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How Slide Rules Won a War. 
Slide Rules, The B29 and Nuclear Bombs 

•Japanese attack Pearl Harbor 
•December 7, 1941 54 warships at anchor  
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•1942: Japanese launches the greatest war in 
history soon occupies most of China and 

most of Southeast Pacific 
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• Engines: four 2,200 hp each. 
• Length: 99 ft  
• Maximum speed: 358 mph  
• Ceiling: 31,850 ft  
• Range: 4,100 miles. 
• Armament: 10 machine guns /1 20mm cannon / 

20,000 bombs. 
• Crew: 10. 

 

Boeing’s    B-29 super fortress 
 •First flight: August 1942 

•Engines: Four  
•Length: 99 ft  
•Maximum speed: 358 mph  
•Ceiling: 31,850 ft  
•Range: 4,100 miles. 
•Crew: 10.  
•20,000 lb bomb capacity. 
 

Arms: 10 machine guns  
1 20mm cannon, Turrets with 
 central fire control (CFC) 
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General Curtis LeMay 

• August 20, 1944: LeMay 
took over the XX Bomber 
Command. 

  
• Developed lead-crew 

training school and began 
debugging the mechanical 
problems of the B29.  
 

• My first flight over the 
Hump was with LeMay as 
command pilot. 
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B-29 CFC computer  
( it solved differential equations) 

•  AG’s major conclusions 12/44 
• 1. The B-29 gunnery system has been 

moderately effective against frontal 
attacks, whereas enemy attacks from 
this direction have been very effective. 
 

• 2. The B-29 gunnery systems has 
been least effective against side 
attacks, however enemy attacks from 
this direction have also been 
ineffective. 
 

• 3. The B-29 gunnery system has been 
highly effective against rear attacks 
whereas rear attacks by enemy 
aircraft have been ineffective. 
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2nd OA problem led to Ship length slide rule 
• Navy complains about B 29 ship identifications 1/ 45 
• AG uses B29 gun sight to triangulate ship length  
• Slide rules fabricated from scrap metal in Kharagpur   
•  Photo-reconnaissance mission assigned for test. 
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3/12/45   
 

Our flight 
discovers lost 
Japanese fleet  

 
In Kure 

Anchorage and 
Hiroshima Bay 

.  
 

77 warships  
anchored for 
 lack of oil 
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 3/12/45 
 

Crew after  
emergency 
landing at  

Xian  
 

Out of  
gasoline 

 
AG in light 

jacket  
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April 2005 Sinking of Yamato 
4/1/45 - The final amphi-

bious landing of WW II  
occurs as the U.S. Tenth 
Army invades Okinawa. 

  
4/7/45 Yamato leaves for 

Okinawa with one way 
supply of oil to destroy 
our troop ships (suicide) 

 
4/8/45 Hornet Wasp 

fighters sink the super 
battleship Yamato and 
several escort vessels 

The Yamato, largest naval vessel 
of World War II and the largest/ 
heaviest battleship ever built . 
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B 29 base of operations shifts to the Marianas 

• February 23, 1944 - U.S. 
attack the Mariana Islands. 

• By fall 44  21st BC began 
ineffective high altitude 
operations out of Saipan, 
Tinian and Guam. 

• Mar 10, 45 LeMay l fire  
    raids that cause firestorms 
• Mar. 25 Iwo Jima secured 

emergency B29 air strips  
• Mar 30 B 29 Aerial mining 

closes all Japanese ports  
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                        The 20th AF Slide Rule Computers. 
Ship Length Computer made at Hdq 20th BC in Kharagpur, India Feb. 45 

Flight Engineers Computer made at Hdq 21st BC on Guam May 45. 
Programmable computer to meet new  requests: Uses metal frame with 
guides, computation chart, plastic cover, glazed plastic slider with hairline, 
sharp pencil and eraser. Easy to fabricate programmable computer, can 
store lots of data. Early computer Apps 
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Flight Engineer’s Slide Rule (apps) 
charts for 3 and 2 engine operation were available  



13 

3 of 7  Bomb Plot Computers Apps 
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 3 of 7  Offset Bombing Slide Rule Apps 
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3 other computers 
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Shoran Bombing System to enable  B-29 fleet to give 
close support to planned invasion of  Japan 

 

 
Shoran to  be used like GPS 
 William Shockley posed weather 

correction problem to AG. Result 
AG became operational calculator  

 
Didn’t like AG’s slide rule, went back 

to Bell Labs, invented transistor 
 
Put slide rules out of business 
and launched the cyber age 
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 Nuclear Bomb = 20,000 tons TNT  
(from shock wave measured by  second B29) 

 

 

 

 Instrument with condensor 
microphone and FM transmitter  
dropped on 8-6-45 by 2nd B29 at 
Hiroshima to measure Little 
Boy’s shock wave-energy 

( in Hiroshima museum) 

FEI instrument to measure miss 
distance of a bullet by its shock 
wave. It had  FM transmitter and 
a  condenser microphone. A. 
Green, W. Panofsky, J. DuMond 
co-inventors, 



19 

AG and Air to Air Gunnery 
6/41: California Institute of Technology 

(Caltech): Completes MS, starts PhD in 
atomic physics under Jesse DuMond 

 1/42:WWII, DuMond’s group joins 
Caltech’s rocket development project 
(now Jet Propulsion Laboratory).  

 3/42: In rocket tests at Goldstone lake AG 
sees UK target rocket. Suggests a 
firing error indicator (FEI). 

7/42: FEI evolves from a magnetic sensor 
to acoustic based on bullets shock 
wave. AG tests at military bases. 

11/43 AG Joins, FGISRD Ft Myers FL  to  
introduce FEI in gunnery training & 
work on urgent AAF gunnery tasks. 
2/44 FGISRD moved to  Laredo Texas. 

 
 

 

  FEI instrument with FM 
transmitter and a  con-
denser microphone to 
measure miss distance of 
a bullet by its shock wave. 
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LeMay’s Commendation  July 31, 1945 
 The many computers you have 

designed to facilitate the 
calculations in many of the 
problems which complicate 
modern aerial warfare testify 
to your enthusiasm and 
versatility. These activities of 
yours have contributed 
materially to the successful 
termination of the assigned 
task of this command.* 
 

  Appreciate the cooperation and 
loyalty not only in XXI BC and 
Twentieth AF but also earlier 
in the XX BC. 
 

• “To destroy the capability of 
Japan to wage war” 
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Truman’s Medal of Freedom presented November 1947 
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 Local CBIVs celebrating AG’s 90th birthday  
with slide rule birthday cake 

 

        left to right 
• Bill Morgan, 
• Bud Maloney,  
• Alex Green,  
•  Deane Hodge,  
• Joe Busby 

 
     5 of 10 of 42 

members since 
1992  of local 
University Basha  
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 Alternatively come to Florida Museum of 
Natural History Collectors Day, January 

    AG’s SR collection included 
•  His 20th AF SRs (left)  
• It included Other military SRs 
• Commercial & engineering SRs 

(K&E, Dietzgen, Post, Hemmi …) 
• Industrial/equipment SRs  
• Instructional SRs, 9 ft, 4 ft, 

student  
• Books and  proceedings on SRs 
• Journals of the Oughtred 

Society  
          For more info 
• aesgreen@ufl.edu 
• http://physicstoday.org/resourc

e/1/phtoad/v54/i8/p40_s1?bypas
sSSO=1  
 

mailto:aesgreen@ufl.edu
http://physicstoday.org/resource/1/phtoad/v54/i8/p40_s1?bypassSSO=1
http://physicstoday.org/resource/1/phtoad/v54/i8/p40_s1?bypassSSO=1
http://physicstoday.org/resource/1/phtoad/v54/i8/p40_s1?bypassSSO=1
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