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Chapter 4 
Striking at the heat in the night 
(thermal processes) 
 
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=40 
 

June 2012 
 
 
4.1    Dead rattlesnakes 
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=Bb1R6xGC8HI&feature=related  slow-
motion snake strike. You can see the venom squirt out of the fangs. 
   
http://www.keepbusy.net/play.php?id=decapitated-snake-head-attacks  
http://www.youtube.com/watch?v=GiqxyozkCos  same video 
http://www.break.com/index/snake-attacks-after-losing-body.html  same 
video 
 
http://www.metacafe.com/watch/823553/decapitated_rattle_snake_still_m
oves/   
 
news items about squirrels and snakes 
http://news.mongabay.com/2007/0813-squirrels.html  
http://acp.eugraph.com/news/news07/rundus.html 
http://notexactlyrocketscience.wordpress.com/2007/08/19/ground-squirrels-use-infrared-
signals-to-fool-heat-seeking-rattlesnakes/  
http://scienceblogs.com/grrlscientist/2007/08/squirrels_wave_hot_tails_to_co.php  including 
videos 
 
news item about decapitated snake biting someone 
http://seattletimes.nwsource.com/html/localnews/2003829929_dige10m.html 
http://www.scientificamerican.com/article.cfm?id=news-bytes-of-the-week-headless-snake-
bites-hapless-man  
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4.2    Fire-detecting beetles 
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://spectre.nmsu.edu/dept/docs/armu/arthropods/beetles/photo4.jpg  Photo of the beetle 
http://insects.tamu.edu/images/insects/common/images/b-txt/bimg150.html   Photo of the beetle in bark 
http://www.forestpests.org/subject.html?SUB=354  Photos of larvae in bark 
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4.3    Bees kill hornet 
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.  
 
Bees kill via heating 
http://www.youtube.com/watch?v=K6m40W1s0Wc&feature=related   
http://www.youtube.com/watch?v=JtFVQe4JRmA    
http://www.sciencenews.org/articles/20050924/fob5.asp  News story plus photo 
http://www.boingboing.net/images/beefu.jpg  The same photo 
 
Bees kill via suffocation 
http://www.youtube.com/watch?v=EuAfbt8-7VE  
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Ono, M., I. Okada, M. Sasaki, “Heat production by balling in the Japanese honeybee, Apis cerana 
japonica as a defensive behavior against the hornet, Vespa simillima xanthoptera,” Experientia, 43, No. 
9, 1031-1032 (15 September 1987) 
 Akre, R. D., and D. F. Mayer, “Bees and vespine wasps,” Bee World, 75, No. 1, 29-37 (1994) 
 Ono, M., T. Igarashi, E. Ohno, and M. Sasaki, “Unusual thermal defense by a honeybee against mass 
attack by hornets,” Nature, 377, 334-336 (1995) 
 Koeniger, N., G. Koeniger, M. Gries, S. Tingek, and A. Kelitu, “Observations on colony defense of 
Apis nuluensis Tingek, Koeniger and Koeniger, 1996 and predatory behavior of the hornet Vespa 
multimaculata Perez, 1910,” Apidologie, 27, No. 5, 341-352 (1996) 
 Anderson, C., G. Theraulaz, and J.-L. Deneubourg, “Self-assemblages in insect societies,” Insectes 
Sociaux, 49, 99-110 (2002) 
 Halliday, D., R. Resnick, and J. Walker, Fundamentals of Physics, John Wiley & Sons, 6th edition, 
page 446 (2003)  



Thermal 6

 Milius, S., “Balls of fire: bees carefully cook invaders to death,” Science News, 168, No. 13, 197 (24 
September 2005) 
 Ken, T., H. R. Hepburn, S. E. Radloff, Y. Yusheng, L. Yiqiu, Z. Danyin, and P. Neumann, “Heat-
balling wasps by honeybees,” Naturwissenschaften, 92, 492-495 (2005) 
 Papchristoforou, A., A. Rortais, G. Zafeiridou, G. Theophilidis, L. Garnery, A. Thrasyvoulou, and G. 
Arnold, “Smothered to death: Hornets asphyxiated by honeybees,” Current Biology, 17, No. 18, R795-
796 (18 September 2007) 
 Khamsi, R., “Honeybees gang up to smother deadly hornets,” New Scientist,  video and photo are 
available at the right side of the web page (17 Sep 2007): 
http://www.newscientist.com/article.ns?id=dn12649&feedId=online-news_rss20 
 Ehrenberg, R., “Enemy hornets suffocate within honeybees’ ball,” Science news, 176, No. 3, 13 (1 
August 2009)  
 
 
Related reference  
 Pettis, J. S., L. C. Westcott, and M. L. Winston, “Balling behaviour in the honey bee in response to 
exogenous queen mandibular gland pheromone,” Journal of Apicultural Research, 37, No. 2, 125-131 
(1998) 
 
 
 
4.4  Huddling animals 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl Walker, 
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    The material here is located at www.flyingcircusofphysics.com and will be updated periodically.  
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4.5  Space walking without a spacesuit 
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.  
 
Comments 
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4.6  Drops on a hot skillet, fingers in molten lead 
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.  
 
Dean Baird’s video: 
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http://phyzblog.blogspot.com/2007/01/post-ptsos2-note-leidenball-video.html 
Me at UCLA: 
http://www.youtube.com/watch?v=TjEhMSADaHs  
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4.9  Short Story: Fire-walking accounts 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl Walker, 
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    The material here is located at www.flyingcircusofphysics.com and will be updated periodically.  
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4.10   Freezing and supercooling water 
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4.11   Eating sea ice 
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4.12  Cooling rates of initially hot and warm water 
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4.13   Water frozen by the sky 
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4.14   Saving the stored vegetables with a tub of water 
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4.15   Spraying an orchard to preventing freezing 
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4.16  Throwing hot water into very cold air 
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=CC3DUwseZn8&NR=1  At a temperature well below the freezing 
point, pouring out water at the boiling point produces instant ice crystals 
http://www.youtube.com/watch?v=nUDuPyod1WU  
http://www.youtube.com/watch?v=PQEVcCv_xkQ&mode=related&search=  Video # 2, including 
infrared images 
http://www.youtube.com/watch?v=A38iIubSBFQ 
http://www.youtube.com/watch?v=bDlb3MmwAzE&feature=related  
http://www.youtube.com/watch?v=K-GSrrk_ATM&feature=related   
http://www.youtube.com/watch?v=aRwlrFimnZk&NR=1  
http://www.youtube.com/watch?v=2ny3hKUG-n0&NR=1 
http://www.youtube.com/watch?v=R0Adtrjnogc 
http://www.youtube.com/watch?v=FwknH931pLw 
http://www.youtube.com/watch?v=zFj_i6HtebM&feature=related  
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4.17   Icicles 
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=WE4hZn1YgAY&mode=related&search= Icicles can kill you, and 
that is a really embarrassing way to die 
http://www.youtube.com/watch?v=CeSvYK2RvWw  
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http://www.raglanroad.org/weblog/archives/2005_12.html  the ribs often seen on an icicle 
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4.18  Ice dams at eaves 
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.extension.umn.edu/distribution/housingandclothing/DK1068.html  Discussion plus nice 
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bottom 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Tobiasson, W., J. Buska, and A. Greatorex, “Ventilating attics to minimize icings at eaves,” Energy 
and Buildings, 21, No. 3, 229-234 (1994) 
 
Related references 
 Kemp, A. K., “The formation of ice on electrical conductors during heavy falls of wet snow,” 
Meteorological Magazine, 109, No. 1292, 69-74 (March 1980) 
 Hughes, T., and M. Nakagawa, “Bending shear: the rate-controlling mechanism for calving ice 
walls,” Journal of Glaciology, 35, No. 120, 260-266 (1989) 
 Makkonen, L., “Models for the growth of rime, glaze, icicles and wet snow on structures,” 
Philosophical Transactions of the Royal Society of London A, 358, 2913-2939 (2000) 
 Druez, J., M. Farzaneh, and P. McComber, “Atmospheric icing on a test power line,” Transactions of 
the Canadian Society for Mechanical Engineering, 24, No. 2, 359-374 (2000) 
 
 
 
4.19   Rime ice and glaze ice on cables 
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.michelestapleton.com/MtWash/pages/Mt%20Wash%20Rime%20ice%20on%20ro00006.ht
m Photo 
http://www.zakon.org/robert/album/washington-winter02/  Photo 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 



Thermal 19

   Book reference style: author, title, publisher, date, pages 
 Lenhard, R. W., Jr., “An indirect method for estimating the weight of glaze on wires,” Bulletin of the 
American Meteorological Society, 36, No. 1, 1-5 (January 1955)  
 Hallett, J., “Jogging in riming weather, Christmas Day 1985,” Weather, 41, 234 (1986) 
 Makkonen, L., and M. M. Oleskiw, “Small-scale experiments on rime icing,” Cold Regions and 
Technology, 25, 173-182 (1997) 
 Makkonen, L, “Modeling power line icing in freezing precipitation,” Atmospheric Research, 46, 
131-142 (1998) 
 Makkonen, L., “Models for the growth of rime, glaze, icicles and wet snow on structures,” 
Philosophical Transactions of the Royal Society of London A, 358, 2913-2939 (2000) 
 Druez, J., M. Farzaneh, and P. McComber, “Atmospheric icing on a test power line,” Transactions of 
the Canadian Society for Mechanical Engineering, 24, No. 2, 359-374 (2000) 
 Szilder, K., E. P. Lozowski, and G. Reuter, “A study of ice accretion shape on cables under freezing 
rain conditions,” Journal of Offshore Mechanics and Arctic Engineering; Transactions of the ASME, 
124, No. 3, 162-168 (August 2002) 
 Gurung, C. B., H. Yamaguchi, and T. Yukino, “Identification of large amplitude wind-induced 
vibration of ice-accreted transmission lines based on field observed data,” Engineering Structures, 24, 
179-188 (2002) 
 
Related reference 
 Brunet, P., G. Gauthier, L. Limat, and D. Vallet, “Structure and dynamics of a bidimensional pattern 
of liquid columns,” Experiments in Fluids, 37, 645-652 (2004)  
 
 
 
4.20   Ice spikes and other ice formations 
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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4.31  Short Story 
Dead-cat bomb and a frozen disappearance 
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4.46  Campfire cooking 
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=nkM8XpY3ItA&feature=related  Adding powder to water that has 
been superheated in a microwave oven  
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4.50  Cooking scrambled eggs 
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=C1SM73Qi1BQ  Instruction video. Note the rule about not using 
salt before the eggs cook. 
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4.51  Geysers and coffee percolators 
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.  
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Dort, W., Jr., A. W. Hogan, and G. W. Reynolds, Jr., “Initial periodicity of New Geyser, Yellowstone 
National Park,” Journal of Geophysical Research, 74, 17, 4206-4208 (15 August 1969) 
 Rinehart, J. S., “Old Faithful Geyser,” Physics Teacher, 7, 221-224 (April 1969) 
 Fournier, R. O., “Old Faithful: a physical model,” Science, 163, 304-305 (17 January 1969) 
 Kieffer, S. W., “Geologic nozzles,” Reviews of Geophysics, 27, 1, 3-38 (February 1989) 
 Dowden, J., P. Kapadia, G. Brown, and H. Rymer, “Dynamics of geyser eruption,” Journal of 
Geophysical Research, 96, No. B11, 18059-18071 (10 October 1991) 
 Ingebritsen, S. E., and S. A. Rojstaczer, “Controls on geyser periodicity,” Science, 262, 889-892 (5 
November 1993) 
 Kedar, S., B. Sturtevant, and H. Kanamori, “The origin of harmonic tremor at Old Faithful Geyser,” 
Nature, 379, No. 6567, 708-711 (22 February 1996) 
 Hutchinson, R. A., J. A. Westphal, and S. W. Kieffer, “In situ observations of Old Faithful Geyser,” 
Geology, 25, No. 10, 875-878 (October 1997) 
 Perkins, S., “Inside Old Faithful. Scientists look down the throat of a geyser,” Science News, 152, 232 
(11 October 1997) 
 Julian, B. R., “Rumbling geysers (and volcanoes),” Nature, 396, No. 6709, 311-312 (26 November 
1998) 
 Lorenz, R. D., “Thermodynamics of geysers: application to titan,” Icarus, 156, 176-183 (2002) 
 Rojstaczer, S., D. L. Galloway, S. E. Ingebritsen, and D. M. Rubin, “Variability in geyser eruptive 
timing and its causes: Yellowstone National Park,” Geophysical Research Letters, 30, No. 18, article # 
017853 (25 September 2003) 
 Gianino, C., “Experimental analysis of the Italian coffee pot ‘moka’,” American Journal of Physics, 
75, 1, 43-47 (January 2007) 
 
 



Thermal 48

 
4.52   Toy putt-putt boat 
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=boqUUPMT6Gc  Video 
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move 
http://www.sciencetoymaker.org/boat/index.htm  descriptions plus a button to see boats built by lots of 
people, a button to see patents, and other buttons 
http://www.nmia.com/~vrbass/pop-pop/  Web site devoted to putt-putt (pop-pop) boats 
http://www.glue-it.com/boats/general-information/glossary/p/putt-putt.html  Sketch plus description 
http://www.puttputtboats.com/edu.html  Description plus photos 
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4.53    Thermal effects on lengths 
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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4.54   Collapse of railroad storage tank 
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://video.aol.com/video-detail/railroad-tank-car-implosion/108399741 video, a railroad tanker car 
http://www.youtube.com/watch?v=E_hci9vrvfw&feature=related same video 
http://blog.onlinemetals.com/?tag=rail-car-implosion  photos of accident 
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http://mattson.creighton.edu/BarometricPressure/Tankerview1.jpg  Photo of the crushed tanker car 
http://www.delta.edu/slime/cancrush.html   Another photo 
http://www.youtube.com/watch?v=Uy-SN5j1ogk&feature=related barrel heated, sealed, and then 
floated in water to cool 
http://www.youtube.com/watch?v=GgRjPDkPkzs&feature=related  high-seed video of can being 
crushed by air pressure 
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Sumner Miller 
http://www.youtube.com/watch?v=XejHq8AQxQE Barrel is first heated, then sealed, and then cooled 
with water. 
http://www.youtube.com/watch?v=r2yUcnnQX1Q&NR=1  University of Minnesota physics 
demonstration 
http://www.youtube.com/watch?v=_yRBb8k1ScI&feature=related Rhodes College, barrel crush and a 
bit of football chanting 
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4.55  Drying of hanging laundry 
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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4.56   Warm coats 
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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4.57   Warm plants 
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.sciencenews.org/articles/20031213/bob9.asp  News item plus photos, including one of a 
plant that has melted snow 
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4.58   Polar-bear hairs 
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4.79  Spraying a fire 
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published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.  
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4.80  Cooking-oil fires 
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4.82  Firestorms 
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4.86   Rubber-band thermodynamics 
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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and description of a rubber band heat engine 
http://www.haverford.edu/physics-astro/Demonstrations/thermo/rubber_band_heat_engine.htm Photo 
and description of a rubber band heat engine 
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4.92  Water wells and storms 
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