautical research facilities
and programs.

August 2: NRL Aerobee reached 90-mile
altitude from WSPQG with instruments to
measure ultraviolet spectrum of the sun.

——: Army Ordnance five-stage Strong-
arm sounding rocket launched from Wal-
lops Station, reachlng an altitude of 300
miles, although fifth stage did not
function,

August 8: First Sparrowbee sounding
rocket launched from Wallops Station,
lifting 06-pound University of Michigan
payload to 260-mile altitude.

Aupgust 4: X-15 (No. 1) rocket airplane
with interlm engines established new
unofficial world specd record of 2,100
mph, with Joseph Walker, NASA test
pilot, at the controls. This topped
Captaln Apt's speed of 2,004 mph at-
tained in the X-2 on September 27, 1950,

August §: NASA and the Department of
Defense announced the settlement of
patent infringement claim by the estate
of the late Robert II. Goddard, which
had been pending since 1951, for $1 mil-
lion ($765,000 by USAF, $125,000 by
USA, $100,000 by NASA, and $10,000 by
USN).
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August 5: 1GY data relcased indlcated
that upper atmospliere’s density becomes
twice as great in December as ln June.

August 6: While over Blossom Point,
Md., simultaneously with a Class 1 golar
flare, TRANSIT II-A satellite trans-
mitted 6 minutes of clear reception show-
ing history of development of ultraviolet
and X-ray emission In relation to lono-
spheric behavior and to solar-radio
nolse. '

August 10: DISCOYERER XIII launched
successfully into a polar orbit.

August 11: First manmade object re-
covered from an orbiting satellite, the
85-pound instrumented eapsule of DIS-
COVERER XIII recovered from the
ocean off Hawail after 18 orbits. Silken
50-star American fiag it carried was pre-
sented to the President on August 135,

August 12: X-15 (No. 1) with interim
englnes and with Maj. Robert M. White
(USAF) at the controis, established a
new altitude record for a manned ve-
hicle of 138,500 feet. This topped Cap-
tain Kincheioe's record altitude of 126,
200 feet attained on September 7, 1956,
in the X-2 rocket research aircraft.

——: NASA’s ECHO I, the first passive
communlcations satellite, successfully
launched into orbit by a Thor-Delta. It
reflected a radio message from the Presi-
dent across the Nation, thus demonstrat-
ing the feasibility of globanl radio com-
munications via satellites. The 100-foot-
diameter aluminized Mylar-plastic sphere
was the most visible and largest satellite
launched to date. (See Appendix A.)

———: USAF Atlas carrying radiation
experiments In nose cone was fired 5,000

miles from Cape Canaveral, but nose

cone was not recovered.

——: Navy Polaris missile fired 1,000
miles down AMR.

August 13: Army announced completion
of a project for mapping lunar landing
sites,

August 15: NASA announced selection of
Plasmadyne Corp. for contract negotia-
tions on a 1-kilowatt electric arc Jet
rocket engine.
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—— "I'wo pliots sealed in “spaco cablu”
for 17-day simulated flight to the moon,
at SAM, Brooks AYD, Tex.

August 16: Capt. Joseph W. Kittinger,
Jr. (USA)), parachuted from EXCEL-
SIOR III balloon at 103,000 feet, falling
17 miles before chute was cmployed at
17,500 feet, a new parachute record.

-1 11th Congress of the IAY opened in
Stockholm.

August 17: ECHO I visible to sky-
watchers and provided reflection for
numerous long-range radio transmissious
by private and governmental research
agencies in the United States.

August 18: ECHO I utilized for trans-
atiantic communications when carrier
signal was recelved by the French Tele-
communications Establishment (CNET).
Subsequently, voice and music transmis-
slons were received by the University of
Manchester at Jodreil Bank and other
British Installatlons.

——: USAF DISCOVERER XIV
launched into polar orbit from Vandecn-
berg AFB, Calif, (See Appendix A.)

——: USAF-Army COURIER IA com-
munlcationg satellite failed to orbit due
to premature shutdown of first stage of
Thor-Able-Star.

August 19: SPACECRAFT II launched
into orbit by the U.S.S.R. weighing § tons
and carrying a biological payload includ-
ing two dogs. (See Appendix A.)

~—: Second time 8 manmade object was
recovered intact from earth orbit and the
first midalr recovery of an object from
space, when USAF C-119 transport
snared the 300-pound capsule of DIS-
OOVERER XIV at 10,000 feet, Capt.
H. F. Mitchell {USAF) as pllot of the
c-11¢.

——: Wirephoto of President Eisenhower '

transmitted from Cedar Rapids, Iowa,
to Dallas, Tex., via ECHO I sateliite.

August 21: U.8.S.R. announced safe re-
covery of blologic payloads of SPACE-
ORAFT II after 17 orbits, and reported
that 2 dog passengers were in excellent
physical condition. This was the first
successful recovery of life forms from
orbit.

August 22: Smithsonian Astrophysical
Observatory reported that solar pressure
was pushing ECIIO I's perigee 114 miles
closer to the carth every 24 hours.

August 23: Bell Laboratory technicians
successfully transmitted & volce and
music message from New Jersey to Jod-
rell Bank, England, via XCHO I.

——: Aerobee-Hi with 208-pound pay-
load launched from NASA Wallops Sta-
tion 118-mile altitude.

August 24: BCHO I first went into earth's
shadow with its two tracking beacons
still operating. Since going into orbit on
August 12, it had relayed hundreds of
telephonic ' experiments and transmis-
slons.

August 26: Construction begun on the
world's largest radar at Arecibo, P.R,,
capable of bouncing signals off Venus,
Mars, and Jupiter, with Cornell Univer-
sity as the prlme contractor under direc-
tion of ARPA and USAF,

August 30: First Industry Conference
conducted by NASA QGoddard Space
Flight Center.

August 81: Joint NASA-AEO Nuclear
Propulsion Office (NPO) created at Ger-
mantown, Md., with Earold B. Finger as
Manager.

During August; NASA suspended work
on geodetic satellite program pending
determination of whether it was to be &
civilian or military program.

USAF Atlas squadrons became
operational at Warren AFB, Wyo.

Beptemder §: McDonnell F4H-1 Phan-
tom 1I Navy fighter flown 1,216.78 mph
on 500-km closed course for a new record,
Lt. Col. T, H. Miller (USMQ) as pilot.

September 8;: ONR announced that radlo
signals had been received from the planet
Saturn and a star 8,000 light-years away
by the University of Michigan’s 85-foot
radio telescope.

——: DPresident Nisenhower formally
dedicated the NASA George O. Marshall
Space ¥light OCenter at Huntsville, Ala.

September 10: X-15 flown at more than
2,100 myph aund to 80,000 feet.

September I3: NASA and DOD an-
nounccd the creation of the Aeronautlcs
and Astronautics Coordinating Board “to
review planniug, avoid duplication, coe-
ordinate activities of commeon interest,
identify problems requiring solutlon
either by NASA or the Department of
Defense and insure a steady exchange
of Information.” Dr. Eugh L. Dryden,
Deputy Administrator of NASA, and Dr.
Herbert F. York, Director of Research
and Engineerlng of DOD, were named
cochairmen of the Board.

~——: DISCOVERER XV placed into
polar orbit. (See Appendix A.)

———3 NASA gave bidders briefing to in-
dustry representatives on Project Apollo
study contract at Space Task Group,
Langley AFB, Va. ’

-——: Bllateral agreement with South
Africa ratified providing for construction
of new tracking station in South Africa.

September 13-14: First meeting of the
NASA Advisory Committee on Space Bi-
ology, chalred by Dr. Melvin Calvin,

September 14: Recovery capsule of DIS-
COVERER XY located from aircraft, but
bad weather prevented surface pickup
before it sank.

September 15: Two USAF pilots, Capt.
W. D. Habluetzel and Lt. J. 8. Har-
greaves, completed a 30-day, 8-hour, and
24-minute simulated round trip to the
moon in the space cabin simulator at the
School of Aviation Medicine, Brooks
AFR, Tex.

Reptember 16-22: 27 research rockets
were launched by U.8. scientists asa part
of the COSPAR International Rocket
Interval for 1960.

September 19; Atlas ICBM flired 9,000
miles from Cape Canaveral to the Indian
Ocean in 50 minutes, the second record
distance flight.

——: NERV (Nuclear Fmulsion Recov-
ery Vehicle) experiment successfully
launched from Point Arguello, Calif., by
an Argo D-8 rocket, the first NASA
launching at PMR. NERY instrumented
capsule reached an altitude of 1,260 miles
before landing 1,300 miles downrange
where it was picked up by Navy ships 8
hours later. It reached the highest
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kunown altilude that any manmade object
had attained to be recovered successfuliy
{rom space.

September 20: Aero Commander G80F
sct a world class altitude record of 36,932
feet for light alrcraft, Jerrie Cobb as
pilot.

September 21: USAF Blue Scout rocket
fired from Cape Capaveral placed ipo-
strumented payload 16,600 miles above
the earth, the first of 11 such tests, but
no dala were received due to radio
malfunction.

September 22: President Eisenhower’s ad-
dress to the General Assembly of the
United Natlons pointed to the importance
of international agreement on measures
to “enable future generatlons to find
peaceful and scientific progress not an-
olher fearful dimension in the arms race,
as they explore the unlverse,”

September £5: Atlas-Able 8 lunar orbital
probe of NASA falled to achleve trajec-
tory because of malfunction in one of the
upper siages.

——: McDonnell F4H-1 Phentom II
Navy fighter flown record 1,390.21 mph
over 100-km closcd counrse at Edwards
AFB, Comdr. J, F. Davis as pilot.

Septembder 26: NASA and Weather Bu-
reau issued joiut Invitation to scientists
of 21 nations to participate In meteoro-
logical research connected with future
Tirus satellite.

: Heat balance between atmos-
pheric pressure areas near the earth’s
surface and temperature readings In
space, reported as a result of experiments
in EXPLORER VII launched October 18,
1959, by Dr. Verner E. Suomi of the Un!-
versity of Wisconsin.

——: Formal meeting of the DOD-NASA
Aeronautics and Astronautics Coordinat-
ing Board (AACH).

Scptember 27: Parachute designed to
slow reentry specd of space capsules suc-
cessfully tested at a speed of 2,000 mph
after rocket boost to 30-mile altitude,
over Xglin AFB, Fla.
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——: Mnassive Soviet ncws buildup for
thls as “a day in the history of the
world,” while Premier Khrushchev was
at the U.N. General Assembly meeting in
New York. Rumored space spectacular
did not npparently take place.

Beptember 30: To Qate, the Smlthsonian
Astrophysical Observatory had photo-
graphed approximately 17,200 satellite
passages with the Baker-Nunn Optical
Network, and had recorded 17,000 visual
observations by Moonwatch,

: Soviet test pllot K. K. Kokkinaki
establlshed world speed record of 2,148.3
km/br in deita-wing E-GG Jet alreraft
over 100-km closed course.

~——: Formal agreements for all NASA
tracking stations, planned at present,
were either concluded or near conclusion.

Octoder 1: First BMEWS (Ballistie Mis-
sile Early Warning System) station went
into operatlon, at Thule, Greenland.

October 2: JPL announced that 85-foot
recelving antenna for space tracking at
Woomera, southwestern Australia, would
be operational by November 1.

Octoder 8: ONR STRATCSCOPR balloon
carrying equlpment to photograph the
halo around the sun was launched at
80,000 fecet in a serles of high-altitude

- coronascope flghts.

October 4: COURIER I-B active com-
niunjcations satellite successfully placed
into orbit by Thor-Able-Star launch ve-
hicle from Cape Canaveral. After com-
pleting one orbit it recelved and recorded
a transcribed message to the United Na-
tions by President Eisenhower trans-
mitted from Fort Monmouth, N.J.,, and
retransmitted it to another earth station
in Puerto Rico. This marked the 100th
launch of the Douglas Thor, military and
scientific combined, and a Thor record
of 60 percent of the U.S. satellites
boosted into orbit.

—— Second complete NASA Scout vehi-
cle fired successfully to its predicted
8,500-mile altitude and 5,800-mile impact
range, from Wallops Station.

October 7: AEC briefing held at the Ne-
vada Test Rite at Jackass Flats, Nev,, for
represcntatives of 26 companies for pro-
posals to study ths requiremnents for a

National Nuclear Rocket Engine Devel-
opment Facliity. Existing test facllitles
are fully committed to the developwnent
of nuclear reactors.

——: Fédération Aéronautique Interna-
tionale mecting at Barcelona, Spain, ac-
cepted first rules to govern establishment
of official records for manned spacecraft.
The first record to be recognized must be
at least 100 km, and later recordg must
exceed existing record by 10 percent.
Four categorles for records are duration
of flight, altitude without orbiting earth,
altitude in orbit, and mass lifted above
100 km.

Ootober 10: Interagency meeling on the
establishment of an operational metero-
loglcal satellite system was held at NASA
Headquarters.

October 11: USAF SAMOS I launched
from Vandenberg AFB, but falled to
orbit,

October 12: Dr. T. Kelth Glennan, NABA
Administrator, announced that communij-
cations satellites developed by private
companies on a commerclal basis would
be launched by NASA at cost to assist
private industry in developing a commu-
nications network.

———: Heavy-equipment parachute drop
record of 41,740 pounds, from Lockheed
0-120 Hercules transport to ground at
El Centro, Calif.

October 13: USAF Atlas launched at
AMR placed nose cone containing three
black mice 650 miles up and 5,000 miles
downrange at 17,000 mph. Nose cone
was recovered in target area near Ascen-
sion Island, the three mice surviving the
flight in “good condition.”

——: Transmitter of EXPLORER VIiI
falled to stop as programed.

~—: Camera mouuted in nose of Atlas
photographed stars at T00-mlle altitude,
providing first color picture of the earth

~ from 600-mile altitude.

Ootoder 15-18: Four operational-type Fo-
laris mlisslles successfully launched from
submerged Pairick Henry off the Florida
coast.

October 17: Project Mercury weather
support group established at NASA's re-

quest in the Office of Meteorological Ile-
search of the Weather Bureau.

Octoder 18: Second Iris rocket rose to
140 miles with a payload of 125 pounds
from Wallops Station.

Octodber 19: Kiwl-A No. 3 static test of
nuclear rocket propulsion was success-
fully conducted at AEC Nevada test site,
resulting in NASA~AEC call for bids for
industrial development phase of Project
Rover on November 1, 1960.  °

——: NASA announced award of pre-
liminary deslgn contracts for solid-fuel
rockets with thrusts between 2 and 15
million pounds to Aerojet-General, Grand
Central, and Thiokol.

——: Dr. Hugh L. Dryden recelved the
Elliott Cresson Medal of the Franklin
Institute,

October 21: FCO recelved formal applil-
cation of American Telephone & Tele-
graph for authority to operate a commu-
nications satellite.

October 23: COURIER I-B stopped trans-
mitting, but radio tracking beacon con-
tinued to function. In 18 days it had
transmitted 118 milllon words.

Ootoder £4: Titan ICBM fired 6,100 miles,
100 miles longer than any previous shot,
wlith tactlcal-type nose cone.

October £5: NASA sclected Convair, Gen-
eral Electric, and Martin to conduct in-
dividual feasibility studies of an ad-
vanced manned spacecraft as part of
Project Apollo.

Ootoder 26: USAF DISCOVERER XVI
suceessfully launched with new payload,
but failed to go into polar orbit.

October 27: Institute of the Aeronautical
Sciences (IAS) changed its name to the
Institute of the Aerospace Sclences.

October 31: DOD ordered a stepup in de-
velopment of the mach 3 B-T0 supersonje
bomber,

—: USAF anuounced consideration of
proposals for “aerospace plane” capable
of scooping up tons of oxygen in upper
atmosphere before spacc fiight, then re-
entering for landing as an airplane.
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During Oclober: Construction of space
simulator began at ye Canyon Research
Center of Lockheed for study of disinte-
gration of materials at simulated 800,000
feet at temperature of —320° I,

~——: Structures Research Division of
NASA Lanpgley continued ablation studies
begun in 1936 with electric arc-powered
jet, achleving 9,000° F for 105 seconds
on an illustrative test. . ’

November 2: Lunar atlas prepared for
USAF by group under technical direction
of G. P. Kuiper was released, an “Ortho-
graphic Atias of the Moon” charted 5,000
base points combined with best avallable
photos and grids.

November §;: EXPLORER VIII launched
into an elliptical. orbit from AMR by
four-stage Juno I, containing instru-
mentation for detaiied measurements of
the lonosphere. This was the 10th time
that JPL-developed upper stage rocket
clusters had successfully placed satel-
lites or deep space probes into orbit.
(See Appendix A.)

November 4: New resuits in sustalning
hydrogen fusion for 1 wmililsecond at 60°
¥ reported by University of California
sclentists.

November 5: Operational date of first
Minuteman squadron advanced a full
year to July 1942 by USAF,

November 6: U.8.8.R. published atlas on
the far side of the moon based on LUNIK
III photographs.

——: Japanese BSpace Development
Council recommended initlatlon of basic
studies for launching an earth satellite.

November 8: USAF RBlue Scout Junior
with radiation-study payload reached
24,500-mile altitude, but second stage did
not burn full program,

——: NASA LITTLE JOD test flight of
Mercury capsule, capsule did not sep-
arate from booster,

November 9: NRL Aerobee-Hi collected
data on ultraviolet radlation in the night
~ sky 121 miles above WSPQG,
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——: Post Oflice Department transmitted
a “speed mali” letter from Washington
to Newark, N.J., by bouncing microwave
transmission off ECIIO I.

Eurly November: NASA-DOD Aeronau-
tics and Astronautics Coordinating Board
(AACB) and cognizant members agreed
that NASA could drop the tracking light
geodetic satellite and utillze other space
projects to obtain geodetle data for the
sclentific cornmunity.

November 10: Advanced Polaris (A-2)
successfully launched on record 1,000-
mile flight at AMR.

——: Department of Defense placed
Navy's SPASUR (Space Survelllance De-
tection Net) and the Air Force's SPACE-
TRACK (Natlonal Space Survelllance
Control Center) under the North Ameri-
can Air Defense Command for military
functions. NASA wouid assume SPACE-
TRACK’s function of passing on infor-
mation on space vehicles to the world’s
sclentific community.

November 12: DISCOVERHR XVII
placed into polar orbit from Vandenberg
AFB, restartable Agenda B second stage
successfully flown for the first time.

——: Navy anncunced development of
technlques for low-cost satellite-launch-
ing facllitles from airplanes, barges,

. ships, or from underwater.

November 14: Capsule of DISCOVERER
XVII ejected after 31 orblts and success-
fully snared at 9,000 feet by USAF O-119
alrcraft, the second such recovery in
midair of a space object.

w—: 1GY Warning Center reported that
solar flares were causing “extremely se-
vere'’ magnetic disturbance of the earth’s
atmosphere, an event detected by BX-
PLORER VII and later analyzed as
greatest burst of solar radiation in the
satellite’s 18 months of operation,

~—: DOD aunounced that NASA,
USAPF, USA, and U'SN were jointly build-
ing a geodetic satellite to map the earth
accurately.

——: USAY reported that printed mes-
sages and weather maps bad been sent
up to 900 miles by bouncing radlio signals
Gff meteor tratls,

—— 1 First letler carried by satellite mail
(31 orbits and a distance of about a
million miles), a letter from USAF Chief
of Staff to the Secretary of Defense car-
ried in capsule recovered irom DIS-
COVERER XVIIL,

November 15: X-16 (No. 2) with new
XLR-99 engine (57,000-pound thrust)
flown to nearly 80,000 feet and 2,000 mph
on first test flight by A. Scott Crossfleld
at Edwards AFB, Caiif. Xarller interim
engine, XLR-11 with one-quarter of the
thrust of the XLR-9¢, had pushed the
X-15 to new world speed and altitude
records of 2,196 mph and 136,500 feet.

————: Prof. A. Gib DuBusk, geneticist at
Florida State University, reported that
bread mold specimens, rocketed to 1,200-
mile altitude on Argo D-8 capsule on
September 19, had shown 30 times as
many changes as control cells.

——: USAF Mace-B flight tested 1,000
miles.

———: Data capsule fired 5,000 miles
downrange from AMR by Atlas I1CBM,
which was recovered 1 hour later.

——: Aecrobee-Hi launched to 145-mile
altitude from NASA Wallops Station, Va.

November 17: NASA established Test
Support Office at the Pacific Missile
Range (PMR), to function under Launch
Operations Directorate, Marshall Space
Flight Center,

——: Last test of Polaris (A-1, 1,800
mile series) from AMR unsuccessful.

———1: U.8. proposed upper atmosphere
rocket probes from Woomera Rocket
Range in Australia.

November 19: Albert Hibbs of JPL re-
ported that EXPLORER I had also dis-
covered clouds of cosmic dust in its orbit,
information found by coptinued exam-
{nation of data obtained during 4 months
of payload transmission after lannch on
Jannary 81, 1868. EXPLORER I re-
mained in orbit.

Novcmber £1: Mercury Redstone flight
test (MR-I) at AMR terminated prior
to iftoff because of fanlty ground-sup-
port eircultry which had not been noted
on sume 60 previons Radstone firings.

500-pound capsule of USAF
launched to 32-mile altitude and recov-
ered intact by means of drag balloon and
parachute known as the “DBallute”
system.

November 22: India and United States
announced jolnt program of some 40
high-altitude bailoon flights from India,
starting in December.

— .+ Aerobee-Hi fired to 103-mile alti-
tude from NASA Wallops Station with
four stellar spectrometers developed for
an experlment by the University of
Rochester’s Institutlon of Optles.

——: National Sclence Foundation an-
pounced that tbe National Center for
Atmospheric Research, operated by a
group of universities, would be slted at
Table Mountain, near Boulder, Colo.
walter Orr Roberts was named as Direc-
tor of this NSF Center which will do
fundamental research and serve as & cO-
ordinating center for a network of at-
mospheric Investigations.

——: ARPA technical advisory group
established to facllitate exchange of in-
formation between technical manage-
ment and research personnel on Project
Defender.

November £38: X-16 (No. 2) flown on
second test filght with XLR-D0 engine by
A. Scott Crossfield, restarting the englne
in fiight for the first time.

— : TIROS II weather sgatellite
launched by Thor-Delta at AMR, the 14th
successful U.S. satelllte launched to date
in 1960. (See Appendix A.)

——: In a letter to the chairman of the
Senate Comrpittee on Aeronautical and
Space Sciences, NASA Administrator
Glennan defined low-altitude (orbits of
2,000 to 6,000 miles) active communlica-
tiona satellite development to “stimulate
those developments which promise early
beunefits to our citizens.”

— Plastic balloon launched from Siousx
Falls, 8. Dak., with University of Michi-
gan instrument package designed to take
cloud pictures to compare with those
taken by cameras in TIROS IL

November £5: NASA sclentists Increased
the speed of spin of TIROS II by means
of ground radio command.
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November 27: Report of the President’s
Commission on National Gonls was re-
leased, which stated that the United
States “should be hilghly selective in our
space objectives and nnexcelled in their
pursult. Prestige arises from sound ac-
complishment, not from the merely spec-
tacular, and we must not be driven by
nationallstic competition into programs
s0 extravagant as to .divert’ funds and
talents from programs of equal or greater
Importance . . . "

November 28: Discussions on creation of
an European space research organization
undertaken by scientific representatives
of Beigium, Denmark, France, West Ger-
many, Italy, the Netherlands, Norway,
Sweden, Switzerland, snd the United
Kingdom, with an observer from Spain.

-——: TIROS II had successfully trans-
mitted 998 pictures to receiving stations
at Fort Monmouth, N.J., and San Nich-
olas Island, Calif,, 83 percent of narrow
angle and § to 10 percent of the wide-
angle pictures having some value.

November 28-Dccembcr 8: Space Re-
search Symposinm sponsored by Argen-
tina in which Dr. Hugh Dryden and other
U.8. scientists participated.

Novcmber 30: TRANSIT IIX-A naviga- .

tion satellite, with two instrumented pay-
londs, was destroyed 40 minutes after
launch from AMR by Thor-Able-Star
booster.

During November: Under arrangements
of the AACB (Aeronautics and Astro-
nautics Coordinating Board), NASA will
utilize exlsting NASA tracking stations
for initlal Centaur development vehicles
and switch to the Advent network
(which is to be planned, funded, and
constructed by DOD) when Centaur is
operational, perhaps ns early as the
fourth of 10 development launchings of
Centaur.

Decemder 1: SPACECRAFT IXX
launched by U.S.S.R., weighing over §
tons and carrying a biological payload in
its “space cabin.,” (See Appendix A.)

——1 USAF dclivered to JPL the first
1:1,000,000 scnle map of the lunar land-
lng site selected by NASA, the second In
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a continuing series ot 1:1,000,000 charts
prepared on USAF coutract iu response
to NASA requirements,

: Army Nike-Zeus A-ICBM missile
with guidance successfuily test fired
from WSPG.

: Delegates of 11 Western European
nations approved an agreement aimed at
establishing an organization for space
rescarch. Proposed intergovernmental
agency would concentrate on satellites
rather than rockets for launch vehlcles.

Dccember £: First of new series of static
firings of Saturn considered only 50 per-
cent successful in 2-second test at MSFC.

~——: Human tissues exposed to heavy
radiation during 50-hour fight of re-
covered DISCOVERER XVII capsule
according to USAF. B
December 3: Moscow Radio reported that
SPACECRAFT III descended along an
“uncalculated trajectory” and burned up
in the dense atmosphere.

——: Titan ICEM exploded in its silo at
Vaudenberg AFB durlng night fueling
operations.

——: Senate Committee on Science and
Astronautics issued staff study entitled
“Policy Planning for Space Communi-
cations,” which stated that the United
States “must have a unified policy which
cffectively coordinates ali our diverse
and extensive resources in this area.”

December 4: American Bar Association's
“Report tc NASA on the Law of Outer
Space” was released, which contained
collation of legal opinion on the broad
spectrum of space activities,

——: Attempt to launch a Beacon satel-
lite with a four-stage solid-propellant
Scout from Wallops Station did not suc-
ceed due to failure of secoud stage,

December 65: Polarls A-2 successfully
test fired 1,400 nautical miles down
AMR.

——: USAF completed Snark R&D pro-
gram with a 5,000-miie flight from Cape
Canaveral.

December 6 Clvil Service Commission
approved new examination for caveer

professionai positiona in gerosnace tech-
nology, part A covering work in the
physical sclences, engineering, and math-
ematics, and part B covering work fn
the life sciences and reiated systems.

December 7: DISCOVERER XVIII
lzunched into polar orbit by mew Thor-
Agena B from Vandenherg A¥B, carry-
ing survelllance-system equipment and
human tissue in recovery capsule.

——1 X-15 (No. 2} flown on final con-
tractor’s test flight by A. Scott Croasfield,
making two midair engine shutdowns
and restarts.

December 7-10: Series of upper atmos-
phere sounding rockets from NASA
Wallops Station, sodivm vapor being
ejected at about 212 miles altitude and
a lithium flare relessed near peak alti-
tude of about 450 miles to measure wind
velocities and temperatures.

December 9: X-15 made first flight with
ball-shaped “hot nose,” reaching 60,000
feet and 1,254 mph, NASA's Nell Arm-
strong making his second familiarization
filght.

— 3 Tory IIA reactor, part of AEC-
USAF Pluto program to demonstrate
feasibllity of nuclear ramjet propulsion,
achieved crlticality of 1-watt nominal
power, and later in day was run up to
200 watts.

Dccember 10: 800-pound capsule of DIS-
COVERER XVIII caught at 14,000 feet
by USAF O-119 crew, after making 48
polar orbits. Capsule contained human
eye-11d tissue and blood and bone mar-
row to study effect of radiation in space.
This was the second DISCOVERER
cnpsule catch by O-119 crew headed by
Capt. Gene Jones, while precision of the
entire operation beginning with launch
3 days previous was considered the most
successful to date.

December 11: SAM sclentists reported
that human tissue recovered from the
capsule of DISCOVERER XVII after
about 50 hours on 81 orbits (November
14), survived radiation in space, includ-
ing that geunerated by one of the largest
solnr gtorms ever obscrved.

December 12: SAM sclentists at Brooks
AFB reported that biological specimens
including human tissue recovered from
the capsuie of DISCOVERER XVIII two
days ago, showed far less radiation ef-
feets than speclnens recovered from DIS-
COVERER XVII in November.

——: Initial flight test of new guidance
system of Army Pershing missile sue-
cessful.

December 18: North American A3-J Vigl-
lante set a world altitude record with
1,000 kilogram payload of 91,450.8 feet,
Comdr. Leroy Heath (USN) as pllot.

—: Palaemon, a 180-foot barge bullt to
transport the Saturn launch vehicle from
MSFC o Cape Canaveral by water, was
formally accepted by MSFC Director
from Maj. Gen. Frank 8. Besson, Chief of
Army Transportation,

December 14: USAF B-52G completed
10,000-mile nonstop flight without refuel-
ing in 19 hours and 45 minutes, at Ed-
wards AFB, which broke world and jet
distance records over a closed course
without refueling.

December 15: Atlas-Able launch vehicle
with NASA cislunar spacecraft exploded
70 seconds after launch from Cape
Canaveral.

December 16: Scientists from Great Brit-
ain and NASA completed a series of
meetings leadlng to planning for British
sclentific satellite to be flown on a Scout
vehicle,

——: Atlas-D with Mark 3 nose cone fired
4,384 nautical wmiles into Eniwetok Atoll
fn first SAC launching from Vandenberg
A¥FB.

—: AEC-NASA Nuclear Propulsion
Office announced selection of TALANT
industrial team proposal to conduct study
of the requirements for a Natlonal Nu-
clear Rocket Englne Development
Facility.

Dccember 17: National Science Founda-
tion announced grants totaling $22.7 mil-
lion to support St.lmmer institutes for
20,000 teachers of science, mathematics,
and engineering in high schools and
colleges.
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December 19: Unmanned Project Mer-
cury spacecraft launched by modifled
Redstone booster (A{R-1) in a suborbital
trajectory, lmpacting 235 miles down-
range after reaching an altitude of 1305
miles and a speed of near 4,200 mph.
Capsule was recovered gzbout 50 minutes
after firing.

——— Secretariat of COSPAR released
official Sovlet data on 27 U.8.8.R. rockets
launched in a series of high-aititude ex-
periments from a research ship In the
Pacifie, and a total of 78 rocket launch-
ings In the first half of the year 1960.

December 20: USAF DISCOVERER
XIX successfully launched into polar or-
bit from PMR carrying Project Midag
test payload. (See Appendix A.)

~—— President-elect Kennedy announced
that Vice President-elect Lyndon B.
Johnson would chair the National Aero-
‘nautics and Space Council.

——: Founded in 1812 by Glenn L. Mar-
tin, the Martin Co. delivered its last air-
plane, a P5M-2, to the Navy, having
produced more than 12,000 aircraft and
entering the mlssile/space business with
the NRL Viking research rocket in 1048,

——: Becond stage of near-operational
Titan ICBM falled to ignite over Cape
QOanaveral.

December 21: Space Technology Labora-
tories was selected by NASA for contract
negotiations for an orbiting geophysical
observatory (OGO) satellite program.
To be managed by GSFC, OGO will be
NASA's first standardized satellite, often
referred to as the “streetcar” satellite,
capable of placing 50 different geophysi-
cal experiments on any one fiight.

———: Eight-engine cluster of Saturn
successfully statle fired for 63 seconds at
*MS8¥0, the firing generating 1,300,000
peunds of thrust.

December 22: Nuclear submarine Robdert
E. Lee fired Polaris A-1 IRBM 1,300
miles In an Atlantie shot,

Decembder 23: Goddard Space Flight Cen-
ter sclentists, Robert Jastrow and
Robert Bryant, reported that atmos-
pherie drag acting on ECHO I during the
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Bevere solar storm of November 12, was
increased by about a factor of two. Sci-
entists had previousiy noted the rise and
fall of the density of the upper atmos-
bhere, and the heating effect of a solar
flare had been noted on the orbit of
SPUTNIK III in 1059.

December £25: Jet Propuision Laboratory
announced selection of Blaw-Knox
Equipment, ¥ughes Alrcraft, North
American Aviation, and Westinghouse
Electric to study feasibillty of a large
space-tracking antenna.

December 26: Successtul firing of a
solid-propellant rocket motor wusing
“building block” method was announced
by NASA.

December 27: RXPLORER VIII ceased
transmitting ilonospheric measurement
data acquired in 20,866,708 miles and
694.8 orbits, which produced more than
700 miles of magnetic tape since launch
on November 8.

December 28: U.8. Weather Bureau sent
TIROS II cloud-cover picture to Aus-
tralia, which was taken over the Indian
and South Pacific Oceans and served as
a basls for forecasting a break in severe
heat wave,

December 23: Dr. T. Keith Glennan of-
fered his resignation as Administrator
of NASA, to be effective January 20,
1961,

December 31: To date, the United States
had successfully launched 31 earth satel-
lites (9 of 16 still In orbit were stjll
transmitting) and 2 deep space probes
into orblt around the sun. The U.8.8.R.
bad launched seven satellites (one of
which remained in orbit) and one deep
space probe, The U.S.8.R. had also
launched one lunar impact mission
(LUNIK 11), while LUNIK III had
passed once around the moon and theun
went into earth orbit before decaying.

During 1260: World Data Center A,
Rockets and Satellites, of the National
Academy of Sciences, continued to pro-
vide a means for international exchange
of sclentific data.

~——: JPL turned the Army Sergeant
missile over to Sperry Gyroscope Oo. as
production contractor.

o ——= . oot s -

~—-: Through a contract with tLe Uni-
versity of Chicago, the USAF’'s Aecro-
medical Fleld Laboratory aond Misslle
Test Center developed a system for ascer-
taining the types and Intensities of
primary cosmic particles in space.

——: NASA launching record for the
year: 22 major space flight attempts,

over two-thirds of which were fully suc-
cessful, ‘

— —: World's scheduled airlines (exclud-
ing U.S.8.R. and Communist Chlna) car-
ried 108 million passengers during the
year accordlng to ICAO, the firat year
air passenger traffic exceeded 100 million
persons,
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APPENDIX A

Chroﬁicle of Earth Satellites
and Space Probes

1957-1960

THIS APPENDIX was compiled from statistics prepared by the NASA
Offica of Public Information, Washington, D.C. It does not include
description of spent rocket casings, etc., that have gone into orbits or
trajectories along with payloads. For more detail on instrumenta-
tion and other items, the reader is advised to consult “Space Activi-
ties Summary,” prepared and issued by the NASA Office of Public
Information. Russian data are unofficial,



' CHRONICLE OF EARTH SATELLITES AND SPACE PROBES, 1957-60

vt

Launch Name International Leunch Payload data Apogee Perigee Perlod Inclina- Remarks
date designation vehicle (st. ml.) (st. mi.) (minutes) tion
Oct.  4,1037 |Srurnix 1 1957 ALpHa: T Not disclosed . . | Total welght in orbit: About 588 142 96.2 {65° to 1st manmade earth satellite.
(U.3.8.R.) (case), IT (pay- 4 tons (unofficial). Equator. Btatus: Payload down on
load), LIT (nose Sclentific instrumentation: 1/4/58 (92 days).
cone). 184 1bs.
2 chemical battery transmit-
ters (ceased 10/27/57).
Nov. 3,1957 {SeorNix LI 1057 Brra Not discloged . . | Tota] welght in orbit: About 1,088 140 103.7 |85° to ist blomedicul experiment
(U.8.8.R.) 4 tons (unoficial), Equator. [and data disclosed signifi
8cientific instrumentation: . cant solar influence on up-
1,120 Ibe. per atmosphere densities.
Experiments: Cosmic rays; Status: Down on 4/14/58
solar ultraviolet and X-radia- (162 days).
tion; test animal *Latks’
{dog); temperature; pressures.
Transmitters ceased 11/10/
87,
Jan. 31,1958 {Exrioner I 1068 ALrHA ... |Jupiter-C_..... Total weight: 30.81bs__._.... 1,573 24 114.8 |33.34° to Made most important dis-
(United 8tates) Sclentific instrumentation:| ! (1,171) 117 1 (107. 5) i Equator, covery of the IGY, the radi-
18,13 lbs, ation belt around the earth
Experiments: Coemic rays, identfied by Van Allen.
micrometeorites, apd temper- (2d belt later discovered by
atures. Pioneer III.)
Transmitter stopped §/23/58 Status: Stll In orbit
(intermittent operation 2/11- 10/25/60, *
2/28).
Mar. 17,1958 | VaNGUaBD [ 1068 Bera: I Vanguard (TV-]8clentific payload and total 2,453 400 107.9 |eoeearonne Btability of orbit provided
(United Stntes) |](case); {I (pay- |[4) weight: 3.25 lbs. (50-1b. 3d-] 1 (2, 451) t (408) 1 (133.9) goodetlc observations ino-
1oed). stage rocket casing also Ilo cluding deiermination that
orbit.) the earth fis slightly pesr
ist solar-powersd batteries: sheped.
1 transmitter ceased on 4/5/58, Status: 8ull in orbit and
the otber will operate indefi- still transmitting with esti-
altaly. mated orbit 1ijetime of 200 to
1,000 yesars.
Mar. 26,1958 | ExeLoRzR [II 1968 Gaxna_....|Jupitec-C...... Total waight: 311bs ... 1,748 121 115.87[33.4°. ......|Yiclded daia on radistion
(United 3totes) Instrumentation: 18.561bs. belt discovered by Explorer
Expertments: Coamic rays I, on micrometeorite im-
with tape recorder, tampera- pacts and temperature.
tures, micrometsor gauges. Status: Down 6/28/38 (63
Telemetering and beacon aayy).
oceased 5/14/58, errstic §|
8/6/88.
May 18,1068 [BrorMix [II 1968 DELTA......| Not disclosed_{Total weight: About 7,000 1,167 135 106 [05.3°to Provided dats on reciation
(U.8.3.R.) bs. (nuofficial). Equator. |belts, etc.
Instrumentation: 2,925 Ibs. Btatus: Down 5/6/60.
Experiments: Atmospberic
pressure; fons; and earth’s
slectrostatic and magnetic
fields; miurometaors, ete.
July 26,1958 |ExpLorzR [V 1058 EPanLON...... |Jupiter-C...... Total weight: 33.4 1bs, 1,330 18 110.27150.29° to Frovided data on radistion
(United Btates) Instrumentation: 25.8 1bs. Equstor. |belts, etc.
Experiments: 2 Geiger- Status: Down 10/23/58.
Moueller counters and 2 scin-
tillstion counters.
2 transmitters with § con-
current channels (channels 2
and § cessed 0/3/88). Al
transmission ceased 10/0/68.
¢ As of 1025/60.



m CHRONICLE OF EARTH SATELLITES AND SPACE PROBES, 1957-60—Continued
Leunch Natne International Launch Payload dats Apogee Periges Period Inclina- Remarks
date desigoation vehicle (st. mi.) (st. mi.) (minutes) tion
Oct. 11,1958 [PiONEERI NOD®.e.vw.ee....]Thor-Able I.__. | Total weight: 84.4 1bs. includ-[Attained altitude of 70,700 statute-|.._ .{Determined: Radial extent
(United Btates) ing 43.7 1bs. venler and retro-|/miles before recntering atmosphere of radiation bands (first
rockets. over South Pacific 43 hrs. 1734 min. observation that rediation
Instrumentsation: 39 Jhs. i3 a baud); total lonizing
Experiments: Radiation fo flux; first observation of
space measurements; mag- hydromagnetic oscillation
netle field of earth; density of earth’s magnetic feld;
of micrometeors; Inlernal discovery of depuarture of
temperatures; glectronic span- magnetic fleld from predic-
ner. tions; first determinations
of density of micrometears
in space; first measurements
of futerplanetary magnetfe
fleld.
Nov. 8,1958 {PiONEER IT NoD8. v eeeee.. | Thor-Able I.... | Total welght: 86.4 1be....._.. Attained altitude of 963 miles before)..cecaee.... Acquired some dats that
(United Btates) Instrumentation: 34.3 1bs__|3d stage falled to ignite. equatorial region has higher
Experiments: Radiation, finx and radiation energy
cosmic ray flux, magnetic before reentering atmos-
fields of Earth and Moon, stc. phere 42.4 minutes after
launch,
Doo. 6,1968 |PioNeze 111 NoOBO. e e eeee. JJumo 1L . _._| Total weight Including fustru-| Attained sltitude of 3,580 miles beforef..---...... Attained 24,000-mph veloce
(United States) mentation: 12.95 lbs. reentering atmosphere over French ity.
Experiments: Radiation|Equatorial Africs. Discovered 2d radiation
mpasuremeants., belt around the earth. -
Status: Down 12/7/58 (38
hrs. 6 min.).
Dec. 18,1988 | PROTECT? 300RE NODS e covanonee |ALIAS.ome e oo | Total weight in orbit includ- 920 110 101. 48{32.3°. c cceu- Ist trapamittal of buman
(United Btatas) ing booster: 8,750 1ba, voloe from space.
Instrumentation in  Day- Status: Down 1/21/60 (34
load: 150 tba, days).
Experiments: Twin paok.
age of tranamitters, recording -
and recelving spperstus (12{
days).
Jen, 21050 |Lonix 1—-Mechta None T-3. Total weight: 3,248 Ibs. (un-|Aphelion |Perihelion 443 days|1° to eclip- {15t sucoessful deep space
or * Dream” official). 123 million {91 million tic. probe.
(U.8.8.R.) Instruments: 500 1bs. mijes from |miles from Status: In orbit sround
Experiments: Study gasisun. zun, sun in 15-montb cycle.
components of interpianetary
msiter and corpusculsar radia-
tion of sun; magnstic flelds of
earth and moon; metsoric
particles; heavy nuclel in
primary cosmic radistion.
Feb. 17,1060 |VaNnuanp [I 1050 ALPRA ....| Vanguard Total weight fn orbit: 70.74 3,080 346 125.4 | 32.86°. ... Precession of satellite pre-
(United 3tates) (S8LV-4). 1bs. (incinding 3d stage). 1(2,042) 3 (380) 1(125.3) vented interpretation of
Experiments: Cloud ocover; data.
2 photocells designed to pro- Status: 8till in orbit.»
duoe images for 2 weeks.
Feb. 28,1050 |Duscoverze I 1060 Bera__.__._ |Thor-Agena____|Total weight: 1,300 Ibs....... 519 176 98. 57| —3° off 1st polar orbit.
(United Bteies) Instraments: 245 lbs. N-8. sris. | Btatus: Downearly March
' 1959,
Mar, 3,195 |Proxzza IV None -{Juno I ____.._[Total weight: 13.401bs....... | Came within 37,300 miles of moon on Yielded data on radiation n
(United Btates) Experiments: Radiation|3/4/59. space, tracked for 82 hours
measurements in space on to a distanoe of 407,000 miles.
sarth-moon trajectory; photo-|107.9millfon{91.7 million|406.9 days. [0.127° to Status: In sun orbit.
electric soanner for use injfrom sun. {from sun. ecliptic.
vicinlty of moon.
Apr. 13,1959 |Dmcovezzr II 1950 GAMMA.....|Thor-Agena_. .. | Total weight: 1,000 lbs....... ns ST 1 90.4 10.2° of First satellite to carTy recove
(Unitad Btlates) Instruments: 245 1lba. for N.-8. axis. {erable instrument package.
communicetions and perform- Data ocapsule impected
ance, 105 iba. data capsule, near 8pitsberxgen in 4/14/60,
ot Experiments;: Recovery of payload decayed on 4/36/0.
w ejocted data capsule.

1 As of 10/26/e0.



CHRONICLE OF EARTH SATELLITES AND SPACE PROBES, 1957-60—Continued

v

Lsunch Name International Launch Payload data Apogee Periges Perfod Inclina- Remarks
dete d jon hick (st. mi.) (st. mi.) (minutes) tion
Aug. 7,195 [ExrtoBer VI 1960 DELTA .. ..[Thor-Able.._....{Total welght including pad- 26, 357 156 1234 urs. [46.9°....... Acquired valuable data on
(United States) dlewbeels: 142 1hs. radlation levels, transmiited
Experiments: Measure 3 crude cloud cover {msge,
specific levels of carth’s radia- detected ring of electrical
tion belt; TV scanner to relay current circling the earth.
cloud cover; micrometeor de- Btatus: Position uncer-
tection; 2 magnetometers., tain as of 10/25/60.
Aug. 13,1950 {DiscovERXR V 1950 ErsiLoN...|Thor-Agena. ..... Same as Disooverer IT........ 450 136 04 |78.9°.......|Reentry capsule not re-
{United 3tates) covered.
Status: Down 9/25/50 (47
days).
Aug. 19,1959 |DiscOvERER VI 1950 ZETA ... |Thor-Agena......|Same as Discoverer IL........ 537 " 139 95.3 {84°. ceuuenns Separation of capsule oc-
(United Btates) curred 8/20, but no recovery
was made.
Payload orbit decayed
10/2C/59.
Sept. 12,1959 |Lownix I Nong..oveceuue- * Multistage ‘Weight: 858.4 1bs. (estimated). Lunar impact on 9/13/59 85°.........|ist lunar impact, probe
(U.8.8.R.) rockat.” Esperiments: Measure ex- traveled 236,875 miles in 35
ternal and internal tempera- hovrs.
tures; study magpetic flelds of
earth and moon; metooric
particles; heavy nuclei and
other properties of cosmic
T8YS.
Sept. 18,195 |Vaxavarp III 1950 Eva.........| Vanguard Total weight around 100 Iba. 2,329 319 130 |33.3° ...... Provided comprebensive
(United Btates) (S8LV-7). Instruments: 50 lbs. 1 (2, 318) 1 (2,320) 1 (129.8) survey of earth’s magnetic
Experiments: elliptical or- fleld; detailed location of
bit study of magnetic flelds, lower edge of radistion belts;
micrometeorites, Xrays, and {sccurste count of microme-
temperatures. teorite impects.
Btatus: Still in orbit 10/
26/60.
Oct. 4, 1980 |Luwmx I 1089 THETA ... Not disclosed . . | Total weight: 614 Ibs. sclentit- 292, 000 24, 840118 days 80° to Produced pbotograph of 70
(U.8.38.R.) ic satellite; last stage weighing| Paylosd passed 4,372 miles from the [Equator |percent of moon’s far side.
3,423 Ibs. without fuel also]moon on 10/6/59, plotures transmitted [after passing| Status: Reentered earth’s
went into orbit which oon-{before periges on 10/18/59. moon. atmosphere about 4/20/60.
tained 348 lbs. of instru-
ments—a total of 4,037 Ibs.
Experiments: Photograpbed
back side of moon.
Oct. 13, 1039 {ExrLorex VII 1050 JOTA. ........|Juno IT (19A).. { Total weight: 01.51bs. ....... 080 342 101. 33]50. 3° ..o Provided significant geo-
(United Btates) Experiments: Earth-8an 1(671) (M) 1(101.2) physical dsta on radiation
heat budget; Lymsn-elpha and msgnetic storms; first
and X-ray eounters, cosmic penetration of a sensor in
ray oounters. fiight by micrometeorits.
Status: Tracking beacon
inoperstive on 12/5/89. As
of 6/16/60, information trans-
mitted on 3 of 7 experitnents
not intelligible after 8
months. Data still being
received on remaining ex-
periments as of September
1960.
! As of 20/25/60
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Launch Name Internstional Launch Payload data Apogee Perigee Perfod Ineclina- Remarks
date designation vehicle (st. mi.) (st. mi.) (minutes) tion
Nov, 7,1059 |[Discovexer VII 1950 EAPPA ... Thor-Agens....|Contained telemetry equip- 550 104 5 82° ... Electrical malfunction pre-
(United States) ment to measure its perform- vented stabilization in orbit
anoe. and separation of capsule.
Status: Down on 11/26/50
(19 days).
Nov. 20,1959 jDiscovERER VII( 1950 LuMBDA....|Thor-Agena....|Capsule contained telemetry 1,000 120 i03 81°, el Capsule ejected but not
(United Btates) equiproent to measure {t8 per- located.
formanoce. Gtatus: down &/8/60 (110
days).
Mar. 11,1960 |Pionzer V 1960 ALPHA.. ... Thor-Able IV._|Total weight: 94.8 1bs., in-|Apbelion |Perihelion 311.6{3.35° to Highly successful sxplora-
(United 8States) cluding 4 vanes covered by|{923 million|74.9 million daysjecliptic. tion of interplanetary space
4,800 solar cells and 40 1bs. of{from sun. |{rom sun. between orbits of Earth and
instromaents. Venus; established com-
Experiments: High-energy munication record of 25
rediation; plasma, coamic m- mijlllon miles on 6/26/60;
distion and aolar perticle made 1st measureinents of
counters; magnetomoter; mi- solar flare effects, particle
crometeorite counter; sspect energles and distribution,
indicstor; temperstures. and megnetic fleld phe-
nomona In ipterplanetary
space,
Status: In orbjt sround
sun.
Apr. 1,1960 [Timmos I 1960 BE%A.-...._{Thor-Able..... Total welght: 270 pounds... . 467 429 9.1 [48.327°to | Provided 1st plobal cloud-
(United Btates) Objective: Test of experi- 1 (408) 1(429) 1(%0.1) | Equator. lcover photographs (22,800
mental TV techniques lead- total) f(rom near circular
Ing to worldwids meteorolog- orbit.
ical system. Btatus: In stable orbit.
Avpr. 13,1000 | Trarmuit [-B 1560 GaAMMA.....|'Thor-Able-Star|Total weight: 285 pounds. ... LY, 233 96 81°...... Demonstrated leasibllity of
(United Dtates) Objective: Determine fea- 1 (433) 1 (238) 1(95.4) pavigation sateilite.
sibility of nsvigation matellite. Status: In orbit 10/25/60.
Apr, 151960 |Discoverer XI 1960 DxL%a...... Thor-Agens.... | Total weight: 1,700 pounds, 380 100 92 25| 80.1°. ... | Data capsule ejocred but not
ineluding 24 stage casing and obeerved.

(United Btates)

300-pound capsule.

Objective: Gather data om
propulsion, communications,
orbital performance, stabilisa-
tion and recovery techniques.

May 15, 1060 {SracEcrarr [ 1000 EPSILON.... [ Not disclosed .. _ | Total weight: 10,008 1bs. ... 288.7 188.8 91.1 | 64.9°._._|Space cabin placed into near
(U.8.8.R.) Pressure cabin: 5,512 lbs. |After firing of retrorockets on May 19, cireular orbit, but reeovery
Instruments: 3,250 1bs, 1960, went into eccentric orbit. operations malfunctioned.
Objective: Place space 429 191 .25 Btatus: Jn orbit.
cabin into ordbit and test life 1 (3840 1(175) 1{93.6)
support systems, and recover
cabln from orbit. Tape of
volos transmitted to ground
stations. Oabin ocontained
“dammy specs man.”
Msay 24,1060 | Mman IT 1900 ZETA. coueo.. |Atias-Agena..... [Total weight including entire 22 2.1 [ 9 I - 1 PR Dsata Unk telemetry cesced
(United States) 2d stage: 5,000 1bs. 1 (316) 1 (300) 1ol d) functioning 2 days after
Objective: Test of system launch
{for detection of missils lsunch- Btatus In orbit 10/28/60.
ings with satellite-borne '
infrared sensors.
1.4z of 10/25/00.
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Lsunch Name International Launch Payload data Apogee Perigeo Perlod Inclina- Remarks
date designation vehicle (st. ml.) (st. mi.) (minutes) tion
June 22,1960 |T'RANs1? II-A 1960 ETA I and IL [ Thor-Able- Weight of 2 paylosds (8) 223 (a) 665 () 389 (a) 101.7 (a) 68,7° |ist time 2 active satellites
(United Btates) Star. 1be.; (b) 42 1bs. (b) 657 (b) 382 (b) 101.8 (b) 66.8° |placed in orbit in single fir-
Objectives: Demonstrate ing.
navigation satellite; increase Status: Still active.
accuracy of geodetic measure-
ments; provids accurate time
standards.
Payload: (8) 2 oscillators,
infrared acanner, electronic
clock and gslactio noise re-
ceiver; (b) Instruments to read
solar radiation.
Aug. 10,1960 Discoverza XIIT 1960 TBETA......|Thor-Agena....|Total weight: 1,700 lbs. {n- 436 161 oL 1 | B2°81’..... 15t successful recovery man-
(United Btates) cluding 3d-stage ocesing and 1(267) 1(153) 1(01.3) msads object from space
300-1b. capsule. when data capsule recovered
Objective: Gather data on st sea on 8/11/60.
propulsion, communicstions, Telemetry check points
orbital performance, stabfliza- fncreased by almost 400 per-
tion and recovery techuniques, oent over previous Discov-
erers,
Btatus: Psyload minus
capsule in orbit 10/25/60.
Auvg. 12,1060 | Ecro I 1980 IoTA .o Thor Delta.._.. | Total weight: 132 Ibs......... 1,049 %5 1183 | 47.2°......|Demonstrated use of radio
(United Btates) Obfective: Place 100-foot in- 1(1,192) 1 (781) 117.8 wave reflection for global
flatable sphere in orbit. communjcations, numerous
successful transmissions;
visible to naked eye.
Status; Aflected by solar
pressure, still in  orbit
10/28/60.
Aug. 18,1960 |Dmscovezze XTIV 1000 Karra...... Thor-Agena....|Total welght: 1,700 lbs., in- 502 116 045 |06 _____. 1st successful snateh of space
- (United Btates) cluding 2d-stage cesing and |object 8,000 feet in air by
w 300-1b. capsule. C-119 aircraft, 360 miles
2 Objective: Gather datas on southwest of Hawall,
ﬂ propulsion, communijoations, Status: Payload minus
I orbital performance, stabiliss- ospsule down 9/15/60.
- tion and recovery techniques.
Also carried 104b. tracking
N experiment as part of Navy
- Tranait sstellite.
Ang. 19,1880 |8racxcrarr IL 1060 LamBDA Not disclosed . . |Ssatellite weight without final 211 180 90, 72{64.57°___._.11st biologic payloed re
(U.B.B.2.) stage of rocket: 10,120 1bs, covered, on 18th orbit on
Objective: Test capsule and 8/20/60, after traveling 437,
recovery system for uitimate 800 miles. Capsule and car
devealopment of manned space rier reportediy landed less
fight. than 7 miles from prede-
Erperiments: Capeule con- tacmined potnt.
tained 2 dogs, rats, mice, flies,
plants, fungi, seeds, eto., with
TV camerss and tranamitter.
Sep. 13,1060 |Discovzaze XV 1960 Mu........|Thor-Agens. ... |Total weight: 1,700 Ibs., In- 5y ] 130 o4 M(80.03° ... Capsule ejected and Jauded
(United Btates) cludiug 2d-stage casing and in sea south of Hawall,
300-1b. capsule. sighted but not recovered
Objective: Getber dsta on due to rough seas on 9/15/60.
propulsion, communications, Carrier satellite down on
orbital performance, stabiliza- 10/17/60.
tion and recovery techniques.
Instrumentation included
reentry ocspsule, retrorooket
and parschute for recovery,
radio bescon and aluminum
radar chaff for recovery.
¥
1 As of 10/25/00
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Launch Name International Launch Payload data Apoges Perigee Perfod Inclina- Remarks
date designation vehicle (st. ml.) (st. mL) { (minutes) tion 4 ]
Cet. 4,1060 | Coorren I-B 1960 MU I.......|Thor-Able- Total welght: 500 1bs., includ- 658 501 107 28.3°cccvnen Transmissions successfully
(United States) Star ing 300 1bs, of clectrical equip- : reccived and transmitted.
ment. §tatus: Active 10/25/60.
Objective: Test feasibility
of active global communica-
tions using delayed repeater
transmission equipment capa-
ble of handling 68,000 coded
words per minute.
XNov. 8,1060 |ExprLorER VIII 1960 XI..ceeee.|Juno IX______._ Total weight: 90.14 1bs. 1,423 258 1127 {490.9° _..... Orbit achieved and data re-
) (United Btates) Objective: Study jono- ceived {8 being analyzed.
sphere by direct measure- Transmitter oeased func-
ment of positive jon and tioning on 12/27/60.
electron composition; gather
data on [requency, momen-
tum and evergy of microme-
teorite impactas.
Nov. 12,1060 |DiscoveRrs XV  |1860 OMICRON.....| Thor-Agena B..} Total weight: 1,700 Ibs. in- 816 118 06,45 | oo Polar orbit achieved, After
(United Btotes) cluding 2d-stage oasing and 31 orbits, capsule ejected
B 300-1b capaule. and suecessfully recovered
- Objective: Gather dsta on In air by C-119 eircraft on
propulsion, communications, 11/14/60, the 2d midair re-
orbital parformance, stabiliza- covery of a space object,
tion and recovery techniques.
Instrumentation included
reentry cspsule, retrorocket
and parachute for recovery,
radio beacon and aluminum
radar chaff for recovery.
Nov. 23,190 | Tizos II 1000 P11 ... ....|Thor-Delta_.. | Total waight: 280 Ibs. 431 408 ' - % N P, 14th U.8, satellite orbitedin
(United States) Objective: Provide optical 1960,
and lafrared pbotos of global Batellite data to be oor-
eloud oover. related with ground aso
quired dats; estimated Ife-
ha time 3 months.
Doa  1,1960 {SpacecRare IO 1880 Rao.........|Not disclosed. _ | Payload weight: 10,060 lbs., a 165 17 886 | 65° _.._... Raferred to ss BSputnik
(U.B.3.R.) 2-part craft, V1. 8pscecraft carrying bi-
Objective: Test of equip- ological paylosd burned up
ment for mnanned space flight. on unprogramed re-entry
on 12/2/60.
Dec. 7,1900 ! Discoverxn XVIIT 1960 810MA.......|Thor-Agens B . 39 143 B2 |eeaccaaaaan 3paoncraft carrfed survell.
(United Stetes) lance test equipment while
capsule contained buman
tissus. Capsule canght by
C-119 aircraft after 48 orbits
on 12/10/60.
Dec. 19,1000 {Discovearr XIX 1960..c.cveeeveee.|Thor-Agens B_|Objective: To test Midas sys- 400.3 119.6 -] 83.4°. ......|Polar orbit schieved; the
(United Btates) tem squipmant. S1st successful U.S. satellite
to date.

1St




APPENDIX B

Chronicle of World
Airplane Records

TR roLLOwING official records are those compiled by the Fédération
Aéronautique Internationale, Paris, France, as supplied by its Ameri-
can representative, the National Aeronautic Association. It does not
include seaplane records or discontinued categories,

1. Airplanes: Distance (1825-46).

2. Airplanes: Distance in closed circuit (1906-60). 7

8. Airplanes: Maximum speed over straightaway course (1906-59).
4. Airplanes: Altitude (19090-59).
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1. AIRPLANES: DISTANCE IN A STRAIGHT LINE

Record holder and country ; date and place Miles

Capts. Ludovle Arrachart and Henr{ LeMaitre. France.

Feb, 3-4, 1925. Etampes to Cisuveros 1, 907. 257
Capts. Ludovic Arrachart and Paul Arrachart. France.

June 26-27, 1926. Le Bourget to Shalbah - 2,074,998
Capt. Audre Girier and Lt. Francis Dordilly. France.

July 1415, 1926. Le Bourget to Omsk 2, 930. 319
Lt. Leone Challe and Capt. Rene Weiser. France.

Aug. 31-Sept. 1, 1926. Le Bourget to Bender Abbas___________.____ 8,214. 068
Lt. Dieudonne Costes and Capt. Georges Rignot. France.

Oct. 28-29, 1926. Le Bourget te Jask - 3, 862, 012
Charles A. Lindbergh. United States.

May 20-21, 1027. New York to Paris 8, 609. 538
Clarence Chamberlin and Charles A. Levine. United States.

June 4-6, 1927. New York to Isleben, Germany___ . _ceoo 8, 010. 902
Majs. A. Ferrarin and C. P. Del Prete. Italy.

July 3-5, 1928. Rome to Touros 4, 466. 569
Dileudonne Costes and Maurice Bellonte. France.

Sept. 27-29, 1929. Le Bourget to Moulant - 4,911,929
Russeli N. Boardman and J. Polando. United States.

July 28-30, 1931. Brooklyn to Istanbui 5, 011. 349
O. R. Gayford and C. E. Nicholetts. Great Britain. )

Feb. 6-8, 1933. Cranwell to Walvis Bay 5, 808. 085
Maurice Rossi and Paul Codos. France. . :

Aug. 5-7,1933. New York to Rayack, Syria B, 656, 832
Mikhail Gromov, Andre Youmachev, and Sergef Danilin. U.S8.8.R.

July 12-14, 1937. Moscow to San Jacinto, Calif. . 8, 303. 662

R. Kellett, R. T, Gething, and M. L. Gaine, one fllght. A. N. Combe, B. K.
Burnett, and H. B. Gray, second plane. Great Britain.
Nov. 5-7, 1038. Ismalia, Egypt, to Darwin, Australia 7,158. 440
Col. C. 8. Irvine, Lt. Col, G. R, Stanley and crew, United States Army
Alr Force. United States.
Nov. 19-20, 19145. Guam to Washington, D.C. 7, 916. 000
Comdrsg, T. D. Davies, B. P. Rankin, W. 8. Reid; L:. Comdr. R. A.
Tabeling, Unlted States Navy. United States.
Sept 20-Oct. 1, 1946, Perth, Australin to Columbus, Ohioo . 11, 235. 600

2. AIRPLANES: DISTANCE—IN CLOSED CIRCUIT RETURNING
TO POINT OF DEPARTURE (WITHOUT PAY LOAD)

Record holder and couniry; date end placs

A, Santog Dumont. France. Miles

Nov. 12, 1906. Bagatelle 0. 138
Henri 0. Farman. France.

Oct. 26, 1907, Issy-les-Moulincaux . 478
Henri O, Farman. France.

Jan. 13, 1008, Issy-les-Moulineaux 021
Henri C. Farman, France.

Mar. 21, 1908, Issy-les-Moulineaux 1,242
154
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Reocord Lolder and country ; date end place
Leon Delagrange. France.

Apr, 11, 1908, Issy-les-Moulireaux ... _

Leon Delagrange. . Italy.
May 30, 1908. Cantocelle.._._ —

Leon Delagrange. France.
Sept. 16, 1008. Issy-les-Moulineaux

Wilbur Wright. France.

Sept. 21, 1908. Auvours___ -
Wilbur Wright. ¥France.
Dec. 18, 1008. Auvours

Wilbur Wright. France.
Dec. 81, 1008. Auvours

Louls Paulhan. France.

Aug. 25, 1009. Betheny
HMubert Latham. France.
Aug. 26, 1909. Betheny

Henri C. Farman. France.
Aug. 27, 1800. Betheny

Henrd O. Farman. France,

Nov. 4, 1909. Mourmelon
Rene Labouchere. France.
July 8, 1910. Rhelms

Jan Olieslagers. France.
July 20, 1910. Rhelms

Maurice Tabuteau. France.

Oct. 20, 1910. Etampes
Georges Legagneux. France.
Dec. 11, 1910. Paun

Maurice Tabuteau. France,
Dec. 30, 191C. Buc

Jan Olleslagers. Belgium.
July 16, 1911, Kliewit

Georges Fourny. ¥rance.
Sept. 1, 1911. Buc

Andre Gobe. France.
Dec. 24, 1011. Yau

Georges Fourny. France.
Sept. 11, 1012, Xtampes

JAvgustin Seguln. France.

Oct. 13, 1812, Buc-le-Barp.

Lucien Bossoutrot and Jean Bernard. France.
May 8-4, 1920. Villesauvage.

Lts. Oakley O. Kelly and John A. Macready, USAS. United States.

Apr. 16-17, 1823. Dayton, Ohlo

Maurice Drouhin and Jules Landry. France.

Aug. 7-9, 1925. Etampes-Chartres

Cornelius Edzard and Johann Risztica. Germany.

Aug. 3-6, 1927. Dessau
Arturo Ferrarin and Q. P. Del Prete. Jtaly.

May 81-June 1-2, 1828, Casale del Prat]

Dieudonne Costes and Paul Codos. ¥France.
Deec. 16-17, 1920, Istres

Miles
2.438
7.922

14. 088

41, 882

62, 012
71.485

83. 203

96, 064
111. 846
145. 531
211. 265
244. 043
289. 414
820. 564
363. 8344
388. 350
449, 209
459. 998
628. 142
634. 541

1, 189. 992
2, 516. 548
2, 784. 026
2, 895. 970
;i. 768. 708
4, 988.909
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Reoord holder and country; date and placs

AMa). Umborto Maddalen and Lt. I'aunsto Cecconl. Italy. .

May 31-June 1-2, 1930. Montecelio-Stazion Ladispoti__ . _____. .-

_ Lucien Bossoutrot and Ajme Rossi. France.

¥eb, 26-28, 1931. Oranie_.
Anthoine Paillard and Jean Mermoz. France.

Mar. 30-Apr. 2, 1931. Oran
Joseph LeBrix and Marcel Doret. France.

June 7-10, 1931. Istres -
Lucien Bossoutrot and Maurice Rossl. France.

Mar. 23-20, 1932. Oran
Yuzo Fujita and F. Takahashi. Japan.

May 13-15, 1938. Xisarasu
Angelo Tondl, Roberto Dagasso and Ferrucio Vignoli.

July 30-Aug. 1, 1939. Rome
Lt. Col. O. F. Lassiter, Capt. W. J. Valentine, and crew, USAAR,

States.

Aug. 1-2, 1947. Tamps, Fla
Lt. Col. J. R. Grissom and crew, USAF. United States.

Dec. 14, 1960. Edwards, Calif

Italy.

United

b, 481. 927
b, 507. 475
6, 444. 881
6,587. 441
7, 239. 588

8, 037. 899

8, 864. 308

10, 078. 84

3. AIRPLANES: MAXIMUM SPEED OVER STRAIGHTAWAY

COURSE

Record holder and country ; date and place

A, Santos Dvmont. France.

Nov. 12,1906. Bagatelle
Henri C. Farman, France.

Oct. 26, 1907. Issy-les Moulineanx
Paul Tissandier. France.

May 20, 1909, Pau
Qlenn H. Curtiss. France.

Aug. 23,1009. Rheims
Leuis Bleriot. France.

Aug. 24, 1909. Rheims
Louis Bleriot, France,

Aug. 28, 1909. Rheims
Hubert Latham. Fraace,

Apr. 23, 1910. Nice
Leon Morane. France.

July 10, 1810. Rheims
Alfred Leblanc. United States.

Oct. 29, 1910. New York
Alfred Leblanc, France.

Apr. 12,1911, Pau
Edouard Nieuport. France.

May 11, 1911. Chalonsg
Alfred Leblane. France.

June 12, 1911. Etampes
Edouard Nieunport. TFrance.

June 1¢, 1011. Chalons
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Mules
per hour

25. 66
82.76
24.00
43.38
46. 18
47.84
48.21
66.18
68. 20
‘ £9. 47
74.42
77.67

80. 81

N ]

o eeme e ————— e

Reoord holder and country ; date end place
Edouard Nleuport. IFrance.
Jane 21, 1011, Chalons. -

Jules Vedrines. France.
Jan. 13, 1912, Pau -

Jules Vedrines. Frauce.

TPeb. 22, 1919. Pau
Jules Vedrlnes. ¥rance.
Feb. 29, 1912. Pau

Jules Vedrines. France.
Mar. 1, 1912. Pau

Jules Vedrines. France.

Mar. 2, 1912. Pau
Jules Vedrines. France.
July 13, 1912, Rheims

Jules Vedrines. Unlted States.
Sept. 9, 1012. Chicago

Marcel Prevost. France.

June 17, 1913. Rheims
Marcel Prevost. France.
Sept. 27,1913. Rheims

Marcel Prevost. France.
Sept. 29, 1013. Rheims

Sadi Lecointe. France.

Feb 7, 1820. YVillacoublay
Jean Casale. France,
Feb. 28, 1920. Villacoublay.

Bernard de Romanet. XNrance.
Oct. 9, 1920. Buc

Sadt Lecointe. France.

Oct. 10, 1920. Buc
Sadi Lecointe. France.
Oct. 20, 1920. YVillacoublay

Bernard de Romanet. France.
Nov. 4, 1920. Buc

Sadi Lecointe. France.

Dec. 12, 1920 Bue
Sadi Lecointe. France.
Sept. 26, 1921. Villesauvage.

Sadi Lecointe. ¥rance.
Sept. 21, 1922. Villesauvage

W. B. Mitchell. United States.

Oct. 18, 1922, Detroit, Mich
Sadi Lecointe. France.
Feb. 15, 1923. Istres

Lt. R. L. Maughan, USAS. United States.
Mar, 290, 1023, Dayton, Ohlo.

Lt. Harold J. Grow, USN. United States.
Nov. 2, 1023. Mineola, N.Y.

Lt, A. J. Williams, USN. United States.
Nov. 4, 1923. Mineola, N.Y

Adj. A. Bonnet. France.
Dec. 11, 1024, Istres

Mileg

per howr

82.13

00. 20
100. 22
100. 94
'1(13. @8
104. 33
100.12
108.18
111. 78
119.24
126. 67
171. 04
176. 14
181. 86
184. 36
187.98
192. 01
104. 52
205. 22
211. 60
222,97
233.01
236. 59
259. 16
266. 58

278.48
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Reoord holder and country; date and plaoce

J. H. Doolittle. United States.

Sept. 5, 1932. Cieveland, Ohlo - ———
J. R. Wedell. United States.

Sept. 4, 1933. Glenview, 111
Raymond Delmotte. ¥rance.

Dec. 25, 1934, Istres
Howard R. Hughes. United States.

Sept. 13, 1933. Sauta Anna, Calif — e
Herman Wurster. Germany.

Nov. 11, 1937. Augsburg, Germany
Hans Dieterle. Germany.

Mar. 30, 1939. d'Orianenburg, Germany.
Fritz Wendel. Germany.

Apr. 26, 1939. Augsburg, Germany.
Grp. Capt. H. Wilson. Great Britain.

Nov. 7,1945. Herne Bay [ ———
Grp. Capt. E. M. Donaldson. Great Britain.

Sept. 7, 1946. Little Hampton —
Col. A. Boyd, USAAF. Unlited States.

June 19, 1947. Muroc, Calif
Comdr. T. F. Caldwell, USN. United States.

Aug. 20, 1947. Muroc, Calif
Maj. Marion Carl, USMC. United States.

Aug. 25, 1947. Muroc, Calif
Maj. R. L. Johnson, USAF. United States.

Sept. 15, 1948. Muroc, Callf

Capt. James S. Nash, USAF. United States.
Nov. 19, 1952. Salton Sea, Calif

Lt. Col. Wm. F. Barnes. United States.

July 16, 1953. Saiton Sea, Calif
8qd. Ldr. N. F. Duke. Great Britain.
Sept. 7, 1053. Little Hampton

Michael J. Lithgow. Great Britain.
Sept. 25, 1963. Azizla, Tripoll

Lt. Comdr. J. B. Verdin, USN. United States.

Oct. 8, 1953, Salton Sea, Calif.
Lt. Col. F. K. Everest, Jr.,, USAF. United States.
Oct. 20, 1953. Salton Sea, Calif

Col. H. A, Hanes, USAF. United States.
Aug. 20, 1955. Palmdale, Calif

L. Peter Twiss. Great Britain,

Mar, 10, 193¢, Ford-Chichester
Maj. Adrian E. Drew, USAF. Ubited States.
Dec. 12, 1957. Edwards, Callf

Capt. Walter W. Irwin, USAF. United States
May 18, 1858, Edwards, Calif.

Gueorgui Mossolov. U.S.8.R.
Oct. 81, 1959. Joukovski-Petrovskoe

Maj. Joseph W. Rogers, USAF. United States.
Dec. 16, 1959, Edwards, Calif
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Miles
per hour

204.38
304.98
814.319
852. 388
-879. 620
463.9017
469. 220
000. 255
615.778
623.738
840. 663
650. 796
670. 981
098. 505
716. 745
721. 624
735.702

152,948
756. 149

822. 206

1,132.136

i,207.¢
1,404.09
1,488. 85

1, 525. 966

4. AIRPLANES: ALTITUDE

Record holder and country ; date and place
Hubert Latbam. France,

Aug. 29, 1909. Rhelms_ e

Comte Charles de Lambert. France.
Oct. 18, 1909. Paris

Hubert Latham. France.

Dec. 1, 1909. Chalons
Hubert Latham. France.

Jan. 7, 1910. Chalons_ o

Louls Paulhan. United States.
Jan. 12, 1910. Los Angeles -

Walter R. Brooking. United States.

June 14, 1910. Indiamapolis_ . __ . _ . : ._____

Hubert Latham. France.
July 7, 1910. Rheims

Walter R. Brooklns. United States.
July 10, 1910. Atlantic City, N.J

Anthony Drexel. United States.
Aug. 11, 1910. Lamark

Leon Morane. France.
Sept. 8, 1910. Deauville

Georges Chavez. France.
Sept. 8, 1910. I1ssy-les-Moullneaux

Henri Wijnmalen. France.
Oct. 1, 1910. Mourmelon

Anthony Drexel. United States.
October 1910. Philadelphia. . ______

Ralph Johnstone. United States.
Oct. 31, 1910. Belmont Park

Georges Legagneaux. ¥rance.
Dec. 8, 1910. Pau

Marcel Loridan. ¥rance,
July 8, 1011. Chalons.

Oapt. Julicn Felix. ¥rance.
Aug. 9, 1911, Etampes

Roland Garros, France.
Sept. 4, 1911, Salnt-Malo

~———

Roland Garros. France.
Sept. 6, 1912. Houlgat@ee e o cccaccccecccene

Georges Legagneaux. Xrance.
Sept. 17, 1012. Corbaulieu

Roland Garros. France.
Dec. 11, 1912, Tunis

Edmond Perreyon. France.
Mar. 11, 1813. Buc

Georges Legagneaux. France.
Dec. 28, 1913. Saint-Raphael

Maj. R. W. Schroeder, USAS. United States.

Feb. 27, 1920. DIayton, Obic
Lt. J. A. Macready, USAS. United States.
Seph 18, 1821. DYayion, Chic

1,486
8,281
8, 067
4, 380
4,641
6,234
6, 601
8,471
8,488
9,121
9, 449
9,711
10,171
10, 423
10, 466

12, 828

16,070

17, 881
18, 405
19, 291
20, 079
83,118

84,508
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Reoord holder and country; date and place
Sadl Lecolnte. ¥France.
Sept. 6, 1923. Villacoublay

Sadl Lecoiute. France.

Oct. 30, 1923, Issy-les-MoullneauX o ommooee e

Lt. C. C. Champion, USN. Unlted States.
July 25, 1027. Washiugton, D.C

Lt. Apollo Soucek, USN. United States.

May 8, 1929. Washington, D.O
WIlli Neuenhofen. Germany.
May 26, 1920. Dessau

Lt. Apollo Soucek, USN. Unlted States.
June 4, 1030. Washington, D.O

Oapt. C. F. Uwlns. Great Britain.

Sept. 16, 1932. Filton, Bristol
G. Lemoine. France.
Sept. 28, 1933. Villacoublay

Comdr. Renato Donatl. Italy.

Apr. 11, 1934, Rome
QGeorges Detre. France.
Aug. 14, 1036. Villacoublay

¥. R. D. Swain. Great Britain.
Sept. 28, 1936. South Farnborough.

Mario Pezzl. Italy.
May 8, 1037. Montecello

FL Lt. M. J. Adam. Great Britain.
June 80, 1937. Farnborough

Col. Marfo Pezzi. Italy.

Oct. 22, 1938. Montecello
John Cunningham (Jet). Great Britain.
Mar. 23, 1948. Hatfleld

Walter F. Glbb. Great Britaln.

May 4, 1053. Bristol
Walter F. Gibb, Great Britaln.
Aug. 20, 1055. Bristol

George E. Watkins. United States.
Apr. 18, 1958. Edwards, Calif

Maj. Howard C. Johnson, USAF. United States.
May 7, 1038. Palmdale, Callf.

Viadimir Iljluchin. U.S.S.R.
July 14, 1959. Podmoskounoie

Comdr. Lawrence B, Flint, USN. United States.
Dec. 6, 1959. Edwards, Calif.

Capt. Joe B. Jordan, USAF, United States.
Dee. 14, 1959. Edwards, Calif
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Fect
35, 243
30, 565
88, 410

389, 140

41, 705

43, 168
43,9076
44, 819

47,352

- 48,697

49,844
51, 381
53,987
56, 046
59, 446
63, 608
65, 889
76,932
01,243

94,635
98, 657

103, 889
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APPENDIX C

Chronicle of Select
Balloon Flights

1927-1961

THIS OHRONICLE provides appreciation of balloon flights and opera-
tions in man’s conquest of the air, and helps illustrate the more recent
use of the balloon as a research tool in the scientific exploration of
space. It includes both official and unofficial record flights. The
guidance of Comdr. Malcolm Ross (USNR) of the Office of Naval
Research and Maj. Gen. Orvil A. Anderson (USAF retired) of the
Air Force Historical Foundation is gratefully acknowledged.
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March 9, 1927: Capt. 11. C. Gray (AAQ)
ascended to 28,910 fect in a free bailloon
for an American altitude record. World
record was held by Suring and Berson of
Germany who ascended to 35,433 feet on
June 30, 1901,

May 3, 1927: Record balloon flight by
Capt. H. C. Gray {AAC) reuached 42,470
feet over Scott Field, Ill, but he was
forced to bail out sc that record was not
official.

November 4, 1927: Capt. H. O. Gray
(AAC) ascended to 42,470 fect, the
identical altitude of his May 4 flight,
but he did not survive the flight and
thereby again failed to achleve official
world record,

May 27, 1931: Auguste Piccard and Paul
Kipfer made first successful manned as-
cent into stratosphere from Augsburg,
Gerwany, establishing new world aititude
record of 51,777 feet In Beiglan FNRS
balloon.

August 18, 1932: Auguste Piccard and
Max Cosyns flew FNRS bailoon from
Zurich, Switzerland, to a record altitude
of 53,152 feet.

Scptember 30, 1933: Russian balloon
USSR launched at Moscow reached al-
titude of 60,695 feet which never became
an official record, crew including Proko-
vief, Birnbaum and Godrenow,

November 29, 1933: Lt. Comdr. T. G. W.
Settle (USN) and Maj. O. Fordney
(USMC) established official world al-
titude record of 01,237 feet over
Akron, Ohio, in balloon CENTURY OF
PROGRESS.

January 30, 1984: Russian balioon OSA-
VIAKHIM reached 73,000-foot altitude
but crew perished when gondola fell free,
personnel including Fedosienko, Wa-
slenko, and Vsyskin.

July 28, 1934: EXPLORER 1 balloon
launched from Stratobowl near Rapid
City, 8. Dak., failed at 60,613 feet, Ma).
W. Kepner (AAC) and Capts. O. A.
Anderson and A. V. Stevens (AAQC)
parachuted safely.

August 18, 198} : Jeanctte and Jean Pic-
card flew CENTURY OF PROGRESS
balloon from Dearborn, Mich, to an
altitude of 57,5670 fect. Jeanette Piccard
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setling an uncfficial record for women
and becoming first woman to enter the
stratosplere.

July 26, 1935: Russian balloon USSR
reached 52,000 feet, crew including
Warigo, Christofil, and Prilucki.

November 11, 1935: Army Air Corps-Na-
tional Geographic EXPLORER 11 estab-
lished new official world record of 72,395
feet 1u ascent from Stratobowl, crew per-
sounel were Capts. Orvil A. Anderson and
A, W, Stevens (AAC).

During 1985: Dr. Jean Piccard, in collab-
oration with Dr, Thomas Johnson of
Bartol Research, flew first unmanned
plastic balloon (ceilophane) at Swarth-
more, Pe.

During summer-fall 1936: Dr. Jean Pic-
card and John Ackerman flew first con-
stant-level plastle (cellophane) balloons
from the University of Minnesota
stadium.

During 1937: First mapned cluster bal-
loon flight (PLEIADES) made by Dr.
Jean Piccard using rubber meteorological
balloons from Rochester, Minn.

During 1944-45: Japan launched approx-
imately 10,000 unmanned Fugo balloons
(30-foot diameter). They floated at
80,000 feet, carried Incendiaries, and
were almed at the North American con-
tinent. :

During March i947: First test flights of
plastic balloons conducted by General
Mills for ONR Project Helios.

June 5, 1947: First AAF research balloon
launch (cluster of rubber balloons) at
Holloman, by New York University team
under AMC contract.

July 8, 1947: Start of polyethylene bal-
loon operations at Holloman, a 10-balloon
cluster launched by New York University
staff with a payload of less than 50
pounds, which reached an altitude of
18,500 fect.

September 25, 1947: First successful ONR
SKYHOOK volyethylene plastic balioon
(220,000 cubic feet) launched from St.
Cloud, Minn., carrying €3-pound cosmic
ray emu!sions to 100,000 feet.

o
h»a.'.'lg:

e ema e

C e e ——

[

Scplember 28, 1948: Army Signal Corps
balloon set a 140,000-foot altitude un-
wanued record, at Belmar, N.J.

January 30, 1949: U.8. Navy launched
first polyethelecne SKYHOOK baiioons
from ship, USS Saipen off the coast of
Cuba, in a series of 12 flights.

November 8, 1949: Charles B. Moore
(General Mills) made first manned flight
in a plastic balloon, over Mlnneapolis,
Minn,

During May 1950: New York University
research balloon released fromn Holloman
AFB drifted 7,000 miles and was recov-
ered in Myrdal, Norway, several days
fater.

July 21, 1950: First polyethylene balloon
iaunched by USAF personnel at Hollo-
man AFB, N, Mex.

August 28, 1952 First successful Rockoon
{balloon-launched rocket) launched from
icebreaker off Greeniand by University of
Iowa team headed by J. A. Van Allen and
on ONR contract, rocket was launched
from balloon at 70,000 feet and reached
maximum altitude of 87.9 miles,

February 19-26, 1958: First of the MOBY
DICK balicon flights to 60,000-100,000
feet to study high-altitude winds and
carrylng capsule containing fruit files,
faunched from NAS Vernalles. Callf,, by
USAF Cambridge Research Center.

May 18, 1954:- Buper Skyhook, largest
polyethylene balioon built to date (8,000,~
000 cubic feet) was successfully launched
by General Mills for ONR and carrfed
emulslons to 115,000 feet.

July 18, 1955: First Aeromedical Labo-
ratory’s (2' cuble feet) plastic balloons

manufactured by Winzen Research,.

launched at Fleming ¥Field, Minn., at-
tained an altitude of over 120,000 feet;
the second launched on the next day at-
tained a record altitude of 126,000 feet.

August 10, 1956: Lt. Comdrs. Malcolm D.
Ross (USNR) and M. Lee Lewis (USN)
mado first stratospheric manned flight on
a polyethylene balloon from Minueapolis
a8 a part of CNR Project Strato-Lab,
flying in open baske: and reaching an
altitude of 40,000 feet

Scptember 7, 1956: Unlversity of Minne-
sota launched ONR Mylar plastic balloon
from Mlnneapoils, establishing an unof-
ficial worid altitude record of 145,000 feet
for unmanned balloon.

Scptember 24, 1956: H. Froehlich and K.
Long (General Mills) flew ONR
STRATO-LAB balloon to new altitude
record of 42,000 feet for an open basket
gondola.

November 8,1956: Lt. Comdrs. M. D. Ross
(USNR) and M. L. Lewis (USN) sct
unofficial world altitude record of 76,000
feet in STRATO-LAB HIGH I ascent
from Stratobowi, bringing balloon down
safely although it failed.

June 2, 19§7: Capt. Joseph Kittinger
(USAF) made first solo bailoon flight
into statosphere In MANHIGH I, setting
& new unofficial world altitude record of
00,000 feet after launch from St. Paul,
Minn.

June 28, 1957: First phase of Project Far
Side completed, with the lifting by
world’'s largest plastic balloon (3,700,000
cuble feet) of a load of 2,306 pounds of
military equipment and instruments to
a height of more than 104,000 feet.

August 19-20, 1957: Maj. David G.
Simons (USAF MC) set official world
altitude record of 101,518 feet in MAN-
HIGH I1I balloon, setting unofficial dura-
tion record of 82 hours, and becoming
first person to remain in stratosphere
overnight, over Crosby, Minn.

August 19, 1957: Stratoscope I, an un-
manned balloon-telescope system,
launched by General Mllls under Navy
contract for Princeton University astron-
omwers, produced first “clear” photos of
the sun taken at 80,000-foot altitude with
12-inch telescope.

September 18, 1957: Donald Piccard

. made first successful manned low-level

flight on a cluster of plastic balloons,
from Swarthmore, Pa.

October 18, 1957: Lt. Comdrs. M. D. Ross
(USNR) and M. L. Lewis (USN) as-
cended to unofficial two-man altitude
record of 85,700 feet in STRATO-LAB
HIGH II balloon.
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May 671, 1958: Lt. Comdr. M. D. Itoss
(USNR) and A. Mikesell (Naval Ob-
servatory) used open-gondola STRATO-
LAB to ascend to 40,000 feet from
Crosby, Minn., Mikesell becoming first
astronomer to observe from stratosphere
aud flest flight in which crew remained
lu stratosphere in open basket after
sunset,

July 26-27, 1958: Comdrs. M. D. Ross
(USNR) and M. L. Lewis (USN ret.)
rcached maximum altitude of 82,000 feet
ip STRATO-LAB HIGH III flight from
Crosby, Minn., which set new unofficial
record for stratospheric flight of 34.7
hours at —05° C.

October 8, 1958: Lt. D. McClure (USAF)
flew MANHIGH III balloon to an altl-
tude of 99,000 feet from Holloman AFB,
N. Mex.

December 12-16, 1958: Balloon SMALL
WORLD with four passengers falled in
tronsatlantic attempt, lifting from
Canary Islands and landing at sea north-
enst of Barbados.

December 18, 1958: Balloon Flight No.
1,000 launched at Holloman AFB, a serles
of USAF plastic balloon fiights begun in
July 1950,

Pebruary 11, 1959: Army weather bal-
loon, launched at Signal Research and
Development Laboratory, Fort Mon-
mouth, N.J., established world altitude
record of 146,000 feet.

April 28, 1959: A. Dollfus flew from

L’aris, France, on a cluster of 100
weather balloons to an altitude of
42,000 feet.

AMay 12, 1959: Unlversity of Minnesota
sclentlsts under Navy coutract launched
nnmanned balicon to 100,000 feet, where
first positive measurement of jntense
solar protons assoclated with a solar
fiare were measured.

July 18, 1959: Largest plastic balloon to
date (6" cuble feet) launched by ONR at
Fort Churchill, Canada.

August 7, 1959: Comdr. M. D. Ross
(USNR) and R. Cooper (High Altitude
Observatory) flew Navy STRATO-LAB
open gondola balloon from Stratobowl
to 38,000 feet for solar studies with a
coronagraph.
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Scpiember 4, 1959: Raven Industrles
launched Offico of Naval Research Sky-
hook uninanned balloon from Sioux Falls,
So. Dakota, establishing new unofficlal
altitude record of 148,000 feet for un-
manncd bailoon.

November 14, 1959: Winzen Research
successfully launched world’'s largest
balloon (10" cubic feet) from Strato-
bowl, reading maxilmum altitude of near
118,000 feet with a ton lond suspended.

November 16, 1959: Capt. J. Klttinger
(USAF) flew EXCELSIOR I balloon
from Ilollomar AFB to an altitude of
78,400 feet and successfully balled out of
open gondola.

November 28-29, 1959: Comdr. M. Ross
(USNR) and C. Moore (Arthur D. Little,
Inc.) flew Navy STRATO-LAB HIGH
1V from the Stratobowl to an altitude of
81,000 feet using a 10-inch telescope and
spectrograph, observing water vapor in
the atmosphere of the planet Venus,

December 16, 1959: Capt. J. Kittinger
(USAF) flew EXCELSIOR II balloon
from Holloman AFB to an altitude of
74,700 feet and successfully bafled out
and established stable free fall for
06,000 feet.

January 26, 1960: Navy 292-foot-diameter,
balloon launched from U.S.8. Valley

. Forge east of Puerto Rico, carrying

1,630-pound payload to record cosmic ray
and secondary particles, film packs belug
recovered by a destroyer the next day.

Febdruary 1, 1960: University of Chicago
Project ICEF (International Qoopera-
tive Emuision Flights) sponsored by the
National Sclence ¥oundation and the
Office of Naval Research launched SKY-
HOOK (10" cuble feet) balloon to 21.4-
mile altitude,

June §, 1960: Navy launched 10" SKY-
HOOK balloon from NAS Glencoe, Ga.,
which disappeared over the Paclfle
Ocean 2 weeks later carrying 3,300-
pound payload.

July 24, 1960: Donald Piccard estab-
lished Class I world altitude record of
8,740 fcet !n plastic balloon HOLIDAY,
from Minnenpolis, Minn.

July 17, 1350: First of three NASA ex-
periments carried by USAF balloons to

SOOI |

an altitude of 130,000 feet for 1114 hours
from Minneapolis, Minn.,, NASA capsule
containing 12 mlce for study of effects of
heavy primary cosmic ray particles.

August 12, 1960 First “balloon satellite,”
NASA ECHO I (a 100-foot diameter in-
flatable sphere) was launched into orbit
from AMR and inflated; while not &
balloon in sense of being dependent upon
atmospheric displacement for 1ift and its
orbit altitude, it became popularly known
as the “balloon satellite” because of its
bright star intensity es viewers observed
it around the world. ECHO I provided
bnsis for numerous passive communica-
tlons experiments as well as significant

$02061 - 61—-12

data on solar pressure and atmospherice
drag. (See Appendix A.)

August 16, 1960: Capt. J. Klittinger
(USAF) flew EXCELSIOR III from
Holloman A¥B and successfully bailed
out of open gondola at 102,800 feet, estub-
lishing unofficlal new altitude record for
manned balloon and parachute descent
record.

May 4, 1961: ONR STRATO-LAB HIGH
V flight from carrier Antietam reached
113,740-foot. altitude (21.5 miles), a
record ascent for manned balloon, Comdr.
Malcolm Ross (USNR) and Lt. Comdr.
Yictor G, Prather (MC USN) as crew.
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APPENDIX D

Select Awards and Honors in

Aeronauntics and Astronautics

THE FOLLOWING LISTING of recipients of major awards and honors
over the years provides one index to some of the individuals con-
sidered to have contributed to the advancement of aeronautics and
astronautics and related fields. This listing is focused upon those
bonors most related to research and development activities, and it
does not necessarily include the ‘‘elder statesman’’ type of an award.

Contents
Applied Meteorology Award (AMS), 1856

2. Astronautics Award (ARS), 195¢- . . . .

w

W -3 D O »

10.
11.
12,
13.

.4,
16.
16.
17.
18.

. Astronautics Engineer Achievement Award (NRC),

1959- .

. Thurman H. Bane Awurd (IAS), 1943-56

. Laura Taber Barbour Award, 1956- . . . .

. Louis H. Bauer Award (AMA), 1961-

. Grover E. Bell Award (IAS, AHS), 1957-

. Bioclimatology Outstanding Achievement Award (AMS),

1960- . . . . .

. Melbourne W, Boynton Space Medxcme Awurd (A.AS),

1957- . . . . . .

Frank G. Brewer Trophy (NAA), 1943- e e

Octave Chanute Award (IAS), 1939- . . . . . .
Robert J. Collier Trophy (NAA), 1911- .

Fédération Aéronautique Internatlonale Gold Medal

1926~ .. . . e e
Flight Achievoment Award (AAS), 1958- A
Robert H. Goddard Memorial Award (ARS), 1948-,
Daniel Guggenheim Medal, 1929-
Harmon International Trophies, 1926
Louis W. Hill Space Transportation Award (IAS), 1958—

Page
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169

169
170
170
171
171

171

172

172
172
173

175
176
176
1706
177
180
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19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
61.
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Nelson P. Jackson Aerospace Award (NRC), 1961-

John Jefferies Award (IAS), 1940-

Alexandor Klemin Award (AHS), 1951-.

The Langley Modal, 1909~

Eric Liljencrantz Award (AMA), 1957—

Raymond F. Longacre Award (AMA), 1947-
Robert M. Losey Award (IAS), 1940-

Theodore C. Lyster Award (AMA), 1947- .

The Mackay Trophy (USAF), 1912~

Charles M. Manly Memorial Award (SAE), 1928—
Clarence L. Meisinger Award (AMS), 1938~
Harry G. Mosley Award (AMA), 1961-.

NACA/NASA Distinguished Service Medal, 1956—

NACA/NASA Exceptional Service Medal, 1956— .
NASA Invention and Contribution Award, 1961- .

National Air Council Research Award, 194851

National Rocket Club Award, 1961-.
G. Edward Pendray Award (ARS), 1951- .

Propulsion Award (ARS), 1948- .

Sylvanus A. Reed Award (IAS), 1934~ .
Carl-Gustaf Rossby Award (AMS), 1951- .
David C. Schilling Award (AFA), 1948-

Science Trophy (AFA), 1948-
Space Flight Award (AAS), 1955-

Lawrence B. Sperry Award (IAS), 1036~
Spirit of St. Louis Medal (ASME), 1929
Thomas L. Thurlow Navigation Award, 1945- .
Arnold D. Tuttle Memorial Award (AMA), 1952-
Wright Brothers Medal (SAE), 1928-

Wright Brothers Lecturers (IAS), 1937-
Wright Brothers Memorial Trophy Award (NAA), 1948-
James H. Wyld Memorial Award (ARS), 1954~
Miscellaneous NASA Award winners:

Flemming Award .

National Civil Service League Award .

Rockefeller Public Service Award

Page
180
180
181
181
182
182
182
183
184
185
186
187
187
188
188
189
189
189
190
190
192
192
193
193
193
195
195
196
196

- 197

198
198

199

199
199
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1. APPLIED METEOROLOGY AWARD (AMS)
The award for Applied Mecteorology is administered by the American

Metcorological Society.

1056. Joseph J. George, for contributions
to the improvement of practical forecast-
ing for airways operations.

1057. Vincent J. Schaefer, for contribu-
tons In the field of experlimental and
physical meteorology, partlcularly his
ploneering work in artificial nucleation.

1959. Carl-Gustaf Arvid Rossby (post-
humously), for convincing industry of
the importance of meteorology and for
porsuading the U.S. Weather Bureau to

make weather information over teletype
facllities avallable to private meteor-
ologlists without charge. In 1927 under
the Danlel Guggenhelm Fund for Aero-
nautics he established the first model air-
way weather service in the United States.

1060. Henry T. Harrison, for pioneering
work in aviation meteorology and con-
tinued key role in the development of
modern aeronautical meteorology and its
application to the jet era.

2. ASTRONAUTICS AWARD (ARS)

This award is given annually for outstanding contribution to the ad-
vancement of space flight. It is administered by the American Rocket

Society.

1954. Theodore von KdrmAn.
1955. Wernher von Braun.
19568. Joseph Kaplan.

1957. Krafft Ehricke.
1958, Iven C. Kincheloe, Jr.
1059. Walter Dornberger.

1000. A. Scott Crossfield.

3. ASTRONAUTICS ENGINEER ACHIEVEMENT AWARD (NRC)

Established in 1059, the Astronautics Engineer Achievement Award is
given annually to an accredited engineer who has made an outstanding
contribution to the advancement of space technology, an award based
on personal accomplishment. It is administered by the National Rocket
Club.

1959. Rudolf F. Hoelker.
1060. Richard O. Canright.
1961. Wildam J. O’Sullivan, Jr,
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4, THURMAN H. BANE AWARD (IAS)

The Thurinan H. Bane Award was given “to an officer or civilian of the
Air Research and Dovelopment Command of the U.S. Air Force, for an
outstanding achiovement in aeronautical development during the year.”
It wes administered by the Institute of Aeronautical Sciences until sus-

pended in 1956.

1943. Lt. Col. Hollingsworth F. Gregory,
for bis contribution to the military and
commercial development of the helicopter.

1944. Col. Donald J. Keirn, for his con-
tribution to the development and utiliza-
tion of the jet propulslon engine,

1045. Capt. Myron Tribus, for reducing
the icing hazards of high-speed flying
through research and flight testing.

1948. Col. Lelghton I. Davis, for gyro
computing sights for alming guns, bombs,
and rockets from fighter alreraft.

1047, Adolph L. Berger, for development
and applications of high-temperature
ceramic materials to mllitary aircraft
engines.

1948. Col. James M. Glllesple, who was
responsible for the preparation of the
first long-range automatic “Push Button”
flight.

1949, Capt. Harold W. Robbing, for his
contribution to the development of jet-
assisted takeoff for cargv alrcraft.

1950. Col. George W. Goddard, for his
development of a new system of night
aerial photography at low altitudes.

1951. J. B. Johnson, for outstanding con-
tributions In the field of high-tempera-
ture materinls used in aircraft propulsion
unita,

1052. Maj. Patrick L. Kelly, for develop-
ing techniques providing for artiflcial
stabllity and control of aircraft during
high-performance phases of operation,

-~ Henry Seeler, for developing and
standardizing e resuscitator, capable of
operating at varying altitudes, for use in
combat or evecuation aireraft,

19533. Benjamin F. Greene, Jr. for:the
development of an electronic system for
alrport trafic control which greatly in-
creases the landing rate of aircraft un-
der high-density traffic or poor visibility
conditions.

1954. Helmut G. Heinrich, for his out-
standing accomplishments In the field of
personnel parachute development,

1055, Gottfrled Guderley, for his out-
standing contributions to the develop-
ment of transonic aerodynamics essentlal
to the engineering design of supersonie
ajrcraft,

1956. Award suspended.

6. LOUIS H. BAUER AWARD (AMA)

Established in 1960 in honor of the founder of Aerospace Medical Asso-
ciation, the Louis H. Bauer Award will be awarded for the first time.in
1961 for the most significant contribution in space medicine. It is admin-
istered by the Aerospace Medical Association.

7. GROVER E, BELL AWARD (IAS)

Established under the terms of the will of the late Lawrence D. Bell in
memory of his brother Grover E. Bell, aviation pioneer, the Grover E.
Bell Award is given jointly by the Institute of the Aerospace Sciences,
the American Helicopter Society, and the Helicopter Council of the Air-
craft Industries Association. It is presented “for the purpose of fostering
and encouraging resezrch and experimentation in the important and re:}a-
tively new field of helicopter development to the person or persons making
an outstanding contribution to helicopter development during the pre-
ceding calendar year in the United States.” It is administered by the
IAS.

1057. Kurt H. Hohenemser, McDonnell
Alreraft Corp., for outstanding achieve-
ment in solving the complex dynamic
problem required in the development of
the world’s first successful convertiplane,
the McDonnell XV-1.

1958. Engineers of the Vertol Alrcraft
Corp., for the development of the Vertol
78, the first tilt-wing alrcraft to perform
gsuccessful transition from vertieal to
horizontal flight and back.

1059, Igor I. Sikorsky, for his foresight
and personal contributions to the suc-
cessful development and demonstration
of the helicopter crane concept with the
Sikorsky 8-060 Skycrane.

1060. Combat Development Office, U.8.
Army Aviation School, Fort Rucker, Ala.,
for the development of the helicopter as
& close alr-support combat vehicle,
thereby significantly increasing its milf-
tary effectiveness.

‘5. LAURA TABER BARBOUR AWARD

The Laura Taber Barbour Award was established in 1058 and is given
annually for notable achievement which shall tend to advance safety in
aeronautics and which contributes toward a method of avoiding or mini-
mize suffering or loss of life in air travel. It is administered by the
Flight Safety Foundation. :

1956. I. Irving Pinkel and assoclates, 19858. James Martin.
NAQA.

1059. Al Morsa,
1057. Harry F. Guggenheim.

1060. Melvin Gough.

170

8. BIOCLIMATOLOGY OUTSTANDING ACHIEVEMENT AWARD
(AMS)

Established in 1959, the Bioclimatology Outstanding Achiovement Award

is ndministered by the American Meteorological Society.

. '1960. Frederick Sargent II, for organ-

s izing the fleld of bioclimatology in this
country and for outstanding studies on
the effects of weather on man,
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9. MELBOURNE W. BOYNTON SPACE MEDICINE AWARD

Awarded annually for outstanding contributions to aeronautics through
medical research, this award is administered by the American Astro-
nautical Society.

1057. Lt. Col. David G. Simon, USAF
(MC).

1959. Lt. Col. Stanley C. White, USAF.

} 1000. Brig. Gen. Don Flickinger, USAF
1958. Capt. Charlea F. Gell, MC USN. (MQC).

10. FRANK G. BREWER TROPHY (NAA)

Established in 1943, the Frank G, Brewer Trophy is awarded annually
“for the greatest achievement in the field of Air Youth Education and
Training, accomplished by any individual, group of individuals, or organ-
ization.” It is administered by the National Aeronautic Association.

.

19048. Civil Aeronautics Administration.
1944. Edgar Fuller.
1945. H. W. Hurt.

1946. Frank E. Sorenson, University of
Nebraska.

1947. Nickolaus L. Englehardt, Jr.
1948. Philip S. Hopkins, Link Aviation.
1049, Elsie W, Adams,

1950. Lt. John H. Burton, USN.

1951, Harold B. Mebrens, CAA,

1052, Clvil Air Patrol

1953. Leslie A. Bryan, Unilversity of
Illinols.

1954. John H. Furbay, TWA,

1955. Willia O. Brown, U.S. Office of
Educatlon.

1058. Ray O. Mertes,
1957. Edwin A. Link, Livk Aviation.
1958. Evan Evana, NAEC,

1959. aul B. Garber, Curator, National
Alr Museumn.

1060. George N. Gardner, PAA.

I ‘

11. OCTAVE CHANUTE AWARD (IAS) '

Established by the Institute of the Aeronautical Sciences in 1939 in honor
of Octave Chanute, American aeronautical pioneer, it is awarded “for a
notable contribution made by a pilot to the aeronautical sciences.” It is

administered by the Institute of the Aerospace Sciences,
1039. Edmuund T. Allen, Boelng Alrcraft. 1942, Albert Lewls MacClain, Pratt &
Whitney,

1940. Howard Hughes,

1043. William X, McAvoy, NAOA.
1941, Melvin N. Gough, NACA.
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1944. Col. Benjamin 8. Kelsey, USAAR.

1945. A. Ellott Merrill and Robert T.
Lamson, Boelng Aircraft.

1940. Ernest A. Cutrell, Air Traunsport
Command,

1047. Lawrence A. Clousing, NACA.
1048. Herbert H. Hoover, NACA.
1949. Capt. Frederick M. T'rapnell, USN.

1950. Comdr. Donald B. MacDlarmid,
USCG.

1951. Lt. Col. Marion R. Carl, USMO,

1952. John Clifford Seal, Cornell Aero-
nautical Laboratory.

1953. Willlam ‘T. Bridgeman, Douglas
Alrcraft.

1054. George E. Cooper, NACA.
1955. MaJj. Gen. Albert Boyd, WADC.
1950. A. M. Johnston, Boeing Alrplane.

1957. Lt. Col. Frank K. Everest, Jr,
USAF,

1058. A. Scott Crossfield, North Amerl-
can.

1959. John P. Reeder, NASA,
1960. Joseph J. Tymezyszyn.

1961. Joseph A. Walker, NASA

12. THE ROBERT J. COLLIER TROPHY (NAA)

Donated in 1911 by Robert J. Collier, to be awarded each year for the
greatest achievement in aviation in America, it is administered by the
National Aeronautic Association. It is considered a premier award and
it is presented by the President of the United States.

1911. Glenn H. Curtiss, for development
of the hydroaeroplane.

v

1012. Glenn H. Ourtiss, for the flying
boat.

1013. Orville Wright, for development of
the automatic stabllizer,

1914. Elmer A. Sperry, for gyroscople
control.

1915. W. Sterling Burgess, for the Bur-
gess-Dunn hydroaeroplane,

1910. Elmer A. Sperry, for drift indl-
cator.

1917-20. No awards because of the war.

,1021. Grover Loening, for development of
the aerial yacht.

1022, Personne! of the U.8. Air Mail
Scrvice.

1923. Personnel of the U.8, Alr Mall
Service, for night fying.

1924. The U.S. Army, for its round-the-
world flight.

1925. S. Albert Reed, for development of
the metal propeller.

19020. Maj. E. L. Hoffman, for develop-
ment of a practical parachute,

1927. Charles L. Lawrance, for his radlial
air-cooled engiue,

1928. Aeronautics Branch of the Depart-
ment of Commerce, for development of
airways and air navigation facllities,

1029, The Natlonal Advisory Committee
for Aeronautics, for the NACA cowling.

1930. Harold Pitcalrn and his staff, for
thelr autogiro,

1031. The Packard Motor Car Co., for the
alrcraft Diesel engine.

1932. Glenn L. Martin, for development
of an outstanding bl-engined, high-speed
welght-carrying airplane,
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1088, Tho llamliton Staudard Propeller
Co. and chief englneer, Frank Y. Cald-
well, for the controllable pltch propeiler.

1034, Mnj. Albert ¥. Ilegenberger, for
biind landing experiinentation,

1935. Donnld Douglas and hls staff, for
development of the DC-2.

1036. Pan American Airways, for its
transpaclfic and overwater operations.

1037. The Army Air Corps, for design
and equipment of a substratosphere
alrplane.

1938. Howard Hughes and his crew, for
his round-the-world flight.

1939, Airlines of the United States for
their record of safety in air travel.

1940. Dr. Sanford Moss and the Army
Alr Corps, for development of the
furbosupercharger.

1941. The Air Forces and the airlines, for
the worldwide operations typified in the
routes of the Alr Transport Command.

1942. Gen. II. H. Arnold, for organiza-
tion and leadership of the mightiest air
force in the world.

19438, Capt. Luls de Florez, USNR, for de-
velopment of synthetic trajning devices
for flyers,

1044, Gen, Carl A, Spaatz, for demon-
strating the alrpower concept through
employment of American aviation in the
war against Germany.

1945. Dr. Luis WV, Alvarez, for develop-
ment of the ground-controlled approach
radar landing system, :

1046, Lewls A. Rodert, NACA, for de-
velopment of thermal ice-prevention
system.

1947. John Stack {NACA), Lawrence D.
Bell and Capt. Charles B. Yeager
(USAY¥), for supersonic fiight.

1048. Radio Technical Commission for
Aercngutics, for the development of a
system of alr traflic control to permit safe
and unlimited operationg wunder all
weather conditions.

17A

1949, Wiilllam P. Lear, for development
of the Lear F-5 automatic pilot and au-
tomatic control coupler system.

1950. Tho helicopter industry, the mlili-
tary services, and the Coast Guard, for
developiment and use of rotary-wing air-
craft for alr-rescue operationse,

1951. John Etack and assoclates at the
Langley Aeronautical Laboratory, NACA,
for the conception, development, and
practical application of the transonic
wind tunnel throat.

1052. Leonard 8. Hobbs of United Afr-
craft Corp., for design, development, and
production of the J-57 jJet engine.

1053. James H. Kindieberger and Ed-
ward H. Heinemann, for development of
the first supersonic airplones in service.

1954. Richard Travis Whitcomb, NACA
research sclentist, for discovery and
experimental verification of the area rule,
yielding higher speed and greater range
with same power,

1055, Williar M. Allen and the Boelng
Airplane Co. and to Gen. Nathan F.
Twinlng and the U.S. Air Force, for de-
velopment and operational use of the
B-52.

1058. Oharles J. McCarthy and assoclates
of Chance Vought Alrcraft, Inc., and
Vice Adm. James 8. Russell and associ-
ates of the U.S. Navy Bureau of Acro-
nautlcs, for conception, design, and
development of the ¥8U Crusader,

1037. Edward P. Curtls, for hls report
entitled “Aviation Facllities Planning,”
developed while he was special assistant
to the Presldent of the United States,

1958. The U.S. Alr ¥orce and industry
team responsidle for the ¥-104 Inter-
ceptor ;: Clarence L. Johnson of Lockheed
Aircraft Corp. for design of the airframe;
Neil Burgess and Gerhard Neumann of
the Flight Propulsion Division, Ceneral
Electric Co., for development of fts J-79
turbojet ongine; Maj. Howard O. John-
son, USAYF, for establishing a world land-
plane altitude record: and Capt. Walter
W. Irwin, USAF, for establishing a
world straightaway speed record.

4

1959. The U.S. Alr Force, Convalr, and
Space Technology Laboratories for de-
veloping, testing, producing, and putting
futo operation the Atlus, America’s first

intercontincntal ballistic missile, so vita!
to the security and space exploration
needs of the Uulted States and the free
world.

13. FEDERATION AERONAUTIQUE INTERNATIONALE GOLD

MEDAL

The FAI Gold Meda!l is awarded to those who have contributed highly
to the development of aeronautics, It is administered by the Fédération
Aéronautique Internationale, U.S. representative of which is the National

Aeronautic Association.
1025, Gen Francesco de Pinedo, Italy.
1026, 8ir Alan Cobham, Great Britain.

1027. Col. Charles A. Lindbergh, United
States.

1028. H. J. L. Hinkler, Great Britain.
1929. Dieudonne Costes, France.

1030. Gen. Italo Balbo, Italy.

1931. Dr. Hugo Eckener, Germany.
1932. Juan de la Cierva, Spain.

1033. Wiley Post, United States, )
1834. 0. W. A. Scott, Great Britain.
1935. No award.

1036. Jean Mermoz, ¥rance.

1087. Miss Jean Batten, Great Dritala.
1038. No award (tie on third vote),
103045, No awards, '
1946, Igor 1. Sikorsky.

1047. No award made.

1948. Capt. Charles B. Yeager, United
States.

1949. No award made.
1950. Frank Whittle.

1051. Dr. Edward P. Warner, United
States.

1952. No award made.
190538. Jacqueline Cochran, United States.

1954, Lt. Gen. James H. Doolittle, United
States.

1955. Maurice Hurel, France.
1056. L. Peter Twiss, Great Britain.

1057. Maj. David G. Shwoons, United
States.

1058. Audrey Micholaevich Tupolev,
U.B.8.R.

10390. Plerre Satre, France.
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14. FLIGHT ACHIEVEMENT AWARD (AAS)

Established in 1958, this award is “presented annually to the pilot or
crew who, by outstanding ability and courage, has personally extended
the fronticrs of flight from the earth’s environment into space.” The
IFlight Achivement Award is administered by the American Astronautical
Society.

1658. Capt. Iven C. Kincheloe, USAF (posthumously).

1959. A. Bcott Crossfleld. )

1960. No award.

15. ROBERT H. GODDARD MEMORIAL AWARD (ARS)

Established in 1947, the Robert H. Goddard Memorial Award is pre-
sented annually for outstanding work in liquid propellant rockets, It is
the highest award of the American Rocket Society.

1930. Donald W. Douglas.
1040. Gienn L. Martln.

1941, Juan T. Trippe.

1942, James H. Doolittle.
1943. Edmund Turney Allen.
1944. Lawrence D, Bell.

1845. Theodore P. Wright.
1946. Frank Whittle.

1947. Lester Durand Gardner.
1948. Leroy Randle Grumman.
1049. Edwan; P. Warner.

1060. Hugh .. Dryden.

1051. Igor 1. Sikorsky.

1052. Sir Goeffrey de Havilland,
1953. Charles A. Lindbergh.
1954. Clarence D. Howe.

1955. Theodore von K4drmdn.

1966. Frederick B. Rentschler (post-
humous).

1957. Arthur E. Raymond.
1658. William Littleyood.
1959. Bir George R. Edwards.
1060. Grover Loening.

17. HARMON INTERNATIONAL TROPHIES

Established in 1926 by Clifford B. Harmon, early balloonist and aviater,
trophies are awarded for outstanding achievements in the arts and/or
sciences of aeronautics for the preceding year, with the art of flying
receiving first consideration. It is administered by the Clifford B. Har-

1048. John Shesta. 1955. B. N. Hall.

1949, Calvin M. Bolster. 1958. Chandler C. Ross.
1950. Lovell Lawrence, Jr. 1957. Thomas F. Dixon.
1061. Robert O. Truax. 1858, Richard B. Canright.
1952. Richard W. Porter. 1259. Samuel K. Hoffroan.
1953, David A. Young. 1960. Theodore von KArmén.

1954, A. M. O. Smith,

16. DANIEL GUGGENHEIM MEDAL‘

Established by the Daniel Guggenheim Fund for the Promotion of Aero-
‘nautics in 1928, this medal is given for notable achievement in the advance-
ment of aeronautics, It is administered by the Institute of Aeronautical
Sciences, the Society of Automotive Engineers, the American Society of

Engineers, and the United Engineering Trustees, Inc.
1929. Orville Wright, 1034. Willlam B. Boelng.
1930. Ludwig Prandtl. 1935. Wiliam ¥. Durand.
1031, Frederick W. Lanchester. 1936. George W. Lewls.
1032, Juan de 1a Cierva. 1937. Hugo Eckener.

1032, Jerome . Bunsaker. 1038 Alfred FL R. Fedden.
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mon Trust.

Aviators

1926. Lt. Col. George Pelletler-Doixy,
France. ’

1Y

1927, Col. Charles A. Lindbergh, United
States, for his New York to Paris fiight.

1928, Col, Arturo Ferrarin, Italy, for his
flight from Rome to Natal, Brazil.

1929, Maj. Dieudenne Costes, France,

1920. Maj. Dieudonne Costes, France. . .

1931. Afr Marshall Italo Baldbo, Italy, for
leading a mass flight of 10 planes from
Orteballe, Italy, to Rio de Janeiro,
RBrazil.

1932. Wolfgang von Gronau, Germany. 4

1033. Wiley Post, U'nited Siates, for Ms
world's fiight.

1984. Charles W. A. Scott, Great Britain,
for wiuning the MacRobertson race from
London to Melbourne.

1985. Capt. Edwin Musick, United States,
for his ploneer work in “China Clipper”
flights.

1986. Howard Hughes, United States, for
his fast coast-to-coast flight, Los Angeles
to Newark in 7 hours 28 minutes and
25 seconds,

1937. Henry T. (Dick) Merrill, United
States, for his successful return flight in
the scheduled first commercial flight be-
tween New York and London, bringing to
the United States the first motion pic-
tures of the British coronation cere-
monies.

1988. Howard Hughes, United States, for
outstanding performance fin his world
flight—3 days 19 hours 8 minutes and
10 seconds.
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1030, Alexander P. de Scversky, United
States.

1040-49 (only omne award made). Lt.
Gen. James H. Doolittle, United States,
for his outstanding personal icadershlip,
sklil, and courage, he is symbolic of all
who flew in tho Allled cause durlng the
World War I1I.

1050. Col. David C. Schilling, USAF, for

the first nonstop jet flight between Great
Britain and the United States.

1951. Capt. Charles F. Blair, USAF, for
belng the first person to fly a single-
engine fighter nonstop across the North
Pole from Europe to North America.

1952. Col. Berut Balchen, UJSAF, for Arc-
tic operutions including many flights.

1053. Maj. Charles E. Yaeger, USAF, for
plioting the Bell X-1A rocket research
plaue at a speed of 1,650 mph.

1054, J. ¥. Coleman, Convalr test pilot,
for history's first transitional flight from
vertical takeoff to level flight In the
Navy's XFY-1 VTO experimental fighter.

1955. Group Capt. John Cunningham,
RAF, for plloting the de Haviiland Comet
IIT on the flrst around-the-world com-
mercial jet flight.

1956. Lt. Col. Frank Everest, USAF, for
flights in the Bell X-2 in which he be-
came the first man to fly near Mach 8.

1057. Gen. Curtis H. LeMay, USAF, for

plioting a KC-135 on a nonrefueling rec-
ord flight from Westover AFB, Mass, to
Buenos Alres, Argentlua.

1938. Maj. André Turcat of France, for

the first flight at twice the speed of

"~ sound.

1959. Capt.' Joe B. Jordan, USAF, for.
taking an F-104 to an altitude record of

103,305.6 feet; and Capt. Jogeph W. Kit-

tinger, Jr., USAF, for ballooning to &

record 706,400 feet In an open gondola
and then parachuting.
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Aviatrices
1927. Lady Mary Balley, Great Britalan,
1028. Lady Mary Bailey, Great Britaln,

1929. Wilaifred Spooner, Great Britaln,

1930. Amy Johnson Mollison, Great
Britaln.

1031. Maryse Bastié, France, for Pnris-
Tokyo round-trip flight.

1932. Amella Earhart Putnam, United
States, for solo transatlantic flight.

1033. Maryse Ielsz, Frﬁnce.
1934. Héléne Boucher, France.

— Mnfyse Bastlé, France (posthu-
mously), for speed record.

1935. Amella Earhart Putnam, United
States.

——. Jean Batten, Great Britaln.

1936. Jean Batten, for England-New Zea-
land fiight.

1937. Jean Batten, for Darwin to Eng-
land flight.

1038. Jacyueline Cochran, United States,
winner of Bendix race.

" 1039. Jacqueline Cochran,

1640-49, Jacqueline Cochran.

1050. No award. . - L

1961, Mme. Jacqueline Aurlol, ¥rance,
for jet speed record.

(&

1952, Mme, Jacqueline Auriol, France. '

1052, Jacquellne Oochran. Unlted qtates,
for being the first woman to break the
gound barrier.

1054, No award.

'

1055. Mme. Jacqueline Aurlol, France, for

becoming world's fastest woman pilot.

1956. No award. S

Spherical Balloonist (Zerenauts)
192¢. Gen. Umberio Nobile, Italy.

1027, Comdr. Cbarles E. Rosendahl,
USN. ‘

1028. Dr. Ilugo Eckener, Germany.
1029. Dr. Hugo Eckener, Germany.
1930. Dr. Hugo Bckener, Germany.

——. Ward T. Van Orman, United
States,

1031. Dr. Hugo Eckener, Germany.
1932, Auguste Piccard, Switzerland.

~——. Capt. Ernest A. Lehmann, Qer-
many.

1038, Dr. Hugo Eckener, Germany.
——. Lt. Comdr. T. G. W. Settle, USN.

1934. Capt. Ernest A. Lehmann, Ger-
many.

~——. Jeannette Piccard, Switzerland.

1035. Oapt. Orvil A. Anderson, United
States.

———, Capt. H. von Schiller, Germany.

1036. Capt. Ernest A. Lehmann, Ger-
many, .

-—— Ernest De Muyter, Belglum.

1040-49. Vice Adm. Charles E. Rosen-
dahl, USN,

1050. No award.
1951. Lt. Carl J. Seiberlleh, USN. .
1952. Walter L, Massle, United Statés.

1058, No award. .~ .0 . i,

1954 QOapt. Marion . Bppes, USN "

;‘0

' 1955 Lt. Comdr, Charles A. Mllll, USN.

195@. Lt. Comdr, Malcolm D. Ross.

" 1924, Herbert V. Wiley. N

.
s

NATroNAL WINNERS UNITED STATES
(DISCONTINUED)

Aviators
1026. Shirley J. 8hort.

1027, Charles A. Lindbergh,
1928. Capt. Carl Ben Elelson.
1920. Lt. James H. Doolittle.
1030. Lt. Comdr. Frank Hawks.
1931. Clyde Pangborn.

1932. Lt. Col. Roscoe Turner.
1933. Wlley Posi.

1934. Dean Smith.

1035. Capt. Edwin O. Muslck.
1836. Howard Hughes,

1937. Henry T. (Dick) Merrill.
1938. Howard Hughes.

1839. Ool. Robert B. Olds.
Aviatrices

1932. Amelia Earhart Putnam.
1033. Anne Morrow Lindbergh.
1034. Laura Ingalls.

1035. Amelia Earhart Putnam.

* 1986. Loulse Thaden.

1037. Jacqueline Cochran.

Dirigible Pilots
1932-33. Comdr. Charles ©. Rosendahl,

SpAerical Balloon Pilots L '
1932-33. Lt. Comdr, T. G. W. Settle. 1

1934, Maj. Willlam B. Xepner, .
1035. Oapt. Orvil A. Anderson,
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18. LOUIS W. HILL SPACE TRANSPORTATION AWARD (IAS)

Tho Louis W. 1Till Space Transportation Award is given for “significant
contribution indicative of Ainerican enterprise and ingenuity in the art
and science of space flight.” Named after n transportation pioneer, this
award is administered by the Institute of the Aerospace Sciences.

1958. Robert H. Goddard (posthu- 1960. S, K. Hoffman 2nd Thomas H.

mously), for siguificant contributions in- Dixon, Reccketdyne Divislon of North

dicative of American ingenuity in the art  American  Aviatlion, for continuous

and sciences of space flight. - leadership in the development, and for
extraordinary improvements in the thrust

1059. James A. Van Allen, State Univer- efficlency and rellabllity of powerplants

sity of Iowa, by combining simple and for major ballistic missiles and space

direct technlques, he established beyond vehicle boosters.

doubt the existence, Intensity, and extent - .

of the radiation belts above the earth’s

surface that now carry his name.

19. NELSON P. JACKSON AEROSPACE MEMORIAL AWARD
(NRC)

Established in 1960 in honor of a founder of the National Rocket Club,
the Nelson P. Jackson Aerospace Memorial Award is awarded annually
to an aerospace industry “for an outstanding contribution to the missile,
aircraft, and space field.” It is administered by the National Rocket Club.

1061. The U.S, Alr Force and the industry
(Bell, Douglas, General Electric, Lock-
liced, and Rocketdyne of North Ameri-
can) responsible for the Discoverer
satelllte progranr, which made the flest
successful recovery of an object from
space on August 11, 10G0.

© 20. JOHN JEFFRIES AWARD (IAS)

Established in 1940 by the IAS for the purpose of honoring the memo‘f’y
of the American physician who made the first flight across the English
Channel with Blanchard, the French balloonist, in 1785. The John
Jeffries Award is given for “outstanding contributions to the advancement
of aeronautics through medical research.” It is administered by the
Institute of the Aerospace Sciences.

1940. Dr. Louis H. Bawer, editor of 1942, Dr. Edward O. Schnelder, Wes-
Journal of Aviation Medicine. leyan University,

1044. Bir Hareid B, Whittingham, Royal
Alr Forco.

1945. Commodore John C. Adums, USN
Avistiion Mecdicine.

1948. Dr. Malcolm C. Grow, 8th Alr
Force.

1047. Dr. James W. Tice, ROAF.
1948. Dr. W. Randolph Lovelace YL

1940, Dr. Arnold D. Tuttle, Unite@ Alr
Lines.,

1950, Brig. Gen. Otis O. Benson, Jr.,
School of Aviation Medicine.

1951. Capt. John R. Poppen, USN (MQC).
1052, Lt. Col. John P. Stapp, USAPF.

1053. Capt. Chas. F. Gell, USN.

1054. Dr. James P. Henry, Aeromedical
Laboratory.

1055. Capt. Wilbur B. Kellum, Naval
Medical Rescarch Institute.

1956. Ross A, McFarland, Harvard Uni-
versity.

1057. Maj. David G. Simons, USAP
(MO).

1058. Dr. Hubertus Strughold, USAF
School of Aviation Medicine.

1959. Brig. Gen. Don Flickinger, USAF.

1060. Capt. Joseph W. Kittinger, Jr.,
USAF.

L J

1941, Maj. Yiarry G. Armstrong, USA
MO, School of Aviation Medicine.
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1043. Brig. Gen. Eugene G. Relnartz,
AAF School of Aviation Medicine.

21. ALEXANDER KLEMIN AWARD (AHS)

Established in 1951 in honor of the memory of the late Dr. Alexander
Klemin, eminent aeronautical engineer, educator, author, and pioneer of
rotary-wing seronautics, it is awarded each year for “engineering, design,
and invention in the field of rotary-wing aircraft.” It is administered
by the American Helicopter Society.’

1951, Igor I. Sikorsky. 1055, Bartram Kelley, Bell Alrcraft,

1852, Louis Breguet, France. 1056. Charles H. Zimmerman, NACA
Langley Aeronautical Laboratory.
1953. Raoul Hafner, England.

1057. Capt. Wayne Eggert, USAF st
1054. Michael Glubareft, Sikorsky Alr  humously). sgert (po
craft.

22. THE LANGLEY MEDAL |

Established in 1908 by the Regents of the Smithsonian Institution, the
Langley Medal was initiated by Alexander Graham Bell for the purpose
of presenting an American award to the Wright Brothers. Presented
only upon occasion, the medal is awarded by motion of the Secretary of
the Smithsonian and a designated committee “for specially meritorious
investigations in connection with the science of aerodromics and its appli-

cation to aviation.”
1802. Wilbur and Orville Wright. . 1018. Gustave Eiffel,

1912, Glenn H. Curtiss. 1927. Charles A. Lindbergh.
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1920. Richard Ii. Byrd. 1955. Dr. Jerome O, Hunsaker.

1929. Charles 3. Manly. 1000. Dr. Robert Y. Goddard (post-

humously).
1935. Dr. Joseph S. Ames.

23. ERIC LILJENCRANTZ AWARD (AMA)

Established in 1956, the Eric Liljencrantz Award is given annually for

the best paper on basic research in the problems of acceleration and alti-
tude. It is administered by the Aerospace Medical Association,

1057. Col. John P. Stapp, USAF (MO). 1060. James D, Hardy, Ph. D, Bala-

Cynwyd, Pa.
1058. Brig. Gen. Victor A. Byrnes, USAF

(MC). 1901. Capt. Ashton Graybiel, MC USN.

1059, Capt. Edward L. Reckman, MO
USN.

24. RAYMOND F. LONGACRE AWARD (AMA)

Established in 1947, the Raymond F. Longacre Award is a.nnually
awarded for “outstandmg achievement in the psychiatric and psychologic
aspects of aviation medicine.” It is administered by the Aerospace Med-
ical Association.

1047. Ross A, McFarland (Boston,
Mass.).

1048. Detley Bronk (Baltimore, Md.).

1949. 8ir Charles P. Symonds (London,
England).

1950. Donald WV, Nastings (Mlnneapolh.
Minn.),

1951, Col, Neely O. Mashburn, USAF
. (San Antonto, Tex.).

'1052. 8ir Frederick Baruett (Oambrldge, :

England).

1053. Walter F. Grether (erght-Patter— .

son AFB, Ohio).

25. ROBERT M. LOSEY AWARD (1AS) . -

1054. Jobn O. Flanagan (University of
Plttsburgh).

1055. Roy R. Grinker (Chicago, I1L.).

1056. Saul B, Sells, SAM (San Autonlo,
Tex.). ' ,
1057. Brig. Gen. Euzene G. Runarts,
USAF (MO).

1058. Col. Han'y G. Moseley, USAF
{MO). . bt s

1959 Oapt. Georxe B. Ruff, USAY¥ (MO).

1900 Brnnt Olark (San Jone. Oa\lf)

Established by the Institute of the Aeronautical Sciences in 1940 in mem-
ory of the first U.S. officer in military servico to clie in World War IT,
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the Robert M. Losey Award is annualiy given “in recognition of out-
standing contributions to the science of meteorology as applied to aero-
nautics.” It is administered by the Institute of the Aerospace Sciences.

1940, Henry G. Houghton, Jr., M1T,

1941. Horace R. Byers, Unlversity of
Chicago.

1042. Francls W. Reclchelderfer, 1.8,
Weather Bureau.

1043. Lt. Col. Jogeph J. George, USAAF.

1044, John (. Bellamy, AAF Weather
Service.

i

1045. Lt. Col. Harry Wexler, WU.8.
Weather B'urenu.

1046. Carl G. Rossby, University of Ohl-
cngo.

1047. Ool. Benjamin @. Holzman, USAF.

1948. Paul A. Humphrey, U.S. Weather
Bureau.

1949, William Lewis, U.8. Weather
Burean.,

1950. Roscoe R. Braham, New Mexico
School of Mines.

1951. Ivan R. Tannehil, U.S. Weather
Bureau.

1052. Dr. Vincent J. Schaefer, General
Klectrle.

1053. Henry T. Harrlson, Jr., United Alr
Lines.

1954. Hermann B. Wobus, NAB Norfolk.

1085. Lt. Col. Robert O. Bundgaard,
USAY Weather Sarvice.

1956. Ross Gunn, U.8. Weather Bureau.
1057, Jule G. Charney, MIT.

1058. Patrick B.- McTaggart-Cowan,
Canadian Meteorology Office, Toronto,
Caneda.

1969. Herbert Rlehl, University of Chl-
cago.

1060, Thomas F. Malone, Travelers In-
surance Co.

26. THEODORE C. LYSTER AWARD

Established in 1047 by the Aero Medical Association, this award is given
“for outstanding achievement in the general field of aviation medicine.”
1tis admmnstered by the Aerospuce Medical Association. -

1047, Louls H. Bauer.

1048, Wilbur R. Franks ('roronto Oan-
ada). .

1949, Brig. Gen. Harry G. A.rmltronx,

UBAF (MO).
' 1850, Capt. Ashton Graybiel, MO USN,

1051. Rear Adm. Bertram Groesbeck, Jr..
MO USN.

1052. Kenneth A. X¥velyn (Montreal,
Canada).

1953, Capt. Wilbur B, Xellum, MC USN.

319534. William R. Stovall, OAA.

1855, Brig. Gen. Otls O. Benson, Jr,
USAF (MO).

1938. Brig. Gen. Don Flickinger, Jr..
USAF (MC).

1957. Capt. Charles F. Gell, MO USN '

1968. Dr. Hubertus Strughold, USAF
SAM.

1950, Capt. Clifford P. Phoebus, MO
USN.

1960. Air Commodore A. A. G. Corbet,
RCAPF.
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27. THE MACKAY TROPHY (USAF)

The Mackay Trophy is awarded “to the Air Force person or persons who

made the most meritorious flight of the year.”

U.S. Air Force.

1912, Lt. YHenry H. Arnold, for recon-
nalssance flight.

1013. It. J. E. Carberry and Lt. F.
Snydel, for reconnaissance flight.

1914. Capt. T. F. Dodd and Lt. 8. W,
Fitzgerald, for reconnaissance flight.

1015. Lt. B. Q. Jones, for American
duration record.

1916-17. No award due to war.

1918. Capt. E. V. Rickenbacker, for
oflicial record {n combat.

1019, Lt. Belvin N. Maynard and others,
for their flights between Atlantic and
Pacific and return.

1920. Capt. St. Clair Streett, leader of
Alaskan flight.

1021, Lt. J. A. Macready, for world's
altituade record.

1022, Lts. J. A. Macready and O. Q.
Keily, for world’s duration record.

1923, Lts. J. A. Macready and C. G.

Kelly, for nonstop transcontinental flight.

1924. Capt. Lowell H. Smith and others,
for first round-the-world flight.

1925. Lt. James H. Doolittle and Lt

Oyrus K. Bettis, for Schnelder Trophy

and Pulitzer race awards, respectively.

1926. Maj. H. A, Dargue and others, for
Pan American good-will flight.

10927. Capts. L. J. Maltland and A. B
Hegenberger, for nonstop flight to
Hawall. ;.
1928. Lt. Harry A. Sutton, for spinning
tests.

1029. Capt. Albert W. Stevens, for his

long-distance and high-altitude photog-
raphy.
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It is administered by the

1030. Maj. Ralph Royce, for “Arctlc
Patrol” flight.

1931. Brig. Gen. B. D. Foulois, for
leadership in 1931 maneuvers. -

1932. L.t. Chas. H. Howard and others,
for Navajo relief Alights.

1033. Capt. Westside T. Larson, for
frontier defense flights.

1984. Brig. Gen. Henry H. Arnold, for
Alaskan flight.

1035. Major A. W. Stevens and Oapt.
Q. A. Anderson, for stratosphere flight
in Ezplorer II balloon.

1936. Capt. Richard H. Nugent and
others, for successful flight under ad-
verse conditions from Langley Field to
Allegan, Mich.

1987. Capt. Carl J. Orane and George V.
Holloman, for developing and demon-
strating automatic landing system.

1938. Lt. Col. Robert Olds and others, for
B-17 flight to Argentina.

1939. Officers and men flying medlical
supplies from Langley Fleld to Santiago,

- Chlle.
' 1940-46. No awards.

1947. Capt. Charles B. Yeager, for the
first supersonic flight in X8-1.

1048. Lt. Col. Emil Beaudry, for rescue
of 12 airmen from Greenland Icecap.

1040, Capt. James G. Gallaher and crew
for Lucky Lady II, for first round-the-
world nonstop flight.

1950. The 27th Fighter Wing, for its 1950
mass flight across the Atlantic.

1951. Col. Fred J. Ascani, for new world
speed vecord at National Air Races.

1052. Maj. Louls 11, Carrington, Jr., Mai.
I'red W. Shook, and Capt. Wallace D.
Yancy, for the first nonstop transpacific
flight of an RB—45 jet flight, 3,400 naatl-
cal mlles with two air refuelings.

1958. SAC’s 40th Air Divislon, for long-
est nonstop flight over water cver flown
by single-engine jet aircraft.

1054. SAC’s 38th Alr Division, for inter-
continental maneuver with B—47 and de-
termining fatigue lmits of combatk
crews.

1955. Col. Horace A. Hanes, for estab-
lishing world’s speed record.

1053, Capt. Iven O, Kinchelse, Jr., for
flight of X-2 to world altltude record.

1857. SAC's 034 Dombardmeunt Wing, for
Operation Powerilight.

1958. TAC's Composite Alr Strike Force,
for deployment to the Far East.

1959. USAF Thunderbird Aerlal Team,
for good-will tour of Far East.

1960. USAF 6593d Test Squadron (Spe-
cial), Hickam AFB, Hawall, which
made the first aerlal recovery of an ob-
fect from space orblt.

28. CHARLES MATTHEWS MANLY MEMORIAL AWARD (SAE)

Awarded “to the author of the best paper relating to theory or practice
in the design or construction of, or research on, aerospace engines, their
parts, components, or accessories which shall have been presented at a
meeting of the society (SAE) or any of its sections during the calendar
year.” It is administered by the Society of Automotive Engineers.

1028. Sam D. Heron, “The In-Line Air-
Cooled Engine.”

1929. No. award.

1930. Dr. Qscar C. Bridgeman, “The Ef-
fect of Alrplane Fuel-Line Deslgn on Va-
por Lock.”

1631. No award.

1032. Ford L. Prescott, “Indicators as a
Means of Improving Alrcraft Eng!ne
Performance.”

1033, A. H. R. Fedden. “Posslble Future
Developments o Alr-Oooled  Aere
Englnes.”

1034. Rex B. Belsel, A. L. MacOlain, and
¥. M. Thomas, “Cowling and Cooling of
Radial Air-Cooled Aircraft Engines.”

11935. Guy E. Beardsley, Jr., “Automatic
Power and Mixture Control for Aircraft
Engines.”

193¢. Raymond W. Young, "Alr-Cooled
Radial Aircraft Engine Performance.”

1037. Richard & Buck, *¥Flight Testing
With an Engine Torque Yndicator.”

1938. A. L. Berger and Opie Chenoweth,
“Supercharger Installation Problems.”

1939. B. W. Hives and F. L. Smith,
“Hlgh Output Alrcraft Engines.”

1940. No award.
1941. No award.

1942. John Dolza and H. O. Karcher,
“Correlation of Ground and Altitude
Performance of Oil Systems.”

1943. J. O. Almen, “Shot Blasting To
Increase Fatigue Resistance.”

1944, Kenneth Campbell, “Engine Cool-
ing Fan Theory and Practice.” :

1045. No award. - : o

1946. Cearcy D. Miller, “Roles of Deto-
nation Waves and Auto-Ignition in Spark
Ignition Efgine Knock as Shown by
Photographs Taken at 40,000 and 200,000
Frames per Second.”

1047, Erold F. Plerce and Harvey W.

‘Welsh, “Engine Compounding for Power
and Efficiency.”
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1048. Andrew Kulltlnsky, “Atomic Power
and Aircraft Propulsion,”

1049. No award.
1050. No award.

1061. J. M, Mergen and J. IL Kasley,
“Operating Characteristics of Propellers
for Turboprop Alrplanes.”

1952. R. B. Gorton and B. B. Mliler, “In-
strumentation for Aircraft Gas Turbine
Development.”

1038. No award.

1034. John M. Tyler and B. C. Perry, Jr,,
“Jet Nolse.”

1955. Georgo F. Wislicenus, “Principles
and Applications of By-Pass Turbojet
Englnes.”

1956. Wilillam A. Denser and Harold B.
Finger, “Compressor Stail Problems ln
Cas Turblne Type Aircraft Englues.”

1957. R. B. Matzdorft and O. ¥, New-
berry, “Requirements, Parameters, and
Deslgn Consideratlons for Pneumatic
and Inlet Countrol Systems.”

1958, Robert H. Boden, “Ion Rocket En-
glne.”

1959.

1960. Donald B. Mackay, “Secondary
Power Systems for Space Vehicles.”

No award.

29. CLARENCE. L. MEISINGER AWARD (AMS)

The Clarence Leroy Meisinger Award is given from time to time for
outstanding research contributions by meteorologists under 35 years of
age. It is administered by the American Meteorological Society.

1938. Jerome Namias, for application of
thermodynamic tools to weather fore-
casting. ‘

1941. Joseph Johnson Qeorge, for fog

forecasting studies.

1946. Morris Nerburger, for studies of
gtratus clouds.

1847. Herbert Rlehl, for aecrological
studies in troplcal and subtroplcnl mete-
orology. .

1048. James Edward Mliler, for studles
In vertical motlon. Lt

—

' 1049, Jule Gregory Charney and Arnt
Ellassen, for applylng numerical methods
to weather prediction, o
1950. John C. Freeman, Jr., and Morria
Tepper, for contributions ln the appllca-
tion of hydraullc anulogies. . -
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1951. Dave Fults, for application of ex-
perimental fluid mechanlecs to problems
of atmospheric circulation.

1053-55. No award,

1956. Ernest J. Fawbush and Robert O.
Mtller, for ploneering studies om tor-
nadoes and other locel storms. .
1057. Dave Atlas, for ploneering contrl-
butions in radar meterology.

1858. No award, , .
1050. Robert G. Fleagle, for research

contributions on the dynamics of large- -

scale motlons of the atmosphere. | f
1960. Phillp D. Thompson and Norman
A. Phllilps, for theoretical and appled
research in the fleld of numerlcal
weather prediction, Vo b

30. HARRY G. MOSELEY AWARD (AMA) -

Established in memory of Colonel Moseley, this award is given for an
outstanding contribution to flight safety. First award will be given in

1961.

Administered by the Aerospace Medical Association.

31. NACA/NASA DISTINGUISHED SERVICE MEDAL

The NASA Distinguished Service Medal is awarded to NASA personnel
for “outstanding scientific achievement, outstanding leadership in aero-
nautical and space science, an outstanding contribution to public admin-
istration, or outstanding bravery.” Recommendations for this award are
reviewed by the NASA Incentive Awards Board. It is NASA’s highest

award.

NACA

January 19, 1956. Richard T. Whitcomb,
for discovery and experlental verifica-
tion of the area rule making possible
supersonic flight by military alrcraft.

April 19, 1988. Charles W. Littleton and
John W. Moise, for outstanding bravery
beyond the call of duty following explo-
slon of X-1A alrplane on August 8, 19355,
risking life to save the life of a fellow
employee.

March 21, 1957. Jerome C. Hunsaker, for
fundawmental contributions to aeronautl-
cal science since 1913,

April 18 1957. H. Julian Alien, for dls-
covery that blunt shapes for warhends of
long-range missiles greatly reduced heat
input and impart nherent stabllity dus-
lng reentry into the atmosphere.

April 18, 1957. 1. Irving Plokel, for scl-
entific research on causes of fire and of

e t Nt

"

fmpact bazards in alrcraft crashes lead-
Ing to successful demonstrations and
preventive design.

August 21, 1958 Jobhn Francis Victory,
for vision and courage In strengthening
NACA throughout 43 years and In pro-

- moting aeronautical research.

NASA

June 30, 1959. Jobn W. Crowley, Jr., for
accelerating progress in alrcraft, mis-
slles, and spacecraft by sclentific investl-
gations and promoting teawwork and
cooperation with the mliiitary and
fndustry,

May 5, 1081. Alan B. Shepard, Jr., for his
flight as the first U.S. astronaut was an
outstanding contribution to the advance-

.. ment of human knowledge of space tech-

uology and & demonstration of mau’s
capabllities in suborbital spuce fight.
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32. NACA/NASA EXCEPTIONAL SERVICE MEDAL

Tho NASA Exceptional Service Medal is tho second highest award in
the NASA Incentive Awards Program. It is given to NASA personnel
for “significant scientilic achievement, significant leadership in acronau-
tical and space science, a significant contribution to public administration,
or unusual courage or compotence in an emergency.” Recommendations
are reviewed by the NASA Incentive Awards Board.

April 5, 1950. Stanley P. Butchart, Joseph  soclated with aircraft nuclear propul-
A. Walker, and Richard G. Payne, for sion. -
extreme courage and competence in an
cmergency duriug flight test of X-1A  October 4, 1057. John B, Parkinson, for
rocket research aircraft. his analysis and experimental verifica-
tion of the principle that high-beam
August 20, 1957. Seymour Lieblein, for ratlos improve hydrodynamic and aero-
significant sclentlfic results in research  dynamie characteristics of seaplane hulis,
on axlal-flow compressors.
October 4, 1957. Anshal I, Nelhouse, for

August 20, 1957. Robert G. Delssler, for
slgnificant scientific results in solution of
fluid flow and heat transfer problems of

leadership {n the development of spin re-
search technlques and the art of predict-
ing spin-and-recovery characteristics.

great value In solution of problems as-

33. NASA INVENTIONS AND CONTRIBUTIONS AWARD

Section 806 of the National Aeronautics and Space Act of 1958 (42 U.S.C.
2458) authorized the Administrator of NASA, upon recommendation of
the NASA Inventions and Contributions Board, to make monetary awards
not exceeding $100,000 for any scientific or technical contribution which
has significant value in the conduct of aeronautical and space activities.
Awards exceeding $100,000 must be reported to the sppropriate com-
mittees of the Congress and if the Congress takes no action or does not
veto the proposed award, it may be made. '

Januvary 17, 1961. Dr. Frank T. McClure

in amount of $3,000 for the Satellite Dop- . S
pler Navigation System Concept (which ‘ ‘ 1
became the basis for the Navy's Project

Transit). This was the first award.
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34, NATIONAL AIR COUNCIL RESEARCH AWARD

Until the operation of the National Air Council was suspended in 1951,
this award was given “to one member of the Air Force and one mcml?er
of tho Navy, who, in the opinion of the respective departments, contrib-
uted most in the previous fiscal year in the field of aviation research and
experimont.”

1048. Rear Adm. Theodore O. Lonnquest, 1850. Rear Adm. Calvin M. Bolster, USN.

USN. Capt. James L. 1light, USAF.

. . Gillesple, USAPF.
Ool. Jumes M. Glflesple, 1951, Capt. Walter S, Dlcehl, USN (Ret.).

1049. Oapt. Willlam V. Davis, Jr., USN. Maj. John P. Stapp, USAF.

Capt. Vincent Mazza, USAF.

35. NATIONAL ROCKET CLUB AWARD

Established in 1960, the National Rocket Club Award is presented annu-
ally “in recognition of an individual or group of individuals who have
added to the public understanding of the impact of the space age upon
our Nation and all mankind.” It is administered by the National Rocket
Club.

1961. Edward R. Murrow, CBS.

36. G. EDWARD PENDRAY AWARD (ARS)

The G, Edward Pendray Award is granted annually for the outstanding
contribution to astronautical literature. It is administered by the Amer-
ican Rocket Society.
1951. George P. Sutton. 1056. Hermann Oberth.
1857. Grayson Merrill.
1058, Homer B. Newell, Jr.
1959, Ali Bulent Cambel.

1960. Luigi Orocco.

1062. M. J. Zucrow. ‘
1058, H. 8. Talen. i
1054. Martin Summerfield. A
1655. Walter Dornberger. - -

[
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37. PROPULSION AWARD (ARS)

Established in 1948, the C. N. Hickman Award was dedicated to the
memory of the American rocket pioneer and renamed the Propulsion
Award in 1952. It is awarded annually for outstanding work in solid

propellant rockets.
1948. Frank Malloa,
1040. James A. Van Alien.
1950. Leslie Sklnnér.
1951. Williiam Avery.
1952. A. L. Antonlo,

1953. Charles E. Bartley.
1054. Harold W. Rltchey.

It is administered by the Ainerican Rocket Society.

1955. F. 8. Mliler.

1036. Bruce H. Sage.
1957. Levering Smith.
1958. Barnet R. Adelman.
1959. Ernest Roberts.
1960. Ernest Stuhlinger.

38. SYLVANUS ALBERT REED AWARD (IAS)

Established in 1933 in memory of a founder-member of IAS, the Sylvanus
Albert Reed Award is awarded annually “for a notable contribution to the
aeronautical sciences resulting from experimental or theoretical investi-
gations, the beneficial influence of which on the development of practical
aeronautics is apparent.” It is administered by the Institute of the Aero-

space Sciences.

1034. C. G. Rossby and H. Q. Willett,
MIT, for practical application of the
polar front theory.

1035, Frank . Caldwell, Hamilton
Standard Propeller, Unlted Alrcraft, for
licreasing alreraft effectiveness through
development and improvement of contro}-

lable and constant speed propellers. '

1036. Edward Story Taylor, for the de-
velopment and practical application of
the dynamic vibration absorber for air-
craft engines. e o

1037. Eastman Nixon Jacobs, NACA, for

his contribution to the aerodynamic im-
provement of alrfoils.

100

1038. Alfred Victor de Forest, MIT, for
development of method for testing metals
magnetically.

1030. George J. Mead, NACA, for the do-

slgn and development of high- output alr-
craft englines. ;

R L. '

1040. Ylugh Latimer Dryden, Nntlonal‘

Bureau of Standards. for his contribu-
tlona to the mechanics of boundary
layer flow and to the lnterpretntlon of
wind tunnel experiments.

1941. Theodore von Kdrmén, Californla
Institute of Technology, for development
of theory of the influence of curvature on
buckling characteristics of alrcraft
structures,

1942, Igor ¥van Sikorsky, for the crea-
tion and reduction to successful practice
of a hellcopter of superlor controllabliity.

1043. Sanford A. Moss, General Elec-
trlec, for the development of the
turbosupercharger.

19044, Fred B. Weick, Engineering and
Research Corp., for his contribution to
the development of tricycle landing gear
and to the two control nomnspinning
airplane.

1945, Charles 8. Draper, MIT, for ap-
plication of the gyroacope of computing
slghts for gunnery and to otber com-
puting devices.

1046. Robert T. Jones, NACA, for his
contribution to the understanding of flow
phenomena around wings and bodles at
gpeeds below and above the speed of
sound,

1947. Galen B. Schubauer and Harold K.
Skramstad, National Bureau of Stand-
ards, for thelr contributions to the un-
derstanding of the mechanism of tran-
sition from laminar to turbulent flow.

1948. George W. Brady, Ourtiss-Wright
Corp., for development of the reversing
propeller resulting In shorter landing
runs for large aircraft.

1040. Qeorge 8. Schairer, Boelng Alr-
plane, for contributions to deslgn and de-
velopment of large sweptwing high-speed
alrcraft.

1950. Robert R. Gllruth, NACA, for the
conception and development of new tech-
niques for obtaining transonic and
supersonlc data wusing freely gying
models.

1051, E H. Helnemann, Douglas Air-
craft, for design and development of ex-
perimental afrcraft for {investigating

transonle and gupersonic flight

phenomena,

1952. John Stack, NACA, for hls leader-
ship in the design, development, and
practical operation of transonlc wind
tunnels.

1053. Earnest Q. Stout, Consolidated
Vultee, for contributions to the design
and development of high-speed, water-
based alrcraft.

1954. Clark B. Mlllikan, California Insti-
tute of Technology, for contributions to
fluid mechanics, airplane aerodynamlics,
and wind tunnel technology.

1055. H. Julian Allen, NACA, for con-
tributions and leadership in solving
problems in the design of supersonic air-
planes and missiiés, especlally the
thermal problems at hypersonic speeds.

1056. Clarence L. Johmsom, Lockheed
Afrcraft, for contributions in solving
problems in design of supersonic alr-
planes and mlssiles, especlally the
thermal problems’at hypersonic speeds.

1057. Raymond L. Bisplinghoff, MIT, for
developing ways to calculate alrcraft
loads and stresses.

1058, Victor Carbonara, Xollsman In-
strument, for basic engineering concept
and leadership in the development of
automatic celestial navigation systems
for aircraft, and thelr integration in cur-
rent weapon systems.

1959. Karel J. Bossart, Convair, for sig-
nificant contributions to the design and
development of the Atlag ICBM.

10060. John V. Becker, NASA, for contri-
butions to the advancement of aeronau-
tical science at hypersonic speeds and
leadership in transiating these advances
into the designs of manned, winged,
hypersonfic vehicles.
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39. CARL-GUSTAF ROSSBY AWARD (AMS)

Until 1958 the Award for Extraordinavy Scientific Achievement, the
Carl-Gustaf Rossby Award, is given for scientific nchizvement in the field
of meteorology. It is administered by the American Meteorological

41. SCIENCE TROPHY (AFA)

Tho Air Forco Association Science Trophy is awarded for distinguished
service in the field of aerospace science. It is administered by the Air
Force Association,

Society,

1951. Hurd Curtis Willett, for contribu-
tions to synoptic meteorelogy.

1933. Carl-Gustaf Arvid Rossby, for con-
tributions to dynamic meteorology lead-
ing to a better understanding of atmos-
pheric moticns and thermodynamics.

1055. Jerome Namias, for contributlons
to research in extended and long-range
forecasting techniques.

1956. John von Neumann, for farsighted

contributions to the sclience of meteorol-
ogy and the national interests in develop-
ing the modern, high-speed electronic
computer with meteorological application
as its ultimate aim, and for support in
organizing the world's first research
group in numerical weather prediction.

1960. J. Bjerknes and Erik Palmen, for
distinguished research contributions in
atmospheric dynamics and synoptic
aerology.

40. THE DAVID C. SCHILLING AWARD (AFA)

Awarded for distinguished services in the field of flight. Founded in
19048 as the Flight Trophy, award was renamed in 1957 in honor of the
late Colonel Schilling. Administered by the Air Force Association.

1048, Herbert H. Hoover, NACA test
pliot. .
19490, Bill Odom, private pilot.

1050. Capt. Janies Jabavra, world’s first
Jet ace.

1051, Brig. Gen. Albert Boyd. Command-
ing General, Edwards Alr Force Bage.

1962. Col. David Q. Schilling, USAF. K
1053. Third Air Rescue Group, MATS, ‘
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1954. Charles Yeager, USAF.

1955. Ma). Stuart Childs, USAF.
George Welch (posthumously).

1056, Lt. Col. Frauk K. Xverest, USAF.

1057, Col. Patrick D. Fleming, USAF
(posthumously).

1068, Capt. Iven O. Kincheloe, USAF
(posthumously). . :

! i

1059, Tactical Alr Command, USAF,

1950. Dr. Theodore von KArmdn, Chair-

1956. Dr. Chalmers W. Sherwin, Unlver-

‘43, LAWRENCE B. SPERRY AWARD (IAS)

man, USAF Sclentific Advisory Board. sity of Illinols.

1051. Dr. George E. Valley, MIT . 1057. Dr. Charles 8. Draper, Massa-
chusetts Institute of Technology.
1052. Dr. Edward Teller, Unlversity of
Qulifornia, 1958. Mr. H. Julian Allen, Ames Aero-
nautical Laboratory.
1958. Dr. Mervin J. Kelly, Bell Telephone.

1059. Dr. W. Randolph Lovelace and
1054. Lt. Col. John P, Stapp. Brig. Gen. Don Flickinger.
1055, Dr. John F. von Neumann, Atomic 1060. Dr. Louis N. Ridenour (post-

Energy Commlssion. humously).

T B : .

42, SPACE FLIGHT AWARD (AAS)

Established in 1955 to acknowledge special efforts and achievements, this
award is given annually “to the person who has contributed most to the
advancement of the Astronautical Sciences.” It is the premier award

administered by the American Astronautical Society.
1055. Hermann Cberth. 1958. James A. Van Allen.
1958, Comdr. George W. Hoover. 1059, No award.

1957. Wernber von Braun. 1060. Homer B, Newell.

t '

i

‘Endowed in 193¢ in the memory of Lawrence B. Sperry, pioneer aviator
"and inventor, this award is given annually “for a notable contribution

made by a young man to the advancement of aeronautics.” It is admin-
istered by the Institute of the Aerospace Sciences.

1036. William Curtiss Rockefeller, Call- 1938, Rossell Conwell Newhouse, Bell
fornia Institute of Technology, for the Telephone, for development and Afrst
application of aerodynamics and practical application of the terrain
meteorology in optimum air transport clearance Indicator.
operation.

1039. Charles M. Kearns, Jr., United Ailr-
1937. Clarence L. Johnson, Lockbeed Alr- craft, for successful application of
craft, for improvement of aeromautical ‘' methods of measuring propeller vibration
design of high-speed commercial alrcraft,  stresses in fiight.
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1940. Willlam B. Oswnld, Douglas Alr-
craft, for aualytical studies In aero-
dynamics which greatly facilltated the
design and economical operation of alr-
planes,

1041, Earnest Gordon Stout, Consol-
dated Alrcraft, for centribution to the
experimental determination of hydro-
dynamic stabllity of model filylng boats
and seaplanes,

1942, Edward C. Wells, Boelng Aircraft,
for contributions to the art of airpiane
design with speclal reference to four-
engined alrcraft.

1043, Willlam B, Bergen, Glenn L.
Martin Co., for theoretical and exper}-
mental studles of dynamlc loads on afr-
planes.

1044. Willlam H. Phillips, NACA, for
outstanding contribution in the field of
stabliity and control of alrcraft.

1945. Richard Hutton, Grumman Afr-
craft, for contribution to the development
of carrier-based aircraft.

1046. Peter R. Murray, USAF, for radlo
control systems for gulded missiles and
pllotless alrcraft.

1947. Comdr. Noel A. M. Gayler, USN,
for outstanding contribution to synthetic
training methods and devices in the fleld
of aviation.

1948, Allen B. Puckett, Jet Propulsion
Laboratory, Cal Tech, for contributions
to the design and development of super-
sonic wind tunnels.

1940, Alexander H. Flax, Cornell Aero-
- pautical Laboratory, for significant addi-

tions to the methods avallable for deter-
‘mining dynamic behavior of airplanes,
helicopters, and missiles,

D TO\A

1950. Frank N. Plagecki, for his contri-
butions to the design and development of
helicopters.

1051. Robert O. Seamans, Jr., MIT, for
system of determiniug dynamical char-
acteristics of an alrplane and matching
them to automatic controis by measuring
the pulse excitement response in flight.

1052, Dean R. Chapman, NACA, for
contributions to the basle knowledge of
gskin friction, base pressure, and heat
transfer at supersonic speeds.

1953, Donald Coles, California Institute
of Technology, for fundamental contribu-
tions to the understanding of supersonic
skin friction.

1954. A. Scott Crossfield, NACA, for im-
portant contributions In aeronautical
flight research, especially at transonle
and supersonic speeds up to Mach 2,

1055. Glles J. Strickroth, Martin Co., for
contributions to the development of
guldance system for the Matador.

1956. QGeorge F. Jude, Sperry Gyroscope,
for contribution to the advancement of
precision automatic flight control and
safe all-weather fiight.

1057. Clarence A. Syvertson, NACA
Ames Laboratory, for solving problems
of filght at speeds 30 times that of sound.

1958. Robert Q. Loewy, Vertol, for work
on rotary-wing aircraft.

1059. James B, McCune, Aeronautical
Research Assoclation of Prlnceton, tor
research contributions.

1900. Robert B. Howell, Lockheed Alr-
craft, for contributions to development of
advanced theoretical guldance and con-

.. trol techniques.

4
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44. SPIRIT OF ST. LOUIS MEDAL

Established in 1929 by citizens of St. Louis in honor of Charles A. Lind-
bergh, this award is given at approximately three- ycar pcuodq “for meri-

torious service in the advancement of aeronautics.”

It is administered

by the American Society of Mechanical Engineers.

1029. Danlel Guggenhelm.

1032. P. W. Litchficid.
1035. Will Rogers.
1938, Maj. James H. Doolittle.

1940. John Eiilott Younger, for contri-
butlon to alrplane design.

1044, George W. Lewls, for encourage-
ment of aeronautical research.

1947. Jobn Knudsen Northrop, for de-
velopment of flying wing.

1950. Reinout Pleter Kroon, Westing-
house Electric, for leadership in develop-
ment of aviation gas turbines.

1953. No award.

1054. Arthur"E. Raymond, Douglas Alr-
craft.

1058. Ralph 8. Dnmon, Trans World Afr-
lines.

45. THOMAS L. THURLOW NAVIGATION AWARD

Established in 1945 in honor of Colonel Thurlow to stimulate the devel-
opment of the science of navigation in the United States. It is awarded
“for the outstanding contribution to the science of navigation in the year.”

It is administered by the Institute of Navigation, University of California.

1945. Wing Commander K. O. Maclure,
RCAP,

1946. Dr. John O. Bellamy, USAF. '
1947. J. A. Plerce, Harvard Unlvexjslty.

1948, Dr. D. H. Sadler, B.M. Nautical
Almanac Office, England.

1049. Comdr. T. D. Davies, USN.

1950. Dr. B. G. Bowen, lnstitute of
Navigation, Australia.

S et

1651. Squadron Leader K. R. Greenaway,
RCAF.

1952, Alton B. Moody, USN.
1053. Capt. F. J. Wylle, R.N., England.
1054. Paul D. Schirock, USN.

1055, Capt. Phillp Van Dorn Weems,
USN (Ret.).

10506. Dr. Charles 8. Draper, Massa-
clhiusetts Institute of Technology. :

1957. Dr. Samuel M. Burka.

195



45. ARNOLD D. TUTTLE MEMORIAL AWARD

Established in 1952 in memory of Colonel T'uttle, USA. MC, pioncer air-
line medical director, this award is given “for outstanding achievement
in aviation medical research which was reported and published in the
Journal of Aviation Medicine during the previous 2 years.” It is admin-
istered by the Aerospace Medical Association.

1052, Edward H. Lambert, Rochester,
Minn,

a

1053. James P. Henry, Wright-Patterson
AFB, Ohio.

1954. John P. Marbarger, University of
Illinols.

1955. Fred A. Hitchcock, Ohlo State Uni-
versity.

1056. W. H. Johnson, Toronto, Canada’
1037. Maj. David 8. Simons, USAF.

1058. Sicgfrled J. Qerctbhewohl, USAF
School of Aviation Mediclne.

1059, Lawrence E. Lamb, USAF School
of Aviation Medicine.

1960. Ilermann J. Schaefer, USN School
of Aviation Medicine.

47. WRIGHT BROTHERS MEDAL (SAE)

Established in 1924, award is presented annually “for meritorious con-
tribution to aeronautic engineering; that is, authorship of the best paper
on acrodynamies or structural theory or research, or airplane design or
construction, which shall have been presented at a meeting of the SAE,
or any of its sections, during the calendar year.” It is administered by

‘the Society of Automotive Engineers.
1828. Lt. Comdr. Clinton H. Havil), USN, -

“Alrcraft Propellers.”

1929. Ralph Hazlett Upson, “Wings—A
coordinated System of IRasic Design.”

1930. Theodore P. right, “Develop-
ment of a Safe Airplane—the Curtiss
Tanager.”

1081, Stephen J. Zand, “A Study of Alr-
plane and Instrument Board Vibration."

1932, Edward P. Warner, “The Rational
Specifications of Airplane Load Factor.”

1083. Eastman N. Jacobs, ‘“The Aero-
dynamics of Wing Sections for
Alrplanes.”

1934. Rex B. Belsel, A. L. MacClain, and
F. M. Thomas, “Cowling and Cooling of
Radial Alr-Cooled Aircraft Kngines.”

1935. Willlain  Littlewood, “Operatlng
Requirements for T'ransport Airplanes.”
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1836. R. J. Minshall, J. K. Bal}, and F. P.
Laudan, “Problems in the Deslgn and
Construction of Large Alrcraft.”

1087. Richard V. Rhode, “Gust-Loads on
Alrplanes.”

1938. No award.

1939, Kenneth Alan Browne, “Dynamic
Suspension—A Method of Aircraft En-
gine Mounting.”

1040. Clarence L. Johnson, “Rudder
Control Problems on Four-Engined
Alrplanes.” ’

1041, Samuel J. Yoring, “Genera] Ap-
proach to the Flutter Problem.”

1942. Charles Romain Strang, “Progress
in Structural Design Through Straln-
Gage Technique.”

1042, Costas Brnest Pappas, “The Deter-
mination of Fusclage Moments.”

- i

194+, Kenueth Campbell, “Engine Cool-
Ing Fan Theory and Pructice.”

1045. Myron Tribus, “Iteport on Develop-
ment and Application of lleated Wings.”

1046. Frederick Van Horne Judd, “A
Systematic Approach to the Aerody-
namic Design of Radial Engine
Installations.”

1947. Henry B. Gibbons, “Experience of
an Alrcraft Manufacturer with Sandwich
Materlal.”

1048. Kerolt Van Every, “The Aerody-
namics of High Speed Alrplanes.”

1049. Homer J. Wood and Frederick
Dallenback, “Auxillary Gas Turbines
for Pnecumatle Power
Applications.”

1960. J. O. Floyd, “The Avro O 102
Jetliner,”

1051. Orville A. Wheelon, “Design Me-
thods and Manufacturing Techniques
With Titanium.”

in  Afreraft

1032, 'W. J. Kunz, It., “A New Technlque
for Investigating Jet Englne Com-
pressor Stall and Other ‘Translent
Characterlsties.”

10533. Donald N. Meyers and Z. M. Ciol-
kosz, “Matching the Characteristics of
Helicopters and Shaft-Turbines.”

1954, John M. Tyler and E. O. Perry, Jr.,
“Jet Noise.”

19055. Wendell B, Reed, “A New Ap-
proach to Turbojet and Ramjet En-
glne Controls.”

1056. 0. H. Zimmerman, “Some Gen-
eral Considerations Concernlng VTOL
Alrcraft.”

1057, Alf Fridtjof Ensrud, “Problems in
the Application of High Strength Stcel
Alioys in the Design of Supersonic
Afrcraft.”

1958. Kermit H. Van Every, “Deslgn
Problems of Very High Spced Flight.”

1959. Milford Guy Chlders, “Prellmi-
nary Design Considerations for the
Structure of a Trisonic Transport.”

48. WRIGHT BROTHERS LECTURERS (IAS)

Delivered annually in Washington, D.C., in commemoration of the first
powered flights, on December 17, the Wright Brothers Lecturer is one

of the highest honors of the Institute of the Aercspace Sciences.

Selec-

tion of the lecturer is by a special committee, who alternato selection
between the United States and abroad, of a person of “great distinction
in the aerospace sciences.” It is administered by the Institute of the

Aerospace Sciences.
1937. B. Melvill Jones.
1088. Hugh L. Dryden.
1089. Clark B. Millikan.
1040. Sverre Pettersen.
1941. Rlchard V. Southwell.
1942. Edmund T, Allen.
1942. W. 8. Farren.

1944. John Stack

1943, H. Roxbee Cox.

10846. Theodore von Kérmdn.
1047. Sydney S. Goldstein.
1048. Abe Silverstein.

1649. A. B, Russell.

1950. Willlam Bollay.

1951. P. B. Walker.

1052. William Littlewood.
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1053. Glenn L. Martin. 1057, II. Julian Allen.

1054. B. K. O. Lundberg. 1058. Maurice Roy.
1955. R. L. Bisplinghoff. 1959. Alexander H. Flax.

1056. Arnold Hall. 1000. A. W. Quick.

49. THE WRIGHT BROTHERS MEMORIAL TROPHY (NAA)

The Wright Brothers Memorial Trophy is awarded each year to & living
individual for “significant public service as a civilian of enduring value
to aviation in the United States.” It is administered by the National
Aeronautic Association,

1048, Dr. Willlam F. Durand.
1949, Charles A. Lindbergh.
1050. Grover Loening.

1955. Dr. Hugh L. Dryden.

1056. Dr. Edward P. Warner.
1957. Senator Stuart Symlington,
1951. Dr, Jerome Hunsaker. : o 1958. Dr. John Francis Victory.
1952. Lt. Gen. James H. Doolittle. |
1853. Hon. Carl Hinsbhaw.

1054. Dr. Theodore Von Kirmdn.

1959. William P. MacCracken, Jr. =
1960. Frederick O. Crawford.

50. JAMES H. WYLD MEMORIAL AWARD (ARS)

The James H. Wyld Memorial Award is awarded annually to a persen
making an outstanding application of rocket propulsion. It is admuus-
tered by the American Rocket Soclety

1054, Milton W. Rosen.
1955, John P, Stapp.
1058, Louls G. Dunn.
1957, Willlam H. Pickering. ‘

‘ SEE
1058, Holger W. Toftoy.

1969, Karel J. Dossart.
1960. Robert L. Johnson. )

1600 !
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51. MISCELLANEOUS NASA AWARD WINNERS

The following well-known general awards have been accorded as indi-

cated to NACA or NASA personnel.

in a chronology.

ARTHUR 8. FLEMMING AWARD:

1054,
1055.
1956.
1057,
1959.
1940.

George H. Cooper (Ames).
William M. Kauffman (Ames).

Richard T. Whitcomb (Langley).
Dr. Alfred J. Eggers, Jr. (Ames),

Maxime A. Faget (Langley).

Wolfgnng B. Moekel (Lewis),
Joseph W. Siry (Goddard).

Such a listing properly belongs

ROCKEFELLER PUBLIO S8ERVICD
AWARD:

1053. Mrs.
(Lewls).

Dorothy Marlin Simon

1954. Clinton B. Brown (Langley).
1955. Walter Q. Vincentin (Ames).
1056, John C. Hoﬁ'bolt (Langley).
1957, Gerald Morrell (Lew_ls).

1958. Willlam R. Mickelsen (Lewls).
1059, Dean R. Chapman (Ames).

NATIONAL CIVIL SERVICE LEAGUR

AWARD:

1988. Dr. Hugh L. Dryden.
1959. Eugene 8. Love (Langley).




APPENDIX E

1

The Members of the National Advisory

Committee for Aeronautics

1915-1958
tap LIST on the following pages has never been presented in the
available historical record. As such it provides a useful index of

persons prominent in the technical advancement of American and
world aviation.
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CHAIRMEN OF THE NACA

Scriven, Brig. Gen. Georgo P., USA, Chief Signal Officer . 1915-16
Durand, Dr. William F., Stanford University . . . . . 1916-18
Freeman, John R., Providence, Rhodo Island . . . . . 1918-19
Walcott, Dr. Charles D, Secretary, Smithsonian Instltu-

tion . . . . ... . 1910-27
Ames, Dr. J oseph S Johns Hopkms Umversxty ... . 1927239
Bush, Dr. Vannevar, President, Carnegie Institution of

Washington .. . .. . . 193941
Hunsaker, Dr. Jerome C Massachusetts Instxtute of Tech-
nology . . . e e e e e e . . 1041-56

Doolittle, Dr. JamesH Shell 011 Co c e e« e . . . 1956-58

MEMBERS OF THE NACA

Abbott, Dr. Charles G., Secretary Smithsonian Institution . 192845
Adams, Hon. Joseph P., Civil Aeronautics Board . . . . 1952-56
Alison, John R., Assistant Secretary of Commerce . . . . 194749
Ames, Dr. Joseph S., Johns Hopkins University . . . . 1915-39
Arnold, Henry H., General of the Air Force . . . . . . 193846
Astin, Dr Allen V Dlrector, National Bureau of Stand-
alds..... e e e e e e e e . . 1052-88

Bane, Col. Thurman ., USA . . . . o oo . 1919-22
Bassett Preston, R., Sperry Gyroscope Co Inc ¢« .« . 1953-58
Brett, Lt. Gen. George H., USAF . . . . « . . 193042
Briggs, Dr. Lyman J., Dlrector, Bureau of Standnrds . . 193345

Bristol, Capt. MarkL. USN, Director Naval Aeronautics . 1915-16

Bronk, Dr. Detlev W. Rockefeller Foundation for Medi-
cal Research . .

Burden, Dr. Wlllmm A M Assxstant Secretarv of Com- :
merce ., . . . e e . . 194247

 Burgess, Georgo K Dxrector, Bureau of Standards e .. 1923-82

Bush, Dr. Vannevar, President, Cairnegie Institution of
Washington . . . . . . . ., . .. ..

- Carmichael, Dr. Leonard, Secretary, Smithsonian Instxtu- '

tion . . . -« o+ . 1953858
Cassady, Vice Adm John H USN Deputv Chlef of Naval ’
Operations (Air) . . . . . . . o o« oo . 1950-52

Clark, Col. Virginiug, USA. . . . . < .. . 1917-18

Combs, Vice Adm, Thomas S.. USN Deputv Chief of
Naval Operations (Air)
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. . L] 1948—58 R

. 1938—48

. 1952-52; 1955-56
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Compton, Dr. I{ar]l T., Research and Development Doard . 1948-49
Condon, Dr. Edward U., Director, Bureau of Standards . . 1945-51
Connolly, Donald IL. (retired Maj. Gen., USA), Adminis-

trator of Civil Aeronautics . . . . . . 194042
Cook, Rear Adm. Arthur B., USN, Chlef BuAer 1931-34; 1936-39
Craigie, Lt. Gen. LawrenceC USAF . . . . . . . .1051-5¢

Craven, Capt. Thomas, USN, Director of Naval Aviation . 1919-21
Crawford, Dr. Frederick C., Thompson Products, Inc. . . 1954-58
Curry, Maj. Gen. John F., USAF . . . . ... . 1924-26

Damon, Ralph S., Trans World Airlines, Inc. . . . . . 1953-58
Davis, Thomas W, S., Assistant Secretary of Commerce . . 1950-53
Davis, Vice Adm. William V., Jr., USN, Deputy Chief of

Naval Operations (Air) . . . ¢« o . . 1956-58
Doherty, Robert E., Carnegie Instltute of Technology . . 194041
Doolittle, Dr. James H., ShellOilCo. . . . . . s . ,1948-58
Duncan, Vice Adm. Donald B, USN, DCNO (Air) . . . 194748
Durand, Dr. William F., Stanford University . 1915-33; 1941-45

Echols, Maj. Gen. Oliver P, USAF . . . . . . . . .1942-45

Fagg, Dr. Fred D,, Jr., Director, Bureau of Air Commerce . 1937-38
Fechet, Maj. Gen. James E., USA, Chief of Air Service . 1928-31
Fitch, Vice Adm. Aubrey W., USN, DCNO (Air) . . . 1904445
Foote, Hon. Paul D., Assistant Secretary of Defense (Re-

search and Engmeermg) « . e« o . o 1957-58
Foulois, Maj. Gen. Benjamin D USAF ChJef of All.‘

Corps . . . - . . .« .« . . .1929-30;1932-30
Freeman, John R., Provxdence, RI e . . . . 1918-19

Furnas, Hon. Cllﬂ'ord C., Assistant Secretary of Defense
(Research and Development) Ce e e e e e e 1956—57

Gardner, Vice Adm. Matthias B., USN, DCNO (Air) . . 1952-53
Gilmore, Brig. Gen. William E,, USA . . . . . . . .1926-2
Gregg, Willis R., Chief, Weather Bureau . . . . . . .1034-38
Guggenheim, Harry F., Long Island, N.Y. . . . . . .1920-38

~ Harrison, Rear Adm. Lloyd, USN, Deputy and Assnstant .
Chief of Bureau of Aeronautics . . . s oo« . . 1953-85

Hayford, John F., Northwestern University . '. . . . . 1915-23
Hazen, RonaldM Allison Division, Genersl Motors . '. . 1946-54
Hester, Clinton M Administrator, Civil Aeronautm
Authority . . . . . . . .193840
Hinckley, Robert H., A3813tant Secretary of Commerce . . 193942
Hines, Rear Adm. Welhngton T., USN, Assistant Chief for
Procurement, Buresu of Aeronautiw e+ e e e 0 . . 1957-58
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Hunsaker, Dr. Jerome C., Massachusetts Instituto of Tech-

wology . . . . . . . . . .. . . . 1922-23; 1938-58
Kenly, Maj. Gen. William L., USA, Director of Military
Acronautics . . . .. . 1018-19

King, Rear Adm, Dmcst J USN C]ucf BuAer . .« . . 1038-36
Kinler, Walter G. (retired Bug Gen.,, USA) . . . . . 193940
Kraus, Rear Adm, Sydney M., USN, BuAer « o« o« . . . 103648

Land, Capt. Emory S., USN, BuAer . . . . . . . . 192329
Lindbergh, Brig. Gen. Charles A., USAFR . ., . . . . 1931-89
Littlewood, William, American Airlines ., . ... . . . 1944-53
Lonnquest, Rear Adm. Theodore C., USN, BuAer . . . . 1047-52

MacCracken, Williain P., Jr., Assistant Secmary of Com-

merce . . . .« . . 1929-38
Marvin, Charles F Chref Weather Bureau e e e e . . 1915-84
McCain, Vice Adm. John S USN, DCNO (Air) . . . . 194244
McCarthy, Charles J., Chance Vought Aircraft, Inc . . 1957-58
McIntosh, Col. Lawrence W,USAF . . . . . . . .1923-24
Mead, George J., Hartford, Conn .. . 1939-43
Menoher, Maj. Gen. CharlesT » USA, Chlef of All‘ Serv1oe . 1919-21
Mitscher, Vice Adm Marc A., USN, DCNO (Air) . . . 194546
- Moflett, Rear Adm. Wﬂham A, USN Chief, Bureau of .

Aeronautlu “ e . . 1921-33
Muiligan, Denis, Dlrector, Bureau of All‘ Commerce . « . 1988
Murray, Robert B., Jr., Under Secretory of Commerce . . 1953-54

Newton, Byron R., Assistant Secretary of the Treasury . . 1915-18
Noble, Edward J. Chalrman, Civil Aeronautics Authority . 1938-39
Nyrop, Donald VV Chairman, Civil Aeronautics Board . . 1951-52

Ofstie, Vice Adm. Ralph A, USN, DCNO (Air) . . . . 1953-54

Pace, Rear Adm. Ernest M., Jr., USN, BuAer . . . . 1943-44
Patrick, Maj. Gen. Mason M USA Chief of Air Servwe . 1921-27
Pﬁncstag, Rear Adm. Carl J USN, Assistant, Chief for

Field Activities, Bureau of Aeronautlcs e e oo. 1955-57

Powers, Maj. Gen. Edward M.,, USAF . . , . ., . . .1045-49
Pratt, Maj. Gen. Henry C., USAF e e e e e . .0 1930-85

Price, Vice Adm. John D, USN, DONO (Air) . . . . . 1948-60.

Pupin, Michael I, Columbla University . . . 1915-22
Putt, Lt. Gen. Donald L., USAF, Deputy Chlef of Staﬁ'
Development R e . 1949-58

Pyle, Hon. James T., Admmlstrator of Clv11 Aeronautxcs . 1957-58
Quarles, Hon. Donald A., Assistant Secretary of Defense . 1954-56
Radford, Vice Adm. Arthur W., USN, DCNO (Air) . . . 104647
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Raymond, Dr. Arthur E., Douglas, Aircraft Co, Inc . . . 1946-56
Reber, Lt. Col. Samuel, USA, In Charge Aviation Section

Signal Corps. . . .. . . 1915-16
Reichelderfer, Dr. Inancns W Chlcf U S Weather Burcau . 1939-58
Rentzel, Delos V., Admnmstrator of Civil Aeronautlcs,

Undel Secrotary of Commerce . . .« . . 1948-51
Richardson, Holden C., USN, Naval Constructor e . 191517
Richardson, Rear Adm Lawrence B., USN, BuAer . . . 194446
Rickenbacker, Capt. Edward V., Eastern All‘ Lines,Inc . . 1950-58
Robins, Brig. Gen. Augustine W., USA . . . . . . . 1935-39
Rothschild, Hon. Louis S., Under Secretary of Commerce

for Transportatlon .. « e+« e . . 1955-58
Ryan, Oswald, Civil Aeronautles Board I [1.7

Sabine, Wallace C., Bureau of Aircraft Production . . . 1918
Saville, Maj. Gen. Gordon P., USAF . . .« . . 1950-51
Scriven, Brig. Gen. George P. USA Chief Slgnal Officer . 1915-17
Spaatz, Gen. Carl, Chief of Staﬂ' USAF . . . . . . 1946-48
Squier, Maj. Gen. GeorgeO USA Chief Signal Oﬂicer . . 1916-18
Stevens, Rear Adm. Leslie C., USN Assistant BuAer . . . 194647
Stratton, Samuel W., Director, Bureau of Standards . . . 1915-31

Taylor, Rear Adm. D. W., USN, Chief Naval Construction

(civilian member from 1922) . . . . . .1917-38
Towers, Rear Adm. John H., USN, Asmstant and Chlef
Buder . . . . . . 1917-19; 1929-31; 193942

Twining, Gen. Nathan F Chlef of Staﬂ' USAF . . . . 195457

Vandenberg, Gen. Hoyt S., Chief of Staff, USAF . . . . 1948-50
Vidal, Eugene L., Director, Bureau of Air Commerce . . . 1933-37

\Vaicott Dr. Charles D., Secretary, Smithsonian Institu-

tion . . . . . . . 101527
Warner, Dr. waard, prlvate llfe and later le Aeronau-
tics Board . . eoe o . 2102048

Webstor, William, Chanrman, Research and Development

Board . . . . o o e e o+ . 1950-51
Westover, Maj. Gen. OScar, USA Chlef of Air Corps . . 1936-38
Wetmore, Dr. Alexander, Secretary, Smithsonian Institu-

tion . . « 0 e e . . 1945-52
Weyerbacher, Cdr Ralph D USN BuAer .+ . . . . 1934-36
‘White, Gen. Thomas D., Chlef of Staﬁ' USAF . . . . .1957-58
Whitman, Walter G, Chairman Research and Development

Board . . . O 11,3 B %
Wright, Dr. Orvxlle, Dayton Ohlo . e ... . 192048
Wright, Dr. Theodore P., Director of Alrcraft Productlon,

Adm\mstrator of Civil Aeronautlcs Cornell University . 1942-53
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Roll dampling, 80, 61
Rollz Royce, 10 ;
Trent engine, 51
Roma, 14
Rome (It.), 42
Romorantin, France, 8
Roosevelt, President Franklin D,, 6, 83, 87, 88,
40, 41, 42
Roosevelt, USS Franklin, 54
Roosevelt Fleld (N.Y.), 14
Roots-type supercharger, 19
Roscn, Milton ., 108, 211
Rousendabl, Charles B, 179
Ross, Chandler C., 176 .
Ross, Maleolm D., xi, 82, 83, 91, 98, 100, 111,
1106, 101, 163, 179
Rousby, Carl-Gustav A., 108, 169, 188, 100, 192
Rossl, Maurlce, 154
Rossow, Vernon J., 70
Roswell (N. Mex,), 21, 20, 82, 84
Rotary-wing alrcraft
first, 17
first Navy, 27
Rothsellld, Louls 8., 205
Hotterdam (Neth.), 40
Round-the-World fiights
nonstop Qights, 61
nonstop jet, 83 . .
of Winnie Mae, 28 :
Round Three Committee {NACA), 85, 88,
87,91
Rover Program, 80, 124, 120 - -t
Roy, Maurlce, 108 ’ o
Royal Aeronautlcal Society (Br.), 12, 58, 62
Royal Alreraft Factory, 5, 7, 211 )
Royal Alr Force (RAF), 27, 82, 34, 36, 40,
42, 43, 47,181, 211 ) v
proposal for, 6 .
Battle of Britain, 383, 40 o
Bomber Conmand, 88,48 -~~~ |
History of, 211 ‘ e
- Royal Canadian Alr Force {RCAF), 183, 195
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Koyal Flying Corps (RFFC), B
Hoyal Radar IZstablishment (Malvern), 112
Royce, Ralph, 184
Rubr (Ger.), 88, 40
Runariz, B, Q,, 182
Russell, A, B, 197
Ryan, Oswald, 205
Ryan Alrcraft, 46, 88
FR-1 I}lrchall, 51
X-13 of, 80
Rynln, Nlkolnl A,, 23

Sablne, Wallace C., 208
Sabrejet (XF-80), 58 -
Sachs, Alexander, 38
Sadler, D. H., 195
Safety In fiight, 14, 24, 85,120, 170
Sage, Bruce H., 190
Saliplancs, 84
“SAM” (monkey), 1185
Saw, “Mixs” (monkey), 118
Samos, 120
San Andreas rift, 13
San Antonlo (Tex.), 12
San Clemente Istand, 96, 121
Sandace, V. L., 102
San Dlego (Callt.), 3, 6, 0, 11, 38
Silnger, Eugen, 81
Santos Dumont, A., 154, 156
Suratoga, 26
Sargent, Fred., II, 171
Satellite of earth
application to comwunleation (See Echo,
Courter, Score)
application to weatber analysts, 74 (See
Tiros)
early U.S. development, 51, 52, 68, 59
sclentific use of, 213
summary of successful lannchings, 140-151
Satellite Research Panel, 04
Satre, Plerre, 175

Saturn lannch vehicle, 102, 109, 110, 1185, 116, -

121, 124, 132-184
Baufley, R.C., 4
Saville, Gordon P.,, 208
Savola-Marchett], 30
Sayer, I'l. Lt., 41
SBD Dauntless, 82
Seapa Flow, 30
Schaefer, 11. 1., 100
Schuefer, Vincent J., 53, 160, 188
Schnlrer, G. 8., 101
Schanche, Don A., 211
Sechilllng, David C., 65, 178, 1902;
Award named for, 102
Schiie, C. P, 22
Schlalfer, Robert, 211
Schmidt, Puu), 20
Schmledel, Friedrich, 28
Schuelder, Xdward C., 8, 180
Schnelder Cup Race, 17, 10, 84
Schock, G. 1. D., 710 !
School of Avlation (Aerospace) Medicine, 1
13, 18, 22, 28, 45, 56, 68, 80, 08, 78, 84,
93, 110, 117, 127 138 180 181 183 19¢
(See Army Alr Scrvice AAC, AAF, Navy,
UBAF)
8chrlever, Bernard A, 79, 108, 109
Schroeder, R. W., 9-11, 159
Schubauer, Galen B., 191 P
Schweinfurt-Regenshurg rald, 45 ,
Schwelzer saliplanes, 87 Lo
Sclence, BY, 211 L e s
and government, 210 L
Sclentlflc Advisory Board (AAF), 41, 48, 60,
51, 64, 211

f

- —

e

Sclentitic Research and Development, Office
of, 41
Scorplon (F-89), GO
Scott Fleld (111.), 22
Scout lounch vehicle, 87, 02, 99, 100, 107,
118, 122, 124, 128, 182, 133
(Sec Kzplorer 1X)
Scriven, Qeorge P, 3, 202, 203
Seylla, 121
S.k.-56 (DBr. fighter), 7
Sca Dart, 72, 716
Scul, Jobn C,, 178
Seamaus, Robert C., 123, 194
Seanviaster (Sce POM)
Sea sled, ©
Secretary
of Air Force, 60
of Defense, 57, 78, 101, 118
of Navy, 8, 6, 12,21
of Smithsoniau Institution, 8
of Treasury, 10
of War, 8, 6,12, 49, 51
Sedov, 1..1., 78
Secler, Henry, 170
Selfert, . W., 16
Seifert, Howard, 211
Selsmological Boclety of America, 18
Belfridge Fleld (Micb,), 16
Sells, Saul B., 182
Bergeant rocket, 80, 184
Delta, 118
Sessums, John, 84
Settle, T. G. W, 80, 162, 178
Sextant, 8, 10
Sharp, Edward R,, 44
Sheldon, Cbas. 8., xi, 212
Shelton, W. R., 24
Shenandoah (ZR-1), 17, 18, 20
Shepard, Alan B, Jr., 108, 187
Sherwin, Cbalmers W., 108
Shesta, Jobn, 176
Shook, Fred W., 186
Shotput, 121
Shrader, Welman A., 210 .
Siberin, 28
8ibole, J. G., 124
Sidewinder mlssile, 70, 78, 82, 102
Signal Corps (Bee Army)
8lkorsky, lgor 1., 88, 41, 171, 176, 177, 18},

190
Sikorsky Afreraft Co., 48, 68, 70, 181
Silo, 182
Bllverateln, Abe, 49, 82, 9, 187
Slinon, Dorotby M., 71, 109
Simon, Leslie, 211
Slmons, David G., 87, 168, 172, 178, 181, 106,
211
Simulnted,
altitude, 88 102
entry, 120
space cabin, 81, 127
apace flight, 96
Singer, 8. Fred, 62, 72
Single-rotor hellcopter, 41
Qiriue, 28, 80
Siry, Joscpd W,, 109
Skinner, Leslle, 190
Skinner, Richard M., 210 . L
Ski-gseaplanc 67 ‘ "t o
Shramstad, 8. K., 191 - oL
Skybolt missile, 118 T T
Skyhook balloon, 119, 162, 168 '~
Skylark rocket, 9 oot c
Slayton, Donald K., 108 : o
Sled, rocket research, 45, 72, 74, 86, 88, 197 -
Sleeve valve, 86 o
Slotted-throat tunuel technique, §8, 48
Slow-burning rocket propellant, 87

SM-178, 86

8mall-World Balloon, 104, 164

SMART, 18

Smith, A. M. O, 84,170

Smith, D. F., 81

Swlth, L. 11, 17

Swnith, Leverlng, 100

Smith, Thomas M., 209

Smith, Wilfred J., x}

Swithsonian Institution, 10, 11, 13, 21, 84, b4,
60, 02, 124, 203-208, 209

Astrophysleal Obacrvatory of, 02, 106, 109,

127

Secretary of, 11, 203-2056
Smuts, Jun Chrlstian, 6
SNAP, 84, 106, 114,
SNAP-2, 114, 124
SNAP-8, 100, 121
Snark (B-62), 62, 70, 77, 81, 83, 01, 99,
108, 132
Spow, artifiel )], B8
Soclal effectas of aviation, 210
Sociéié Astronomigue Prancaise, 28
Boclety of Automotive Rngineers, 176
Soclety for Space Travel (Vfr), 22
Socony-Vacuum Ol11 Co,, 34
Sodium-filled valves, 21
Solar eclipse, 102
Bolar flares, 93, 109, 118, 180, 134
Solar-power, 79
HSolar storms, 134
Solar telescope, 117
Holar protons, 109
Solid-fuel, rocket development, 48, 6, 112, 129
{See Minuteman, Polaris, Scout)
Soncek, A., 26, 26, 160
Sorenson, Frank E., 172
Sounding balloon, 27
{See Radlosondes)
Sounding rockets, 84, 02, 83, 102, 114, 117,
209-211

USSR, 76
(See Aerobee, Asp, Blue Scout, Nike,
Rockoon, Scout, V-2)

RBound-location detectlon, 27
Bouth Africa, 127
South I’ole, 25, 26
Rounthwell, Richara V,, 107
Soverclgnty, in air space, 11, 48
Spantz, Carl A,, 206, 88, 174, 208

/]
environment of, ix, 89, 03, 209
next 10 years, 212
8pace blology, 66, 127, 200
(Bee Life Selences, Blomedleal)
Space cabin, 81, 126, 127, 182
Bpacceraft,
Apollo, 120
interplanctary, 123
Mercury capenles, 103f, 128
USSR, 123, 126, 182, 147 )
8paceoraft 1, 148 o
Spacecraft 11, 126, 140
Spacecraft 11J, 151
Space Council, 101
Spnce exploration, practical values of, 211
Space fiight, manned, 71, 104, 209
Space medicine, 61
Space probes, summnary of US and USSR,
140-181
R|pace Kescarch Pllot Course, 117
Spaceship, 78
Space Task Qroup (NASA), 103, 127
(See Mercury)
Space technology, 211
Space Technology Laboratorles (8TL), 120,
1286, 134, 176

nne




SPACETRACK, 119, 130
Spuve weapous, 207
Spain, 121, 132
Spauish Civil War, 31, 30
Sparrow missile, 71
Sparrowbee wisslle, 125
spauvlding, Rulph, 48
Spark plugs, 11
SPPASUR, 130
Speclal Committee, for the IGY, 76, 83
of NACA, 37, 41
(Sce 1GY)
Spectrograph, 113
Spectrometers, 131
Sperry, Elmer A,, 4, 178
Sperry, Lawrence B., 15 ;
award named for, 193—194
gperry Corp., 6, 0, 10, 11, 27, 33, 83, 134, 104
lns
study of, 23
wlnd tunnel study of, 27
Spitfire fighter, 33, 84, 210
Spitsbergen, 21, 108
Sputnik I, 89, 91, 140
Sputnik 11, 91, 92, 97, 08, 140
Sputnik 111, 98, 100, 103, 121, 184, 141
Sportplanes, 20, 28
Springer, T. B,, 8
Squler, George O., 203
Squirrel monkey, 104
St. Louls (Mo.), 11, 87
Spirlt of, 195 :
Stack, John, 174, 101, 197
Stalin, Joseph, 88
Stamer, Friedrich, 24
Standard Alreraft Corp., 8
Standard atmosphere, 16, 19
Standardlzation, 17
instrument, 8
Stanford University, 12, 22, 119
Stanley, Robert, 44
Stans, Maurice H,, 97
STOL, 113
St:gg, Jobn P,, 88, 72, 76, 181, 182, 189, 108,
Star of Poland, 38
State Department, 12
Stebling, Kurt, 211
Stemmer, Josef, 211
Stevens, A, W, 13, 18, 24, 29, 81, 38, 38, 88,
102, 184
Stevens, Leslie C., 205
Stewart lTomer J., 79
Stewart Committee, 79
Stever, H. Guytord, 92, 94
Stievers, Louis, 50
Stinson, Edward, 14
Stormovik (I1-2), 42
Stout, Earnest G., 191, 104
Stout, Raymond K., 83
Stout 8T-1, 15
Stovail, Wm. R., 188
Strange, Charles R., 186

Strategic Misslles Evaluation Committee, 72,

14
Stratojet (B—47), 58
Stratolab balloon, 83, 168

Siratolad High balloon, 81, 100, 115, 168, 164,

165
Stratoscope bnlloon, 87, 111, 128, 183
Stratoaphere, 86
balloon flights, 28, 20, 81, 162-103
observations in, 908
Stratotanker (see KC-83)
Stratovision, 52
Stratton, Samuel W,, 206
Streetear Satellite, 134 '
Streett, St. Clair, 12, 24, 184
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Styeswed-shin vonceept, 11
Strickrath, Giles J., 104
Strongnrm rockels, 128
Strughold, llubertus, ¢35, 07, 73, 181, 183, 207
Struve, Otto, 10D
Stupatlel, ¢
Stublinger, Erncst, 100
Sturtevant Acroplaue Co., 4
Submarine
aircraft launching from, 17
first sinking by alrcraft, 6
rocket launch from, 53, 56
8-1 21; Flights from, 21
use of rocket against, 47
Subroc, 111
Suiclde missions, 47
Sult, fuli-pressure, 102
Sulllvan, Walter, 211
Sullivan, Willlam N., 44
Summerficid, Martin, 189
Sun
artificial satellites of, Ix
eclipse of, 19, 29
sun-carth relatlonship, 89, 118
Sunflower I, 122
Suomi, Verner E,, 128
Supercharger, 191
NACA-type, 24
Roots-type, 19
Turblne drive, 18
Supermarine, 34 (See Spitfire)
Super SBabre (sce F-100)
Super Skyhook, T4, 163
Super-Solution, 28
Supersonle, first Aiight, 58
air transports, 212
fighter, 72
research, 19, 51
(See X-1, X-2, X-15, B~70)
Survelllance, 92, 123
Sutton, George P, 189
Sutton, H. A, 28, 184
Sverdrup and Parcel, Inc., 54
Swan, William G., 27
Swarthmore College, 57
Sweden, 47, 132
Swept-back wings, 48, 49
varlable, 07
Swept-forward wings, §2
Switzerlund, 132
8SXB2C-1, 38
Symington, Stuart, 81,108
Syuchronizing genr, 8
Syverton, Cinrence A., 81, 104
Szllard, Leo, 88

Tabor, R. H,, 102
Tacker, L. J., 211
Tallless, airplane, 61
gllder, 24
Tajos wmissile, 53, 66
Tank, of NACA, 28
Tanonehill, I. R, 183
Target-viewing television, 41, 43
"Tartar missile, 100
Tass, 62 87
Taylor, Albert H,, 18 .
Taylor, David W., 8, 34, $03 '
Model Basin, named for, 84, 03, 69
‘faylor, Edward C., 190
Taylor, M. B,, 43
Taylor Cub, 20, 28
TBF, 47
Teak, 109
Teapot Committee, 73

’.

Technical change, 111, v, 3, 89 o

Technology and Culture, 208 '

‘Telemetry, 48, 51, §6, 61

Pelevislon, 41, 48

Peller, Kdward, 103

Tepper, Morris, 186

Teernpin, 83

Terrler misslle, 69, 104

'I'est pilots, 55, 69, 72, 77, 108, 117,124

Test Support Otlice (10D), 131

‘fexas, Univ. of, 74, 76, 101

TG-2 engine, 39, 43

T(i-100 engine, 41

Thudeu, Loulige, 179

Thatcher, H. B, 76

Thetford, Owen, 211

Thiokol Chemleal Corp., 118, 129

Thomas, F, M., 196

Thomas-Morse (MB-8), 10

Thomas, Shirley, 24

Thompson, P. D., 188

Thompson, Shelby, 123

Thomnpaon Products, 203

Thompson-Ramo-Wooldridge, 122

Thor-Able, 98, 99, 108, 211, 116, 120, 121

Thor-Able-Star, 121, 126, 128, 182

Thor-Agena B, 183

Thor-Delta, 123, 126, 131

Thor-Hustler, 107

Thor IRBM, 80, 82, 83, 86, 91, 02, 94, 05, 98,
99, 104, 108, 110, 118, 119, 128, 129

Thorner, N, W., 40

Thule (Greenland), 70, 128

Thuuderbird Aerial Team, 183

Thunderchicf (See F-105)

Thunderjets (See F-84G)

Thurlow Award, 103

Tiamut research missile, 50, 51

Tice, James W, 181

Tikhonravov, M. K., 83, 68

Tiit-wing atrcraft, 116

' Titton, T. H., 18

Tiros I, 80, 109, 121, 128, 124, 128, 181, 146
Tiros 11,131, 151
Titan ICBM, 77, 100, 116, 119, 121, 124, 129,
182, 134
Tissandier, Paul, 156
Titanlum, 197
Tizard, Sir Henry, 40 X
TM-61 (Sec Matador)
Toftoy, Holger W., 198
Tokyo, 43
Torpedo Airplanes, 89
Torpex, 48
‘Tory reactor, 188
‘Towers, John H., 87, 205
Tracking, antenna, 184
network, 115 ; for 1QY, 83
Transatlantie flight
by NC—4,10;
first nonstop, 22 ;
by DO-X, 28 ;
first blind, 84 ; ' o
first passenger service, 88 B
by nonrigid airship, 47 '
by helicopter, 70
non-stop round trlp, 88
first jet passenger service, 108
passenger statistics, 108
Transcontinental flight
first Qights, ®
first in 24 hours, 12
flighta, 26, 28, 80
by hellcopter, 82
Tranrluator, 60, T1, T4 '
Tranait satellite, 121, 122, 124, 12§, 148
Transonic
alreraft development, 47
bump technique, 36

Traaspuelde, elr routs 3-
alr mall, 33
tirst nonztup Right, 28
first passenger service, J4
Traun World Alrlines, 108
PTrapmel], K. M., 178
’ruvelers Insuraunce, 183
T'reusury, Sccretary of, 10
Treuty of Versailles, 10
Tribusg, Myron, 170, 107
Trimotor Alrcraft (Sec Ford, Ju-32)
Trippe, Juan T, 177
Transonle, transport, 197
{See B-70)
Triton, 128
Troop Carrter, 61
Troy (Ohlo), 14
Traux, Robert C., 85, 87, 176
Truculent Turtle, 86
Truman, Prestdent Harry 8., 52, 06, 67, 08,
62, 67
Truscott, Starr, 28
Tsien, H. 8., 34, 189
Tu-114, 112 .
Tucker, Charles, 61
‘Tullahoma (Tenn.), 66, 98, 99
Tunny, 72
Tupelev, Audrey M., 178
Turbine wheels, 40 .
Turbo-compreasor, 8
Turbojet
engine development, 27, 89, 41, 44, 45, 40,
62, 106

'’

first U.8. flight, 47

operation at altitude, 47
Turboprop aircraft, 51, 61, 186

first flight, 51

alrliners, 61
Turbosupercharger, 101
Turbulence of atmosphere, 88
Turcat, Andre’, 17
Turkey, 110, 122
Turnbull, A, D,, 211
Turner, Roscoe, 170
Tuttle, Arnold D,, 181

award named for, 70, 196
Twining, Nathan F., 77, 174, 208
Twiss, L. Peter, 173
Tyler, John M., 186
Tymezyszym, Joseph J,, 173

U-2 (aircraft), 73, 85, 110, 122
U-38 (sub.), ¢
Ultraviolet radlation, 93
Underground sites, 06, 132
Unidentified Flying Objects (UF'O’s), 71, 106
Unification of armed services, 82, 87,
Unlitary Wind Tunnel Act, 63
United Alrcraft Corp., 174, 108
United Alr Liues, 181, 183
United Kingdom (See Britain)
Unlted Nations, 94, 104, 116, 128
Committee on Peaceful Uses of Outer Space,
108, 109, 110, 111

. U.8. Aeronautical and Space Activitics re-

porta, 212
U.S. Alr Force

ADC, 87

AEDC, 03, 06, 67, 96, 09, 110, 119

Aeromedicn} Lab,, 31, 43, 45, 61, 62, 71,
117, 134

Alr Force Councll, 68

ARDC, 83, 66 67, 70, 74, 78, 88 108, 109,
170, 211, 212

BMD 73, 07, 102, 108, 118, 120

Chief of Staff, 181, 203-203

created, 57

MATS, 70
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U.8. Alr Foree—Continucd
mlssile responaibllitics, 96
MTC, 07, 72, 108, 134, 183 (See Cape
Cnnaveral)
Mocn nting, 130
SAC, 74, v4, 112, 133, 188, 207
SAM. 7, 15, 10, 22, 28, 65, 78, 84, 01, 05,
110, 117, 127, 133, 1580, 181, 183, 106
Scientific Advisory Board 41, 173, 108, 211
TAC, 185,192
and NACA, 101
and NASA, 75, 77
(See Army Alr Service, Army Alr Forces,
Atlas, Discoverer, AMidus, Samos, Thor,
Titan, ete.)
U.8. Army (See Army) P
U.S. Bureau of Fisherles (Sce Dureau)
11.8. Bureau of Mines, 108
0.8. Congress, 88, 01-100, 118, 120, 123, 181,
182, 211-212
legisiation, 91-989
U.8. Congress, Hovse .
Comumittee on Sclence and Agtronautics, 96,
102, 123, 132;
reports of, 211-212; anel on Belence and
Techknology, 118, 212
U.8. Congress, Senate
Committee on Aeronautical and Space Bel-
ences, 100, 131, 132
Reports and Hearings, 211-212
0.8. Department of Defense (See Defense)
U.8. Forest Service (See Foreat)
U.8. Informntlon Agency, 118
U.8. Navy (See Navy, Naval)
U.8. Post Office Department (See Post Office)
U.S. Publlc Health Service (See Puhlic)
U.8. successful earth satellites, 184
U.B.S.R., 18, 25, 38, 3%, 39, 08, 77, 79, 88,
112, 113, 118, 119, 128, 134, 210
Academy of Sclences, 79
balloons, 30, 32, 83, 162
Centrai Committee, 18
Encyclopedia on space travel, 23
H-bomb, 72
ICBM development, 77
1GY Commlttee, 06, 98, 100
Premler, 58,112, 113, 128
record flights, 30, 128
spacecraft, 132
rocket test center, 88
succeasful satellites and space probes, 134,
140-51 )
In war, 89, 41 .
Unmanned aircraft, 9, 10, 18, 28, 80, 04 '
Unwins, Cyrll F., 29 ,
Upper-alr-soundings, 20
(Sece Sounding rockets) .o
Upper atmosphere research panel, 88, 59, 63,
" N .
Upson, Ralph H,, 190
Uranlum, potential military importnnce of, 38
Utah, 38

V-1, 30, 46

first combat firlng, 47 '

use In World War IY, 80, 207 !
V-2 rocket, 11, 42-45, 66, 82-68, 208, 210

first launch, 44
© use in World War 11, 47, 48, 50

firlag from U.8., 81, 52, 53

firing from ship, 57 L
Vailer, Max, 24 oot
Valley Forye, 118, 119, 184 :
Valkyrle (Sec B-70) .
Valley, George E., 193 '
Van Allen, James A.. xi, 70, 87. 98, 9§, 98,

163, 190, 103, 212
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Van Allen radlation belts, 80, 93, 08, 08, 104,
110

Vandenberg, Hoyt S., 59, 208
Vandenberg AFB, 83, 102, 106, 108, 112, 119,
130

Van Every, Kermit, 107
Vanguard I, 06, 109, 119, 141, 210
{See Project Vanguard)
Vanguard 11,106, 143
Yanguard I11,113, 116, 145
Van Orman, Ward T., 17D
Van Straten, F., 99
Van Wyen, Adrian O,, 212
varlahle-density wicd tunnel (NACA), 16, 28
Varlable-pitch propeilers, 11, 30
Varlable-sweep alreraft, 67 .
VB-1 (Azon), 42,49
V-B Day, 41
Vega booster, 109, 116 i
Venus (planet), 115, 118, 127
radar returus from, 98, 107
Verden, J. B, 73, 158
Verein fucr raunachiffahrt (Vir), 22, 26, 29,
(1]
Vertijet (See X-13)
Veronique rocket, 107
Versallles, Treaty of, 10. 32
Vert{cal wind tunnel, 27
Yertiplone, 34
Vertol Alrcraft Corp., 171, 104
VYerville-Packard, aiccraft, 12, 200
Vickers atrcraft
Vimy-2, 10
Viscount, 61
Wellington, 84
Vietory, John F., xi, 28, 126, 187, 198
Vidal, Eugene L., 208
Viking rocket, 33, 55, 82, 64, 85, 47, 70, 74,
84, 86, 184, 211
Vincent, J. G., 6
Vincentin, Walter G., 199
Viper, D. D, 52
Virginia Capes, 13
Virginias, 17
Volkejaeger, 52
von Braun, Wernher, 29, 82, 64, 124, 169, 193,

200
* yon Diringshofen, Helns, 37, 40

von Gronaw, Wolfgang, 177

von Hindenburg, 85

von Karmau, Theodore, 81, 40, 48, 61, 84, 69,
76, 112, 169, 176, 177, 100, 198, 108, 210,
211

von Neumann, John, 72, 74, 82, 102,108

von Opel, Frits, 24, 28

Voodoo {See F-101B) :

Vought-Sikorsky aircraft, 15, 39, 41

VTOL, 62, 66, 76, 80, 118 .

Wac rocket, 51, 83, 86, 64
(Sce Corporai, Bumper-Wac)
WADC, 74 i
Wade, L., 15 .
Wagner, Ray, 212 L
Wakeford, R. C., 210 ’ .
Walcott, Charles D., 11, 22, 202, 208
Walker, Joseph A., T8, 78, 80, 121, 123, 128,
188 :
Walker, P. B, 107 ) : ’
Wallops Island (Va.), 50, 58, 57, 61, 02, 98,
99, 102 \
rocket faclllty established, 50 '
firat launching, 50 '

'

Wallops Island rocket range (NACA/NASA),

67, 68, 69, 71, 72, 76, 79, 82, 108, 111, 112,
115, 122, 126, 128 L ) .
Waltler, H., 42. 45,48 * "~ + - e

War-surplus alreraft, 20
Ward (US98 daron), 43
Ward, Yernon Q., 66
Warlieads, 48
Warner, Edward P, 21, 87, 178, 177, 196,
108, 205
Warsitz, Erich, 85, 38
Washington, Univ, of, 22
Warelington Navy Yard, 14, 16, 19
Washingtan, USS Gceorge, 110, 116
Wasp rocket, 84
Wasp walst shape, €8
Wasserfall rocket, 47
Wasserkuppe, 24
Water iandings, 11
Water performance of seaplanes, 28
Waterman, Alan T., 101
Watkins, George C., 07
Watkins, George E., 160
Watson, Thomas A., 8
Wattendorf, Frank L., 50
wDD, 75, 77
Weathier
analysis of, 14, 20, 74, 99, 184, 186, 192, 212
forecustlng of, 88, 180
waps, 29
aud meteoric dust, 78
(Sce Vunguard II, Tiros I)
Weather Bureau (U.8.), 11, 14, 19, 24, 54, 74,
128, 129, 134, 183, 203-205
history of, 212
and nerlal navigation, 8
and NACA, §, 6
Webster, William, 208
Wedell, J. R, 158
Weems, P, V. D, 185
Welck, Fred E., 24, 31, 191
Welch alrplane, 81
Wellﬁl,:tlennesa, 40, 64, 67, 08, 70, 78, 79, 101,

Welch, George, 182

Wells, Edward C., 104

Wendel, Fritz, 37, 158

Wesleyan, Univ., 180

West, Jake C., 51

West Qermany, 132

Wester, Bllly 1., 76

Western Electric Co., 49, 111

Westloghouse Rlectric, 41, 44, 48, 82, 63, 68,
134, 193

Westover, Oscar, 92, 205

Westover AFB, 92

Wetmore, Alexander, 205

Wexler, Harry, 48, 74, 188

Weycrbacher, Ralph D., 208

Wheeler, J. V., 05

Wheelon, O. A., 197

Whitcomb, Richara T., 88, 174, 187, 109

White, Allee, 07

White, C. 8., 212

White, Robert M., 128, 126

White, Stanley C., 172

White, Thomas D., 101, 205

White Sands Proving Ground (WSPQ), 49, 50,
61, 64, 56. 68, 60, 64, 68, 67, 09, 70-72, 76,
82, 105, 130, 182

Whiting, Kenneth, 16

Whitman, Walter G., 206

Whitnah, Donald R., 212

Whitpey, J. L., 8

Wiittle, Frank, 27, 85, 41, 44, 06, 71, 172, 117
Wigner, Bugene, 88

Wiley, Herbdert V., 179

Wilhelmshaven, 44

Wilkinson, Paul H., 212

Willett, Harold Q.. 190, 102

i

Willlawms, Alford I., 17, 33, 157
Willinms, B., 212
Willlams, K. Q., 212
Wiiilaws, Walter, 35
Willls, Balley, 13
Willow Grove (Pa.), 27
Wilnter, Wi, H., 7
Wilson, Charles E., 72, 78, 78, §0, 83,
Wilison, K. B., 4
Wilison, J. H., 12
Wilson, President Woodrow, 8, §
“Window,” 48
Wind-ghear, 113
Wind tunnels, 1, 8, 12, 13, 28, 34, 35, 36, 89,
41, 44, 49, 52, 83, 56, 63
first NACA, 8
firat full-scale, 36
first hypersonic tlow, 58
first full-scale supersonic, 49
technlques of, 89, 47, 48, 55, 56, 63
Wing
cantilever, 4, 11
delta, 72,178
flaps, 30
How-method, 47, 48
slots, 26
swept back, 48, 49, 50
swept forward, 82 .
variable sweep, 67
Winkler, Johannes, 27
Winnie Mae, 28, 30
Winslow, R. W., 82
Winzen Rescarch, Ine., 77, 114, 123, 163
Wisconsin, Univ. of, 128
WNBT (N.Y.), 42
Wobus, H. B,, 183
Wood, Donsld H,, 27
Wood, Floyd B., 48
Wood, Howmer J., 197
Woolams, Jack, 53
Woolrich Arsenal (Br.), 82
Woomera Rocket Range (Austr.), 98, 101, 107,
112, 128, 131, 134
“World Crufser,” 18
World flight records, 153-160
World War 1, x, 1, 3, 9, 13, 15, 209
(See alrcraft types by name)
World War I1, 27, 34, 85-38, 44, 50, 51
(See 1030-45 cntries)
Wright, Orville, Iv, 20, 84, 36, 59, 93, 173,
176, 181, 203, 210
Wright, Ray H., 50
Wrlght, Theodore P., 177, 106, 208, 212
Wright, Wllbur, iv, 26, 80, 93, 155, 181
Wright Alr Development Center, 101
Wright Apache airplane, 23-2¢
Wright Brothers Lecturers, 37, 197-198
Wright Brothers Trophy, 168
Wright cngines, 15, 27, 80 (See Curtiss-
Wright)
Wright Field (Oblo), 17, 20, 24, 81, 83, 885,
87, 41, 43, 44
Wright-Martin Alreraft Corp., 8
Wright-Patterson AFB, ¢2, 64, 70, 182
Wyld, James, 36, 42
Wylle, F. J., 106

X-radiation, 93
X-1 rocket nirplane, 47, 49, 63, 55, 51-59, 61,
88, 188, 207, 211
first flight, 53
firat supersonic flight, 88
X-1A, 71,75, 79
X-2, 82, 09, 72, 73, 82, 88, 178
X-3,70.76 .
X4, 01
X-8, 67

239



X-10, 73, 70 o

X-13, 80, 84, 83

X-13, 79, 70, 70, 83, 85, 80, 03, 100, 13, 147,
110, 134, 117, 119, 120, 121, 123, 124, 127,
131, 143, 207, 211

X-17, 82, 86, 107

X-19A engine, 48

Xi3-16, tirst tlight, 85

XB-29, 44

XB-43, 54

XB- b2, 69

XC-R5, 35

XC-99, 50

X{-123D, 80

XCAL-~ <00 englne, 46

XCO3 engine, 24

XF2A-1 sirplane, 86

XI'2Y-1, 67, 72. 18

XP4+-D, 73, 80

XF8U-1, 771

XF-85, 45

XF-91, 56, 70

XF-104, 72. 78

XFP-100, 80

XFY-1, 88,178

XFD-1. 43, B4

XFr-1, 27

XH-12, 81

XR-17. 70

XLTt-11, 181

XLR-909, 119, 124, 18t

XOPr-1, 27

XP-40, 36. 39, 48

XP-47,41

XP-39,42. 48

XP-594, 44, b2 T

XPB2Y-1, 84 e

XPBjt-1, 30 PR

240

Xry-1.:23
XB8-2 (Sce X-0
ABAM (Talos), 47, 63

YF-1054, 62

YZP’8-Z, T3

Yankee Clipper, 38

Yates, Donald N,, 121

Yeuger, Charles H.,, 68, 69, 61, 88, 175, 178, 184
York, Herbert F., 08, 108, 118, 127, 128
Young, David A, 178

Young, Leo C., 15

Young, taymond W., 183

Younger, John E,, 103

Yucca Flat, 87 .

ZPN-1, 69
ZPN-2, 83
ZR-1 {Shenandoah), 17
ZR-3 (Los Angeley), 15, 18, 20
Zahm, A. F. 18
Zaund, Stephen J., 100
Zeppelin, Count von, 1
Zeppelin (dirigibles)
{n atomic age, 210
in World War 1, 3-3
bistory of 210
-type airships, 17
(See Akrom, Qraf Zeppelin, Log Angeles,
Macon)
Zeppelin Co., 15
Zero-length launcher, 70
Ziegler, Jean, 69, 71, 72
Zlmwerman, Charles H., 39, 181, 197 .
Ziolkovsky, Konstantin B., 88, 210 S
Ziolkovaky Gold Mcdal, 78
Zucrow, M. J., 180

Uf COVERNMINT § VIGTINg neetre, taas

[

et = ——————— n e




