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You’ve really gotten some top notch ice cream recipes. If you ever get lazy, you can make some really fast with just 2 of those cans of evaporated milk, the sweet kind, and a 2-liter soft drink. Cheerwine (a NC favorite) makes a good tast-alike for frosties, cherry coke might too, and orange crush makes Orange Juliuses that “won’t quit”. Both were fast and easy favorites in my heat labs dealing with latent heat. Students may forget a lot of labs but they won’t forget that one. The thin-walled ice-cream maker usually required several “top-ups” of ice to complete the process as it had a thick layer of frost that wasted the cooling capacity of the ice. A thick wood ice cream bucket or, even better, the same thin-walled bucket with a fluffy bath towel wrapped around it used very little extra ice. That’s one lab you can have and eat it too. The LN2 process would make it even more enjoyable and unique.
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AZ TAP-L readers might check out the article at

http://www.azdailysun.com/non_sec/nav_includes/story.cfm?storyID=27417&syr=2001
that describes the efforts of the AZ School Safety Commission to force the AZ legislature to define 2L pop bottle bombs ‘powered’ by dry ice as weapons, patterned after a CA law (CA TAP-L readers also take note).  Although the law identifies CO2, it is broad enough to probably include LN2.  In the article, Phoenix police particularly identify teenaged students and schools.

Unless some compelling case can be made for the educational value of this sort of demo, I would argue these to be highly irresponsible where not actually yet illegal.  I don’t see providing students with this kind of instruction as educationally or socially appropriate (and yes, I do silly and dangerous demos sometimes in my own instruction, and I worry about copycat play and no longer do some things).  As I am a taxpayer and a parent, you wouldn’t want me on your jury in a lawsuit concerning injury or damage resulting from a pop bottle bomb created by a student who attended one of your demos...

Dan M

PS—I find this sort of thing somewhat troubling as there are several dangerous yet appropriate demos I would like to keep on doing, and not be denied this opportunity due to a public backlash on ‘hot button’ demos of lesser or little instructional use.  Soda pop bottle bombs are on the public radar.  You could easily get burned.
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Well, by this reasoning a lot of what we do will be banned. We won’t be able to do any liquid nitrogen demos, because we have to explain what liquid nitrogen is, and then students would understand they need only pour some in a soda bottle and screw the lid on. We can’t use lasers for anything because students will understand that people can be blinded with them. We can’t do Tesla coil or Jacob’s ladder demos because students will understand that contact with high voltages can be lethal. In fact, we can’t use 120 volt AC demos for the same reason. And we can’t use demos with bunsen burners because students will understand you could burn down a building with one. And we can’t use hammers, knives, saws, and lots of other things in demos because these could be dangerous too.

How about a little common sense here? An ice bomb demonstrates a lot of physics in a spectacular, fun way that makes students pay attention to the physics.

Ron Ebert
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Don’t use plexiglas as a blast shield!!  IT WILL SHATTER!!  Use Lexan (polycarbonate).  It will dent, deform, but won’t shatter.
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>      I still recall the great hospitality you showed us on one of my 

> trips to the

>CA techies meetings (that one to UCR) where so many good ideas were 

>shared. I just

>wanted to ask how thick was the metal used in the shield you refered to 

>here. I am

>planning to build a thick plexiglass shield for a resonant destruction of 

>a sheet

>of glass and I was wondering if a ¼”-3/8” thick plexiglass shield would 

>be as

>safe as a much thinner one of metal that you might be using. Seeing it explode

>(safely) might add a little to its effectiveness.

>Gordon Shepherd

That should be fine, Gordon. The breaking glass with sound demo doesn’t need much to protect the instructor and audience from glass shards. See http://phyld.ucr.edu/Sound%20&%20Wave%20Motion%201/S-118G.htm for a picture of ours.

We use a 1/8” steel shield for the ice bomb. See http://phyld.ucr.edu/Heat%201/H-91E.htm for a picture of it.
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There are other concerns with the LN2 demos.  We had a faculty member who did the fake finger trick with a hot dog in a glove at another university prior to his time here.  This is the one where you pretend to freeze your finger and then break it over the edge of the table.  He told me that it was very effective.  The hot dog just hangs there at a funny angle after you whack it.

Many of his students found it disturbing.  The next day, a senior member of the administration asked him NOT to do that demonstration again.
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If I might add a comment here, .5” of Lexan polycarbonate clear plastic is sufficient

to stop a .357mag pistol bullet and therefore more than adequate as a safety shield. I

use 25.” of lexan as a shield for my pencil shoot.
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> How about a little common sense here? An ice bomb demonstrates a lot of 

> physics in a spectacular, fun way that makes students pay attention to the 

> physics.

I agree with your call for common sense, but disagree with what you consider common sense to be in this situation.  I don’t think it is common sense to do demos that effectively teach children how to break the law, or do demos which may in fact themselves break laws or pending laws.  Even if I think these laws are stupid.  I agree with you that these demos can be conducted safely, and that it is a shame that copycat students and a litigious society make it inappropriate for us to do them.

For comparison, reflect on US laws concerning marijuana.  I grew up in Canada, and can assure you from personal experience in my youth that marijuana is neither addictive nor any more dangerous than alcohol.  When I see authorities claiming otherwise in the US I KNOW these people are either (a): sadly misinformed and unable to judge the situation or (b): deliberately lying—a sad commentary on the state of the law.  My experience and common sense tells me this, and I believe that the relevant US laws show no common sense.  However, I would show no common sense were I to consume marijuana in the US because the cost/benefit ratio is ludicrously high; it is not worth it.  My personal common sense says to do something else (like get a bottle of Laphroaig from Sam’s club).  Deliberately breaking the law is rarely common sense, particularly when the cost/benefit ratio is high.

Similarly, I claim there is no common sense to pop bottle bombs in demos.  If you use these, your lack of common sense in doing so combined with the lack of common sense of the public could easily infringe upon my ability to do other physics demos that I like to do. 

If you disagree with this assessment and feel the cost/benefit ratio is not high—that the prospects for student behaviours resulting in injury, property damage and lawsuits are not very high here—you should confirm this with your supervisors and university lawyers.  Else you are taking on a large legal responsibilty and making decisions that might exceed the decision authority your university feels is attached to your job.  You could easily get into significant career trouble.
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>1) What are your favorite items to freeze?

Red licorice (very flexible) breaks into little chunks (very brittle) when dipped in a dewar.  I recommend using a large strainer or basket to hold them...

>2) Does anyone know about a demo in which the color of light output by

>an LED is changed when frozen?

Was this done with one of the bicolor LEDs, or am I confusing this with some other demo?

>4) Does anyone know of something whose sound changes significantly when

>frozen?

A racquetball sounds like a billiard ball after it is frozen.  Bounce both on the floor side-by-side, before and after.  Then toss the racquetball up a little higher (~10 ft) and it will shatter on impact...

>5) Any other ideas for liquid nitrogen-the more spectacular and dramatic,

>the better?

Blow the lid off a container, it’s safer than blowing up a pop bottle.  Start with a film canister, progress to a qt. paint can, then a gal. paint can.  Best done in a room with a high ceiling.

I’ve used LN to “reinflate” rectangular gallon cans collapsed with a vacuum.  Even if too much LN is poured in (which I always do), the bottom pops open with only a mild boom because the crimped edge comes apart pretty easily.

Regarding the ice bomb, there must be a safer way to do this demo.  Has anyone tried doing it using a container with a thinner wall, or a 2 liter pop bottle?
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Reply to:   Re: Liquid Nitrogen Demos

>2) Does anyone know about a demo in which the color of light output >an LED is changed when frozen?

yellow goes greener, orange goes yellow, not much visual change with red. I dunked the leads in, leaving lens out, didn’t immediately fog if kept above condensate layer (in styrofoam cup). Viewed with Elmo camera. I have measured laser diodes changing -15 nm for a -20 C delta T. 

> Regarding the ice bomb, there must be a safer way to do this >demo.  Has any

one tried doing it using a container with a thinner wall, >a 2 liter pop bottle?

>
>                                                                 Jerry

Yeah! I heard my ex-student assistant did that at grad school. One third full and threw it in a lake. It took a while but the percussion blew out windows in the dorms. The burst pressure is pretty high on those things!

We do this demo simply by cramming a styrofoam cup (taper down) into the neck of a tall 2L hemispherical, long neck dewar. Give it a shake and it goes “buong” and pops up 4 ft with a loud sound from the resonance of the dewar.  Act surprised and ask for an explanation.  I love it when they all know the answer and shake their hands to be called on (in K-12).

If you plug dewar with styro cup & poke a small hole in bottom of cup, it forms beautiful “fractal” ice whiskers as venting gas counters gravity. Wow! You don’t even have to rent the shuttle. This is beautiful.

Takes 30 min+. Viewable with Elmo or close up.

Pressing down dry ice on glass makes funny sounds proportional to pressure. It’s all about Boyle. Give ‘em pencils to do it with. Try a song.

A classic scare ‘em at Halloween, lull them into an expectant silence (watch the little birdy in the dark) and then shake a large sheet of sheet metal syncronized with a second of 13 Hz strobe flashes.

If you tell ‘em somethings gonna blow up & it does, it isn’t really a surprise.

When presenting at K-12, I no longer dunk graham crackers and then crunch them up & spew foam afte

r the story about the grad student swallowing LN (if it says “kids don’t do this, for trained professionals only, then don’t do it, even if you are trained professional). Sorry, liability is job one here. Safe and sane theatrics are OK, as long as the implied risk is in the mind. At least the chemistry magic show quit doing the thermite demo! One time he broke through a 1 ½” slate table!

I heard one guy quit doing the Leyden-Frost demo of walking on coals because he no longer worked up a sweat. So, don ‘t get blasé.

Last night the P-100 instructor did the Hewitt-Robinson breaking bricks on a bed of nails demo, though. If someone were motivated enough to try this, they would hopefully get the science part right.
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