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Despite the striking tact that most of

the scientists that the world has
ever known are alive and
working today, despite the fact
that this Nation's own scientific
manpower is doubling every 12
years in a rate of growth more
than three times that of our
population as a whole, despite
that, the vast stretches of the
unknown and the unanswered
and the unfinished still far
outstrip our collective
comprehension

we meet in an hour of change and

challenge, in a decade of hope
and fear, in an age of both
knowledge and ignorance.
The greater our knowledge
increases, the greater our
ignorance unfolds.

It is for these reasons that |

regard the decision last year
to shift our efforts in space
from low to high gear as
among the most important
decisions that will be made
during my incumbency in
the office of the Presidency.

This year's space budget is three times

what it was in January 1961, and it is
greater than the space budget of the
previous eight years combined. That
budget now stands at 5 billion 400
million dollars a year--a staggering
sum, though somewhat less than we
pay for cigarettes and cigars every
year. Space expenditures will soon rise
some more, from 40 cents per person
per week to more than 50 cents a
week for every man, woman and child
in the United States, for we have given
this program a high national priority--
even though | realize that this is in
some measure an act of faith and
vision, for we do not now know what
benefits await us.
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October 4: Sputnik I, the first man-made satellite, successfully launched by the Soviet Union.
January 31: Explorer I, the first U.S. satellite, launched successfully. 
June 23: Preliminary design begun by Rocketdyne Division on a single-chamber liquid-fueled rocket engine (the F-1) of 1.5 million pounds of thrust. 
July 29: The National Aeronautics and Space Act signed, authorizing the establishment of the National Aeronautics and Space Administration (NASA). 
August 15: Development begun of the Juno V (later named Saturn) booster under Advanced Research Projects Agency Order 14. 
October 1: NASA officially constituted and charged with responsibility for the U.S. civilian space program. 


May 25: President John F. Kennedy's proposal to Congress and the nation of an accelerated space program including a manned lunar landing within the decade. 



SP-4002 Apollo Chronoligy
The Key Events
1955
March: The feasibility of a million-pound-thrust liquid-fueled rocket engine established by the Rocketdyne Division of North American Aviation, Inc. 
1957
October 4: Sputnik I, the first man-made satellite, successfully launched by the Soviet Union. 
1958
January 31: Explorer I, the first U.S. satellite, launched successfully. 
June 23: Preliminary design begun by Rocketdyne Division on a single-chamber liquid-fueled rocket engine (the F-1) of 1.5 million pounds of thrust. 
July 29: The National Aeronautics and Space Act signed, authorizing the establishment of the National Aeronautics and Space Administration (NASA). 
August 15: Development begun of the Juno V (later named Saturn) booster under Advanced Research Projects Agency Order 14. 
October 1: NASA officially constituted and charged with responsibility for the U.S. civilian space program. 
October 11: Letter contract signed by NASA with Rocketdyne Division for development of the H-1 engine designed for use in the clustered-engine booster. 
November 5: Space Task Group (STG) officially organized to implement the manned satellite project. 
1959
January 19: Contract signed by NASA with Rocketdyne Division for design and development of the F-1 engine. 
April 9: First group of astronauts selected for the manned space flight program. 
April-December: Detailed study of advanced manned space flight missions by the Research Steering Committee on Manned Space Flight (Goett Committee). 
September 12: Launching by the Soviet Union of Lunik II, which crash-landed on the moon about 35 hours later. 
October 4: Launching by the Soviet Union of Lunik III, which photographed the far side of the moon three days later. 
December 31: NASA approval of the Saturn C-1 configuration and the long-range Saturn development program. 
1960
January 28: NASA's Ten-Year Plan presented to Congress during testimony before the House Committee on Science and Astronautics. 
March 15: ABMA's Development Operations Division and the Saturn program transferred to NASA cognizance. 
April-May: Presentation by STG members of the guidelines for an advanced manned spacecraft program to NASA Centers. 
April 26: NASA selection of the Douglas Aircraft Company to build the second stage (S-IV) of the Saturn C-1. 
April 29: All eight H-1 engines of the Saturn C-1 first stage ground-tested simultaneously for the first time. 
May 25: STG Advanced Vehicle Team formed to conduct research and make preliminary design studies leading to the definition of requirements for an advanced multiman spacecraft. 
May 31: Selection of Rocketdyne Division by NASA to develop the 200,000-pound-thrust J-2 rocket engine. 
July 28-29: The announcement of the Apollo program to representatives of American industry. 
1960
August 30: Industry briefing by Goddard Space Flight Center on feasibility studies for the Apollo spacecraft. 
September 1: The Apollo Project Office formed under the Space Task Group (STG) Flight Systems Division. 
September 13: STG briefing for prospective bidders on the feasibility studies for the Apollo spacecraft. 
October 21: STG selection of the Apollo command module design. 
October 25: Selection by NASA of Convair/Astronautics Division of General Dynamics Corporation, the General Electric Company, and The Martin Company to prepare feasibility studies for the Apollo spacecraft. 
1961
January 6-12: First meetings of the Apollo Technical Liaison Groups, formed to coordinate NASA inter-Center information exchange. 
February 7: Six-month study contract for Apollo guidance and navigation support signed by NASA with the Massachusetts Institute of Technology (MIT) Instrumentation Laboratory. 
February 7: Final report of the Low Committee outlining a manned lunar landing within the decade using either the earth orbit rendezvous or direct ascent technique. 
April 12: First successful manned orbital flight, by Cosmonaut Yuri A. Gagarin of the Soviet Union. 
May 5: First successful American suborbital flight, by Astronaut Alan B. Shepard, Jr. 
May 5: Completion of the first draft of the Apollo spacecraft specifications by STG. 
May 15-17: Submission of final reports by contractors on the feasibility studies on the Apollo spacecraft. 
May 22: Completion of the second draft of the Apollo spacecraft specifications by STG. 
May 25: President John F. Kennedy's proposal to Congress and the nation of an accelerated space program including a manned lunar landing within the decade. 
June 10: Report of the Lundin Committee recommending a low-altitude earth orbit rendezvous mode using the Saturn C-3 to accomplish the manned lunar landing mission. 
June 16: Report of the Fleming Committee identifying the chief pacing items of a manned lunar landing mission within the decade as the development of and facilities for the launch vehicle. 
July 28: NASA invitation to 12 companies to submit bids on the prime Apollo spacecraft contract. 
August 9: Selection of the MIT Instrumentation Laboratory to develop under STG direction the Apollo navigation and guidance system - first major Apollo contract. 
August: Report of the Heaton Committee recommending the earth orbit rendezvous technique and use of the Saturn C-4 for the manned lunar landing mission. 
October 11: Presentations to NASA representatives by five industrial teams bidding on the Apollo spacecraft contract. 
October 27: Successful flight of the first Saturn C-1 (SA-1) booster. 
November. 1: Formal redesignation of the Space Task Group as the Manned Spacecraft Center (MSC). 
November 8: First meeting of the MSC-MSFC Coordination Panels, formed to find solutions to the interrelated problems of the Apollo launch vehicle and spacecraft. 
November 20: Report of the Rosen working group to the NASA Office of Manned Space Flight, recommending direct ascent as the primary lunar landing mission mode with a backup rendezvous capability development. 
November 28: Selection of North American Aviation, Inc., as principal contractor for the Apollo spacecraft under MSC direction. 
1961
December 15: Selection of The Boeing Company for negotiations as the prime contractor for the first stage (S-IC) of the Saturn C-5, under the direction of Marshall Space Flight Center (MSFC). 
December 20: Selection of the Douglas Aircraft Company to develop the S-IVB stage of the Saturn C-5, under the direction of MSFC. 
December 21: Letter contract No. NAS 9-150 signed by NASA and North American Aviation, Inc. (NAA), authorizing work to begin on the Apollo spacecraft development program. 
December 21: Decision by the Manned Space flight Management Council on the Saturn C-5 configuration. 
December 21: Four major subcontractors on the Apollo spacecraft systems chosen by NAA. 
1962
January 15: Apollo Spacecraft Project Office established at the Manned Spacecraft Center (MSC). 
February 20: First successful American orbital flight, by Astronaut John H. Glenn, Jr. 
March 12: Primary activities for the Apollo program relocated at MSC, Houston, Tex. 
April 11: Assignment by the President of DX (highest) priority to the Apollo program. 
July 11: Selection by NASA of the lunar orbit rendezvous mode for the manned lunar landing mission. 
July 20: Announcement by NASA that the Mission Control Center would be located at MSC. 
July 25: Invitations by NASA to 11 companies to bid on the lunar excursion module contract. 
July: Hamilton Standard Division of United Aircraft Corporation selected by NASA to develop the Apollo space suit. 
September 5: Nine industry proposals for the lunar excursion module contract received by NASA. 
October 30: Contract signed by NASA with NAA for the development and production of the S-II (second) stage of the Saturn C-5, directed by MSFC. 
November 7: Selection of the Grumman Aircraft Engineering Corporation by NASA to design and develop the lunar excursion module under MSC direction. 
 
1962
November 16: Saturn-Apollo 3 (SA-3) launch marks first full-weight liftoff of Saturn C-1 rocket.
December 4: Contract for Vertical Assembly Building at Cape Canaveral let to a consortium of four New York architectural engineering firms.
During December: Manned Spacecraft Center (MSC) prepared the preliminary lunar landing mission design.
1963
January 2: Contract let to Radio Corporation of America for two large vacuum chambers at MSC for space environmental testing.
January 18: Contract let to Bell Aerosystems Company for two lunar landing research vehicles by Flight Research Center.
January 28: Philco Corporation selected as prime contractor for the Mission Control Center (MCC) at MSC.
February 8: Definitive contract let to Raytheon Company for command module (CM) onboard digital computer.
February 13: MSC reorganized Apollo Spacecraft Project Office.
February 18: Definitive contract let to General Dynamics/Convair for the Little Joe II test vehicle.
February 20: NASA reorganized the Office of Manned Space Flight.
March 11: Definitive contract formalized between NASA and Grumman Aircraft Engineering Corporation for the Lunar Excursion Module.
March 13: First long-duration static test of Saturn SA-5 first stage.
March 28: Saturn SA-4 launched in successful test of engine-out capability.
April 10: Contract let to Link Division, General Precision, Inc., for lunar mission simulators.
May 3: First of series of qualification drop tests for the earth landing system conducted at El Centro, Calif.
May 15-16: Last flight of Mercury: Cooper in Faith 7.
June 14-19: Vostok V and VI tandem flights.
During June: Most CM subsystem designs frozen.
July 12: Definitive contract let to International Business Machines for the realtime computer complex at MSC's MCC.
August 5: First static firing test of Saturn S-IV stage for SA-5 conducted by Douglas Aircraft Company in Sacramento, Calif.
August 14: Definitive contract with North American Aviation, Inc., for command and service modules signed on a cost-plus-fixed-fee basis for $938.4 million.
August 28: First Little Joe II launched at White Sands Missile Range, N. Mex.
August 30: Lunar Orbiter program officially approved.
September 16-18: Grumman Aircraft Engineering Corporation (GAEC) held inspection and review of first lunar excursion module (LEM) ascent stage mockup M-1.
October 8: Joseph F. Shea named manager of Apollo Spacecraft Project Office at Manned Spacecraft Center (MSC).
October 18: Third "class" of astronauts introduced.
October 24: George E. Mueller, the new NASA Associate Administrator for Manned Space Flight, held first meeting of NASA-Industry Apollo Executives.
November 1: Major reorganization of NASA Headquarters and Office of Manned Space Flight (OMSF) took effect; Mueller directed the revision of Saturn-Apollo flight schedules.
November 7: Apollo Pad Abort Mission 1, using command module (CM) boilerplate 6 was conducted at White Sands Missile Range, N. Mex.
November 22: Preliminary ground rules for the Spacecraft Development Test Program and gross lunar landing sites selected.
December 31: Samuel C. Phillips (Brig. Gen., USAF) announced as new NASA Deputy Director for Apollo Program.
1964
January 3: Apollo prime contractors issued joint report on spacecraft development test plan.
January 19: George M. Low assigned to MSC as Deputy Director.
January 21: North American Aviation, Inc. (NAA), presented a design concept for the Block II command and service module (CSM), designed for lunar missions.
January 29: Saturn-Apollo 5 flight marked first mission of Block II Saturn with two live stages.
March 9: MSC assigned funds and responsibility for developing scientific instruments for lunar exploration.
March 23: OMSF outlined Saturn-Apollo mission plans.
March 24-26: GAEC held first complete LEM mockup TM-1 inspection and review.
April 8: First Gemini mission performed.
April 14: Project Fire tested heat transfer concepts for Apollo at 40,230 kilometers (25,000 miles) per hour lunar return velocity.
April 21: Basic rules for Apollo space suit operation established.
April 28-30: NAA held basic mockup inspection and review for Block II CSM.
May 4: Apollo Mission Planning Task Force specified the program's mission objectives and ground rules.
May 13: First flight test of Little Joe II using a command module (CM) boilerplate (BP-12) at White Sands Missile Range, N. Mex.
May 28: Apollo Saturn Mission A-101, using CM BP-13 atop SA-6 Saturn I launch vehicle, launched at Cape Kennedy, Fla., to prove spacecraft/launch vehicle compatibility.
June 11: NASA directed North American Aviation, Inc. (NAA), to make certain mandatory changes to both Block I and Block II spacecraft systems.
July 28: Ranger VII mission finally succeeded in televising pictures of lunar surface up to impact.
August 18: Scout launch tested Apollo-type ablator materials at lunar reentry heating levels.
September 14: Ground rules for lunar excursion module guidance and control system firmly defined.
September 18: Apollo Mission A-102, using BP-15 for the command and service modules (CSM) and SA-7 for the launch vehicle, confirmed Saturn Block II and CSM compatibility as well as the launch escape vehicle system.
September 30: NAA conducted formal inspection and review of Block II CSM mockup.
 
1964
October 5-8: NASA conducted formal review of LEM mockup M-5 at Grumman factory.
October 12: U.S.S.R. launched Voskhod I, world's first multi-manned spacecraft.
October 14: AC Spark Plug reported first Apollo guidance system completed and shipped to NAA.
October 27: NASA announced appointment of Maj. Gen. Samuel C. Phillips as Director of Apollo Program.
November 23: NASA gave NAA a formal go-ahead on the Block II spacecraft.
December 7: Douglas Aircraft Company delivered first S-IVB stage to MSFC for testing.
December 8: Apollo Mission A-002 was flown at WSMR, with BP-23 launched by a Little Joe II booster.
1965
January 14-21: NAA completed acceptance tests on the CSM sequential and systems trainers.
January 21-28: Space Technology Laboratories was named sole contractor for the LEM descent engine.
February 9: NAA completed the first ground test model of the S-II stage of the Saturn V.
February 17: Ranger VIII was launched by NASA from Cape Kennedy. It transmitted pictures back to earth before lunar impact.
March 2: MSC decided in favor of an "all-battery" LEM rather than the previously planned fuel cells.
March 17: Crew Systems Division recommended "shirtsleeve" environment be retained in CM.
March 18: U.S.S.R. launched Voskhod II on a 17-orbit mission. Lt. Col. Aleksei Leonov performed man's first "walk-in-space."
March 21: NASA launched Ranger IX, last of series. It transmitted 5,814 pictures of lunar surface to earth.
March 23: Gemini III was launched from Cape Kennedy with astronauts Virgil I. Grissom and John W. Young aboard; the first U.S. multi-manned mission lasted three orbits.
March 23-24: Part I of the Critical Design Review of the CM Block II crew compartment and docking system was held at NAA.
April 1: The first stage of the Saturn IB booster underwent its first static firing at MSFC.
April 9: Control over manned space flights, after liftoff, was transferred from the Cape Kennedy Control Center to Mission Control Center, Houston.
April 14: Final beam was emplaced in the structural skeleton of the Vertical Assembly Building at KSC.
April 16: MSFC conducted first clustered firing of Saturn V's first stage (S-IC).
April 27-30: Part II of the Block II CM crew compartment and docking system Critical Design Review was held at NAA.
April 28: ASPO Manager Joseph F. Shea approved the Crew Systems Division recommendation to retain "shirtsleeve" environment in the CM.
May 19: Apollo mission A-003 was flown at WSMR. Little Joe II booster disintegrated 25 sec after launch but launch escape system worked perfectly.
May 22: NASA launched Project Fire II from Cape Kennedy to obtain test data on heating during reentry.
June 3: Northrop-Ventura began qualification testing of the Apollo earth landing system.
June 3: NASA launched Gemini IV from Cape Kennedy on a Titan II booster. Astronauts James A. McDivitt and Edward H. White II were crew members for the four-day mission. During the flight White made America's first "space walk."
June 7: George E. Mueller, NASA Associate Administrator for Manned Space Flight, approved procurement of lunar surface experiments package.
June 7-13: NAA's Rocketdyne Division began qualification testing on the CM's reaction control system engines.
June 14: A Technical Working Committee was appointed at MSC to oversee the design of the Lunar Sample Receiving Laboratory.
June 29: NASA launched pad abort (PA)-2, a test of the launch escape system at WSMR.
June 29: NASA formally announced the selection of six scientist-astronauts for the Apollo program.
June 30: Langley Research Center put its Lunar Landing Research Facility into operation.
July 4-10: NASA approved a Grumman subcontract to Eagle-Picher for the LEM batteries.
July 19: MSC directed Grumman to implement changes to limit the total LEM weight to 14,515 kg (32,000 lbs).
July 30: NASA launched SA-10 from Cape Kennedy, marking the end of the Saturn I program and its 10 successful launches.
August 5: The Saturn V's first stage made a "perfect" full-duration firing at MSFC by burning for the programmed 2.5 min at full thrust.
August 9: Two Saturn milestones occurred: (1) NAA conducted first full-duration captive firing of S-II stage; and (2) Douglas Aircraft Co. static-tested first flight model S-IVB stage.
August 12: Apollo Program Director Samuel C. Phillips listed six key checkpoints in development of Apollo hardware.
August 18: Grumman put "Operation Scrape" into effect in an effort to lighten the LEM.
August 21: Gemini V was launched from Cape Kennedy with astronauts L. Gordon Cooper, Jr., and Charles Conrad, Jr., as crew members. The eight-day flight was the first in which fuel cells were used as primary electrical power source.
August 27: NAA reported ground testing of service propulsion system had been concluded.
September 10: NASA announced a plan to recruit additional pilot-astronauts.
September 13: ASPO Manager Joseph F. Shea announced a new plan to control Apollo spacecraft weight.
September 16-23: Grumman established final design parameters for the LEM landing gear.
September 20: MSC recommended to NASA Hq that International Latex Corp. be awarded a contract for development and fabrication of space suits and associated equipment.
September: A total of 13 flights were made in the LLRV, including one in which the lunar simulation mode was flown for the first time.
October 15: Recovery requirements for the Apollo spacecraft were specified by ASPO.
October 20: NASA accepted spacecraft 009 in ceremonies at NAA, first of the kind that would be used on lunar missions.
October 21: MSC announced that the bubble-type helmet designed by Crew Systems Division engineers had been adopted for use in the Apollo extravehicular mobility unit.
November 1: MSC established a Lunar Sample Receiving Laboratory Office pending development of a permanent organization to operate the facility.
November 5: NASA announced it would negotiate a contract with International Latex Corp. for fabrication of the Apollo space suit, and a contract with Hamilton Standard for continued development and manufacture of the portable life support system.
November 30: Apollo Mission Simulator No. 1 was shipped by Link Group, General Precision, to MSC.
December 4: Gemini VII, manned by astronauts Frank Borman and James A. Lovell, Jr., was launched from Cape Kennedy on a 14-day mission.
December 5: Hamilton Standard successfully tested a life support back pack designed to meet the requirements of the lunar surface suit.
December 6-17: The Block II CSM Critical Design Review was held at NAA.
December 15-16: Gemini VI-A was launched from Cape Kennedy with astronauts Walter M. Schirra, Jr., and Thomas P. Stafford aboard. The spacecraft rendezvoused with Gemini VII less than six hours after liftoff.
December 31: The SM reaction control system engine qualification was completed.
1966
January 3: OMSF listed operational constraints for Apollo experimenters in order to prevent experiment- generated operational problems.
January 7: MSC outlined the general purpose and plans for the Lunar Sample Receiving Laboratory.
January 8-11: The first fuel system test was successfully conducted at WSTF.
January 20: Apollo mission A-004 was successfully accomplished at WSMR. It was the final suborbital test in the Apollo program. 
 
1966
February 14: First scientific experiments for lunar surface investigations were selected.
February 26: Apollo Saturn 201 - an Apollo Block I spacecraft (CSM 009) on a Saturn IB launch vehicle was launched from Cape Kennedy on a suborbital test mission.
March 8: First integrated test of service propulsion system, electrical power system, and cryogenic gas storage system was successfully completed at White Sands, N. Mex., Test Facility.
March 16: Gemini VIII mission was launched with astronauts Neil A. Armstrong and David R. Scott. The crew rendezvoused with the target vehicle,and the first docking in space was confirmed 6 hours 33 minutes after liftoff.
During March: NASA Hq. told Congress run-out cost of Apollo program would be an estimated $22.718 billion.
May 5: The Apollo Spacecraft Program Office was asked to reassess spacecraft control weights and delta V budget and prepare recommendations for first lunar landing mission weight and performance budgets.
May 19: After a fire in the environmental control system unit at AiResearch, a concerted effort was under way to identify nonmetallic materials and other potential fire problems.
June 2: Surveyor I softlanded on the moon and began transmitting the first of 10,000 clear, detailed TV pictures to earth.
July 5: AS-203 was launched on an unmanned orbital test mission. All objectives were achieved. No recovery was planned.
July 26: Robert C. Seamans, Jr., NASA Deputy Administrator, assigned specific space flight program responsibilities to the offices of each of the Associate Administrators.
August 10: Lunar Orbiter 1 was launched. By the time of completion of photo readouts from the spacecraft on September 14, it had photographed 9 primary potential Apollo landing sites and 11 areas on the back of the moon.
August 25: AS-202 was launched on an unmanned suborbital test mission. The space vehicle comprised S-IB stage, S-IVB stage, instrument unit, CSM 011. Spacecraft recovery was in Pacific Ocean.
October 19: NASA announced that AS-204 would be the first Apollo manned flight (earth orbital). Crewmen named were Virgil I. Grissom, Edward H. White II, and Roger B. Chaffee.
November 6: Lunar Orbiter II was launched. During a 23-day operational period it photographed 13 Apollo primary potential landing sites and a number of secondary sites. Two micrometeorite hits were detected.
December 13: Lunar landing research vehicle No. 1 was received at MSC. December 22: NASA announced names of crews selected for second and third manned Apollo missions.
1967
January 19: Numerous deficiencies were noted in the AS-204 spacecraft (CSM012) during testing at Downey, Calif., and KSC.
January 20: The S-IVB stage for Saturn launch vehicle 503 exploded and was destroyed at the Douglas Co., Sacramento, Calif., Test Facility.
January 23: The Lunar Mission Planning Board held its first meeting. Principal topic was photography from Lunar Orbiter missions and application to Apollo landing site selection.
January 27: During a simulated countdown for the AS-204 mission, a flash fire swept through command module 012, taking the lives of the crew, Virgil I. Grissom, Edward H. White II, and Roger B. Chaffee.
January 28: The Apollo 204 Review Board was established by NASA Deputy Administrator Robert C. Seamans, Jr., to investigate the AS-204 accident.
February 1: Manned Spaceflight Center directed contractors and government agencies to stop all MSC-related manned testing in environments with high oxygen content until further notice.
February 7: The Apollo 204 Review Board Chairman established 21 Task Panels to support the Board in its investigation.
February 10: The Board of Inquiry into the January 20 S-IVB stage explosion identified the probable cause of the accident.
March 14: Apollo Program Director Samuel C. Phillips appointed a team to make a special audit of quality control and inspection procedures and contractors and NASA Centers.
April 5: The Apollo 204 Review Board sent its final report to NASA Administrator James E. Webb. 
1967
April 6: A program of biology training for lunar mission crews was formulated.
April 10: MSC's ASPO Manager George M. Low established two task teams to investigate CSM electrical systems and flammable materials.
April 27: NASA Task Team - Block II CSM Redefinition was established in residence at North American Aviation to provide timely decisions during spacecraft redefinition following the January 27 AS-204 fire.
May 1: NASA estimated that the impact of the AS-204 accident on program costs for FY 1967 and 1968 would be $81 million.
May 18: Crew members for the Apollo 7 (first manned Apollo flight) were named: Walter M. Schirra, Jr., Donn F. Eisele, and R. Walter Cunningham.
June 1: A meeting at MSC discussed CSM and LM changes, schedules, and related test and hardware programs.
August 1: Lunar Orbiter V was launched; five potential Apollo landing sites were photographed during mission.
August 18: The NASA Block II CSM Redefinition Task Team, established April 27, was phased out.
September 6: An Apollo System Safety program was established by NASA Hq.
October 3: An Apollo Spacecraft Incident Investigation and Reporting Panel was established at MSC.
October 24-November 3: Eberhard F. M. Rees made a preliminary survey at North American Rockwell before forming an Apollo Special Task Team to support MSC on manufacturing problems.
November 4: NASA announced an Apollo mission schedule for six flights in 1968 and five in 1969.
November 9: The Apollo 4 mission was successfully flown. The spacecraft landed in the Pacific Ocean after an 8-hour 37-minute flight.
December 16: NASA and North American Rockwell personnel reached decisions on flammability problems related to coax cables in CMs.
December 17: A LM test failed at Grumman when a window shattered during the initial pressurization test of the LM-5 ascent stage.
December 25: The first fire-in-the hole test was successfully completed at White Sands Test Facility. The vehicle test configuration was LM-2.
1968
January 2: The Associate Administrator for Manned Space Flight summarized key decisions required to certify the Apollo system-design for manned flight.
January 17: Eberhard Rees, Director of the Apollo Special Task Team at North American Rockwell Downey, told ASPO Manager George M. Low he had found "serious quality and reliability resources deficiencies."
January 22: NASA launched Apollo 5, the first LM flight (unmanned). The AS-204 launch vehicle was used.
January 24: CSM Manager Kenneth S. Kleinknecht listed what he thought were the chief problems facing the program.
February 5: The Senior Flammability Board decided on action to prepare for a 60-percent oxygen/40 per-cent nitrogen prelaunch atmosphere in CSM 101.
February 28: Priorities for scientific objectives vs mission operations for the first lunar landing mission were established.
April 4: Apollo 6 was launched on a Saturn V booster, with an unmanned Block I CSM and a lunar test article. The spacecraft landed in the Pacific Ocean in good condition.
April 5-7: A 48-hour delayed-recovery test was successfully conducted in the Gulf of Mexico with three astronauts in CSM 007.
April 10: The Apollo Program Director said a TV camera would be carried in CM 101 (Apollo 7).
May 6: Lunar landing research vehicle No. 1 crashed at Ellington AFB, Tex., during a training flight. Astronaut Neil A. Armstrong ejected and suffered minor injuries. The vehicle was a total loss.
May 28: The LM ascent engine problem was resolved, with North American Rockwell's Rocketdyne Division responsible for delivery. The engines would be furnished by Bell Aerosystems Co. to Rocketdyne, and the Rocketdyne injector installed in the engine.
July 3: The final drop test to qualify the CSM earth landing system was successfully conducted.
August 9: ASPO Manager George M. Low initiated a series of actions that resulted in the ultimate decision several months later to send Apollo 8 on a lunar-orbit mission.
August 30: The Director of the Apollo Special Task Team at North American Rockwell, notified the contractor that the facilities there were relinquished to the company. The team's mission was ended.
September 23: The Apollo Guidance Software Task Force submitted its final report.
October 11: Apollo 7 was successfully launched from Kennedy Space Center on a Saturn IB launch vehicle. The first manned Apollo flight was completed October 22.
1968
December 8: Lunar landing training vehicle No. 1, with MSC test pilot Joe Algranti at the controls, crashed and burned at Ellington AFB, Tex. Algranti ejected safely.
December 21: Apollo 8 was launched from KSC on a Saturn V booster. The spacecraft made 20 orbits around the moon on Christmas Eve and Christmas Day and returned to earth, landing in the Pacific Ocean December 27.
1969
February 3: NASA announced a 12-month forecast of manned space flight missions, Apollo 9 through Apollo 13.
March 3: Apollo 9 was launched from KSC and carried the LM for the first time on a manned flight. The LM separated and docked with the CSM during the flight and the first Apollo EVA was accomplished. The mission ended March 13 with an Atlantic Ocean splashdown.
March 24: NASA announced that Apollo 10 would be a lunar orbit mission.
May 18: Apollo 10 was launched from KSC on a nine-day mission. The spacecraft orbited the moon and the LM descended to an altitude of 15 kilometers over the planned site for the first lunar landing. Color TV was transmitted to earth. The CM landed safely in the Pacific May 26.
May 27: MSFC was authorized to proceed with development of a manned lunar roving vehicle.
June 17: A seven-day simulation of Lunar Receiving Laboratory activities was successfully completed.
July 16: Apollo 11 was launched from KSC and on July 20 astronauts Neil A. Armstrong and Edwin E. Aldrin, Jr., became the first men to walk on the moon. The spacecraft returned to land in the Pacific July 24, and the space goal set by President Kennedy on May 25, 1961, was accomplished.
August 7: Conclusions were reached at MSC concerning modes for future lunar surface exploration.
November 14: Apollo 12 was launched and landed on the moon 163 meters from the Surveyor III spacecraft. The two astronauts performed two EVAs on the lunar surface, retrieved samples and pans of Surveyor III, left the lunar surface after a stay of 31 hours 31 minutes, redocked with the CSM, and landed in the Pacific on November 24.
1970
January 5-8: Detailed reports on the Apollo 11 sample analyses were presented at a Lunar Science Conference at MSC.
March 7: The President listed six specific objectives for the space program.
April 11: Apollo 13 was launched on a lunar landing mission but 7 hours 55 minutes into the flight an explosion in an SM oxygen tank required an abort. The astronauts powered up the LM, powered down the CSM, and used the LM propellant for a free-return trajectory around the moon. They returned safely to earth, and landed in the mid-Pacific on April 17.
April 17: NASA Hq. established an Apollo 13 Review Board to investigate the Apollo 13 accident. 
1971
January 31: Apollo 14 was launched from KSC and the LM landed on the Fra Mauro area of the moon on February 5. Two EVAs were performed, the second using a mobile equipment transporter to permit a longer traverse. The LM lifted off from the moon February 6 and the CM splashed down in the Pacific on February 9.
April 26: Quarantine for crew members who would go to the moon on future Apollo flights was discontinued.
July 26: Apollo 15 was launched, and on July 30 the LM landed in the Hadley-Apennine region of the moon. Three EVAs were completed with a total EVA time of 18 hours 35 minutes. The LM ascent stage liftoff on August 2 was the first televised, and the lunar roving vehicle was used for the first time. Apollo 15's CM landed in the Pacific on August 7.
1972
April 16: Apollo 16 was launched from KSC and landed in the moon's Descartes region April 20. Three EVAs were completed, using the lunar roving vehicle for a total distance of 26.7 kilometers. The LM lifted off April 23 and docked with the CSM to transfer astronauts and samples. The CM returned to land in the Pacific April 27.
December 7: Apollo 17, the final manned lunar landing mission, was launched from KSC. The astronauts in the LM landed in the Taurus-Littrow region of the moon on December 11 and explored the area on the lunar roving vehicle during three EVAs with a total of about 22 hours. They lifted off December 14 and landed in the Pacific December 19.
1973
January 22: A tribute to the Apollo program from former President Johnson, who had died earlier in the day, was read at the National Space Club's "Salute to Apollo," held in Washington, D.C.
November 2: A stained glass Space Window with a two-centimeter Apollo 11 lunar sample in its center was commissioned for the National Cathedral, Washington, D.C.
1974
July 13: President Nixon proclaimed July 16-24 United States Space Week in recognition of the fifth anniversary of Apollo 11.
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level WBS Description
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Hand drawing from C65-1131 Apollo Spacecraft Development Test Plan – Unclassified
(add in the 

Apollo Graphic from a 11/10 Cx presentation – using publicly available data from sources such as the NASA Apollo Chronology document which has all the test flights in it. 
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Creative commons released photos from wikipedia . http://en.wikipedia.org/wiki/Ford_Mustang

60’s Car analogy – Seat Belts, Catalitic converters, AiR bags. 


1964½ Mustang
1974–1978 Mustang II. 
1985–1986 Ford Mus
2011 Ford Mustang V6 Coupetang GT

Ferren: after Apollo we got risk averse, tried to make space safer. "We are now in the era of boring space.
Have we learned too many Project Mangement lessons? – Old Sage vs. Young Gun. (move to Kwajiland, Risk it all with no kids to support,- Does information Flow make it too easy for layers managers to be involved.  
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Kennedy and NASA officials are briefed on Project ApolloNovember 16, 196319990904
63-ADMIN-60Kennedy and NASA officials are briefed on Project ApolloNovember 16, 196319990904
Dr. Werner Von Braun explains the Saturn rocket system to President John F. Kennedy at Launch Complex 37 in November 1963. Image credit: NASA"
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61-SAT-16shakedown cruise of Saturn booster barge "Palaemon" on Tennessee RiverMarch 24, 196120010601
Logistics and Transport common concerns.
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CHR-64D2853-5�Ralf KutzerFirst Chrysler-built S-I booster completed and ready for shipment to MSFC for static testsApril 15, 196420001007
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L65-6577�Ed HengeveldApollo astronauts learn how to walk and jump on the moon at NASA's Langley Research Center's Lunar Landing Training Facility.196520050115

S69-41519�Paolo DangeloJohn B. Slight of the MSC Flight Support Division rides an original prototype of a lunar cycle under 1/6 gravity conditions aboard a KC-135 aircraftAugust 196920021110

Released Photo: Moses Lake Washington, June 2008 (removed top with NASA logo).
Desert Rats Photos to right of the recent trip
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KSC-67PC-17The Apollo 204 crew crosses an access arm to the command moduleJanuary 27, 196719990404

APOLLO_1_NOID�John Duncanan officer stands guard in front of the disassembled Apollo 204 CM 19991018


Remembering Apollo 1
��From left, Apollo 1 astronauts Virgil I. "Gus" Grissom, Edward White and Roger Chaffee pose in front of their Saturn 1 launch vehicle at Launch Complex 34 at the Kennedy Space Center. ��On Jan. 27, 1967, the crew was sitting atop the launch pad for a pre-launch test when a fire broke out in their capsule. The investigation into the fatal accident led to major design changes, making the Apollo spacecraft safer for the coming journeys to the moon. ��Image Credit: NASA 
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Still fun and dedicated group.


APOLLO COMMAND AND SERVICE MODULES
AND LAUNCH ESCAPE SYSTEM
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J2-ENGINES-NOID�Ralf KutzerJ2 Engines in assembly area 20001007


We can lick gravity, but sometimes the paperwork is overwhelming. Wernher von Braun 


Was there really money flowing
free during development and build
(making cost, schedule, technical
trades easy)?
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No Year money ended in ….

Show budget chart
Did have some advantages – No Year Money (story of borrowing from it)
They had CofF – but all no year
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With that in mind, it’s hard to look back on the events of 1969 and wonder whether Tom Paine was a visionary before his time, or just hope- lessly naïve.�“I don’t think I was naïve at all,” Paine said years later. “I think that the whole country went on a lunge in the other direction. And it wasn’t just space. . . . The whole American forward vision and movement at that time was crumbling around us. It was a terrible time to be a visionary prophet. . . . We were just going the other way.” In his efforts to convince Nixon to support space exploration, Paine said, he was trying to coax Nixon to look beyond the moment. “That was my push to him. Do some of these long-term things. And, by God, if he’d been spending a little more time on that and a little less on picking locks over at the Democratic National Headquarters, he’d have been well advised.”�Did he ever come to understand what Nixon actually thought about space? “I always had a pretty good feeling that he really didn’t think much about it at all,” Paine said. “It hadn’t gotten through to him. He had enjoyed his overseas trip; he’d enjoyed going out to the carrier and watching the Apol- lo 11 astronauts land. He’d enjoyed sending the message from the Oval Office to them up on the lunar surface. He kind of got the pageantry—he really un- derstood the pageantry part. But he didn’t get underneath the surface; he didn’t see below that. Whereas Jack Kennedy, I really think, was really get- ting at the ‘below the surface.’ The American aerospace technology, and the influence this has on geopolitics. I think he understood down at that level, where I don’t believe Nixon did.” And as John Ehrlichman later told an inter- viewer, Nixon wasn’t about to pay for a space project that wouldn’t take place until he was long gone from the White House. Mars never had a chance. But as with so many who fell under its spell, Tom Paine was not done with Mars. In the years to come he would find kindred spirits, a new generation who shared his vision, and once again, would reach for the Red Planet.��But then, in early March, Nixon finally released a policy statement on space, and it was as if the Space Task Group had never existed. It mentioned no new initiatives, just the ones that were already in the works—the Apollo lunar flights, a temporary, three-man space station that was being put to- gether from Apollo hardware, and robotic missions to the planets. And there were plans for more satellites to study the Earth’s resources, and a call for in- ternational cooperation in space. But there was nothing about the space shut- tle or the twelve-man permanent space station, and only a vague acknowl- edgment that “we will eventually send men to explore the planet Mars.” The statement angered space advocates, including Texas congressman Olin “Ti- ger” Teague, a longtime nasa supporter. Teague fumed that the astronauts on the upcoming Apollo 13 mission should be given a new directive: Go back to the Apollo 11 landing site and take Nixon’s name off the plaque.�As it turned out, Apollo 13 never made it to the surface of the moon; after an explosion crippled their moonbound craft, Jim Lovell and his crew barely made it back to Earth alive. Paine accompanied Nixon to Hawaii to welcome them home, and on the flight back to Washington, Nixon told Paine he want- ed a strong space program, especially when it came to human spaceflight. But Nixon’s assurances weren’t borne out by the budget numbers. And they certainly didn’t reflect the national mood. A few weeks after Apollo 13, four student demonstra- tors were killed by national guardsmen at Kent State, deepen- ing the country’s sense of unease. In that atmosphere, which Paine had come to see as a kind of national hypochondria, space exploration was drawing resentment as just another high-tech government ve
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It was all CofF money

KSC-64PC-82�NASA"Missile Row" at Cape Canaveral / VAB under construction visible top leftNovember 13, 196420001013

Photo Number: KSC-64C-0276 
Release Date: 14-Jan-1964 
Keywords: VAB [VAB],BUILDING AND CONSTRUCTION,LAUNCH COMPLEX 39,FACILITIES,FOUNDATION CONSTRUCTION,PILE FOUNDATIONS 

Photo Number: KSC-64C-1280 
Release Date: 11-May-1964 
Keywords: VAB [VAB],BUILDING AND CONSTRUCTION,LAUNCH COMPLEX 39,FACILITIES,CRAWLERWAY,TURN BASIN 

Photo Number: KSC-64C-2967 
Release Date: 06-Aug-1964 
Keywords: VAB [VAB],BUILDING AND CONSTRUCTION,LAUNCH COMPLEX 39,LCC [LCC],FACILITIES,CRAWLERWAY,STEEL STRUCTURAL BEAMS 

VAB and CofF funds. 
Manned SPaceCraft Center constructed – President story

From: http://history.nasa.gov/SP-4204/appendixb.pdf )(VAB and related costs and technical details. 
Vehicle (Vertical) Assembly Buiiding (VAB)Area:32500 sq m (8 acres). Dimensions: 218 x 158 m, 160 m tall. Compare to Statue of Liberty,93 m tall. Volume: 3 665 000 cu m. Compare to Pentagon, 2 181000 cu m. Features: 4 high bays for assembly and checkout of launch vehicles withspacecraft, low bays for checkout of individual stages. 4 high bay doors, opening height 139 m. 71 lifting devices. 2 bridge cranes of 227-metric-ton capacity. 9070 metric tons of air conditioning, 125 ventilators.Construction:89400 metric tons of steel, 49700 cu m of concrete. 4225 open-end steel pipe piles, 0.4 m diameter, driven to depth of 49 m. Sid- ing of 100800 sq m of insulated aluminum panels and 6500 sq m of plastic panels.Cost of construction:$117OOOooO.2. Launch Control Center (LCC)The 4-story, electronic brain of LC-39, the LCC was built adjacent to the VAB and 5.6 km from pad A. During launch, 62 TV cameras provided closed-circuit pictures to 100 monitor screens in the LCC. The LCC was connected to the mobile launchers by a high-speed data link.1st floor: offices, cafeteria, shops. 2d floor: telemetry, RF and tracking equipment, instrumentation, datareduction and evaluation equipment. 3d floor: 4 firing rooms, one for each of the high bays in the VAB. Eachactive room had 470 sets of control and monitoring equipment. 4th floor: conference and display rooms, offices, mechanical equipment. Cost of construction:$10000000.3. Mobile Launchers (3)Weight: 5715 metric tons, with unfueled vehicle. Height(on pedestals):136m to top of crane.535536MOONPORTLaunch platform:2-story steel structure 49 x 41 m, 7.6 m high. Exhaust hole 14 m square. 4 hold-downarms, each 18 100 kg, held rocket ver- tical during thrust buildup, approximately 8.9 seconds to reach 95% of total thrust. Platform supported by 6 steel pedestals 7 meters high when in VAB or on pad. 4 additional extensible columns used at pad, to stiffen platform during firing.Umbilical tower, mounted on platform, 18 levels, 2 elevators. 9 swing (service) arms for personnel access, propellant, electrical, pneumatic, and instrumentation lines. Arms iveighed 15900-23 600 kg, length 13.7-18.3 m. Top arm (9) used by astronauts to enter spacecraft. 4 arms retracted before liftoff,5 at T-O.Cost of construction:$33963000.4. Transporters (2)Used to move mobile launcher, with assembled space vehicle, from VAB to pad, also to move mobile service structure to and from pad.Weight: 2720 metric tons, largest tracked vehicle known. Dimensions: 35 x 40 m, with top deck about size of baseball infield;height, 6-8 m. 4 double-tracked crawlers each 3 m high, 12 m long. 8 tracks per trans-porter, 57 shoes per track. Each tread shoe (or link in the track)weighed 0.9 metric ton. Power: 16 traction motors powered by four lOOO-kw generators, drivenby 2 diesel engines; two 750-kw generators, driven by 2 diesel engines for jacking, steering, lighting, ventilating; two 150-kw generators for power to the mobile launcher.Maximum speed: 1.6 km/hr loaded, 3.2 unloaded. Pad-to-VAB trip time, loaded, 7 hrs.Levelling: top of space vehicle kept vertical within +- 10 ’ of arc, includ- ing negotiation of 5% grade leading up to pad.Cost of construction:$13600000.5. Mobile ServiceStructure (I)Weight: 4760 metric tons. Height:125 m. Elevators: 2 for personnel and equipment in tower, 1 from ground tobase workarea. Work platforms: 2 self-propelled, 3 fixed. Top 3 platforms served space-craft, bottom 2 served Saturn V. Parking position during launch: 2100 m from pad A. Cost of construction:$11600000.LAUNCHCOMPLEX395376. CrawierwayLength: VAB to pad A, 5500 m; VAB to pad B, 6800 m. Width:2 lanes, each 12 m, separated by 15 m median. Depth:average 2 m. Cost of construction:$7500000.7. Launch Pads (2)Construction: 52000 cu m of concrete, roughly octagonal in shape. 2 pads are virtuallyidentical,2660 m apart.Flame trench: 13 m deep, 18 m wide, 137 m long. Flame deflector: 635 metric tons, 12 m high, 15 m wide, 23 m long. Lighting: 40 xenon high-intensity searchlights in 5 clusters aroundperimeter. Emergency Egress System: 61-m escape tube from mobile launcher plat-form to blast-resistant room 12 m below pad, which contained survival supplies for 20 persons for 24 hours. Also, cab on slidewire from 98-m level to revetment 763 m away.





Should the Govt fund trips to the moon?

Public Support of Apollo? (always high?)
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Anything like this?
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“They believe that we are entitled to this
kind of a thing forever, which | gravely
doubt. I believe that there may be too
many people in NASA who at the
moment are waiting for a miracle, just
waiting for another man on a white
horse to come and offer us another
planet, like President Kennedy.”

- VVon Braun.
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Discuss awareness of space in 60s versus today.  Was Apollo in same case asa PM that .  People into it were very dedicated – add a Skylab note. 
John Glenn

Simplified graph from multiple sources – but initial version from Evolving Public Perceptions of spaceflight in american culture  (R.D. Lanius) 

Quote from Von Braun just after moon landing

http://launiusr.wordpress.com/2010/08/16/exploding-the-myth-of-popular-support-for-project-apollo/




62 program and project managers surveyed

What problems pose the greatest obstacles to successful project performance?

— Theincreasingly restricted resources available to NASA
— Acon-current pressure for no failures in the launching and operation of any formal flight project.
Trend Borne out in:

» Aless people oriented more formal management system

* Requirements for increasingly detailed reports

* A more time consuming review process at each point in the life cycle of a project

3. Absorbing or reassigning staff upon project completion
4. Lack of project control over experimenters on flight projects

— Project Managers chief complaint is they are not able to exercise the same management or technical
control over the design, fabrication, test and integration

5. Technical obsolescence amongst project staff

Strengths:

1. Competent persons on the project teams and in leadership positions

2. Concept of project organization flexible enough to be suited to tasks of great variety and scope

3. General organization and management environment in agency and field centers which supports project-type
management

Most documents overemphasize: formal management system used. Also the skills and attributes of the project
manager

Underemphasize role of program manager
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Planetary visions in work
NACA centers as competition (not unlike 10 centers today)
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In their own words ...
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While may or may not have always had lots of public support, they were the elephant in the room. Over 4% of GDP, the core visible NASA mission, etc..
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Title: Was Project Management life really better

In Apollo?

Apollo is still NASA’s gold standard with the American public. The agency did what most
people around the world considered the impossible on a schedule that was deemed
optimistic, preposterous, or at the least challenging even to the most ardent supporters.

Our presentation will inform the participants how the Apollo Program was successfully
developed and managed; how this influenced other Programs; and how this could be used
by new project management professionals with equally lofty goals.

Considers questions of size, scope and insight as background for you as a project
management professional:

1) Can you really get to the moon with only one WBS element?

2) Was there really money flowing free during development and build (making cost,
schedule, technical trades easy)?

3) Are we wallowing in nostalgia in comparing current methods and circumstances to a
managerial time which did not exist?

4) Was it like today, where each project management sees the clear value for all the
integrators and data requests from above and know personnel below them see the value
added of the Project Manager?

-- 50 word synopsis for website:

Can you manage a lunar program with one WBS? Was money really flowing freely all
through Apollo? Are we wallowing in nostalgia and comparing current circumstances to a
managerial time which did not exist? This talk discusses these and other questions as
background for you as today’s project managers.




Bio

Ted Kenny is the Associate Project Manager for the Cx Mission Operations
Project, an aficionado of space history (including as NASA project manager
for the recent Apollo History project creating on-line lessons to help CxP
personnel with Apollo background) and a heavy involvee in the creation of
some more recent NASA history with the space station from the
requirements phase through actually sending the ground commands to
mate the first U.S. Elements together.

Brad Stewart is the lead Resource Analyst/Cost Estimator and general financial
advisor for the CxP Mission Operations Project and therefore easily one of
the most indispensible people in the entire project. He has the honor of
having a direct tie back to the resources offices of Apollo through his father
and brings to the NASA community his own unique outside perspective
from his experience in the industry.
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appreciate your president having made me an honorary visiting professor, and | will assure you that my first lecture will be very brief.
| am delighted to be here and I'm particularly delighted to be here on this occasion.

We meet at a college noted for knowledge, in a city noted for progress, in a state noted for strength, and we stand in need of all three, for we meet in an hour of change and challenge, in a
decade of hope and fear, in an age of both knowledge and ignorance. The greater our knowledge increases, the greater our ignorance unfolds.

Despite the striking fact that most of the scientists that the world has ever known are alive and working today, despite the fact that this Nation's own scientific manpower is doubling every 12
years in a rate of growth more than three times that of our population as a whole, despite that, the vast stretches of the unknown and the unanswered and the unfinished still far
outstrip our collective comprehension.

No man can fully grasp how far and how fast we have come, but condense, if you will, the 50 thousand years of man's recorded history in a time span of but a half-century. Stated in these
terms, we know very little about the first 40 years, except at the end of them advanced man had learned to use the skins of animals to cover them. Then about 10 years ago, under this
standard, man emerged from his caves to construct other kinds of shelter. Only five years ago man learned to write and use a cart with wheels. Christianity began less than two years
ago. The printing press came this year, and then less than two months ago, during this whole 50-year span of human history, the steam engine provided a new source of power. Newton
explored the meaning of gravity. Last month electric lights and telephones and automobiles and airplanes became available. Only last week did we develop penicillin and television and
nuclear power, and now if America's new spacecraft succeeds in reaching Venus, we will have literally reached the stars before midnight tonight.

This is a breathtaking pace, and such a pace cannot help but create new ills as it dispels old, new ignorance, new problems, new dangers. Surely the opening vistas of space promise high costs
and hardships, as well as high reward.

So it is not surprising that some would have us stay where we are a little longer to rest, to wait. But this city of Houston, this state of Texas, this country of the United States was not built by
those who waited and rested and wished to look behind them. This country was conquered by those who moved forward--and so will space.

William Bradford, speaking in 1630 of the founding of the Plymouth Bay Colony, said that all great and honorable actions are accompanied with great difficulties, and both must be enterprised
and overcome with answerable courage.

If this capsule history of our progress teaches us anything, it is that man, in his quest for knowledge and progress, is determined and cannot be deterred. The exploration of space will go ahead,
whether we join in it or not, and it is one of the great adventures of all time, and no nation which expects to be the leader of other nations can expect to stay behind in this race for
space.

Those who came before us made certain that this country rode the first waves of the industrial revolution, the first waves of modern invention, and the first wave of nuclear power, and this
generation does not intend to founder in the backwash of the coming age of space. We mean to be a part of it--we mean to lead it. For the eyes of the world now look into space, to the
moon and to the planets beyond, and we have vowed that we shall not see it governed by a hostile flag of conquest, but by a banner of freedom and peace. We have vowed that we shall
not see space filled with weapons of mass destruction, but with instruments of knowledge and understanding.

Yet the vows of this Nation can only be fulfilled if we in this Nation are first, and, therefore, we intend to be first. In short, our leadership in science and industry, our hopes for peace and
security, our obligations to ourselves as well as others, all require us to make this effort, to solve these mysteries, to solve them for the good of all men, and to become the world's
leading space-faring nation.

We set sail on this new sea because there is new knowledge to be gained, and new rights to be won, and they must be won and used for the progress of all people. For space science, like nuclear
science and all technology, has no conscience of its own. Whether it will become a force for good or ill depends on man, and only if the United States occupies a position of pre-
eminence can we help decide whether this new ocean will be a sea of peace or a new terrifying theater of war. | do not say that we should or will go unprotected against the hostile
misuse of space any more than we go unprotected against the hostile use of land or sea, but | do say that space can be explored and mastered without feeding the fires of war, without
repeating the mistakes that man has made in extending his writ around this globe of ours.

There is no strife, no prejudice, no national conflict in outer space as yet. Its hazards are hostile to us all. Its conquest deserves the best of all mankind, and its opportunity for peaceful

cooperation many never come again. But why, some say, the moon? Why choose this as our goal? And they may well ask why climb the highest mountain? Why, 35 years ago, fly the
Atlantic? Why does Rice play Texas?
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We choose to go to the moon. We choose to go to the moon... (interrupted by applause) we choose to go to the moon in this decade and do the other things, not because they are easy, but
because they are hard, because that goal will serve to organize and measure the best of our energies and skills, because that challenge is one that we are willing to accept, one we are
unwilling to postpone, and one which we intend to win, and the others, too.

It is for these reasons that | regard the decision last year to shift our efforts in space from low to high gear as among the most important decisions that will be made during my incumbency in
the office of the Presidency.

In the last 24 hours we have seen facilities now being created for the greatest and most complex exploration in man's history. We have felt the ground shake and the air shattered by the
testing of a Saturn C-1 booster rocket, many times as powerful as the Atlas which launched John Glenn, generating power equivalent to 10 thousand automobiles with their
accelerators on the floor. We have seen the site where five F-1 rocket engines, each one as powerful as all eight engines of the Saturn combined, will be clustered together to make the
advanced Saturn missile, assembled in a new building to be built at Cape Canaveral as tall as a 48 story structure, as wide as a city block, and as long as two lengths of this field.

Within these last 19 months at least 45 satellites have circled the earth. Some 40 of them were made in the United States of America and they were far more sophisticated and supplied far
more knowledge to the people of the world than those of the Soviet Union.

The Mariner spacecraft... (interrupted by applause) the Mariner spacecraft now on its way to Venus is the most intricate instrument in the history of space science. The accuracy of that shot is
comparable to firing a missile from Cape Canaveral and dropping it in this stadium between the 40-yard lines.

Transit satellites are helping our ships at sea to steer a safer course. Tiros satellites have given us unprecedented warnings of hurricanes and storms, and will do the same for forest fires and
icebergs.

We have had our failures, but so have others, even if they do not admit them. And they may be less public.

To be sure,... (interrupted by applause) to be sure, we are behind, and will be behind for some time in manned flight. But we do not intend to stay behind, and in this decade, we shall make up
and move ahead.

The growth of our science and education will be enriched by new knowledge of our universe and environment, by new techniques of learning and mapping and observation, by new tools and
computers for industry, medicine, the home as well as the school. Technical institutions, such as Rice, will reap the harvest of these gains.

And finally, the space effort itself, while still in its infancy, has already created a great number of new companies, and tens of thousands of new jobs. Space and related industries are
generating new demands in investment and skilled personnel, and this city and this state, and this region, will share greatly in this growth. What was once the furthest outpost on the
old frontier of the West will be the furthest outpost on the new frontier of science and space. Houston, (interrupted by applause) your city of Houston, with its Manned Spacecraft
Center, will become the heart of a large scientific and engineering community. During the next 5 years the National Aeronautics and Space Administration expects to double the
number of scientists and engineers in this area, to increase its outlays for salaries and expenses to 60 million dollars a year; to invest some 200 million dollars in plant and laboratory
facilities; and to direct or contract for new space efforts over 1 billion dollars from this center in this city.

To be sure, all this costs us all a good deal of money. This year's space budget is three times what it was in January 1961, and it is greater than the space budget of the previous eight years
combined. That budget now stands at 5 billion 400 million dollars a year--a staggering sum, though somewhat less than we pay for cigarettes and cigars every year. Space expenditures
will soon rise some more, from 40 cents per person per week to more than 50 cents a week for every man, woman and child in the United States, for we have given this program a high
national priority--even though | realize that this is in some measure an act of faith and vision, for we do not now know what benefits await us. But if | were to say, my fellow citizens,
that we shall send to the moon, 240 thousand miles away from the control station in Houston, a giant rocket more than 300 feet tall, the length of this football field, made of new metal
alloys, some of which have not yet been invented, capable of standing heat and stresses several times more than have ever been experienced, fitted together with a precision better
than the finest watch, carrying all the equipment needed for propulsion, guidance, control, communications, food and survival, on an untried mission, to an unknown celestial body,
and then return it safely to earth, re-entering the atmosphere at speeds of over 25 thousand miles per hour, causing heat about half that of the temperature of the sun--almost as hot as
itis here today--and do all this, and do it right, and do it first before this decade is out--then we must be bold.

I'm the one who is doing all the work, so we just want you to stay cool for a minute.

However, | think we're going to do it, and | think that we must pay what needs to be paid. | don't think we ought to waste any money, but | think we ought to do the job. And this will be done
in the decade of the Sixties. It may be done while some of you are still here at school at this college and university. It will be done during the terms of office of some of the people who
sit here on this platform. But it will be done. And it will be done before the end of this decade.

And | am delighted that this university is playing a part in putting a man on the moon as part of a great national effort of the United States of America.
Many years ago the great British explorer George Mallory, who was to die on Mount Everest, was asked why did he want to climb it. He said, "Because it is there."

Well, space is there, and we're going to climb it, and the moon and the planets are there, and new hopes for knowledge and peace are there. And, therefore, as we set sail we ask God's blessing
on the most hazardous and dangerous and greatest adventure on which man has ever embarked.

Thank you.



