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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

August 2011

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=Bb1R6XxGC8HI&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=GigxyozkCos 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/grriscientist/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 digel0m.html
http://www.scientificamerican.com/article.cfm?id=news-bytes-of-the-week-headless-snake-
bites-hapless-man
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Bees kill via suffocation
http://www.youtube.com/watch?v=EuAfbt8-7VE
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http://www .kentchemistry.com/KentsDemos2.htm One of Kent’s videos is about the sudden freezing
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http://www.youtube.com/watch?v=4xTHSf112BY&NR=1 Similar
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References
Dots e through eee indicate level of difficulty
Journal reference style: author, title, journal, volume, pages (date)
Book reference style: author, title, publisher, date, pages

e Weld, L. D., A Textbook of Heat, Macmillan, 1948, page 70

e Osborn, F. A., Physics of the Home, McGraw-Hill, 1929, page 161
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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=nUDuPyod1 WU
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4.17 Icicles
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http://www.raglanroad.org/weblog/archives/2005_12.html the ribs often seen on an icicle
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4.31 Short Story
Dead-cat bomb and a frozen disappearance
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published by John Wiley & Sons, June 2006, ISBN 0-471-76273-3.
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firefighters
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http://www.youtube.com/watch?v=0W6aEmOsXv0 Video 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
http://www.haverford.edu/physics-astro/Demonstrations/thermo/rubber_band heat engine.htm Photo
and description of a rubber band heat engine

References

Dots e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
eee Elliott, D. R., and S. A. Lippmann, “The thermodynamics of rubber at small extensions,” Journal of
Applied Physics, 16, 50-54 (January 1945)
e Hayward, R., in “The Amateur Scientist,” edited by C. L. Stong, Scientific American, 194, No. 5,
154-158 (May 1956)
eee Brown, J. B., “Thermodynamics of a rubber band,” American Journal of Physics, 31, No. 5, 397
(May 1963)
e Archibald, P. A., “Some delightful engines driven by the heating of rubber bands,” in “The Amateur
Scientist,” C. L. Stong, editor, Scientific American, 224, 118-122 + 130 (April 1971)
eee Mullen, J. G., G. W. Look, and J. Konkel, “Thermodynamics of a simple rubber-band heat engine,”
American Journal of Physics, 43, No. 4, 349-353 (April 1975)
eee Mullen, J. G., “On optimizing an Archibald rubber-band heat engine,” American Journal of
Physics, 46, No. 11, 1107-1110 (November 1978)
o Clough, S. B., “Stretched elastomers. A case of decreasing length upon heating,” Journal of Chemical
Education, 64, No. 1, 42-43 (January 1987)
e Mathias, L. J., “Converting sunlight to mechanical energy. A polymer example of entropy,” Journal of
Chemical Education, 64, No. 10, 889-890 (October 1987)
eee Savarino, G., and M. R. Fisch, “A general physics laboratory investigation of the thermodynamics
of a rubber band,” American Journal of Physics, 59, No. 2, 141-145 (February 1991)
eee Pellicer, J., J. A. Manzanares, J. Zuniga, P. Utrillas, and J. Fernandez, “Thermodynamics of rubber
elasticity,” Journal of Chemical Education, 78, No. 2, 263-267 (February 2001)
eee Smith, B., “Using rubber-elastic material-ideal gas analogies to teach introductory thermodynamics.
Part 1: equations of state,” Journal of Chemical Education, 79, No. 12, 1444-1452 (December 2002)

4.87 The foehn and the chinook
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 e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e [ves, R. L., “Weather phenomena of the Colorado Rockies,” Journal of Franklin Institute, 226, 691-
755 (1938), see pages 697-699
e Cook, A. W., and A. G. Topil, “Some examples of chinooks east of mountains in Colorado,” Bulletin
of the American Meteorological Society, 33, No. 2, 42-47 (1952)



Thermal 77

e McClain, E. P., “Synoptic investigation of a typical chinook situation in Montana,” Bulletin of the
American Meteorological Society, 33, No. 3, 87-94 (March 1952)

e Thambyahpillay, G., “The kachchan---a foehn wind in Ceylon,” Weather, 13, 107-114 (1958)

e Glenn, C. L., “The Chinook,” Weatherwise, 14, 175-182 (October 1961)

e Virgo, S. E., “Hazards of the fohn wind in Switzerland,” Weather, 21, 306-307 (1966)

e Holmes, R. M., and K. D. Hage, “Airborne observations of three chinook-type situations in Southern
Alberta,” Journal of Applied Meteorology, 10, No. 6, 1138-1153 (December 1971)

e Riehl, H., “An unusual chinook case,” Weather, 26, 241-246 (June 1971)

e Brinkmann, W. A. R., “What is a foehn?” Weather, 26, 230-239 (June 1971); missing figure is in
September 1971 issue

e Friedman, H., "Weather queries," Weatherwise, 32, 254-255 (December 1979)

e Kerr, R. A., "Chinook winds resemble water flowing over a rock," Science, 231, 1244-1245 (1986)

o Smith, R. B., "Aerial observations of the Yugoslavian bora," Journal of the Atmospheric Science, 44,
269-297 (15 January 1987)

4.88 The boiling water ordeal
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 e through eee indicate level of difficulty
Journal reference style: author, title, journal, volume, pages (date)
Book reference style: author, title, publisher, date, pages
¢ Gibson, W., Master Magicians, Doubleday & Company, 1966, page 204

4.89 Energy in a heated room
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 e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Emden, R., “Why do we have winter heating?”’ Nature, 141, 908-909 (May 1938)
ee Sommerfeld, A., Thermodynamics and Statistical Physics, Academic Press, 1964, pages 40-41
eee Bilkadi, Z., and W. B. Bridgman, “When you heat your house does the thermal energy content
increase?” in “Chemical Principles Exemplified,” edited by R. C. Plumb, Journal of Chemical
Education, 49, No. 7, 493-494 (July 1972)
ee Campbell, J. A., “Footnote to the house heating exemplum,” in “Chemical Principles Exemplified,”
edited by R. C. Plumb, Journal of Chemical Education, 50, No. 5, 365-366 (May 1973)
ee Halliday, D., R. Resnick, and J. Walker, Fundamentals of Physics, John Wiley & Sons, 5™ edition,
1997, page 498



Thermal 78

ee Kreuzer, H. J., and S. H. Payne, “Thermodynamics of heating a room,” American Journal of Physics,
79, No. 1, 74-77 (January 2011)

4.90 Icehouse orientation
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 e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Bainbridge, J. W., “Stocking Northumbrian icehouses: an exercise in relating climate to history,”
Weather, 28, No. 2, 68-79 (February 1973)

4.91 A radiometer toy and its reversal
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.newenergyshop.com/pic.Extraordinary.Engines/Extraordinary.Engines.Radiometer.ipg
Photo

References

Dots e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Bell, R. E., (letter) “The reversing radiometer,” American Journal of Physics, 51, No. 7, 584 (July
1983)
e Crawford, F. S., “Running Crooke’s radiometer backwards,” American Journal of Physics, 53, No.
11, 1105 (November 1985)
e Bartels, R.A., "Do darker objects really cool faster?" American Journal of Physics, 58, 244-248
(1990)
eee Arenas, A., L. Victoria, F. J. Abellan, and J. A. Ibanez, “Dynamic characterization of a windmill
radiometer,” European Journal of Physics, 17, 331-336 (1996)
e Guemez, J., C. Fiolhais, and M. Fiolhais, “Toys in physics lectures and demonstrations---a brief
review,” Physics Education, 44, No. 1, 53-64 (January 2009)

4.92 Water wells and storms
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



Thermal 79

Dots e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Keene, E. S., Mechanics of the Household, McGraw-Hill, 1918, page 143
e Wigley, T. M. L., and M. C. Brown, “The physics of caves” in The Science of Speleology, edited by
T. D. Ford and C. H. D. Cullingford, Academic Press, 1976, Chapter 9, see pages 330-334
ee De Freitas, C. R., R. N. Littlejohn, T. S. Clarkson, and I. S. Kristament, “Cave climate: assessment
of airflow and ventilation,” Journal Climatology, 2, No. 4, 383-397 (1982)
o Smithson, P. A., “Inter-relationships between cave and outside air temperatures,” Theoretical and
Applied Climatology, 44, No. 1, 65-73 (1991)
eee Massen, F., M. Dusar, W. Loy, and N. Vandenberghe, “Cave volume computed on the behaviour of
a blowing well (Tournai basin, W. Belgium),” Terra Nova, 10, 131-135 (1998)
o Pflitsch, A., and J. Piasecki, “Detection of an airflow system in Niedzwiedzia (Bear) Cave, Kletno,
Poland,” Journal of Cave and Karst Studies, 65, No. 3, 160-173 (2003)

4.93 Insect and shrimp plumes
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 e through eee indicate level of difficulty

Journal reference style: author, title, journal, volume, pages (date)

Book reference style: author, title, publisher, date, pages
e Peterson, E. B., and A. W. H. Damman, (letter) “Convection plumes from Ulmus Americana L.,”
Science, 148, No. 3668, 392-393 (16 April 1965)
e Corbet, P. S., J. A. Downes, and G. Steyskal, (letters) “Convection plumes from trees,” Science, 150,
1629 (17 December 1965)
e Ward, D. B., J. Beckner, and R. Hackman, (letters) “Convection plumes from trees,” Science, 149,
764 (1965)
e Drapeau, R. E., (letter) “Convection-plume-like phenomenon,” Science, 150, 509 (October 1965)
® Rigby, M., (letter) “Convection plumes and insects,” Science, 150, 783 (November 1965)
o Wiersma, J. H., (letter) “Convection plumes and insects,” Science, 152, No. 3720, 387 (15 April
1966)
e Mason, D. T., “Density-current plumes,” Science, 152, No. 3720, 354-356 (15 April 1966)
e Paterson, M. P., “Les mouches de Point Sublime,” Weather, 30, 301-303 (1975)
o White, R., (letter) “Again---curious phenomenon at Woodford Green,” Journal of Meteorology, 2, No.
13, 24-25 (1976-1977)
o White, R., “A further observation of insect swarms,” Journal of Meteorology, 2, No. 14, 58-59 (1976-
1977)



