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Chapter 3 
Hiding under the covers, listening for the monsters 
(sound) 
 
Here are the references and web links for the stories in the book. 
Recently added references are highlighted. For updates to those stories 
and for all the new stories, go to 
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=39 
 

                                                                                               July 2009 
 
3.1  Howling of the wind 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=i_MQ61vyaSM  Vortex shedding by a 
cylinder 
http://www.youtube.com/watch?v=CB2aWiesq0g  Same here 
http://www.youtube.com/watch?v=SuZRi0q9MAg another one 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Humphreys, W. J., Physics of the Air, Dover, 1964 reprint of 1940 edition, 
page 442 
 
 
3.2  Singing of telephone wires and pine needles 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=i_MQ61vyaSM  Vortex shedding by a 
cylinder 
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http://www.youtube.com/watch?v=CB2aWiesq0g  Same here 
http://www.youtube.com/watch?v=SuZRi0q9MAg another one 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Taylor, G. I., “The singing of wires in a wind,” Nature, 113, 536 (1924); 
reprinted in The Scientific Papers of Sir Geoffrey Ingram Taylor, vol. III, 
edited by G. K. Batchelor, Cambridge University Press, 1963, page 69 
• Richardson, E. G., Sound, 2nd edition, Edward Arnold & Co., 1935, pages 
149-152 
•• Jones, A. T., Sound, D. Van Nostrand, 1937, pages 304-313 
• Humphreys, W. J., Physics of the Air, Dover, 1964 reprint of 1940 edition, 
pages 443-448 
• Wood, A. A., A Textbook of Sound, Macmillan, 1941, pages 218-220 
•• Phillips, O. M., “The intensity of aeolian tones,” Journal of Fluid 
Mechanics, 1, 607-624 (1956) 
• Suzuki, S., “Aeolian tones in a forest and flowing cloudlets over a hill,” 
Weather, 13, 20-25 (1958) 
••• Leehey, P., and C. E. Hanson, “Aeolian tones associated with resonant 
vibration,” Journal of Sound and Vibration, 13, No. 4, 465-483 (1971) 
••• Blevins, R. D., “Review of sound induced by vortex shedding from 
cylinders,” Journal of Sound and Vibration, 92, No. 4, 455-470 (1984) 
••• Schafer, B., “Dynamical modelling of wind-induced vibrations of 
overhead lines,” International Journal of Non-Linear Mechanics, 19, No. 5, 
455-467 (1984) 
• Rott, N., “Lord Rayleigh and hydrodynamic similarity,” Physics of Fluids 
A, 4, No. 12, 2595-2600 (December 1992) 
• Bye, R. P., and K. J. Heywood, “Eddies in the environment: laboratory 
experiments,” Physics Education, 28, 48-51 (1993) 
•• Beyer, R. T., “Lord Rayleigh and nonlinear acoustics,” Journal of the 
Acoustical Society of America, 98, No. 6, 3032-3034 (December 1995) 
• Lin, J.-C., and D. Rockwell, “Quantitative interpretation of vortices from a 
cylinder oscillating in quiescent fluid,” Experiments in Fluids, 23, 99-104 
(1997) 
• Reed, M., “Playing in the wind,” in “Weather Talk,” Weatherwise, 53, 49 
(May-June 2000) 
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••• Inoue, O., M. Mori, and N. Hatakeyama, “Control of aeolian tones 
radiated from a circular cylinder in a uniform flow,” Physics of Fluids, 15, 
No. 6, 1424-1441 (June 2003) 
••• Casalino, D., and M. Jacob, “Prediction of aerodynamic sound from 
circular rods via spanwise statistical modeling,” Journal of Sound and 
Vibration, 262, 815-844 (2003) 
••• Afanasyev, Y. D., and C. G. Deacon, “Investigating vortex streets 
behind real and virtual bluff bodies,” American Journal of Physics, 74, No. 
3, 236-239  (March 2006) 
•• Inoue, O., M. Mori, and N. Hatakeyama, “Aeolian tones radiated from 
flow past two square cylinders in tandem,” Physics of Fluids, article # 
046101 (2006) 
•• Inoue, O., W. Iwakami, and N. Hatakeyama, “Aeolian tones radiated 
from flow past two square cylinders in a side-by-side arrangement,” Physics 
of Fluids, 18, article # 046104 (2006) 
 
 
 
 
3.3  Whistles and whistling 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.germes-online.com/direct/dbimage/50213070/Whistles.jpg  
Photo 
http://www.global-b2b-
network.com/direct/dbimage/50069429/Safety_Whistles.jpg    Photo 
http://www.brandens.net/files/Sounds/FX/Househld/sndfx.htm  Audio 
 “TEA_POT.WAV” 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
•• Vonnegut, B., “A vortex whistle,” Journal of the Acoustical Society of 
America, 26, No. 1, 18-20 (January 1954) 
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• Chanaud, R. C., and A. Powell, “Some experiments concerning the hole 
and ring tone,” Journal of the Acoustical Society of America, 37, No. 5, 902-
911 (May 1965) 
• Chanaud, R. C., “Aerodynamic whistles,” Scientific American, 222, 40-46 
(January 1970) 
• Garrett, S., and D. K. Stat, “Peruvian whistling bottles,” Journal of the 
Acoustical Society of America, 62, No. 2, 449-453 (August 1977) 
••• Hogler, D. K., T. A. Wilson, and G. S. Beavers, “Fluid mechanics of the 
edgetone,” Journal of the Acoustical Society of America, 62, No. 5, 1116-
1128 (November 1977) 
••• Hogler, D. K., T. A. Wilson, and G. S. Beavers, “The amplitude of the 
edgetone sound,” Journal of the Acoustical Society of America, 67, No. 5, 
1507-1511 (May 1980) 
•• Shadle, C. H., “Experiments on the acoustics of whistling,” Physics 
Teacher, 21, 148-154 (March 1983) 
• Tate, C., “Whistlers blow new life into a forgotten art,” Smithsonian, 16, 
No. 11, 90-98 + 147 (February 1986) 
• Powell, A., “Lord Rayleigh’s foundations of aeroacoustics,” Journal of the 
Acoustical Society of America, 98, No. 4, 1839-1844 (October 1995) 
• Lamm, M., “Feel the noise,” Invention & Technology, 18, No. 3, 22-27 
(Winter 2003) 
 
 
 
3.4  Speaking and singing 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=6Es5nQdTbiA    Woman breaks drinking 
glass by singing  
http://www.youtube.com/watch?v=IZD8ffPwXRo&mode=related&search=  
Man breaks drinking glass 
http://www.youtube.com/watch?v=eTWDEsGlPO8&mode=related&search=  
Woman breaks drinking glass by singing. Note that she taps it with her 
finger to hear the resonance frequency. 
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http://www.youtube.com/watch?v=17tqXgvCN0E&mode=related&search=  
Cool slow motion video of oscillating wine glass.  
http://www.youtube.com/watch?v=9hC6sbyqexw   Video talking mynah 
bird 
http://www.youtube.com/watch?v=anyBbiljocA&mode=related&search=   
Video talking mynah bird 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Klatt, D. H., and R. A. Stefanski, “How does a mynah bird imitate human 
speech?’” Journal of the Acoustical Society of America, 55, 822-832 (1974) 
• Sundberg, J., “The acoustics of the singing voice,” Scientific American, 
236, No. 3, 82-91 (March 1977) 
• Klingholz, F., “Supplement to ‘How does a mynah bird imitate human 
speech?’” Journal of the Acoustical Society of America, 65, No. 2, 537 
(February 1979) 
• Berg, R. E., and D. G. Stork, The Physics of Sound, Prentice-Hall, 1982, 
pages 158-165 
• Bloothoft, G., and R. Plomp, “The sound level of the singer’s format in 
professional singing,” Journal of the Acoustical Society of America, 79, No. 
6, 2028-2033 (June 1986) 
• Sataloff, R. T., “The human voice,” Scientific American, 267, 108-115 
(December 1992) 
• Sundberg, J., and J. Skoog, “Dependence of jaw opening on pitch and 
vowel in singers,” Journal of Voice, 11, 301-306 (September 1997) 
• Weiss, R., W. S. Brown, and J. Morris, “Singer’s format in sopranos: fact 
or fiction?” Journal of Voice, 15, 457-468 (2001) 
• Joliveau, E., J. Smith, and J. Wolfe, “Tuning of vocal tract resonance by 
sopranos,” Nature, 427, No. 6970, 116 (8 January 2004) 
• Barnes, J. J., P. Davis, J. Oates, and J. Chapman, “The relationship 
between professional operatic soprano voice and high range spectral 
energy,” Journal of the Acoustical Society of America, 116, No. 1, 530-538 
(July 2004) 
• Schwarzschild, B., “Acoustics experiment shows why it’s so hard to make 
out the heroine’s words at the opera,” Physics Today, 57, 23-25 (March 
2004) 
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• Joliveau, E., J. Smith, and J. Wolfe, “Vocal tract resonances in singing: the 
soprano voice,” Journal of the Acoustical Society of America, 116, No. 4, 
Part 1, 2434- (October 2004) 
• Prodi, N., and S. Velecka, “A scale value for the balance inside a historical 
opera house,” Journal of the Acoustical Society of America, 117, No. 2, 771-
779 (February 2005) 
• Williams, D., and R. Holroyd, (letters) “Breaking glass,” in “The Last 
Word,” New Scientist, 186, No. 2504, inside back cover (18 June 2005) 
• Howard, D., “Staying in tune with physics,” Physics World, 19, No. 4, 29-
31 (April 2006) 
• Austin, S. F., “Jaw opening in novice and experienced classically trained 
singers,” Journal of Voice, 21, No. 1, 72-79 (2007)  
 
Related references 
•• Mende, W. H. Herzel, and K. Wermke, “Bifurcations and chaos in 
newborn infant cries,” Physics Letters A, 145, 418-424 (1990) 
• Riede, T., H. Herzel, D. Mehwald, W. Seidner, E. Trumler, G. Bohme, and 
G. Tembrock, “Nonlinear phenomena in the natural howling of a dog-wolf 
mix,” Journal of the Acoustical Society of America, 108, No. 4, 1435-1442 
(October 2000) 
• Fitch, W. T., J. Neubauer, and H. Herzel, “Calls out of chaos: the adaptive 
significance of nonlinear phenomena in mammalian vocal production,” 
Animal Behaviour, 63, 407-418 (2002) 
•• Tokuda, I., T. Riede, J. Neubauer, M. J. Owren, and H. Herzel, 
“Nonlinear analysis of irregular animal vocalizations,” Journal of the 
Acoustical Society of America, 111, No. 6, 2908-2919 (June 2002) 
• Peters, G., M. L. East, H. Herzel, J. R. Henschel, M. G. L. Mills, K. 
Wilhelm, and H. Hofer, “Spotted hyaena whoops: frequent incidence of 
vocal instabilities in a mammalian loud call,” Bioacoustics---The 
International Journal of Animal Sound and Its Recording, 14, 99-109 (2004) 
• Neubauer, J., M. Edgerton, and H. Herzel, “Nonlinear phenomena in 
contemporary vocal music,” Journal of Voice, 18, No. 1, 1-12 (March 2004) 
 
 
3.5  Speaking with helium 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=xtIiPSGm_Rw  Video, but keep in mind 
that this is an extremely dangerous thing to do. 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Pasterkamp, H., S. S. Kraman, and G. R. Wodicka, “Respiratory sounds. 
Advances beyond the stethoscope,” American Journal of Respiratory and 
Critical Care Medicine, 156, No. 3, 974-987 (September 1957), see page 979 
and Figure 3 
• Berg, R. E., and D. G. Stork, The Physics of Sound, Prentice-Hall, 1982, 
pages 161-162 
•• Specer, M. L., and I. R. Titze, “An investigation of a modal-falsetto 
register transition hypothesis using helox gas,” Journal of Voice, 15, No. 1, 
15-24 (2001) 
• Tretjak, M., V. Gorjup, H. Mozina, M. Horvat, and M. Noc, “Cerebral and 
coronary gas embolism from the inhalation of pressurized helium,” Critical 
Care Medicine, 30, No. 5, 1156-1157 (2002) 
 
 
 
3.6  Throat singing 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
Video 
http://www.youtube.com/watch?v=NOsGvs1FZDs  Throat singing done in 
parts 
http://www.youtube.com/watch?v=AgzL00ky7Gw&mode=related&search= 
Throat singing, with one instrument 
http://www.youtube.com/watch?v=8Y81D3QZVUE&NR=1  Throat singing 
in a concert 
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http://www.youtube.com/watch?v=Fg2BtqOsW9A  Throat singing, along 
with instruments 
http://www.youtube.com/watch?v=lz6NQuDKALk&mode=related&search= 
More throat singing  
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Smith, H., K. N. Stevens, and R. S. Tomlinson, “On an unusual mode of 
chanting by certain Tibetan lamas,” Journal of the Acoustical Society of 
America, 41, 1262-1264 (1967) 
• Bloothooft, G., E. Bringmann, M. van Capellen, J. B. van Luipen, and 
Koen P. Thomassen, “Acoustics and perception of overtone singing,” 
Journal of the Acoustical Society of America, 92, No. 4, 1827-1836 
(October 1992) 
• Klingholz, F., “Overtone singing: productive mechanisms and acoustic 
data,” Journal of Voice, 7, No. 2, 118-122 (1993) 
• Sundberg, J., “Perceptual aspects of singing,” Journal of Voice, 8, No. 2, 
106-122 (1994) 
• Levin, T. C., and M. E. Edgerton, “The throat singers of Tuva,” Scientific 
America, 281, No. 3, 80-87 (September 1999) 
• Nattiez, J-J., “Throat-games and Siberian throat singing: a comparative, 
historical, and semiological approach,” Ethnomusicology, 43, No. 3, 399-
418 (Autumn 1999) 
• Lindestad, P-A., M. Sodersten, B. Merker, and S. Granqvist, “Voice source 
characteristics in Mongolian ‘throat singing’ studied with high-speed 
imaging technique, acoustic spectra, and inverse filtering,” Journal of Voice, 
15, No. 1, 78-85 (2001) 
 
 
 
3.7  Snoring 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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http://www.youtube.com/watch?v=YkiCIim5Fr0    Video of baby snoring 
http://www.brandens.net/files/Sounds/FX/Househld/sndfx.htm  Scroll down 
the audio files “LOW_SNOR.WAV” AND “SNORING.WAV” 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Hudgel, D. W., “Mechanisms of obstructive sleep apnea,” Chest, 101, No. 
2, 541-549 (February 1992) 
• Huang, L., S. J. Quinn, P. D. M. Ellis, and J. E. F. Williams, 
“Biomechanics of snoring,” Endeavour, 19, No. 3, 96-100 (1995) 
• Beck, R., M. Odeh, A. Oliven, and N. Gavriely, “The acoustic properties 
of snores,” European Respiratory Journal, 8, 2120-2128 (December 1995) 
••• Quinn, S. J., L. Huang, P. D. M. Ellis, J. E. F. Williams, “The 
differentiation of snoring mechanisms using sound analysis,” Clinical 
Otolaryngology and Allied Science, 21, No. 2, 119-123 (April 1996)  
• Ayappa, I., and D. M. Rapoport, “The upper airway in sleep: physiology of 
the pharynx,” Sleep Medicine Reviews, 7, No. 1, 9-33 (2003)  
 
 
 
3.8   Purring and roaring 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
Video 
http://www.youtube.com/watch?v=vwosfHRTloE   Cat purring 
http://www.youtube.com/watch?v=aUfDxRelPHg&mode=related&search=  
Lion roaring 
http://www.youtube.com/watch?v=EoXqF7SSJtg  Tiger roaring  
 
Audio 
http://www.brandens.net/files/Sounds/FX/Animals/sndfx.htm Scroll to or 
use a find function to get “lion roar” 
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http://www.lairweb.org.nz/tiger/communication.html  Explanation but the 
sounds file link at the bottom will take you to the sound files. 
http://www.ilovewavs.com/Effects/Animals/Animals.htm  purr and roar 
http://www.ilovewavs.com/index.htm  Read the note about the format. Purr 
and roar are available under “Animals”.  
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Hast, M. H., “The larynx of roaring and non-roaring cats,” Journal of 
Anatomy, 149, 221-222 (1986) 
• Hast, M. H., “The larynx of roaring and non-roaring cats,” Journal of 
Anatomy, 163, 117-121 (1989) 
• Sissom, D. E. F., D. A. Rice, and G. Peters, “How cats purr,” Journal of 
Zoology, London, 223, 67-78 (1991) 
• Farley, G. R., S. M. Barlow, R. Netsell, and J. V. Chmelka, “Vocalizations 
in the cat: behavioral methodology and spectrographic analysis,” 
Experimental Brain Research, 89, 333-340 (1992) 
• Peters, G., and M. H. Hast, “Hyoid structure, laryngeal anatomy, and 
vocalization in felids (Mammalia: Carnivora: Felidae),” Zeitschrift fur 
Saugetierkunde, 59, No. 2, 87-104 (April 1994) 
• Peters, G., “Purring and similar vocalizations in mammals,” Mammal 
Review, 32, No. 4, 245-271 (2002) 
• Weissengruber, G. E., G. Forstenpointner, G. Peters, A. Kubber-Heiss, and 
W. T. Fitch, “Hyoid apparatus and pharynx in the lion (Panthera Ieo), jaguar 
(Panthera onca), tiger (Panthera tigris), cheetah (Acinonyx jubatus) and 
domestic cat (Felis silverstris f. catus),” Journal of Anatomy, 201, 195-209 
(2002) 
 
Related reference 
•• Fitch, W. T., and D. Reby, “The descended larynx is not uniquely 
human,” Proceedings of the Royal Society of London B, 268, 1669-1675 
(2001) 
• Sanderson, K., “Humans can judge a dog by its growl,” Nature News 
http://www.nature.com/news/2008/080523/full/news.20
08.852.html (23 May 2008) 
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3.9   Short Story: Sound from a Parasaurolophus dinosaur 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=8TrvKg1Xb2k  
http://www.youtube.com/watch?v=1tWP6aYwi5M&mode=related&search= 
http://library.thinkquest.org/C0128701/Pictures/lambeosaurus.jpg  
Lambeosaurus  
http://www.news.utoronto.ca/bin6/060124-2008.asp  
http://members.tripod.com/rc-
anodizing/PEZT/animalsDD/lambeosaurus.htm  Where to buy a moving 
replica (with sound) 
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Weishampel, D. B., “The nasal cavity of lambeosaurine hadrosaurids 
(Reptilia: Ornithischia): Comparative anatomy and homologies,” Journal of 
Paleontology, 55, No. 5, 1046-1057 (September 1981) 
• Weishampel, D. B., “Acoustic analyses of potential vocalization in 
lambeosaurine dinosaurs (Reptilia: Ornithischia),” Paleobiology, 7, No. 2, 
252-261 (1981) 
• Alexander, R. M., Dynamics of Dinosaurs & Other Extinct Giants, 
Columbia University Press, 1989, pages 87-89 
• “If dinosaurs could sing,” Science News, 149, 223 (6 April 1996) 
•• Weishampel, D. B., “Dinosaurian cacophony: inferring function in extinct 
organisms,” BioScience, 47, No. 3, 150-159 (March 1997) 
 
 
3.10  Sounds of tigers and elephants 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
Audio 
http://www.brandens.net/files/Sounds/FX/Animals/sndfx.htm  
Scroll to or use a find function to get  “elephant trumpeting” and “African 
elephant roaring”  
 
References 
   Dots • through ••• indicate level of difficulty 
   Journal reference style: author, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
• Langbauer, W. R., K. B. Payne, R. A. Charif, L. Rapaport, and F. Osborn, 
“African elephants respond to distant playbacks of low-frequency 
conspecific calls,” Journal of Experimental Biology, 157, 35-46 (1991) 
••• Garstang, M., D. Larom, R. Raspet, and M. Lindeque, “Atmospheric 
controls on elephant communication,” Journal of Experimental Biology, 
198, 939-951 (1995) 
••• Larom, D., M. Garstang, K. Payne, R. Raspet, and M. Lindeque, “The 
influence of surface atmospheric conditions on the range and area reached 
by animal vocalizations,” Journal of Experimental Biology, 200, 421-431 
(1997) 
••• Larom, D., M. Garstang, M. Lindeque, R. Raspet, M. Zunckel, Y. Hong, 
K. Brassel, S. O’Beime, and F. Sokolic, “Meteorology and elephant 
infrasound at Etosha National Park, Namibia,” Journal of the Acoustical 
Society of America, 101, No. 3, 1710-1717 (March 1997) 
• Reuter, T., S. Nummela, and S. Hemila, “Elephant hearing,” Journal of the 
Acoustical Society of America, 104, No. 2, Part 1, 1122-1123 (August 1998)  
• Ben-Ari, E. T., “A throbbing in the air. The discovery of infrasonic 
communication among elephants has given researchers a whole new way of 
hearing things,” Bioscience, 49, No. 5, 353-358 (May 1999) 
• Langbauer Jr., W. R., “Elephant communication,” Zoo Biology, 19, 425-
445 (2000) 
• “Big cat uses infrasound to keep rivals at bay,” New Scientist, 178, No. 
2393, 21 (3 May 2003) 
• McComb, K., D. Reby, L. Baker, C. Moss, and S. Sayialel, “Long-distance 
communication of acoustic cues to social identity in African elephants,” 
Animal Behaviour, 65, 317-329 (2003) 
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• Mack, A. L., and J. Jones, “Low-frequency vocalizations by cassowaries 
(Casuarius SPP.),” Auk, 120, No. 4, 1062-1068 (2003) 
 
Related references 
• O’Connell-Rodwell, C. E., B. T. Aranson, and L. A. Hart, “Seismic 
properties of Asian elephant (Elephas maximus) vocalizations and 
locomotion,” Journal of the Acoustic Society of America, 108, No. 6, 3066-
3072 (December 2000) 
• Milius, S., “Things that go thump. Vibrational messages that we’re just 
beginning to get,” Science News, 159, 190-191 (24 March 2001) 
• O’Connell-Rodwell, C. E., L. A. Hart, and B. T. Arnason, “Exploring the 
potential use of seismic waves as a communication channel by elephants and 
other large mammals,” American Zoology, 41, 1157-1170 (2001)  
• Arnason, B. T., L. A. Hart, and C. E. O’Connell-Rodwell, “The properties 
of geophysical fields and their effects on elephants and other animals,” 
Journal of Comparative Psychology, 116, No. 2, 123-132 (2002) 
 
 
 
3.11   Bullfrog croaking 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.brandens.net/files/Sounds/FX/Animals/sndfx.htm  Scroll to or 
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3.32   Stethoscopes and respiratory sounds 
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This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.33   Tightening guitar strings and rubber bands 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=p0R6xWhwth4   Video: song with a 
rubber band 
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3.34  Bowing a violin 
This item is discussed in the book The Flying Circus of Physics, second 
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3.35   Flashing brilliance of a violin 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.36  Conch shells 
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This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=T1d-ZAoamIY&mode=related&search=  
Video: “Porcelian” played on a conch shell. The Red Hot Chili Peppers 
should be proud. 
http://www.cnn.com/SPECIALS/2001/dalai.lama/gallery/religion.05.html  
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http://i52.photobucket.com/albums/g34/galadrielights/conch.jpg  Photo of 
player 
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3.37  Didgeridoo 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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http://www.phys.unsw.edu.au/jw/didjeridu.html   The didgeridoo page of the 
University of New South Wales 
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3.38  Silo quaking and honking 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.39  Singing corrugated tubes 
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This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
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3.40   Coffee mug acoustics 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.41  Bottle resonance 
This item is discussed in the book The Flying Circus of Physics, second 
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3.42   Fingers on a chalk board 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.brandens.net/files/Sounds/FX/Transpor/sndfx.htm  Audio. Scroll 
down to SKIDDING.WAVE  Tire squeal due to stick and slip during 
acceleration. SKID_TO.WAV   Tire squeal during stopping. 
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3.43   Rubbing wineglasses 
This item is discussed in the book The Flying Circus of Physics, second 
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    The material here is located at www.flyingcircusofphysics.com and will 
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http://www.metacafe.com/watch/934217/party_trick_amazing/  
http://easybartricks.com/party-trick.html  
http://www.youtube.com/watch?v=17tqXgvCN0E&mode=related&search=   
Videos 
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http://www.metacafe.com/watch/481425/singing_glass/  
http://www.youtube.com/watch?v=17tqXgvCN0E&mode=related&search=  
Cool slow motion video of oscillating wine glass.  
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Duo playing wine glasses 
http://www.youtube.com/watch?v=27POI9uH94M&mode=related&search=   
Playing wine glasses  
http://www.youtube.com/watch?v=SQUFkHcyzpc&NR=1   Street musician 
and wine glasses 
http://www.youtube.com/watch?v=8_OqB7z6xuc Rubbing a teacup 
http://www.metacafe.com/watch/183691/glass_tunes/ Street musician 
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3.44  Shattering wineglasses with voice 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
Videos 
http://www.youtube.com/watch?v=ofESdVdX-fY  Man breaks glass  
http://www.youtube.com/watch?v=6Es5nQdTbiA    Woman breaks drinking 
glass by singing. Well, maybe. How many clues do you see that something 
is wrong?  
http://www.youtube.com/watch?v=IZD8ffPwXRo&mode=related&search=  
Man breaks drinking glass 
http://www.metacafe.com/watch/39999/high_pitch/ Same video, same 
troubles 
http://www.youtube.com/watch?v=eTWDEsGlPO8&mode=related&search=  
Woman breaks drinking glass by singing. Note that she taps it with her 
finger to hear the resonance frequency. 
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http://www.youtube.com/watch?v=AnDudcbn3F0&mode=related&search=  
Man breaks drinking glass   
http://www.youtube.com/watch?v=17tqXgvCN0E&mode=related&search=  
Cool slow motion video of oscillating wine glass.  
http://www.youtube.com/watch?v=ECNDpCYvaOc&mode=related&search
=    Video, rubbing and breaking a wine glass 
http://www.youtube.com/watch?v=ABJzzYSw3fs&mode=related&search=  
Playing wine glass 
http://www.youtube.com/watch?v=UcZmlmdzMjw&mode=related&search=  
Duo playing wine glasses 
http://www.youtube.com/watch?v=27POI9uH94M&mode=related&search=   
Playing wine glasses  
http://www.youtube.com/watch?v=SQUFkHcyzpc&NR=1   Street musician 
and wine glasses 
http://www.metacafe.com/watch/396834/breaking_wine_glass_with_sound/ 
Loud speaker breaking a glass with resonance 
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3.45  Murmuring brooks and rain noise 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.46  Jar and beaker resonance 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.47  Rumbling from plumbing 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.48  Knuckle cracking 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=h62J1W-fk3w  Video  
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3.49   Korotkoff sounds 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.50  Attack of the killer shrimp 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://asa-sp.ims.nrc.ca/Archives/GalleriesPast.html#Newport%20Beach 
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3.51  Sounds of boiling water 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.52  Food crushing sounds 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  



Sound- 60

    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.53  Snap, crackle, and pop 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
To see me on television, go to 
http://www.gumfrog.com/dailyplanet and use Username: previewguest 
Password: d1sc0very (note the two numbers) 
I suggest that you click the box that allows the computer to remember this 
information (or you may have to enter it several times) 
Choose Jan 2008. Scroll down to Jan 30 / 08. Click on "Fact of the Matter - 
Cereal" 
 
http://www.youtube.com/watch?v=dYyl_Ns10-8  Video. Listen to the snap, 
crackle, and pop of the cereal 
http://www.youtube.com/watch?v=5q6xf3pplrw  Video  
http://www.youtube.com/watch?v=q6TIsxTdrCU  Cartoon commercial from 
the 1950s for Rice Krispies cereal. I watched this and my life was changed. 
Sound from a cereal! 
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3.54  Sonic booms from aircraft and bullets 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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Videos 
http://www.youtube.com/watch?v=LKQ-xj5C2m8   The car Thrust SSC 
breaks the sound barrier and sets the land speed record. Montage of images 
of the car, its preparation, and the actual runs, including audio.  You can 
hear the car’s sonic boom!  
http://www.youtube.com/watch?v=gaGO-we-Fag&mode=related&search=  
Soon after the supersonic car passes the camera, we hear the shock wave. 
http://www.youtube.com/watch?v=wcmmLvAYqkI   Huge explosions. 
Watch the shock wave move across the ground at about 4:25 min and also 
near the end of the video. 
http://www.youtube.com/watch?v=HJVOUgCm5Jk   Another video of those 
explosions. Watch the shock wave on the ground; watch the camera shake. 
http://www.youtube.com/watch?v=tmOvKWnMI9Y  Video with sound, 
passing supersonic airplane 
http://www.youtube.com/watch?v=L7At5Jfc3LM Video of airplane 
shedding shockwave cone that is marked by condensation. 
http://www.youtube.com/watch?v=uQ2pkmISOLM  Video, watch for the 
shock wave cone 
http://www.youtube.com/watch?v=qyDrNX968mw   
http://www.youtube.com/watch?v=OEmiTYtW5cs  
 
Audio 
http://www.brandens.net/files/Sounds/FX/Househld/sndfx.htm  
Scroll down to “GUNSHOTS.WAV” 
 
Photo 
http://prs-sun-107-nyeh-peshr-hme0-
39.digisle.net/science/science_news/articles/images/revealing_covert_action
s_02.jpg Photo of shock wave of a rifle shot 
http://www.eng.vt.edu/fluids/msc/gallery/ss_cars/sscar_1.htm  Photo, shock 
wave left by Thrust SSC 
http://www.csun.edu/~adg45981/F18_ShockWave.jpg  Condensation 
reveals the shock waves shed by aircraft 
http://groups.msn.com/spacecowboysaloon/douglasd5581.msnw  Web site 
about the first jet airplane to break the sound barrier. 
 
Shock-wave condensation produced by aircraft that are either supersonic 
(faster than sound) or almost supersonic. At least 2 of these are fakes. Can 
you spot them? 
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http://www.csun.edu/~adg45981/F18_ShockWave.jpg  Condensation 
reveals the shock waves shed by aircraft 
http://www.grunt.com/images-bs/Cobra%20sound%20barrier.jpg  
http://www.efluids.com/efluids/gallery/gallery_images/breaking_sound.jpg  
http://news.nationalgeographic.com/news/2005/08/images/050808_soundbar
rier.jpg  
http://www.aerospacenews.com/space_pictures/albums/userpics/10001/norm
al_hot-pic.boeing.usn.fa-18.f.super-hornet.airplane.picture.060911-N-
8604L-741.jpg   The Super Hornet photo  
 
http://www.worth1000.com/entries/66500/66863nSur_w.jpg  
http://www.vfa32.navy.mil/pics/f14vf32%20sound%20barrier%20side.jpg  
http://hyperphysics.phy-astr.gsu.edu/hbase/sound/soupic/soubar2.jpg  
http://www.gaulard.com/blog/wp-
content/uploads/2006/09/sound_barrier_6.jpg  
http://hyperphysics.phy-astr.gsu.edu/hbase/sound/soubar.html Photos plus 
discussion 
 
Tipping over a V-1 rocket attacking England: 
http://www.fiddlersgreen.net/AC/aircraft/V1/info/info.php  Describes how 
British pilots would tip over the incoming V-1 (buzz bomb) rockets to make 
them crash. Plus actual photos of a rocket being tipped over. 
http://www.theanswerbank.co.uk/article929.html  Description of the V-1 
rockets and the tipping. 
http://www.youtube.com/watch?v=Dtkfz_mKGSg Videos: Documentary of 
the rockets (doodlebugs). Part 1 
http://www.youtube.com/watch?v=lUlg7yevUxs   Part 2. 
http://www.youtube.com/watch?v=ehT7-QP946c  Part 3. 
http://www.youtube.com/watch?v=5aHXZhTCA9o   Part 4 
http://www.youtube.com/watch?v=lUews1VZbiQ  part 5 
http://www.youtube.com/watch?v=5rbmVqI__2Q  Video of a simulation of 
the tipping. Of course, this is just made up and it shows the airplane wing 
actually touching the rocket’s wing. Such contact would have ripped the 
airplane wing, which is not a good thing when you need to the wing to stay 
up in the air.  
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3.55  Sonic booms from train tunnels 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=nHSyLapG4ZE   Watch the camera 
shock right before the third train leaves the tunnel. I think the shake is due to 
a shock wave. 
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be updated periodically.  
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3.57  Brontides---mysterious booms from the sky 
This item is discussed in the book The Flying Circus of Physics, second 
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be updated periodically.  
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3.59  Popping bull whips and wet towels 
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3.60  Coughing and sneezing 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=FzRH3iTQPrk  Panda sneezing. If you 
have a friend who breaks the sound barrier with a sneeze, send this web 
address. 
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3.71  Audibility through snow 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.72  Sounds of walking in snow 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
http://www.youtube.com/watch?v=fRrxunfr8Aw  Video: listen to the sounds 
of walking in snow; well, one type of snow 
http://www.youtube.com/watch?v=Sqy3hQaXcMM  Here are the snows 
with another type of snow 
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3.73  “Can you hear the shape of a drum?” 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
 
Videos 
http://www.youtube.com/watch?v=6sonpvUxGL8&mode=related&search= 
Chladni patterns on large vibrating plate 
http://www.youtube.com/watch?v=ZiXNXbGLTR0  Chladni pattern on top 
plate of violin 
  http://www.youtube.com/watch?v=nuS4HmaRxrs    Chladni pattern reveals 
the oscillations on a plate at various frequencies 
http://www.youtube.com/watch?v=EprMFajNzfQ&mode=related&search= 
Chladni patterns on plate that is bowed    
http://www.youtube.com/watch?v=WLk_f2iPrsA&mode=related&search= 
Chladni patterns on a drum oscillated at different rates 
http://www.youtube.com/watch?v=nuS4HmaRxrs&mode=related&search=  
Chladni patterns 
http://www.youtube.com/watch?v=vIpnkqEDaUA Subwoofers in a car 
http://www.youtube.com/watch?v=sY6z2hLgYuY&mode=related&search= 
Chladni patterns part 1 
http://www.youtube.com/watch?v=kWadDtIFPNs&mode=related&search=  
Chladni patterns part 2 
http://www.youtube.com/watch?v=3csi-2Hrzhg&mode=related&search=  
Chladni patterns part 3 
http://www.youtube.com/watch?v=_bAmjRK9wBA&NR=1  
Chladni patterns part 4 
http://www.youtube.com/watch?v=cXwpPdu9M-U  Vibrating powder 
shows internal flow 
http://www.youtube.com/watch?v=tcJ732tFab8  Migrating powder 
http://www.youtube.com/watch?v=G3s3wmr5Eb4  Vibrating cinnamon 
powder 
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http://www.youtube.com/watch?v=qvNyD04nzWc  Large oscillations of 
powder 
http://www.youtube.com/watch?v=WmxAQJIVPZA  More migration of 
vibrated powder 
http://www.youtube.com/watch?v=7UNtdhxStN0  Rotating thin cylinder of 
powder 
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3.74  Infrasound 
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3.75  Sounds of corn growing 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
0-471-76273-3.  
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3.76   Snapping cloth sounds 
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3.77  Culvert whistlers 
This item is discussed in the book The Flying Circus of Physics, second 
edition, by Jearl Walker, published by John Wiley & Sons, June 2006, ISBN 
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    The material here is located at www.flyingcircusofphysics.com and will 
be updated periodically.  
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3.78   Slinky whistlers 
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3.81  Australian bullroarer 
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