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BIG Little Science Centre 
Newsletter 39 April 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

 
 

Keliyah McCready, a visiting Virtual School student, giggles as she  
listens to a conversation across the room using the Spy Microphone. 
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Science Fun for Your Family 
 

Bouncing Superballs  

 
 

You Need: Two large Superballs, one smaller Superball.  
 
What to Do 
 

1. Drop a Superball™ from a height of about 1 m onto a hard surface (smooth asphalt or 
concrete). It should bounce back up to at least 80 % of its original height if it is a true 
Superball. Superballs are made of a very elastic polymer. (Very little energy is lost when 
they collide with the hard surface.) 

 
2. Hold a second large Superball directly above the first, and drop them from a height of about 

1 m so that the top ball falls right on top of the bottom ball. (This may take some practice.) 
Observe how high the top ball bounces up. 

 
3. Repeat Step 2, but use a smaller Superball on top.  

 
The top ball obtains kinetic energy and momentum from the bottom ball as the bottom ball 
rebounds from the ground and heads back upward to meet the top ball. The smaller Superball will 
bounce many times as high as its starting height. 

 
Idea Source: Jearl Walker, The Flying Circus of Physics (John Wiley & Sons Inc.) 



3 

How Things Work at the BIG Little Science Centre 
 

Persistence of Vision Clock 
 

   
 
The clock has a wand that vibrates back and forth in less than 1/10 s. This is approximately the same duration 
as your persistence of vision. The vertical series of light emitting diodes (LED's) on the wand are 
programmed to turn on and off in rapid sequence. Because of your persistence of vision, your brain perceives 
the complete message, even though it is projected in 'pieces', one after the other. The clock is fascinating to 
watch, since the message appears to be projected in free space. The user programs the messages, including 
the time of day, into the clock. 

The Pendulum Wave 
 

        
 
The Pendulum Wave apparatus 
was obtained from 
Northwest Scientific Supply Limited. 
Nine pendulums are suspended in a row, such that the 
pendulum bobs form a straight horizontal line. Each 
pendulum has a different length, however. The period of a 
pendulum's swing can be calculated from the formula,  

T =  2π l
g . 

In the formula, l is the length of the pendulum and g is 
the local value of the acceleration of gravity (9.8 m/s2). 
One pendulum has a period of 1.00 s. It makes 20 swings 
in 20 s. Other pendulums have periods such that they 
make slightly less or slightly more than 20 swings in 20 
seconds. If all the pendulums are made to start vibrating 
simultaneously using a piece of wood board, the 
pendulum bobs initially form a sine wave. The pattern 
shifts as time progresses, but returns to the original shape 
after about 20 seconds. In the photograph, Alexis 
Karakatsoulis of Summit Elementary School has just 
started a wave. 
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Insect Pheromones 
by David McKinnon  PhD 

 
Insects 'communicate' with each other by means of chemical compounds called pheromones, which cause 
quite a variety of physiological responses. They act as aggregation stimulators, trail guides, repellants, sex 
attractants and so on. Injured bees or wasps will release a pheromone that stimulates the attack of others, 
aphids under attack release pheromones that cause others to flee, ants use pheromone trails to guide others to 
food sources, and pheromones affect the development of worker bees. Insect pheromones are quite specific 
so that one that affects one species usually has no effect on another. They will have no effect on humans. 
Over 1600 specific pheromones have been identified, but as there are millions of species of bugs, there is still 
a lot of work to be done. 
 

Pheromones are effective at extremely low concentrations. In the 1870's the French scientist Fabre 
noticed how a female Peacock Moth, fresh out of its chrysalis, had within a few hours attracted dozens of 
aspiring mates. It is thought that only 30 molecules of the female cockroach sex attractant are needed to 
attract males. (I guess workers on these would be VERY careful to keep the stuff off their clothes). 
  

Many types of chemical structures are found in pheronomes in general, but insect pheromones often 
have longish chain structures. The sex attractants of the gypsy moth   and tsetse fly are shown. 
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The gypsy moth, boll weevil and tsetse flies are just three examples of many serious pests. To 
control them, traps are put out that contain the pheronomes. The insects are attracted to the traps and 
destroyed. This technique has been used for the control of many other destructive insects. One species of 
spider secretes chemicals that mimic those of a female insect. The male insects, with a cosy tete-a-tete with a 
receptive female in  mind, instead end being invited to dinner with a spider. 

 
Pheromones are present in extremely low concentrations, so that to isolate them chemists have to 

process enormous quantities of material to obtain enough pure compound for chemical analyses. Finding the 
sex attractant of the silkworm moth, called bombykol, required the processing of half a million female 
moths! 
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I have drawn Bombykol in a way that shows the shape. This is very important, as usually bugs are 
very particular about the exact chemical composition, although in some cases there may need to be two 
compounds in the attractant mixture, and in the right proportions. 
 

Mountain Pine beetles, Dendroctanus ponderosae, are a really serious pest in Interior BC. Pine 
trees naturally release chemicals called terpenes, which attract female Mountain Pine beetles. The female 
beetle then starts chewing up the tree and releases compounds that are metabolic products of a terpene called 
pinene. These compounds in turn attract many more beetles to overwhelm the tree's natural defenses, and 
also attract a suitable male to start a happy family with, and so on. Bait traps can be loaded with these 
compounds to partially control the spread of the beetles. 
 

Apart from insects, many other animals' behaviour is also affected by pheromones. It is likely that 
humans too, are affected. Compounds of the type called steroids have been suggested, but whether they are 
active to the extent suggested by certain advertisements on web sites is more speculative. 

 

SPECIAL THANKS! 
 

Eric and Karen Dean of Kamloops Precision Machining Limited have provided us 
with a giant neodymium magnet for a special demonstration that you have to see to 
believe. It will be part of one of the Open House demonstrations on Saturday April 17 
at the BIG Little Science Centre. 

 

 
 

Is your subscription due for renewal? Please check your address label 

 



6 

Everyday Chemistry 
Jim Hebden, PhD 

 

Boiling: High Mountains, Ocean Trenches and Spaghetti 
 
All liquids are constantly evaporating into the gas phase. You see evidence of this when you spill a 
bit of water on the kitchen counter and find a dry counter a few hours later. The gas given off when 
a liquid evaporates is called a vapour. The vapour given off by an evaporating liquid goes into the 
airspace above the liquid and creates a pressure called the vapour pressure. Liquids such as 
alcohol and acetone evaporate easily and create a high vapour pressure, while liquids such as 
mercury only evaporate with difficulty and create a low vapour pressure. 
 

When a liquid is heated, more molecules have enough energy to escape the 'clutches' of their 
fellow molecules, fly into the airspace above the liquid and increase the vapour pressure. When the 
vapour pressure created by the evaporating liquid becomes equal to the pressure of the atmosphere 
pushing down on the surface of the liquid, an interesting thing happens: The vapour forms bubbles 
inside the liquid and the liquid starts to boil. “So what?” you say. Well now it gets really interesting. 

 
When you climb a mountain, the air pressure gets smaller and smaller. That’s why climbers 

going up Mt. Everest need oxygen bottles to supply them with enough air to breathe. Because the 
air pressure is so much lower on top of mountains, water does not have to be heated as much before 
its vapour pressure equals the air pressure and the water boils at a lower temperature. For example, 
at the top of Mt. Everest, water boils at 70oC instead of the usual 100oC. Going even further, if 
water at room temperature is placed in a vacuum (which amounts to REALLY lowering the air 
pressure), the water boils instantly because there is no air pressure pushing down on the water. That 
is why astronauts wear special pressure suits when they take a 'space walk'. Without the suits, the 
blood inside their bodies would quickly boil! 

 
Hmmm … if going higher lets water boil at a lower temperature, what happens if we go 

lower?  As you might expect, the boiling temperature increases. For example, water boils at 100.3o 

C in Death Valley, which is about 86 m below sea level. The Mariana Trench in the Pacific Ocean 
provides a more extreme example, 10.9 km (35,800 ft) below sea level. Lava erupting up through 
the earth’s crust causes water at the bottom of the trench to boil, but because the pressure at the 
bottom of the trench is over 1000 times normal air pressure, the water boils at about 500o C! 

 
One last thing about boiling. Have you ever noticed the following? You put a pot of water 

on the stove and eventually see bubbles forming at the bottom of the pot, telling you the water is 
starting to boil. Then, when you add salt to the water (because you are going to make spaghetti) you 
notice the water stops boiling!  The presence of the salt decreases the vapour pressure of the water, 
so more heat must be added to raise the temperature and vapour pressure, of the water before it can 
boil again. Therefore, the addition of salt increases the boiling temperature of the water and causes 
the spaghetti to cook faster. If you really want to increase the temperature of boiling water, place the 
water in a pressure cooker. The air pressure inside the cooker is greatly increased and the water 
must reach much higher temperatures before it can boil. These higher temperatures cook the food 
faster and also kill the spores of any nasty germs that might otherwise survive in ordinary boiling 
water. 
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Action at the BIG Little Science Centre 
 

 
 

Tim Killough of Westsyde Elementary School listens to sounds on the Space Phone. 
 

 

Cheyenne Bult, a 
David Thompson 
Elementary  
kindergarten student, 
balances two birds at 
once! 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 
 

Visitor Count to March  29 2004 2,800 since September 2003 
13,500 since February 2000 

Current Paid Member Count:  100 (as of March 24, 2004) 
 
 

Next BIG Little Science Centre Society Meeting 
Thursday April 1, 7:00 PM 

David Thompson Elementary School Library 
 

All members are welcome. 
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Now Available at the BIG Little Science Centre! 
 

(1) Science Fun for Your Family 
 

Tips from the first 37 Newsletters, all gathered into one coil-bound 90-page paperback book. 
 

(2) How Things Work at the BIG Little Science Centre 
 

A collection of articles from the first 39 Newsletters explaining how the displays work at the Centre. 
 

(3) Science Cartoons by Ehren Stillman 
 

Price of each book: $5.00 if purchased at the Centre. 
All profits from sales go to the BIG Little Science Centre Society. 

 
Mail orders: Add $2.50 per book for shipping and handling.  

Write to: BIG Little Science Centre, 
c/o 962 Sycamore Drive, Kamloops  BC V2B 6S2. 

Make checks payable to: BIG Little Science Centre Society. 
 

Please send: 
 
__________copy(ies) of Science Fun for the Family  
__________copy(ies)  of How Things Work at the BIG Little Science Centre and 
__________copy(ies) of Science Cartoons by Ehren Stillman  I enclose a check for  
 
$________________made out to BIG Little Science Centre Society. Please mail my copy(ies)  to 
 
 this address:    (Name)______________________________________________________ 
  _______________________________________________________  
                        _______________________________________________________ 

  ____________________________Postal Code_________________ 
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BIG Little Science Centre 

 

Open House 
  

Saturday April 17 2004   11 AM to 4 PM 
David Thompson Elementary School 
1051 Pinesprings Road (in Westsyde) 

Kamloops BC V2B 7W3 
 

Over 70 hands-on stations!  
New displays added for Open House! 

 
Special Demonstrations! 

 

Cold Science!  
 Liquid Nitrogen Show by Dr. Jim Hebden and  Professor Reg Wild 

from UBC 
12:15 PM to 12:45 PM in Gymnasium 

1:45 PM to 2:15 PM in Gymnasium 
3:15 PM to 3:45  PM in Gymnasium  

 
Fun with Physics 

11:30 AM to 12:00 noon in Demonstration Room 
1:00 PM to 1:30 PM in Demonstration Room 
2:30 PM to 3:00 PM in Demonstration Room 

 
Admission by Donation 

Need Information?    
Contact: Phone Gordon Gore at home in the evening: 579 5722 

or E-mail <grgore@telus.net> 
 

 


