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Chapter 2 
Racing on the ceiling, swimming through syrup  
(fluids) 
 
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  
 
Chap 2 archives part A (1-40) 
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=59  
Chap 2 archives part B (41-76) 
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=60  
Chap 2 archives part C (77-154) 
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=61   
Chap 2 archives part D (155-end) 
http://www.flyingcircusofphysics.com/News/NewsDetail.aspx?NewsID=38 
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2.1  Race cars on the ceiling 
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=T1VQLSgok78  Discovery Channel piece about the McLaren F1 
http://www.youtube.com/watch?v=Pq4tuT_l36g   Testing aerodynamics of the F1 
 
Photos and discussion 
http://www.chaparralcars.com/2e.php   Official chaparral website 
http://www.jimhayes.com/Archives/hall1.jpg  Photo 
http://www.popsci.com/popsci/futurecar/06f09aa138b84010vgnvcm1000004eecbccdrcrd/3.html   Mentions 
upside down car and shows the Chaparral 2E 
http://people.bath.ac.uk/pb235/aero/history.htm  Shows Jim Hall’s “sucker car” and a car with an adjustable 
wing  
http://ffden-2.phys.uaf.edu/211.web.stuff/Langman/phys211-ec.htm   Shows Hall’s chaparral that could hug 
the turns. 
www.f1journal.com/f1_teknik/tek_acv_030501a.html 
http://www.motorbooks.com/Store/UserDirs/motorbooks.com/coverimages/139632.jpg  Photo 
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 Dominy, R. G., “The influence of slipstreaming on the performance of a Grand Prix racing car,” Proceedings 
of the Institute of Mechanical Engineers. Part D: Journal of Automobile Engineering, 204, 35-40 (1990) 
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http://www.allamericanracers.com/gurney_flap.html 
 Halliday, D., R. Resnick, and J. Walker, Fundamentals of Physics, 7e, Wiley, 2005, pages 116, 128, 359, 
375-376 
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http://www.duke.edu/~tkm8/Aero.doc 
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Scientist, 205, inside back cover (23 Jan 2010) 
 
 
2.2   Drafting 
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=RjDGjQ14Sjo  Video: Bike drafting behind a truck. Very, very dangerous 
but really interesting. 
http://www.nascar.com/2006/news/headlines/cup/02/14/stronger.penalties/index.html  Bump drafting photo 
plus news story 
http://www.youtube.com/watch?v=j451KAvCUTQ&mode=related&search= When drafting goes badly 
http://www.youtube.com/watch?v=tWZkDRRkkTY  Video animation 
http://www.aerospaceweb.org/question/aerodynamics/q0092.shtml Photos plus discussion 
http://www.youtube.com/watch?v=ypGlreJYFWM  Drafting is used in the Tour de France 
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2.3   Aerodynamics of passing trains 
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=Z5stmjA74-s&feature=related  Fast train almost runs down two people. 
Watch the airflow as the train passes them. 
http://www.youtube.com/watch?v=EqJAM8A8H-o Video of two fast trains passing each other in opposite 
directions. Note the uncontrollable motion of the camera. 
Videos of Snow plowing by train 
http://www.youtube.com/watch?v=QenN5DVuLtw  Snow plowing by train 
http://www.youtube.com/watch?v=Ww-7X-LNMdU  
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2.4  Collapse of the old Tacoma Narrows Bridge 
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.  
 
Movies and newsreels 
http://www.youtube.com/watch?v=j-zczJXSxnw  
http://www.youtube.com/watch?v=HxTZ446tbzE Newsreel with narration and music 
http://video.google.com/videoplay?docid=-8848571026603178234&q=tacoma+narrows+bridge+collapse 
Another newsreel and more bridge-breaking music 
http://www.youtube.com/watch?v=P0Fi1VcbpAI  
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 
 
Still photos 
http://www.ketchum.org/bridgecollapse.html  
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2.5   Aerodynamics of buildings 
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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2.6  Kites 
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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=6QYaJo5Uzuo  Video, five kites in a “dance” 
http://www.youtube.com/watch?v=2BzGeKmgKUA&mode=related&search=  Video, more. I love this stuff. 
http://www.youtube.com/watch?v=mttPruk7qGA&mode=related&search= Even more video 
http://www.youtube.com/watch?v=M-9SfukD7s4&mode=related&search=  Indoor kite 
http://www.youtube.com/watch?v=LDpLrkiD8Tc&mode=related&search= More indoor kites. Someone 
please tell me who does this music. 
http://www.youtube.com/watch?v=1SW_l5gLRwo&mode=related&search=  Kite dancing 
 
http://www.redcliffekiteclub.org.au/T%20R%20Workshop%20Kites%2002%20W.jpg  Photo 
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2.7  Ski jumping 
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=W-amNJqWpEo   Video, watch his left leg and ski 
http://www.youtube.com/watch?v=qkpo-zSOMDQ&mode=related&search=    Video 
http://www.youtube.com/watch?v=PNh5GAwTRy8&mode=related&search=   Video 
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2.8   Speed of a downhill skier 
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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2.9  Boomerangs 
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=YOnBy9rU43M&NR=1   Video, throwing a boomerang 
http://www.youtube.com/watch?v=a5EggR_4piE  Video, world’s smallest boomerang 
http://www.youtube.com/watch?v=VAp1rr6Lgrg Video 
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2.10  Throwing cards 
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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2.11  Seeds that spin 
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.istockphoto.com/imageindex/574/8/574889/Helicopter_Seed_Pod.html   Photo 
http://waynesword.palomar.edu/plfeb99.htm  Wayne’s Word: An on-line textbook of natural history, which 
has many fine pages to explore. This page is about the different ways seeds and fruits can be dispersed by 
wind. Use the menu at the bottom to find various individual pages, such as the one about the ones that rotate 
like helicopters: 
 http://waynesword.palomar.edu/plfeb99.htm#helicopters  
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2.12  Flying snakes 
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://homepage.mac.com/j.socha/aerial_images/paradisi/paradisi_air_gallery_1.html  Photos and discussion 
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2.13    Air drag on tennis balls 
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, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Cooke, A. J., “An overview of tennis ball aerodynamics,” Sports Engineering, 3, 123-129 (2000) 
 Mehta, R. D., and J. M. Pallis, “The aerodynamics of a tennis ball,” Sports Engineering, 4, 177-189 (2001) 
 Goodwill, S. R., S. B. Chin, and S. J. Haake, “Aerodynamics of spinning and non-spinning tennis balls,” 
Journal of Wind Engineering and Industrial Aerodynamics, 92, 935-958 (2004) 
 
Related reference 
 Watts, R. G., and G. Moore, “The drag force on an American football,” American Journal of Physics, 71, 
No.8, 791-793 (August 2003) 
 Rossmann, J., and A. Rau, “An experimental study of Wiffle ball aerodynamics,” American Journal of 
Physics, 75, No. 12, 1099-1105 (December 2007) 
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2.14  Veering a football around a defensive wall 
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=iEjzHLlNais   Video: excellent curved path 
http://www.youtube.com/watch?v=RRqS-dKXHEM   Lots of goals, some with remarkable curved paths 
http://www.youtube.com/watch?v=jjyr1zXVjek  Same here 
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2.15  Golf-ball aerodynamics 
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://archives.cbc.ca/IDC-1-41-1723-11853/sports/golfing/clip3  Jan Ingram and me, in an audio clip from 
the CBC show Quirks and Quarks. 
http://www.cookeassociates.com/seesite/BALLS/balls_students_background.htm 
golf ball (go down to the photos showing smoke tracers moving past a tennis ball) 
http://www.youtube.com/watch?v=XYU6jWmp7k0  Instruction video on how to hit the ball to launch it into 
a high flight 
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2.16  Baseball aerodynamics 
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=V26Fbsrpcus  How to throw a cuveball 
http://www.youtube.com/watch?v=X3tWTKL6xNM How to throw a knuckleball 
http://www.youtube.com/watch?v=8hBv5CEYbgE  How to throw a splitfinger fastball 
http://www.youtube.com/watch?v=kIm0TMdLg0M How to throw a two-seam fastball 
http://www.youtube.com/watch?v=WDMwTJUAgvQ How to throw a four-seam fastball 
http://www.youtube.com/watch?v=BrQ6cB0GEq4  How to throw a changup 
http://www.youtube.com/watch?v=06AVCBk_W_Y  Another video on how to throw a split finger fastball 
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2.17  Cricket aerodynamics 
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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=JrWJ5WOwHmA&mode=related&search= Video 
http://www.youtube.com/watch?v=wjZdaVmz_kg  Video, bowling in cricket 
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2.18  Birds flying in V formation 
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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.aerodyn.org/Annexes/Birds/birds.html  Photo plus discussion 
http://www.fotosearch.com/FSP188/086002/  Photo 
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2.19   Speed swimming in syrup 
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 
 Gettelfinger, B., and E. L. Cussler, “Will humans swim faster or slower in syrup,” AIChE Journal, 50, No. 
11, 2646-2647 (November 2004) 
 
 
 
2.20  Contrails 
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=6jCS8jPVU-o&feature=related  You can the distance between the wings 
and the contrails 
http://www.youtube.com/watch?v=ZRxN6vU5juE&feature=related Here the distance is not as much 
http://www.youtube.com/watch?v=IUc1Z_vXkPw  
http://www.youtube.com/watch?v=jC6iopJ4UAE&feature=related  
http://www.youtube.com/watch?v=ormqIqbxgsI  
http://www.youtube.com/watch?v=AWwPygBqmCo  
http://www.youtube.com/watch?v=mPPQDl0QLhc  
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http://www.es.lancs.ac.uk/hazelrigg/amy/Home.htm  National Contrail Network home page 
http://commons.wikimedia.org/wiki/Image:Contrail_with_jet_(aka).jpg  Photo. Note gap between jet engine 
and the contrail 
http://www.victoriaweather.ca/clouds.php?image=contrail  Photo, contrail and its shadow on clouds 
http://www.atoptics.co.uk/ Many photos and explanations of atmospheric optics 
http://www.lounge.org/elvis/contrail_and_shadow_41000.jpeg   Photo, contrail and its shadow 
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2.21   Inward flutter of a shower curtain 
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=AvLwqRCbGKY Coanda effect on a spoon near flowing water 
http://www.youtube.com/watch?v=o_-Eph9w6_A  Coanda effect with a spoon in a stream of water 
http://www.straightdope.com/classics/a2_104.html  and 
        http://www.straightdope.com/columns/010810.html  Cecil Adams, in his “Straight Dope” columns, 
discusses the shower curtain effect, with a different conclusion from me. 
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2.22  Prairie dog and giant ant nests 
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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=zJNSfp3o-uA  Kids video about prairie dog’s sounds but it also shows the 
burrows. 
http://www.youtube.com/watch?v=JLQ70JJpa0M  Video about vacuuming up the prairie dogs from the homes 
(they are not hurt). 
http://www.proseandphotos.com/AZ-35-18-b_small.jpg Photo of prairie dog sitting on the mound entrance to 
its home 
http://www.adventure-tours-australia.com/australian-outback-photos/ant-hill.html Photo magnetic ant hill in 
Australia 
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2.23   Bathtub vortex 
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 demonstrate the bathtub vortex 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 22 / 08 . Click on "Fact of the Matter" 
 
http://www.youtube.com/watch?v=VsrCOdDf2V0  Video: bathtub vortex is not controlled by the Coriolis 
effect 
http://www.youtube.com/watch?v=gccduFJSisI  This is the stuff shown to tourists. Can you spot how he makes 
the water drain the way he wants it to?  
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http://www.youtube.com/watch?v=1mdlDEK3VmU  Same stuff. He makes a living showing the Coriolis 
effect at a location where the effect is actually zero.  
http://www.youtube.com/watch?v=0g-BFJt8mpo  Another person making a living showing an effect that does 
not exist. 
http://www.youtube.com/watch?v=hPgq4AbLKyU Ink tracer in vortex in a water container, with the camera 
rotated by 90 degrees (bottom is to the right) 
http://www.youtube.com/watch?v=fq3SFvXJnT0  Ink tracer in vortex 
 
http://www.nbi.dk/~aanders/research.html   Photos and description 
http://www.dtu.dk/centre/BioCom/Research%20areas/Complex%20fluid%20flows,%20free%20surfaces%2
0and%20instabilities/Bathtub%20vortex.aspx?lg=print  Photo plus description 
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2.24   Vortex in a cup of coffee 
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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2.25   Gathering of tea leaves, spinning of olives  
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2.26  Meandering rivers 
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    The material here is located at www.flyingcircusofphysics.com and will be updated periodically.  
 
http://www.stacey.peak-media.co.uk/Year7/7-7Rivers/7-7Meanders/7-7Meanders.htm  
River meander images 
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2.27  Bird spinning in water 
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2.28   Water climbing a spinning egg 
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2.29   Circular water-flow pattern in a sink 
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0and%20instabilities/Separation%20in%20fluid%20flows.aspx  Scroll down. 
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http://web.mit.edu/jeffa/Public/web/Surface%20Tension%20and%20the%20Hydraulic%20Jump_files/  
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2.32   Tidal bores  
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2.34   Tides in the Bay of Fundy  
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://content.answers.com/main/content/wp/en/7/76/Bay_of_Fundy_High_Tide.jpg High tide at a point 
http://content.answers.com/main/content/wp/en/c/cf/Bay_of_Fundy_Low_Tide.jpg  Low tide at that same 
point 
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2.35  Dead 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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2.36   Tornadoes 
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 (warning, some mild cursing)  
http://www.youtube.com/watch?v=xCI1u05KD_s Manitoba tornado 
http://www.youtube.com/watch?v=DNL7ASvl4k4  Scarry stuff 
http://www.youtube.com/watch?v=2iAI8W2X6zM  Many tornado videos compiled, including a shot of a 
house being pulled apart. (The parking lot vortex is a dust devil, not a tornado, or the pickup truck that drives 
thorugh it would have destroyed. So is the playground vortex.) 
http://www.youtube.com/watch?v=cJH4rylVATU&mode=related&search=  
http://www.youtube.com/watch?v=EqajULQwi90&mode=related&search=  
http://www.youtube.com/watch?v=UVppfnXtPZ4&mode=related&search=   
http://www.youtube.com/watch?v=4pbqGsS5iB4   winds at 318 miles per hour! 
http://www.youtube.com/watch?v=-nKGOjNh_lI  Cameras inside a tornado 
http://www.youtube.com/watch?v=WhfVwIjstRo  Texas tornadoes 
http://www.youtube.com/watch?v=5vEBiTTkpYU  Witcha Falls, Texas 
http://www.youtube.com/watch?v=rFeufWFPVm4&mode=user&search= tornado rips through trees 
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http://www.youtube.com/watch?v=mUbR6TvpTO4  Tornadoes and the damage, including the damage path 
through a Wal-Mart.  (The kids are playing in a dust devil, not a tornado)   
http://www.youtube.com/watch?v=vo5Q48nV8SI 
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http://www.youtube.com/watch?v=5f3Nxiveyxc   Two tornadoes  
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Kansas tornado, with what looks like video from a flying car.  
http://www.youtube.com/watch?v=tfxVQshzSS8&mode=related&search= 
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cloud to one side of the tornado. 
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2.37  Short story: Looking up into a tornado 
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=668begWTof0   Driving into a weak tornado 
http://www.youtube.com/watch?v=yTaWGF51Lrg  Below a funnel 
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2.38   Waterspouts and funnel clouds 
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:  
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2.39   Dust devils, fog devils, and steam devils 
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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Video 
http://www.youtube.com/watch?v=CQLCJFbABgg&feature=related  Huge dust devil, with people on bikes 
riding through it and the camera operator walking through it 
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http://www.youtube.com/watch?v=Kwa0ivfrcvE   Whirlwind coming off a bonfire 
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http://www.youtube.com/watch?v=H37oeNVJUDM More of the bonfire vortices  
http://www.youtube.com/watch?v=VDcRe1_bHjY Big dust devil at camping ground 
http://www.youtube.com/watch?v=2iBjqFJsraM  Paragliders picked up a whirlwind 
http://www.youtube.com/watch?v=5Fw1qiAld2U&NR=1  Whirlwinds from a brush fire 
 
Movies and other images of martian dust devils 
http://science.nasa.gov/headlines/y2005/14jul_dustdevils.htm  
http://antwrp.gsfc.nasa.gov/apod/ap050426.html   Several photos run as a video.  
http://www.msss.com/mars_images/moc/7_1_99_devils/  
http://mars.jpl.nasa.gov/gallery/duststorms/ 
http://www.msss.com/mars_images/moc/lpsc2000/3_00_dustdevil/  
http://www.lpl.arizona.edu/~lemmon/mer_dd.html  
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2.40  Ring vortexes 
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=UlrRywH_yUA&NR=1  Swimmer lying on the bottom of pool, blowing 
ring vortexes that buoy to the surface. 
http://www.youtube.com/watch?v=bj6a4rdBueo&feature=related  Another swimmer 
http://www.youtube.com/watch?v=8bZ0Q3RG-YA&NR=1  Long-lasting ring vortex in water 
http://www.youtube.com/watch?v=l2-LeBK17EY&feature=related Another swimmer and his ring vortexes 
http://www.youtube.com/watch?v=TMCf7SNUb-Q&feature=related  
http://www.youtube.com/watch?v=1zXeYHHZeCw&NR=1  
http://ifm.zmaw.de/~wwwrs/WWK/UHH_WWK_Turb_singlevortex.gif   Photo 
http://www.youtube.com/watch?v=OrQKhCd1kyY    Video 
http://www.youtube.com/watch?v=lMLop6MIwUU&mode=related&search=   Device that makes large 
smoke rings 
http://www.youtube.com/watch?v=sWPGkYmEnOU&NR=1  Video smoke rings blown with cigarette smoke 
(smoking is very bad for you) 
http://www.youtube.com/watch?v=x6FLDx3spFk  Dolphin blowing ring vortices (be patient with the video) 
 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Levengood, W. C., “Instability effects in vortex rings produced with liquids,” Nature, 181, 1680-1681 (14 
June 1958) 
 Stong, C. L., “How to make and investigate vortexes in water and flame,” in “The Amateur Scientist,” 209, 
133-142 (October 1963) 
 Stong, C. L., “The Amateur Scientist,” Scientific American, 212, 120-?? (January 1965) 
 Maxworthy, T., “The structure and stability of vortex rings,” Journal of Fluid Mechanics, 51, part 1, 15-
32 (1972) 
 Maxworth, T., “Some experimental studies of vortex rings,” Journal of Fluid Mechanics, 81, part 3, 465-
495 (1977) 
 Jenkins, D. C., “A Thanksgiving turkey shoot---physics style,” Physics Teacher, 26, 516-517 (November 
1988) 



Fluids 47

 Baumann, N., ‘Vortex rings of one fluid in another in free fall,” Physics of Fluids A., 4, No. 3, 567-580 
(March 1992) 
 Shankar, P. N., and M. Kumar, “Vortex rings generated by drops just coalescing with a pool,” Physics of 
Fluids, 7, No. 4, 737-746 (April 1995) 
 Marten, K., K. Shariff, S. Psarakos, and D. J. White, “Ring bubbles of dolphins. A number of bottlenose 
dolphins in Hawaii can create shimmering, stable rings and helices of air as part of play,” Scientific American, 
275, No. 2, 82-87 (August 1996) 
 Lim, T. T., “A note on the leapfrogging between two coaxial vortex rings a low Reynolds numbers,” Physics 
of Fluids, 9, No. 1, 239-241 (January 1997) 
 Riley, N., “The fascination of vortex rings,” Applied Scientific Research, 58, 169-189 (1998) 
 McCowan, B., L. Marino, E. Vance, L. Walke, and D. Reiss, “Bubble ring play of bottlenose dolphins 
(Tursiops truncates): implications for cognition,” Journal of Comparative Psychology, 114, No. 1, 98-106 
(2000) 
 Bouffard, K., “The vortex cannon,” Physics Teacher, 38, No. 1, 18 (January 2000) 
 Niemi, A. J., “Exotic statistics of leapfrogging vortex rings,” Physics Review Letters, 94, article # 124502 
(4 pages) (1 April 2005) 
 Silver, D. S., “Knot theory’s odd origins,” American Scientist, 94, No. 2, 158-165 (March-April 2006) 
 
 
 
 
2.41  Siphons and toilets 
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.toiletology.com/crapper.shtml  Site about Thomas Crapper 
http://www.toiletology.com/history-02.shtml  
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2.42  Lizards walking on 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.  
 
Photos: 
http://www.ri.net/schools/West_Warwick/manateeproject/Rainforest2/images/walk%20on%20water.jpg   
http://news.bbc.co.uk/2/low/science/nature/4033725.stm  BBC item with photos 
 
Video: 
http://www.youtube.com/watch?v=Qhsxo7vY8ac 
http://www.youtube.com/watch?v=sVVcWafi-MU  
http://www.youtube.com/watch?v=1wWh4LzWUPY   
http://www.youtube.com/watch?v=vCGAkMzoKb8 
http://www.youtube.com/watch?v=mBEansolk1A  
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2.43  Lead bar floating in a 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.  
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2.44   Floating bars and open containers 
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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2.50  Coanda effect 
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effect (note, the Bernoulli principle is not involved). 
http://www.youtube.com/watch?v=AvLwqRCbGKY Coanda effect with a spoon in a stream of water 
http://www.youtube.com/watch?v=o_-Eph9w6_A  Coanda effect with a spoon in a stream of water 
http://www.smartsecondskin.com/img/African_bombardier_beetle.jpg   Photo of the bombardier beetle 
spraying 
http://www.failedsuccess.com/images/beetle2.jpg  Photo of the bombardier beetle 
http://www.mja.com.au/public/issues/177_11_021202/che10692_fm.html  Photo of hand damaged by the 
bombardier beetle spray 
http://www.youtube.com/watch?v=tpJ3asv3XMY Video of the bombardier beetle, part 1 
http://www.youtube.com/watch?v=nFUIEuNeWw4  Video of the bombardier beetle, part 2 
http://jnaudin.free.fr/html/repcotst.htm Coanda saucer, photos and plans for making 
http://www.youtube.com/watch?v=aER2ExobzDU  Video of a Coanda saucer 
http://www.youtube.com/watch?v=ggUIJDgkSSs  Video of a large Coanda saucer 
http://www.youtube.com/watch?v=sdGVI7kJld0  Another video 
 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Bloch, R., and M. Reiner, (letter) “The mechanism of dissolution of salt crystals,” Bulletin of the Research 
Council of Israel, 2, 263-265 (September 1952)  
 Reiner, M., (letter) “A tea-pot effect,” Bulletin of the Research Council of Israel, 2, 265-266 (September 
1952) 
 Reba, I., “Applications of the Coanda effect,” Scientific American, 214, 84-92 (June 1966) 
 Turpin, J. L., “Use of streaming potential measurements for an investigation of the Coanda effect,” Physics 
of Fluids, 15, No. 6, 968-971 (June 1972) 
 Eisner, T., and D. J. Aneshansley, “Spray aiming in bombardier beetles: jet deflection by the Coanda effect,” 
Science, 215, No. 4528, 83-85 (1 January 1982) 
 Walker, J., "The troublesome teapot effect, or why a poured liquid clings to the container," in “The Amateur 
Scientist,” Scientific American, 251, No. 4, 144-152 (October 1984) 
 Wisecarver, K. D., “Jet wall attachment in a jet bubble column,” Chemical Engineering Research & Design 
-Transactions of the Institution of Chemical Engineers, 73, part A, 676-678 (August 1995) 
 Eisner, T., and D. J. Aneshansley, “Spray aiming in the bombardier beetle: photographic evidence,” 
Proceedings of the National Academy of Sciences of the United States of America, 96, No. 17, 9705-9709 
(August 1999) 
 Eisner, T., For Love of Insects, The Belknap Press of Harvard University Press, 2003, pages 8-43 
 
 
Related references 
 Dean, J., D. J. Aneshansley, H. E. Edgerton, and T. Eisner, “Defensive spray of the bombardier beetle: a 
biological pulse jet,” Science, 248, No. 4960, 1219-1221 (8 June 1990) 
 Barnes, G., “The bombardier beetle,” Physics Teacher, 30, 26-27 (January 1992) 
 Rossini, C., A. B. Attygalle, A. Gonzalez, S. R. Smedley, M. Eisner, J. Meinwald, and T. Eisner, “Defensive 
production of formic acid (80%) by a carabid beetle (Galerita lectontei), Proceedings of the National Academy 
of Sciences of the United States of America, 94, 6792-6797 (June 1997) 



Fluids 55

 English, J., “The Coanda effect in maritime technology,” Naval Architect, no volume number given, 18-20 
(April 1999) 
 English, J., (letter) “Exploring the Coanda effect,” Naval Architect, no volume number given, 49-50 
(July/August 1999) 
 Eisner, T., D. J. Aneshansley, M. Eisner, A. B. Attygalle, D. W. Alsop, and J. Meinwald, “Spray mechanism 
of the most primitive bombardier beetle (Metrius contractus),” 203, 1265-1275 (2000) 
 Geropp, D., and H.-J. Odenthal, “Drag reduction of motor vehicles by active flow control using the Coanda 
effect,” Experiments in Fluids, 28, 74-85 (2000) 
 Freire, A. P. S., D. D’E. Miranda, L. M. S. Luz, and G. F. M. Franca, “Bubble plumes and the Coanda 
effect,” International Journal of Multiphase Flow, 28, 1293-1310 (2002) 
 Triboix, A., and D. Marchal, “Stability analysis of the mechanism of jet attachment to walls,” International 
Journal of Heat and Mass Transfere, 45, 2769-2775 (2002)  
 
 
 
 
2.51  Teapot effect 
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 
 Bloch, R., and M. Reiner, (letter) “The mechanism of dissolution of salt crystals,” Bulletin of the Research 
Council of Israel, 2, 263-265 (September 1952)  
 Reiner, M., (letter) “A tea-pot effect,” Bulletin of the Research Council of Israel, 2, 265-266 (September 
1952) 
 Reiner, M., “The teapot effect . . . a problem,” Physics Today, 9, 16-20 (September 1956) 
 Keller, J. B., “Teapot effect,” Journal of Applied Physics, 28, No. 8, 859-864 (August 1957) 
 Reba, I., “Applications of the Coanda effect,” Scientific American, 214, 84-92 (June 1966) 
 Walker, J., "The troublesome teapot effect, or why a poured liquid clings to the container," in “The Amateur 
Scientist,” Scientific American, 251, No. 4, 144-152 (October 1984) 
 Vanden-Broeck, J.-M., and J. B. Keller, “Pouring flows,” Physics of Fluids, 29, No. 12, 3958-3961 
(December 1986) 
 Vanden-Broeck, J.-M., and J. B. Keller, “Pouring flows with separation,” Physics of Fluids A, 1, No. 1, 
156-158 (January 1989) 
 Kistler, S. F., and L. E. Scriven, “The teapot effect: sheet-forming flows with deflection, wetting and 
hysteresis,” Journal of Fluid Mechanics, 263, 19-62 (1994)  
 Brunet, P., C. Clanet, and L. Limat, “Transonic liquid bells,” Physics of Fluids, 16, No. 7, 2668- (July 
2004) 
 Duez, C., C. Ybert, C. Clanet, and L. Bocquet, “Wetting controls separation of inertial flows from solid 
surfaces,” Physical Review Letters, 104, article # 084503 (2010)  
 
Related reference 
 Keller, J. B., and M. L. Weitz, “Upward ‘falling’ jets and surface tension,” Journal of Fluid Mechanics, 2, 
Part 2, 201-203 (march 1957) 1957 



Fluids 56

 
 
 
 
2.52   Ascents after deep diving 
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 
 Schenck Jr., H., “Physics and physiology in diving decompression, American Journal of Physics, 21, 277-
280 (1953) 
 Elliott, D. H., “Man underwater 3: His return to the surface,” Underwater Science and Technology Journal, 
2, 4-10 (March 1970) 
 Yount, D. E., and R. H. Strauss, “Bubble formation in gelatin: a model for decompression sickness,” 
Journal of Applied Physics, 47, No. 11, 5081-5089 (November 1976) 
 Danty, M., “Straightening the bends. Responding to underwater pressure,” Oceans, 11, No. 6, 36-37 
(November-December 1978) 
 Danty, M., “Hard hat diving,” Oceans, 11, No. 6, 32-35 (November-December 1978) 
 Vann, R. D., P. Denoble, M. N. Emmerman, and K. S. Corson, “Flying after diving and decompression 
sickness,” Aviation, Space, and Environmental Medicine, 64, No. 9, 801-807 (September 1993) 
 Moon, R. E., R. D. Vann, and P. B. Bennett, “The physiology of decompression illness,” Scientific American, 
273, 70-77 (August 1995) 
 Pollock, N. W., M. J. Natoli, W. A. Gerth, E. D. Thalmann, and R. D. Vann, “Risk of decompression sickness 
during exposure to high cabin altitude after diving,” Aviation, Space, and Environment, 74, No. 11, 1163-1168 
(November 2003) 
 Moore, M. J., and G. A. Early, “Cumulative sperm whale bone damage and the bends,” Science, 306, No. 
5705 2215 (24 December 2004) 
 
Related references 
 Plumb, R. C., “Gas-bubble disease of fish,” in “Chemical Principles Exemplified,” Journal of Chemical 
Education, 50, No. 8, 559 (August 1973) 
 Marx, R. F., “An illustrated history of submersibles,, from Alexander the Great to Alvin,” Oceans, 11, No. 
6, 22-29 (November-December 1978) 
 Lam, T. H., and K. P. Yau, “Manifestations and treatment of 793 cases of decompression sickness in a 
compressed air tunneling project in Hong Kong,” Undersea Biomedical Research, 15, No. 5, 377-388 
(September 1988) 
 McIver, N. K. I., “Treatment of compressed-air decompression accidents,” Journal of the Royal Society of 
Medicine, 82, No. 2, 74-79 (February 1989) 
 Kindwall, E. P., “Compressed air tunneling and caisson work decompression procedures: development, 
problems, and solutions,” Undersea and Hyperbaric Medicine, 24, No. 4, 337-345 (winter 1997) 
 Andersen, H. L., “Decompression sickness during construction of the Great Belt Tunnel, Denmark,” 
Undersea and Hyperbaric Medicine, 29, No. 3, 172-188 (fall 2002) 
 
 
 
2.53  Snorkeling by people and elephants 
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2.54  Deep diving, submarine escape 
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=9m5jMXOg4MY Video of the Submarine Escape Training Tank. 
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2.55  Lake Nyos disaster 
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.waterencyclopedia.com/images/wsci_02_img0296.jpg  Photos of the lake and scores of dead 
animals 
http://globalchange.umich.edu/globalchange1/current/lectures/kling/killer_lakes/nyos.jpg  Photo of the lake 
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2.56  Short Story: House-hopping, and riding the skies in a lawn chair 
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=bVq0u1BTGgE  Car floated with helium balloons, breaks free and floats 
away. Is this real? 
http://www.youtube.com/watch?v=PeJibXrE9g4&NR=1  No, of course it is not real. 
http://www.youtube.com/watch?v=JQ1GlwPrmBI&NR=1  Again, it is not real 
http://www.cnn.com/2007/US/07/10/flying.lawn.chair.ap/index.html Flying a lawn chair with helium 
balloons 
http://www.msnbc.msn.com/id/19694083/  
http://www.freep.com/apps/pbcs.dll/article?AID=/20070710/NEWS07/70710020/1004/NEWS02 
http://www.readthehook.com/images/issues/2006/0545/strange0543.gif  A cartoon to go with the house 
hopping story; drawn by Deborah Derr McClintock   
http://www.news.com.au/dailytelegraph/story/0,22049,22055031-5012895,00.html Note that there are 
multiple images available. 
http://www.ktvz.com/global/story.asp?s=6759982&ClientType=Printable  
http://www.youtube.com/watch?v=bSUBL4OQzrA  Lifting a person via helium party balloons 
http://news.blogs.cnn.com/2010/05/28/man-takes-cue-from-up-floats-across-english-channel/?hpt=C2  
floating across the English Channel, news item 
http://www.youtube.com/watch?v=XDoix7MjLgs   floating across the English Channel, television item 
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Related: 
 Gianino, C., “A bizarre application of Archimedes’ law,’ Physics Education, 42, No. 2, 185-188 (2007) 
 
2.57  Flow of medieval cathedral window glass 
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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2.58   Strange viscous fluids  
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.  
 
 
Barcelona video on YouTube 
http://www.youtube.com/watch?v=f2XQ97XHjVw 
 
http://www.mie.utoronto.ca/labs/rheology/objectives.html  Photo plus discussion 
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http://www.youtube.com/watch?v=t5hcTnntkVM   Video of waves on a oscillating corn-starch slurry; holes 
pushed into the slurry remain and fingers can rise out of the slurry.   
http://www.youtube.com/watch?v=WTCkVh9CWT8&mode=related&search=   Video: Fingers grow out of 
an oscillating corn-starch slurry 
http://www.youtube.com/watch?v=cuzn8wh8Fys&mode=related&search=   Video:   
http://www.youtube.com/watch?v=nX6GxoiCneY Video: swelling of liquid upon emergence, the rod-
climbing effect, and the leaping effect 
http://www.youtube.com/watch?v=KcNWLIpv8gc Swelling of liquid upon emergence 
http://www.youtube.com/watch?v=aY7xiGQ-7iw Tubeless siphon  
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2.59  Soup 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.  
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2.60  Bouncing liquid stream 
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2.62   Liquid rope coils 
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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2.68  Wakes of ducks and aircraft carriers 
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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2.69  Surfing 
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=hDW_fe0WTH8&feature=related  Huge wave 
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life get any better? 
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http://www.youtube.com/watch?v=V4Rowo06XeI  Video 
http://www.destination360.com/central-america/costa-rica/costa-rica-surfing.php   Photo 
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2.70  Porpoise and dolphin motion 
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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2.71   Edge waves 
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2.72   Beach cusps 
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://aslo.org/photopost/data/506/7Reflective_beach.jpg  Photo 
http://www.soton.ac.uk/~imw/jpg-Worbarrow/3WB-south-cusp.jpg  Photo 
http://www.geog.sussex.ac.uk/BAR/images/Kent/sandwich_bay/04140014.jpg  Photo: Can you see the cusps 
left in the debris?  
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2.73  Oil and waves 
This item is discussed in the book The Flying Circus of Physics, second edition, by Jearl Walker, published 
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2.76  Bubbles in soda, beer, and champagne 
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.  
 
 
Here is a link on the book’s discussion of the fact that bubbles in a freshly poured glass of Guinness stout move 
down the side of the glass. 
http://www.stanford.edu/group/Zarelab/guinness/index.html 
http://www.youtube.com/watch?v=CZqR8PKhunY  Bubbles move downward in a glass of espresso 
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http://www.youtube.com/watch?v=KqQu7wIOYwU&mode=related&search=  Rapid freezing of beer 
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2.77  Soap bubbles and beer foams 
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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2.78  Bursting bubbles 
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=Cq6gv3woh58  Slow motion video of a water balloon burst at knife point. 
Watch the way the balloon pulls away from the initial rip. 
http://www.youtube.com/watch?v=n3g5MKeqBwI&mode=related&search= Slow motion video of water 
balloon burst by a fist strike 
http://www.pulsephotonics.com/gallery.htm  Photos of bursting balloon 
http://www.makezine.com/04/strobe/index.csp?page=last&x-order=date  Popping a balloon 
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2.79  Whales and bubble nets 
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.google.com/videoplay?docid=7420209913897323484&q=bubble+nets&hl=en  Video of whales 
make a buble net and then feeding on the fish trapped in the net. 
http://www.isvr.soton.ac.uk/fdag/UAUA/RESEARCH/Whales/front%20page%20to%20whales_3.htm  
Discussion. Note the aerial photo where we can see a bubble net set up by whales to trap prey. 
http://www.isvr.soton.ac.uk/FDAG/UAUA/RESEARCH/echolocation%20and%20bubbles/echolocation%20
and%20bubbles%201.htm  Discussion and many photos, showing dolphins using bubble nets to herd fish. 
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2.80   Water striders 
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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.  
 
Videos 
Go to http://www.gumfrog.com/dailyplanet  
and use  
Username: previewguest 
Password: d1sc0very 
I suggest that you click the box that allows the computer to remember this information (or you may have to 
enter it several times) 
Go to March 17, 2008 and choose “Waterbots” (water striding robots) 
 
http://www-math.mit.edu/~dhu/Press/Press03/MIT%20leaps%20to%20solution%20of%20walking-on-
water%20mystery.htm     Description and videos of a water strider and the robostrider (mechanical water 
strider) that is described in The Flying Circus 
http://www.youtube.com/watch?v=0jMpuZVyKCI&mode=related&search= Video of striders 
http://www.youtube.com/watch?v=mAahPBwv8wo&NR=1  Note how the water bug responds to the waves 
http://www.youtube.com/watch?v=KRuAzh0k3m0  Paper clip floating on water 
http://www.youtube.com/watch?v=47UVFTT12Ws  Objects floating via surface tension 
http://www.youtube.com/watch?v=0jMpuZVyKCI  Water strider 
http://www.youtube.com/watch?v=756Tk9y0aNg  Water strider robot 
http://www.youtube.com/watch?v=k310d_egbFk  Water striders jumping from water 
http://www.youtube.com/watch?v=37Eyq6K0GPg&feature=related  Water striders and people disturbing 
them 
 
Photos 
www.aip.org/png/2005/236.htm    A demonstration of floating via surface tension 
http://demo.physics.uiuc.edu/lectdemo/scripts/demo_descript.idc?DemoID=1144  Photo plus description: 
coin floating on water 
http://www-chaos.engr.utk.edu/~kde/birds/pics/insects/kde.water_strider.09june2001-utktg.01.jpg  Photo of 
water strider 
http://www.davismosquito.org/images/waterboatmen2.jpg  Photo of waterboatman 
http://www.davismosquito.org/images/waterboatmen2.jpg  Water strider photo 
http://www.fishpondinfo.com/insect3.htm  Scroll down to the water strider photo 
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2.81   Beading on rods and saliva threads 
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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2.82  Rain harvesting by desert lizards 
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.physorg.com/news69602541.html   Photo plus news story 
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2.83  Prey harvesting by shorebirds 
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 
 
 



Fluids 96

 
References 
   Dots  through  indicate level of difficulty 
   Journal reference style: author, title, journal, volume, pages (date) 
   Book reference style: author, title, publisher, date, pages 
 Rubega, M. A., and B. S. Obst, “Surface-tension feeding in phalaropes: discovery of a novel feeding 
mechanism,” Auk, 110, No. 2, 169-178 (April 1993) 
 Rubega, M. A., “Surface tension prey transport in shorebirds: how widespread is it?” Ibis, 139, No. 3, 488-
493 (July 1997) 
 Prakash, M., D. Quere, and J. W. M. Bush, “Surface tension transport of prey by feeding shorebirds: The 
capillary ratchet,” Science, 320, No. 5878, 931-934 (16 May 2008) 
 Callaway, E., “Shorebirds defy gravity to get a drop to eat,” New Scientist, 198, No. 2657, 16 (24 May 2008) 
 
 
 
2.84   Drops and liquid films on solid surfaces 
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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2.104  Short story: Quicksand effect with grain 
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    The material here is located at www.flyingcircusofphysics.com and will be updated periodically.  
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2.106  Sandpiles and self-organizing flow 
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2.109  Avalanche balloon 
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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2.110  Sand ripples and movement 
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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2.116  Rockfalls 
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2.131  Buoyancy while turning a corner 
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2.141   Powder patterns   
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=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=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 
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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2.142  A hydraulic oscillator 
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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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2.143   Oil blobs moving through glycerin  
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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2.144   Ball in an air stream 
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=sFKdcsT0S4s  Golf ball floating in air stream 
http://www.youtube.com/watch?v=oNr-AyGwqag Ping pong ball floating in an air stream 
http://www.youtube.com/watch?v=rOfxTgapvjI   Pop bottle floating 
http://www.youtube.com/watch?v=Vg-_nnYm7mw  Balloon 
http://www.youtube.com/watch?v=yMA-wgdW3R0 Ball held in a water stream 
http://www.youtube.com/watch?v=bYzokcSTUZM   The ghost juggler 
http://www.youtube.com/watch?v=AvLwqRCbGKY Coanda effect with a spoon in a stream of water 
http://www.youtube.com/watch?v=o_-Eph9w6_A  Coanda effect with a spoon in a stream of water 
 
Photos 
http://www.phys.appstate.edu/demos/fluid/2c20_30.html  Photo 
http://www.nasm.si.edu/exhibitions/gal109/LESSONS/TEXT/TEASERS.HTM  Scroll down 
http://www.arborsci.com/CoolStuff/Bernoulli_demos.htm  Photo 
http://www.columbia.edu/cu/physics/printable/rce/main/demo/fluid.html  Scroll down to the “Floating Ball” 
and then click on the photo 
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2.145  Flettner’s ship 
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.grc.nasa.gov/WWW/K-12/airplane/cyl.html   Description, illustrations, simulation 
http://www.physics.umd.edu/lecdem/services/demos/demosf5/f5-31.htm   Demo from University of 
Maryland 
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2.146  Strait of Gibraltar, Strait of Messina, Strait of Sicily  
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.earlham.edu/~samueke/Gibraltar.htm    Scroll down to the waves photo 
http://envisat.esa.int/instruments/asar/data-app/app/gibraltar.html    Photo 
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2.147  Granular splashing 
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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2.148  Slight ridge on moving 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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2.149  Meandering thin streams 
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