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                      Gordon Gore Photos 
Two Merritt Central Elementary School classes visited the BIG Little Science Centre on Friday May 21. In this 
photograph, Peter Samra’s Grade 6 class is ready for the Light and Colour Show with Gordon Gore and Graham 
MacDonald.  

              

 
 
Both Mr. Dixon (left) and Mr. Samra (right) of 
Merritt Central Elementary School passed the 
‘alien’ test, to the delight of their classes. The 
‘flying saucers’ (aluminum pie plates) took off 
from their heads when the static generator was 
turned on.  
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 The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM  Saturday 10:00 AM to 4:00 PM 

On Saturdays, there are special shows/activities at 11:00 AM and 1:00 PM.    
CLOSED SUNDAYS and HOLIDAYS 

Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 
 

Admission       Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Membership: $35.00

 

 

 
 

This Newsletter is a publication of  
BIG Little Science Centre Society 

Box 882 Station Main 
Kamloops BC V2C 5M8 

Location 
Bert Edwards Science and 

Technology School 
711 Windsor Avenue,  

Kamloops, BC V2B 2B7 
Executive Director 

Gord Stewart 
Phone (250) 554 2572 

or (250) 554 BLSC 
E-Mail: gord@blscs.org 

Assistant Operator 
Susan Hammond 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: susan@blscs.org 
Website 

http://blscs.org 
Newsletter Editor 

Dr. Gordon R. Gore 
#404F - 3255 Overlander Drive 

Kamloops BC 
Canada V2B 0A5 

Phone: (250) 579 5722 
E-mail: grgore@telus.net 

Approximately 67,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by approximately 780 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/ClassMembers/Newsletters/ 
 

 
Ehren Stillman Cartoon 

 

Advance Notice of Fall Open House 

 
Open House will be on Saturday October 30 2010. 

FrankenScience 2010 will include a demonstration with liquid 
nitrogen, plus many other displays and demonstrations. 
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Favourite Physical Science Demonstrations 
GGGooorrrdddooonnn   RRR...   GGGooorrreee   

 
Most of these ideas come from many sources long forgotten, but some of them are original with the BIG Little Science Centre. As a rule, we try to 
take an old, well-known demonstration and put our own spin on it. 
 

LLLiiiggghhhttt   aaannnddd   CCCooolllooouuurrr   333   
The Half-Silvered Mirror 
 
This type of mirror is used in observation rooms, often seen in police movies. When you look into the half-
silvered mirror, you see whichever side is more brightly illuminated. 
 

    
 

Our mirror is a piece of window glass covered with a half-silvered Mylar coating. Some light can pass through 
this mirror. Have a volunteer sit in front of the mirror. Illuminate his or her face with the desk lamp, so the 
volunteer sees himself or herself. Behind the mirror, hold a Halloween doll about the same distance from the 
mirror as the volunteer. Quickly re-direct the lamp to the doll. The volunteer now sees the comical face of the 
Halloween doll instead of his or her own image.  
 
What colours are in a soap bubble? 

 

You need: large flashlight, translucent coffee can lid or wax paper, soap bubble mix.                      
(The thicker the solution is, the more colourful the bubbles will be.) 
 
 

       
 

Set a flashlight so that it shines upward to the ceiling. Place a translucent coffee lid or wax paper on top of the 
glass front of the flashlight. Blow a bubble large enough to cover the top of the flashlight. Turn on the 
flashlight. Darken the room. 
Why are there so many colours in the film? Do the colours come from the bubble or from somewhere else in the 
room?   
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Freon: Hero and Villain 
Jim Hebden, Ph.D. 

 
Many foods go “bad” quickly without refrigeration of some kind: bacteria, molds and yeast love having a good food 
source and a warm environment, and cooling them down drastically slows down the chemical reactions that enable the 
little critters grow and multiply. This wasn’t a huge problem when towns were small and people had very limited food 
choices that were met by their own gardens or easily accessible markets selling foods from local farmers. People ate what 
was “in season” and as much food as possible was preserved by canning and drying for the winters. Ice from local lakes, 
ponds and rivers was stored for the warmer months and the “ice man” made regular rounds with horse and wagon to 
provide blocks of ice for ice boxes, the fore-runner of the modern refrigerator. However, as populations grew and foods 
were brought in from larger and larger distances, a better way to keep food cold and prevent spoilage was needed. In 
1877, the German inventor Carl von Linde patented the first modern refrigerator, which used methyl ether (which was 
later replaced by ammonia gas, sulphur dioxide or methyl chloride). The system involves easily-liquefied gases that boil at 
a low temperature, that are liquefied by a compressor which in turn forces the now-liquefied gases through metal cooling 
coils lining the inside of an insulated box. As the liquid in the metal coils absorbs heat from the food compartment and 
cools the food, the liquid boils. The warmed gas coming back from the cooling coils is then sent back to the compressor to 
start the cooling cycle again.  
 

 The big problem with the gases used in early refrigerators is that they were corrosive and poisonous, so that leaks 
developed due to corrosion and the escaping gases caused a large number of deaths. People were not about to stop using 
refrigerators and demand for a replacement refrigerator gas became urgent. In 1929, Thomas Midgley Jr and Charles 
Kettering created a gas they called Freon® and their discovery was soon recognized as the ideal refrigerator gas. Freon® 
is the registered trade name for a group of chemical compounds containing atoms of carbon, chlorine and fluorine (see 
below) and has been used in refrigerators, air conditioners, fire-fighting equipment and aerosol cans. There is no doubt 
that the use of Freon has saved countless lives, but now it has been banned because of a darker side: destruction of the 
Earth’s ozone layer. Let’s take a closer look at how this love it-hate it situation with Freon came about. 
 

 The five most-frequently used Freon compounds are shown below. (Forgot your Chemistry? No problem – let’s 
have a quick review. C is the symbol for carbon, Cl is chlorine, F is fluorine and H is hydrogen. The lines between 
atom symbols represent chemical bonds that hold the atoms together to form a molecule. Pronouncing the names is easy if 
you say them in little chunks; for example, di-chloro-di-fluoro-methane. Okay, end of Chemistry lesson.) 
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From now on, we will simply use the term “Freon” to mean any or all of the above compounds. 
 

 Freon was the ideal refrigeration compound. Because the carbon-fluorine and carbon-chlorine bonds are very 
strong and hard to break, the compounds are almost completely unreactive. In addition, the compounds are not poisonous, 
have no smell, do not burn and do not corrode the metal coils in which they circulate in refrigerators and air conditioners. 
Most importantly, they are relatively cheap to make and are easily condensed from a gas to a liquid by refrigerator 
compressors. It is easy to understand why Freon was so popular and successful for so long. One famous demonstration 
had one of Freon’s co-inventors, Midgely, inhaling some Freon gas (proving it was harmless) and then gently exhaling the 
gas over a lit candle to smother the flame (proving the gas didn’t burn). 
 

 In spite of the enormous success and usefulness of Freon, by the 1970’s scientists had assembled proof that Freon 
usage had a horrendous flaw: when Freon was released into the atmosphere, it began to destroy the ozone layer. That flaw 
had the potential to destroy a large amount of the life on Earth, as we will see below. 
 

 The sun provides the heat and light that sustains life on Earth, but it also pours out a substantial amount of 
potentially destructive ultraviolet (UV) light. (See “Ultraviolet Light: The Good, The Bad and The Necessary”; BIG 
Science #140, August 2009). Normally, the ozone layer at the top of our atmosphere protects us from the harmful effects 
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of UV light in the following way. (For Chemistry-literate people, the chemical equations are given first, and a translation 
is given afterwards for those who don’t want to get their minds bent.) 
 O2 + UV light � 2 O   which means: oxygen molecules (O2) in the air absorb UV light and prevent it 

from getting to the ground, but in the process the O2 is broken into 2 
highly-reactive oxygen atoms (O). 

 

  2 O + 2 O2 � 2 O3 + heat which means: the highly-reactive O atoms formed in the first step quickly collide 
with oxygen molecules and form ozone, O3. Interestingly, ozone 
(which produces the smell you sometimes notice around an electric 
motor) is actually quite poisonous, but when produced in the upper 
atmosphere is highly beneficial. 

 

 2 O3 + UV light � 2 O2 + 2 O which means: ozone absorbs UV light and breaks down into molecular oxygen 
and oxygen atoms (which is the reverse of the previous step). The 
atomic oxygen then cycles back to the previous step to react with 
another oxygen molecule and create another ozone. The energy of 
the UV light absorbed in this step exactly equals the amount of heat 
energy given off in the previous equation (because this equation and 
the previous one are just the reverse of each other). 

 

 O3 + O � 2 O2 which means: some of the atomic oxygen may react with an ozone molecule, 
although less frequently than with an oxygen molecule, to produce 
two oxygen molecules. 

 

 Now enters the villain … when Freon ascends into the upper atmosphere, the UV light is able to break Freon’s strong 
carbon-chlorine bonds, producing chlorine atoms (Cl) which systematically destroy ozone in a two-step process. 
 

 Cl + O3 � ClO + O2 which means:  a chlorine atom reacts with an ozone molecule to produce a 
chlorine monoxide molecule (ClO) and an oxygen molecule. 

 

 ClO + O � Cl + O2  which means:  the chlorine monoxide molecule produced in the previous 
step reacts with an oxygen atom to re-create a chlorine atom and an 
oxygen molecule. The chlorine atom now cycles back to the previous 
step. (This reaction prevents the oxygen atom from being able to 
react with an oxygen molecule to produce ozone.)  

 

Reliable data shows that, on average, a single chlorine atom can cycle through the above 2-step reaction about one million 
time (destroying about one million ozone molecules) before the chlorine is eliminated by other chemical reactions. 
 

 Although governments are frequently slow to act upon “mere scientific theories”, the strength of the scientific data 
caused the United States to ban the usage of Freon in aerosol sprays in the late 1970’s. The discovery of a large “ozone 
hole” over Antarctica in 1985, caused by the destructive effects of Freon, provided further convincing evidence, as was 
true of the later discovery of a smaller ozone hole over the arctic. Although Freon is more or less evenly distributed over 
the world, the Polar Regions are especially susceptible to ozone depletion because the ice-filled clouds high above the 
Polar Regions catalyze the release of chlorine atoms from Freon molecules. By 1996, almost all developed nations had 
banned Freon usage, but the effects the ozone-depletion effects will continue to build up for several more decades before 
they taper off: it takes Freon about 100 years to make its way to the upper atmosphere where the ozone layer exists. 
 

 As soon as Freon was found to be dangerous to the Earth’s ozone layer, a search began for safer alternatives, and this 
search continues today. Aerosol sprays now commonly use nitrogen, carbon dioxide or hydrocarbons such as propane and 
butane. Hydrofluorocarbons (HFCs) have become a favoured substitute for Freon – these compounds are similar to Freon 
except that the chlorine atoms are replaced by fluorine atoms – but new research has shown that HFCs can contribute to 
global warming and are more hazardous to the ozone layer than was originally thought, so that the use of HFCs is being 
closely regulated. 
  

 For those wishing more information, the following Internet sources are a good starting point: 
http://inventors.about.com/library/inventors/blfreon.htm 

http://www.theozonehole.com/ 
http://en.wikipedia.org/wiki/Chlorofluorocarbon 
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Bubbles, Bubbles and More Bubbles! 
Gordon Gore Photos 

     
 

 

 
 
 
Four students from Carolyn Ramsay’s 
Grade 2 class at Bert Edwards Science 
and Technology School ‘volunteered’ to 
help Gordon Gore test an activity for 
visiting students, using soap bubbles.  
 
Needless to say, the four young scientists 
were ‘bubbling with enthusiasm’. 
 
Left: Christian Murphy shows off a big 
bubble, made with a ‘bubble trumpet’. 

 
 
 
 
 
 
 
 
Right: Jordan Nikula 
creates a small bubble 
inside Kaeden Ewen’s 
big bubble. 
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Left: Mackenzie Wowk  is 
excited about the ‘square’ 
bubble she created. (In three 
dimensions, it is a cube.) 

 
Left: Kaeden Ewen created a 
cubic bubble. Now Jordan 
Nikula is trying to make a 
spherical bubble inside the 
cube. This is a very 
challenging thing to do. 
 
Our trial of the bubbles activity 
was conducted indoors. It is 
great fun, but very messy, 
therefore it is better done 
outdoors. The next part of the 
activity involves making giant 
bubbles, and this must be done 
outdoors as well. 
 
Soap Bubble Mix: For the 
trial activity we used 1 bottle 
of Ivory dish detergent 
(approximately 700 mL), with 
7 litres of water and � bottle of 
clear corn syrup. 
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Pacific Way Elementary Visit 
Gordon Gore Photos 

 

Teachers Lynne Johnson and Barb Texmo of Pacific Way Elementary School paid their annual visit to the 
BIG Little Science Centre on Friday May 28. Both primary classes visited the hands-on rooms, and 
participated in an exciting and fun-filled Air Pressure demonstration by our summer student Graham 
MacDonald. We aren’t sure who had more fun, Graham or the students.  His enthusiasm is very contagious. 
 

 
 

The whole class concentrates their ‘mental energy’ on the ‘test tube submarine’, to see if they can make it sink. 
 

   
 

Matthew Nixon isn’t quite sure whether he can trust air pressure to keep water in the upside-down cup. 
All there is between Matthew and a glass of water is a thin sheet of cheesecloth! 
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                       Madison Kopytko and Ben Anderson were two very brave volunteers. 

 

 
 
Why won’t this balloon burst? It is 
sitting on a bed of nails! 
 
(This apparatus is designed to illustrate the 
difference between force and pressure.  
The same force applied with a single nail 
bursts the balloon immediately.  
In this situation, the force Graham exists is 
spread over hundreds of nails, so the 
pressure exerted by each single nail is far 
less.) 

Graham releases a carbon dioxide-
powered ‘rocket’, which travels across 
the room on a string and collides with a 
‘Sponge Bob’ doll. 
 
(This is a guaranteed way to receive some 
applause at the end of the Air Pressure 
show.) 
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JJUNE Public Hours at the BIG Little Science Centre 
 

Susan Hammond, Assistant Operator, BIG Little Science Centre 
susan@blscs.org 
www.blscs.org 

 
Until the end of June, the public hours at the BIG Little Science Centre are: 

Thursdays and Fridays from 3:00 pm to 5:00 pm  
Saturdays from 10:00 am to 4:00 pm 

Each Saturday in June, at 11 am and 1 pm, there is a special activity/show for guests. 
  
When it is rainy, hot, or when you need a change, come to the BIG Little Science 
Centre and explore the two hands on rooms with over 130 exhibits and the amazing shows and 
activities (each about 30 minutes long). Call 250-554-2572 for more information, or visit our 
website: www.blscs.org    
We are now on Facebook! See you at the Science Centre! 
  

Upcoming Saturday Shows and Activities: 
 

Each Saturday we run two similar shows/activities at 11:00 am and 1:00 pm. 
 

Saturday June 5: Dinosaur Exploration Day at the Science Centre 
 

Visitors will build a dinosaur head, make a footprint and take it home, see real dinosaur fossils 
and learn real dinosaur facts. 
 
 

Saturday June 12: Super Static Saturday 
 

Our most popular Saturday show! Explore the world of static electricity and face your worst 
hair day ever with a static hair-raising experience. 
 
  

Saturday June 19: Polymers are not related to mermaids! 
 

Explore the world of chemical polymers, movie snow magic, diapers, and ‘GLOOP to go’.  
Create a liquid that is ‘solid’ enough to walk on (if you dare). 
 
  

Saturday June 26: Top Ten Best Science Demos EVER! 
 

Kamloopsparents.com is inviting all parents and families to visit the science centre to see what 
fun science can be. This interactive mystery show will include ten of the coolest science tricks 
you've ever seen. DO try some of these at home. 


