Space Medicine Chronology


The history of space medicine and the history of the Space Medicine Association are both so closely integrated with the history of space exploration that they cannot be discussed separately. Below is a time line integrating the various histories and yet allowing them to still be viewed separately as needed. The significant space medicine related publications from the journal of Aviation Space and Environmental Medicine (formerly the Journal of Aviation Medicine and the Journal of Aerospace Medicine) are included as down-linked files as well as previously published "Classics in Space Medicine" articles that discussed several of those papers and their historical significance. Links to photos, videos, and documents are also embedded.


The orbital launch manifest list for 1957-1961 is linked at the beginning of 1957. All launch attempts to orbit from 1957-1961 (whether successful or not) are listed in the timeline. Only more significant launch events are listed after 1961, although the complete orbital launch manifest list for 1957-2010 is also linked at the beginning of 1957. In addition, at the beginning of each year, starting in 1958, the orbital launch manifest list for that year is listed.

 A summary of space exploration events leading up to Sputnik can be read at:

 Intro Hale Lowell 1.pdf, pages 1-21.

Font Key:

Historical events concerning space exploration.

Significant world historical events and significant events in non-space exploration.

Space Medicine Association events and events concerning the early organization

 of the Space Medicine Association.

Space medicine events.

Astronaut selection and training information (compiled by Dr. John Charles).

Published space medicine papers from the Journal of Aviation Medicine (later the Journal


of Aerospace Medicine and the Aviation Space and Environmental Medicine).

 Clicking on the bold underlined file will produce the article. Clicking on the bold,

 underlined “Classics of Medicine” file will bring up a published article which will discuss the historical significance of the paper.

1865

Jules Verne published “From the Earth to the Moon”. In 1873, the second part, “Around the Moon” was published. He described weightlessness, although the explanation of the physics was incorrect. Parallels to the Apollo Project include a three man spacecraft, the correct Earth escape velocity, the correct time en-route, circumlunar flight, a Florida launch, and an ocean recovery.

From the Earth to the Moon.jpg

1869

Edward Everett Hale published “The Brick Moon” which discussed a heat-resistant, manned, communications, reconnaissance, and navigational satellite.

"The Brick Moon" can be read at:

Intro Hale Lowell 2.pdf, pages 23-54.
1877

Giovanni Schiaparelli described "canali" that he observed by telescope on the surface of Mars.

1883

Tsiolkovsky published “Free Space” which described weightlessness during space flight.
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1894

Percival Lowell in Flagstaff, Arizona established the Lowell Observatory. He observes what he believes to be canals on Mars, which he concludes were made by intelligent beings. Percival Lowell would publish three books, “Mars” (1895), “Mars and Its Canals”  (1906), and “Mars As the Abode of Life” (1908) – all expounding the idea of intelligent life on Mars.
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An excerpt from "Mars" can be read at:

Intro Hale Lowell 3.pdf, pages55-58.
1898

H. G. Wells, inspired by the writings of Percival Lowell, publishes the “The War of the Worlds”.
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1899

October 19: While sitting in a tree, 17 year-old Robert Goddard had a life changing experience after reading “From the Earth to the Moon” and “The War of the Worlds”. He immediately dedicated himself to inventing a rocket to that would reach Mars. Over the next several years, he attended a series of lectures given by Percival Lowell.
1903

“The Exploration of Cosmic Space by Means of Reaction Devices” (Исследование мировых пространств реактивными приборами) by Tsiolkovsky was printed. Tsiolkovsky calculated that the horizontal speed required for a minimal orbit around the Earth is 8,000 m/s (5 miles per second) and that this could be best achieved by means of a multistage rocket fueled by liquid oxygen and liquid hydrogen. Among his later works were designs for rockets with steering thrusters, multi-stage boosters, space stations, airlocks for exiting a spaceship into the vacuum of space, and closed cycle biological systems to provide food and oxygen for space colonies. He also described Earth orbital escape velocity.

“The Exploration of Cosmic Space by Means of Reaction Devices” can be read at Tsiolkovsky Oberth Goddard 1.pdf, pages 59-83.
December 17: Wilbur and Orville Wright made the first powered manned flight at Kill Devil Hills, Kitty Hawk, North Carolina.
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1904

A German engineer, Alfred Maul, took the first aerial photo with a black powder rocket camera at an altitude of 600 m (2000 ft.).
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1905

At the age of 11 years-old, Oberth became fascinated with spaceflight after reading “From the Earth to the Moon” and “Around the Moon”.

1908

Oberth constructed his first model rocket at the age of 14.

1909

April 6: Robert Peary is the first to reach the North Pole.
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1911

December 14: Roald Amundsen is the first to reach the South Pole.
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1912

January 17: Robert Scott reaches the South Pole, 34 days after Amundsen, but perishes on the return trip.
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April 15: Sinking of the Titantic.

1914

August 1: Beginning of World War I which would last until November 1918.

1918

January 14: Robert Goddard writes "The Ultimate Migration", a fiction describing the exodus of human civilization from a dying solar system on-board a nulear powered colony. It was not published until 1972.

1917

October 25: Bolshevik revolution in Russia.

1920

The Smithsonian Institution published the paper, “A Method of Reaching Extreme Altitudes” by Robert H. Goddard. Although mostly a technical paper, it proposed building a rocket that would reach the Moon. It was ridiculed by the popular press (New York Times) and resulted in Goddard becoming extremely secretive and reclusive for the rest of his life. It also led to large amount of funding for the next 20 years by the Smithsonian and the Guggenheim Foundation.
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“A Method of Reaching Extreme Altitudes” can be read at

 Tsiolkovsky Oberth Goddard 2.pdf, pages 86-132.
The New York Times article can be read at:

Goddard Colliers 1.pdf, page 133.
1921

March 1: The Soviet Union established the Moscow based Gas Dynamics Laboratory (GDL) for work on liquid fueled rockets (not formally named until 1928). The first director is Nikolai Tikhomirov. Valentin Glushko joined in 1929. By 1932 it had a staff of 200 people. Beginning in 1925 it occupied the Peter and Paul Fortress in Leningrad.

Directors of the GDL:

Nikolai Tikhomirov -- 1921-1930

Boris Petropavlovskiy -- 1930-1931

Nikolai Illyin -- 1931-1932
Ivan Kleimenov -- 1932-1933

Departments of the GDL:

	Department 
	Head
	Location
	Field

	1
	G. E. Langemak
	Admiralty
	Rocket powered shells (RS)

	2
	V. P. Glushko
	Petropavlovskaya
	Liquid fuel and electrical rocket engines

	3
	V. I. Dudakov 
	?
	Aircraft-launched solid-propellant missiles

	4
	I. I. Kulagin 
	?
	Development of the powder-fuel charges for RS

	5
	N. A. Dorovlev 
	?
	Rocket-propelled grenades/mines development

	6
	E. S. Petrov 
	?
	Production

	7
	?
	?
	Administrative


Peter and Paul Fortress Gas Dynamics Laboratory.jpg

Glushko at 25.jpg

1922

Hermann Oberth wrote “By Rocket into Interplanetary Space” (Die Rakete zu den Planetenräumen), a technical paper similar to Goddard’s, but derived independently. 
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“By Rocket into Interplanetary Space” can be read at:

Tsiolkovsky Oberth Goddard 3.pdf, pages 84-85.
1923

Friedrich A. Tsander published "Exploration of Outer Space and Problems of Flight by Means of Reactive Devices" in the Soviet Union (other sources give this date as September 1932).

Luigi Gussalli in Italy published, "Can We Attempt a Space Journey to the Moon".
1924

June 20: Friedrich A. Tsander, Konstantin E. Tsiolkovsky, and Felix E. Dzherzhinsky started the Society for Studying Interplanetary Travel in the Soviet Union.

June 8: Sir George Leigh-Mallory and Andrew Irvine vanish near the summit of Mt. Everest.
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Max Valier published, "The Advance into Space" in Germany. This was republished in an expanded form in 1930 as "Rocket Flight".

1925

Walter Hohmann published, "The Attainability of Celestial Bodies" in Germany which described interpanetary transfer orbits.

1926

May 9: U.S. Navy Adm. Richard Byrd was the first to fly over the North Pole in a Fokker F-VII Tri-motor airplane (later disputed). 
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March 16: The first liquid-fueled rocket flight, burning liquid oxygen and gasoline was launched at Auburn, Mass. by Robert H. Goddard. It traveled 184 feet with an altitude of 41 ft at 60 miles per hour.
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1927

June 5: The Verein fur Raumschiffahrt (VfR), or the “Society for Spaceflight”, was founded by Johannes Winkler, Max Valier, and Willy Ley at Breslau, Germany. One of the first members was Hermann Oberth, who was later the President. Werner von Braun joined in 1930. Eugene Sanger was also another early member. It eventually had a membership of 870 and produced a journal, "The Rocket".
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Yuri Kondratyuk publishes "The Conquest of Interplanetary Space" which discussed orbital effects including gravitational slingshot.

1928

16 year-old Werner von Braun reads “By Rocket into Interplanetary Space” by Hermann Oberth. From then on he dedicated himself to physics and mathematics to pursue his interest in rocketry.

Dr. Hubertus Strughold presented a lecture “Aviation Medicine – The Verticle Frontier” at tche University of Wuerzburg in Germany describing the physiology of high altitude (space) flight.
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Wiley Lee (a member of the VfR) published, "The Flight into Space" in Germany.

1929

July 17: Robert H. Goddard launched a liquid fueled rocket, at Auburn, Mass., which carried a camera, thermometer, and a barometer, that were recovered intact (first scientific payload).
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October 15: The premier was held of  “Frau im Mond” (The Girl in the Moon), a movie with Hermann Oberth as the technical adviser.
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Tsiolkovsky further described the construction of multistage rockets in his book, “Space Rocket Trains”. Other sources give this date as beginning in 1924.
Oberth conducted a static firing of his first liquid-fueled rocket motor, which he named the Kegeldüse. He was helped in this experiment by his students at the Technical University of Berlin, one of whom was Wernher von Braun.

Oberth expanded his work and published "The Roads to Spaceflight".

Hermann Noordung (Potocnik) published “The Problem of Spaceflight” (Das Problem der Befahrung des Weltraums - der Raketen-Motor) which described a large rotating, circular space station which generated artificial gravity. It also introduced the concept of a geosynchronous orbit at 22,294 miles.
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October 24: Wall street crash and the start of a world wide economic depression.

November 28: U.S. Navy Adm. Richard Byrd is the first to fly over the South Pole in a Ford Tri-motor airplane.

1930

April 4: Formation of the American 1nterplanetary Society. It was founded by science fiction writers G. Edward Pendray, David Lasser, Laurence Manning and others. It was later renamed the American Rocket Society in 1934 and merged with the American Institute of Aeronautics and Astronautics in 1963.
December 17: Captain Doctor Walter Dornberger was placed in charge of all German Army rocket studies.
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December 30: Dr. Goddard launched a rocket to an altitude of 2000 feet, reaching a speed of 500 miles per hour. This was the first launching in New Mexico, and the rocket weighed 33.5 pounds. Some first developments 1926-1937 - rocket engine turbopumps, gyroscopic guidance, gimbaled motors, and rocket exhaust vanes. Highest altitude reached was 9000 ft (1937).

Summary of Dr. Goddard's most significant launches:
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Valentin Glushko at the GDL developed the first Soviet liquid fueled rocket engine (ORM-1).
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Rockets engines developed by Glushko at GDL and later at the Jet Propulsion Scientific Research Institute (RNII) (However, Tsander at the GIRD developed the OR-1 and OR-2):

	Name
	Date
	Fuel
	Statistics / Notes

	OR-1 
	1929-32
	Gasoline & Air
	Thrust: 10 lbs.

	ORM-1
	1930-31
	toluene and nitrogen tetroxide
	 

	ORM-4 thru 23
	1932
	toluene and nitrogen tetroxide
	 

	OR-2
	1931-33
	Gasoline & Liquid Oxygen
	Thrust: 100 lbs.

	ORM-24 thru 49
	1933
	kerosene and nitric acid
	Water-Cooled

	ORM-50
	1933
	kerosene and nitric acid
	to power anti-aircraft missile

	ORM-52
	1933
	kerosene and nitric acid
	Regenerative fuel cooling introduced

660 lbs thrust

	ORM-53 thru 64
	1934-36
	kerosene and nitric acid
	high thrust research

	ORM-65
	1937
	kerosene and nitric acid
	to power rocket planes

throttlable

	ORM-67 thru 70
	1937
	kerosene and nitric acid
	 

	ORM-101
	1937
	kerosene and tetranitromethane
	new combination

	ORM-102
	1937
	kerosene and tetranitromethane
	

	


1931

September 15: The Soviet Group for the Study of Reactive Motion (GIRD) in Moscow was established with Fridrikh Tsander as its first director. After his death, Sergei Korolev became director in 1933. Mikhail Tikhonarov was one of its section directors. Korolev worked mostly on rocket-propelled gliders.
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April: The Mirak (minimal rocket) II rocket (built by the VfR in Germany) developed 70 lbs of thrust in static firing before exploding. Fuel was gasoline and liquid oxygen and the nozzle was cooled by liquid oxygen.
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May 14: The Repulsor-1, a liquid fueled rocket using gasoline and liquid oxygen, rose 200 ft and traveled 2.5 miles. This rocket was built by the VfR in Germany. The engine attempted to use water for regenerative cooling in the nozzle.

August 31: The Repulsor-4 (built by the VfR in Germany) was launched to an altitude of 3300 ft and landed with a parachute. Within the next year the VfR would conduct 270 static firings and 87 launches.

1932

July: The first rocket demonstration by the VfR by Dr. Wernher von Braun and Capt. Dr. Walter Dornberger for the German Army was carried out with Repulsor-4, which flew to an altitude of 200 ft.
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October 1: Wernher von Braun hired by the German army and drops out of sight.

von Braun Chronology.doc

Werhner von Braun Military.jpg

Werner Von Braun.mp4

November 12: The American Rocket Society's Rocket No. 1 developed 60 lbs thrust in static testing. 

Nikolai Rynin in the Soviet Union published "Interplanetary Space Flight", a detailed, 9-volume encyclopedia.

Valentin Glushko in the Soviet Union published "Problems of Rocket Flight".

1933

May 14: The first American Rocket Society liquid fueled rocket (Rocket No. 2) was launched at Marine Park, Staten Island, N.Y., reaching 250 feet altitude before exploding.

American Rocket Society launches:

	Veh.
	Launch Date
	Alt.
	DR
	Launch Site
	Status

	 
	 
	(m)
	(m)
	 
	 

	1
	11-12-1932
	 
	 
	Stockton, NJ
	damaged in static test, not flown

	2
	05-14-1933
	76
	 
	Great Kills, NY
	LOX tank exploded

	3
	 
	 
	 
	 
	 

	4A
	06-10-1934
	 
	 
	Marine Park, NY
	did not fly

	4B
	09-09-1934
	 
	407
	Marine Park, NY
	landed in New York Bay

	5?
	05-09-1937
	76
	 
	Old Ferris Point, NY
	 


August 17: The first Soviet liquid fueled rocket (GIRD-09), developed at the GIRD, was successfully launched to an altitude of 1300 ft. This was their first successful launch. Developed by section directed by Tikhonorov.
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September 21: The GIRD and GDL combined to form the Moscow based Jet Propulsion Scientific Research Institute (RNII).

November 25: GIRD launches the GIRD-X to an altitude of 1600 ft (the first Soviet liquid fueled engine which used EtOH/LOX). Developed by section directed by Tsander.

GIRD-X.jpg

GIRD-X 2.jpg

November:  Successful firing at GIRD of the ORM-50 engine designed by Valentin Glushko for the never completed GIRD-05. The ORM-50 was the first successful regeneratively cooled rocket engine (Nitric acid/Kerosine).
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Eugene Sanger in Germany published, “Rocket Flight Engineering”. He began working for the German Reich Aviation Ministry where he would, over the next 5 years, design the “Silverbird”, a sub-orbital lifting body powered by rockets and ramjets that would serve as a space plane, but could also to be used as a bomber (it was never funded).
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1934

January: The VfR in Germany was disbanded because of internal political disputes and lack of financial support.

April 16: Werhner von Braun submitted his doctorate thesis, “Construction, Theoretical, and Experimental Solution to the Problem of the Liquid Propellant Rocket”.
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September 5: Wiley Post successfully flies to 47,000 ft in Chicago using the first pressure suit This was designed by Russell M. Colley at B.F. Goodrich.
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September 9: At Marine Park, Staten Island, American Rocket Society rocket (No. 4) became the first to pass the sonic barrier, reaching 700 miles per hour, climbing 400 feet and traveling 1,600 feet horizontally.

November: GIRD-07 launch directed by Tikhonorov using Kerosine/LOX  using the OR-2 engine developed earlier by Tsander.
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December: The German Army rocket development group fired the A-2 rocket (660 lb thrust) for a distance of 1.4 miles (altitude of 6500 ft), on the island of Borkum.
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Jakov Perelman in the Soviet Union published  "Interplanetary Travels".
1935

January: Korolev publishes, "Rocket Flight in the Stratosphere".

November 11: Based upon designs by Auguste Piccard, the Army Air Corp balloon gondola Explorer II, manned by Capt. Albert Stevens and Lt. Orville Anderson, reaches 72,395 ft (an altitude record that would stand for 19 years). They take the first photographs that show the curvature of the Earth. This is the first operational sealed cabin.
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Valentin Glushko (along with Langemak) published "Rockets, Their Construction and Utilization" in the Soviet Union.

Tsiolkovsky published, "On the Moon" in the Soviet Union that described interplanetary travel.
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During 1935 (and continuing for the next 5 years), Dr. Goddard made multiple successful launches in New Mexico (see list in 1930).
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1936

February: The Germans tested the A-3 rocket with 3,300 pounds of thrust (a developmental model for later military rockets).
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March 16: The Smithsonian Institution published Robert H. Goddard’s “Liquid Propellant Rocket Development”.

“Liquid Propellant Rocket Development” can be read at:

Goddard Colliers 2.pdf, pages 134-139.
During the year, Dr. Theodore van Karman at the California Institute of Technology, Pasadena, Calif., founded a group that began experiments in the design fundamentals of high altitude sounding rockets, and this led to the creation of the Jet Propulsion Laboratory.
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1937

May: The German Army rocket experiment station at Peenemunde was opened, under Capt. Dr. Walter Dornberger.
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October: A. Shternfeld published "Introduction to Cosmonautics" in the USSR. 

Successful launch of the Soviet GIRD developed Aviavnito rocket, which reached an altitude of 9800 ft. Mikhail Tikhonarov designed his rocket. 
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Most of the Soviet GIRD rocket development leaders were arrested and either executed or sent to the Gulag, including Tukhachevsky, Kleimenov, and Langemak. Valentin Glushko (03/23/38) and Sergei Korolev (06/07/38) were both arrested in 1938 and sent to the Gulag for seven years. They were accused of passing rocket technology to the Germans.

1939

October: The German Army test rocket A-5, weighing 2000 pounds climbed 5 miles before burnout at Peenemunde.

September 1: Germany invades Poland beginning World War II.

The British Interplanetary Society publishes a study of a manned mission to the Moon.

1941

December 7: Pearl Harbor is attacked, bringing the US into World War II.

1942

June 13: The first launching attempt was made with the A-4 (V-2) rocket at Peenemunde. It reached an altitude of only 0.8 miles. The V-2 missile was 47 ft tall, weighed 28,000 pounds, had a range of 200 miles with a trajectory height of 60 miles, and a speed of 3300 mph at burnout. The engine generated 56,000 lb of thrust and burned LOX and EtOH.
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October 3: The third V-2 launched climbed 30 miles and traveled to a point 118 miles from Peenemunde, this was credited as the first successful flight. Gen. Dr. Walter Dornberger, after watching the launch, remarked “The age of spaceflight has arrived”.

1943

May-June: The Germans conducted operational tests of the V-2 rocket by firing over 100 from Blizna against Sarnaki, Poland, including 10 launches on 1 day.

August 17: The British carried out a saturation air raid on the Peenemunde rocket development center in Germany.

November: Theodore von Karman of the Jet Propulsion Laboratory (JPL) recommended to Army Ordnance the development of a long-range surface-to-surface missile.

1944

March 15: Dr. Wernher von Braun was arrested by the S.S. for over-concentration on space travel rather than military missile problems. He was later released on the grounds that his services were indispensable.

June 13: The first V-1 missile was launched from the Pas de Calais to exploded in the center of London. The V-1 missile had a speed of 400 miles per hour and a range of

190 miles. 
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June: A V-2 missile from Peenemunde overshot the Baltic and landed in Sweden where the remains were collected and flown to England for analysis.

June: The first suborbital space flight by the international definition (greater than 100 km) occurred when a V-2 test rocket launched from Peenemunde in Germany reached 175 km (109 mi) altitude. Some records give the highest altitude V-2 flight as 189 km (117 miles) on September 14, 1944.
September 8: The first V-2 falls on Paris and London. From this time on until March 1945 when the launch sites were over-run by the Allies, 1,027 V-2’s were launched from the vicinity of The Hague, with 92.3 percent launched successfully. Of the total number fired from all sites toward Britain, there were about 1,300 fired at London and 40 at Norwich. 518 fell in the London Civil Defense Region, and none at Norwich. The results in London were 2,511 persons killed and 5,869 seriously wounded. 5200 V-2 s were produced and 3172 were successfully launched.

November 15: U.S. Army Ordnance began the Hermes program of research and development on ballistic missiles.

1945

January 24: The Germans successfully launched a winged version of the V-2, the A-9, designed to be the upper stage of an ICBM for an ultimate attack on North America. It reached an altitude of 50 miles with a speed of 2,700 miles per hour.
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February 20: The White Sands Proving Ground was established in New Mexico.
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May 8: Formal surrender of Germany.

July 4: The first test rocket was launched at the Auxiliary Flight Research Station, Wallops Island, Virginia.
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July 16: First atomic bomb detonated at the Trinity site in New Mexico.
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July 23: Life magazine published detailed drawings of a large manned space station, including a large space mirror, as envisioned by the German scientists of Peenemunde.

August 6: Atomic bomb is dropped over Hiroshima.

August: Components for approximately 100 V-2 weapons were shipped from Germany to White Sands, New Mexico.

September 2: Formal surrender of Japan, ending World War II.

September 26: In the first development flight of an Army Wac-Corporal surface to surface missile, an altitude of 43.5 miles was reached. Aerojet developed this small rocket (700 pounds).
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September: Over the next 6 months, 127 rocket scientists are brought over to the U.S. from Germany as part of Operation Paperclip, including Dr. Werner von Braun and Dr. Hubertus Strughold, to work on U.S. rocket development (initially temporarily, but most eventually obtained permanent U.S. citizenship). Among the leaders of the group who came to the USAF School of Aviation Medicine at Randolph Field, Texas were Dr. Hubertus Strughold, Dr. Heinz Haber, Dr. Ulrich Luft, Dr. Fritz Haber, Dr. Hans-Georg Clamann, Dr. Konrad Buettner and Dr. Siegfried J. Gerathewohl. Dr. Otto Gauer, Dr. V. K. Henschke and others went to the Aeromedical Laboratory, Wright-Patterson Air Force Base, Ohio. Dr. Hermann Schaefer, Dr. D. Beischer and others went to the Naval School of Aviation Medicine at Pensacola, Florida.
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September: A large number of German rocket engineers, including Helmut Grottrup, are deported to the USSR to work on rocket development.

1946

January 26: The Army Air Force created the First Experimental Guided Missiles Group at Eglin Field, Fla.

January: The first missile was launched at the Naval Air Facility, Point Mugu, Calif. This was the Loon, which was patterned after the German V-1.
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April 16: The first German V-2 in the U.S. was launched at White Sands, N.M. 71 V-2 launches would be carried out at White Sands with the last one on September 19, 1952. Success rate was 68%.
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April 19: The Army Air Force started Project MX-774 with Consolidated-Vultee to study rocket designs that would lead to an ICBM.
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April 22: A contract was placed with North American Aviation to develop the Navaho winged rocket missile with a range up to 500 miles. In March 1948 this was redesigned as a ramjet propelled missile. It never reached operational status. The large liquid fueled rocket engine (XLR-43-NA-1) that was to boost it to ramjet speed later provided the basic engine used in the Thor, Jupiter, Atlas, and Saturn rockets.
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May 10: The first suborbital U.S. V-2 flight achieved an altitude of 112.6 km (70.0 mi).

May 12: Project Rand presented its report to the Army Air Force entitled “Preliminary Design of an Experimental World-Circling Space Ship,” which described the technical feasibility of building and launching an artificial satellite. They stated, "A satellite vehicle with appropriate instrumentation can be expected to be one of the most potent scientific tools of the Twentieth Century".

Read the report at:

 Rand.pdf, pages 236-244.
August 6: Two unmanned B-17 drones flew from Hilo, Hawaii to Muroc Air Base, California, demonstrating the possibility of accurate long-range guided missiles armed with atomic warheads.

October 24: March 20: The first photograph made at an altitude of 100 miles was made following a V-2 test at White Sands, N.M. 
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December 17: A program of space biology was initiated at Holloman AFB, New Mexico by the National Institutes of Health.

History of Holloman AFB Space Biology .pdf

1946: Dr. Heinz Haber discussed the problems that were to be encountered with adaptation to weightlessness during space flight in a seminar at the USAF Aeromedical Center in Heidelberg, Germany. 

During the year, the Signal Corps bounced radio signals against the Moon, proving that relatively low power could transmit signals over great distances.

During the year, the David Clark Company produced a partial pressure suit (T-1, S-1, S-2) for use in the X-1.
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1947

January 23: A V-2 at White Sands carried telemetry successfully for the first time and climbed to an altitude of 31 miles.

February 20: For the first time, a V-2 at White Sands ejected a canister for parachute recovery of fruit flies and corn seeds exposed to cosmic rays, after a climb to 68 miles. Several subsequent V-2 flights carried additional biological samples, including moss.

May 27: The first Army Corporal E surface-to-surface rocket was launched.

July 1: The MX-774 contract with Convair to develop ballistic missiles was cancelled by the Army Air Force. However, the company decided to pursue the work with its own funds, ultimately leading to the Atlas ICBM.

September 6: A V-2 missile was fired from the deck of the USS Midway near Bermuda.
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September 22: A United States Air Force C-54 made an automatic flight across the Atlantic from Stephenville, Newfoundland to Brise Norton, England. The crew on board had absolutely nothing to do except to monitor the operation of the automatic guidance and flight system.

October 7: Based upon infrared spectroscopic studies performed at the McDonald Observatory in Texas, Gerard P. Kuiper determined that carbon dioxide was a major component of the Martian atmosphere with a pressure of 2 millibars (actually now known to be 6 millibars). Occultation studies indicated that the atmospheric pressure was 80 milibars (actually now known to be only 6 millibars) that would make it very thin (8% of Earth's, but now known to be 0.6% of Earth's). It was assumed that the rest of the atmosphere was composed of spectroscopically inert nitrogen and argon.

October 14: Capt. Chuck Yeager is the first to break the sound barrier. He passes Mach 1.06 (807.2 mph) in the Bell X-1 (powered by the XLR-11 engine with 5000 lbs thrust) on Flight #50 at Muroc Army Air Field (later Edwards AFB).

Bell X-1.jpg

October 18: The first Soviet V-2 was launched from Kapustin Yar.

Kasputin Yar V-2.jpg

Soviet V-2 Launch List.txt

November 24: The first complete Aerojet (developed by von Karman) Aerobee rocket was flown to a height of 37 miles at White Sands, New Mexico. It was an expansion of the Wac-Corporal. A large number - 1,037 of different variants of Aerobee launches were carried out with the last one on January 17, 1985.


Aerobee
2600-pound thrust, 150-pound payload, 60-mile altitude


Aerobee 100.jpg


Aerobee150.jpg

Aerobee-Hi
4000-pound thrust, 150-pound payload, 150-mile altitude


Aerobee-Hi.jpg

In 1947: Dr. Vasily Parin was arrested by Stalin and imprisoned for the next five years. After Stalin's death in 1953, he was released and became the director of biomedical and medical research in charge of selection, training and monitoring of all cosmonauts. He was responsible for all medical aspects of the manned space flight programs of the USSR from 1956 until 1971. He was the Director of the Institute of Biomedical Problems (IBMP) from 1965-69. He was also the founder and editor-in-chief or the USSR Journal of Space Biology and Medicine.

Parin.jpg

1948
During the year, “German Aviation Medicine in World War II”, which was a summary of knowledge from the German aerospace medical community, was published by the USAAF and edited by Dr. Hubertus Strughold. It was authored by 56 aviation medical specialists and greatly advanced aerospace medicine. The first article ever published on space medicine was written in this book: “Man under Gravity Free Conditions” by Heinz Haber and O. Gauer.
Ref - Gauer O., Haber H.: Man under Gravity-Free Conditions. In: German Aviation Medicine World War II; Chapter VI, S. 641-4. US Department of the Air Force, U.S. Govt. Print. Office, Washington 1950.

January 15: Gen. H. S. Vandenberg, Vice Chief of Staff, USAF, approved a policy calling for the development of Earth satellites.

February 6: The Army achieved successful electronic guidance of a V-2 missile at White Sands, in a climb to an altitude of 70 miles.

May 13: The first Project Bumper shot was made at White Sands. This was a two-stage combination of a V-2 German rocket carrying a second stage American Wac-Corporal. On this flight an altitude of 79.1 miles was reached.

White Sands Bumper.jpg

June 11: Beginning on this date, several USAF Aeromedical Laboratory biomedical V-2 launches (the flight profile was 30 secs of 4-5 G followed by 150 secs of 0 G) were made from White Sands, New Mexico as summarized: 

- June 11, 1948: A V-2 was launched at White Sands carrying an anaesthetized rhesus monkey, Albert I, to an altitude of 206,000 ft, but he died of suffocation. 

- June 14, 1948: A V-2 flight at White Sands carried another anaesthetized rhesus monkey, Albert II, to a height of 428,000 ft. The monkey survived the flight, but was killed when his compartment impacted.

- September 16, 1949: A V-2 carrying a cynomolgus monkey, Albert III, exploded at 35,000 ft.
- December 8, 1949: The rhesus monkey Albert IV was launched with biomedical monitoring and suffered no ill effects from a V-2 flight to 425,000 ft until the moment of impact at White Sands.
- August 31, 1950: A mouse was launched in a V-2 to 450,000 ft in which behavior was photographed in-flight and recovered (the biological payload did not survive impact).

Animals in Spaceflight.mp4

July 14: The first Convair MX -774 missile was test fired at White Sands. It weighed 2800 lbs and had a thrust of 7900 lbs. Three launches over the next 18 months resulted in three failures.

MX-774.jpg 

MX-774 pad.jpg

MX-774 Launch List.txt

September 14: Professor E. P. Wigner discussed the application of nuclear energy to space propulsion.

September 15: The Committee on Guided Missiles of the Research and Development Board recommended that the Army Hermes project provide a continuing analysis of problems related to the development of an Earth satellite.

September 15: First launch of a Soviet R-1 (a copy of the V-2) at Kasputin Yar. The RD-100 engine (designed by Glushko) burned EtOH/LOX and had a thrust of 68,000 lbs.

R-1.jpg

RD-100.jpg

R-1 Launch List.txt

November 6: Dr. H. Tsien at California Institute of Technology described

a design for a nuclear powered space ship.

H.S. Tsien.mp4

November 10: Col. Harry G. Armstrong, M.D. organized a panel discussion on the “Aeromedical Problems of Space Travel.” This first Symposium on Space Medicine was held at the USAF School of Aviation Medicine at Randolph Field, San Antonio. It featured papers by Dr. Armstrong, Dr. Hubertus Strughold and Dr. Heinz Haber as well as commentary by several well-known scientists from universities and the military. This symposium marked the beginning of formal, academic inquiry into the medical hazards of extra-atmospheric flight. Strughold resolved the contradiction inherent in the title of the symposium by emphatically using the term “space medicine” for the first time. Dr. Strughold predicted that the main medical problems of spaceflight could be formulated and the majority of the questions fully answered within 10 to 15 yr. Hardware could be developed within 15 to 20 yr. The first manned spaceflights thus would become feasible between 1964 and 1969.
December 29: The First Report of the Secretary of Defense, James 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 Earth Satellite Vehicle Program, which was being carried out independently by each military service, was assigned to the Committee on Guided Missiles for coordination. To provide an integrated program with resultant elimination of duplication, the committee recommended that current efforts in this field be limited to studies and component designs; well-defined areas of such research have been allocated to each of the three military departments.”

1949

February 9: The Department of Space Medicine was established at the School of Aviation Medicine, Randolph Field, Tex., by Col. Harry G. Armstrong.  Dr. Hubertus Strughold subsequently became the first and only Professor of Space Medicine.

Ref - Harsch V.  “Life, Work and Times of Hubertus Strughold, 1898-1986.” Rethra Verlag. Neubrandenburg, Germany. 2003. ISBN 3-937394-14-1, 188 pages, in German.

Strughold Accomplishments.pdf

Strughold Controversy.doc

Strughold.jpg
February 24: The fifth Bumper test at White Sands sent a V-2 to 63 miles, and a Wac-Corporal to 244 miles, a new record altitude above the Earth, and attained a record speed of 5,510 miles per hour. It measured ion densities in the upper atmosphere arid near space.

May 3: The US. Navy launched Martin Viking rocket No. 1 at White Sands to reach an altitude of 51.5 miles and a speed of 2,250 miles per hour. This single stage research rocket carried a payload of 464 pounds of instruments and had a 20,000 lb thrust engine. Twelve were eventually launched, the last on February 4, 1955. It was the first successful rocket with a gimbaled engine.

Viking-10 050754.jpg

Viking Launch List.txt

May 11: President Truman authorized the Atlantic Missile Range at Cape Canaveral, Florida.
May: Two papers were presented at the Aero Medical Association meeting:

“Some Aviation Medical Problems Associated with Potential Rocket Flight” by Gen. Harry Armstrong, M.D. and “Cybernetics and Aviation Medicine” by Col. Paul Campbell, M.D.
September 1: The "Conquest of Space" by Willey Ley is published. It describes a Lunar landing using the Direct Ascent mode.

September 25: First launch of the R-2 from Kasputin Yar. The RD-101 engine (Glushko designed) had a thrust of 81,000 lbs and burned EtOH/LOX.

R-2.jpg

R-2 Launch List.txt

During 1949-1952, the Soviet Union sent mice, rats and rabbits on several non-survival flights. They also launched six R-1 flights with nine dogs up to 100 kilometers, three of which made two trips each (each flight had two dogs). This was under the direction of the space biomedical expert, Vladimir Yazdovsky. The launch vehicles were directed by Sergei Korolev.

· August 15, 1951: Launch of the R-1 IIIA-1 suborbital flight with two dogs (Tsygan and Dezik). This first launch was successful.

· September 1951: Launch of R-1 flight with Dezik and Lisa. This second launch, as well as the forth launch, were both failures and the dogs did not survive.

· September 15, 1951: The sixth and last suborbital dog launch occurred which was successful and reached 100 km. Both dogs survived.

In total, 9 dogs were flown to an altitude of 100 km (62 mi) on board 15 scientific flights using R-1 rockets from 1951 to 1956. The dogs wore pressure suits with acrylic glass bubble helmets. From 1957 to 1960, 11 flights with dogs were made on the R-2A series, which flew to about 200 km (124 mi). Three flights were made to an altitude of about 450 km (310 mi) on R-5A rockets in 1958. In the R-2 and R-5 rockets, the dogs were contained in a pressurized cabin.

R-2A.jpg

Soviet dog space suit.jpg

Soviet Dog Space Suit 2.jpg

Journal of Aviation Medicine articles:

Armstrong, H G, Haber, H, Strughold, H. Aeromedical problems of space travel.


20060383-1.pdf
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Classics in Space Medicine - Armstrong.pdf

1950 

March 2: The fist full-thrust test of the 75,000-pound thrust liquid (EtOH/LOX) rocket engine (XLR-43-NA-1) in the Navaho program was conducted. This engine was the first to solve the problem of combustion instability, which had limited the size of the German rocket engines in World War II.

XLR-43-NA-1.jpg

March 3: Another space medicine symposium, “The Biological Aspects of Manned Space Flight” was held at the University of Illinois Medical School in Chicago. It was sponsored by Gen. Harry Armstrong and Dr. Andrew Ivy and was attended by Werner von Braun and Dr. Strughold. Only a small audience (25) was expected, but instead there developed a standing room only crowd (estmated at 275) and it also received large amount of press coverage. The presentations were published as “Space Medicine”, edited by Dr. John Marbarger and this quickly sold out several printings. This conference led to discussions to form a permanent space medicine organization.

Program:

Space Medicine in the United States Air Force,

Major General Harry G. Armstrong USAF MC

Multi-stage Rockets and Artificial Satellites,

Wernher von Braun

Physiological Considerations on the Possibility of Life

Under Extraterrestrial Conditions,

Dr. Hubertus Strughold

Astronomy and Space Medicine,

Heinz Haber, Ph.D.

Orientation in Space,

Dr. Paul A. Campbell

Bioclimatology of Manned Rocket Flight,
Konrad Buettner Ph.D.

Ref - Marbarger JP. “Space Medicine”. University of Illinois Press.1951. Only 23,000 copies in print.
April 1: The German missile team headed by Dr. Wernher von Braun had been completely moved from White Sands, N. Mex. to Redstone Arsenal at Huntsville, Ala.

May 19: The first Army Hermes A-1 rocket was test fired at White Sands.

Hermes A-1 White Sands.jpg

Hermes Launch List.txt

Hermes A-1 050150.jpg

May 31: Luncheon meeting of the “Informal Committee Interested in Space Medicine” at the Aero Medical Association meeting was held. It was chaired by Dr. Andrew Ivy and attended by eighteen aerospace medical experts (25 were invited to attend by Dr. John Marbarger and Dr. Paul Campbell). The fifteen attendees listened to formal presentations by Dr. H. Strughold and Dr. H. Haber. Dr. Strughold predicted explosive growth in space exploration and the field of space medicine. The talk is summarized in "Space Medicine Branch History 1950-1957 by Dr. Paul Campbell".

CHARTER MEMBERS IN ATTENDANCE AT FOUNDING MEETING

Dr. E. J. Baldes
Dr. Fritz Haber

Col. R. J. Benford
Dr. James Henry

Brig. Gen. Otis 0. Benson, Jr.
Dr. V. K. Henschke

Dr. K. Buettner
Dr. A. C. Ivy

Dr. Paul A. Campbell
Dr. J. P. Marbarger

Capt. Ashton Graybiel
Dr. H. J. Schaefer

Dr. V. Guillemin, Jr.
Lt. Col. B. Strickland

Dr. Heinz Haber
Dr. H. Strughold

CHARTER MEMBERS ELECTED AT FOUNDING MEETING

Maj. Gen. H. G. Armstrong
Rear Adm. B. Groesbeck, Jr.

Dr. L. H. Bauer
Dr. F. G. Hall

Capt. A. Behnke
Dr. J. Kaplan

Dr. D. Beischer
Capt. W. E. Kellum

Capt. L. D. Carson
Dr. G. J. Kidera

Dr. D. B. Dill
Dr. W. R. Lovelace, II

Dr. W. 0. Fenn
Capt. J. R. Poppen

Lt. Col. A. P. Gagge
Lt. Col. H. M. Sweeney

Dr. 0. Gauer
Lt. Col. J. M. Talbot

Dr. C. F. Gell
Col. A. D. Tuttle

 
It was proposed and approved (some members were adamantly opposed) to petition the Aero Medical Association Council for section/branch status for an organization dedicated to space medicine. The Aero Medical Association Council had recently approved a change in the organization's constitution to allow for branch associations within the parent organization. The committee to petition the Council was chaired by Dr. Ivy (considered to be the first un-elected President) with Dr. Marbarger as the Secretary (who wrote the first organizational constitution). Dr. Otis O Benson left the meeting and reported to the Council (which was then also in session) of the ongoing discussions.

Space Medicine Branch History 1950-1957 by Dr. Paul Campbell
SMB History 1979.pdf

SMB Hx 1990.pdf

Editorial Comment - Space Medicine.pdf

SMB 1951.pdf

June 25: The Korean War begins with the invasion of South Korea by North Korea.

July 24: Bumper No. 8, a combination of V-2 and Wac-Corporal was launched from Launch Pad 3 at Cape Canaveral and reached a total distance of 25 miles in a horizontal distance test; this was the first missile launch at the Cape. The V-2 exploded.

Cape Canaveral 071950.jpg

V--2 Bumper Cape Canaveral.jpg

Bumper Cape Canaveral 072450.jpg

Cape Canaveral 1951.jpg

The Cape 1963 Film.mp4

July 29: Bumper No. 7 reached a velocity of Mach 9 at Cape Canaveral, the highest yet attained. This was the last of the Bumper Project launches.

October 16: Dr. John Marbarger, Acting Secretary of the embryonic organization forwarded a copy of a petition which was to be submitted to the Executive Council of the Aero Medical Association as well as a draft copy of a constitution.

 October 26: Sergei Korolev becomes the director of OKB-1 (eventually became Energia).

Korolev.jpg

Sergei Korolev.mp4

During 1950: USAF Flight Surgeon Capt. John Paul Stapp experiences a de-acceleration force of 46.2 +Gx in a rocket sled at Muroc AFB (now Edwards AFB).

John Paul Stapp.jpg

Stapp sled.jpg

Stapp Deceleration.jpg
Journal of Aviation Medicine articles:

Haber, F, Haber, H.
Possible methods of producing the gravity-free state for medical research.
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21050395-1.pdf

Classics in Space Medicine - Parabolic.pdf
Editorial Comment. Space Medicine.
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21050359-1.pdf

Classics in Space Medicine - Editorial.pdf
Krebs AT.   Possibility of Biological Effects of Cosmic Rays in High Altitudes, Stratosphere and Space. 
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21040481-1.pdf

1951

January 16: The decision was made to resume studies of the MX-774, redesignated as 

Atlas, and it was reactivated as a project at Convair.

April 18: Beginning on this date, several Aerobee rocket launches with USAF Aeromedical Laboratory biomedical experiments were launched at White Sands, New Mexico. The flight profile was 45 secs of 3-4 G followed by 150 secs of 0 G. In summary:

- April 18, 1951: The first Aerobee rocket with the monkey, Albert V, was launched. He died after a parachute failure.
- September 20, 1951: Albert VI (Yorick) and 11 mice survived after a flight to 230,000 ft. The monkey and two of the mice died after two hours due to hyperthermia while awaiting recovery in the New Mexico desert.

· May 21, 1952: Aerobee launch to 85,000 ft with two cynomolgus monkeys (Patricia and Mike) and two mice, who all survived. This was the first primate survival. Following these flights, the USAF canceled any further suborbital animal research flights as there was "no future for such efforts".

Aerobee mice.jpg

Aerobee Monkey.jpg

Aerobee two monkey mice 052152.jpg

1952 Aerobee Monkeys (Universal News).mp4

Space Monkeys 1952 (Universal News).mp4

May 15: The Council of the Aero Medical Association formally approved the creation of the Space Medicine Branch. This was the first constituent organization to be formed.

May 17: The first public meeting was held of the Space Medicine Branch at the Aero Medical Association annual meeting in Denver. The presentation was: “Space as a Functional Concept” by Dr. H. Strughold and Dr. Fritz Haber. Dr. Herman J. Schaefer also gave a short talk on radiation effects in space. The talk is summarized in "Space Medicine Branch History 1950-1957 by Dr. Paul Campbell". Eighteen charter members attended and 20 new members were elected. Dr. Paul Campbell was elected President and Dr. Strughold was elected Secretary. 

Attendance: Harry G. Armstrong, E. J. Baldes, E. R. Ballinger (guest), Dietrick E. Beischer, Otis 0. Benson, Jr., R. J. Benford, Howard W. Blakeslee (guest), Paul A. Campbell, Loren D. Carson, P. H. Evans (guest), Herbert F. Fenwick, Don Flickinger (guest), A. Pharo Gagge, Charles F. Gell, Ashton Graybiel, Victor Guillemin, Jr., Fritz Haber, Fred A. Hitchcock, M. M. Kalez, Wilbur E. Kellum, G. J. Kidera, Charles F. Lombard, John P. Marbarger, J. B. Poppen, Herman P. Roth, Herman J. Schaefer, Benjamin J. Strickland, Jr., Hubertus Strughold, Kenneth S. Scott, Arnold D. Tuttle, Clayton S. White, Frederich S. Wolf, W. H. Whitehaven (guest).

SMB Hx 1990.pdf

SMB 1951 Dec.pdf

Program 1951.pdf

October 4: Mikhail Tikhonravov in the U.S.S.R. stated that Soviet science makes space flight feasible including the creation of an artificial Earth satellite.
November 6-9: The School of Aviation Medicine and the privately financed Lovelace Foundation for Medical Research at Albuquerque, NM, sponsored a symposium entitled “Physics and Medicine of the Upper Atmosphere” in San Antonio. The material presented by the 44 speakers covered the nature of space, the mechanics of spaceflight, and the medical difficulties of sending a man beyond the breathable atmosphere and was later published as a book. It was at this 1951 meeting that Dr. Strughold expounded on his most notable contribution—the concept of “aeropause,” a region of “space-equivalent conditions” or “atmospheric space equivalence.” The term “aerospace” originated from this concept and came into use following this meeting. Strughold pointed out that while many astronomers, astrophysicists, and meteorologists set the boundary between the atmosphere and space at 100 to 600 mi from Earth, the biological conditions of space begin much lower, at about 50,000 ft. Strughold contended that the distinction between space and atmosphere was artificial and misleading, at least as far as human biology was concerned. For this reason, he argued that manned spaceflight was a natural extension of aeronautical flight, and space medicine was a logical extension of aviation medicine. Biomedical investigations into the human factors of spaceflight, he concluded, must be an extension of the knowledge already gained from aviation medicine. The proceedings were later published as a book.

Ref - White CS, Benson O. “Physics and Medicine of the Upper Atmosphere: Study of the Aeropause”. University of New Mexico Press, 1952.

During 1951 the Air Force initiated development of a liquid rocket engine of 120,000 pounds thrust (XLR-43-NA-3).

Journal of Aviation Medicine articles:

Haber, H, Gerathewohl, S J. Physics and psychophysics of weightlessness.

22030180-1.pdf




JAM
1951
22: 180-189.

Strughold, H, Haber, H, Buettner, K, Haber, F.
Where does space begin?  Functional concept of the boundaries between atmosphere and space.


22050342-1.pdf
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1952

March 19: The second official meeting of the Space Medicine Branch in Washington DC at the annual Aeromedical Association meeting with 50 people attending. Membership now was at 36, plus 7 new members. The speaker was Dr. Clayton White (Director of Research, Lovelace Foundation) who presented "The Challenge of Space". The talk is summarized in "Space Medicine Branch History 1950-1957 by Dr. Paul Campbell". There was intense discussion on the current requirements of membership. These consisted of being an active member in the Aero Medical Association. This parent organization refused to allow non-M.D.'s, thus excluding many of the Space Medicine Branch members. Intense lobbying by the SMB resulted in the lifting of this restriction in 1957. Dr. Marbarger was elected President.

SMA Annual Business Meeting 1952.pdf

Program 1952.pdf

Space Medicine  People.jpg

March 22: Colliers Magazine published its first space symposium under the title, “Man Will Conquer Space Soon”. Contributors were Dr. Wernher von Braun, Dr. Joseph Kaplan, Dr. Heinz Haber, Willy Ley, Cornelius Ryan, Dr. Oscar  Schachter, and Dr. Fred L. Whipple.

March 22, 1952: 
Man Will Conquer Space Soon, a collection of eight articles.

October 18, 1952: 
Man on the Moon, The Journey, and Inside the Moon Ship

October 25, 1952: 
Man on the Moon, Inside the Lunar Base

February 28, 1953: 
World’s First Space Suit

March 7, 1953: 
Testing the Men in Space

March 14, 1953: 
How Man Will Meet Emergency in Space

June 27, 1953: 
Baby Space Station

April 30, 1954: 
Can We Get to Mars? and Is There Life on Mars
Colliers 032252.jpg

Colliers22Mar52a.jpg

Colliers 043054.gif

Collier3.gif

Collier4.

Colliers Mars Spacecraft.bmp

Colliers Space Station.jpg

Colliers 5.jpg

Several of these articles can be read at:

Goddard Colliers 3.pdf, pages 176-199.
June 18: H. Julian Allen of NACA Ames Laboratory conceived of the blunt nose principle for reentry vehicles, later used in ICBM’s and Project Mercury.

June 20: Col. J. L. Zoeckler of the Air Force testified before Congress in executive committee sessions that the Soviet Union is making spectacular progress on guided missiles.

June: The Navy’s Johnsville, PA. human centrifuge went into operation.

Johnsville Centrifuge.bmp

Johnsville Centri fuge 1.jpg 

Johnsville Centrifuge 2.jpg

Johnsville Centrifuge 3.jpg

September 19: The 71st V-2 was fired at White Sands, concluding the use of this German missile for upper atmosphere research in the United States. Only 68% of the launches were considered successful.

October: The International Polar Year was broadened into the International Geophysical Year.

November 1: Hydrogen bomb detonated in the Marshall Islands test site.

November 19: The first liquid rocket engine with a thrust of over 100,000 pounds was test fired in the Santa Susana Mountains, California in connection with the Navaho program.

Dr. Wernher von Braun published “Das Marsprojekt” (The Mars Project), a detailed plan that had been developed during 1946-1948 for a manned expedition to Mars and return. 

During the year the Air Force began design work on a 405,000-pound thrust liquid rocket engine for the Navaho program.

Journal of Aviation Medicine articles:

Gerathewohl, S J. Physics and psychophysics of weightlessness--visual perception.

23040373-1.pdf
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Henry, J P, Ballinger, E R, Maher, P J, Simons, D G. Animal studies of the subgravity state during rocket flight.
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23050421-1.pdf

Classics in Space Medicine  - Suborbital.pdf

Ballinger, ER. Human Experiments in subgravity and prolonged acceleration.

23040319-1.pdf
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Schaefer, H J.
 Exposure hazards from cosmic radiation beyond the stratosphere and in free space.
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23040334-1.pdf

Classics in Space Medicine  - Radiation.pdf

Strughold, H.
Ecological aspects of planetary atmospheres with special references to Mars.
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Strughold, H.
From aviation medicine to space medicine.
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Clamann HG. Continuous Recording of Oxygen, Carbon Dioxide and Other Gases in Sealed Cabins.
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1953

February 8: A B-29 was flown from Boston to within 10 miles of the Los Angeles International Airport without reference to any external information by using an inertial guidance device developed at M.I.T.

March 13: First launch of the Hermes A-3 from White Sands.

Hermes A-3.jpg

March 15: First launch of the R-5 missile from Kasputin Yar. The RD-103 engine (Glushko designed) burned EtOH/LOX and had a thrust of 112,000 lbs. It had a 1200 km range.

R-5.jpg

R-5 Launch.jpg

R-5 Launch List.txt

March 30: The Navy revealed that it has put into production a supersonic guided missile propelled by a turbine engine. This was the Regulus, and a submarine had been equipped to launch it.

May 12: At the annual Space Medicine Branch meeting in Los Angeles, Dr. C. A. Tobias and Dr. H. J. Schaeffer presented a panel of 9 papers,  "Radiation Biology in Space". Dr. John R. Poppen was elected President. Twenty-three new members were elected. The organization was alternatively called Space Medicine Association or the Space Medicine Branch. Its role with the parent organization (the Aero Medical Association) and membership requirements were confused. Notes on the business meeting are detailed in  "Space Medicine Branch History 1950-1957 by Dr. Paul Campbell".
Space Medicine Panel 1953.doc

Program 1953.pdf

May 29: Edmund Hillary and Tenzing Norgay are the first to reach the summit of Mt. Everest (29,029 ft).

Everest.jpg

Tenzing Norgay on Summit.jpg

August 3: The Fourth International Congress on Astronautics met in Zurich. Dr. S. Fred Singer unveiled his proposal for Project MOUSE (Minimum Orbital Unmanned Satellite Experiment)-the first satellite in the modern sense, to weigh 100 pounds. Eugen Sanger and Irene Sanger-Bredt set forth a proposal for an ultimate photon rocket for interstellar travel.

Read the paper at:

MOUSE Pravda 1.pdf, pages 314-323.

August 20: The first Redstone missile was test fired by the Army at Cape Canaveral. It weighed 61,000 lbs and the engine generated 78,000 lbs thrust. There were 37 test flights ending in November 1958 with 24 successful for a 64% success rate. 128 were built and it was operational from 1958-1964 as a Medium Range Ballistic Missile with a range from 50-200 miles, based in West Germany. Fuel for the A-7 engine was LOX and EtOH. It was later improved as the Jupiter-C (3 stage) and Juno I (4 stage) launch vehicles.

Redstone Chronology.doc

Redstone 082053.jpg

Redstone Launch 091758.jpg

Redstone 2.jpg

Redstone Rocket.mp4

1957 Redstone Missile (Universal News).mp4

Redstone Rocket.flv

Redstone Launch List.txt

August 28: A liquid rocket engine for the Navaho program was test fired at a thrust of over 200,000 pounds.

October 14: The X-10 prototype for the North American Navaho made its first flight.

November 20: Scott Crossfield breaks Mach 2 in the Douglas D-558 II at Muroc AFB.

November 27:  Nesmeyanov of the U.S.S.R. Academy of Sciences announced, “Science has reached such a stage that the launching of a stratoplane to the Moon, the creation of an artificial satellite of the Earth, is a real possibility.” 

The thermonuclear break-through that made possible the construction of powerful warheads small enough to mount in a missile came during the year and led to the recommendation of the Air Force Strategic Missiles Evaluation Committee that the program for the Atlas ballistic missile which had been proceeding with only limited funds since 1951 be redirected, expanded and accelerated.

During 1953 Dr. Hubertus Strughold published “The Green and Red Planet: A Physiological Study of the Possibility of Life of Mars”.

Journal of Aviation Medicine articles:

Strughold, H.
Comparative ecological study of the chemistry of the planetary atmospheres.
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1954

February 8: The Rand Corporation recommended that the ICBM efforts be increased and that the requirements of Atlas be eased to permit an ICBM at an earlier date.

February 10: The von Neumann Strategic Missile Evaluation Committee reported a highly significant possibility of a major technological breakthrough on the warhead size of thermonuclear weapons and recommended that the ICBM be pursued through the formation of a special management organization. It also noted the advantages of an IRBM.

March 23: The Chief of Staff, USAF approved an Air Force Council recommendation to reorient and accelerate the ICBM program.

March 29: Forty-three members attended the Space Medicine Branch meeting in Washington DC. There was discussion concerning better peer review in the journal and publishing a Space Medicine Branch periodical featuring abstracts of relevant articles. There were complaints from the parent organization that the SMB was becoming too influential and conducting meetings parallel to the main meetings. The presentations given that morning consisted of 8 papers and the attendance was large enough to affect the general meeting attendance adversely. Closer co-ordination in the future was agreed upon. SMB members were still concerned that there were many potential members that could not obtain membership in the Aero Medical Association as an M.D. was required by that parent organization. Col. A. P. Gagge was elected President. Twenty-three new members were elected and total membership was now at 86.

Space Medicine Panel 1954.doc

Five Years Space Medicine 1954.pdf

SMA Annual Business Meeting 1954.pdf

Program 1954.pdf

Editorial - Progress in Space Medicine.pdf
March: The Navy Model H Full Pressure Suit was developed by B. F. Goodrich. It had problems with poor mobility, high leakage rates, and did not have an aneroid controller to maintain precise internal pressurization. These problems were solved with the follow-on Mark series of pressure suits - Mark I (1956) to the Mark IV (1958).

Model H Full Pressure Suit.jpg

Mark 2.jpg

Mark 4.jpg
June 10: A Matador missile was launched at Cape Canaveral and hit its target at supersonic speed.

June 21: Responsibility for Atlas was assigned to the Air Research and Development Command, and on July 29, Brig. Gen. B. A. Schriever was put in charge of the project.

June 25: Secretly arranged by Durant, Dr. Wernher von Braun, Frederick C. Durant III, Alexander Satin, David Young, Dr. Fred L. Whipple, Dr. S. Fred Singer, and Commander George W. Hoover met to agree that a Redstone rocket with a Loki second

stage could launch a satellite into a 200-mile orbit without any major new development. Five pounds could be put up soon, and a heavier, better-instrumented satellite soon afterward if an official project were set up. Rear Admiral Frederick R. Furth, Chief of Naval Research, approved the idea and authorized an approach to the Army missile directors at Redstone arsenal. This was to become Project Orbiter.

Read the proposal at:

Orbiter.pdf, pages 274-290.

August 3: The Army and Navy representatives met at Redstone Arsenal and agreed upon a joint Army-Navy project which was given the designation Orbiter.

August 4: Dr. Ernst Stuhlinger described his plan for ion propulsion of rockets, at the International Congress on Astronautics meeting in Innsbruck.

August 7: The Air Force revealed that the School of Aviation Medicine had received the first specifically built space cabin simulator.

Strughold Sealed Cabin.jpg

SAM Space Cabin Simulator.jpg

Clamann.jpg

August: The Western Development Division (now Ballistic Missile Division) under the Air Research and Development Command was activated to manage Atlas research, development, and testing, with the highest Air Force priority given to the project.

September 3: The Air Force announced that it was planning a missile range of 5,000

miles long from Cape Canaveral to Ascension Island.

October 4: The Special Committee of the International Geophysical Year concluded a meeting in Rome, Italy, and recommended the launching of an Earth satellite.
October 18-19: At the suggestion of Dr. Theodore von Karman, the Ad Hoc Committee of the Scientific Advisory Board reviewed the case for the nuclear rocket, quiet since a 1947 study by North American Aviation and a 1953 report of Oak Ridge. They recommended that the work be a continuing study.

October: A Naval Research Laboratory Aerobee took the first photograph of a complete hurricane (near Del Rio, Texas) from an altitude of 100 miles over White Sands.

Aerobee Photo.jpg

November 20: Design of the R-7 ICBM approved by the Soviet Commission of Experts. The design work had been started by the OKB-1 led by Sergei Korolev during 1953. The engines (clustered RD-107 X 4 and a core RD-108) were designed by Valentin Glushko. They used four chambers to each engine to avoid problems with high frequency vibration.

November 27: The American Rocket Society's Committee for Spaceflight (chaired by the Viking Project manager, Milton Rosen) submitted a report to the National Science Foundation advocating placing a satellite into Earth orbit based upon Viking technology. This was the start of Project Vanguard.

Journal of Aviation Medicine articles:

Strughold, H.
Hypoxia, hypoxidosis, hypoxidation, hibernation, apparent death and suspended animation.
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von Beckh, H J. Experiments with animals and human subjects under sub- and zero-gravity conditions during the dive and parabolic flight.



25030235-1.pdf
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von Beck.jpg

Strughold, H.
Atmospheric space equivalence.
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Poppen, J R. Five years of space medicine.
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Fenno, R M.  Man's milieu in space.  A summary of the physiological requirements of man in a sealed cabin.
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Classics in Space Medicine - Cabin.pdf
Gerathewohl, S J. Comparative studies on animals and human subjects in the gravity-free state.
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Classics in Space Medicine - Gerathewohl.pdf
Schaefer HJ.  Theory of Protection of Man in the Region of the Primary Cosmic Radiation. 
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 25040338-1.pdf

Schaefer HJ.  Definition of a Permissible Dose for Primary Cosmic Radiation.
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Simons DG. Methods and Results of One Year of Balloon Flights with Biological Specimens.
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25001.pdf

Murray WD. A Gondola for Physiological Research in the Atmosphere.
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1955

January 20: The Air Force was invited to join Project Orbiter and to supply help including tracking. 

January 22: The Department of Defense announced that work was underway on an ICBM with a range of 5,000 miles and an accuracy of 10 miles C.E.P.

February 12: Soviet government approved the development of Baikonur.

February 14: The Killian Committee recommended the concurrent development of an IRBM of 1,500 miles range, to match the ICBM effort.

March 21: Eighty-eight members attended the annual Space Medicine Branch meeting in Washington DC. (more than double from 1954). Capt. Ashton Graybiel was elected President. Forty-six new members were elected and the total membership was now 131. There was still a large controversy concerning the name of the organization, its relationship to the parent organization, conflict in membership requirements, and conflict in having meetings parallel to the general meetings. The organization had already taken in a number of members who were not physicians, who could not qualify for membership in the Aero Medical Association, but who were already prominent in the space effort in one way or another. There was also a hesitancy on the part of a number of the members of the Aero Medical Association who did not believe anything much would come of the embryonic effort.

Space Medicine Panel:  On The Threshhold of Space (see link below).

On the Threshhold of Space.pdf

Program 1955.pdf

March: Rocketdyne established the feasibility of a rocket engine with over one million-pound thrust. They also began developing the E-1 rocket engine as a backup for the Titan I. Both were Air Force projects that were later dropped.

March 9: Walt Disney released the film, “Man in Space”. It was followed by "Man and the Moon" and "Mars and Beyond."

Disney.jpg

Disney S1 Space Station Model.jpg

Disney von Braun Ferry Model.bmp

Heinz Haber Von Braun Disney.jpg

Disney's Man in Space - Intro.mp4

Disney's Man in Space 1 of 8 - Prehistory of Rocketry.mp4

Disney's Man in Space 2 of 8 - Early Rockets.mp4

Disney's Man in Space 3 of 8 - How Rockets Work.mp4

Disney's Man in Space 4 of 8 - Space Medicine - Adapting to Space.mp4

Disney's Man in Space 5 of 8 - Space Medicine - Dangers in Space.mp4

Disney's Man in Space 6 of 8 - Werner von Braun - Designing a Rocket.mp4

Disney's Man in Space 7 of 8 - Conquest of Space - Launch!.mp4

Disney's Man in Space 8 of 8 - Conquest of Space - In Orbit.mp4

March 11: Korolev approves of the final design of the Soviet R-7 ICBM. 

March 16: U.S Air Force proposes the strategic satellite reconnaissance system (WS 117 L). It will eventually become Corona/Discoverer (satellite imagery with film recovery), Samos (satellite imagery with image transmission), and MIDAS (Missile detection and alarm system). Both the CIA and ARPA would become involved.

March 17: The Orbiter Committee meets in Washington DC to finalize plans for placing a satellite into orbit within the year.

Project Orbiter Committee.jpg

 Project Orbiter Caption.doc
April 21: The first Aerobee-Hi was launched, reaching 113 miles a1titude. Aerobee-Hi nominally had 4000 pound thrust, 150 pound payload, 150 mile altitude.

Aerobee-Hi.jpg

April: The NII-4, directed by Korolev, issued a report advocating "the creation of an artificial Earth satellite".

May 23: The Project Orbiter team gathered at Cape Canaveral to see a Redstone firing and to establish the timetable that would lead to a launching in late 1957.

June 1: Project NERVA (nuclear rocket engine) is initiated.

NERVA Chronology.doc

NERVA.jpg
July 29: The National Academy of Sciences and the National Science Foundation announced that the United States was planning to construct an Earth satellite which would be launched during the International Geophysical Year. The satellite was to be patterned after Professor Fred Singer’s MOUSE concept.

July 30: The Soviet Union revealed that it planned to launch an Earth satellite like that of the United States.

August: National Geographic published the article "Aviation Medicine on the Threshold of Space".

September 9: The Stewart Committee reviewed the alternatives of waiting for an Air Force Atlas launcher for the first satellite, using a modified Army Redstone, or developing a new Navy rocket derived from the Viking. The committee voted 7-2 in favor of abandoning Orbiter and developing Vanguard.

Vanguard Chronology.doc

October 7: The Martin Company was awarded the prime contract to build the Vanguard satellite launching vehicle, and General Electric received the contract for the first stage rocket engine.

October: Martin Company was selected to build the Titan I launch vehicle.

November 8: The Department of Defense approved the assignment of an intermediate range ballistic missile project to the Air Force. The assignment of this 1,000-mile range missile was not to limit the Army in pursuing the development of Redstone, which had a range of about 200 miles, but also had a further growth potential. This decision led later to development of the Air Force Thor and the Army Jupiter. 

In 1955: Dr. H. Tsien, an MIT-trained rocket scientist at the California Institute of Tecchnology, returns to his native China, after accusations of spying in the US. 

Journal of Aviation Medicine articles:

Thomas, H P, Edelberg, R, Henry, J P, Miller, J, Salzman, E W, Zuidema, G. D.
Human tolerance to multistage rocket acceleration curves.

26050390-1.pdf
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Classics in Space Medicine  - Acceleration.pdf

1956

January 10: Static test firing of the first American liquid rocket engine having a thrust over 400,000 pounds (Rocketdyne E-1). It was a backup to the Titan I rocket and was eventually canceled by the Air Force in 1959.

E-1.jpg

January 10: The Soviet Ministers of the USSR approve the development of an orbital satellite. The Five Year Plan called for Earth-orbiting satellites to gain knowledge of space, (Sputnik), and four unmanned military reconnaissance satellites, (Zenit). Further planned developments called for a manned Earth orbit flight by 1964 and an unmanned lunar mission at an earlier date. After the first Sputnik proved to be a successful propaganda coup, Korolyov was charged to accelerate the manned program, the design of which was combined with the Zenit program to produce the Vostok spacecraft. At that time he was also authorized to develop the rockets and satellites necessary for the first probes of the Moon, Mars, and Venus.

February 15: The USAF first proposes the MISS (Man in Space Soonest) Project. The program becomes Mercury Project when NASA becomes operational on September 30, 1958 and also eventually leads to the Dyna-Soar Project. 

Dyna-Soar Chronology.doc

March 14: First launch of the Jupiter A, a modified Redstone missile with guidance hardware from the Jupiter program.

Jupiter A 031456.jpg

1956  Rocket testing (Universal News).mp4

March 28: Airman D. F. Smith remained in a sealed space cabin simulator for 24 hours at the USAF School of Aviation Medicine, Randolph Field.

March: Project 7969, entitled "Manned Ballistic Rocket Research System," was initiated

by the Air Force with a stated task of recovering a manned capsule from orbital

space flight.
April 16: The annual Space Medicine Branch meeting was held in Chicago, with 135 members attending (they had planned on an attendance of 35). Fred A. Hitchcock was elected President. Forty-seven out of 135 presentations at the Aeromedical Association meeting were on space medicine topics. Two panels were given, "The Physiology and Psycho-physiology of Space Travel" and the "Radio-geology of Primary Cosmic Radiation". There was heated discussion on either making the Space Medicine Association a separate organization or discontinuing the organization (dissolving the organization back into the parent organization). there was "animated, almost violent debate about Capt. Graybiel's proposal of complete re-unification of the Space Medicine Association with its parent organization". The organization had been inadvertently called the "Space Medicine Association" for the last five years, although the official name was the "Space Medicine Branch". Dr. Marbarger pointed this out and insisted that the name "Space Medicine Branch" be strictly adhered to.

Space Medicine Panel 1956.doc

Program 1956.pdf

Abstracts 1956.pdf

September 20: The first Redstone Jupiter C test vehicle was launched from Cape Canaveral to reach an altitude of 682 miles and a range of 3,300 miles over the South Atlantic. Derived from the single stage Redstone launch vehicle, it was three staged with a weight of 64,000 lbs and a thrust of 83,000 lbs (A-7 engine burning LOX, Hydyne). It made only three launches, all suborbital. The four-staged version was called Juno I. The fourth stage in this case was filled with sand (made inert) by direct orders from the Pentagon who were afraid that Wernher von Braun would attempt to orbit a satellite.

Jupiter C 092056.jpg

Jupiter C.doc

Jupiter C Launch List.doc

October 31: US Navy Adm. George Dufex lands at the South Pole in a C-47 as a part of a International Geophysical Year project (Project Deep Freeze). He is the first to reach the South Pole since Scott in 1912 and begins establishing a research station there. The South Pole is occupied continuously beginning in 1957.

South Pole Station.jpg

October: Lockheed was contracted to develop the Discoverer satellite and Agena launch vehicle (second stage) for the Corona Project.

November 6: First flight test of the Navaho rocket.

Navaho.jpg

Navaho 2.jpg

Navaho 110656.jpg

Navaho Launch List.txt

November: The "Wilson Memorandum" blocked the Army of developing any missiles with a range of greater than 200 miles for offensive weapons (but not as research launch vehicles). The Navy withdraws from the Jupiter Program as it is interested in Polaris and the offensive weapons part of the project is assigned from Army/Navy to the Air Force.

December 8: Viking research rocket No. 13 was launched at Cape Canaveral as the first test of Vanguard satellite vehicle components. The rocket flew at 4,100 miles per hour, climbed 125 miles and landed 180 miles away. (This has been labeled Vanguard TV-0).

Vanguard Launch List.txt

Vanguard 120856.jpg

1956 Vanguard (Universal News).mp4

December 21: The Atomic Energy Commission began a development program for auxiliary nuclear power electric energy sources for use in space ships at the request of the Air Force. This was given the name Project SNAP.

July 4: First U-2 flight over Russia. During the mission Full Pressure Suits were used by the pilots. Multiple over-flights would occur until 5/1/1960 when Francis Gary Powers plane was shot down. Information on Soviet strategic military capability and rocket/ICBM development was obtained, especially focusing on Baikonur, which was first imaged on 8/5/57.

Journal of Aviation Medicine articles:

Mayo, A M. Environmental considerations of space travel from the engineering viewpoint.
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Zuidema, G D, Cohen, S I, Silverman, A J, Riley, M B. Human tolerance to prolonged accelerations.
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Ward, J E. True nature of the boiling of body fluids in space.

27 001.pdf
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Strughold, H. US Air Force experimental sealed cabin.
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Strughold, H. Simple classification of the present and future stages of manned flight.
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Stoll AM. Human Tolerance to Positive G as Determined by the Physiological End Points.
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1957

Orbital Launch Manifest 1957-1961.txt

Orbital Launch Manifest 1957-2010.txt

Early U.S. rocket and space launch failures and explosion.flv

January 25: Just thirteen months after initiating the contract, the first Thor missile was tested at Cape Canaveral. Just after liftoff, it toppled back to crash and burn. The IRBM 

weighed 110,000 lbs, and had a range of 1750-2300 miles. It was operational from 1958-1963 with 60 missiles based in England. The engine had a thrust of 150,000 lbs and burned LOX and RP-1. In 1957 and 1958, only 6 out of 18 launches were successful, mostly due to turbopump problems. A total of 224 were built. It was later developed into the Delta family of rockets.

Thor Chronology.doc

Thor.jpg

Thor 012557.jpg

Thor IRBM.jpg

Thor Launch List.txt

March 1: First test flight of the Army-Navy Jupiter IRBM. Weight was 108,000 lbs, thrust was 150,000 lbs and range was 1500 miles. It burned LOX and RP-1. 46 test launches were conducted. 22 out of the first 29 test and development launches were successful. It was operational in Italy and Turkey from 1958-1963, 45 vehicles in three squadrons. It was further developed into the 4-stage Juno II launch vehicle, used in ten launches.

Jupiter Chronology.doc

Jupiter.jpg

Jupiter 1957.jpg

Jupiter 2.jpg 

Jupiter Launch 2.jpg
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Jupiter Launch List.txt

First Flight Of The Jupiter missile - 31 May 1957.flv

Jupiter Missile's First Flight.mp4

Jupiter Missile ABMA).mp4
March 10: Scientists at NASA Lewis began conducting ion engine research.

April 19: A second Thor test launch was attempted, but was destroyed by range safety after deviating off course.

April: von Braun advocated building a Juno V (Super-Jupiter) rocket centered around four E-1 engines (combined thrust of 1.5 million pounds). This would eventually become the Saturn I.

Saturn Chronology.doc

Saturn I Chronology.doc
May 1: Vanguard Test Vehicle (TV-l), a modified Martin Viking (No. 14) first stage, with a Grand Central rocket for the second stage (destined to become the third stage on the final Vanguard) successfully launched an instrumented nose cone to 121.2 miles altitude at Cape Canaveral.

1957 Preparing Vanguard (Universal News).mp4

1957 Vanguard Satellite Assembled (Universal News).mp4

May 8: The annual Space Medicine Branch meeting was held in Denver, Dr. Randolf Lovelace was elected President. Dr. Paul Campbell chaired the panel, "A Symposium on Space Travel". These talks were reprinted in the journal. For the first time since 1952, there was a speaker at the luncheon, Mr. Norman Peterson (Director of the Sperry Gyroscope Developmental Center) presented "Recovery System for Manned Earth Satellites by High Speed Retrieving Aircraft."

Space Medicine Panel 1957.doc

Program 1957.pdf

Abstracts 1957.pdf
April 19: A second Thor test launch was attempted, but was destroyed by range safety after deviating off course.

April: von Braun advocated building a Juno V rocket centered around four E-1 engines (combined thrust of 1.5 million pounds). This would eventually become the Saturn I.
May 15: First test flight of the Soviet R-7 ICBM at Baikonur. One of the strap-on boosters separated at 98 secs. causing the vehicle to break up. For R-7 specification details, see 8/2/57.

R-7 Launch List.txt

May 22: A third test of the Thor missile at Cape Canaveral ended in failure.

May 31: The first successful IRBM was fired 1,500 miles reaching between 250 and 300 miles above the Earth, at Cape Canaveral.

June 2: USAF Manhigh I balloon ascent to 96,784 ft by Capt. Joseph Kittinger II. First use of an operational sealed cabin since 1937 (Explorer II). Several more high altitude balloon ascents would occur using a sealed cabin in this project:

Manhigh II to 101,516 ft (Maj. David Simons) on August 19,1957.

Manhigh III to 98,097 ft (Lt. Clifton McClure) on October 8,1958.

Excelsior I to76,400 ft  (parachute jump by Capt. Joseph Kittinger II) on November 16,

1959.

Excelsior II to 74,700 ft (parachute jump by Capt. Joseph Kittinger II) on December 11,

1959. 

Excelsior III to 102,800 ft (parachute jump by Capt. Joseph Kittinger II) on August 16, 

1960.

Manhigh II Gondola.jpg

Maj. Simons Manhigh.jpg

June 11: The first launching attempt was made of an Atlas A missile at Cape Canaveral, but it exploded shortly after takeoff, at 10,000 feet altitude after performing several loops. The Atlas A weighed 180,000 lbs, had a thrust of 300,000 lbs and a range of 350 miles. 5 out of 8 launches failed (the last launch was on 6/3/58). The Atlas A only had the two first stage engines and no center sustainer engine.

The final version of the operational Atlas ICBM (D, E, F) weighed 255,000 lbs and had a range of 11,300 - 11, 500 miles. The three first stage engines had a thrust of 360,000 lbs and burned LOX, RP-1. It was operational from 1959-1965 and at one time (1964) totaled a force of 118 missiles in the US. It began as the Convair MX-774 project in 1946. It was later developed into the Atlas family of rockets.

Atlas Chronology.doc

Atlas A 2.jpg 

Atlas Launch List.txt

Atlas A Launch List.doc

50 Years of Atlas.mp4

Atlas A LC 12 061157.jpg

July 11: The North American Navaho ramjet intercontinental missile project was cancelled by the Air Force.

July 12: The second test flight of the Soviet R-7 ICBM at Baikonur failed due to loss of stability 33 secs after launch.

August 7: An Army Jupiter IRBM carried a scale model nose cone 1200 miles and to an altitude of 600 miles from Cape Canaveral. The ablation-type cone was recovered.
August 21: First successful test flight of the Soviet R-7 ICBM at Baikonur which impacted 6000 km downrange. The R-7 weighed 560,000 lbs and had a thrust of 810,000 lbs. with four RD-107 engines and a center RD-180 engine (both developed by Glushko) that burned LOX and RP-1. Range was 8000 km (12,000 km with the R-7A). 18 of 27 developmental test flights were successful (the last one in 2/27/61). It became operational on 2/9/59 with only 10 missiles at six launch sites in Baikonur and Plesetsk from 1959-1968. It was developed into the main booster for most Soviet space launchers, including Sputnik, Vostok, Voskhod, and Soyuz.

R-7 Chronology.doc
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R-7 ICBM and Sputnik Launches.flv

August 26: The Soviet Union announced to the public the successful flight of an ICBM. 

August 28: The 14th U-2 flight over the Soviet Union flew over Baikonur and photographed the R-7 launch site.

August: A fourth Thor missile was launched at Cape Canaveral, but exploded after 96 seconds.

September 7: A second successful test flight of the R-7 at Baikonur.

September 20: A fifth Thor missile was launched, and made the first successful flight down range from Cape Canaveral.

September: The second Atlas was destroyed in a launching attempt at Cape Canaveral.

October 3: Sixth attempted Thor launch ended in failure.

October 4: The Soviet Union launched the first Earth satellite, Sputnik I. The launch vehicle was based upon the R-7 ICBM. Spherical in shape, it weighed 184 pounds and was 22.8 inches in diameter. The satellite’s initial perigee was 142 miles, its apogee 588 miles, and its period 96.17 minutes. It was launched with an inclination to the Equator of 64.3’.The satellite reentered the atmosphere on January 4, 1958.

R-7 Sputnik.jpg 

Sputnik 1 Launch.jpg

Sputnik 1 Satellite.jpg

Launch of Sputnik 1.flv

Launching Sputnik-1 from Baikonur launch site.flv

Sputnik 1 (Universal News).flv

1957 Sputnik 1 (Universal News).mp4

Russian Sputnik Film.flv

Sputnik (USSR).mp4

Life October 21,1957.jpg

Read the Pravda announcement at:

MOUSE Pravda 2.pdf, pages 329-330.
October 11: The seventh Thor made a successful flight of 1100 miles from Cape Canaveral.

October 23: A Vanguard first stage was fired at Cape Canaveral to climb to 109 miles, and fell in the ocean 328 miles off the coast in a successful test. Externally, it was structurally like the final Vanguard with inert second and third stages. It reached a speed of 4,250 miles per hour. This rocket was labeled TV-2.

October 24: A completely successful launching of the Thor missile was carried out on Cape Canaveral, the third such in eight attempts. 

October 24: Project Dyna-Soar (X-20) was initiated by the USAF for research, reconnaissance and strategic bombing.  The objective of DynaSoar 1 would be to show that boost glide weapon systems could be made and to gather design data for DynaSoar 2, a family of weapon systems.  These DynaSoar 2 weapons would be able to bomb or photograph a target 5,000 to 6,000 miles away, manned or unmanned.  The ultimate objective of the program was DynaSoar 3, a recoverable bomber/reconnaissance plane able to reach anywhere on Earth. After further design development, it was planned that the launch vehicle would be a Titan III.

Dyna-Soar.jpg

Dyna-Soar 2.jpg

Dyna Soar 3.jpg

Dyna-Soar 4.jpg

Dyna-Soar 5.jpg 

Dyna-Soar Launch Vehicles.png

October 31: A Snark missile was flown 5,000 miles with a simulated thermonuclear warhead to hit its target with unprecedented accuracy. The launching was from Cape Canaveral and the target was in the vicinity of Ascension Island.

October: About 20 engineers at McDonnell began working on a manned orbiter design as part of the U.S. Air Force's Manned Ballistic Rocket Research System program. By June 1958, as many as 70 McDonnell employees were working on the project.
November 3: Sputnik II, carrying a dog, Laika, was launched by the Soviet Union. The perigee was 140 miles, its apogee 1,038 miles, and its period 103.75 minutes. Its inclination to the Equator when launched was 65.4’. The satellite reentered the atmosphere and presumably disintegrated on April 13, 1958. Laika expired after several hours (fourth orbit) due to cabin overheating and there was no recovery capability.
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Sputnik 2.flv

1957  Sputnik 2 (USSR).mp4

Life November 18,1957.jpg

November 8: Secretary of Defense Neil McElroy directed the Army to proceed with the

launching of the Explorer earth satellites. This order, in effect, resumed the Orbiter project that had been eliminated from the IGY satellite planning program

on September 9, 1955.

November: A presentation on manned orbital flight was made within NACA by Maxime A. Faget. The concept included the use of existing ballistic missiles for propulsion, solid-fuel retrorockets for reentry initiation, and a nonlifting ballistic shape for the reentering

capsule. This concept was considered to be the quickest and safest approach for initial manned flights into orbit.
December 5: An announcement was made that an Advanced Research Projects Agency would be created in the Department of Defense to direct its space projects.
December 6: A mechanical failure in the propulsion system of the Vanguard rocket, TV3, caused it to burst into flames at LC18A two seconds after it was fired in an attempt by the Navy to launch a 6.4 inch, 3.25 pound test satellite. It was viewed live on public TV and drew extensive negative publicity world-wide.

Vanguard TV3 Explosion.jpg

Vanguard Launch Pad 120657.gif

Vanguard Explosion Cape Canaveral Florida 1957.flv

1957 Vanguard fails (Universal News).flv

December 7: The ninth Thor was launched at Cape Canaveral at too high an angle trajectory when the guidance system malfunctioned.

December 17: The fist successful flight was made by the third Atlas missile at Cape Canaveral over a range of  600 miles. 

December 19: The tenth Thor missile, and the fourth success, used an all-inertial guidance system, the first such flight.

December 30: Wernher von Braun proposed the future Saturn launch vehicle with a thrust of 1.5 million pounds. At this time it was called "Super Jupiter".
During 1957: The NACA Lewis Laboratory experimentally operated a 20,000 pound thrust hydrogen-oxygen rocket engine, leading to the development of the Centaur vehicle.

Journal of Aviation Medicine articles:

Roxburgh, H L, Ernsting, J. Physiology of pressure suits.
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Schack, G J D, Simons, D G. Technique for instrumenting sub-gravity flights.
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Beyer, D H, Sells, S B. Selection and training of personnel for space flight.

28010001-1.pdf





JAM
1957
28: 1-6.

 Schaefer, HJ. Cosmic Ray Dosage during the Giant Solar Flare of February 26, 1956. 28040387-1.pdf 
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Gerathewohl, SJ, Stallings, HD. The Labyrinthine Posture Reflex (Righting

Reflex) in the Cat during Weightlessness.
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Clark B, Graybiel A. The Break-off Phenomenon: A Feeling of Separation from the Earth

Experienced by Pilots at High Altitude.
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Space Travel: A Symposium:

28050479-1.pdf
- Campbell, P.  Introduction.
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- Haber, H. The Astrophysicist's Views. 
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- Crossfield, AS. A Test Pilot's Viewpoint.
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- Hoover, G W. Instrumentation for space flight.
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- Mayo, A.M. Some survival aspects of space travel.
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- Strughold, H. Possibilities of an inhabitable extraterrestrial environment reachable from the earth.
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1958

Orbital Launch Manifest 1958.txt
January 1: The Strategic Air Command was assigned responsibility for the United States operational ICBM capability.

January 10: The fourth Atlas made a successful limited flight. In 1958, thirteen ballistic launches were attempted with nine (or seven by other sources)  successes.

January 28: Thor No. 11 was launched successfully but veered off course. In 1958, ten Thor ballistic launches were attempted with only five successes.

January 31: A conference was held at Wright-Patterson Air Force Base, Ohio, to review

concepts for manned orbital vehicles. The NACA informally presented two concepts then under study at Langley Aeronautical Laboratory:

- One proposed by Maxime A. Faget involved a ballistic, high-drag capsule with heat shield on which the pilot lies prone during reentry, with reentry being accomplished by reverse thrust at the apogee of the elliptical orbit involving a deceleration load of

about 8g, and proceeding to impact by a parachute landing;

- Another Langley proposal called for the development of a triangular platform vehicle with a flat bottom having some lift during reentry. 

At this same meeting there were several Air Force contractor presentations. These were as follows: 

· Northrop, boost-glide buildup to orbital speed;

·  Martin, zero-lift vehicle launched by a Titan with controlled flight estimated to be possible by mid-1961;

·  McDonnell, ballistic vehicle resembling Faget's proposal, weighing 2,400 pounds and launched by an Atlas with a Polaris second stage;

·  Lockheed, a 20 degree semi apex angle cone with a hemispherical tip of 1-foot radius, pilot in sitting position facing rearward, to be launched by an Atlas-Hustler combination;

·  Convair reviewed a previous proposal for a large-scale manned space station, but stated a minimum vehicle - a 1,000-pound sphere - could be launched by an Atlas within a year;

· Aeronutronics, cone-shaped vehicle with spherical tip of 1-foot radius, with man

enclosed in sphere inside vehicle and rotated to line the pilot up with accelerations, and launched by one of several two-stage vehicles;

- Republic, the Ferri sled vehicle, a 4,000 pound, triangular plan with a two-foot diameter tube running continuous around the leading and trailing edge and serving as a fuel tank for final-stage, solid-propellant rockets located in each wing tip, with a man in small compartment on top side, and with a heat-transfer ring in the front of the

nose for a glide reentry of 3,600 miles per hour with pilot ejecting from capsule

and parachuting down, and the launch vehicle comprising three stages;

· AVCO, a 1,500-pound vehicle sphere launched by a Titan, equipped with a stainless-steel-cloth parachute whose diameter would be controlled by compressed air bellows and which would orient the vehicle in orbit, provide deceleration for reentry, and control drag during reentry;

·  Bell, reviewed proposals for boost-glide vehicles, but considered briefly a minimum vehicle, spherical in shape, weighing about 3,000 pounds;

·  Goodyear, a spherical vehicle with a rearward facing tail cone and ablative surface, with flaps deflected from the cone during reentry for increased drag and control, and launched by an Atlas or a Titan plus a Vanguard second stage;

·  North American, extend the X-15 program by using the X-15 with a three-stage launch vehicle to achieve a single orbit with an apogee of 400,000 feet and a perigee of 250,000, range about 500 to 600 miles and landing in the Gulf of Mexico, and the pilot ejecting and landing by parachute with the aircraft being lost.

January 31: The first American satellite, Explorer 1, was launched from LC26A under the IGY program. The launching of this and succeeding Explorer satellites was accomplished by the Army Ballistic Missile Agency and the Jet Propulsion Laboratory of the California

Institute of Technology using a Jupiter-C modified Redstone (also called Juno I) for the first stage and scaled-down Sergeants for the three upper stages. The first stage had 83,000 pounds thrust; the second stage, 733 pounds thrust; the third stage 200 pounds thrust, and the fourth stage, 67 pounds thrust. Cylindrical in shape, the satellite was 80 inches long, 6 inches in diameter, and weighed 30.8 pounds. The satellite’s initial perigee was 224 miles, its apogee 1,573 miles, its period 114.8 minutes. It was launched at an inclination to the Equator of 33.5’. The California Institute of Technology reported that initial data from Explorer I showed that cosmic radiation in its orbit did not exceed 12 times the amount on Earth and thus appeared to pose no great threat to travel in this region. In addition, no positive evidence of encounter with meteoritic particles had been found.
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February 5: The second trial firing of a Vanguard test satellite failed as defects in the first-stage engine control system caused the rocket to veer to the right and break in two about 60 seconds after launching from LC18A. The rocket was destroyed by the range safety officer at the Air Force Missile Test Center, Cape Canaveral. The satellite weighed 3.25 pounds, was 6.4 inches in diameter. The payload included yeast. This rocket was labeled TV-3 backup.

February 16: Airman Donald G. Farrell completed a week’s isolation in a sealed space cabin at the USAF School of Aviation Medicine, Randolph Air Force Base, in an experiment testing atmospheric equipment for space flight on a simulated trip to the Moon, and the effects of this artificial environment on man’s working ability. The small cabin was comparable in dimensions and equipment to what might go into a future spaceship. Air and liquids were recycled to simulate an actual space flight.
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February 17: In a letter to Soviet Premier Nikolai A. Bulganin, President Eisenhower repeated his plea for the dedication of outer space to peaceful uses. 

February: Wernher von Braun proposed Project Adam. This modest $12 million project promised to have an American in space by the end of 1959, a year sooner than the Air Force's $100 million MISS (Man-In-Space-Soonest). The manned capsule would be launched from Cape Canaveral on a Redstone booster to an altitude of 240 km, with six minutes of weightlessness in a suborbital flight, and then splash down 250 km downrange. The US Navy would provide recovery services. Von Braun invited USAF Man High's Simons and Kittinger to Huntsville to get the program moving. Project Adam was submitted to ARPA on May 13. Roy W Johnson, head of the Advanced Research Project Agency, told the Army that Project Adam was not considered a practical proposal for manned space flight on September 11. Hugh Dryden of NACA testified to Congress that "tossing a man up in the air and letting him come back . . . is about the same technical value as the circus stunt of shooting a young lady from a cannon. . . .". Once NACA became NASA, a suborbital test of a manned capsule aboard a Redstone was made an integral part of Project Mercury. 

March 5: Explorer II was launched from LC26A using a modified Jupiter-C IRBM (also called Juno I). It did not go into orbit because of failure of the final rocket to ignite. 
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March 10: A working conference in support of the Air Force "Man-in-Space Soonest" (MISS) was held at the Air Force Ballistic Missile Division in Los Angeles, California.

General Bernard Schriever stated that events were moving faster than expected. By this statement he meant that Roy Johnson, the new head of the Advanced Research Projects Agency, had asked the Air Force to report to him on its approach to putting a man in space soonest. Johnson indicated that the Air Force would be assigned the task, and the purpose of the conference was to produce a rough-draft proposal.
March 12: Five Air Force officers in a B-36 cabin began a simulated five day space flight at the Wright Air Development Center.
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March 17: Vanguard I was launched at Cape Canaveral fromLC18A. The satellite was 6.4 inches in diameter and weighed 3.25 pounds. The satellite’s perigee was 409miles, its apogee 2453 miles, with a period of 134.39 minutes. It was launched at an inclination to the equator of 34.25 degrees. The launching vehicle weighed 22,600 pounds at takeoff. The first stage General Electric engine (modified Viking) had a thrust of 30,000 lbs and burned LOX and RP-1. The second stage AJ-10 Aerojet engine (modified from Aerobee) had a thrust of 8,000 pounds and burned Nitric Acid and UDMH.. The third stage Grand Central Rocket solid fuel engine had a thrust of 1440 pounds. The satellite is still in orbit, and is expected to remain there for perhaps 200 years. This rocket was labeled TV4. This was after three successful suborbital test flights and two failed attempts to reach Earth orbit. Out of 11 launch attempts to place a satellite in orbit, Vanguard was successful in only three. The second and third stages were used with the Thor and Atlas boosters as "Able". The satellite used small solar panels for power supply (first solar powered satellite).
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March 18: An NACA report was published entitled, "Preliminary Studies of Manned

Satellites, Wingless Configuration, Non-Lifting," by Maxime A. Faget, Benjamine

Garland, and James J. Buglia.

March 23: The Navy conducted its first “pop-up” launching of a full-scale Polaris vehicle from the submerged launcher at San Clemente Island.

March: The annual Space Medicine Branch meeting was held in Washington DC, Alfred M. Mayo, B.E. was elected President. The SMB had 160 members and 23 new members. Two panels were presented: "Man's Progress Towards Space" was chaired by Dr. Paul Campbell and "Simulated Atmospheres in Space Operations" was chaired by Dr. Hubertus Strughold.
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March 26: Explorer III, the third United States IGY satellite, was launched by the Army using a modified Jupiter-C rocket (Juno I) from LC5. Cylindrical in shape, it was 80 inches long, 6 inches in diameter, and weighed 31.0 pounds including a payload of 18.56 pounds. instrumentation weighing 10.83 pounds was designed to measure cosmic rays. The satellite’s initial perigee was 121 miles, its apogee 1,746 miles, and its period 115.9 minutes. It was launched at an inclination to the Equator of 33.37 degrees. 

March 27: President Eisenhower gave his approval to the plans for outer space exploration announced by Secretary of Defense Neil H. McElroy. The Advanced Research Projects Agency was to undertake several space projects including the launching of earth satellites and lunar probes. The Air Force Ballistic Missile

Division was authorized by ARPA to carry out three lunar probes with a Thor-Vanguard system, 

March: USAF “Man In Space Soonest” (MISS) was the subject of frequent high-level meetings, including Max Faget and Robert Gilruth (NACA - Langley), and David Simons and John Stapp (USAF). Funding was requested through ARPA. The launch vehicle was initially planned to be a Thor-Vanguard with a flourine-based booster that was later changed to an Atlas. The program was transferred over in October to NASA as Project Mercury.
April 2: President Eisenhower in a message to Congress proposed the establishment of a National Aeronautics and Space Agency into which the National Advisory Committee for Aeronautics would be absorbed.

April 23: Thor-Able test vehicle number 1 was launched at Cape Canaveral in a reentry test. The nose cone contained the mouse Mia (Mouse in Able) I. The Vanguard second stage failed to fire, and the mouse and nose cone were riot recovered.
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April 27: Attempted Sputnik launch (failed).

April 29: An instrumented Vanguard satellite (TV-5) was launched from LC18A but failed to achieve orbit due to a failure of the third stage to ignite.

April 1958: Randy Lovelace chaired group to set guidelines for human factors and crew training; Crossfield served on committee, steered conception of astronaut away from “passive biomedical subjects” and toward test pilots as in X-15.  

May 1: Scientific findings from the two Explorer satellites disclosed an unexpected band of high-intensity radiation extending from 600 miles above Earth to possibly an 8,000-mile altitude. The radiation, which was described by Dr. James A. Van Allen as “ 1,000

times as intense as could be attributed to cosmic rays,” was believed to come from ionized gas. The radiation was totally unexpected, and raised many questions about manned flight into space because of the shielding which might be required. 

May 14: American scientists indicated in Washington that future Moon rockets would be sterilized to forestall any biological contamination of the Moon which would endanger later scientific studies.

May 15: Sputnik III was launched by the Soviet Union.  1nstrumentaition weighing 2,134 pounds was designed to measure atmospheric pressure and composition, concentration of positive ions, the satellite’s electrical charge and the tension of the Earth’s electrostatic field, tension of the Earth’s magnetic field, intensity of the Sun’s radiation, composition and variations of primary cosmic radiation, distribution of photons and heavy nuclei in cosmic rays, and micrometeor measurements. The satellite’s initial perigee was 135 miles, its apogee 1,167 miles, its period 106 minutes. It was launched with an inclination to the Equator of 65 degrees. Never confirmed, Soviet sources suggested a total weight in orbit of about 13,200 pounds. The carrier rocket reentered on December 3, 1958, and the satellite reentered on April 6, 1960. 
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May 18: A Jupiter IRBM missile fired from Cape Canaveral traveled 1,600 miles, and for the first time a full-scale nose cone was recovered intact.

May 28: Vanguard SLV-1 was launched at Cape Canaveral from LC18A. Takeoff was normal, all stages fired. Satellite was 21.5 pounds, 20 inches diameter. Instruments included meteor detectors, solar radiation measurers, and thermometers. Incorrect angle carried it 2,440 miles up, then it burned on reentry between Antigua and Africa, 5,000 miles away.

June: The Army Ballistic Missile Agency led by Dr. Von Braun proposed Project Adam (a manned suborbital launch using a Redstone booster) as an immediate way to get a man into space. It was quickly turned down on July 11 by ARPA after being criticized as a "circus stunt" by Dr. Dryden at the NACA. It eventually became a part of Project Mercury.

June 25: Briefing chart entitled “CREWMAN AVAILABILITY” for USAF “Man In Space Soonest” (MISS), showing a smooth curve with names of nine test pilots plotted according to their weights, between 150 and 200 pounds, the upper limit of a human payload that the Atlas could lift.  Cancelled on 1 Aug. with announcement of Project Mercury.

	Pilot
	Rank
	Employer
	Weight (lb) inferred
	Age
	Credentials

	Armstrong, Neil
	--
	NACA
	150>175 (165, 1962)
	28
	To fly X-15

	Bridgeman, Bill
	--
	Douglas
	175<<200
	
	Douglas Skyrocket <M2, 1951

	Crossfield, Scott
	--
	NAA
	150<175
	
	To be first X-15 pilot

	Kincheloe, Ivan
	Capt.
	USAF
	175-200
	30
	Bell X-2, 126,200 ft., 1956

	McKay, Jack
	--
	NACA
	200
	36
	To fly X-15

	Rushworth, Robert
	?
	USAF
	175
	
	To fly X-15

	Walker, Bob
	?
	USAF
	150
	
	To fly X-15

	White, Alvin
	?
	USAF
	175<200
	
	

	White, Bob
	?
	USAF
	175>200
	
	To fly X-15


June 26: Vanguard SLV-2 was launched at Cape Canaveral from LC18A. Takeoff was normal, but the second stage cut off prematurely. 

July 1: Japan made its first entry into the rocket era with the successful launching of a Kappa-6tw two-stage rocket which rose 30 miles at the Michikawa Rocket Center.

July 9: A second Thor-Able was launched at Cape Canaveral. It traveled 6,000 miles into the South Atlantic. Its mouse passenger, Mia II, was believed to be still alive when the cone reached the surface of the ocean, but after 3 days the recovery search was called off when the radio in the cone became silent. The mouse experienced 60 G and 45 minutes of weightlessness and was monitored with telemetry.

July 23: A third Thor-Able in the MIA series was launched at Cape Canaveral in another reentry test. A safe landing 6,000 miles downrange near Ascension was indicated, but the nose cone with its mouse passenger, Wickie, was not located after 2 days of searching. The last two MIA flights demonstrated a successful re-entry using ablative nosecone technology.
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July 18: Werhner von Braun released a report outlining manned exploration centered around the Juno V launch vehicle (later called the Saturn 1 after 2/59). A manned lunar landing could take place in 1965-66 using 15 launches and Earth Orbit Rendezvous. He also proposed a four-man space station (1961), a 50-man space station (1967), and a Lunar Base (1973). In June 1959, Project Horizon, a 12 man military Lunar Base was proposed which would require 64 Saturn launches annually.

July 19: First test flight of the Atlas B using the stage and one half design. Weight -240,000 lbs, Thrust - 360,000 lbs., and range -3700 miles. 4 (5 by some sources) out of 10 test launches of the Atlas B failed (the last launch was on 2/4/59). On 12/18/58, it was the launch vehicle for SCORE.
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July 25: The Air Force awarded a contract to Rocketdyne to begin work on a one million pound thrust liquid rocket engine.

July 26: Explorer IV, the fourth United States IGY satellite, was launched by the Army using a modified Jupiter-C IRBM (also called Juno I) from LC5. Cylindrical in shape, it was 80 inches long, 6 inches in diameter, and weighed 38.4 pounds, with a payload of 25.76 pounds.   The satellite had an initial perigee of 163 miles, an apogee of 1,380 miles, and a period of 110 minutes. It was launched with an inclination to the Equator of 50.13 degrees. 
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July 29: The President signed H.R. 12575, the National Aeronautics and Space Act of 1958, Public Law 85-568.  The President requested $126 million to launch the new NASA.

July 30: By using a development model of the Mercury contour couch designed by

Maxime A. Faget and associates, Carter C. Collins withstood a 20g load on the centrifuge at Johnsville, Pennsylvania. This test proved that the reentry accelerations of manned space flight could be withstood.
August 1: Army Redstone No. 50 was successfully launched at Johnston Island in the Pacific as part of the Project Hardtack tests in which a thermonuclear bomb was tested in the upper atmosphere (48 mi altitude). The flash was visible in Honolulu, 750 miles away. Another successful launch was made 12 days later (altitude 27 miles).

August 3: The USS Nautilaus (SSN-571) reaches the North Pole while submerged.

August 15: Project Saturn was initiated by order of the Advanced Research Projects Agency, with the work assigned to the Redstone Arsenal. At this time it was called "Juno V" (later Saturn I or C-1) and the decision had been made to use eight H-1 engines (derivatives of the S-3D Thor/Jupiter engines). The Saturn rocket evolved from the idea of clustering a number of Jupiter engines around Redstone and Jupiter propellant tanks to build a large launch vehicle. These engines, whose thrust would total 1.5 million pounds (6.7 million newtons), would be mounted on a structure consisting of eight 70-inch (178-centimeter)-diameter tanks clustered around a single 105-inch (267-centimeter) Jupiter tank.
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August 17: The first lunar probe attempt was launched, using Thor-Able (Pioneer 0). An explosion ripped it apart 77 seconds after launch from LC17A. It has been designed to put 40 pounds of instruments in an orbit around the Moon and to take pictures of the back-side of the Moon. In addition to the scanning devices, it contained a magnetometer, a meteorite counter, and thermometers. The voyage had been intended to take 234 clays. This was the first live television coverage of a launch.
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August 24: Explorer V was launched by the Army at Cape Canaveral using a modified Jupiter-C IRBM (also called Juno I) from LC5. Takeoff was normal. But after separation of the first stage, the guidance was faulty and it failed to make orbit.

August 26: It was announced that two mice at the University of Texas had been kept alive 36 days sealed in a space chamber, depending exclusively on the oxygen production of algae sealed into the same system with them.

August 27: The Soviet Union sent two dogs to an altitude of 281 miles and returned them safely. The payload of the rocket was 3,726 pounds. In addition to the biological equipment, the rocket contained cameras to study the dogs, and a variety of instruments

for geophysical purposes. The rocket was stabilized in flight, to prevent rotation. The dogs were named Belyanka and Pestraya. Aerodynamic brakes were used and the dog compartment was separated from the main rocket for parachute landing. 

August 27: The Norton Sound in the South Atlantic launched a rocket which contained an atomic bomb which was exploded in space as part of a test of the physical phenomena associated with such explosions. This was Project Argus. Two more successful launches occurred over the next 9 days.

August 31: The First Colloquium on Space Law was held in connection with the I.A.F. Congress at The Hague. 

September 5: Lt. Richard H. Tabor, USN, began a stay of 3 days in a pressure suit in a chamber exhausted to the equivalent of 80,000 to 100,000 feet altitude (unverified).

September 7: The British Black Knight missile was launched at Woomera, Australia to an altitude of over 300 miles. The rocket had a thrust of 16,400 pounds.

September 23: Failed launch of a Soviet Luna satellite (E-1 No. 1).

September 24: The first Polaris test vehicle approximating the Polaris missile configuration was launched at Cape Canaveral but had to be destroyed shortly after takeoff when it appeared to take a wrong heading. Two other attempts on October 15 and December 30 were also unsuccessful.
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September 26: Vanguard SLV-3 was launched at Cape Canaveral from LC18A. Takeoff was normal, and all stages fired. A slight failure to attain desired speed may have carried it into an orbit around the world for at least one pass where it burned on reentry

October 1: NASA was activated, and the NACA was abolished at the close of business on September 30, with all personnel and facilities transferred to the new agency. At the same time, major control of space activities in the Department of Defense was transferred to NASA. Project Vanguard personnel were also transferred to NASA.

October 4: Vandenberg Air Force Base was dedicated.

October 7: The National Aeronautics and Space Administration formally organized a project to orbit and recover a manned capsule (Project Mercury). 

October 7: Space Task Group was organized at Langley Research Center, Norfolk, Va., under the leadership of Dr. Robert Gilruth.

October 11: Failed launch of a Soviet Luna satellite (E-1 No. 2).

October 11: Pioneer I was launched by the United States from Cape Canaveral, at 3:42 a.m. The launching was accomplished using a Thor-Able rocket combination from LC 17A. It reached a record altitude of about 70,700 miles and telemetered to Earth data on radiation encountered in outer space, micrometeors, temperatures, and the Earth’s magnetic field. The launching vehicle was a 4-stage rocket weighing approximately 112,000 pounds with a total length of 88.1 feet. A velocity of 35,250 feet per second (24,015 miles per hour) had been planned. However, because the Pioneer I traveled about 3.5’ above the designed flight path, the actual velocity attained was about 34,400 feet per second (23,447 miles per hour). The toroidial-shaped payload, pierced by the terminal-stage rocket, was 29 inches in diameter and weighed 84.4 pounds. The weight of the instrument package itself was approximately 39 pounds, and included a Navy infrared camera to photograph the Moon.  Attempts to modify its flight path into a permanent eccentric orbit around the Earth failed because a retro-rocket could not be fired following a battery failure.
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October 23: Failed attempt to launch Beacon (12 ft inflatable passive communications satellite) on a modified Jupiter C (Juno I) from LC5.

October 27: A special NASA Committee on Life Sciences was established at Langley to determine qualifications and attributes required of personnel to be selected for America's

first manned space flight and to give advice on other human aspects of the manned satellite program. Dr. W. Randolph Lovelace II was appointed as Chairman.
October: The Air Force awarded contracts for the development of the Centaur high-performance upper stage.

October: Lovelace (Crossfield) committee guidelines for human factors and crew training issued final report; called for potential crew members to be checked out in ground simulators, centrifuges, balloon capsules, “and finally in supersonic aircraft such as a two-place X-15.”  
November 3: Space Task Group assigned the task of selecting the first humans to fly in space to Charles Donlan, Assistant Director, Project Mercury, Allen O. Gamble, and Warren North, former NACA test pilot. Additional personnel assigned (soon thereafter, date unclear): Stanley White, M.D., USAF flight surgeon; William Augerson, M.D., U.S. Army flight surgeon; and Robert Voas, Ph.D., U.S.N. psychologist.  The six individuals (Donlan, North, Gamble, White, Augerson and Voas) worked continuously full-time on astronaut selection.  Others—including a high-level Special Committee on Life Sciences, appointed in late November—worked with them as needed.

November 6: The Army completed the test program for the Redstone with a successful 250-mile shot.

November 8: Pioneer II was launched from Cape Canaveral in another cis lunar attempt by a Thor-Able from LC17A. The third stage failed to ignite and it reached an altitude of only 963 miles. The failure seems to have been caused by a broken wire. The probe weighed 86.4 pounds including 34.3 pounds of instruments. Data concerning the Van Allen radiation belts was obtained.
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November 10-12: The “Second International Symposium on the Physics and Medicine of the Upper Atmosphere and Space” was held by the School of Aerospace Medicine in San Antonio. It was sponsored by Dr. Otis Benson and Dr. Hubertus Strughold. The presentations were later published as a book.
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Ref - Benson OJ, Jr., Strughold H. “Physics and Medicine of the Atmosphere and Space - Second International Symposium”.Publisher: John Wiley and Sons. 1960.
November 26: The name Project Mercury was officially assigned to the man-in-space effort of the United States.

November 38: An Atlas missile was shot over the full range for the first time, a distance of 6,325 miles from Cape Canaveral, into the South Atlantic to within 30 miles of the predicted point of impact.

December 4: Failed launch of a Soviet Luna satellite (E-1 No. 3).

December 6: Pioneer III was launched from Cape Canaveral, Fla., at 12:46 a.m. eastern standard time from LC5. The launch vehicle consisted of a modified Jupiter IRBM, Juno II. The 12 pound spacecraft was instrumented to provide information on the Van Allen radiation zone. Although the probe did not achieve its maximum objective, the environs of the Moon and beyond to a heliocentric orbit, its altitude of about 63,580 statute miles above the surface of the Earth enabled it to obtain valuable scientific data through measurements of the Van Allen radiation zone. The probe reentered the atmosphere and disintegrated. The reason the speed reached 24,000 miles per hour instead of 24,955 was the premature cut-off of fuel in the first stage, 3 seconds too soon.
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December 9: An aeromedical selection team composed of Major Stanley C. White, Air Force; Lt. Robert B. Voas, Navy; and Captain William Augerson, Army, drafted a

tentative astronaut selection procedure. According to the plan, representatives from the services and industry would nominate 150 men by January 21, 1959; 36 of these would be selected for further testing which would reduce the group to 12; and in a 9-month training period, a hard core of 6 men would remain. At the end of December 1958, this plan was rejected.
December 13: The Army launched a Jupiter missile at Cape Canaveral which climbed 300 miles and traveled 1500 miles downrange. On board was a Navy-trained squirrel monkey, Gordo, or Old Reliable, whose physiological reactions were telemetered. The monkey made the trip without untoward effects, including 8.3 minutes of weightlessness, experiencing 10 g during launch and 40 g during reentry at 10,000 miles per hour. Unfortunately a leak developed in the nose cone allowing the float mechanism to fail so that the equipment, including the monkey, all sank before rescue could be effected.
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December 16: The first Thor launching at Vandenberg Air Force Base went as scheduled (first launch from VAFB) 1,500 miles out the Pacific Missile Range to open use of the new facility. Launch site is now called Space Launch Complex 10. The same day a shot with similar results were obtained at Cape Canaveral with another Thor. 

Vandenberg AFB Launch History.doc

December 17: NASA publicly announced Project Mercury as the man-in-space goal. 
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 December 17: Rocketdyne of North American was awarded by NASA a contract to build a single chamber liquid-rocket engine of up to 1.5 million pounds of thrust (the F-1).

December 18: The United States Air Force with the Advanced Research Projects Agency at Cape Canaveral launched the entire rocket casing of Atlas missile 10B from LC11. With a launch weight of 244,000 pounds, approximately 8750 pounds reached orbit. Payload was only 150 pounds. Given the name Project Score, this satellite carried out active real time and delayed signal repetition of voice and Morse messages from one ground station to another. The experiment also tested the missile itself including a new inertial guidance system. Launched with a thrust of 360,000 pounds, its orbit was inclined 32 degrees to the Equator, had an apogee of 928 miles and a perigee of 114 miles. 
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December 19: The Atlas Project Score satellite transmitted the voice of President Eisenhower from outer space with a Christmas message to the world.

December 20: The first attempt to launch a Titan I at Cape Canaveral resulted in an explosion on the pad. See 2/6/59 for Titan I details.
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December 24: First test flight of the Atlas C. Specifications were similar to the Atlas B, but range was increased to 4900 miles. 3 out of 6 launches failed (the last launch was on 8/24/59.
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December 27: Dr. James Van Allen announced the findings of data obtained from the Pioneer and Explorer satellites showing that the Earth is surrounded by two large belts of radiation.

December 22: An invitation was sent out by NASA soliciting applications for Astronaut Researcher Candidates (NASA Project A).

Invite.pdf

Late December: After a recommendation by Glennan and Dryden (and Gilruth, not present), Eisenhower decided that the first American astronauts would be selected from the ranks of military test pilots: they were accustomed to risk, already had security clearance, and were accustomed to military discipline.  
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Kousnetzov, A G. Some results of biological experiments in rockets and Sputnik II
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Simons, D G, Archibald, E R. Selection of a sealed cabin atmosphere.
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von Beckh, H J. Multi-directional G protection in space flight and during escape.
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White, M S. Aeromedical realities of space travel.

JAM
1958
29: 707-715.

29100707-1.pdf

Knight, LA. An Approach to the Physiologic Simulation of the Null-gravity State.
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Schaefer, HJ. New Knowledge of the Extra-Atmospheric Radiation Field.
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Gerathewohl, SJ, Stallings, HD. Experiments During Weightlessness: A Study of the Oculo-Agravie Illusion.
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January: NASA contracted with McDonnell for development and production of the Mercury spacecraft.

January: Review of military records to find candidates for astronaut selection by White, Voas, Gamble, and Augerson. Requirements were:

-Less than 40 years old

-Less than 71 inches tall

-1500 hours flight time

-Bachelor's degree

-Graduate of test pilot school

-Good physical condition

	
	Personnel records screened
	Met minimum standards
	%

	USAF
	225
	58
	26

	USN
	225
	47
	21

	USMC
	23
	5
	22

	US Army
	35
	0
	0

	TOTAL
	508
	110
	22


January 2:  Launch of Luna 1, the first spacecraft to reach the vicinity of the Moon and the first of the Luna program of Soviet automatic interplanetary stations successfully launched in the direction of the Moon. The measurements obtained during this mission provided new data on the Earth's radiation belt and outer space. The Moon was found to have no detectable magnetic field. The first ever direct observations and measurements of the solar wind, a strong flow of ionized plasma emanating from the Sun and streaming through interplanetary space, were performed. The spacecraft missed the target and flew by the Moon at a distance of 5,900 km at the closest point. Luna 1 then became the first man-made object to reach heliocentric orbit and was then dubbed a "new planet" and renamed Mechta. The name "Luna-1" was applied retroactively years later. Luna-1 was originally referred to as the "First Cosmic Rocket", in reference to its achievement of escape velocity.

Luna 1 Launch.jpg

Luna 1.jpg
1959  Luna 1 (USSR).mp4

January 12: The NASA selected the McDonnell Aircraft Corp. of St. Louis to construct the manned satellite vehicle to be used under Project Mercury. It was hoped that it could carry a man into space in two years.

January 19: The National Aeronautics and Space Administration signed a formal contract with North American Aviation (Rocketdyne) for $102 million covering the design and development of a single chamber liquid propellant rocket engine of 1.5 million pounds thrust (the F-1, to be used in the Saturn S-1 stage and Nova rockets). This was an earlier Air Force project that had been dropped.

F-1.jpg

Janurary 21: Attempted launch of a Discoverer satellite at Vandenburg AFB with failure of the Thor-Agena A launch vehicle (pad explosion). First launch involving the Agena.

Discoverer Corona Launch List.doc

The Agena second stage was the first launch vehicle that could be restarted in space. It burned hypergolic fuel - UDMH and Red Fuming Nitric Acid. It was used 365 times from 1/59 until 2/87. Agena A had a thrust of 15,500 pounds for 120 secs. The Agena B and D had a thrust of 16,000 pounds for 240 secs. (Agena C was proposed but never developed). Success rate of all versions of the  stand alone vehicle was 99.7%. Missions involving the Agena A were successfully launched on only 12/20 times because of failure of the first stage.

Agena A.jpg

Agena.doc

January 27:  NASA announced that 110 possible candidates for the first United States flight into orbit had been selected from among military test pilots, and that further screening and testing would continue until the final group had been chosen.

January 28: It was revealed that study of Vanguard I data established the Earth as being slightly pear-shaped, rather than flattened at both poles. 
February 6: First successful launch of the Titan I from LC 15. This two stage ICBM weighed 230,000 lbs and the two LR-87 first stage engines burned LOX and RP-1 with a thrust of 300,000 lbs. Second stage thrust was 80,000 lbs. Range was 500-8000 miles. 108 were built. Only 53 out of 70 launches were successful. It was operational from 1961-1965. In  1963, a total of 63 missiles were deployed in the US. Later developed into the Titan family of rockets.

Titan Launch List.txt

Titan 1.jpg 
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February 17: Vanguard 2 was successfully launched from LC 18A (satellite was 23.7 lbs).

1959  Vanguard 2 (Universal News).mp4

February 28: Discoverer 1 launched by a Thor-Agena into a polar orbit from Vandenburg AFB (first polar orbit).

The Discoverer satellites were part of a secret photographic reconnaissance project (also called Corona) by the Air Force and the CIA/ARPA. The cover story was that these satellites were research oriented with a goal of attempting to recover biological payloads from orbit for life science purposes. The Discoverer series ended with Discoverer 39 in 4/18/62, but the Corona Project continued with secret launches until May 1972. 70 mm photos were taken across the Soviet Union from polar orbits and then recovered after re-entry several days later by C-119 mid air catch. There were only 13 successful photo recoveries (9 mid air and 4 ocean) in the first 40 Discoverer missions. Initial resolution was 7.5 m and almost all of the first successfully recovered photos from the Discoverer series were out of focus or of poor quality until technical problems were resolved. However, from 1966-1971, 32 successful consecutive missions were conducted with the return of high quality photos (2 meter resolution using the KH-4 satellite). There was a total of 136 Corona missions with 163 successful photo returns (there were multiple returns on later missions).

Discoverer 1.jpg
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February: Mercury astronaut selection: The first 55 of the 110 that were deemed acceptable were invited go to the Pentagon for written tests, technical interviews, psychiatric interviews, and medical history reviews.

· 55 invited

· 8 declined invitations to continue

· 47 actually processed (see detail below)

· 15 disqualified (medical, psychological and stress testing)

· 32 were eventually sent to Lovelace Clinic for medical screening

The first stage was a technical interview with each candidate.  A three-man NASA team composed of Donlan, North, and Gamble conducted this.  Engineer Charles Donlan had on the table the thick specifications book from MacDonnell Aircraft Co. for the proposed Mercury capsule, another thick book about the launch rocket, a world map of the planned orbital trajectories, and various charts and tables.  Each man was shown these items, key features were pointed out, and all his questions were answered as well as we were able.  Next, Warren North, then Chief of the Manned Space Flight Program at NASA Headquarters, quizzed the candidate in detail about his flight training and experience.  An Industrial and Organizational Psychologist (Dr. Gamble) asked a variety of motivational questions.   

The second stage was a psychiatric evaluation.  Two psychiatrists, Dr. George Ruff and Dr. Edwin Levy, who were Air Force officers, conducted this.  Each recorded his independent conclusions, and then they compared notes and reported to the committee. 

The third stage was a medical interview based on detailed review of the up-to-date medical records brought along by each candidate.  Dr. Bill Augerson, the Army flight surgeon, did this.  They shocked by the fact that a few of the men were too tall, some of them by many inches.  In this way they lost several good competitors who appeared to be highly qualified and had volunteered, but could not fit in the capsule. 

The fourth stage was a set of three written tests selected and administered by Dr. Bob Voas, helped by other psychologists.  He gave the Minnesota Engineering Analogies Test, the Doppelt Mathematical Reasoning test, and the Miller Analogies Test.  The last-named is a difficult test of logical reasoning ability, designed for university graduate students.  Most of the men did quite well on all three tests, but with different patterns of scores.
February 6  – March 13: In Phase I of Mercury astronaut selection, 32 astronaut candidates screened for 7½ days at Lovelace Clinic, Albuquerque, NM in five groups of six and a final "group" of two.  Only one medical disqualified: Lovell.  Six failed the stress tests (Lawrence and 5 others).

Conrad & Lovell selected by NASA Sep. 1962; Lovell medically disqualified (liver) at Lovelace.

Capt. Bob Bell, USAF was ranked #8 in the final analysis and so only just failed to be selected; he was killed in Viet Nam in 1965.

LCDR Donald Shelton, USN (colleague of Schirra’s at USNTPS).

James Wood selected for X-20 Sep. 1959.

William P. Lawrence, USN, “one of the top candidates”; med disqualification due to heart murmur; later POW in Vietnam June 1967-March 1973; retired Vice Admiral; father of astronaut Wendy Lawrence.

Robert Solliday (5th group) was also a finalist for the 1962 selection.

In Phase II the men went in small groups to the special clinic at the Lovelace Foundation in Albuquerque, where they were given for seven days probably the most exhaustive physical and physiological examinations ever given before then to obviously healthy men.

Conrad's sigmoidoscopy exam at Lovelace was not as gentle as desired.  That evening at the Kirtland AFB bar he confronted the doctor and the discussion became heated.  He was subsequently disqualified as unfit for long duration space flight.  He repeated this story every 3-4 day during Skylab mission.

For Phase III, they went to the AeroMedical Laboratory at Wright Air Development Center, Dayton, another week.  There they were subjected to 11 strenuous stress tests—cold, heat, noise, vibration, centrifuge, and so on—and 21 additional psychological tests.

March 3: Pioneer IV launched by a Juno II rocket from LC5. First US spacecraft to be placed in a Solar orbit after passing within 37,000 miles of the Moon (Luna 1 was the first to achieve a helio-centric orbit). The final stage also carried a trigger which was a photoelectric sensor to be turned on by reflected light from the Moon, as a test for future photographic missions. The approach to the Moon was not close enough for the trigger to function. Pioneer IV passed the Moon at a distance of 37,300 miles on March 4. It entered into an orbit around the Sun with a perihelion of 91.7 million miles and

an aphelion of 107.9 million miles, and an orbit period of 394.75 days.

Pioneer 4 Satellite.gif

Juno II 0359.jpg
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March 17: The USS Skate (SSN-578) surfaces at the North Pole.

March 6: First limited static test firing of the Rocketdyne F-1 engine.

April 1: Final selection of the Project Mercury astronauts.

The first check of military test pilot records revealed that 508 test pilots met the basic astronaut requirements.  With suggestions from commanding officers, this was reduced to 110.  With the help of officers who were personally involved with their flight training, this was further reduced to 69.  These people were all invited to apply, but only 32 volunteered.  These all went on to undergo physical examinations and were reduced to 14.  The selection of the final 7 came at 2 p.m., April 9, 1959.

April 9: T. Keith Glennan (NASA Admin.) announced selection of seven Mercury astronauts in the ballroom of the Dolly Madison House, NASA’s temporary headquarters in Washington, D.C.:

	Surname
	Name
	Birth date
	Age
	Rank
	Service
	Education
	Experience

	
	
	
	
	
	
	
	Flt Hr Tot (Jet)
	Operational
	Test
	NASA-related

	Carpenter
	Malcolm Scott
	1925May01
	33.9
	Lt. (O3)
	USN
	BS U. Colo. 1962
	2800 (300)
	Korean vet 
	NTPS, 13, 1954
	

	Cooper
	Leroy Gordon, Jr.
	1927Mar06
	32.1
	Capt. (O3)
	USAF
	U. Hawaii 1946-49; 

BS aero. eng. AFIT 1956
	2300 (1400)
	
	AFFTPS, 56D, 1957
	

	Glenn
	John Herschel, Jr.
	1921July18
	37.7
	Lt. Col. (O5)
	USMC
	Muskingum College; additional coursework at Armed Forces Institute
	>5000 (1500)
	Almost 150 combat missions in WWII and Korea, 3 MiGs
	NTPS, 12, 1954; Test pilot
	Feb.-June ‘58: Langley reentry sim; NADC centrifuge; MDAC Mercury design consult

	Grissom
	Virgil Ivan
	1926Apr03
	32.8
	Capt. (O3)
	USAF
	BS mech. eng. Purdue 1950
	>3000 (>2000)
	Korean 
	AFFTPS, 56D, 1957; Fighter test pilot
	

	Schirra
	Walter Marty, Jr.
	1923Mar12
	36.1
	Lt. Cmdr. (O4)
	USN
	Newark Coll. of Eng. 1941-42; BS USNA 1945
	3000 (1700)
	Korean 
	NTPS, 20, 1958; Test pilot
	

	Shepard
	Alan Bartlett, Jr.
	1923Nov18
	35.4
	Lt. Cmdr. (O4)
	USN
	BS USNA 1944
	3600 (<1800)
	
	NTPS, 5, 1950; Test pilot
	

	Slayton
	Donald Kent
	1924Mar01
	35.1
	Capt. (O3)
	USAF
	BS aero. eng. U. Minn. 1949
	3400 (2000)
	56 B-25 combat missions over Europe, “several” over Japan.
	AFFTPS, 55C, 1955; Test pilot
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April 13: Discoverer 2 launched from Vandenburg AFB.

April 14: Vanguard SLV-5 failed to orbit after launch from LC18A.

April 14: First test flight of the Atlas D. A total of 27 out of 117 launches failed (77% success rate). It became operational in September 1959 and deactivated in 1965.

Atlas D 041459.jpg

Atlas D.jpg

April 29: The annual Space Medicine Branch meeting was held in Los Angeles, Dr. Hubertus Strughold was elected President. The Aeromedical Association changed its name to the Aerospace Medical Association. There was a proposal from several of the parent organization members to eliminate the SMB since this name change would incorporate that organization. The proposal was defeated. One panel, "Space Bioscience and Technology", chaired by Dr. Hubertus Strughold, was presented (see "Space Medicine Panel 1959.pdf").

Space Medicine Panels 1959.doc

Space Medicine Panel 1959.pdf

SMB Future 1959.pdf
Program 1959.pdf

Abstracts 1959.pdf
April 27: The first training week was as follows: Monday, April 27, check in; April 28, general briefing; April 29, spacecraft configuration and escape methods; April 30, support and restraint; May 1, operational concepts and procedures. These lectures were presented by specialists in the particular field of study. Besides the above, unscheduled

activities involved 3 hours flying time and 4 hours of athletics.

Glenn Running 1962.jpg

April: Group 1 astronaut training: NASA LaRC, Mercury Analog Trainer no. 1 (attitude control), approximately 8 hours per astronaut.  

Mercury Program Training Facilities.rtf

Mercury Training.mp4

May 28: Jupiter IRBM launched from Cape Canaveral carried rhesus Able (provided by US Army) and squirrel monkey Baker (provided by US Navy) on a ballistic flight to 480 km altitude and 2740 km downrange. They experienced 38 G and weightlessness for 9 minutes. The physiologic parameters that were measured were as expected and very tolerable, but for political reasons (untrained US monkeys were used in a last minute decision to replace trained Indian monkeys) performance parameters were not measured. Recovered by USS Kiowa.  Able died on June 1 while undergoing surgery to remove an infected medical electrode and is on display at the Smithsonian Air and Space Museum.

Jupiter AM18.jpg 
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1959 Able Baker (Universal News).mp4

May: Group 1 astronaut training: NASA LaRC, aircraft flying (general proficiency), approximately 460 hours per astronaut, mostly in Convair F-102's (not made available until August). Astronauts also train on scuba techniques with US Navy underwater demolition teams at Little Creek, Va.

Carpenter F-102.jpg 

Mercury Seven 012061.jpg

June 3: Discoverer 3 with the Thor-Agena launch vehicle was launched with four mice that were planned to be recovered after 28 hours (possible cover story), but was unsuccessful due to malfunction of the Agena second stage.

Discoverer 3.flv 

1959 Discoverer 3 (Universal News).mp4

June 8: First manned flight of the X-15 at Edwards AFB. This flight was unpowered and piloted by Scott Crossfield. He also made the first powered flight on September 17, 1959. Three planes made 199 flights until October 24, 1968. Twelve pilots flew, including astronauts Neil Armstrong and Joe Engle. Records were an altitude of 354,330 ft (67.0 miles) on Flight 91 on 8/22/63 and a speed of 4519 mph (Mach 6.72) on Flight 188 on 10/3/67. On 11/15/67, Michael J. Adams was killed on Flight 191 after developing a hypersonic spin. The X-15 XLR 99 engine had a thrust of 57,000 pounds.

X-15.jpg
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Armstrong X-15.jpg

X-15 Launch List.txt

X-15 .mp4

June 18: Failed launch of a Soviet Luna satellite (E-1 No. 5).

June 22: Vanguard SLV-6 failed to orbit after launch from LC18A.

June 25: Failed attempt to launch Discoverer 4 with a Thor-Agena A at Vandenburg AFB.

June 18: A centrifuge program was conducted at Johnsville, Pennsylvania, to investigate

the role of a pilot in the launch of a multi-stage vehicle. Test subjects were required to perform boost-control tasks, while being subjected to the proper boost-control accelerations. The highest g-force experienced was 15, and none of the test subjects felt they reached the limit of their control capability. As a note of interest, one of the test subjects was Neil Armstrong.
June 23: To lay the groundwork for the selection of Dyna-Soar crews, Brig. Don Flickinger (Cmd. Surgeon, Air Force R&D Command), held a meeting in his office at Andrews AFB, Maryland.  USAF School Aviation Medicine Gen. Benson sent Lawrence Lamb, M.D., as his representative.  Also present were: Dr. Randolph Lovelace; representative of Office of Surgeon General; representatives of Edwards AFB, including Maj. Bob White, X-15 pilot.


It was agreed that all pilots flying aircraft beyond the level of X-15 would be classified as astronauts; all would be evaluated by medical evaluation for the Air Force astronaut selection program. First four Dyna-Soar candidates to go through Lovelace Clinic, remainder to USAF SAM. Dr. Lamb to go to Lovelace to review procedures.  All pilots entering Edwards AFB Test Pilot School would also receive the same examination; on graduation, would provide pool of young test pilots for future NASA, USAF astronaut requirements. 

Eventually ten test pilots at Edwards AFB—three NASA civilians and seven USAF officers—were given medical examinations to qualify them as possible X-20 pilots. This occurred in August 1959 at the USAF School of Aerospace Medicine (San Antonio).

	Surname
	Name
	Rank
	Service
	Education
	TPS
	Experience
	Med Exam
	

	Armstrong
	Neil Alden
	civ.
	NASA
	BS, Purdue 1947-9, 1952-5
	N/a
	NASA test pilot
	
	

	Bock
	Charles
	
	USAF
	
	
	
	Brooks AFB
	

	Dana
	William H.
	civ.
	NASA
	
	
	NASA test pilot
	
	

	Gordon
	Henry C.
	Capt.
	USAF
	
	
	
	
	

	Knight
	William J.
	Capt.
	USAF
	
	
	
	
	

	Rogers
	Russell L.
	Capt.
	USAF
	
	
	
	Brooks AFB
	

	Thompson
	Milton O.
	civ.
	NASA
	
	
	NASA test pilot
	
	

	Wood
	James W.
	Maj.
	USAF
	
	
	
	
	

	TBD
	
	
	USAF
	
	
	
	
	

	TBD
	
	
	USAF
	
	
	
	
	


June: Group 1 astronaut training: Astronauts reported to Wright Patterson AFB for first round of centrifuge training, using normal launch profiles, 5½ minutes reaching 8 G max.  All had experienced WPAFB centrifuge during pre-selection testing.  Glenn had also experienced Johnsville centrifuge in NACA testing in 1958, but it was new for the others.

July 1: Use of the Jupiter launch vehicle for Project Mercury was canceled.

July 16: Failed Explorer (S-1)/Juno II launch from LC5.

July: The Mercury astronauts completed disorientation flights on the three-axis space simulator at the Lewis Research Center.
August 15: Group 1 astronaut training: US Navy, Johnsville, Pa., centrifuge (acceleration training, re-entry control), approximately 48 hours per astronaut.  Four formal centrifuge programs were conducted at the Aviation Medical Acceleration Laboratory's centrifuge at the Naval Air Development Center at Johnsville, Pa., as part of the group training program. The first two programs were combined engineering-feasibility and preliminary astronaut familiarization programs while the last two were intensive operational training programs for the Redstone and the Atlas flights.  All normal Atlas and Redstone profiles and abort profiles up to 16G with an average of 70 dynamic runs per man.  The configuration of the centrifuge gondola and the computer control system varied between programs. The gondola was configured to simulate spacecraft for either orbital or ballistic missions. The simulated attitude control system was run closed loop and the centrifuge was run open loop. The astronauts wore full pressure suits and some runs were made at a simulated altitude of 28,000 feet.  Overall, the astronauts experienced an average of 45 hours on the centrifuge. These programs appeared to be extremely valuable both for training and in providing an opportunity for checking out items of personal equipment and for demonstrating the adequacy of the spacecraft instrumentation for viewing under acceleration. Cooper, Glenn and Shepard were assigned to investigate effects of high-G runs in Mercury contour couch on Johnsville centrifuge.  William K. Douglas, MD, USAF major, assigned to lead team of flight surgeons supporting testing.  Astronauts eventually reached 16 g, decided that was acceptable max. Cooper recalled that he had reached 18 G, with many dependent petechiae and bruising, and the decision was then made to limit training to 15 G. Glenn and unspecified other(s) assigned to investigate effects of tumble on splashdown using Johnsville centrifuge: rapid transition from +2Gx to –2Gx up to +9Gx.  Flight surgeon William Augerson also participated; after a run of +10Gx he was coughing uncontrollably because his heart essentially collapsed his left lung.
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August 7: Explorer VI successful launched on a Thor-Able from LC5. First photograph of Earth from orbit.

Thor Able 080759.jpg
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August 13: Discoverer 5 launched from Vandenburg AFB on a Thor-Agena A.

August 15: Failed Beacon/Juno II launch from LC5.

August 19: Discoverer 6 launched from Vandenburg AFB on a Thor-Agena A.

Thor Agena A Dis 6.jpg

August 21: Launch of Little Joe 1, a test of the Mercury launch escape system. First unmanned test launch in the Mercury Program.

Mercury Unmanned Launch List.doc

August 27: Slayton had first episode of idiopathic atrial tachycardia after riding the Johnstown centrifuge.  Later examined by cardiologists Eugene Braunwald and Paul Dudley White.

September 9: Launch of Big Joe 1, an Atlas-D Mercury interface suborbital test flight. Objectives of this test flight were to determine the performance of the ablation shield and measure afterbody heating; to determine the flight dynamics of the spacecraft during reentry; to evaluate the adequacy of the spacecraft recovery system and procedures; to familiarize operating personnel with Atlas launch procedures; to evaluate loads on the spacecraft while in the flight environment; to observe and evaluate the operation of the spacecraft control system; and to recover the spacecraft. Space Task Group officials were also pleased that the spacecraft could reenter the atmosphere at high angles-of-attack and maintain its heat shield in a forward position without using the control system. Because of the success of this flight, a similar launch was considered unnecessary and accordingly was canceled.

Big Joe 090959.jpg

September 10: At a spacecraft mock-up review, the astronauts submitted several recommended changes which involved a new instrument panel, a forward centerline

window, and an explosive side egress hatch.

September 12: Launch of Luna 2, first spacecraft to impact on the Lunar surface on September 13.

1959  Luna 2 (Universal News).mp4

September 16: Jupiter rocket carrying 14 mice was destroyed after launch.

September 17: Failure of the Thor-Able launch of Transit 1A (navigational satellite) from LC17A.

September 18. Successful launch from LC18A of Vanguard 3 which orbited a 50 lb satellite. The last launch of the Vanguard Program.

September 21-22: Slayton and Dr. William Douglas, Lt. Col., USAF (detailed to NASA), at USAF SAM for cardiological evaluation of atrial fibrillation observed during centrifuge test on August 27.  Dr. Larry Lamb (cardiologist) recommends disqualification.

September 24: Failed Atlas C-Able launch of Pioneer 5A from LC12 (pad explosion).

September: A traveling board of Soviet Air Force flight surgeons headed by Lt. Col. Yevgeni Karpov visited air bases in European Russia searching for candidates for a “special program,” which was eventually revealed to be manned space flight.  They approved applications from 340 candidates. Eventually only 20 cosmonauts were in the final selection.

October 4: Launch of Luna 3, which photographed 70% of the back side of the Moon.
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October 4: Launch of Little Joe 6 (to test Mercury space craft aerodynamics and to to obtain performance and drag data). The flight, lasting 5 minutes 10 seconds, gained a peak altitude of 37.12 statute miles, and a range of 79.4 statute miles.
Little Joe 6 100459.jpg

October 13: Explorer VII launched successfully from LC5 by a Juno II.

Explorer 7.jpg

October: Group 1 astronaut training:

	Trainer
	Goal
	Facility
	Training time/man (hr.)
	

	ALFA
	Attitude control (10°/sec, Up to 60 rpm)
	LaRC
	12
	

	Analog trainer #2
	Attitude control, pressure suit training
	LaRC 
	10
	

	Slow revolving room
	Disorientation familiarization
	Pensacola NAS
	1
	


Glenn Pensacola Rotating Chair 1961.jpg
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October-November: a group of USAF test pilots were sent through "stress tests" at Wright-Patterson AFB to evaluate their suitability for Dyna-Soar:

· Wood

· Rogers

· Knight

· Gordon

· Bock, Charles C.

· Daniel, Walter F.

· Rushworth, Robert

· Evans, Bud

November 4: Launch of Little Joe 1A (suborbital test of the Mercury LES with a planned abort under high aerodynamic load conditions). The abort maneuver, the prime mission of the flight, was accomplished at a dynamic pressure that was too low. 
Little Joe 1A.jpg

November 5: The astronauts were fitted with pressure suits and indoctrinated as to use at the B. F. Goodrich Company, Akron, Ohio. Between November 1959 and January 1960, 10 developmental full-pressure suits were delivered to the astronauts and other subjects.
Mercury Seven 0762.jpg
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November 7: Discoverer 7 launched from Vandenburg AFB on a Thor-Agena A.

November 20: Discoverer 8 launched from Vandenburg AFB on a Thor-Agena A.

November 26: Wearing the Mercury pressure suits, the astronauts were familiarized with the expected reentry heat pulse at the Navy Aircrew Equipment Laboratory,

Philadelphia, Pennsylvania.

November 26: Failed launch attempt of a Atlas C-Able with Pioneer 5B from LC14. The goal was to place  372 pound satellite into orbit around the moon.

Atlas Able 112659.jpg

December 4: Little Joe 2-Mercury suborbital launch to test the Mercury launch escape system with a rhesus monkey, Sam, who survived until 1982. The abort sequence was initiated by timers after 59 seconds of elapsed flight time at an altitude of about 96,000 feet and a speed of Mach 5.5. Escape motor firing occurred as planned and the spacecraft was whisked away at a speed of about Mach 6 to an apogee of 53.03 statute miles. Sam experienced 19 g and 3 minutes of weightlessness. Biological telemetry was successful.
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December 20: Dr. Melvin Calvin reported finding simple organic compounds and genetic precusors in meteorites.

December 31: NASA approves the recommendation of the Saturn Vehicle Evaluation Committee (Silverstein Committee), to pursue development of the Saturn launch vehicles:
· Saturn A 
· A-1 - Saturn lower stage, Titan second stage, and Centaur third stage (von Braun's original concept) 

· A-2 - Saturn lower stage, proposed clustered Jupiter second stage, and Centaur third stage 

· Saturn B 

· B-1 - Saturn lower stage, proposed clustered Titan second stage, proposed S-IV third stage and Centaur fourth stage 

· Saturn C 

· C-1 - Saturn lower stage, proposed S-IV second stage, S-V third stage 

· C-2 - Saturn lower stage, proposed S-III second stage, proposed S-IV third stage, S-V fourth stage 

· C-3, C-4, and C-5 - all based on different variations of a new lower stage using F-1 engines, variations of proposed S-II second stages, and proposed S-III, and S-IV upper stages. 

The Silverstein Committee boldly emphasized that the upper stages would require LH2/LO2 to achieve the payload capabilities.

Saturn C-1.jpg

Model C-1 and von Braun.jpg

Saturn Rockets.gif

Saturn Configurations.doc

December: The Mercury astronauts completed basic and theoretical studies of Project

Mercury in their training program and began practical engineering studies. This phase of the program was designed to provide a background in basic astronautical sciences, and included such subjects as "Space Climate" and "Astronomy of the Universe." Shortly thereafter the astronauts began a practical training program involving egress training, methods of arresting rapid spacecraft motions, and familiarization with the weightless conditions of space flight.

December: Group 1 astronaut training: USAF, zero-gravity aircraft flights (zero-g familiarization), approximately 0.7 hours per astronaut. Up to 60 seconds per parabola, average of 40 minutes total weightlessness, in F-100F, C-131B, C-135 aircraft.  Astronauts had been flying parabolic maneuvers in two-place F-100s at Edwards AFB, for up to 1 minute of 0G. Eating, drinking, and psychomotor tests were conducted while the astronauts were in a weightless state.

C-131 Wright 1959.jpg
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1960

Orbital Launch Manifest 1960.txt
At this time other Soviet design bureaus emerged as competitors to Korolev in the production of space launchers and spacecraft (Yangel, Chelomei). Their collective ambitious plans - for manned expeditions to the moon and Mars, for space battle stations and combat spacecraft in earth orbit, for a huge array of launch vehicles and satellites - were authorized on a study basis in 1960. At the beginning of the 1960's an unwieldy total of thirty space systems were in development. But the military soon asserted control to the situation and only a fraction of these projects reached the hardware stage. Unlike the American Space program which had NASA as a single coordinating structure, throughout most of the 1960s, the USSR's program was split between several competing design groups led by Sergei Korolev, Mikhail Yangel, Valentin Glushko and Vladimir Chelomei.

January 21:  Little Joe 1B-Mercury launch escape system test flight with Miss Sam, a rhesus monkey who survived. During the mission, all sequences operated as planned; the spacecraft attained a peak altitude of 9.3 statute miles, a range of 11.7 statute miles, and a maximum speed of 2,021.6 miles per hour.
Little Joe 1B.jpg

012160.jpg

Miss Sam.jpg

January 21: At a meeting to draft fiscal year 1962 funding estimates, the total purchase of

Atlas launch vehicles for Project Mercury was listed as 15, and the total purchase of Mercury spacecraft was listed as 26.

January 23: The Trieste, a submersible designed by Auguste Piccard, reaches the bottom of the Mariana Trench (35,814 ft) with Jacques Piccard and USN Lt. Don Walsh (this record for the deepest dive still stands).

Trieste.jpg

February 4: Failed launch of Discoverer 9 from Vandenburg AFB on a Thor-Agena A. 

February 19: Failed launch of Discoverer 10 from Vandenburg AFB on a Thor-Agena A.

February 26: Midas I (early warning satellite) launch failure on a Atlas-Agena A from LC14. First Atlas -Agena launch.

Atlas Agena A 022660.jpg

February: Group 1 astronaut training: Held at UNC Morehead Planetarium, Chapel Hill, North Carolina, star recognition, approximately 28 hours per astronaut. The purpose of this training was to assist the astronaut in correcting spacecraft yaw drifts.
Glenn Celestial Training Device 1961.jpg

February: Group 1 astronaut training: Egress training, phase 1. The first egress training program was conducted in February 1960, in which the egress trainer, spacecraft no. 5, and the NASA Langley Research Center Hydrodynamic Basin no. 1 were used. Each of the astronauts made several egresses through the top hatch with and without the pressure suits in calm water and in artificially generated waves up to 2 feet in height.  

Egress Training.jpg

Glenn Langley Egress Training 1960.jpg

February: Group 1 astronaut training: Astronauts received about 5 hours of training “flight” time each on MASTIF (Multi-Axis Space Training Inertial Facility), Lewis Research Center in Cleveland, Ohio.  After 30 rpm in all three axes, 30 minutes rest on a cot thoughtfully provided by technicians was required to regain stability. Multi-Axis Spin-Test Inertia Facility Trainer. The Multi-Axis Spin-Test Inertia Facility (MASTIF) trainer, created in February 1960 by personnel of the NASA Lewis Research Center, was utilized for a simulation training program of recovery from tumbling flight in February 1960. The trainer consisted of a couch mounted inside three gimbals a three- axis hand controller, and a rate display. The astronauts were spun at rotational rates of about 30 rpm about all three spacecraft axes simultaneously. At a prearranged time, the astronauts assumed control of a three-axis compressed nitrogen fly-by-wire attitude control system and brought the couch to rest by reference to a Mercury rate-indicator instrument.  The purpose of the trainer was to provide the best technique and improved confidence level for stopping inadvertent tumbling of the Mercury spacecraft. The training was considered valuable even though the possibility of its application was thought to be fairly remote.  Initial planning called for placing the actual spacecraft on the Lewis MASTIF device for training in controlling attitude during retrofire. The MASTIF device was inside a full-scale wind tunnel, which could have been depressurized. Analysis also showed that it would be very difficult to reproduce the conditions of motion typical of space flight because of the very high inertia of the MASTIF gimbals.

MASTIF.jpg

MASTIF 2.jpg

MASTIF 3.jpg

March 1: Dr. Carl T. Randt was named the first NASA Director of Life Sciences.

March 7: The initial group of Soviet cosmonauts was chosen from Soviet Air Force jet pilots.  Ivan Anikeyev, Pavel Belyayev, Valentin Bondarenko, Valery Bykovsky, Valentin Filatyev, Yuri Gagarin, Viktor Gorbatko, Anatoli Kartashov, Yevgeny Khrunov, Vladimir Komarov, Aleksei Leonov, Grigori Nelyubov, Andrian Nikolayev, Pavel Popovich, Mars Rafikov, Georgi Shonin, Gherman Titov, Valentin Varlamov, Boris Volynov, and Dmitri Zaikin. 

March 7: An indoctrination program in free-floating during weightless flight was conducted for the astronauts at the Wright Air Development Center. The rear end of a C-131B aircraft was cleared and padded. Some 90 parabolas of 12 to 15 seconds of weightlessness each were flown. The objective was to present orientation problems of floating in space with the eyes opened and closed. Also, the astronauts made attempts to use tools and move weights while they were in a weightless condition.

March: Construction started on the Cosmonaut Training Center in what would become Star City in Russia. The organization was formed in January with Yevgeny Karpov as the first Director. Until completed, cosmonaut training (and functional testing) was performed at the Zhukovsky Academy of Aeronautical Sciences and the Institute of Biomedical Problems (both in Moscow) and consisted of:

-Isolation chamber 

-Centrifuge

-Altitude chamber

-Parachute training

March 11: Pioneer V launched into a heliocentric orbit by a Thor-Able from LC17A. This was the first space probe specifically designed to study interplanetary space (between orbits of Earth and Venus), as well as to test long-range communications. The contact with the Pioneer-5 (P-2) spacecraft was lost on July 7 at the record-breaking distance of 36.2 million kilometers from Earth.
Thor Able 031160.jpg

March 15: The Army Ballistic Missile Agency was transferred to NASA. This was agreed to in exchange of an agreement not to cancel the Saturn Project that was in competition with the Titan C. Development of the three-stage Saturn 1 had actually begun in December 1959. 
March 23: Failed attempted launch of an Explorer (S-46)/Juno II from LC26B.

April 1: Launch of Tiros I, first weather satellite by a Thor-Able from LC17A.

April 13: Transit 1B (Navy navigational satellite) was launched by a Thor-Able from LC17B.

Thor Able Star 041360.jpg
April 15: Discoverer 11 launched from Vandenburg AFB.

April 15: Failed attempted launch of Luna (E-3, No. 1).

April 16: Failed attempted launch of Luna (E-3, No. 2).

April: USAF secretly selected seven test pilots from Edwards AFB—three NASA civilians and four USAF officers—to train for suborbital flights on X-20 “Dyna-Soar” starting in 1964:

	Surname
	Name
	Rank
	Service
	Education
	TPS
	Experience

	Armstrong
	Neil Alden
	civ.
	NASA
	BS, Purdue 1947-9, 1952-5
	N/a
	NASA test pilot

	Dana
	William H.
	civ.
	NASA
	
	?
	NASA test pilot

	Gordon
	Henry C.
	Capt.
	USAF
	
	57C
	

	Knight
	William J.
	Capt.
	USAF
	
	58C 63A
	

	Rogers
	Russell L.
	Capt.
	USAF
	
	58C
	

	Thompson
	Milton O.
	civ.
	NASA
	
	?
	NASA test pilot

	Wood
	James W.
	Maj.
	USAF
	
	
	

	
	
	
	
	
	
	


March-April: Group 1 astronaut training: Egress training, phase 2, first full-scale open water egress program was conducted in the Gulf of Mexico near the Pensacola Naval Air Station in March and Apr. of 1960. This program consisted of 1 day at sea, during which both top and side hatch egresses were accomplished, and a second day at the training tank for water-survival technique and drill.  The training was conducted in conditions of up to 10-foot swells, and no problems were experienced. The average egress time was about 4 minutes from a completely restrained condition in the spacecraft to being in the life raft.
Survival training, phase 1. Water survival training was accomplished in conjunction with most of the water-egress programs and through briefings. The first water-survival training program was conducted at Pensacola, Florida, in March 1960. The training consisted of several briefings, a training film, and actual practice with the use of the survival equipment in the training tank and in the open sea during egress and recovery operations.

Grissom Water Egress.jpg

Water Survival Training.jpg

May 1: Francis G. Powers is shot down over the Soviet Union in a U-2 high altitude overflight photographing launch sites at Baikonur.

May 9: Space Medicine Branch Meeting in Miami Beach. Capt. Clifford P. Phoebus was elected President.

Space Medicine Panels 1960.doc

Program 1960.pdf

Abstracts 1960.pdf
May 10: The nuclear powered submarine USS Triton completes a submerged circumnavigation of the Earth in 83 days.

May 12: It was announced that two Air Force Strategic Air Command flight crews had completed 15-day simulated space flights in a sealed cabin at Wright-Patterson Air Force Base, carrying out psychometrical tests at a flight console (unconfirmed). 

May 13: Failed attempted launch of Thor-Delta/ Echo satellite from LC17A.

Delta 051360.jpg

May 15: Launch of Sputnik 4 (also called Korabl Sputnik 1) an unmanned Vostok type capsule. Re-entry rockets failed.

May 24: Successful launch of Midas II (early warning satellite) on an Atlas-Agena A from LC14.

Atlas Agena A Midas 2.jpg

June 10: Two-week course for 30 physicians selected by the Department of Defense to be medical monitors at remote monitoring stations: first week at Patrick AFB, second at Manned Spacecraft Center, Langley AFB.  Graduates to be designated “space surgeons.” They were briefed at Patrick AFB on the medical aspects of missile operations. The second week was spent at Space Task Group for a series of lectures and demonstrations on spacecraft systems, astronaut medical histories, and monitoring stations. This was followed by practice training sessions.

June 22: Launch of Thor-Able/Transit 2A from LC17B.

June 29: Failed launch of Discoverer 12 from Vandenburg AFB on a Thor-Agena A.

June: Group 1 astronaut training: McDonnell AC, St. Louis, Mo., procedures trainer #2 (Systems management, attitude control, mission training), approximately 101 hours per astronaut.  Mercury Procedures Trainers. The Mercury procedures trainer no. 1, housed in the NASA Full-Scale Tunnel at Langley Air Force Base, Va., and trainer no. 2, housed in the Mercury Control Center at Cape Canaveral, Fla., were the most valuable flight-crew trainers used in the Mercury Project.  

Carpenter Procedures Trainer.jpg

Cooper Simulator.jpg

Glenn Procedures Trainer.jpg
July 2: The House Committee on Science and Astronautics called for a revision of the National Space Program timetable so as to put a manned expedition on the Moon during this decade rather than “after 1970”, as provided for in the NASA 10-year program.

July 20: A Polaris missile was launched for the first time from a submerged submarine. The George Washington was 30 miles off Cape Canaveral, and the missile flew to a pre-selected impact area 1,150 nautical miles down the Atlantic missile range. 

July 28:  Two Russian dogs launched on a Korabl Sputnik flight died (Bars, Lisichka) when the booster exploded. This was basically a Vostok type of capsule.

July 28: NASA announced a new manned spaceflight program.  Called Apollo, its aim was to put three astronauts into sustained earth orbit, or into a flight around the moon. The program developed following planning by the Space Task Group in April and May of 1960.

Apollo Chronology Part I (NASA SP-4009-1)

Apollo Chronology Part II (NASA SP-4009-2)

Apollo Chronology Part III (NASA SP-4009-3)

July 29: As the seven U.S. Project Mercury astronauts watched from a Cape Canaveral bunker, an Atlas D (Mercury Atlas-1) roared off into the rain-soaked skies carrying the first production model of the Mercury capsule on a planned suborbital flight. 58 seconds after the blastoff, the Atlas exploded and disintegrated after structural failure at the spacecraft-booster adapter. From the capsule itself came radio signals for 3½ minutes after the launching, indicating that only the Atlas booster had been destroyed, that the capsule had hit the sea intact. The damaged capsule was later recovered intact.

Mercury Atlas 072960.jpg

MA-1 Capsule.jpg

July: Group 1 astronaut training: Survival training, phase 2. The Mercury astronauts completed a 5½-day course in desert survival at the Air Force Survival School, Stead Air Force Base, Nevada. The course consisted of three phases: 

1. 1½ days of academics oriented to survival operations in the North African or Australian desert; 

2. 1 day of field demonstrations covering the utilization and care of available clothing and spacecraft and survival equipment; and 

3. 3 clays of remote-site training during which the astronauts applied the knowledge and techniques that they had learned during the briefings and demonstrations.

Survival.bmp

Survival Training.jpg

 August 10: Discoverer 13 launch. On 8/11, the first successful return of a payload from orbit and recovery of a capsule was accomplished. Payload was not recovered in mid-air, but picked up after an ocean landing.

Discoverer 13 NASM.jpg

August 12: Launch of Echo I (passive communication satellite) by a Thor-Delta from LC 17A.

August 16: USAF Capt. Joseph Kittinger parachutes from 102, 800 ft from the Excelsior III balloon gondola as a part of Project Manhigh/Excelsior. He reaches a terminal velocity of 614 mph (both records still stand today).

Kittinger.jpg

Kittinger.bmp
August 18: Launch of Discoverer 14, first successful Corona spy satellite. On 8/20/60 the first successful return by mid air capture was accomplished. These were the first reconnaissance photos of the Soviet Union.

Discoverer 14 Launch.jpg

C-119 Discoverer.jpg

C-119 Discoverer 2.jpg

First Photo Soviet AF Base.jpg
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August 18: Failed launch attempt of Thor-Able/Courier 1A from LC17A.

August 19: Launch of Korabl Sputnik 2 (Sputnik 5) with two Russian dogs (Belka and Strelka) and other biological samples (12 mice, 2 rats, fruit flys). They were recovered successfully after a 17-orbit flight. Strelka gave birth to six puppies, one of which was given to JFK's children by Kruschev.

Strelka Belka.jpg

August: Group 1 astronaut training: Egress training, phase 3, underwater egress was accomplished at NASA Langley Research Center in August 1960, with the Langley Research Center Hydrodynamic Basin No.1 again being used. Each astronaut made six egresses while the spacecraft was submerged. Half of these were accomplished while wearing the Mercury pressure suit.  Approximately 25 hours per astronaut. 

September 10: NASA selected Rocketdyne (North American Aviation) to develop the J-2 upper stage engine.

September 13: Discoverer 15 launch from Vandenburg AFB on a Thor-Agena A.

September 15: Two Air Force officers emerged from a sealed cabin at Brooks Air Force Base after a 30 simulated space flight.

September 15: An Atlas Able V unsuccessful launch attempt was made to place a 387 pound satellite into lunar orbit.

September: The astronauts received weightless training in a modified C-135 jet aircraft. This was the third type of aircraft used by the astronauts in such training. The previously mentioned F-100 provided a weightless period of some 40 to 50 seconds; the C-131, 15 seconds; and the C-135, 30 seconds. During the C-135 flights, the astronauts were checked for changes in normal speech and their ability to control a tracking problem while undergoing moderate g-loads prior to entering the weightless periods.
October 3: The third centrifuge training program was conducted for the astronauts at the

Aviation Medical Acceleration Laboratory. This was considered the final major centrifuge training preparation for the first manned Mercury-Redstone flight. No difficulties were encountered; a decided improvement in the performance of 3- axis hand-controller tasks by the astronauts was noted. The Mercury-Redstone 3 (MR-3) flight activities were adhered to as closely as possible - actual spacecraft couches were used, a production hand-controller assembly was installed, the latest model pressure suits were worn, and the environmental control system was equipped with a freon coolant. Failures in spacecraft sequencing were introduced which required the astronaut to initiate an appropriate manual override.

October 4: Successful launch of Courier 1B (communications satellite) by a Thor-Able from LC17B.

Thor Able Missile Launches Courier Satellite 1960-10-6.flv

October 7: The Federation Aeronautique Internationale set 100 km as the boundary for manned space flight.

October 10: The USSR attempted to launch a Mars flyby probe (unsuccessful due to third stage failure). Also called Mars 1960A or 1M #1. First attempt at interplanetary mission.

Mars 1960A.jpg

Soviet Mars Chronology.doc

Timeline of Mars Unmanned Spacecraft.doc

Mars and Venus Probes 1960-1965 Chronolgy.doc

October 11: Failed attempted launch of Samos 1 (reconnaissance satellite) from Vandenburg AFB on an Atlas Agena A.

October 14: The USSR attempted to launch a Mars flyby probe (unsuccessful due to third stage failure). Also called Mars 1960B or 1M #2.

October 24: The Soviet Union announced that Marshall Mitrofan Ivanovich Nedelin, chief of the Soviet ICBM forces, was killed in an air crash. Actually, a R-16 rocket booster exploded due to premature ignition of the second stage engines on the pad at Baikonur, killing Nedelin and 90-150 engineers/technicians (not acknowledged until 1989). Many were killed by exposure to the poisonous gas from the UDMH rocket fuel. The designer of the R-16, Mikhail Yangel, barely survived.

R-16 Launch List.txt

Nedelin.jpg

R-16 Explosion.jpg

The Nedelin Rocket Disaster.flv

Nedelin Catastrophe.flv

October 26: Failed launch of Discoverer 16 from Vandenburg AFB on a Thor-Agena B.

November 3: Launch of Explorer 8 by a Juno II from LC26B.

November 8: Launch of Little Joe 5 (first flight of a production Mercury space craft). The launch was normal until 15.4 seconds after lift-off, at which time the escape rocket motor was prematurely ignited. The spacecraft did not detach from the launch vehicle until impact and was destroyed.
Little Joe.jpg

November 12: Discoverer 17 launch from Vandenburg AFB by a Thor Agena B. First use of the Agena B second stage. It was eventually flown on 76 missions.

November 15: The USS George Washington departed Charleston, SC for the first submarine nuclear ballistic patrol with 16 Polaris missiles.

November 21: The unsuccessful launch attempt of an unmanned Redstone-Mercury 1. After rising an inch off the pad, the rocket cut off, but the escape rocket ignited and roared away, leaving the capsule still attached to the Redstone. The complete Mercury Control Center with full staff operated for the first time.
MR-1.jpg

Mercury Control MA-8.jpg

MR-1 1960.flv
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November 23: Tiros II (weather satellite) successfully launched by a Thor-Delta from LC 17A.

November 30: Failed launch of Thor-Able/Transit 3A (navigational satellite).

December 1: Launch of  Korabl Sputnik 3 (Sputnik 6 or Vostok 1, No. 3) with two Russian dogs (Pchelka and Muska) and other biological samples. The capsule burned up on reentry.

December 2: Exceedingly valuable information was returned by Discoverer XVII, it was announced (possible cover story), as a result of the recovery from orbit of human tissues which were exposed to an unexpected heavy dose of radiation for 50 hours in flight.

December 4: First attempt to launch a satellite from Wallops Island, VA. using a solid fuel Scout rocket resulted in a failure.

December 7: Discoverer 18 launch from Vandenburg AFB by a Thor Agena B.

It was reported that the payload included human tissues, algae, spores, gamma globulin, albumin, gold foil, and various films (possible cover story). 

December 10: It was reported that the cells carried in Discoverer XVII suffered little damage despite the heavy load of solar radiation to which they were exposed. Those lightly shielded with aluminum suffered less damage than those protected by gold or lead which emitted secondary gamma radiation (possible cover story).
December 12: Findings at Brooks Air Force Base based upon tissues and other biological materials carried in Discoverer XVII and Discoverer XVIII suggested that shielding against radiation would not be much of a problem for flights of up to 50 hours duration

at the altitudes traversed by the Discoverer flights (possible cover story).

December 13: Dr. James R. Killian, Jr. warned against excessive expenditures for space research including man-in-space and big boosters. He suggested the money might better be spent on education.
December 15: Failed Atlas Able launch with Pioneer 6B from LC12. The intended lunar orbiting rocket, exploded above Cape Canaveral, 70 seconds later, with the parts falling into the ocean 8 to 12 miles away. This was the fourth and final failure using the Atlas Able combination, and followed three earlier failures with the Thor Able in attempts to establish a satellite in orbit around the Moon.
December 19: Repeat launching of MR-1 (MR-1A), the Mercury Redstone test of an unmanned Mercury capsule at Cape Canaveral. All phases of the operation were successful. The capsule rose 135 miles and landed in the Atlantic 235 miles away. Maximum velocity was 4,910 miles per hour.
Mercury Redstone MR-1A.jpg
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December 20: Discoverer 19 launch from Vandenburg AFB by a Thor Agena B.

December 20: President-elect Kennedy announced that Vice President-elect Johnson would in the future head the revitalized National Aeronautics and Space Council.

December 22: Failed Korabl Sputnik (also called Vostok 1, No. 4) launch with two Russuian dogs (Damka and Krasavka). The second stage failed to ignite rsulting in a suborbital flight. Both dogs were recovered.

December: Group 1 astronaut training: Environmental Control Systems Trainer. Additional training in the operation of the environmental control system was provided by the environmental control systems trainer which was a heavy shell mock-up with a prototype spacecraft environmental system. The device used was delivered to NASA in November 1960 and installed in a man-rated vacuum chamber at the U.S. Naval Air Crew Equipment Laboratory in Philadelphia. During December of 1960 and January of 1961, the astronauts participated in a program of system familiarization that included being exposed to a simulated reentry heat pulse and approximately 2 hours of the expected post-landing temperature. During these runs, the astronauts wore the pressure suits and became familiar with function of the suits when associated with the environmental control system. However, since a provision had been made for simulating the suit function in the procedures trainer, this type of training was not considered essential.  This was particularly true since the astronauts received further first-hand familiarization to the environmental control system by participating in the preflight checkout of the spacecraft environmental control system at the launch site.

Glenn Altitude Chamber 1961 Hangar S.jpg

Journal of Aviation Medicine articles:

Strughold, A, Ritter, O L. Eye hazards and protection in space.



31080670-1.pdf





JAM
1960
31:670-673.

Jacobs, H L. Review of available information on the acoustical and vibrational aspects of manned space flight.





JAM
1960
31:468-477.

31060468-1.pdf

Schaefer, H J. Tissue ionization dosages in proton radiation fields of space.

31100807-1.pdf





JAM
1960
31:807-816.

Hanna, T D, Gaito, J. Performance and habitability aspects of extended confinement in sealed cabins.






JAM
1960
31:399-406.

31050399-1.pdf

Hall, A L, Martin, R J. Prolonged exposure in the Navy full pressure suit at "space equivalent" altitudes.





JAM
1960
31:116-122.

31020116-1.pdf

Classics in Space Medicine - Space Suit.pdf
Clark, R T, Clamann, H G, Balke, B, Tang, P C, Fulton, J D, Graybiel, A, Vogel, J. Basic research problems in space medicine.



JAM
1960
31:553-577.

31070553-1.pdf

Burch GE, Gerathewohl SJ. Observations on Heart Rate and Cardiodynamics During Weightlessness.
31080661-1.pdf





JAM
1960
31:661-669.
Vishniac W. Extraterrestrial Microbiology.
31080678-1.pdf





JAM
1960
31:678-680.

Classics in Space Medicine - Vishniac.pdf

Bovard RM. Oxygen Sources for Space Flights.
31050407-1.pdf





JAM
1960
31:407-412.
Jacobson SL. Engineering of the Sealed Cabin Atmosphere Control System.
31050388-1.pdf





JAM
1960
31:388-398.
Hock RJ. The Potential Application of Hibernation to Space Travel.
31060485-1.pdf





JAM
1960
31:485-489.

Lamb LE. Medical Aspects of Interdynamic Adaptation in Space Flight.

31002.pdf






JAM
1960
31:158-161.

Zinn MB, Wilson CL. Medical Problems in Testing High Altitude Pressure Suit.
31003.pdf






JAM
1960
31:49-56.

1961

Orbital Launch Manifest 1961.txt
January 11: President-elect Kennedy released a special report made to him by an ad hoc committee of  9 members, with Dr. Jerome B. Wiesner of M.I.T. as chairman. The report called for a sweeping reorganization of the national space program to increase its effectiveness. The report was critical of past leadership and direction, and viewed both national security and prestige as being at stake. It called for effective use of the Space Council, single direction within the Department of Defense of military space efforts, stronger technical management in NASA, and closer partnership with industry.

January 13: The National Aeronautics and Space Administration announced that on February 1, it would activate a new life sciences research laboratory at the Ames Research Center in Sunnyvale, Calif.

January 16: President Eisenhower sent his final budget message to the Congress. Many observers viewed as the most important policy remark contained in it related to space to be: “Further testing and experimentation will be necessary to establish whether there are any valid scientific reasons for extending manned space flight beyond the Mercury program.” 

January 31: Ham, a chimpanzee, was launched on a 16.5 minute suborbital space flight in Mercury-Redstone 2. Ham had been trained to pull levers to receive rewards of banana pellets and avoid electric shocks to evaluate his performance. Ham had his vital signs and tasks monitored by telemetry and were nominal on post-flight analysis. The rocket had a steeper than planned- angle which caused an abnormal increase in the planned acceleration to 17 G. There was an early abort due to a loss of cabin pressure which caused firing of the launch escape system. This problem occurred at 2 minutes and 18 seconds into the flight, when cabin pressure dropped from 5.5 to 1 psi. This malfunction was traced later to the air inlet snorkel valve. Ham was safe in his own couch spacesuit and did not suffer any ill effects from the loss of cabin pressure. His performance in space was only a fraction of a second slower than on Earth, pushing levers about 50 times during the flight and demonstrating that tasks could be performed in space. The steep flight angle and launch abort added up to an overshoot of the planned landing area by 130 miles (209 km) and an apogee of 253 km (157 miles) instead of 185 km (115 miles). Ham was weightless for 6.6 minutes instead of the 4.9 minutes that were planned. Ham was kept at the National Zoo for the rest of his life and died of old age in 1983.
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January 31: Launch of Samos 2 (reconaissance satellite) from Vandenburg AFB on a Atlas-Agena A.

January: Astronaut training was centered on a close study of spacecraft systems in final

preparation for manned space flight. A series of lectures was presented to the astronauts by the Operations Division of the Space Task Group in this respect.

February 1: First static test firing of the Saturn 1 S-1 stage at Marshall Space Flight Center with eight H-1 engines.

Saturn C-1 static test.jpg

February 1: Minuteman, the new Air Force ICBM, was launched for the first time at Cape Canaveral in a major test, and the results were very good. All three stages were fired, and the solid-fueled ICBM traveled 4600 miles, carrying a full guidance system that brought the nose cone right to the target area. Some 400 pounds of instruments were carried. The press reported Minuteman to be made up of a Thiokol solid-fueled rocket of 170,000 pounds thrust, 24 feet long and 5.5 feet in diameter; an Aerojet solid-fueled rocket second stage of 55,000 pounds thrust; a Hercules solid-fueled rocket third stage of 35,000 pounds thrust. The total missile is said to weigh 66,000 pounds, and to be 58 feet long. 

February 4: Launch of Sputnik 7 (Venera - 1VA #1, planned Venus flyby which failed to leave Earth orbit). First attempt to launch a probe to Venus.

Mars and Venus Probes 1960-1965 Chronolgy.doc

February 10:  The Rocketdyne F-1 liquid-fueled rocket engine was tested for a few seconds at Edwards Air Force Base, Calif., at a power 1,550,000 pounds of thrust. Combustion instability would continue to be a problem until late 1961.
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February 12: The USSR launched a probe to Venus (flyby) - Venera 1 (also called 1VA-#2). Communications were lost enroute to Venus which it passed on May 19, 1961 at 100,000 km and entered a heliocentric orbit. Also sometimes called Sputnik 8. The 11D33 engine was the world's first staged-combustion-cycle rocket engine, and also the first use of a ullage engine to allow a liquid-fuel rocket to start under weightlessness (first launch from orbit). During most of its flight, it was spin stabilized. It was the first spacecraft designed to perform mid-course corrections, by entering a mode of 3-axis stabilization, fixing on the Sun and the star Canopus. 
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February 13: NASA and McDonnell began discussions of an advanced Mercury spacecraft. McDonnell had been studying the concept of a maneuverable Mercury spacecraft since 1959.

February 16: Launch of Explorer IX from Wallops Island (Scout launch vehicle).

February 17: Discoverer 20 launch from Vandenburg AFB by a Thor Agena B.

February 18: Discoverer 21 launch from Vandenburg AFB by a Thor Agena B. First successful restart of the Agena B.

February 21: Successful suborbital unmanned flight of Mercury Atlas-2. Launched from LC14, 17 minutes duration, altitude of 114 miles and a range of 1,431.6 statute miles. This was a test to check maximum heating and its effects during the worst reentry design conditions. 
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February 21: Astronauts John Glenn, Virgil Grissom, and Alan Shepard were selected by the Space Task Group to begin special training for the first manned Mercury flight.
February 22: France launched a rat on the Veronique sounding rocket. 

February 22: Successful launch of Thor Able/Transit 3B from LC17B.

February 25: Failed launch attempt of Juno II/Explorer (S-45) from LC26B.

March 8: Report from the House Committee on Science and Astronautics was released, "A Chronology of Missile and Astronautic Events".
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March 9: Sputnik 9 (also called Korabl Sputnik 4 or Vostok 3, No.1). Successful re-entry with dog, Chermuchka.

March 18: Launch of Little Joe 5 (suborbital test of the LES). Test objectives were not met due to premature firing of the LES.
March 23: Cosmonaut Valentin Bondarenko was in training in a special low-pressure chamber at the Moscow Institute of Biomedical Problems with a 100% oxygen atmosphere. He threw an alcohol-soaked cloth onto an electric hotplate. In the pure oxygen environment, the fire quickly engulfed the entire chamber. Bondarenko suffered third-degree burns over most of his body and was barely alive when the chamber was opened, and died of his burns shortly after being hospitalized. Bondarenko's death was covered up by the Soviet government; word of his death only reached the West in 1986. 
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March 24: Launch of Mercury Redstone BD (suborbital booster developmental flight).
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March 25: Sputnik 10 (also called Korabl Sputnik 5 or Vostok 3, No.2). Successful re-entry with the dog, Zvezdochka.

March 25: Successful Explorer X launch by a Thor Delta from LC17A..

March 30: Failed launch of Discoverer 16 from Vandenburg AFB on a Thor-Agena B.

April 8: Discoverer 23 launch from Vandenburg AFB by a Thor Agena B.

April 4: John Glenn, Virgil Grissom, and Alan Shepard began a refresher course on the

Aviation Medical Acceleration Laboratory centrifuge in preparation for the first manned Mercury-Redstone suborbital flight.
April 12: Launch of Vostok 1 on a modified R-7 booster from Baikonur with Yuri Gagarin. The one orbit, 108-minute flight terminated in a planned parachute ejection from the capsule. He was the first man in space.
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April 25: Space Medicine Branch meeting in Chicago. Dr. John M. Talbot was elected President.

Space Medicine Panels:

- Aerospace Cabin Simulators

Chairman: W. E. KELLUM

Co-Chairman: C. P. PHOEBUS

- Symposium on Aerospace Radiobiology

Chairman: H. J. SCHAEFER
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April 25: Launch of Mercury Atlas-3 from LC14. The unmanned vehicle was destroyed by range safety at 43 secs due to a problem with the pitch and roll programs. The abort-sensing system activated the escape rockets prior to the launch vehicle's destruction at an altitude of 16,400 feet. The spacecraft then coasted up to 24,000 feet, deployed its parachutes, and landed in the Atlantic Ocean 2,000 yards north of the launch pad. The spacecraft was recovered and was found to have incurred only superficial damage; it was then shipped to McDonnell for refitting.
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April 27: Explorer XI Launch by a Juno II from LC26B.

April 28: Launch of Little Joe 5B (suborbital test under maximum dynamic pressure conditions of the LES). The launch vehicle to pitch into a lower trajectory than had been planned, with a result that the abort maneuver experienced greater dynamic pressures than had been specified in the flight test plan, thus exceeding the objectives.
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May 4: Two-man flight of the Navy balloon Stratolab V to 113,740 ft altitude in a successful test of the Navy Mark IV full pressure suit.

May 5: Launch of Mercury-Redstone 3 with Alan Shepard in Freedom 7 on a suborbital flight (first U.S. manned space flight). The Redstone booster performed well during the boost phase, although there were some vibrations, and cutoff was well within specified limits. After separation, Shepard exercised manual control of the spacecraft in the fly-by-wire and manual proportional modes. The attitude control system operated well, with few thruster fuel leaks. Reentry and landing were accomplished without any difficulty. During the flight, the spacecraft attained a maximum speed of 5,180 miles per hour, rose to an altitude of 116.5 statute miles, and landed 302 statute miles downrange from Cape Canaveral. The pilot experienced a maximum of 6 g's during the booster acceleration phase and slightly less than 12 g's upon reentry. The duration of the flight was 15 minutes and 22 seconds, with weightlessness existing for approximately 5 minutes. Recovery operations were perfect, as helicopters were able visually to follow the descent of the spacecraft. Contact was made with the pilot two minutes after impact and recovery was initiated. There was no damage to the spacecraft, and Shepard was in excellent condition. The public was not told that the mission was to be flown by Shepard until May 2 (at the first launch attempt). Shepard also wore a personal parachute - a last minute decision.
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May 15: Completion of Apollo spacecraft feasibility studies by GE/General Dynamics/Martin.

May 24: Failed attempt to launch a Juno II/Explore (S-45A) from LC 26B.

May 25: In a speech to the US Congress, President Kennedy proclaims the goal of "landing a man on the moon before this decade is out."
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May 29: Between this date and September 15, 1959, a centrifuge training program was

conducted at the Aviation Medical Acceleration Laboratory directed entirely toward training the astronauts for the Mercury-Atlas orbital missions.

June 6: The Saturn C-1 S-1 stage was test fired at Marshall Space Flight Center with all eight H-1 engines successfully firing for the full run.
Saturn C-1 062061 Test Stand Marshall.jpg

June 8: Failed attempt to launch Discoverer 24 from Vandenburg AFB by a Thor Agena B.

June 16: Discoverer 25 launch from Vandenburg AFB by a Thor Agena B.

June 29: Transit 4A launch by a Thor Able from LC17A.

July 7: Discoverer 26 launch from Vandenburg AFB by a Thor Agena B.

July 12: Tiros III launch by a Thor Delta from LC17A.

July 12: Midas 3 launch from Vandenburg AFB by a Atlas Agena B.

July 21: Failed attempt to launch Discoverer 27 from Vandenburg AFB by a Thor Agena B.

July 21:  Launch of Mercury-Redstone 4 with Gus Grissom in Liberty Bell 7 on a suborbital flight. Spacecraft was lost during recovery and was later salvaged in 1999. From lift-off to reentry, operational sequences were similar to those of the first manned suborbital flight. In the ballistic trajectory, the spacecraft reached a peak altitude of 118 statute miles and landed 303 statute miles downrange from Cape Canaveral. Grissom's flight experience was similar to Shepard's in that there was a 5 minute period of weightlessness, and neither reported any ill effects resulting from this condition. The MR-4 pilot also found it easy to control his spacecraft attitude in the manual mode of operation. The spacecraft was lost during the recovery operations, when the explosive side egress hatch activated prematurely while Grissom was awaiting helicopter pickup. The astronaut egressed immediately and was retrieved after swimming in the water 3 or 4 minutes. With this second successful suborbital flight, the Space Task Group felt there was nothing further to be gained from this phase of Project Mercury, and the remaining Redstone launch vehicle flights were canceled.
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July: Titan II selected as Gemini launch vehicle.

August 4: Failed attempt to launch Discoverer 28 from Vandenburg AFB by a Thor Agena B.

August 6: Launch of Vostok 2 on a modified R-7 booster from Baikonur with Gherman Titov on a 17 orbit, 25 hour flight. He experienced severe space motion sickness, the first person to describe this.
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August 16: Explorer 12 launch by a Thor Delta from LC17A.

August 23: Ranger 1 was launched by an Atlas Agena B from  LC 12. After being placed in a parking orbit, the Agena B failed to restart to send the spacecraft on a lunar trajectory.
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August 23: The Large Launch Vehicle Planning Group (Golovin Committee) notified the Marshal! Space Flight Center (MSFC), Langley Research Center, and the Jet Propulsion Laboratory (JPL) that the Group was planning to undertake a comparative evaluation of three types of rendezvous operations and direct flight for manned lunar landing. Rendezvous methods were earth orbit, lunar orbit, and lunar surface. MSFC was requested to study earth orbit rendezvous, Langley to study lunar orbit rendezvous, and JPL to study lunar surface rendezvous. The NASA Office of Launch Vehicle Programs would provide similar information on direct ascent.

August 25: Explorer 13 launch from Wallops Island by a Scout rocket.

August 30: Discoverer 29 launch from Vandenburg AFB by a Thor Agena B.

September 9: Failed launch attempt of Samos III from Vandenburg AFB by a Atlas Agena B.
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September 12: Discoverer 30 launch from Vandenburg AFB by a Thor Agena B.

September 13: Successful launch from LC14 of the unmanned one orbit flight of Mercury Atlas 4. Special vibration and noise instrumentation and a mechanical crewman simulator were on board in addition to the normal spacecraft equipment. This was the first Mercury

spacecraft to attain an earth orbit. The orbital apogee was 123 nautical miles and the perigee was 86 nautical miles. After one orbit, the spacecraft's orbital timing device triggered the retrograde rockets, and the spacecraft splashed in the Atlantic Ocean 161 miles east of Bermuda.
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September 17: Discoverer 31 launch from Vandenburg AFB by a Thor Agena B.

October 13: Discoverer 32 launch from Vandenburg AFB by a Thor Agena B.

October 17: The Space Task Group (STG) prepared a project summary presenting a program of manned space flight for 1963-1965. This was the final version of the Project Development Plan, work on which had been initiated August 14. A two-man version of the Mercury spacecraft would be lifted by a modified Titan II booster. The Atlas-Agena B combination would be used to place the Agena B into orbit as the target vehicle for rendezvous. The proposed plan was based on extensive use of Mercury technology and components for the spacecraft. A suggestion was incorporated to negotiate a solesource,

cost-plus-fixed-fee contract with McDonnell Aircraft Corporation for the Mark II Mercury spacecraft. This would later become the Gemini program. Twelve flights were planned beginning with an unmanned qualification flight in May 1963. Succeeding flights would occur at two-month intervals, ending in March 1965. Flight No. 2 would be a manned 18-orbit mission with the twin objectives of testing and of further qualifying the spacecraft for longer missions. The next two flights (Nos. 3 and 4) would be long-duration tests to demonstrate the crews' ability to function in space for up to 14 days. Remaining flights were to establish orbital rendezvous techniques and to demonstrate the capability to rendezvous and dock in space. The proposal was made to develop the design concept of a paraglider landing system.

Gemini Chronology (NASA SP-4002)
October 21: Midas 4 launch from Vandenburg AFB by an Atlas Agena B.

October 23: Failed attempt to launch Discoverer 33 from Vandenburg AFB by a Thor Agena B.

October 27: First suborbital launch of the Saturn 1 (SA-1) from LC 34.
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October 27: Failed Kosmos launch attempt.

November 1: Unsuccessful launch attempt of Mercury Scout-1 from LC 18B to test the Mercury Tracking Network.

Mercury-Scout 1.jpg

November 5: Discoverer 34 launch from Vandenburg AFB by a Thor Agena B.

November 10: Atlas E launch with a squirrel monkey, Goliath, which exploded 35 secs into the flight.
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November 15: Discoverer 35 launch from Vandenburg AFB by a Thor Agena B.

November 15: Transit 4B launch from LC17B by a Thor Able.

November 18: Ranger 2 was launched by an Atlas Agena B from LC12. After being placed in a parking orbit, the Agena B failed to restart to send the spacecraft on a lunar trajectory.

November 22: Failed launch attempt of Samos 4 (Vandenburg AFB) by an Atlas Agena B.

November 29: Successful two orbit flight of Mercury Atlas-5 with Enos, 37.5 pound  chimpanzee, launched from LC14. Scheduled for three orbits, the spacecraft was returned to earth after two orbits due to the failure of a roll reaction jet and to the overheating of an inverter in the electrical system. Both of these difficulties could have been corrected had an astronaut been aboard. During the flight, the chimpanzee performed psychomotor duties and upon recovery was found to be in excellent physical condition. He was found to have frequent PVC's on his in-flight electrocardiogram which was later determined to be due to a Swan-Ganz catheter that had malpositioned itself into the right ventricle. Enos died of  Shigella dysentery 11/4/62.

ma5.jpg

MA-5 (Universal News).mp4

December 7: Plans for the development of a 2-man Mercury spacecraft were announced by Robert R. Gilruth, the Director of the Manned Spacecraft Center. On January 3, 1962, this program was initially designated Mercury Mark II and later, Project Gemini.

December 11: Failed Kosmos launch attempt.

December 12: Discoverer 36 launch from Vandenburg AFB by a Thor Agena B.
December 20: Suborbital flight of a rhesus monkey, Scatback, who was lost at sea after recovery.

December 21: Failed Kosmos launch attempt.

December 22. Successful launch of Samos 5 (Vandenburg AFB on an Atlas Agena B).
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January: During 1961, the Saturn Project was in dynamic flux with several concepts being considered:

C-1 was now a two-stage vehicle.

C-1B was an interim vehicle to test advanced upper stages (S-IV).

C-2 was a launch vehicle proposed for Dyna-Soar.

C-5 was proposed as a launch vehicle for circumlunar or LOR landing with 5 F-1

 rocket engines.

Nova was proposed for direct ascent lunar landing with 8-10 F-1 engines and a second

 stage using an Aerojet proposed powerful M-1 engine using LH2/LO2.
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January 3: The Mercury Mark II program became Project Gemini.

January 5: NASA made public the drawings of the three-man Apollo spacecraft to be used in the lunar landing development program, On January 9, NASA announced its decision that the Saturn C-5 would be the lunar launch vehicle. 

January 26: Launch of Ranger 3 by an Atlas Agena B from LC12 for a lunar impact mission. This was a Block II spacecraft (TV capability and a seismometer that would land intact on the surface) that missed the Moon by 22,862 miles and went into a heliocentric orbit. Interplanetary gamma ray flux was found to be 10 times greater than predicted/expected.
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February 20: Launch of Mercury-Atlas 6 with John H. Glenn, Jr. on a 3-orbit manned flight. John Glenn became the first American to orbit in his Friendship 7 Mercury spacecraft. Despite some problems with spacecraft—Glenn flew parts of the last two orbits manually because of an autopilot failure and left his normally jettisoned retrorocket pack attached to his capsule during reentry because of an indication of a loose heat shield—this flight was enormously successful.
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March 7: Launch of the Orbital Solar Observatory (OSO-1) by a Thor Delta rocket from LC17A. The primary mission was to measure solar electromagnetic radiation in the UV, X-ray, and gamma-ray regions. Its secondary mission was to investigate dust particles in space.
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March 12: A group of five civilian women with parachuting experience (Tatanya Kuznetsova, Valentina Ponomaryova, Irina Solovyova, Valentina Tereshkova, and Zhanna Yorkina) was added to the cosmonaut training program. Only Tereshkova would fly. A leading Soviet high-altitude parachutist, 20-year-old Tatyana Kuznetsova was, and remains, the youngest person ever selected to train for spaceflight. 

March 15: A panel of cardiologists (Proctor Harvey, Thomas Mattingly, and Eugene Braunwald) was convened to evaluate the idiopathic atrial fibrillation of  Deke Slayton and recommended disqualification from space flight.

March 16: First test launch of the Titan II from LC 16. First stage thrust was 430,000 lbs. Both stages burned Aerozine 50/Dinitrogen tetraoxide hypergolic fuels. 11 0f the first 22 test flights were failures. It was deployed from 1963-1987 with a peak of 63 missiles deployed in 1967.
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March 30: The design configuration of the Gemini spacecraft was formally frozen.
April 9-12: Space Medicine Branch meeting in Atlantic City, New Jersey. Captain Frank B. Voris, MC, USN was elected President.
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April 7: NASA announced that applications would be accepted for additional astronauts

until June 1, 1962. NASA planned to select five to ten astronauts to augment the seven-member Mercury astronaut team.

April 16: The development of the UR-500 (Proton) rocket booster was authorized in the Soviet Union.

April 23: Launch of Ranger 4 by an Atlas Agena B from LC12 for a lunar impact mission. This was a Block II spacecraft that impacted on the backside of the Moon, but a timer failed to deploy the solar panels and turn on the instrumentation.

Ranger 4.jpg

April 25: Successful launch from LC34 of SA-2 (suborbital Block I Saturn 1 test flight of only the S-1 stage). 86,000 kg water released at apogee of 145 km in an upper atmosphere test. Engineers were pleased to find that the sloshing that had occurred on the first flight in the fuel tanks did not happen on SA-2. This they credited to the extra anti-slosh baffles that had been installed.

Saturn SA2 Launch Pad.jpg

May 1: Manned Spacecraft Center's Life Systems Division proposed to measure seven

parameters for determining crew condition during all Gemini flights. These were, in order of priority: blood pressure, with electrocardiogram and phonocardiogram serving as first and second backup; electroencephalogram; respiration; galvanic skin response, and body temperature. The bioinstrumentation required would cost about three and one-half pounds per man, with a total power consumption of about two watt-hours and the shared use of six channels of telemetry. Gemini Project Office reviewed these requirements and approved the following measurements: electrocardiogram, respiration rate and depth, oral temperature, blood pressure, phonocardiogram, and nuclear radiation dose.
May 8: Unsuccessful launch attempt of the Atlas Centaur 1. The rocket had been on the pad at LC 36A for over 15 months. There was a payload shroud failure resulting in explosion of the Centaur stage at 54 secs. This led to a Congressional investigation and the project being turned over to the NASA Lewis Research Center. The upper stage Centaur was developed by General Dynamics and was the first LO2/LH2 rocket giving it an Isp of 444 secs. It was developed as an upper stage for the Saturn Program (S-V stage) and had two Pratt Whitney RL-10 engines with 16,5000 lbs thrust each which were capable of multiple restarts.
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May 16: Korolev approves the design for the N-1 Rocket.

May 24: Launch of Mercury-Atlas7 with the spacecraft, Aurora-7, piloted by M. Scott Carpenter on a three-orbit flight. A glitch in the pitch attitude indicator required the astronaut to use manual control for the attitude. Excessive fuel usage occurred due to incorrect autopilot/manual attitude mode selection requiring the astronaut to convert to a free drift mode for 77-minutes. A late retro-rocket fire by three seconds and a 25-degree incorrect yaw angle on the manual attitude mode resulted in a 250-mile overshoot of the landing with a three-hour delay in recovery. Many of the problems were unrecognized hardware malfunctions and not pilot error, however, Carpenter never flew again. 
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May 29: The Air Force School of Aviation Medicine, Brooks Air Force Base, Texas,

began a simulated long-duration Gemini mission. Two men were to live for 14 days in a 100-percent-oxygen atmosphere maintained at a pressure of 5 pounds per square inch, the proposed spacecraft environment.
June 7: At an all-day meeting at the Marshall Space Flight Center, NASA leaders met to hash out differences over the method of going to the Moon with Project Apollo, with the debate getting heated at times. The contention was essentially between Earth-orbit versus Lunar-orbit rendezvous (advocated by Langley Research Center engineer John Houbolt). After more than six hours of discussion those in favor of Earth-orbit rendezvous finally gave in to the lunar-orbit rendezvous mode, saying that its advocates had demonstrated adequately its feasibility and that any further contention would jeopardize the president's timetable. This cleared the path for the development of the hardware necessary to accomplish the president's goal. the Nova rocket concept was terminated.

John Houbolt.jpg
July 8: A hydrogen thermonuclear bomb was detonated 200 miles over the Pacific after launch by a Thor rocket n Operation Dominic. Tests later showed that an artificial radiation belt was created by this explosion.

July 10: Launch of Telestar 1 (communications satellite) on a Thor Delta rocket from LC. Telstar 1 was the first privately sponsored (AT&T) space launch. A medium-altitude satellite, Telstar was placed in an elliptical orbit completed once every 2 hours and 37 minutes, inclined at an angle of approximately 45 degrees to the equator, with perigee about 1000 km from Earth and apogee about 6000 km from Earth, it is still in orbit. It relayed the first live TV transmission overseas on July 23.
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July 22: Mariner-1 Venus flyby probe fails to reach orbit after launch by an Atlas Agena B from LC12. NASA-JPL-USAF Mariner R-1 Post-Flight Review Board determined that the omission of a hyphen in coded computer instructions transmitted incorrect guidance signals to Mariner spacecraft boosted by two-stage Atlas-Agena from Cape Canaveral on July 21. Omission of hyphen in data editing caused computer to swing automatically into a series of unnecessary course correction signals which threw spacecraft off course so that it had to be destroyed by the range safety officer.

Mariner 1 Launch.jpg

August 11-15: 64-orbit flight of Vostok-3, piloted by Andrian Nikolayev. In 1961, Soviet rocket engineer Sergei Korolev pushed for a three-day spaceflight as a follow-up to Vostok 2. Such a mission was opposed by the head of cosmonaut training, Nikolai Kamanin and the cosmonauts themselves, who were concerned about unforeseen health effects that might result from extending space flights too quickly (Titov had severe space motion sickness on Vostok-2). Plans for a three-day mission only went forward when the approval of Soviet Premier Nikita Khrushchev was obtained; in the end, Vostok 3 would last nearly four days. Training was expanded to condition cosmonauts against space sickness and select those candidate spacefarers deemed least susceptible. The launch of Vostok 3 came over a year after the previous Soviet spaceflight, due in part to a Zenit rocket that exploded during an attempted high priority reconnaissance satellite launch, damaging on of the launch pads in May. Nikolayev unstrapped himself from his seat and became the first spacefarer to float freely in conditions of microgravity in space. He later married Valentina Tereshkova, and fathered the first child born to parents that had both flown in space.
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August  12-15: 48-orbit fight of Vostok-4, piloted by Pavel Popovich. Approached to within 6.5 km of Vostok -3. The Vostok spacecrafts did not have the ability to modify its orbit, so this was due to a pre-planned launch trajectory. Popovich had problems with his life support system, resulting in the cabin temperature dropping to 10 degrees Centigrade and the humidity to 35%. Before the mission, Popovich had been briefed to tell ground control that he was "observing thunderstorms" if he experienced the motion sickness that had plagued Titov and needed to return on the next opportunity. Unfortunately, he actually did report seeing thunderstorms over the Gulf of Mexico, and ground control took this as a request for an early return. He was ordered down a day early, landing within a few minutes of Nikolayev. Only on the ground was it discovered that he was willing to go the full duration.
August 17: Carl Sagan advocates the sterilization of all Lunar and Interplanetary spacecraft. He postulates that the Moon has probably already been contaminated by the Luna II and Ranger IV spacecraft. He also advocates for quarantining any returning spacecraft in the future.

August 25: A Venus lander (2MV-1 #3 also called Sputnik 19) was left stranded in the low Earth orbit as a result of the upper stage failure of the Molniya 8K78 rocket (a four staged modification of the R-7).
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August 27: Successful launch of Mariner 2 by an Atlas Agena B from LC12. Mariner 2 was a modified Block I Ranger spacecraft  and flew by Venus with a closest approach of 22,000 miles on December 4, 1962. It determined that Venus had an extremely thich atmosphere with high surface tempertures. It also extensively measured and characterized the interplanetary solar stream.
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September 1: The 2MV-1 No. 4 Venus lander (also called Sputnik 20) was left stranded in the low-Earth orbit due to the fourth stage failure of the Molniya 8K78 rocket.
September 12: The 2MV-2 No. 1 Venus flyby probe (also called Sputnik 21) was left stranded in the low-Earth orbit due to the fourth stage failure of the Molniya 8K78 rocket.
September 17: A second group of nine astronauts (Neil Armstrong, Frank Borman, Charles Conrad, Jim McDivitt, Jim Lovell, Elliott See, Tom Stafford, Ed White and John Young) was selected by NASA in September 1962. All of this group flew missions in the Gemini program except Elliott See, who died in a flight accident while preparing for the Gemini 9 flight. All of the others also flew on Apollo, except for Ed White, who died in the Apollo 1 launchpad fire. 
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September 19: Albert Crews was added to the Dyna-Soar program and the names of the six active Dyna-Soar astronauts were announced to the public. 

September 29: Launch of Alouette 1 (Canadian atmosphere research satellite) by a Thor- Agena B from Vandenburg AFB. First non-US/USSR satellite.

Alouette 1.jpg

October 3: Launch of Mercury-Atlas 8 on a six-orbit mission with Sigma-7; piloted by Walter M. Schirra, Jr. It was termed a "textbook flight" with the only abnormality being minor increased thermal heating in the space suit. Fuel consumption was not a problem allowing confidence that longer Mercury flights could be scheduled. The increased radiation from Operation Dominic did not affect the flight as it was contained in a belt at an altitude of over 400-miles. MA-8 landed 275 miles northeast of Midway Island, 9,000 yards from the prime recovery ship, the USS Kearsarge. Schirra stated that he and the spacecraft could have continued for much longer. MA-8 launch was relayed via the Telstar satellite to television audiences in Western Europe.
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October 15: French launch of a Veronique sounding rocket with a rat (Castor) on board. Reached an altitude of 75 miles.

Veronique.jpg

October 18:  French launch of a Veronique sounding rocket with a rat (Pollux) on board. Not recovered.

October 18: Launch of Ranger 5 by an Atlas Agena B from LC12, another Block II spacecraft in a lunar impact attempt. A malfunction led to the transfer of power from solar to battery power. Normal operation never resumed; battery power was depleted after 8 hours, and all spacecraft systems died. The first midcourse correction was never implemented, and Ranger 5 passed the Moon at a range of 724 kilometers on 21 October and entered a heliocentric orbit.
October 24: The 2MV-4 No. 3 (also called Mars 1962A or Sputnik 22) Mars flyby probe was left stranded in the low Earth orbit due to the fourth stage explosion of the Molniya 8K78 rocket.

October 25: B. F. Goodrich delivered a prototype partial-wear, quick-assembly, full-pressure suit to Manned Spacecraft Center (MSC) for evaluation by Life Systems Division. The partial-wear feature of this suit, demanded by the long-duration missions planned for the Gemini program, comprised detachable suit components (sleeves, legs, helmets). This was the second of two partial-wear suit prototypes called for by the original contract; but MSC had, in the meantime, requested B. F. Goodrich to provide 14 more suits based on this design. The additional suits varied only in size; they were to follow the design of the prototype according to the specifications of October 10, 1962. The prototype, originally designated G-2G, became G-2G-1 and the remaining suits were designated G-2G-2 through G-2G-15. MSC requested extensive design changes after

evaluating G-2G-1 and several other suits. The final model was G-2G-8, delivered to MSC on January 21, 1963. It was later rejected in favor of a suit designed by David Clark Company, Inc., Worcester, Massachusetts, which incorporated B. F. Goodrich helmets, gloves, and additional hardware.

November 1: The 8K78 Molniya rocket launches the Soviet Mars-1 probe (2MV-4 No. 4) toward Mars. Contact lost en route at the distance of 106 kilometers from Earth. Closest approach to Mars occurred at 193,000 km on 6/19/63. Also called Sputnik 23.
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November 4: The 2MV-3 No. 1 Mars lander (also called Mars 1962B or Sputnik 24) left stranded in low Earth orbit due to the fourth stage failure of the Molniya 8K78 rocket.
November 7: NASA officially endorses LOR as the lunar landing mission profile.

November 16:  Successful launch from LC34 of SA-3 (suborbital Block I Saturn 1 test flight of only the S-1 stage). 86,000 kg water released at apogee of 167 km in another upper atmosphere test. Third test flight. 

December 13: Launch of Relay 1 from LC17A by a Thor Delta B.

Relay 1.jpg

December 13: Launch of a Project Stargazer balloon flight. Joseph Kittinger and William White reached an altitude of 81,500 feet.
December 14: The Mariner-2 spacecraft completes world's first flyby of Venus at a distance of 34,800 kilometers (22,000 miles) and scanned its surface with infrared and microwave radiometers, capturing data that showed Venus's surface to be about 425°C (800°F) and that it had a very thick atmosphere. Three weeks after the Venus flyby Mariner 2 went off the air on January 3, 1963. It is now in a solar orbit.

December 19: Titan II N-11, the eighth flight in a series conducted by the Air Force to develop the weapon system, was launched from Cape Canaveral. It carried a design change intended to reduce the amplitude of longitudinal oscillations which had appeared during first stage operation on all seven of the previous Titan II flights. This phenomenon, which subsequently became known as POGO, generated g-forces as high as nine-g in the first stage and over three-g at the position on the missile corresponding to the location of the spacecraft on the Gemini launch vehicle. Fearing the potentially adverse effect on astronaut performance of such superimposed g-forces, NASA established 0.25 g at 11 cycles per second as the maximum level tolerable for Gemini flights. As a first try at solving the POGO problem, Titan II N-11 carried standpipes in each leg of the stage I oxidizer feed lines to interrupt the coupling between the missile's structure and its propulsion system. This coupling was presumed to be the cause of the instability. Postflight analysis, however, revealed that the POGO fix was unsuccessful;

longitudinal oscillation had actually been multiplied by a factor of two.
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Orbital Launch Manifest 1963.txt 

January 4:  Launch failure of the Soviet Luna 1963A (E-6 #2) due to failure of insertion burn. This was an attempted lunar soft landing. Also called Sputnik 25.

February 3: Launch failure of the Soviet Luna 1963B (E-6 #3) due to gyroscope failure. This was an attempted lunar soft landing.

February 6: Astronaut trainees concluded their formal academic training with a course on

orbital mechanics and flight dynamics. Flight crew personnel had been receiving basic science training for two days a week over the past four months. During this period, they also received Gemini spacecraft and launch vehicle familiarization courses and visited several contractor facilities, including McDonnell, Martin, Aerojet, and Lockheed. Among subjects studied were astronomy, physics of the upper atmosphere and space, global meteorology, selenology, guidance and navigation, computers, fluid mechanics, rocket propulsion systems, aerodynamics, communications, environmental control systems, and medical aspects of space flight. Flight-crew training plans for the rest of the year, which were being formulated during February, called for space science and technology seminars, celestial recognition training, monitoring the Mercury-Atlas 9 flight, weightless flying, pressure suit indoctrination, parachute jumping, survival training, instruction in spacecraft systems and launch support, paraglider flying, centrifuge experience, docking practice, and work with the flight simulator.

February 7: NASA announced a simplified terminology for the Saturn booster series: Saturn C-1 became "Saturn I," Saturn C-1B became "Saturn IB," and Saturn C-5 became "Saturn V."

March 7: A series of problems in the Gemini  Paraglider Development Program culminated in the loss of a second half-scale test vehicle in a deployment flight test. As early as October 19, 1962, budget pressure had prompted some consideration of dropping the paraglider from the Gemini program. The Paraglider was downgraded to a research and development program.

Gemini paraglider 2.jpg
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March 28: NASA launched Saturn SA-4 from Cape Canaveral LC34. The S-I Saturn stage reached an altitude of 129 kilometers (80 statute miles) and a peak velocity of 5,906 kilometers (3,660 miles) per hour. This was the last of four successful tests for the first stage of the Saturn I vehicle. After 100 seconds of flight, the No. 5 engine of the booster's eight engines was cut off by a preset timer. That engine's propellants were rerouted to the remaining seven, which continued to burn. This experiment confirmed the "engine-out"capability that MSFC engineers had designed into the Saturn I. 
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April 5: Launch of Luna 4. This was a failed (due to a failure of the mid course correction burn) lunar soft landing attempt resulting in a flyby of the Moon with a closest approach of 5,180 miles.

 Luna 4.jpg

April 29-May 1: Space Medicine Branch meeting in Los Angeles, California. A. H. Schwichtenbert, M.D. was elected President.

Due to the retirement of Dr. Hubertus Strughold that year, the “Hubertus Strughold Award” was initiated. The first recipient 

Space Medicine was Capt. Ashton Graybiel, M.D.

The citation of the Strughold Award is:

“The Hubertus Strughold Award will be presented each year to a member of the Space
Medicine Association of the Aerospace Medical Association for dedication and
outstanding contributions in advancing the frontiers of Space Medicine, and/or for sustained contributions to furthering the goals of the Space Medicine Association.”
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May 6: Astronauts M. Scott Carpenter, Walter M. Schirra, Jr., Neil A. Armstrong, James A. McDivitt, Elliot M. See, Jr., Edward H. White II, Charles Conrad, Jr., and John W. Young participated in a study in LTV's Manned Space Flight Simulator at Dallas, Tex. Under an MSC contract, LTV was studying the astronauts' ability to control the LEM manually and to rendezvous with the CM if the primary guidance system failed during descent. 

May 9: The nine new flight crew members completed a zero-gravity indoctrination program at Wright-Patterson Research Laboratory. A modified KC-135 aircraft carried the astronauts on two flights each. A flight included 20 zero-gravity parabolas, each lasting 30 seconds.

May 15: Faith 7, piloted by Astronaut L. Gordon Cooper, Jr., was launched from Cape Canaveral. An Atlas rocket boosted the Mercury spacecraft into a 161.3 by 267 kilometer (100.2 by 165.9 statute mile) orbit. After 22 orbits, Cooper manually fired the retrorockets and the spacecraft reentered the atmosphere, landing safely in the Pacific Ocean 34 hours, 19 minutes, and 49 seconds after liftoff. Astronaut Cooper was reported in good condition. Cooper's one-day flight turned out to be the final Mercury flight. 
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May 30: In its first estimates of reliability for the LEM, Grumman reported a 0.90 probability for mission success and 0.994 for crew safety. (The probabilities required by NASA were 0.984 and 0.9995, respectively.)

Model LEM 1963.jpg

June 5: NASA announced that it would select 10 to 15 new astronauts to begin training in October. Civilian applications were due July 1; those from military personnel, prescreened by their services, were due July 15. New selection criteria reduced the maximum age to 35 years and eliminated the requirement for test pilot certifications.

June 12: The Mercury-Atlas 10 mission (scheduled to be flown by Alan Shepard) was canceled, thus ending the Mercury Program.

June 14: The Soviet Union launched Vostok V, piloted by Lt. Col. Valery F. Bykovsky. Two days later Lt. Valentina V. Tereshkova, the first spacewoman, followed in Vostok VI. Purposes of the dual mission were to study the medical-biological effects of prolonged space flight upon humans and to perfect spacecraft systems. On its first orbit, Vostok VI came within about three miles of Vostok V, apparently the closest distance achieved during the flight, and established radio contact. Both cosmonauts landed safely on June 19. The space spectacular featured television coverage of Bykovsky that was viewed in the West as well as in Russia.
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July 9: Gemini Project Office (GPO) completed a test program on the centrifuge at Ames Research Center to evaluate the effects on pilot performance of longitudinal oscillations (POGO) of the Gemini launch vehicle. When subjected to oscillatory g-loads ranging from 0 to + 3g superimposed on a steady-state load of 3.5g, pilot perception and performance decreased markedly above +0.25g. Primary effects were impaired pilot vision, reduced eye scan rate, masked sensory perception and kinesthetic cues, and degraded speech. GPO reconfirmed the need to reduce POGO to a maximum of 0.25g.
July 15: NASA  received  271 applications for the astronaut program. Seventy-one were military pilots (one from the Army, 34 from the Navy, 26 from the Air Force, and 10 from the Marines). Of the 200 civilians applying, three were women. 

July 26: Launch from Cape Canaveral LC17A of Syncom 2 on a Thor Delta B into an orbital altitude of 26,200 miles. This was the first geosynchronous satellite (first described by Herman Potocnik Noordung in 1929).

Syncom 2.jpg

August 5: The new NASA Gemini astronaut crew members and two of the Mercury astronauts began a five day desert survival course at Stead Air Force Base, Nevada. The course, oriented toward Gemini missions, was divided into three phases: (1) one and one-half days of academic presentations on characteristics of world desert areas and survival techniques; (2) one day of field demonstrations on use and care of survival equipment and use of the parachute in construction of clothing, shelters, and signals ; and (3) two days of remote site training, when two-man teams were left alone in the desert to apply what they had learned from the academic and demonstration phases of the program.

Desert training.jpg

August 28: Launch of Little Joe II from White Sands Missile Range.

Little Joe II Liftoff 120864.jpg

September 6: The 16 NASA astronauts began training in water and land parachute landing techniques. This training was necessary because in low level abort (under 70,000

feet) the pilot would be ejected from the spacecraft and would descend by personnel parachute. A towed 24-foot diameter parasail carried the astronauts to altitudes as high as 400 feet before the towline was released and the astronaut glided to a landing.

September 12: NASA announced that, in the future, unmanned lunar landing spacecraft (e.g., Rangers and Surveyors) will be assembled in "clean rooms" and treated with germ-killing substances to reduce the number of microbes on exposed surfaces. These sterilization procedures, less stringent than earlier methods, were intended to prevent contamination of the lunar surface and, at the same time, avoid damage to sensitive electronic components. Heat sterilization was suspected as one of the reasons for the failure of Ranger spacecrafts.

September 20: In a speech to the United Nations, President Kennedy proposes a joint US-Soviet Lunar mission.

October 18: NASA announced the selection of 14 astronauts for Projects Gemini and Apollo, bringing to 30 the total number of American spacemen. They were Maj. Edwin E. Aldrin, Jr., Capt. William A. Anders, Capt. Charles A. Bassett II, Capt. Michael Collins, Capt. Donn F. Eisele, Capt. Theodore C. Freeman, and Capt. David R. Scott of the Air Force; Lt. Cdr. Richard F. Gordon, Jr., Lt. Alan L. Bean, Lt. Eugene A. Cernan, and Lt. Roger B. Chaffee of the Navy; Capt. Clifton C. Williams, Jr., of the Marine Corps; R. Walter Cunningham, research scientist for the Rand Corporation; and Russell L. Schweickart, research scientist for MIT.

NASA Group 3

October 30: Titan II development flight N-25 was launched from the Atlantic Missile

Range. It carried the oxidizer surge chamber and fuel accumulator kit intended to reduce the amplitude of longitudinal vibration which had characterized earlier flights. NASA regarded 0.25 g as the maximum level tolerable in manned space flight; this flight achieved a level of 0.22 g, the first to fall within acceptable limits. Two later Titan II development flights (N-29 on December 12, 1963, and N-31 on January 15, 1964) and the flight of Gemini-Titan 1 confirmed the validity of this decision. 

Titan II Launch.jpg

November 22: President John F. Kennedy was assassinated in Dallas, Texas.

November 27: First successful launch of the Atlas Centaur (Atlas Centaur 2) from LC 36A. For the first time, a liquid hydrogen fueled rockets is fired in space .   

December 1: A tentative schedule for the Apollo Program was released:

Final Saturn I flight (SA-10): June 1965 

First Saturn IB flight (SA-201): First quarter, 1966 

First manned Saturn IB flight: Either SA-203, third quarter of 1966, or SA-207, third 

quarter of 1967.

First Saturn V flight (SA-501): First quarter, 1967 

First manned Saturn V flight: Either SA-503, third quarter of 1967, or SA-507, second

 quarter of 1968.

December 10: USAF Project Dyna-Soar is canceled. It was immediately replaced (that day) by the MOL (Manned Orbiting Laboratory). This is a Gemini B spacecraft with a small, attached space station launched by a Titan III for a 30-day military reconnaissance mission. It was to be launched in the early 1970’s from KSC and Vandenburg AFB. It was canceled in June 1969 due to the success of unmanned reconnaissance satellites. 17 astronauts had been chosen for the program and after cancellation, 7 transferred to the NASA astronaut corps and all seven eventually flew on the Space Shuttle.
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December 13: NASA canceled five Ranger flights (numbers 10 through 14) designed to take high-resolution photographs of the lunar surface before impact. Cancellation of the flights was projected to save $90 million.

December 16: NASA and the U.S. Air Force Aerospace Medical Division completed a joint manned environmental experiment at Brooks Air Force Base, Tex. After spending a week in a sea-level atmospheric environment, the test subjects breathed 100 percent oxygen at 5 psi at a simulated altitude of 8,230 meters (27,000 feet) for 30 days. They then reentered the test capsule for observation in a sea-level environment for the next five days. This experiment demonstrated that men could live in a 100 percent oxygen environment under these conditions with no apparent ill effects.

Journal of Aviation Medicine articles:

Douglas, W K.
Preparation of the astronaut.


JAM
1963
34:232-235.

34030232-1.pdf

Classics in Space Medicine - Preparation 1963.pdf

Cockett, A T K, Beehler, C C. Total body hypothermia for prolonged space travel.
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Berkner, L V.
Space medicine from the perspective of space geophysics.
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Konikoff, J J, Reynolds, L W. Development of water recycling device with special reference to space application.
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Konikoff, J J, Reynolds, L W, Harris, E S. Electrical energy from biological systems.
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Loret, B J. Optimization of space vehicle design with respect to artificial gravity.
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Michel, E L, Smith, G B, Johnston, R S. Gaseous environment considerations and evaluation programs leading to spacecraft atmosphere selection.

34121119-1.pdf





JAM
1963
34:1119-1121.

Odland, L T, Michaelson, L M. Space travel:  Suggested method for predicting human response to ionizing radiation.
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Peters, J, Benjamin, F B, Helvey, W M, Albright, G A. Study of sensory of deprivation pain and personality relationships for space travel.
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Reynolds, H H, Grunzke, M E, Rohles, F H. Effects of exposure to simulated launch and reentry profiles on chimpanzee performance.
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34030196-1.pdf

Rohles, F H, Reynolds, H H. Proposed approach toward determining the psychophysiological effects of prolonged space flight.
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Roman, J A, Warren, B H, Graybiel, A. Functions of the semicircular canals during weightlessness
.
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Smedal HA, Rodgers TA, Duane TD, Holden GR, Smith JR. The physiological limits of performance during acceleration.
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Lambertson CJ. The philosophy of extremes for the gaseous environments in manned, closed ecological systems. 
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Morgan TE, Ulvedal F, Cutler RG, Welch BE. Efects on man of prolonged exposure to oxygen at a total pressure of 190 mm. Hg
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Morgan TE, Cutler RG, Shaw EG, Ulvedal F, Hargreaves  JJ, Moyer Je, McKenzie  RE, Welch BE. Physiological effects of exposure to increased oxygen tension at 5 psi.
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Kasten DF. Human performance in short orbital transfer.
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Springer WE, Stevens  TL, Streimer I.  The metabolic cost of performing a specific exercise in a low-friction environment. 
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Corkhill DJ. Space Radiation Monitoring System. 
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Binc BW, Barr NL. Some responses of squirrel monkeys to high g - brief duration profiles. 
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Brannon EW, Rockwood CA, Potts P. The influence of specific exercises in the prevention of debilitating musculoskeletal disorders; implication in physiological conditioning for prolonged weightlessness.


JAM
1963
34:900-906.

34100900-1.pdf 

Gunderson EKE, Nelson PD. Adaptation of small groups to extreme environments.
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McCally M, Graveline D. Sympathoadrenal response to water immersion.
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January 21: Launch of Relay 2.

January 24: Successful launch of Saturn I - SA-5. This was the first launch of the Block II Saturn I with the S-I first stage and the S-IV second stage (powered by six RL-10 engines). This was the first orbital launch of a Saturn I.

SA-5 Launch.jpg

January 30: Launch of the first of the Block III Ranger spacecraft, Ranger 6. Impacted Mare Tranquillitatis on 2/2 but failed to return images.

Ranger Block 3.jpg

Ranger Block III.png

February 19: Launch failure of Venera 3MV-1 #2 (attempted Venus flyby).

February 20: Launch of Echo 2.

February 20: Gemini Projects Office canceled the paraglider landing system for Gemini and determined that all Gemini landings would be water recovery. This was not announced to the public until August.

Early 1964: Alan Shepard experiences several episodes of severe dizziness, vertigo, and nausea and is diagnosed with Meniere's disease. This results in his disqualification from the astronaut corps.

March 21: Launch failure of Luna E-6 #6 (attempted Lunar soft lander). Failed to reach earth orbit.
Luna E-6.jpg

March 21: Completion of the Mission Control Center (Building 30) at NASA JSC.

March 25: At a meeting of the Gemini Project Office's Trajectories and Orbits Panel, members of the Flight Operations Division described two mission plans currently under

consideration for the first Agena rendezvous flight. One was based on the concept of tangential Agena and spacecraft orbits, and a second plan, based on a proposal by Edwin E. Aldrin, Jr., then of Air Force Space Systems Division, involved orbits which were concentric rather than tangential. The most significant advantage of the second plan was that it provided the greatest utilization of onboard backup techniques; that is, it was

specifically designed to make optimum use of remaining onboard systems in the event of failures in the inertial guidance system platform, computer, or radar.
March 27: Launch failure of Venera 3MV-1 #3 (attempted Venus flyby). Fourth stage did not restart. Also called Sputnik 27.

May 11-14: Space Medicine Branch meeting in Miami Beach, Florida. James G. Gaume, M.D. was elected President. Guest Speaker was Congressman Daddaria from Connecticutt. Maj. Gen. Otis O. Benson, M.D. received the Strughold Award.
Panels were held on "Medical Support for Project Gemini" (Moderated by Dr. Charles Berry)

Program 1964.pdf

Abstarcts 1964.pdf

April 2: Successful launch of Zond 1 (Venera 3MV-1 #4). This was a Venus flyby that suffered communications failure enroute (the closest approach was 62,000 miles on 7/4).

Zond 1.gif

Zond 1 #2.jpg

April 8: Launch of Gemini 1 (GT-1) from LC-19. Mission successful after 3 orbits, spacecraft burned up on re-entry as planned after 64 orbits.

Gemini 1.jpg

April 20: Launch failure of Luna E-6 #5 (attempted Lunar soft lander). Failed to reach Earth orbit.
May13: Little Joe II (A-001) launch with a boilerplate capsule (BP-12) from White Sands Missile Range. It performed a successful LES abort at an altitude of 15,400 ft.

May 28: Launch of Saturn I - SA-6 from LC-37B. The payload was a boilerplate Apollo spacecraft (A-101). Launch was successful despite the failure of a center H-1 engine.

SA-6 on launch pad.jpg

Saturn I SA-6 Launch.jpg
 May: At an international conference, Vasily V. Parin (Director of IBMP) states that it is doubtful that man can function much past seven days in space as Bykovsky and Tereshkova displayed severe orthostatic hypotension on return from their four-day space flight. They did not show return to normal cardiovascular function until 10 days post-flight.

Parin.jpeg

Parin.txt
June 8: The entire complement of astronauts began launch abort training on the Ling- Temco-Vought simulator. Group 1 (selected April 1959) and Group 2 (September 1962) astronauts averaged approximately 100 runs each whereas Group 3 (October 1963)  astronauts completed 32 runs apiece. The Gemini-Titan 3 launch profile was simulated in detail, including such cues as noise, vibration, pitch and roll programming, and other motion cues which results from various launch anomalies. The training was completed July 30.

NASA Group 1 and 2.jpg

June 30: Launch failure of Atlas Centaur 3 from LC 36A. One of the RL-10 turbopumps failed.

Atlas Centaur 063064.jpg

Atlas Centaur Launch 3.jpg

July 28: Launch of Ranger 7 that successfully impacted the Moon (Mare Nubium) on 7/31 and sent back 4308 images.

Ranger 7.jpg

Ranger7 First Picture.jpg

Ranger 7 Last Photo.jpg

Ranger VII.flv

August 19: Successful launch of Syncom 3 (geosynchronous communications satellite) on the maiden flight of the Delta D launch vehicle.

August 28: Successful launch of Nimbus 1 (Air Force weather satellite) into a polar orbit from Vanderburg AFB).

Nimbus 1.jpg

Nimbus 1 Sketch.jpg

Nimbus Weather Map 0964.jpg
September 1: Launch failure of the first Titan IIIA from LC-20. This was a Titan II with a third (transtage). The transtage failed to pressurize.
Titan IIIA 090164.jpg

September 18: Successful launch of Saturn I - SA-7 from LC-37B. The payload was a boilerplate Apollo spacecraft (A-102).

SA-7 Launch.jpg

October 12: Successful launch and mission of Voshkod 1 on only a 16-orbit flight. First multi-manned spacecraft. First medical doctor in space. First soft landing on the ground. The three cosmonauts were Vladimir Komorov, Konstantin Feoktistov, and Boris Yegorov, M.D. The spacecraft was too cramped to wear spacesuits and there was no mechanism for launch abort. Training time for the crew was less than four months as there was a switch of crewmembers for political reasons. Backup medical doctors were Aleksi Sorokin, M.D. and Vasili Lazarev, M.D.

Voshkod 1 Rollout.jpg

Voshkod 1 Launch.jpg

Voshkod 1 Crew.jpg

Crew Voskhod 1.doc

Voskhod 1 (USSR).mp4

October 31: Astronaut Theodore C. Freeman was killed in a T-38 crash on approach to Ellington AFB. He lost engine thrust after a bird strike and ejected at low altitude. He was the first astronaut fatality.

Freeman.jpg

November 5: Launch failure of Mariner 3 from LC-13 on a Delta D launch vehicle. The payload shroud failed to detach preventing deployment of the solar panels.

November 16-18: The “Third International Symposium on Bioastronautics and the Exploration of Space” was held by the School of Aerospace Medicine in San Antonio. It was sponsored by Maj. Gen. Theodore Bedwell and Dr. Hubertus Strughold. The presentations were later published as a book.

Ref - Bedwell TC Jr., Strughold H. “Bioastronautics and the Exploration of Space –Third International Symposium”. Publisher: John Wiley and Sons. 1965.
November 28: Successful launch of Mariner 4 from LC-12 on a Delta D launch vehicle. Closest approach to Mars was 6,118 miles on July 14, 1965. The data collected radically changed the perception of Mars. Extensive cratering found on the 22 photographs that were taken indicated that weather and water erosion had been minimal for several billion that the surface was not protected from solar radiation. The atmosphere was calculated to be only 4.1-7.0 millibars by radio occulation. This was a tenth of the predicted result and meant that water could not exist in liquid or even solid form. The polar caps therefore were now realized to be  composed of CO2 dry ice and not water ice. It also indicated that the atmosphere was almost all CO2 and without water vapor or nitrogen. The conclusion was that Mars was Moon-like and not Earth-like.

Mariner 4 Launch.jpg

Mariner 4.jpg
November 30: Launch failure of Zond 2 (Mars 3MV-4A #2). Communications were lost enroute. The spacecraft flew by Mars on 8/6/65 with a closest approach of only 1500 km.

December 8: Launch of Little Joe II (A-002) with a boilerplate Apollo capsule (BP-23) at White Sands. A successful LES abort at max q dynamic pressure at an altitude of 29,500 ft was demonstrated.

Little Joe II 120864.jpg

December 9: Attempted launch of Gemini II (GT-2) which resulted in a launch pad abort due to loss of first stage hydraulic pressure prior to release of the hold down.

December 10: First successful launch (second attempt) of a Titan IIIA from LC-20.

December 11: Launch failure of an Atlas Centaur (Atlas Centaur 4) from LC-36A with the Surveyor mass model. Centaur stage failed to restart.

AC-4 Launch 121164.jpg

Journal of Aviation Medicine articles:

Guedry, FE, Kennedy, RS, Harris, CS, Graybiel, A. Human performance during two weeks in a room rotating at three rpm.
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Bartlett, RG, Swet, CJ
. Cornucopia two-gas atmosphere system for man in space.
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Bongers, LH. Sustaining life in space--a new approach.
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Cohen, LA. Human spatial orientation and its critical role in space. travel.



Spatial Orientation.pdf
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Hazel, J. Radiation hazards and manned space flight.
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McCally, M. Plasma volume response to water immersion:  Implications for space flight.
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Margaria, R, Cavagna, G A. Human locomotion in subgravity
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Miller, PB, Hartman, BO, Johnson, RLLamb, LE. Modification of the effects of two weeks of bed rest upon circulatory functions in man.
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Miller, PB, Johnson, R LLamb, L E. Effects of four weeks of absolute bed rest on circulatory functions in man.



JAM
1964
35: 1194-1200.

35121194-1.pdf
Schaefer, HJ. Radiation field inside space vehicles.
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Schaefer, HJ. Radiation monitoring on Project Mercury:  Results and implications.

35090829-1.pdf
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Schmidt, I. Is there a moon illusion in space?

Moon Illusion.pdf
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Seeler, HW. Complete emergency life sustaining system for spacecraft.
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Whitset, CE. A Mathematical Model to Represent Weightless Man.
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Lamb L. An assessment of the circulatory problem of weightlessness during prolonged spaceflight. 
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White SC, Berry C. Resume of present knowledge of Man's ability to meet the space environment.
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Classics in Space Medicine - Resume 1964.pdf

Katz FH. Adrenal function during bedrest.
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Adams CR. Lunar landing vehicle helicopter landing simulation study
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Coe CS, Christensen C. Carbon dioxide management in spacecraft atmospheres.
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Weber TB, Dickey JR, Jackson NN, Register JW, Conkle MS. Monitoring of  trace constituents in simulated manned spacecraft.
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Schone H. On the role of gravity in human spatial disorientation.
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Zalusky R, Ulvedal F, Herlocher JE, Welch BE. Physiologic response to increased oxygen partial pressure. III Hematpoesis.
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Montgomery PO, Rosenblum E, Stapp B. Gravity, radiation and growth.
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Colehour JK. The effects of Coriolis acceleration during zero gravity parabolic flight.
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Bush WH. Carbon dioxide measuring systems for manned spacecraft.
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Geber WF. Hemodynamic variations in the anaesthesized dog during simulated weightlessness.
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Lynch VH, Amman ECB, Godding RM. Urine as a nitrogen source for photosynthetic gas exchangers.
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Lamb LE, Johnson RL, Stevens PM, Welch BE. Cardiovascular deconditioning from space cabin simulator confinement.
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Robertson WG, Hargreaves JJ, Herlocher JE, Welch BE. Physiologic response to increased oxygen partial pressure. II Respiratory Studies.

35070618-1.pdf




JAM
1964
35: 618-622.

Stapp JP, Taylor ER. Space cabin landing impact vector effects on human physiology.
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Chianta MA, Stoll A. Effect of oxygen enriched atmospheres on the the burning rate of fabrics.
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Giovanni CD, Birkhead NC. Effect of minimal dehydration on orthostatic tolerance following short term bed rest.
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January 19: Successful launch of Gemini Titan II from LC-19 on an unmanned suborbital flight to test the reentry system of the Gemini spacecraft. The spacecraft’s fuel cells were of an earlier prototypical design and failed pre-launch.

Gemini 2 Reentry.jpg

Gemini 2.mp4

Gemini 2.flv

January 22: Launch of Tiros 9 (weather satellite).

February 3: Launch of Orbiting Solar Observatory -2.

February 3: Launch of Ranger 8, which impacts the Moon at Mare Tranquillitatis on February 20 after returning 7137 photos of the Lunar surface.

Ranger 8 Last Photo.gif

February 16: Launch of Saturn I SA-9 from LC 37B with payload A-103 (Pegasus I) and a boiler plate Apollo capsule. Pegasus was a satellite designed to collect micrometeoroid data.
SA-9 Launch.jpg
Pegasus.jpg
March 2: Unsuccessful launch of Atlas Centaur 5 from LC-36A with a surveyor mass payload (SD-1). Exploded on launch pad resulting in the activation of LC-36B for future launches.
Atlas Centaur 5 Rocket Explosion 1965.mp4

March 12: Unsuccessful launch of a Soviet lunar soft lander (Cosmos 60) which failed to leave Earth orbit. Also called E-6 #9.
E-6.jpg
March 18: Voskhod 2 launches with Pavel Belyayev and Alexei Leonov into orbit for a 16 orbit flight. Leonov performs the first EVA which lasted 12 minutes after the first orbit. Leonov had difficulty returning back into the spacecraft due to spacesuit stiffness in vacuum. He suffered from heat exhaustion due to the extreme exertion that was required. He vented air from his spacesuit to climb back into the capsule (the spacesuit had two pressure settings – 5.89 psi and 3.97 psi). An inflatable exterior airlock was used as the Voskhod avionics required ambient cabin air for cooling. There was difficulty in closing the airlock hatch. Reentry was not successful on the first try and a second attempt one orbit later was successful using manual control. The reentry was complicated by the orbital module not separating from the descent module (inducing spinning of the spacecraft until the connecting bolts burned through), malfunction of the automatic landing system, and an offset center of gravity which resulted in a reentry of over 10 g and an overshoot of over 2000 km. The spacecraft landed in the Ural Mountains of Siberia in deep snow and was not found until the next day by recovery forces on skis. Overnight temperatures were -30 degrees centigrade and the cosmonauts were threatened by wolves. The Voskhod spacecraft was considered too dangerous and was never flown again.
Voskhod-2 Production.jpg

Voskhod-2 Pad.jpg

Leonov.jpg

Voskhod-2.jpg

Voskhod-2.png

Voskhod 2 sketch.jpg

Voskhod-2 Inflight.jpg

Leonov (2).jpg

Leonov 2.jpg

Leonov EVA.jpg

Leonov 3.jpg

Leonov 5.jpg

Voskhod-2 Leonov.jpg

Voskhod-2 Recovery 2.jpg

Voskhod 2.flv

Voskhod 2.mp4

Alexi Leonov EVA.flv

Alexi Leonov French.flv

Alexi Leonov Interview.flv

March 21: Launch of Ranger 9, which impacts the Moon on March 24 after returning 5814 photos of the Alphonsus Crater. Final conclusion of the Ranger Program was that cratering occurred on all of the photographs down to the surface and that finding a level area for the Apollo lunar landing would be difficult.
Ranger 9 Alphonsus crater floor.gif

Ranger 9 Spacecraft Impact on Moon.mp4
NASA SP 4210 Ranger Program.pdf
March 23: Gus Grissom and John Young pilot the first two-man Gemini spacecraft, Gemini Titan III, named "Molly Brown" in recognition of Grissom's Mercury splashdown and the loss of his Liberty Bell 7 capsule. Their 3-orbit flight was successful and was the first time that a spacecraft was maneuvered in-flight. Young smuggled a sandwich on the mission, showing that eating normal food was not difficult. The reentry was 84 km short of the splashdown target due to the Gemini capsule not generating as much lift as predicted. Grissom smashed his faceplate on the control panel when the spacecraft shifted from vertical to horizontal during the parachute phase.
Gemini 3 Pre Flight Young Berry.jpg

Gemini 3 Young.jpg

Gemini 3 Grissom Pre Launch.jpg

Gemini 3 Intrepid Recovery.jpg

Gemini 3 (NASA).mp4

Launch of Gemini 3 (NBC).flv
Summary of the Gemini Program:

NASA SP 4203 Project Gemini.pdf
Gemini Medical.txt
NASA Highlights 1965.flv
Project Gemini - Part 1.mp4
Project Gemini  - Part 2.mp4
EVA Chronology.pdf
April 3: Launch of the first nuclear powered satellite (SNAP) from Vandenburg AFB on an Atlas Agena D rocket in a retrograde polar orbit of 700mi X 700 mi. This was the only US nuclear reactor launched into space. It generated 500 watts of power for 43 days until the failure of a voltage regulator. It was hit by orbital debris in 1979, breaking up into over 50 pieces.
Launch SNAP 10A.jpg
SNAP 10A.jpg
April 6: Launch of Intelsat 1 (Early Bird) on a Delta D rocket. It was the first commercial geosynchronous communications satellite (Syncom was the first non commercial). It provided the first live TV coverage of a spaceflight recovery with the splashdown of Gemini 6 in December 1965.
Early Bird.jpg

Delta D Intelsat 1.jpg
April 10: Unsuccessful launch of Soviet lunar soft lander after it failed to reach Earth orbit. Also called E-6 #8.

	April 26-29: Space Medicine Branch meeting in New York City, NY. Charles A. Berry, M.D.

 was elected President. Guest Speaker was Dr. George E. Mueller (Associate Administrator of NASA).


Hans Georg Clamann, M.D. received the Hubertus Strughold Award.

Panels were held on:

 "Progress Report on Project Gemini" (Moderated by Dr. Charles Berry)

"Life Support for Manned Spaceflight" (Moderated by Dr. Stan White)

"Physiology of Simulated Hypogravity (Water Immersion)"

Program 1965.pdf

Abstarcts 1965.pdf
May 12: Launch of Luna 5 (failed Lunar soft lander also called E-6 #10). It crashed on the moon (first Soviet lunar impact since Luna 2) after a gyroscopic failure. A 220 km dust cloud was observed for 10 minutes at the impact site by an observatory.
May 25: Launch of Saturn I SA- 8 from LC 37B with A-104 payload (Pegasus II) and a boiler plate Apollo capsule. All of the Saturn I/Pegasus payloads were close to 34,000 lbs and were placed into an approximately 300 mile by 350 mile orbit.

SA-8 Launch.jpg

June 3-7: Successful 4-day, 66-orbit flight of Gemini IV with James McDivitt and Edward White II. Launched from LC-19, it was controlled from the Mission Control Center in Houston for the first time. Attempted rendezvous with the Titan second stage was unsuccessful as the details of orbital mechanics were not well understood.  White, a particularly strong astronaut, exited his vehicle and performed the first American EVA (20 minutes) on June 3.  He was tethered and used a Hand Held Maneuvering Unit, but quickly ran out of fuel. White had difficulty returning to the Gemini spacecraft. Although very fit, the effort left White exhausted.  One of the main goals of the flight was to show that longer duration flights were possible. A bungee cord was used for resistive exercises and there was concern that the astronauts would be orthostatic as they landed upright and not supine during splashdown.  A controlled lift reentry was not possible as the on-board computer failed on orbit 48 and they landed 80 km short. This was the first flight that the American flag was worn on the space suit.
Gemini 4 Dee OHara.jpg

McDivitt Pre Flight Medical.jpg

EVA Space suit.jpg

Gemini 4 Bungee Cord.jpg

Gemini 4 launch.jpg

White.jpg

White 4.jpg

White 7.jpg

Gemini 4 EVA.jpg

Gemini 4 EVA 2.jpg
Gemini 4 Landing.jpg
Gemini 4 EVA.flv

Gemini 4 EVA 2.flv
GEMINI 4.mp4
Launch of Gemini 4 (CBS).flv

June 11: Launch of Luna 6 (failed Lunar soft lander which flew by the Moon at 99,000 miles, also called E-6 #7). Thrusters at a mid-course correction burn failed to cut off due to an error in the ground command.
July 14: Mariner IV Mars flyby of Mars. Closest approach to Mars was 6,118 miles (9800 km). The data collected radically changed the perception of Mars. Extensive cratering found on the 22 photographs that were taken indicated that weather and water erosion had been minimal for several billion years and that the planet was geologically inactive. The lack of a magnetosphere meant that the surface was not protected from solar radiation. The atmosphere was calculated to be only 4.1-7.0 millibars by radio occulation. This was a tenth of the predicted result and meant that water could not exist in liquid or even solid form. The polar caps therefore were composed of CO2 dry ice and not water ice. It also indicated that the atmosphere was almost all CO2 and without water vapor or nitrogen. The conclusion was that Mars was Moon-like and not Earth-like.

Mariner 4 First Photo.jpg

Mariner 4 Best Photo.gif
Mariner 4.gif
Mariner 4.flv

July 18: Launch of Zond 3 (3MV-4 #3) which returned 25 photos during a Lunar flyby. Closest approach was 9200 km. It was originally to be a Mars flyby, but the launch window was missed. After passing the Moon it continued on a Mars trajectory (Mars was no longer in the correct position) and served as a test flight.
Zond 3.gif

Zond 3 Lunar Photo.jpg
Soviet US Mars Programs.doc
Difficult Road to Mars (Soviet).pdf
July 30: Launch of Saturn I SA-10 from LC 37B with A-105 payload (Pegasus III) and a boiler plate Apollo capsule.

SA-10.jpg

August 11: Successful launch of Atlas Centaur 6 from LC-36B with the surveyor mass model as payload (SD-2).
August 21-29. Eight-day120-orbit  flight of Gemini Titan V with L. Gordon Cooper, Jr. and Charles Pete Conrad. Low pressure in the fuel cells and failure of one of the thrusters in their maneuvering propulsion system limited the mission. Cooper performed several medical tests using inflatable thigh cuffs. Recovery was 130 km short due to ground error in the software. Controllable flight during recovery was demonstrated using asymmetrical lift and a virtual rendezvous was successful demonstrating apogee adjust, phase adjust, plane change, and a coelliptical maneuver. No medical problems were found to prevent longer (14-day) flights. This was the first American flight to break the duration record for space flight.
Cooper Pre Flight Medical.jpg

Gemini 5 Launch Pad.jpg
Gemini 5 Pad 19.jpg

Gemini 5 Launch.jpg
Cooper Conrad Pad Insertion.jpg

Conrad Inflight.jpg

Gemini 5 Recovery.jpg

Dr. Louis Ballenberger and Cooper Gemini 5 Post Flight.jpg

Launch of Gemini 5 (CBS).mp4

October 7: Launch of Luna 7 (failed Lunar soft lander which impacted the Moon). E-6 #11. The astronavigational system was set at the wrong angle and the craft lost attitude control during the landing phase. 
October 25: Unsuccessful launch from LC14 of the Atlas Agena target vehicle (GATV-5002) for Gemini VI. Schirra and Stafford on Gemini VI were waiting in their spacecraft to launch from LC19 ninety minutes later for a rendezvous attempt with the Agena. The Agena stage exploded on ignition necessitating the canceling of the Gemini VI flight which was replanned as Gemini VIA to rendezvous with Gemini VII.
Launch of Atlas Agena 6 (CBS) PT1.mp4

Launch of Atlas Agena 6 (CBS) PT2.mp4

November 16: France launches their first satellite (Asterix) on a Diamant A rocket from Hammaguir, Algeria.
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November 12: Launch of Venera 2 (3MV-4), an intended Venus flyby. Communications failure enroute. Closest approach was on 2/27/66 at 24,000 km.
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November 16: Launch of Venera 3 (3MV-3), an intended Venus soft lander which impacted Venus on March 1, 1966. It was the first spacecraft to impact Venus. Communications failure occurred on approach to Venus with no data returned.
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December 4-18: American astronauts Frank Borman and Jim Lovell fly Gemini Titan VII for fourteen days (206 orbits) after launch from LC19, setting an endurance record that will remain unbroken until 1970. Gemini VI performed a rendezvous on December 15 (first rendezvous by two manned space crafts). They took off their spacesuits for the first time. They performed resistive exercises with a bungee cord and participated in a series of nutritional studies. The fuel cells failed the last two days of the flight, but the spacecraft relied on battery power. They landed 11.9 km from the reentry target – demonstrating a controlled precision landing.
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CBS News Coverage of The Gemini 7 Splashdown and Recovery Part 1.fl

December 6: Launch of Luna 8 (failed Lunar soft lander which impacted the Moon). Failure was due to loss of attitude control during the landing phase. Also called E-6 #12. Eleventh consecutive failure of the Soviet E-6 program to achieve a soft lunar landing.

December 12: Launch  pad abort at LC19 of Gemini VIA with Schirra and Stafford. Ignition was shut down by the onboard computer after a plug prematurely released. Analysis later showed that this was fortuitous as thrust was insufficient due to a plastic cover being left on the gas generator port. Schirra elected not to eject the crew which allowed another launch attempt three days later.
Gemini 6 Launch Pad Abort.jpg
Gemini 6 Abort from Gemini 7.jpg
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December 15-16: Wally Schirra and Thomas Stafford fly Gemini Titan VIA to a rendezvous with Borman and Lovell in Gemini VII on the fourth orbit. During the three orbit station keeping, they closed to within 30 cm. This was the first rendezvous in space. Reentry after 16 orbits was only 18 km from the reentry target  – demonstrating the first controlled precision landing. This was the first recovery that was televised live.
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December 16: Launch of Pioneer 6.
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