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BIG Little Science Centre 
Newsletter 26    October 2003  

 
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 
 

 
 
This issue features an article by Dr. David McKinnon on crystals. These quartz crystals are 
from Dr. Jim Hebden’s mineral collection.        G. R. Gore Photo 

 
Why is it called the BIG Little Science Centre? 

 
Gordon R. Gore, Operator 

 
When the science centre originated in February 2000, it was located in a single classroom at 
David Thompson Elementary. It was obvious from the start that young people really enjoyed 
the ‘hands-on’ displays. After a few school visits, it was decided the centre should be given a 
name. The centre had very little space, but it was ‘BIG’ with the kids. Why not call it the BIG 
Little Science Centre? This was supposed to be a temporary title, but the name somehow 
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‘stuck’. It seemed somehow appropriate. The name is also incorporated into the title of our 
society, the BIG Little Science Centre Society. 
 
 Since 2000, the Centre has been situated in four different classrooms. There are presently 
two rooms dedicated to the Centre. One of them contains all ‘hands-on’ displays, while the 
second room is set up for demonstrations by the Operator. Even this room has a number of 
hands-on displays around the perimeter. 
 

 “Are we allowed to touch things?” is a question very young people frequently ask when 
they arrive at the centre for the first time. Of course, at our science centre you are expected to 
‘touch things’. What makes the BIG Little Science Centre unique is the large number of 
stations (over 70) where the visitor has to do something with the equipment.  

 
We are able to do this because we are still ‘little’. If the number of visitors increased 

significantly, our displays would not survive the constant handling. More and more displays 
would end up behind plastic barriers that permit ‘looking’ but not ‘touching’. Anyone who has 
visited a very large science centre knows what the difference is. Young visitors to our centre 
frequently comment on the fact that they have more fun at the BIG Little Science Centre than at 
‘the other centres’ because there is more that they can do themselves; that is, there is more true 
‘hands-on’ science. 

 
We must not lose the strengths of our ‘little’ centre when we find a permanent site. While 

catering primarily to tourism might obtain ‘larger grants’, it might also result in the loss of the 
true spirit of the much-loved BIG Little Science Centre. In other words, Little is Bigger! 

 
 

Gasoline  Ratings 
By David Mckinnon   Ph. D. 

 
 
If you were driving in the U.S.A., you may have noticed some numbers: 87, 89, or 91 or so on at 
the gas pumps, labelled ‘octane ratings’. Here in Canada the gas companies give us terms like 
‘regular’, ‘extra’ or ‘premium’, and ‘supreme’ and similar terms.  You will have noticed too that 
the higher the number, or the more exotic the description, the higher the price. What are these 
ratings, and what do they have to do with the performance of the gasoline? 
 

Look at what is happening in the cylinder of a gasoline engine when the fuel is being 
burned. The reaction is,  
 

+++ oxygengasoline energywatercarbon dioxide
 

 
Energy from this chemical reaction moves the car. Notice that water is a product. So, 

don't believe any stories you hear about somebody making a car engine that runs on water, and 
the invention being suppressed by the oil companies! If someone does believe it, tell him or her 
you have some land in Knutsford suitable for a banana plantation. 
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This burning (combustion) is not instantaneous, but involves a complex series of rapid 
successive reactions in which gasoline molecules are ripped apart.  An important process in these 
reactions is the formation of high-energy reactive intermediates called radicals. 
 

In the first phase of the cycle of the conventional four-stroke engine, a mixture of fuel 
and air in the cylinder head is compressed as the piston moves up. Then ideally, as the piston 
reaches its maximum travel, a spark from the plugs ignites the fuel, and the expanding gases 
from the combustion push the piston back down. The more the fuel/air mixture can be 
compressed, the greater is the power that can be produced, but the trouble is that the compression 
stage causes the fuel/air mixture to heat up, so that it may self-ignite before the piston reaches its 
maximum travel. If this pre-ignition is too extensive, you will hear rattling noises from the 
engine and if it continues the engine will suffer expensive mechanical damage. 
 

However, not all fuels are created equal!  Straight-chain hydrocarbons self-ignite very 
easily. Branched-chain hydrocarbons pre-ignite much less readily, and are thus more desirable 
in high performance fuels. For example, heptane, a straight chain hydrocarbon, is very prone to 
pre-ignition, whereas isooctane, which is highly branched, is not. These two compounds are 
used as reference fuels and assigned octane ratings of 0 and 100 respectively. A gasoline test 
sample is assigned an octane number when its combustion compares to a certain blend of 
heptane and isooctane. 

"iso" octane
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The reason for the difference in combustion rates depends on the radical intermediates, as 

branched chain molecules form more stable and therefore less reactive radicals than straight 
chain ones. Thus, the combustion process is slower. 

 
 Now, gasoline with the most straight chain percentage is cheaper as it involves the least 
chemical processing at the oil refinery. Straight-chain molecules can be ‘reformed’ to molecules 
with branched chains by various chemical processes, but each process requires energy, with an 
appropriate cost, and this is reflected in the increased cost of gasoline at the pump. 
 

Gasoline performance can also be enhanced by certain additives. In the bad old days 
gasoline contained tetraethyl lead, which worked by producing small particles of lead oxide on 
which many of the intermediate radicals were destroyed, thus slowing the combustion. However, 
lead has health and environmental effects and substitutes are now used.  Some are methanol, 
ethanol, methyl t. butyl ether and methylcyclopentadienyl manganese tricarbonyl (MMT). 
Unfortunately, many of these also have greater or lesser undesirable effects. Ethanol may be one 
of the safer octane enhancers, but high percentages of ethanol can corrode aluminium engines. 
 

In 1940, the British government obtained a tanker of high-octane aviation gasoline from 
the USA. This gave the Royal Air Force fighters fighting the Luftwaffe an extra 8 mph speed, 
and in air combat, every little bit helps. 
 
P.S. If your car is properly tuned and serviced, you should not need other than the lowest octane 
(regular) gas, except in exceptional circumstances. 
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Crystals 
by David McKinnon  Ph. D. 

 

 
 

Figure 1   Crystals grown out of a saturated solution in water, under a microscope 
 

If you have not already grown crystals, you should try it. It is fascinating to see a crystal 
increasing in size as it grows from a solution.  
 
  The most noticeable things about crystals are their regular shapes, their flat faces, and the 
definite angles between the faces. This is because of the underlying orderly alignment of the 
molecules or atoms that make up the crystal.  
 

For a molten solid, or a material dissolved in a liquid such as water, the individual atoms 
or molecules are moving about randomly, but when the material cools beyond a certain point, the 
individual atoms or molecules begin to be attracted to each other in an orientation depending on 
the energy at that time. These initially joined atoms or molecules then act as a template on which 
others will join in a precise orderly fashion and thus eventually build up the crystal with its 
defined faces. 
 

You can show this by a model. Put about 2-dozen equal-sized marbles (or ball bearings) 
in a small tray and roll them to one side. The marbles will all line up in nice rows. Now, instead 
of using all of the same-sized marbles, put a much smaller one or a larger one in with the others 
and move them around. What does this do to the regular array you previously had?  
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In winter, you can look at ice forming in a puddle, or freezing water in a container.  
Beautiful regular patterns are formed as the water molecules attach to each other in a precise 
manner. Look at a piece of broken granite rock or a polished granite floor tile. You can quite 
easily see several different types of minerals that have crystallized separately from the slowly 
cooling molten rock. The white or pink ones are feldspar, the translucent ones are quartz, the 
dark material is hornblende and you may see dark sparkles of mica. 
 

There are six main types of crystal types, or systems; cubic, tetragonal, orthorhombic, 
hexagonal, monoclinic and triclinic, with sub-variants of these, making 32 in all! Common 
salt (sodium chloride) crystallizes in the cubic system. Look at some table salt under a 
magnifying glass. You will see tiny cubes. Iron pyrite (‘fool’s gold’) is another mineral that 
forms cubes. 
 

As a crystal is growing, because of the template effect, further growth onto the crystal 
usually favours the same kind of molecules, so that if you are growing crystals from a mixture, 
or an impure solution, the crystals are often much purer than the mixture they grew from.  
 

Repeated crystallization is actually a good way to purify many solid materials. Organic 
chemists often rely on this method to purify solids, and use the sharpness of the melting point of 
the material as a test of purity, as impure materials melt less sharply and at lower temperatures 
than pure ones. Zone refining, a type of repeated melting and crystallization, is used to make 
ultra pure materials. 

 

         
 

            Figure 2   iron pyrite crystals               Figure 3  bismuth crystals 
 
Here are some experiments you can try at home. With patience and practice, you can make 
really big crystals. 
 
1. Dissolve common salt (sodium chloride) in warm water until no more dissolves. The 

solution is then said to be saturated. Now carefully pour off the solution from the 
undissolved salt into a dish. Cover it with a piece of cloth to keep out dust and leave it in a 
place where it will not be disturbed. After a week or so, some water will have evaporated and 
you should see bigger crystals of salt. Pull some out and look at them carefully. You should 
see little cubes, with hollow faces. 
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2. Try the same thing with bluestone (copper sulfate). (Handle it with care, because it is 

poisonous!) You will get beautiful blue crystals. How would you describe their shape? 
3. Try it with ‘alum’ (potassium aluminium sulfate) or ‘Epsom salts’ (magnesium sulfate) 

and see what shape these crystals are. 
4. You might also try it with ordinary sugar, but as sugar is very soluble in water, you will need 

quite a lot. It will help here if you add one tiny crystal of sugar to the saturated solution to act 
as a template. You may get big chunks of ‘rock candy’. 

5. If you have a microscope, put a drop of a saturated solution of any of these chemicals on a 
slide and watch it. You should see growing crystals racing across the image. 

 

            
 

 Figure 4   fluorite crystals                 Figure 5   aragonite crystals 
 

(All crystals shown are from Dr. Jim Hebden’s collection except those in Figure 1.) 
 
 
 
 
 
 

 
 

Some Common Crystal Shapes 
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Hands-on Stations at the BIG Little Science Centre! 
 
1. “Vortx™” 
2. “Marble Twister™” 
3. The Fountain 
4. Bernoulli’s Principle 
5. Model Brake System 
6. Test Tube Submarine 
7. “Tornado Tube™” 
8. Downhill Disk Race 
9. Dancing Confetti 
10. “Space Phone™” 
11. Slinky Wave Machine  
12. Pulleys 
13. How Repulsive Can You Get? (Magnets) 
14. Electric Motor Principle 
15. Testing Materials for Magnetism 
16. Turn the Lights On 
17. Human Battery (Current Affairs) 
18. Sonic Dancers 
19. Moire Patterns   
20. Floating Rock (pumice) 
21. Sinking Wood 
22. Microphone-Speaker 
23. Conductor vs Insulator 
24. Will Pop Sink or Float? 
25. Loop-the-Loop 
26. The Big Lens 
27. Multiple Image Lenses 
28. Colliding Balls 
29. Resonating Pendulums 
30. Pendulum Sand Art 
31. Compound Pendulum  
32. Balancing Stickman 
33. Balancing Birds 
34. Walking Duck 
35. Giant Kaleidoscope Mirrors 
36. Mysterious Disappearing Light Bulb 
37. Magnet’s Effect on a Computer Screen  
38. Refraction Tubes 
39. Peculiar Pendulum 
40. Kaleidoscopes 
41. Polarized Light and Scotch Tape 
42. Infinity Box 
43. Something to Reflect On  
44. Diffraction 
45. Solar Car Model 
46. “Mirage™” 
47. Concave Mirrors 
48. Radiometer 
49. Crazy Mirrors 

50. Giant Lever  
51. The Cone That Runs Uphill 
52. The Boomerang Can 
53. “Magic Sand™” 
54. The Ice Block Trick 
55. Messing with Magnets 
56. Magnet in a Jar  
57. Magic Paper Clips 
58. Miracle Weight Loss Mirror 
59. Bobbing Bird 
60. Thermoelectric Device  
61. Spy Microphones (2) 
62. Series Circuits 
63. Parallel Circuits 
64. Virtual Reality Mirror 
65. Two-Way Mirror* 
66. Sand under a Microscope* 
67. Wood Puzzles* 
68. High-Low Road* 
69. The Pendulum Wave* 
70. Colliding Steel Spheres* 
71. Funny Mirror* 
72. Colliding Magnetic Pucks* 
73. Air Track: Collisions* 
74. Air Track: Newton’s Third Law*
Observation Only 
Honey Bee Hive 
Where Does the Water Come From? 
“Light Pipe’ (Fibre Optics) 
Galileo Thermometer 
Plasma Balls (3) 
Lava Lamp 
Flying Cow 
Balancing Bear* 
Demonstrations 
Static Electricity (all sessions) 
CO2  Rocket 
Gyroscope Bicycle Wheel 
Hobermann Sphere 
Zero Blaster  
Tesla Coil 
Other Topics Available 
Magnetism 
Air Pressure 
Sound (Beats, Resonance) 
Light and Colour: 

Colour Mixing,  
Fluorescence,    
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Phosphorescence Simple Machines 
*NEW this year Sources of Electricity  

Absolutely Cold! 
 

How cold can it get? Winter temperatures in Kamloops usually stay within a few degrees 
of 0 oC, which happens to be the freezing temperature of water. On the Kelvin scale, that would 
be 273 K. On the Kelvin scale, a ‘kelvin’ is the same size as a Celsius  ‘degree’. 

The coldest it can get is – 273 oC, which is absolute zero, or 0 K. At this temperature, 
atoms or molecules have no kinetic energy. 

Scientists at the Massachusetts Institute of Technology recently set a record for the 
lowest temperature achieved, when they cooled magnetically levitated sodium atoms to within 
one half of one billionth of a degree above absolute zero.  

That is 0.0000000005 K, or 0.5  nanokelvins,  or 500 picokelvins.        
Source: Ottawa Citizen /Vancouver Sun, Saturday September 13 2003. 
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 Thank You! 
 

Special “THANKS! “ to Cathy Sanborn at Office DEPOT for the great 
job she does reproducing this newsletter for us. Cathy goes out of her 
way to ‘get things right’, and always does it with a smile.  

 
New Student Helpers 
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We have two very reliable new helpers at the BIG Little Science Centre this year. Shae Cooper 
and Ryan Holm are grade six students in Mr. Warren Wilson’s class at David Thompson 
Elementary School. When they are able to come and help, Ryan and Shae will assist and 
demonstrate when classes visit from other schools. Both boys are intelligent ‘self-starters’ and 
extremely keen about helping at the science centre.  
 
 More helpers will be needed, so we shall be on the lookout for other David Thompson 
girls and boys who are keenly interested in science and wish to help out at the BIG Little 
Science Centre. 

 
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. 

 

ρ  I wish to be a member of the BIG Little Science Centre Society. 
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Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <                             > 
 

Fax _____________________________   Date__________________________________ 
 
 

 
 

 
 

Next Meeting of the BIG Little Science Centre Society  
 

7:00 PM, Thursday October 2 2003  
 

David Thompson Elementary School 
 

Current Society Membership Count: 109 
 

Visitor Count Since Opening in February 2000: 
 

 to September 26, 2003: 10,900 
 

 


