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ANMERKUNGEN ZU: 
 

Eric Schlosser 

COMMAND AND CONTROL 
DIE ATOMWAFFENARSENALE DER USA UND DIE ILLUSION DER SICHERHEIT 

EINE WAHRE GESCHICHTE 
 

Da die meisten zitierten Dokumente in englischer Sprache sind, wurden die Anmerkungen nicht in 

Deutsche übersetzt. Die Zahlen in Klammern beziehen sich auf die Seiten der englischen 

Originalausgabe von „Command & Control“. 

 

ERSTER TEIL: DIE TITAN 
 

NICHT GUT 

 

16 (3) Senior Airman David F. Powell and Airman Jeffrey L. Plumb: I spoke to 

Plumb and Powell about the accident. Plumb’s statement before the Missile 

Accident Investigation Board can be found at Tab U-71 and Powell’s at Tab 

U-73, “Report of Missile Accident Investigation: Major Missile Accident, 

18–19 September 1980, Titan II Complex 374-7, Assigned to 308th 

Strategic Missile Wing, Little Rock Air Force Base, Arkansas,” conducted 

at Little Rock Air Force Base, Arkansas, and Barksdale Air Force Base, 

Louisiana, December 14–19, 1980. 

16 (3) 10 feet in diameter and 103 feet tall: According to the Titan II historian 

David K. Stumpf, the height of the missile was often erroneously described 

as “anywhere from 108 feet to 114 feet.” The actual height was 103.4 feet. 

See “Table 3.2, Titan II ICBM Final Design Specifications,” in David K. 

Stumpf, Titan II: A History of a Cold War Missile Program (Fayetteville: 

University of Arkansas Press, 2000), p. 49. 
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16 (3) a yield of 9 megatons: The yields of American nuclear weapons remain 

classified, except for those of the bombs that destroyed Hiroshima and 

Nagasaki. But for decades government officials have discussed those yields, 

off the record, with journalists. Throughout this book, I cite the weapon 

yields published by a pair of reliable defense analysts. For some reason, the 

megatonnage of the warheads carried by the Titan and Titan II missiles was 

disclosed in a document obtained by the National Security Archive through 

the Freedom of Information Act. For the yields of the W-38 warhead atop 

the Titan and the W-53 atop the Titan II, see “Missile Procurement, Air 

Force,” U.S. Congress, House Committee on Appropriations, Subcommittee 

on Defense, May 16, 1961 (secret/declassified), NSA, p. 523. For the yields 

of other American weapons, see Norman Polmar and Robert S. Norris, The 

U.S. Nuclear Arsenal: A History of Weapons and Delivery Systems Since 

1945 (Annapolis, MD: Naval Institute Press, 2009), pp. 1–70. 

16 (3) about three times the explosive force of all the bombs: Although estimates 

vary, the American physicist Richard L. Garwin and the Russian physicist 

Andrei Sakharov both noted that the explosive force of all the bombs used 

during the Second World War was about 3 megatons. The United States was 

responsible for most of it. According to Senator Stuart Symington, who’d 

served as the first secretary of the Air Force after the war, the bombs 

dropped by the United States had a cumulative force of 2.1 megatons. Two 

thirds of that amount was employed against Germany, the rest against Japan. 

The enormous power of the Titan II’s warhead seems hard to comprehend. 

Nine megatons is the equivalent of eighteen billion pounds of TNT—about 

four pounds of high explosives for every person alive in September 1980. 

Symington’s estimates can be found in “Military Applications of Nuclear 

Technology,” Hearing Before the Subcommittee on Atomic Energy, 93rd 

Cong., April 16, 1973, pt. 1, pp. 3–4. For the other estimates, see Richard L. 

Garwin, “New Weapons/ Old Doctrines: Strategic Warfare in the 1980s,” 

Proceedings of the American Philosophical Society, vol. 124, no. 4 (1980), 

p. 262; and Andrei Sakharov, “The Danger of Thermonuclear War,” 

Foreign Affairs, Summer 1983, p. 1002. 

16 (4) “hypergolic”: The word, according to rocket scientists, means 

“spontaneously ignitable.” One of the advantages of using hypergolic 
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propellants is that the propellants eliminate the need for an ignition system 

in a missile. One of the disadvantages is how dangerous they are. For a good 

introduction to the subject, see B. M. Nufer, “A Summary of NASA and 

USAF Hypergolic Propellant Related Spills and Fires,” National 

Aeronautics and Space Administration, NASA/TP-2009- 214769, June 

2009. For a more thorough examination, see the chapters “Liquid Propellant 

Rocket Engine Fundamentals” and “Liquid Propellants” in George P. Sutton 

and Oscar Biblarz, Rocket Propulsion Elements, 7th ed. (New York: Wiley, 

2001), pp. 197–267. 

17 (4) supersonic convergent-divergent nozzles: Shaped like an hourglass, a 

convergent-divergent nozzle increases the velocity of a hot gas by forcing it 

through a narrow chamber. 

17 (4) The fuel, Aerozine-50: A brief overview of the Titan II’s propellants and 

their hazards can be found in “Propellant Transportation Awareness Guide 

for Titan II Deactivation,” Department of the Air Force, October 1, 1982. A 

more detailed account is offered in “Titan II Storable Propellant Handbook,” 

Revision B, Bell Aerosystems Company, Prepared for Air Force Ballistic 

Systems Division, March 1963. 

18 (5) a Rocket Fuel Handler’s Clothing Outfit (RFHCO): For a description of the 

gear and its proper use, see “Missile Liquid Propellant Systems 

Maintenance Specialist: Volume 3, Propellant Transfer System,” CDC 

4551, Extension Course Institute, Air Training Command, February 1983, 

pp. 1–42. 

20 (6) Electroexplosive devices were used: For the various things that could 

explode in a Titan II silo and the potential risks, see “Nuclear Weapon 

Specialist: Volume 5, Rockets, Missiles, and Reentry Systems,” CDC 

46350, Extension Course Institute, Air Training Command, November 1980 

(for official use only), pp. 19–38. 

20 (7) Technical Order 21M-LGM25C-2-12, Figure 2-18: The relevant excerpt of 

the tech order can be found in “Titan II Class A Mishap Report: Serial 

Number 62-0006, 18 September 1980, Damascus, Arkansas,” Eighth Air 

Force Mishap Investigation Board, October 30, 1980, p. 0-1. 

21 (7) “Oh man,” Plumb thought: Interview with Jeffrey L. Plumb. 
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NEW WAVE 

 

22 (8) Second Lieutenant Allan D. Childers had gotten out of bed: I spoke to 

Childers at length about that    day. His testimony before the accident 

investigation board can be found in “Report, Major Missile  Accident, Titan 

II Complex 374-7,” Tab U-13. 

25 (11) the Dash-1: An abridged version has been published: Technical Manual, 

USAF Model LGM-25C, Missile System Operation (Tucson: Arizona 

Aerospace Foundation, 2005). 

26 (12) “the hostile invasion ... by the Iraqi regime”: Quoted in “Iran Criticizes Iraq 

for Ending ’75 Pact,” New York Times, September 19, 1980. 

27 (13) the International Institute for Strategic Studies ... issued a report: The title 

of the report was “The Military Balance, 1980–1981.” See Louis Nevin, 

“Soviets and Warsaw Pact Have Weapons Lead Over West,” Associated 

Press, September 17, 1980. 

27 (13) an unemployment rate of about 8 percent: President Carter cited that figure 

while speaking to reporters on September 18, 1980. See “Transcript of the 

President’s News Conference,” New York Times, September 19, 1980. 

27 (13) “a crisis in confidence”: For the complete speech, see “Text of President 

Carter’s Address to the Nation,” Washington Post, July 16, 1979. 

27 (13) an official report on the failed rescue attempt: See “Rescue Mission 

Report,” Joint Chiefs of Staff, Special Operations Review Group, August 

1980. 

28 (14) 77 percent of the American people disapproved: President Nixon’s 

disapproval rate never exceeded 71 percent. These ratings are cited in 

Donald M. Rothberg, “Carter Plunges in Polls, But Campaign Chief Insists 

He’ll Win,” Associated Press, July 30, 1980. 

28 (14) “I refuse to accept [Carter’s] defeatist and pessimistic view”: See 

“Transcript of Reagan Speech Outlining Five-Year Economic Program for 

the U.S.,” New York Times, September 10, 1980. 

28 (14) “four more years of weakness, indecision, mediocrity”: See “Text of 

Reagan’s Speech Accepting Republicans’ Nomination,” New York Times, 

July 18, 1980. 
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28 (14) “a bumbler”: Quoted in “Interview with John B. Anderson,” BusinessWeek, 

September 8, 1980. 

28 (14) “People feel that the country is coming apart”: Quoted in ibid. 

28 (14) a bestselling nonfiction book in late September: See Edwin McDowell, 

“Behind the Best Sellers; ‘Crisis Investing,’” New York Times, September 

21, 1980. 15 “In the last few years before the outbreak of war”: John 

Hackett, The Third World War: August 1985 (New York: Macmillan, 1978), 

p. 316. 

29 (15) Ronald Reagan later called The Third World War: In 1983, President 

Reagan told the New York Times that The Third World War was the most 

important book that he’d read for work that year. See “Reading for Work 

and Pleasure,” New York Times, December 4, 1983. 

29 (15) the techno-thriller: For Hackett’s role in creating the new genre, see J. 

William Gibson, “Redeeming Vietnam: Techno-Thriller Novels of the 

1980s,” Cultural Critique, no. 19 (Fall 1991), pp. 179–202. 

29 (16) “Life begins at forty”: Quoted in David Sheff, All We Are Saying: The Last 

Major Interview with John Lennon and Yoko Ono, ed. G. Barry Golson 

(New York: St. Martin’s Griffin, 2000), p. 8. 

30 (16) “Politics and rebellion distinguished the '60’s”: Jerry Rubin, “Guess Who’s 

Coming to Wall Street,” New York Times, July 30, 1980. 

31 (16) the highest-paid banker ... earned about $710,000 a year: Roger E. 

Anderson earned $710,440 in 1980, an income that would be roughly $2 

million in today’s dollars. A few years later, Anderson was forced to leave 

Continental Illinois, and the Federal Deposit Insurance Corporation 

subsequently took it over—at the time, the largest bank bailout in American 

history. For Anderson’s salary, see L. Michael Cacage, “Who Earned the 

Most?,” American Banker (May 29, 1981). The story of how Anderson’s 

bank collapsed remains sadly relevant. See “Continental Illinois and ‘Too 

Big to Fail,’” in History of the Eighties: Lessons for the Future, Vol.1 

(Washington, D.C.: Federal Deposit Insurance Corporation, Division of 

Research and Statistics, 1997), pp. 235–57. 

31 (17) “There is a tidal wave coming”: Quoted in Ernest B. Furgurson, “Carter as 

Hoover, Reagan as F.D.R.? Socko!,” Los Angeles Times, July 22, 1980.  
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ALLEIN KEIN ZUTRITT 

 

33 (19) political, as well as military, considerations: According to one historian, 

Congressman Wilbur D. Mills agreed to support a reduction in corporate 

taxes—and in return Arkansas got the Titan II bases. See Julian E. Zelizer, 

Taxing America: Wilbur D. Mills, Congress, and the State, 1945–1975 

(New York: Cambridge University Press, 2000), p. 187. 

35 (21) It weighed roughly six thousand pounds: Cited in Stumpf, Titan II, p. 118. 

35 (21) steel doorjambs ... weighed an additional thirty-one thousand pounds: Ibid. 

36 (22) Rodney Holder was once working in the silo: Interview with Rodney L. 

Holder. 

36 (23) Launch Complex 373-4 had been the site of the worst Titan II accident: My 

account of the Searcy accident is based primarily on “Report of USAF 

Aerospace Safety Missile Accident Investigation Board, Missile Accident 

LGM-25C-62-006, Site 373-4,” Little Rock Air Force Base, August 9, 1965 

(official use only); “Launch Operations and Witness Group Final Report,” 

submitted to USAF Aerospace Safety Missile Accident Investigation Board, 

Missile Accident LGM-25C-62-006, Site 373-4, n.d., (official use only); 

and Charles F. Strang, “Titan II Launch Facility Accident Briefing, Little 

Rock Air Force Base, Arkansas,” minutes of the Ninth Explosives Safety 

Seminar, Naval Training Center, San Diego, California, August 15–17, 

1967 (no foreign without the approval of the armed services explosives 

safety board); and Stumpf, Titan II, pp. 215–21. 

37 (23) (serial number 62-0006): Cited in “Witness Group Final Report,” p. 1. 

37 (23) You and the Titan II: Ibid., p. 11. 

39 (25) an “explosive situation”: Ibid., p. 4. 

40 (26) Gary Lay insisted that nobody had been welding: See Linda Hicks, “Silo 

Survivor Tells His Story,” Searcy Daily Citizen, May 7, 2000. 

41 (27) the launch checklist went something like this: I have presented a somewhat 

abbreviated version of the checklist. For the complete one, see Technical 

Manual, USAF Model LGM-25C, Missile System Operation (Tuscon: 

Arizona Aerospace Foundation, 2005). fig. 3-1, sheets 1–3. 
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48 (32) The missile’s serial number was 62-0006: See “Titan II Class A Mishap 

Report, Serial Number 62-0006, 18 September 1980, Damascus Arkansas,” 

Eighth Air Force Mishap Investigation Board, October 30, 1980, p. 0-1. 

49 (33) “Dang,” Holder thought: Holder interview.  

 

 

KUGELN IN KUGELN 

 

50 (35) Sergeant Herbert M. Lehr had just arrived: Interview with Herbert M. Lehr. 

I am grateful to Lehr for describing that historic day in New Mexico. His 

memory, at the age of ninety, seemed better than mine. An account of 

Lehr’s work for the Manhattan Project can be found at the Library of 

Congress: Herbert Lehr Collection (AFC/2001/001/12058), Veterans 

History Project, American Folklife Center. 

50 (36) the most expensive weapon ever built: By the end of 1945, about $1.9 

billion had been spent on the Manhattan Project—roughly $24.7 billion in 

today’s dollars. See Richard G. Hewlett, and Oscar E. Anderson, Jr., The 

New World: A History of the United States Atomic Energy Commission, 

vol.1, 1939–1946 (University Park, PA: Pennsylvania State University 

Press, 1962), p. 723. 

51 (36) Ramsey bet the device would be a dud: For the yield predictions made by 

Ramsey, Oppenheimer, Teller, and other Manhattan Project scientists, see 

Richard Rhodes, The Making of the Atomic Bomb (New York: Simon & 

Schuster, 1986), p. 657. 

51 (36) odds of the atmosphere’s catching fire were about one in ten: According to 

the physicist Victor Weisskopf, a fear that the atmosphere might ignite 

caused one of his colleagues at Los Alamos to have a nervous breakdown. 

See the interview with Weisskopf in Denis Brian, The Voice of Genius: 

Conversations with Nobel Scientists and Other Luminaries (New York: 

Basic Books, 2001), pp. 74–75. 

51 (36) “tickling the dragon’s tail”: For the origins of the term, see Lillian 

Hoddeson, Paul W. Henriksen, Roger A. Meade, and Catherine Westfall, 

Critical Assembly: A Technical History of Los Alamos During the 

Oppenheimer Years, 1943–1945 (New York: Cambridge University Press, 
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1993), pp. 346–48. For a firsthand account of the dangerous experiments, 

see Frederic de Hoffmann, “‘All inOur Time’: Pure Science in the Service 

of Wartime Technology,” Bulletin of the Atomic Scientists, January 1975, 

pp. 41–44. 

52 (37) “So I took this heavy ball in my hand”: Quoted in James P. Delgado, 

Nuclear Dawn: From the Manhattan Project to the Bikini Atoll (Oxford: 

Osprey Publishing, 2009), p. 59. 

52 (37) the “ultimate explosive”: H. G. Wells, The World Set Free: A Story of 

Mankind (New York: E. P. Dutton, 1914), p. 117. 

52 (37) “carry about in a handbag: Ibid., p. 118. 

52 (37) “The catastrophe of the atomic bombs”: Ibid., p. 254. Wells was an early 

proponent of world government, and his complex, often contradictory views 

on the subject are explored in Edward Mead Earle, “H. G. Wells, British 

Patriot in Search of a World State,” World Politics, vol. 2, no. 2 (January 

1950), pp. 181–208. 

52 (37) “it may become possible”: The full text of the letter, as well as Roosevelt’s 

response to it, can be found in Cynthia C. Kelly, ed., The Manhattan 

Project: The Birth of the Atomic Bomb in the Words of Its Creators, 

Eyewitnesses, and Historians (New York: Black Dog & Leventhal, 2007), 

pp. 42–44. 

53 (37) “extremely powerful bombs of a new type”: Ibid., p. 43. 

53 (38) Conventional explosives, like TNT: I am grateful to members of the New 

York Police Department Bomb Squad not only for teaching me how high 

explosives work but also for demonstrating some of them for me in the 

field. See Eric Schlosser, “The Bomb Squad,” Atlantic Monthly, January 

1994. 

53 (38) similar to the burning of a log in a fireplace: Ibid. 

53 (38) temperatures reach as high as 9,000 degrees: Cited in Samuel Glasstone, 

ed., The Effects of Nuclear Weapons (Washington, D.C.: U.S. Government 

Printing Office, 1964), p. 29. Glasstone’s book does an unsurpassed job of 

explaining what nuclear weapons can do. The original edition appeared in 

1950, the last edition in 1977—and the one cited here comes with a round, 

plastic “nuclear effects computer,” similar to a slide rule, that allows you to 
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calculate the maximum overpressures, wind speeds, and arrival times of 

various nuclear blasts, depending on how far you’re standing from them. 

53 (38) 1.4 million pounds per square inch: Cited in Schlosser, “The Bomb Squad.” 

53 (38) tens of millions degrees Fahrenheit: See Glasstone, Effects of 

Nuclear Weapons, p. 24. 

53 (38) many millions of pounds per square inch: Ibid., p. 29. 

54 (39) The largest building in the world: Cited in Michael Kort, The Columbia 

Guide to Hiroshima and the Bomb (New York: Columbia University Press, 

2007), p. 22. 

55 (40) “the Introvert”: See Hoddeson et al., Critical Assembly, p. 86. 

55 (40) “The more neutrons—the more fission”: “Survey of Weapon Development 

and Technology” (WR708), Sandia National Laboratories, Corporate 

Training and Development, February 1998 (secret/restricted 

data/declassified), p. 112. 

55 (40) “We care about neutrons!”: Ibid. 

56 (40) “precision devices”: For Kistiakowsky’s thinking about how to create a 

symmetrical implosion, see George B. Kistiakowsky, “Reminiscences of 

Wartime Los Alamos,” in Lawrence Badash, Joseph O. Hirschfelder, and 

Herbert P. Broida, eds., Reminiscences of Los Alamos, 1943–1945 (Boston: 

D. Reidel Publishing, 1980), pp. 49–65. The reference to precision devices 

appears on page 54. 

56 (41) the exploding-bridgewire detonator: For the story behind the invention of 

this revolutionary new detonator, see Luis W. Alvarez, Alvarez: Adventures 

of a Physicist (New York: Basic Books, 1987), pp. 132–36. For a brief 

overview of the technology, see Ron Varesh, “Electric Detonators: Electric 

Bridgewire Detonators and Exploding Foil Initiators,” Propellants, 

Explosives, Pyrotechnics, vol. 21 (1996), pp. 150–54. 

58 (43) Hornig was instructed to “babysit the bomb”: Cited in Donald Hornig and 

Robert Cahn, “Atom-Bomb Scientist Tells His Story,” Christian Science 

Monitor, July 11, 1995. For more details of that night atop the tower, see 

also “60th Anniversary of Trinity: First Manmade Nuclear Explosion, July 

16, 1945,” Public Symposium, National Academy of Sciences, July 14, 

2005, pp. 27–28; and “Babysitting the Bomb: Interview with Don Hornig,” 

in Kelly, Manhattan Project, pp. 298–99.  
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59 (43) This is what the end of the world will look like: See James G. Hershberg, 

James B. Conant: Harvardto Hiroshima and the Making of the Nuclear Age 

(Stanford, CA: Stanford University Press, 1993),p. 234. 

59 (43) [Weisskopf ] thought that his calculations were wrong: See Brain, Voice of 

Genius, p. 75. 

59 (43) “The hills were bathed in brilliant light”: See O. R. Frisch, “Eyewitness 

Account of ‘Trinity’ Test, July 1945,” in Philip L. Cantelon, Richard G. 

Hewlett, and Robert C. Williams, eds., The American Atom: A Documentary 

History of Nuclear Policies from the Discovery of Fission to the Present 

(Philadelphia: University of Pennsylvania Press, 1992), p. 50. 

59 (44) “The whole country was lighted by a searing light”: Quoted in “Appendix 

6. War Department Release on New Mexico Test, July 16, 1945,” in Henry 

DeWolf Smyth, Atomic Energy for Military Purposes, 1940–1945: The 

Official Report on the Development of the Atomic Bomb Under the Auspices 

of the United States Government (Princeton, NJ: Princeton University Press, 

1945), p. 254. 

60 (44) “Now we are all sons of bitches”: Bainbridge was disturbed by the immense 

explosion—but also exhilarated and relieved. Had the nuclear device failed 

to detonate, he would have been the first person to climb the tower and 

investigate what had gone wrong. See Kenneth T. Bainbridge, “A Foul and 

Awesome Display,” Bulletin of the Atomic Scientist (May 1975), pp. 40–46. 

The “sons of bitches” line appears on page 46. 

60 (44) the “ inhuman barbarism” of aerial attacks: The full text of Franklin 

Roosevelt’s statement can be found in Bertram D. Hulen, “Roosevelt in 

Plea; Message to Russia, Also Sent to Finns, Decries ‘Ruthless Bombing,’” 

New York Times, December 1, 1939. 

60 (44) attacked the Spanish city of Guernica, killing a few hundred civilians: The 

Basque government claimed that almost one third of the city’s five thousand 

inhabitants were killed by the attack. The actual number was mostly likely 

two to three hundred. But most of Guernica’s buildings were destroyed, and 

the aim of the attack was to terrorize civilians. See Jörg Diehl, “Hitler’s 

Destruction of Guernica: Practicing Blietzkrieg in Basque Country,” Der 

Spiegel, April 26, 2007. 
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60 (44) bombed and invaded ... Nanking ... killing many thousands: More than 

seventy-five years later, the number of people killed in Nanking remains a 

controversial subject. Chinese scholars now assert that between three and 

four hundred thousand civilians were massacred, while Japanese nationalists 

claim that those estimates are absurd and that no war crimes were 

committed. For a fine, aptly titled introduction to the controversy, see Bob 

Todashi Wakabayashi, “The Messiness of Historical Reality,’ in Bob 

Tadashi Wakabayashi, ed., The Nanking Atrocity: Complicating the Picture 

(New York: Berghahn Books, 2007), pp. 3–28. 

60 (44) “The ruthless bombing from the air”: Quoted in Hulen, “Roosevelt in Plea.” 

61 (45) “The immediate aim is, therefore, twofold”: Quoted in Richard 

R. Muller, “The Orgins of MAD: A Short History of City-Busting,” in 

Henry D. Sokolski, ed., Getting MAD: Nuclear Mutual Assured 

Destruction, Its Origins and Practice (Carlisle, PA: Strategic Studies 

Institute, U.S. Army War College, 2004), p. 34. 

61 (45) The first “ firestorm”: The historian Jörg Friedrich has written a masterful 

account of the British effort to destroy Germany with fire. His chapters on 

the weaponry and the strategies used to kill civilians are especially haunting. 

For the destruction of Hamburg and the desire to create firestorms, see Jorg 

Friedrich, The Fire: The Bombing of Germany, 1940–1945 (New York: 

Columbia University Press, 2006), pp. 90–100; and another fine, unsettling 

book—Keith Lowe, Inferno: The Fiery Destruction of Hamburg (New 

York: Scribner, 2007). 

61 (45) killed about forty thousand: Cited in Lowe, Inferno, p. 276. 

61 (45) attack on Dresden, where perhaps twenty thousand civilians died: Long a 

source of debate, estimates of the death toll in Dresden have ranged from 

about thirty-five thousand to about half a million. In 2008 a panel of 

historians concluded the actual number was between eighteen and twenty-

five thousand. Cited in Kate Connolly, “International Panel Rethinks Death 

Toll from Dresden Raids,” Guardian (London), October 3, 2008. 

61 (45) “de-housing”: Quoted in Sokolski, Getting MAD, p. 34. 

61 (45) daytime “precision” bombing: The American bombing strategy, inspired by 

the futility of trench warfare during the First World War, sought to avoid 

unnecessary casualties and to destroy only military targets—a goal more 
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easily achieved in theory than in reality. For the high-minded motives 

behind the strategy, see Mark Clodfelter, Beneficial Bombing: The 

Progressive Foundations of American Air Power,1917–1945 (Lincoln: 

University of Nebraska Press, 2010), pp. 1–66. 

61 (45) the Norden bombsight: For a fascinating account of this “technological 

wonder,” a top secret invention that cost a fortune and never fulfilled the 

lofty aims of its inventor, see Stephen L. McFarland, America’s Pursuit of 

Precision Bombing, 1910–1945 (Tuscaloosa: University of Alabama Press, 

1995). 

62 (46) forced as many as two hundred thousand Korean women: The number of 

Korean women used as sex slaves by the Japanese will never be precisely 

known. Like the number of Chinese civilians killed in Nanking, it has long 

been a source of controversy, with Japanese nationalists claiming the actual 

figure was low. Two hundred thousand is a widely used estimate. For a fine 

discussion of the issue, see You-me Park, “Compensation to Fit the Crime: 

Conceptualizing a Just Paradigm of Reparation for Korean ‘Comfort 

Women,’ ” Comparative Studies of South Asia, Africa, and the Middle East, 

Vol. 30, No. 2, 2010, pp. 204–13. The estimate is cited on page 206. 

62 (46) killed almost one million Chinese civilians with chemical and biological 

weapons: The number of Chinese killed by such weapons will never be 

known. According to the historian Daqing Yang, during the two weeks 

between Japan’s surrender and the arrival of the first American occupying 

troops, Japanese officials “systematically destroyed sensitive documents to a 

degree perhaps unprecedented in history.” Nevertheless, it has been 

conclusively established that the Japanese attacked Chinese civilians with 

weapons containing mustard gas, anthrax, plague, typhoid, cholera, and 

bacterial dysentery. See Daqing Yang, “Documentary Evidence and Studies 

of Japanese War Crimes: An Interim Assessment,” in Edward Drea, Greg 

Bradsher, Robert Hanyok, James Lide, Michael Petersen, and Daqing Yang, 

Researching Japanese War Crime Records: Introductory Essays 

(Washington D.C.: Nazi War Crimes and Japanese Imperial Government 

Records Interagency Working Group, U.S. National Archives, 2006), pp. 

21–56; and Till Bärnighausen, “Data Generated in Japan’s Biowarfare 

Experiments on Human Victims in China, 1932–1945, and the Ethics of 
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Using Them,” in Jin Bao Nie, Nanyan Guo, Mark Selden, and Arthur 

Kleinman, eds., Japan’s Wartime Medical Atrocities: Comparative 

Inquiries in Science, History, and Ethics (New York: Routledge, 2010), pp. 

81–106. 

62 (46) killed millions of other civilians: The number of people killed by the 

Japanese throughout Asia will never be known. Over the years, the 

estimates of civilian deaths in China alone have ranged from ten to thirty-

five million. Although those estimates were made by the Chinese 

government, they suggest the possible scale of the slaughter. Cited in 

Wakabayashi, The Nanking Atrocity, pp. 4, 8. 

62 (46) the Army Air Forces tried a new approach : For the decision to abandon 

precision bombing and firebomb Tokyo, see Wesley Frank Craven and 

James Lea Cate, eds., The Army Air Forces in World War II, Vol. 5, The 

Pacific: Matterhorn to Nagasaki, June 1944 to August 1945 (Washington, 

D.C.: Office of Air Force History, 1983), pp. 608–18; William W. Ralph, 

“Improvised Destruction: Arnold, LeMay, and the Firebombing of Japan,” 

War in History, vol. 13, no. 4, (2006), pp. 495– 522; and Thomas R. Searle, 

“‘It Made a Lot of Sense to Kill Skilled Workers’: The Firebombing of 

Tokyo in March 1945,” Journal of Military History, vol. 66, no. 1 (January 

2002), pp. 103–33. 

62 (46) struck Tokyo with two thousand tons of bombs: Cited in Craven and Cate, 

Army Air Forces in World War II, p. 615. 

62 (46) killed about one hundred thousand civilians: That number is most likely too 

low, but the actual figure will never be known. Cited in Ralph, “Improvised 

Destruction,” p. 495. 

62 (46) left about a million homeless: Cited in Craven and Cate, Army Air Forces in 

World War II, p. 617. 

62 (46) “war without mercy”: See John W. Dower, War Without Mercy: Race and 

Power in the Pacific War (New York: Pantheon, 1987). 

62 (46) About one quarter of Osaka was destroyed by fire: For the proportions of 
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Secretaries to the Joint Chiefs of Staff on Strategic Target Planning,” 

January 27, 1961 (top secret/declassified), NSA, p. 1913. 

243 (206) “a 100 percent pulverization of the Soviet Union”: Quoted in “Discussion at 

the 387th Meeting of the National Security Council, Thursday, November 

20, 1958” (top secret/declassified), NSA, p. 5. 

243 (206) “There was obviously a limit”: Ibid., p. 5. 

243 (206) 3,729 targets ... more than 1,000 ground zeros: Cited in “Strategic Air 

Planning and Berlin,” Annex B, p. 2. 

243 (206) 3,423 nuclear weapons: Ibid., p. 4. 

243 (206) About 80 percent were military targets: Cited in “SIOP-62 Briefing,” p. 50. 

243 (206) 295 were in the Soviet Union and 78 in China: See “Strategic Air Planning 

and Berlin,” Annex B, p. 2. 

243 (206) 54 percent of the Soviet Union’s population and about 16 percent of 

China’s: See Ibid., Annex A, p. 2; Annex B, p. 12. 

243 (206) roughly 220 million people: The population of the Soviet Union was about 

210 million at the time; the population of China about 682 million. 

244 (207) Eisenhower agreed to let high-ranking commanders decide: For the best 

account of how the military gained the authority to initiate the use of nuclear 

weapons, see Roman, “Ike’s Hair-Trigger,” pp. 121–164. 

244 (207) “something foolish down the chain of command”: Quoted in ibid., p. 156. 

244 (207) “very fearful of having written papers on this matter”: The quote is a 

paraphrase by the author of the memo and can be found in “Memorandum 

of Conference with the President, June 27, 1958,” A. J. Goodpaster (top 

secret/declassified), NSA, p. 3. 

244 (207) “It is in the U.S. interest to maintain”: The quote is a paraphrase by the 

author of the memo and can be found in     “Memorandum of Conference 

with the President, December 19, 1958,” John S. D. Eisenhower (top 

secret/declassified), NSA, p.1. 
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MIT BRECHSTANGEN 

 

246 (208) Colonel John T. Moser and his wife: Interview with Colonel John T. Moser. 

246 (209) The two had to rendezvous at a precise location: For the details of this 

tricky but essential procedure, see Richard K. Smith, Seventy-Five Years of 

Inflight Refueling: Highlights, 1923–1998 (Washington, D.C.: Air Force 

History and Museums Program, 1998), pp. 38–9. 

248 (212) Leavitt made it clear: Interview with General Lloyd R. Leavitt. 

248 (213) Of the 119 West Pointers who graduated from flight school: Cited in Lloyd 

R. Leavitt, Following the Flag: An Air Force Officer Provides an 

Eyewitness View of Major Events and Policies During the Cold War 

(Maxwell Air Force Base, AL: Air University Press, 2010), p. 57. 

251 (213) “Landing the U-2,” Leavitt wrote: Ibid., p. 175. 

251 (213) Of the thirty-eight U-2 pilots ... eight died flying the plane: See ibid., p. 185. 

251 (215) “ordered everyone to evacuate the control center”: Moser interview. 

258 (219) When Ben Scallorn first reported to Little Rock: Interview with Colonel Ben 

G. Scallorn. 

258 (219) 4.5 million pounds of steel: About 2,255 tons of steel were used. Cited in 

Stumpf, Titan II, p. 112. 

258 (219) 30 million pounds of concrete: About 7,240 cubic yards of concrete were 

used—and a cubic yard of concrete weighs about two tons. Cited in ibid. 

258 (219) a management practice known as “concurrency”: The great advantage of 

concurrency was that it allowed new weapon systems to be developed 

quickly; the main disadvantage was that those weapons tended to be 

unreliable and often didn’t work. See Stephen Johnson, The United States 

Air Force and the Culture of Innovation: 1945–1965 (Washington, D.C.: 

Air Force History and Museums Program, 2002), pp. 19–22, 89–94. 

258 (219) one of the largest construction projects ever undertaken by the Department 

of Defense: For details of how the silos and launch complexes were built, 

see Joe Alex Morris, “Eighteen Angry Men: The Hard-Driving Colonels 
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David F. Winkler, To Defend and Deter: The Legacy of the United States 

Cold War Missile Program (Washington, D.C.: Department of Defense, 
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Legacy Resource Management Program, Cold War Project, 1996), pp. 77–

88; and Stumpf, Titan II, pp. 99–127. 

259 (220) an area extending for thirty-two thousand square miles: The launch sites of 

the 91st Strategic Missile Wing at Minot Air Force Base were set amid 

8,500 square miles—about 12 percent of the land in North Dakota. And the 

sites of the 341st Strategic Missile Wing at Malmstrom Air Force Base were 

spread out across 23,500 square miles of Montana. See “Fact Sheet,” 91st 

Missile Wing— Minot Air Force Base, April 14, 2011; and “Fact Sheet,” 

341st Missile Wing—Malmstrom Air Force Base, August 2, 2010. 

259 (220) a population of about ten thousand: Cited in “History of Air Research and 

Development Command, July–December 1960” Volume III, Historical 

Division, Air Research & Development Command, United States Air Force 

(n.d.), (secret/restricted data/declassified), p. 19. 

259 (220) “Like any machine ... they don’t always work”: Quoted in “USAF Ballistic 

Missile Programs, 1962– 1964,” Bernard C. Nalty, USAF Historical 

Division Liaison Office, April 1966 (top secret/declassified), NSA, p. 47. 
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Werrell, The Evolution of the Cruise Missile (Maxwell Air Force Base, AL: 

Air University Press, 1985), pp. 82–96. 

260 (220) missed by an average of twenty miles or more: More important, only one 

out of three Snarks were likely to get off the ground. See ibid., pp. 95–96. 

260 (220) a Snark that was supposed to fly no farther than Puerto Rico: For the story 

of the runaway missile, see J. P. Anderson, “The Day They Lost the Snark,” 

Air Force Magazine, December 2004, pp. 78–80. 

260 (221) The Army’s Redstone missile: Although its range was short, the missile was 

so reliable that it was used by NASA to launch America’s first astronaut 

into space. See “History of the Redstone Missile System,” John W. Bullard, 

Historical Division, Army Missile Command, AMC 23 M, October 15, 

1965. 

260 (221) Launched from NATO bases in West Germany: Bob Peurifoy told me about 

the mismatch between the yield of the Redstone’s warhead and the distance 

that it could fly. 

260 (221) It would take at least fifteen minutes to launch any of the missiles: For the 

technical and operational details of the Thor, see Stephen Twigge and Len 
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Scott, Planning Armageddon: Britain, the United States and the Command 

of Western Nuclear Forces, 1945–1964 (Amsterdam: Harwood Academic 

Publishers,2000), pp. 109–12. 

261 (221) as much as two days to complete its mission: Ibid., p. 111. 

261 (221) useful for a surprise attack: For an excellent summary of the inherent flaws 

of Thor and Jupiter missiles, the intermediate-range missiles that the United 

States shared with its NATO allies, see Philip Nash, The Other Missiles of 

October: Eisenhower, Kennedy, and the Jupiters, 1957–1963 (Chapel Hill, 

NC: University of North Carolina, 1997), pp. 80–85. 

261 (222) the Atlas missile loomed as America’s great hope: For the definitive account 

of the Atlas program, cowritten by one of its managers, see Chuck Walker, 

with Joel Powell, ATLAS: The Ultimate Weapon by Those Who Built It 

(Ontario, Canada: Apogee Books Production, 2005). 

261 (222) a “ fire waiting to happen”: For the dangers of the Atlas and Titan 

propellants, see Charlie Simpson, “LOX and RP1—Fire Waiting to 

Happen,” Association of Air Force Missileers Newsletter, vol. 14, no. 3 

(September 3, 2006). Colonel Simpson is the executive director of the 

Association of Air Force and worked with Titan I missiles. 

261 (222) a temperature of -297 degrees Fahrenheit: Cited in Walter, ATLAS, 

Appendix D, p. 281. 

261 (222) the odds of an Atlas missile hitting a target ... no better than fifty-fifty: The 

estimate was sheepishly offered by Major General Thomas P. Gerrity, 

Commander, Ballistic Systems Division, Air Force Systems Command. 

Another officer optimistically predicted that the reliability of the Atlas 

would reach 85 percent. Instead, all of the missiles were deactivated and 

removed from service within a few years. For the reliability estimates, see 

“Missile Procurement, Air Force,” pp. 529–30. 

262 (222) General Thomas Power ... thought the odds were closer to zero: See Jacob 

Neufeld, The Development of Ballistic Missiles in the United States Air 

Force, 1945–1960, (Washington, D.C.: Office of Air Force History, 1990), 

p. 216. 

262 (222) During a test run of the first Titan silo: For more details of the accident, see 

Stumpf, Titan II, pp. 23–26. 
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262 (222) about 170,000 pounds of liquid oxygen and fuel: The missile was fully 

loaded with propellants. 

262 (223) Donald Quarles was one of the leading skeptics: A few months before his 

death, Quarles was strongly attacked by the columnist Joseph Alsop for 

opposing new missile programs and allowing the United States to fall 

behind the Soviets. See Joseph Alsop, “Mister Missile Gap,” Washington 

Post, April 24, 1959. 

263 (223) how to bring the warhead close to its target: My description of ballistic 

missile guidance systems is based on a fine magazine article published more 

than half a century ago, Maya Pines, “The Magic Carpet of Inertial 

Guidance,” Harper’s, March 1962; a training manual for Titan II launch 

officers, “Missile Launch/Missile Officer (LGM-25): Missile Systems,” 

Student Study Guide 3OBR1821F/3121F-V1 through 4, Volume I of II, 

Department of Missile and Space Training, Sheppard Technical Training 

Center, September 1968; and an extraordinary book about how missiles hit 

their targets, Donald MacKenzie, Inventing Accuracy: A Historical 

Sociology of Nuclear Missile Guidance (Cambridge, MA: MIT Press, 1993). 

263 (223) burned for only the first five minutes of flight: During the booster phase, the 

first-stage engine of the Titan II fired for about 165 seconds; during the 

sustainer phase, the second-stage engine fired for about 125 seconds; and 

during the Vernier Stage, the two small solid propellant engines fired for 

about 10 seconds. See “Missile Launch/Missile Officer (LGM-25),” p. 3. 

263 (224) about 80 percent of the warheads within roughly a mile of their targets: 

Cited in MacKenzie, Inventing Accuracy, p. 122. 

264 (224) a leading role in the miniaturization of computers: See ibid., pp. 159–61, 

206–7; Edwards, Closed World, pp. 63–5. 

264 (224) all of the integrated circuits in the United States: See MacKenzie, Inventing 

Accuracy, p. 207. In 1965, the Pentagon was buying 72 percent of the 
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Policy,” American Journal of Sociology, vol. 96, no. 2 (September 1990), p. 
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264 (225) It had about 12.5 kilobytes of memory: This is a rough estimate, used for the 

sake of simplicity. The Titan II missile’s onboard guidance computer could 

store 100,224 binary bits. They were stored on a magnetic drum memory 

assembly with 58 tracks. Each track held 64 words (or “bytes”) that 

contained 27 bits. For the sake of comparison, I have converted those 27-bit 

bytes into today’s more commonly used 8-bit bytes. By that measure, the 

Titan II onboard computer had about 12.5 kilobytes of memory. For the 

specifications of the computer, see “Missile Launch/Missile Officer (LGM-

25),” p. 24. I am grateful to Chuck Penson, Bob Peurifoy, Richard Peurifoy, 

and Steve Peurifoy for helping me with these calculations. 

264 (224) more than five million times that amount: Many smartphones now have 64 
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The comparison between the 12.5-kilobyte memory of a Titan II computer 

and the 64-gigabyte memory of a smartphone is inexact. But it still conveys 

an important point: even the rudimentary computing device aboard the Titan 

II could guide a nuclear warhead almost halfway around the world with 
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265 (225) the first missile to employ an inertial guidance system: For the Nazi efforts 

in this field, see MacKenzie, Inventing Accuracy, pp. 44–60. 

265 (225) the Nazi scientists who invented it were recruited: Dr. Walter 

Haeussermann, who played a large role in developing the guidance system 

of the V-2, was brought to the United States under Project Paperclip and 

reunited with his former employer, Wernher von Braun. Haeussermann later 

worked on the guidance systems of the Redstone and Jupiter missiles, left 

the Army to work for NASA, later headed the Astrionics Laboratory at the 

Marshall Space Center, and helped devise the mechanisms that guided 

American astronauts safely to the moon. See Dennis Hevesi, “Walter 

Hauessermann, Rocket Scientist, Dies at 96,” New York Times, December 

17, 2010. 

265 (225) Circular Error Probable ... of less than a mile: See MacKenzie, Inventing 

Accuracy, p. 131. 

265 (225) miscalculated by just 0.05 percent: During the last fifteen minutes of the 

Titan II warhead’s reentry, it traveled at a speed of about 16,000 miles per 

hour. It would cover a distance of about 4,000 miles in those fifteen 
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minutes. A measurement error of 0.05 percent would add or subtract about 

20 miles from the distance traveled. For the speed of reentry, see Penson, 

Titan II Handbook, p. 169. Maya Pines made a similar calculation in “Magic 

Carpet of Inertial Guidance,” but with a somewhat different result. 

265 (225) The accuracy of a Titan II launch: My description of a Titan II missile’s 

launch, trajectory, and flight is based on information found in Penson, Titan 

II Handbook, pp. 118–39, 169; Stumpf, Titan II, pp. 177–8; and “Final Titan 

II Operational Data Summary,” Rev 3, TRW Space Technology 

Laboratories, September 1964 p. 3-1. Some of the numbers differ slightly in 

these sources. For example, Chuck Penson says the missile began to rise 58 

seconds after the keys were turned; David Stumpf says 59.2 seconds. I have 

tried to convey the gist of how a Titan II launch would have unfolded. 

Penson’s account is especially vivid and detailed. 

266 (226) about twenty-three thousand feet per second, faster than a speeding bullet: 

An object going 16,000 miles per hour is traveling about 4.44 miles per 

second—roughly 23,467 feet per second. The velocity of bullets fired from 
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as 4,000 feet per second. 

266 (226) surface temperatures of about 15,000 degrees Fahrenheit: Although 

temperatures that high might be encountered briefly, the strong shock wave 

preceding a warhead as it falls will dissipate a great deal of that heat in the 

atmosphere. Cited in “Ballistic Missile Staff Course Study Guide,” 4315th 

Combat Crew Training Squadron, Strategic Air Command, Vandenberg Air 

Force Base, July 1, 1980, p. 3–1. 

266 (226) hotter than the melting point of any metal: Tungsten’s melting point is the 

highest—6,170 degrees Fahrenheit. Cited in Stumpf, Titan II, p. 56. 

266 (226) On the way up, a barometric switch closed ... On the way down, an 

accelerometer ignited: I learned these details from a weapon designer who 

worked on the W-53 warhead. 

266 (226) set for an airburst ... at an altitude of fourteen thousand feet: Cited in 

Penson, Titan II Handbook, p. 135. 

267 (227) At first, perhaps 70 to 75 percent ... were expected to hit their targets: Cited 

in “Missile Procurement,” p. 532. 
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267 (227) that proportion would rise to 90 percent: Cited in ibid. 

267 (227) “the biggest guns in the western world”: “Nuclear ‘Guns’ Ready, Aimed at 

Likely Foes,” Los Angeles Times, June 22, 1964. 

267 (227) The first launch crews had to train with cardboard mock-ups: For the 

challenges that some of the first crews faced, see Grant E. Secrist, “A 

Perspective on Crew Duty in the Early Days, the 308th SMW,” Association 

of Air Force Missileers Newsletter, vol. 13, No. 4, December 2005, pp. 4–6. 

269 (229) Sergeant Donald V. Green was serving as a referee: Interview with Donald 

V. Green. 

269 (230) General LeMay liked to run these tests: They were prominently featured in 

the movie Strategic Air Command and in the Life magazine profile of 

LeMay, “Toughest Cop of the Western World.” The author and historian 

James Carroll described how his father, a high-ranking security officer at 

the Pentagon, spent years attempting acts of “faux sabotage” against 

LeMay, as part of a friendly rivalry. See James Carroll House of War: The 

Pentagon and the Disastrous Rise of American Power (Boston: Mariner 

Books, 2006), pp. 214–19. 

276 (235) “Scallorn, just be quiet”: Quoted in Scallorn interview and Moser 

interview. 

276 (235) “Roger, General”: Quoted in ibid. 

276 (235) “Little Rock, this is Martin-Denver”: Carnahan’s recommendation that 

nothing be done is the only quote in the entire three-volume accident report 

that comes from a tape recording of discussions on the Missile Potential 

Hazard Net. The quote is long, it’s verbatim—and it absolves Martin 

Marietta of responsibility for what later went wrong. The recording was 

made at Martin-Denver. See “Report, Major Missile Accident, Titan II 

Complex 374-7,” Testimony of Charles E. Carnahan, Tab U-11, pp. 1–2. 

283 (241) “It’s hot as hell”: Quoted in “Report, Major Missile Accident, Titan II 

Complex 374-7,” Kennedy statement, Tab U–46, p. 10. 
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VIERTER TEIL: AUSSER KONTROLLE 
 

ENTHAUPTUNGSSCHLAG 

 

286 (245) a B-52 bomber took off from Seymour Johnson Air Force Base: My account 

of the accident is based on interviews with Bob Peurifoy and Bill Stevens, 

as well as on documents that have been released through the Freedom of 

Information Act. See “Summary of Nuclear Weapon Incidents (AF Form 

1058) and Related Problems—January 1961,” Airmunitions Letter, No. 

136-11-56G, Headquarters, Ogden Air Material Area, April 18, 1961 

(secret/restricted data/declassified), pp. 1–27; and “Official Observer’s 

Report, Air Accident, Goldsboro, North Carolina,” Ross B. Speer, AEC/ 

ALO, February 16, 1961 (secret/restricted data /declassified). A good 

explanation of why the accident was so dangerous can be found in a memo 

written by Parker F. Jones, the supervisor of Sandia’s Nuclear Weapon 

Safety Department: “Goldsboro Revisited, or How I Learned to Mistrust the 

H-Bomb, or To Set the Record Straight,” Parker F. Jones, SFRD Memo, 

SNL 1651, October 22, 1969 (secret/restricted data/declassified). Joel 

Dobson offers the best description of the accident itself and the fate of the 

crew in The Goldsboro Broken Arrow: The Story of the 1961 B-52  Crash, 

the Men, the Bombs, the Aftermath (Raleigh, NC: Lulu, 2011). But 

Dobson’s book is less  reliable about the inner workings of the weapons. 

286 (245) Mattocks managed to jump through the escape hatch: Mattocks should have 

been killed immediately by the tail of the plane. But the plane was breaking 

apart as he left it, and the tail was already gone. The B-52 exploded right 

after his parachute deployed, briefly collapsing it. He landed on a farm in 

the middle of the night, assured its frightened owners that he wasn’t a 

Martian, got a ride to Seymour Johnson Air Force Base—and got arrested 

by the guards at the front gate. They had not been informed of the accident, 

and he couldn’t produce any military identification. One of the other crew 

members who safely escaped from the plane, Captain Richard Rardin, found 

a ride to the base and arrived at the gate not long afterward. When the 
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guards threatened to arrest Rardin, too, Mattocks managed to convince them 

that the two men were indeed Air Force officers and that a B-52 had just 

fallen from the sky. See Dobson, Goldsboro Broken Arrow, pp. 55–60. 

287 (246) The Air Force assured the public: See Noel Yancey, “In North Carolina: 

Nuclear Bomber Crashes; 3 Dead,” Fort Pierce News Tribune (Florida), 

January 24, 1961. 

287 (246) The T-249 control box and ready/safe switch ... had already raised concerns 

at Sandia: Interviews with Peurifoy and Stevens. Some of the limitations of 

the T-249, known as the Aircraft Monitor and Control Box, had been 

addressed two years earlier in “A Survey of Nuclear Weapon Safety  

Problems,” pp. 19–23. 

288 (247) all of the weapons were armed: Stevens interview. See also Stevens, 

“Origins and Evolution of S2C at Sandia,” p. 60. 

288 (247) A seven-month investigation by Sandia: See ibid. 

288 (247) “It would have been bad news—in spades”: “Goldsboro Revisited,” p. 1. 

288 (247) “One simple, dynamo-technology, low-voltage switch”: Ibid., p. 2. 

288 (247) the groundburst of that 4-megaton bomb in Goldsboro: The amount of 

fallout would not have been as great as that produced by the far more 

powerful Bravo test. But the Goldsboro bomb could have spread deadly 

radioactive material across a large area of the northeastern United States. 

288 (247) “pay any price, bear any burden”: “Text of Kennedy’s Inaugural Outlining 

Policies on World Peace and Freedom,” New York Times, January 21, 1961. 

288 (247) The story scared the hell out of him: Interview with Robert S. McNamara. 

289 (248) A B-47 carrying a Mark 39 bomb had caught fire: Peurifoy and Stevens 

interviews. See also Airmunitions Letter, June 23, 1960, p. 37, and Maggelet 

and Oskins, Broken Arrow, pp. 113–18. 

289 (248) A B-47 ... caught fire on the runway at Chennault Air Force base: See 

Airmunitions Letter, June 23, 1960, p. 53. 

289 (248) In the skies above Hardinsburg, Kentucky: See Airmunitions Letter, 

Headquarters, Ogden Air Material Area, No. 136-11–56B, June 29, 1960 

(sectet/restricted data/declassified, pp. 13–46, Maggelet and Oskins, Broken 

Arrow, pp. 129–32. 

289 (248) a “crunching sound”: Quoted Maggelet and Oskins, Broken Arrow, p. 132. 
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289 (248) At an air defense site in Jackson Township: For details of the BOMARC 

accident, see “Report of Special Weapons Incident ... Bomarc Site, McGuire 

AFB, New Jersey,” 2702nd Explosive Ornance Disposal Squad, United 

States Air Force, Griffiss Air Force Base, New York, June 13, 1960 

(sectet/restricted data /declassified); Airmunitions Letter, No. 136-11-56C, 

Headquarters, Ogden Air Material Area, September 8, 1960 

(secret/restricted data/declassified; and George Barrett, “Jersey Atom 

Missile Fire Stirs Brief Radiation Fear,” New York Times, June 8, 1960. 

289 (249) An Air Force security officer called the state police: See “Jersey Atom 

Missile Fire.” 290 (249) Fallout from the BOMARC’s 10-kiloton warhead: 

See “Civil Defense Alerted in City,” New York Times, June 8, 1960. 

290 (249) The accidents in North Carolina and Texas worried Robert McNamara the 

most: McNamara interview. See also “Memorandum of Conversation 

(Uncleared), Subject: State-Defense Meeting on Group I, II, and IV Papers,” 

January 26, 1963 (top secret/declassified), NSA, p. 12. 

290 (249) “bankruptcy in both strategic policy and in the force structure”: “Robert S. 

McNamara Oral History Interview—4/4/1964,” John F. Kennedy Oral 

History Collection, John F. Kennedy Presidential Library and Museum, p. 5. 

291 (249) “The Communists will have a dangerous lead”: Quoted in Desmond Ball, 

Politics and Force Levels: The Strategic Missile Program of the Kennedy 

Administration (Berkeley: University of California Press, 1980), p. 18. 

Although Ball’s work was written before the declassification of many 

important national security documents from the Kennedy era, the book’s 

central arguments are still convincing. I also learned a great deal about the 

Kennedy administration’s aims from How Much Is Enough? 1961–1969: 

Shaping Defense Program (Santa Monica, CA.: RAND Corporation, 1971), 

by Alain C. Enthoven and K. Wayne Smith. Enthoven was one of 

McNamara’s most brilliant advisers. For Kennedy’s attacks on the strategic 

thinking of the Eisenhower administration, see Christopher A. Preble, “ 

‘Who Ever Believed in the “Missile Gap”?’: John F. Kennedy and the 

Politics of National Security,” Presidential Studies Quarterly, vol. 33, no. 4 

(December 2003), pp. 801–26. 
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291 (250) “We have been driving ourselves into a corner”: Quoted in William W. 

Kaufmann, The McNamara Strategy (New York: Harper & Row, 1964), p. 

40. 

291 (250) General Maxwell D. Taylor’s book, The Uncertain Trumpet: Taylor argued 

that the United States needed “a capability to react across the entire 

spectrum of possible challenge, for coping with anything from general 

atomic war to infiltrations and aggressions.” He was later a major architect 

of the Vietnam War. See Maxell D. Taylor, The Uncertain Trumpet (New 

York: Harper & Brothers, 1960), p. 6. 

291 (250) “The record of the Romans made clear”: “Summary of President 

Kennedy’s Remarks to the 496th Meeting of the National Security Council,” 

January 18, 1962 (top secret/declassified), in United States Department of 

State, Foreign Relations of the United States, 1961–1963, Volume VIII, 

National Security Policy (Washington, D.C.: U.S. Government Printing 

Office, 1996), p. 240. 

292 (250) The chief of naval operations, Admiral Arleigh Burke, warned: Western 

Europe would suffer radiological effects from a massive American attack on 

the Soviet Union, but South Korea was likely to receive even worse fallout. 

See “Chief of Naval Operations Cable to Commander-in-Chief Atlantic 

Fleet, Commander-in-Chief Pacific Fleet, Commander-in-Chief U.S. Naval 

Forces Europe,” November 20, 1960 (top secret/declassified), NSA, p. 1. 

292 (251) “whiz kids,” “ defense intellectuals,” “the best and the brightest”: David 

Halberstam’s book on this highly self-confident group remains 

authoritative: The Best and the Brightest (New York: Ballantine Books, 

1992). 

292 (251) WSEG Report No. 50: “Evaluation of Strategic Offensive Weapons 

Systems,” Weapon Systems Evaluation Group Report No. 50, Washington, 

D.C., December 27, 1960 (top secret/ restriced data/declassified), NSA. 

293 (251) the annual operating costs of keeping a B-52 bomber on ground alert: See 

ibid., Enclosure “F,” p. 19. 

293 (251) America’s command-and-control system was so complex: Long excerpts 

from Enclosure “C,” the section of WSEG R-50 on command and control, 

can be found in Wainstein, et al. “Evolution of U.S. Strategic Command and 

Control,” pp. 239–47. 
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293 (251) By launching a surprise attack on five targets: Ibid., p. 243. 

293 (252) By hitting nine additional targets: Ibid., p. 242. 

293 (252) a 90 percent chance of success: Cited in ibid. 

293 (252) only thirty-five Soviet missiles: Cited in Ibid. 

293 (252) Four would be aimed at the White House: Ibid., p. 243. 

293 (252) “Under surprise attack conditions”: Quoted in ibid., p. 239. 

294 (252) “a one-shot command, control, and communication system”: Ibid., p. 284. 

294 (253) the warning time would be zero: Cited in Ibid., p. 241. 

294 (253) During a tour of NORAD headquarters in Colorado Springs: My account of 

this false alarm is based on “’Missile Attack’ Terror Described,” Oakland 

Tribune, December 11, 1960; “When the Moon Dialed No. 5, They Saw 

World War III Begin,” Express and News (San Antonio), December 11, 

1960; John G. Hubbell, “You Are Under Attack!, The Strange Incident of 

October 5,” Reader’s Digest, April 1961, pp. 37–39; and Donald 

MacKenzie, Mechanizing Proof: Computing, Risk, and Trust (Cambridge, 

MA: MIT Press, 2001), pp. 23–4. MacKenzie obtained an oral history 

interview with General Kuter that largely confirmed the contemporary 

accounts of the incident. 

295 (253) a 99.9 percent certainty: Cited in “‘You Are Under Attack!’”. 

295 (253) “Chief, this is a hot one”: Quoted in MacKenzie, Mechanizing Proof, p. 23. 

295 (253) “Where is Khrushchev?”: Quoted in “ ‘You Are Under Attack!’”. 

295 (254) They recalled a sense of panic at NORAD: Percy later wondered what sort 
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334 (289) “We have no bases in Cuba”: “Letter from Chairman Khrushchev to 

President Kennedy,” April 22, 1961, in U.S. Department of State, Foreign 
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ANORMALE BEDINGUNGEN 
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Swords of Armageddon, Volume IV, pp. 382– 445; “Operation Dominic I, 
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Electromagnetic Applications Division, Sandia National Laboratories, 
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Moments,” San Antonio Light, November 14, 1963; “Tons of TNT Explode 
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Broken Arrow, see Airmunitions Letter, No. 136-11-56N, Headquarters, 
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/declassified), pp. 2–17; Dan Whetzel, “A Night to Remember,” Mountain 

Discoveries (Fall/Winter, 2007); Maggelet and Oskins, Broken Arrow, p. 

198. 

358 (310) Another accident with a Mark 53 bomb: For details of the Bunker Hill 

Broken Arrow, see “B-58 with Nuclear Device Aboard Burns; One Killed,” 

Anderson [Indiana] Herald, December 9, 1964; “Memorial Services Held at 

Air Base,” Logansport [Indiana] Press, December 10, 1964; “Saw Flash, 

Then Fire, Ordered Plane Abandoned, Pilot Recalls,” Kokomo [Indiana] 

Morning Times, December 11, 1964; “A Review of the US Nuclear Weapon 

Safety Program—1945 to 1986,” R. N. Brodie, Sandia National 

Laboratories, SAND86-2955, February 1987, (secret/restricted data/ 
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B-58 Accident Site, Grissom Air Reserve Base, Bunker Hill, Indiana,” 

Steven E. Rademacher, Air Force Institute for Environment, Safety, and 

Occupational Health Risk Analysis, December 2000; and Maggelet and 

Oskins, Broken Arrow, pp. 204–10. After an accident that exposed five 
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hydrogen bombs to burning jet fuel, the Air Force told the Kokomo Morning 

Times that there had been “no danger” of a radiation hazard. 

358 (311) a Minuteman missile site at Ellsworth Air Force Base: See “Accidents and 

Incidents,” Incident #2, p. 182; and “Review of the US Nuclear Weapon 

Safety Program,” p. 14. The most detailed account can be found in Maggelet 

and oskins, Broken Arrow, Volume II, pp. 101–9. 

359 (312) a group of sailors were pushing an A-4E Skyhawk: The story of this long-

hidden accident has been told in detail by Jim Little, a retired chief warrant 

officer with a long career managing nuclear weapons for the U.S. Navy. 

Little watched the plane roll off the deck of the Ticonderoga. His account of 

the accident can be found in Maggelet and Oskins, Broken Arrow, Volume 

II, pp. 113–16, and in his book, Brotherhood of Doom: Memoirs of a Navy 

Nuclear Weaponsman (Bradenton, FL: Booklocker, 2008.), pp. 113 – 14. 

359 (312) “Brakes, brakes”: Quoted in Little, Brotherhood of Doom, p. 114. 

360 (312) recently graduated from Ohio State University: Webster had flown 

seventeen combat missions in Vietnam and gotten married the previous 

year. One of his close friends from high school, Roger Ailes, later the 

president of Fox News, created a scholarship fund in Webster’s name. See 

William K. Alcorn, “Webster Scholarship to Help City Youths,” 

Youngstown [Ohio] Vindicator, July 3, 2006. 

360 (313) “responsibility for identifying and resolving”: President Kennedy also 

asked to be kept informed about “the progress being made in equipping all 

Mark 7 nuclear weapons assigned to ground alertaircraft with velocity 

sensing safety devices.” He returned to the broader issue just nine days 

before his assassination, issuing a directive that safety rules be adopted for 

each weapon in the stockpile. Those rules would have to be approved by the 

secretary of defense—and shared, in writing, with the president of the 

United States. See “National Security Action Memorandum No. 51, Safety 

of Nuclear Weapons and Weapons Systems,” May 8, 1962 (secret/restricted 

data/declassified), NSA; and “National Security Memorandum No. 272, 

Safety Rules for Nuclear Weapon Systems,” November 13, 1963 

(secret/restricted data/declassified). 

360 (313) the Titanic Effect: Donald MacKenzie mentions the “Titanic effect” in the 

context of software design. “The safer a system is believed to be,” he 
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suggests, “the more catastrophic the accidents to which it is subject.” And as 

a corollary to that sort of thinking, MacKenzie argues that systems only 

become safer when their danger is always kept in mind. See MacKenzie’s 

essay “Computer- Related Accidental Death,” in Knowing Machines, pp. 

185–213. The Titanic effect is discussed from pages 211 to 213. 

361 (313) an engineer listened carefully to the sounds of a PAL: The Sandia 

engineer’s name was John Kane, and in this case his lock-picking skills 

exceeded those of technicians at the National Security Agency. See Stevens, 

“Origins and Evolution of S2C,” p. 71. 

361 (313) The W-47 warhead had a far more serious problem: I learned about the 

unreliability of the W-47 warhead during my interviews with Bob Peurifoy 

and Bill Stevens. Some of the details can be found in Hansen Swords of 

Armageddon, Volume VI, pp. 433–41. Hansen called the W-47, without its 

safing tape, “an explosion in search of an accident.” Sybil Francis touched 

on the subject briefly in “Warhead Politics: Livermore and the Competitive 

System of Nuclear Weapons Design,” thesis (Ph.D.), Massachusetts 

Institute of Technology, Department of Political Science, 1995, pp. 152–53. 

362 (314) “almost zero confidence that the warhead would work”: Quoted in Francis, 

“Warhead Politics,” p. 153. 

362 (314) perhaps 75 percent or more: Cited in Hanson, Swords of Armageddon, 

Volume VI, p. 435. 

362 (315) a B-52 on a Chrome Dome mission: The Palomares accident was the most 

widely publicized Broken Arrow of the Cold War. In addition to weeks of 

coverage in newspapers and magazines, the event inspired a fine book by 

Flora Lewis, a well-known foreign correspondent, One of Our H-Bombs Is 

Missing (New York: McGraw-Hill, 1967). Randall C. Maydew, one of the 

Sandia engineers who helped to find the weapon, later wrote about the 

search in America’s lost H-Bomb! Palomares, Spain, 1966 (Manhattan, KS: 

Sunflower University Press 1977). Barbara Moran made good use of 

documents obtained through the Freedom of Information Act in writing The 

Day We Lost the H-Bomb: Cold War, Hot Nukes, and the Worst Nuclear 

Weapons Disaster in History (New York: Ballantine Books, 2009). I relied 

on those works, as well as on a thorough description of the accident’s 

aftermath—“Palomares Summary Report,” Field Command, Defense 
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Nuclear Agency, Kirtland Air Force Base, January 15, 1975—and other 

published sources. 

364 (316) so poor and remote that it didn’t appear on most maps: See “Palomares 

Summary Report,” p. 18 365 (317) “450 airmen with Geiger 

counters”: Quoted in ibid., p. 184. 

365 (317) “unarmed nuclear armament” ... “there is no danger to public health”: 

Quoted in ibid., p. 185. 

365 (317) “secrecy shrouds urgent hunt”: Quoted in ibid., p. 203. 

365 (317) “madrid police disperse mob at u.s. embassy”: Quoted in ibid. 

365 (317) “near catastrophe from u.s. bomb”: Quoted in ibid. 

365 (317) “There is not the slightest risk”: Quoted in “The Nuke Fluke,” Time, March 

11, 1966. 

366 (318) “the politics of the situation”: “Palomares Summary Report,” p. 50. 

366 (318) Almost four thousand truckloads of contaminated beans: Cited in ibid., p. 

56. 

366 (318) About thirty thousand cubic feet of contaminated soil: According to the 

Defense Nuclear Agency, about 1,088 cubic yards were removed—roughly 

29,376 cubic feet. Cited in ibid., p. 65. 

366 (318) “a psychological barrier to plutonium inhalation”: Ibid., footnote, p. 51. 

366 (318) the American ambassador brought his family: For this and other efforts to 

control public opinion, see David Stiles, “A Fusion Bomb over Andalucía: 

U.S. Information Policy and the 1966 Palomares Incindent,”  Journal of 

Cold War Studies, vol. 8, no. 1 (2006), pp. 49–67. 

367 (319) who claimed to have seen a “stout man”: “How They Found the Bomb,” 

Time, May 13, 1966. 

367 (319) “It isn’t like looking for a needle”: Quoted in Lewis, One of Our H-Bombs 

Is Missing, p. 182. 

367 (319) the first time the American people were allowed to see one: For the proud 

display, see ibid., p. 234; Stiles, “Fusion Bomb over Andalucía,” p. 64. 320 

“The possibility of an accidental nuclear explosion”: Quoted in Hanson W. 

Baldwin, “Chances of Nuclear Mishap Viewed as Infinitesimal,” New York 

Times, March 27, 1966. 

368 (320) “so remote that they can be ruled out completely”: Quoted in ibid. 
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368 (320) “But suppose some important aspect of nuclear safety”: “The Nuclear 

Safety Problem,” T. D. Brumleve,  Advanced System Research Department 

5510, Sandia Corporation, Livermore Laboratory, SCL-DR-67, 1967 

(secret/restricted data/declassified), p. 5. 

369 (320) “The nation, and indeed the world, will want to know”: Ibid., p. 5. 

369 (320) a B-52 was serving as the Thule monitor: The Broken Arrow at Thule has 

received much less attention in the United States than the one at Palomares. 

But the Thule accident remains of interest in Denmark because the crash not 

only contaminated Danish soil with plutonium but also raised questions 

about the behavior of the Danish government. I found two declassified 

documents to be especially interesting. The first is “Project Crested Ice: The 

Thule Nuclear Accident,” Vol. 1, SAC Historical Study #113, History and 

Research Division, Headquarters, Strategic Air Command, April 23, 1969 

(secret/restricted data/declassified), NSA. The other is “Project Crested Ice,” 

a special edition of USAF Nuclear Safety magazine that appeared in 1970. 

The latter has many photographs that show the challenge of 

decontaminating a large area in the Arctic. A number of recent 

investigations by Danish authors were also useful: “The Marshal’s Baton: 

There Is No Bomb, There Was No Bomb, They Were Not Looking for a 

Bomb,” Svend Aage Christensen, Danish Institute for International Studies, 

DIIS Report, 2009, No. 18., 2009; and Thorsten Borring Olesen, “Tango for 

Thule: The Dilemmas and Limits of the ‘Neither Confirm Nor Deny’ 

Doctrine in Danish-American Relations, 1957–1968,” Journal of Cold War 

Studies, vol. 13, no. 2 (Spring 2011), pp. 116–47. And I learned much from 

the documents in Maggelet and Oskins, Broken Arrow, Volume II, pp. 125–

50. 

369 (320) three cloth-covered, foam-rubber cushions: For details of the accident and 

the rescue, see “Crested Ice: The Thule Nuclear Accident,” pp. 5–8; “The 

Flight of Hobo 28,” in USAF NUCLEAR SAFETY, special edition, vol. 65 

(part 2), no. 1 (JAN/FEB/MAR 1970), pp. 2–4; and Neil Sheehan, “Pilot 

Says Fire Forced Crew to Quit B-52 in Arctic,” New York Times, January 

28, 1968;  and Alfred D’Amario, Hangar Flying (Bloominton, IN: 

AuthorHouse, 2008), pp. 233–54 . D’Amario served as a co-pilot on the 
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flight, and he vividly describes what it was like to bail out of a burning B-52 

over the Arctic. 

369 (321) about 428 degrees Fahrenheit: Cited in “Crested Ice: The Thule Nuclear 

Accident,” p. 7. 

369 (321) temperature ... was -23 degrees Fahrenheit: Cited in G. S. Dresser, “Host 

Base Support,” in USAF Nuclear Safety, p. 25. 

369 (321) windchill made it feel like -44: The wind was blowing at 9 knots (10.3 miles 

per hour); the temperature was –23 degrees Fahrenheit; and according to a 

windchill chart compiled by the National Weather Service, that means the 

windchill was roughly –44 degrees Fahrenheit. See “Host Base Support,” p. 

25. 

370 (321) SAC headquarters was notified, for the first time, about the fire: Ibid., p. 25. 

371 (322) uncovered skin could become frostbitten within two: Ibid. 

371 (322) But he later worked as a postmaster in Maine: See Keith Edwards, “Sons 

Recall Father’s Story of Survival in Greenland after SAC Bomber Crash,” 

Kennebec Journal, March 17, 2010. 

371 (323) The radioactive waste from Thule filled 147 freight cars: Cited in Leonard J. 

Otten, “Removal of Debris from Thule,” in USAF Nuclear Safety, p. 90. 

373 (324) claims that an entire hydrogen bomb had been lost: Those claims are 

convincingly refuted by “The Marshal’s Baton. There Is No Bomb, There 

was No Bomb, They were Not Looking for a Bomb.” 373 (324) The 

B-52 ... had been on a “training flight”: Quoted in Thomas O’Toole, “4 H-

Bombs Lost as B-52 Crashes,” Washington Post and Times Herald, January 

23, 1968. 

373 (324) A handful of people within the Danish government: See “Tango for Thule,” 

pp. 123–31. 

373 (324) stored in secret underground bunkers at Thule as early as 1955: In a recent 

article for the base newsletter—the Thule Times, published by the Air Force 

Space Command—a retired lieutenant colonel, Ted A. Morris, described a 

trip to Greenland in May 1955. Morris and his crew flew there in a B-36 

bomber, landed, and practiced the loading of a “live war reserve Mk 17” 

hydrogen bomb that had been stored at the base. The practice of flying to 

Thule without nuclear weapons and picking them up there seems to have 

been routine. “How about all those underground ammo bunkers?,” Adams 
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wrote. “Maybe you thought they were there for the Greenlanders to use 

instead of igloos.” See Ted A. Adams, “Strategic Air Command at the Top 

of the World,” Thule Times, November 1, 2001. 324 antiaircraft missiles 

with atomic warheads were later placed at Thule: See Norris, Arkin, and 

Burr, “Where They Were,” p. 32. 

375 (325) Walske, was concerned about the risks of nuclear accidents: Bill Stevens 

spoke to me about Walske’s interest in weapon safety. At the time, Walske 

also served as the head of the Military Liaison Committee to the Atomic 

Energy Commission. See Stevens, “Origins and Evolution of S2C,” p. 85. 

375 (325) range from one in a million to one in twenty thousand: Stevens interview. 

375 (325) “probability of a premature nuclear detonation”: See “Standards for 

Warhead and Bomb Premature Probability MC Paragraphs,” in Appendix G, 

Ibid., p. 216. 

375 (325) “normal storage and operational environments”: Ibid. 

375 (326) “the adoption of the attached standards”: “Letter, To Brigadier Military 

Applications, U.S. Atomic Energy Commission, From Carl Walske, 

Chairman of the Military Liaison Committee to the U.S. Atomic Energy 

Commission, 14 March 1968,” in Appendix G, ibid., p. 215. 

375 (326) the test of an atomic cannon: The weapon, nicknamed “Atomic Annie,” was 

fired as the Grable shot in the UPSHOT-KNOTHOLE nuclear tests during 

the spring of 1953. 

375 (326) trucks, tanks, railroad cars: For the animals and inanimate objects subjected 

to the detonation of the Grable atomic artillery shell, see “Shots Encore to 

Climax: The Final Four Tests of the UPSHOT-KNOTHOLE Series, 8 May–

4 June 1953,” United States Atmospheric Nuclear Weapons Tests, Nuclear 

Test Personnel Review, Defense Nuclear Agency, DNA 6018F, January 15, 

1982, pp. 127–58; and “Military and Civil Defense Nuclear Weapons 

Effects Projects Conducted at the Nevada Test Site: 1951–1958,” Barbara 

Killian, Technical Report, Defense Threat Reduction Agency, May 2011. 

Details of the Grable shot are mentioned throughout the latter report. 

375 (326) more than three thousand soldiers, including Bill Stevens: For the people 

involved in the test, see “Shots Encore to Climax,” pp. 120–27. 

376 (327) The official list of nuclear accidents: The Pentagon’s “official” list of 

Broken Arrows now mentions thirty-two accidents, from 1950 until 1980. 
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According to the Department of Defense, an “accident involving nuclear 

weapons” is “an unexpected event” that results in any of the following: 

“Accidental or unauthorized launching, firing, or use ... of a nuclear-capable 

weapon system” that could lead to the outbreak of war; a nuclear 

detonation; “non-nuclear detonation or burning of a nuclear weapon or 

radioactive weapon component”; radioactive contamination; “seizure, theft, 

or loss of a nuclear weapon,” including the jettison of a bomb; “public 

hazard, actual, or implied.” But at least one third of the accidents on the 

Pentagon’s list involved nuclear weapons that were not fully assembled and 

could not produce a nuclear yield. Far more dangerous, yet less dramatic, 

accidents—like the unloading of Mark 7 bombs fully armed—have been 

omitted from the list. Countless mundane accidents posed a grave risk to the 

public, both actual and implied. For the official list, see “Narrative 

Summaries of Accidents Involving U.S. Nuclear Weapons, 1950–1980,” 

U.S. Department of Defense, (n.d.). 

377 (327) at least 1,200 nuclear weapons had been involved: Bill Stevens likes to err 

on the conservative side, relying on the Pentagon’s definition of an 

“accident.” One Sandia weapon report used the term more broadly, 

including events “which may have safety significance.” For the number of 

these events, see Brumleve, “Accident Environments,” p. 154. 

377 (328) “During loading of a Mk 25 Mod O WR Warhead”: “Accidents and 

Incidents,” Incident #8, p. 29. 

377 (328) “A C-124 Aircraft carrying eight Mk 28 War reserve Warheads”: Ibid., 

Incident #17, p. 63. 

377 (328) Twenty-three weapons had been directly exposed to fires: Cited in 

Brumleve “Accident Environments,” p. 69. 

378 (328) blinding white flash: At Sandia the acronym BWF was used as a shorthand 

for that phrase, and it was something nobody there cared to see. 

378 (328) he’d watched a bent pin nearly detonate an atomic bomb: Stan Spray was 

not the source of this information. 

379 (329) The Navy tested many of its weapons: Sandia thought that these “Admiral’s 

Tests” were unnecessary; when electromagnetic radiation triggered the 

rocket motors of a missile aboard an aircraft carrier, the lab took a different 

view. See Stevens, “Origins and Evolution of S2C,” pp. 58–60. 
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379 (329) Lightning had struck a fence at a Mace medium-range missile complex: See 

“Accidents and Incidents,” Incident #2, p. 122. 

379 (329) Four Jupiter missiles in Italy had also been hit by lightning: See ibid, 

Accident #2, pp.51–52; Incident #39, p.69; and Incident #41, pp.86–87. 330 

Stan Spray’s group ruthlessly burned, scorched, baked: My account of the 

Nuclear Safety Department’s work is based on interviews with Stevens, 

Peurifoy, and other Sandia engineers familiar with its investigations. Spray 

has contributed to a couple of papers about the safety issues that were 

explored: “The Unique Signal Concept for Detonation Safety in Nuclear 

Weapons, UC-706,” Stanley D. Spray, J. A. Cooper, System Studies 

Department, Sandia National Laboratories, SAND91-1269, 1993; and 

“History of U.S. Nuclear Weapon Safety Assessment: The Early Years,” 

Stanley D. Spray, Systems Studies Department, Sandia National 

Laboratories, SAND96- 1099C, Version E, May 5, 1996. 

381 (331) a “supersafe bomb”: See “Project Crescent: A Study of Salient Features for 

an Airborne Alert (Supersafe) Bomb,” Final Report, D. E. McGovern, 

Exploratory Systems Department I, Sandia Laboratories, SC-WD-70-879, 

April 1971 (secret/restricted data/declassified). 

381 (331) “under any conceivable set of accident conditions”: “Project Crescent,” p. 

7. 

381 (331) mistakenly dropped from an altitude of forty thousand feet: Peurifoy 

interview. 

381 (331) “ less than enthusiastic about requiring more safety”: See “Memo, 

Conceptual Study of Super-Safety,” Colonel Richard H. Parker, United 

States Air Force, Assistant Director for Research and Development, 

Division of Military Application, May 14, 1968, in “Project Crescent,” p. 

101. 

382 (332) “We are living on borrowed time”: Peurifoy interview. 

384 (333) Peurifoy and Fowler went to Washington: See Stevens, “Origins and 

Evolution of S2C,” pp. 115–16. 

385 (333) The “Fowler Letter”: “To Major General Ernest Graves, Assistant General 

Manager for Military Application, Division of Military Application, U.S. 

Atomic Energy Commission, From G. A. Fowler, Vice President, Systems, 
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Sandia Laboratories, Subject: Safety of Aircraft Delivered Nuclear Weapons 

Now in Stockpile,” November 15, 1974 (secret/restricted data/declassified). 

 

 

FÜNFTER TEIL: DAMASCUS 
 

AUSGEWOGEN UND UNAUSGEWOGEN 

 

388 (337) James L. “Skip” Rutherford III was working: Interview with Skip 

Rutherford. 

388 (337) “It’s about the Titan missiles”: Ibid. 

389 (338) The missiles were old, the airmen said: I spoke to one of the airmen, who 

preferred to remain anonymous, and he confirmed Rutherford’s account. 

389 (338) Pryor was disturbed by the information: Interview with David H. Pryor. 

389 (338) other members of Congress were concerned: Dan Glickman spoke to me 

about his efforts to retire the Titan II. I’m glad that he saved a copy of the 

Damascus accident report and donated it to Wichita State University, along 

with his other congressional papers. 

389 (338) At Launch Complex 533-7, about an hour southeast of Wichita: My 

description of the accident in Rock, Kansas, is based principally on “Report 

of Missile Accident Investigation: Major Missile Accident, Titan II 

Complex 533-7, Assigned to 381st Strategic Missile Wing, McConnell Air 

Force Base, Kansas,” conducted at McConnell Air Force Base, Kansas, 

September 22–October 10, 1978. Albert A. Kamas, a Wichita attorney who 

represented a number of people hurt in the accident, not only shared his 

memory of the event but also sent me documents, newspaper clippings, and 

videotaped local news accounts of it. Julie Charlip, who covered the story 

for the Wichita Eagle, graciously shared a fint reporting on it. And Colonel 

Ben G. Scallorn, who headed the accident investigation, discussed its 

findings with me. 

390 (339) Malinger had never been inside a Titan II silo before: See David Goodwin, 

“Victim of AF Missile Accident Wanted Only to Be a Mechanic,” Wichita 

Eagle January 18, 1979. 
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391 (339) “Oh my God, the poppet”: “Major Missile Accident, Titan II Complex 533-

7,” Affidavit of Charles B. Frost, Second Lieutenant, Tab U-4, page 3. 

391 (340) “What was the poppet”: Ibid. 

391 (340) “Get out of here, let’s get out”: Quoted in ibid. 

391 (340) “Where are you?”: Ibid. 340 “Come back to the control center”: Ibid. 

391 (340) “I can’t see”: Quoted in ibid., Affidavit of Richard I. Bacon, Jr., Second 

Lieutenant, Tab U-7. 

392 (340) “Hey, I smell Clorox”: Quoted in ibid., Frost affidavit, Tab U-4, p. 3. 

392 (341) quickly registered one to three parts per million: Cited in ibid., p. 5. 

393 (342) “My God, help us, help us, we need help”: Quoted in ibid., p. 4. 

393 (342) “Hey, door eight is locked”: Ibid. 

393 (342) “Hey, you guys, get out of here”: Ibid., p. 5. 

393 (342) “Come help me”: Quoted in ibid. 

393 (342–43) “This is three-seven ... . The locks are on the safe”: Ibid. 

394 (343) “Where’s the dep, where’s the dep?”: Quoted in ibid. 

394 (343) “We’ ll get him later”: Ibid. 

394 (343) “My God, please help me”: Quoted in ibid., Affidavit of Keith E. Matthews, 

First Lieutenant, Tab U-3, p. 4. 

395 (344) “Get them under the fire hydrant”: Ibid., p. 5. 

396 (344) Jackson ... climbed the ladder all the way to the bottom in his RFHCO: It 

was clearly possible to wear a RFHCO and enter the escape hatch. “Airman 

Jackson changed helmets,” the report said, “and went to the bottom of the 

air intake shaft (escape hatch) but could not find the entry to the control 

center.” Jackson had never been in it before and climbed down until 

reaching a pool of water at the very bottom. The darkness and the cloud of 

oxidizer—not the size of the shaft or the escape hatch—prevented him from 

getting into the control center. The quote is from page 8 of the report. See 

also the affidavit of John C. Mock, Jr., technical sergeant, Tab U-25, pp. 1–

2. Mock was a PTS team chief and supervisor, but he’d never gone down 

the escape hatch, either. 

396 (345) Someone hadn’t put a filter inside the oxidizer line: See “Major Missile 

Accident, Titan II Complex 533-7,” p. 10. 

396 (345) someone may have deliberately omitted the filter: According to Jeff 

Kennedy, oxidizer would flow more quickly without the filter, and the job 



 

 

121 

could be completed in less time. Some PTS crews were willing to break the 

rules. But if you wanted to cut corners and not get caught, you also had to 

remove the O-ring. Otherwise it might clog the line and cause a leak—like it 

did during the Rock, Kansas, accident. Kennedy interview. See also Julie 

Charlip, “Missile Workers a Special Breed,” Wichita Eagle-Beacon. May 

31, 1981. 

397 (346) The Air Force recommended ... that black vinyl electrical tape be used: 

After the accident, the Air Force assembled a team of experts from Boeing, 

NASA, Martin-Marietta, and other aerospace groups to examine the 

RFHCOs involved in the Rock, Kansas, accident. They found, among other 

things, that the suits were vulnerable to leakage at the “glove-cuff 

interface,” especially when a forceful spray of liquid was applied there. 

Sealing the interface with vinyl electrical tape, the group decided, would be 

a possible, “very short term solution.” See “Class A Ground Launch Missile 

Mishap Progress Report No. 61,” Eigth Air Force Accident Investigation 

Board, McConnell Air Force Base, September 24, 1978; and Julie Charlip, 

“Missile Suit Flawed, Says AF Report,” Wichita Eagle February 20, 1979. 

397 (346) Carl Malinger had a stroke, went into a coma: See Goodwin, “Victim of AF 

Missile Accident.” 397 (346) his mother later felt enormous anger at 

the Air Force: Ibid. 

397 (346) failed to “comply with [Technical Order] 21M-LGM25C-2-12”: “Major 

Missile Accident, Titan II Complex 533-7,” p. 11. 

397 (346) “To err is human, ... to forgive is not SAC policy”: Quoted in Moody, 

Building a Strategic Air Force, p. 469. 

398 (346) Its warhead was more than seven times more powerful: The single W-56 

warhead on the Minuteman II had a yield of about 1.2 megatons. The W-62 

warheads carried by Minuteman III missiles at the time had a yield of about 

170 kilotons. Each Minuteman III had three of them, for a combined yield 

of slightly more than half a megaton. The 9-megaton warhead atop the Titan 

II was far more powerful. 

398 (346–47) the fifty-four Titan IIs represented roughly one third of their total explosive 

force: Cited in Walter Pincus, “Aging Titan II Was Time Bomb Ready to 

Go Off,” Washington Post, September 20, 1980. 
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398 (347) one of Rutherford’s confidential sources later told him: Rutherford 

interview. See also Pincus, “Aging Titan II Was Time Bomb.” 

398 (347) a siren “might cause people to leave areas of safety”: “Letter, From 

Colonel Richard D. Osborn, Chief Systems Liaison Division, Office of 

Legislative Liaison, To Senator David Pryor,” November 7, 1979, David H. 

Pryor Papers, University of Arkansas, Fayetteville. 

399 (347) Colonel Richard D. Osborn told Pryor: Ibid. The sirens could prove 

especially dangerous, Osborn argued, “during periods of darkness.” 

399 (347) one half to two thirds of the Air Force’s F-15 fighters were grounded: The 

Tactical Air Command considered a plane “fully mission capable” if it 

could be flown with one day of preparation. In 1978 about 35 percent of 

TAC’s F-15 fighters were fully mission capable; the proportion was about 

56 percent in 1980. Cited in Marshall L. Michel III, “The Revolt of the 

Majors: How the Air Force Changed After Vietnam,” dissertation submitted 

to Auburn University, Auburn, Alabama, December  15, 2006, pp. 290–91. 

399 (347) The Strategic Air Command had lost more than half of its personnel: In 

1961, SAC had 280,582 personnel; by 1978, it had 123,042. The 1961 

figure is cited in Polmar, Strategic Air Command, p. 72. The 1977 figure 

comes from Alwyn Lloyd, A Cold War Legacy, 1946– 1992: A Tribute to 

Strategic Air Command (Missoula, MT: Pictorial Histories Publishing Co., 

1999), p. 516. 

399 (347) “bomber generals” who’ d risen through the ranks at SAC: For the cultural 

battle within the Air Force, see Mike Worden, Rise of the Fighter Generals: 

The Problem of Air Force Leadership, 1945–1982 (Maxwell Air Force 

Base, AL: Air University Press, 1998). 

399 (348) the inflexible, “parent-child relationship”: Tom Clancy and Chuck Horner, 

Every Man a Tiger (New York: G. P. Putnam’s Sons, 1999), p. 96. 

399 (348) “I didn’t hate them because they were dumb”: Ibid., p. 86. 

399 (348) “never again be a part of something so insane and foolish”: Ibid., p. 96. 

400 (348) illegal drug use soared: Decades later, it seems hard to believe how widely 

the drug culture had spread throughout the American military. Between 

1976 and 1981, the Department of Defense rarely performed mandatory 

drug tests. As a result, a great many servicemen were often high while in 

uniform. And their access to military equipment provided some unusual 
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opportunities. Operating out of Travis, Langley, and Seymour Johnson air 

bases, active and retired military personnel imported perhaps $100 million 

worth of pure heroin into the United States during the mid-1970s. When 

their drug operation was broken up in 1976, a DEA agent called it “one of 

the largest heroin smuggling operations in the world.” See “U.S. Breaks 

$100 Million Heroin Ring; Charges GI Group Used Air Bases, Crew,” Los 

Angeles Times, March 26, 1976. 

400 (348) about 27 percent of all military personnel were using illegal drugs: Cited in 

Marvin R. Burt, “Prevalence and Consequences of Drug Abuse Among U.S. 

Military Personnel: 1980,” American Journal of Drug and Alcohol Abuse, 

vol. 8, no. 4 (1981–2), p. 425. 

400 (349) the Marines had the highest rate of drug use: Almost half of the young 

enlisted personnel in the Marines had smoked pot in the previous month. 

See ibid., p. 428. 

400 (349) About 32 percent of Navy personnel used marijuana: Cited in ibid., p. 425. 

400 (349) the proportion of Army personnel was about 28 percent: Cited in ibid. 

400 (349) The Air Force had the lowest rate: Cited in ibid. 

400 (349) Random urine tests of more than two thousand sailors: The survey was 

conducted in December 1980. Cited in “Navy Is Toughening Enforcement 

Efforts Against Drug Abuse,” New York Times, July 10, 1981. 

400 (349) Meyer told the Milwaukee Journal: See “Ex-GI Says He Used Hash at 

German Base,” European Stars and Stripes, December 18, 1974. 

401 (349) one out of every twelve ... was smoking hashish every day: Cited in “Nuclear 

Base Men ‘Used Hash on Duty,’” Miami News, December 17, 1974. 

401 (349) “You get to know what you can handle”: Quoted in “Ex-GI Says He Used 

Hash.” 401 (349) thirty-five members of an Army unit ... using and selling 

marijuana and LSD: See Flora Lewis, “Men Who Handle Nuclear Weapons 

Also Using Drugs,” Boston Globe, September 6, 1971. 

401 (349) Nineteen members of an Army detachment were arrested on pot charges: 

See “GI’s at Nuclear Base Face Pot Charges,” Los Angeles Times, October 

4, 1972. 

401 (349–50) Three enlisted men at a Nike Hercules base in San Rafael: See “3 Atom 

Guards Called Unstable; Major Suspended,” New York Times, August 18, 
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1969; and “Unstable Atom Guards Probed,” Boston Globe, August 18, 

1969. 

401 (350) “people from the Haight-Ashbury”: Quoted in “Unstable Atom Guards.” 

401 (350) More than one fourth of the crew on the USS Nathan Hale: Cited 

in “Men Who Handle Nuclear Weapons.” 401 (350) A former crew 

member of the Nathan Hale told a reporter: See ibid. The crew member of 

another ballistic missile submarine thought a reporter that smoking 

marijuana while at sea was too risky, because of the strong aroma. The tight 

quarters of the sub inspired an alternative. “I do uppers most of the time, but 

as a special treat, like when I’m on watch, I’ll do a little mescaline,” the 

crew member said. Quoted in Duncan Campbell, The Unsinkable Aircraft 

Carrier: American Military Power in Britain (London: Michael Joseph, 

1984), p. 224. 

401 (350) The Polaris base at Holy Loch, Scotland: See G. G. Giarchi, Between 

McAlpine and Polaris (London: Routledge & Kegan Paul, 1984), p. 197. 

401 (350) Nine crew members of the USS Casimir Pulaski: See “Pot Smoking Sailors 

Go Home,” Ocala [Florida] Star Banner, January 24, 1977. 

402 (350) a local nickname: the USS Cannabis: See Andrew McCallum, “Cowal 

Caught Between Polaris Sailors and McAlpine’s Fusiliers,” Glasgow 

Herald, April 26, 1984. 

402 (350) “a hippie type pad with a picture of Ho Chi Minh”: Quoted in Lewis, “Men 

Who Handle Nuclear Weapons.” 402 (350) 151 of the 225 security 

police officers were busted: See Clancy and Horner, Every Man a Tiger, p. 

135. 

402 (350) Marijuana was discovered in one of the underground control centers of a 

Minuteman missile squadron: See Bill Prochnau, “With the Bomb, There Is 

No Answer,” Washington Post, May 1, 1982. According to Prochnau, the 

arrest occurred in the late 1970s. 

402 (350) It was also found in the control center of a Titan II launch complex: See 

“Marijuana Discovery Leads to Missile Base Suspensions,” New York 

Times, July 14, 1977; and “15 Suspended After Marijuana Is Found in Titan 

Silo,” Los Angeles Times, July 15, 1977. 

402 (351) roughly 114,000 people ... cleared to work with nuclear weapons: Cited in 

Herbert L. Abrams, “Sources of Instability in the Handling of Nuclear 



 

 

125 

Weapons,” in Frederic Solomon and Robert Q. Marston, eds., The Medical 

Implications of Nuclear War (Washington, D.C.: National Academy Press, 

1986), p. 513. 

402 (351) 1.5 percent lost that clearance because of drug abuse: Of the 114,000 

people certified that year under the Personnel Reliability Program, 1,728 

lost their certification because of drug abuse—roughly 1.5 percent. See 

ibid., p. 514. 

402 (351) Colonel John Moser had supervised a major drug bust: Moser interview. 

402 (351) More than 230 airmen were arrested for using and selling: See “Drug Probe 

at Whiteman Air Base,” St. Joseph Missouri News Press, September 9, 

1979; and “Enlisted Airmen Suspended,” Hutchinson [Kansas] News, 

November 21, 1980. 

403 (351) Marijuana had been found in the control center at a Titan II complex: 

Moser interview. 

403 (351) “ inaccurate and unreliable”: “Memorandum from the President’s 

Assistant for National Security Affairs (Kissinger) to President Nixon,” 

August 18, 1970, in United States State Department, Foreign Relations of 

the United States, 1969–1976, Volume XXXIV: National Security Policy, 

1969–1972, (Washington, D.C.: Government Printing Office, 2011), p. 555. 

403 (351) a weapon system ... “which the Pentagon had been wanting to scrap”: 

Henry A. Kissinger, White House Years (New York: Simon & Schuster, 

1979), p. 1221. 

403 (351) Kissinger had offered a deal to the Soviet Union: See Pincus, “Aging Titan 

II Was Time Bomb.” 403 (352) “You Americans will never be able to do 

this to us again”: Quoted in Trachtenberg, History & Strategy, p. 257. 

404 (352) increased the number of its long-range, land-based missiles from about 56 

to more than 1,500: See Zaloga, Kremlin’s Nuclear Sword, p. 241. 

404 (352) Its arsenal of submarine-based missiles rose from about 72 to almost 500: 

See ibid., p. 244. 

404 (352) a network of underground bunkers: For a description of the bunker system, 

see Soviet Military Power: An Assessment of the Threat (Washington, D.C.: 

Government Printing Office, 1988), pp. 59–62. 353 Kissinger was 

astonished by his first formal briefing on the SIOP: See Burr ‘“Horror 

Strategy,’” pp. 38–52. For the strategic thinking of Nixon and Kissinger, I 



 

 

126 

relied largely on Burr’s fine article and on Terry Terriff’s The Nixon 

Administration and the Making of U.S. Nuclear Strategy (Ithaca: Cornell 

University Press, 1995). 

405 (353) The smallest attack option ... almost two thousand weapons: Cited in “U.S. 

Strategic Objectives and Force Posture Executive Summary,” National 

Security Council, Defense Program Review Committee, January 3, 1972 

(top secret/declassified), NSA, p. 29. 

405 (353) the largest with more than three thousand: Cited in ibid., p. 28. 

405 (353) a “ horror strategy”: Quoted in Burr, “‘Horror Strategy,’” p. 63. 

405 (353) “ how one rationally could make a decision”: Kissinger was wondering 

how the Soviet Union could launch such an attack on the United States; but 

his doubts about the sanity of such a move applied equally to the American 
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Office, October 1981, pp. 15–16; and May, et, al.“History of the Strategic 

Arms Competition”, Part 2, pp. 605–6. 
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410 (358) Nixon tried to end the Vietnam War by threatening the use of nuclear 

weapons: The details of this risky and unsuccessful plan can be found in 

Scott D. Sagan and J. Suri, “The Madman Nuclear Alert,” International 

Security, vol. 27, no. 4 (2003), pp. 150–83. 

410 (358) “I call it the Madman Theory, Bob”: Quoted in ibid., p. 156. 
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complex strategy aimed not only at the Soviet Union but also at the 

leadership of Egypt and Israel. Kissinger was pleased by the outcome, 

noting in his memoirs that “we had emerged as the pivotal factor in the 

diplomacy.” See Henry A. Kissinger, Years of Upheaval (New York: Simon 

& Schuster, 1982), p. 612. 
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411 (359) “accident-prone”: See “Minutes, National Security Council Meeting, 

Subject, SALT (and Angola), December 22, 1975” (top 

secret/sensitive/declassified), NSA, p. 9. 
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request to obtain the rest of it: “An Examination of the U.S. Nuclear 

Weapon Inventory,” R. N. Brodie, November 30, 1977 (secret/ restricted 

data). 

429 (376) The Mark 28 bomb was at the top of the list: Ibid. 
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Accidents Recorded” and Pincus “Aging Titan II Was Time Bomb.” 

439 (385) More than one third of the entire Titan II force: Cited in Pincus “Aging 
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448 (394) “We just left a bunch of dead people back there”: Ibid. 
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