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BIG Little Science Centre 
Newsletter 53  January 2005 

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> 

 
 

 
 

Jillian Hayes of Dallas Elementary School visited the BIG Little Science Centre recently 
with teacher Joy Antonio. Jillian was fascinated with the lever display. A future engineer? 

 
$2,500 Grant Received from Weyerhaeuser 

  
Weyerhaeuser Company Limited has kindly donated $2,500 to the BIG Little 
Science Centre. A letter from Penny Willett, BC Donations Committee 
Coordinator, specifies that the funds are "to go toward the purchase of new 
displays for the BIG Little Science Centre." The letter goes on to say, 
"Weyerhaeuser is pleased to support this important community project." 

Our displays committee will soon be deciding on how best to use this 
generous grant. Thank you to the Weyerhaeuser Company for assisting us in 
maintaining and improving our very popular science centre. 
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An Old Flame 
by David McKinnon PhD 

 
One of the 'flashier' chemistry demonstrations at the recent Big Little Science Centre Open 
House involved spraying an alcohol solution of lithium chloride into a flame, to give a burst of 
crimson flame (Dragon's Breath). The colour is due to the lithium atoms, whose electrons are 
excited to higher energy levels from the heat of the flame. When they then lose the energy 
(dropping to a lower energy level), light is emitted.  The energy difference between the levels 
defines the frequency, and hence the wavelength of the emitted light.  
 

(Energy = Planck's constant x Frequency). 
 

There are usually a number of electronic transitions, so that the colour produced is 
actually composed of a number of wavelengths. 
 

Similar properties are found with various other elements. In fact, this is a fairly simple 
analytical test (the Flame Test) for certain metals. You dip a platinum wire into hydrochloric 
acid, then the powdered sample, and heat it in a Bunsen flame. From the colour produced, you 
can sometimes tell what metal cations are present. The test works well with the alkali metals. 
Lithium gives a crimson colour, sodium gives bright yellow, potassium gives violet, rubidium 
gives red and caesium gives blue.  
 

Some of the next elements over in the periodic table, the so-called alkaline earths also 
give good colours, although if the test is done with the chlorides of the metals, the colours are 
actually due to metal-chlorine species rather than individual atoms. Calcium gives an orange 
colour, strontium gives red and barium gives apple green. Colours are also given by a few other 
elements in other parts of the periodic table. Copper is noticeably blue or green, depending on 
the presence of chlorine. Boron compounds also give green. Lead, arsenic, antimony and 
bismuth also give blues. 
 

Manufacturers use these elements for the colour variety in fireworks, and for making 
decorative fire logs. You may see some of them this Christmas.  
 

So if you see for instance, a red flame, how can you tell whether it is due to lithium, 
calcium, strontium or whatever? For that you use a spectroscope, which uses a prism or other 
device to split the emitted light into its constituent wavelengths. These are characteristic of the 
various elements and comparison with standards allows identification of the elements. 
 

Other metals also emit radiation, but their wavelengths are not in visible regions of the 
spectrum. 
 

Actually, for the Open House show I really wanted to get a nice green coloured flame to 
go with the red. For this I used boric acid in ethanol, but I have to admit it was a rather 'wishy-
washy' green. Lithium worked very well to give crimson, as lithium chloride is soluble in 
ethanol. I have some thoughts on ways to do get other colours, but that may have to wait until I 
have access some other chemicals. 
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Science Fun for the Family 
 

Build a ‘Crazy Car’ 
 

 

 

 
This ‘Crazy Car’ was invented by Chris Swaine of Mission B.C. Chris 
used the elastic potential energy in a bent bamboo stick to run his 
vehicle. (Photograph taken at Hatzic Secondary back in 1990.) 

      
 

You decide on the detail
• Design and build a smal

raw egg or a small glass
• The ‘input energy’ can b

safe to use.  Here are a fe
 

1. Use a wound-up rubber band to d
which wheels are attached. 

2. Use a wound-up rubber band to d
3. Use a string wound around an axl

falling weight. 
4. Use a solar-powered motor. 

 
Your class at school might run

 
                    fastest vehicle               

best-looking vehicle 
most unusual vehicle 

most spectacular crash    

 

Donovan Lafave, of Kamloops British Columbia, invented this 
'Crazy Car'. It uses a propeller driven by a wound elastic band. 
(Photo taken at Westsyde Secondary in 1987.) 

Invent your own kind of ‘Crazy Car’ that will transport 
a small, fragile cargo over a distance of at least 5 metres.  

Your ‘car’ must transform energy from one form into 
another. The initial form can be just about anything of your 
choice, providing an adult agrees that it is safe! The final form 
is mechanical energy (kinetic energy). 
s of your own procedure.  Here is the challenge: 
l self-powered vehicle that will safely transport a small, fragile cargo (a 
 of water?) along the floor for a distance of at least 5 m. 
e of any form, providing it involves little or no cost, and the device is 
w suggestions: 

rive an axle, to 

rive a propeller. 
e, driven by 

5. Use balloon power. 
6. Use wind power. 
7. Use static electricity. 
8. Use the spring from a mousetrap.   

 a contest to see which vehicle wins in categories such as th

    furthest-travelling vehicle    straightest-travelling vehicle
 biggest flop   best all-round vehicle 
      most creative design        smallest successful vehicle 

        funniest-looking vehicle  best-looking operato
ese: 

 

r 
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Everyday Chemistry 
Hot Packs and Cold Packs 

Dr. Jim Hebden 
 

If you have ever had sore muscles, applying a hot 
pack feels SOOOOO good! Or, perhaps you placed a 
cold pack on a swollen knee or ankle to reduce 
inflammation. Perhaps, you have even wondered 
what is inside hot and cold packs and how they work. 
Well, read on and find the answers to your questions. 

Imagine you have an iron bar in your left 
hand and a strong magnet in your right hand. When 
you bring the magnet close to the iron, they quickly 
pull together and make a 'thunk' sound. The fact that 
sound is produced is just one piece of evidence 
telling us the magnet and iron have produced or 
'given off' energy; the steel and magnet are also a 
little warmer as a result of having produced heat 
energy.  If a magnet and piece of iron give off energy 
when they come together, you must use some of your 
body’s energy to separate the magnet and iron again; 
that is, the magnet and iron absorb your energy. 

What does a magnet and a piece of iron have 
to do with a hot pack and a cold pack?  In the same 
way that iron and a magnet attract each other and 
give off energy, the molecules of some chemicals are 
attracted very strongly to water molecules when the 
chemicals dissolve. When the water and chemical 
come together, an attractive force called a bond 
forms and energy is given off. As a result, heat pours 
out into the surroundings and causes the surroundings 
to get warmer.  Such a reaction is said to be 
EXOTHERMIC, meaning heat EXits to the 
surroundings. 

Most 'single usage' hot packs work in the 
following way.  A plastic pouch contains water and a 
second, sealed pouch with a dry chemical inside.  
When the outer pouch is firmly squeezed and then 
shaken, the inner pouch breaks and the dry chemical 
mixes with water.  The dry chemical, which is 
usually calcium chloride or magnesium sulphate, 
bonds with the water and creates an exothermic 
reaction, producing a great deal of heat. The water in 
the outer plastic pouch is usually contained in an 
inexpensive 'gel' (made of cellulose, colouring, salt 
and a preservative) that retains heat and slows the 
reaction. By slowing the reaction, the temperature is 
prevented from becoming too high, causing burns, 
while extending the length of time that the reaction 
provides heat.  Calcium chloride and magnesium 
sulphate are used because they are inexpensive and 
contain calcium ions and magnesium ions.  Calcium 
and magnesium ions are very small, so that they can 
get very close to the water molecules and attract them 

strongly, giving off lots of heat. In addition, these 
ions have a large electric charge that attracts the 
water molecules very strongly and again increases the 
amount of heat given off. [Calcium chloride is 
available from hardware and building supply stores 
as a 'de-icer' and is thrown on sidewalks and 
driveways in the winter to help melt ice.  The calcium 
chloride bonds strongly to the water molecules in the 
ice and produces sufficient heat to melt the ice and 
keep it melted. Magnesium sulphate is commonly 
called 'Epsom Salts' and is used as a laxative because 
it has a strong tendency to absorb water from your 
body and make bowel movements easier.  Amateur 
mineral collectors may be interested in knowing that 
the mud at the bottom of Venables Lake, southwest 
of Ashcroft, is full of large and beautiful magnesium 
sulphate crystals called epsomite!] 

A different type of hot pack is reusable and 
contains sodium acetate crystals and a tiny amount 
of water.  When the plastic pouch containing the 
sodium acetate is placed in boiling water or a 
microwave, the sodium acetate absorbs heat and 
melts.  Sodium acetate has a very interesting property 
that is shared by only a few other chemicals: when it 
is heated and allowed to cool, it remains as a liquid!  
Now think … if adding heat causes a solid chemical 
to become a liquid, what happens if the reverse 
situation occurs and the liquid becomes a solid again? 
That’s right! Heat is given off.  Because sodium 
acetate has difficulty solidifying after it has been 
melted and cooled, a little metal 'clicker' is usually 
placed inside the plastic pouch before it is sealed.  
Clicking the piece of metal creates a disturbance in 
the liquid and causes the cool, liquid sodium acetate 
to quickly solidify and give off heat as it crystallizes.  
Heat is given off for about 20 minutes.  After being 
used, the plastic pouch can be reheated, so as to be 
ready for the next usage. 

A third type of hot pack consists of a porous 
plastic bag containing powdered iron, flakes of 
magnesium metal and salt.  When salt water is 
poured on top of the porous bag, enough heat is 
produced (by a complex chemical reaction) to cook a 
meal in 14 minutes.  These self-heating meals were 
originally used by the US Army and are now 
commercially available. 

You can make a hot pack by placing about a 
spoonful of calcium chloride in a re-sealable plastic 
bag and adding about a cup of water.  The more 
calcium chloride added, the higher the temperature 
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becomes, so be careful not to create a high 
temperature that causes burns. 

So much for hot packs, but what about cold 
packs? As mentioned above, the bonding of water 
molecules to other molecules or ions produces heat in 
an exothermic reaction.  Another example of an 
exothermic reaction occurs when a positive ion and a 
negative ion pull together and join.  If the reverse of 
this process occurs, energy must be added to the 
positive and negative ions pull apart from each 
other. Such a process is called ENDOTHERMIC, 
meaning heat is absorbed as it ENters the reaction 
from the surroundings.  Because the surroundings 
have to give up some of their heat in order for the 
reaction to absorb heat, the surroundings get cooler.  
An example of an endothermic process occurs when 
an ice cube is placed on your hand, absorbing heat 
from your hand and causing the ice to melt. The most 
common substance used in cold packs is ammonium 
nitrate.  This chemical is inexpensive, dissolves 
easily in water and absorbs a large amount of heat 
from its surroundings during the dissolving process.  
A cold pack made from ammonium nitrate consists of 
a plastic pouch containing water and a separate pouch 
containing solid ammonium nitrate.  As with hot 
packs, the cold pack is squeezed and shaken to break 

the inner pouch and mix the contents. The pouch gets 
very cold as the solid chemical dissolves and takes 
heat out of the water, pouch and the surroundings 
(you!). As with hot packs, a cellulose gel is 
frequently used to extend the length of time that 
cooling is felt and prevent the mixture from 
becoming too cold.  Without the presence of such a 
gel, a cold pack made from ammonium nitrate could 
get cold enough to freeze flesh. 

A somewhat different kind of cold pack, 
created for the US Army by a company called Dual 
Ice, is made from ammonium chloride, urea and a 
special mixture called a buffer, which holds the pH 
steady.  When the inner seals of the pouch are broken 
and the ingredients mixed, the temperature quickly 
plummets and provides cooling.  The advantage of 
this cold pack is that the used cold pack is reusable: it 
can be placed in a freezer for a few hours, forming a 
slush that provides cooling for 30 minutes. 

You can make an inexpensive cold pack at 
home by mixing 1/3 of a cup of rubbing alcohol 
(poisonous!) with 2/3 of a cup of water in a re-
sealable plastic bag.  When placed in a freezer for a 
few hours, the mixture forms a slush and is ready for 
use. This homemade cold pack can be used and 
refrozen several times. 

 

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__________________________________ 
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Paid Member Count to December 17, 2004: 87
Visitor Count to December 17, 2004: Since September: 2,314

Since Opening in February, 2000: 18,042
 

Visitor Count by Calendar Year 
 

2000 estimated 400 
2001 2333 
2002 4265 
2003 5546 
2004 5492 

 
 

Next BIG Little Science Centre Society Meeting 
Thursday January 6, 2005 

7:00 P.M. in the Isaac Newton Room 
David Thompson Elementary School 

 

 

Spring Open House April 16. 
Please mark your calendar now! 

Great Memories 
 

Buddy my Wonder Dog had no difficulty 
understanding the intricacies of modern 
physics. For one thing, he knew that energy 
comes in bundles called dog biscuits. In 
addition, those bundles could disappear 
into black holes if he dug down far enough 
in the soil. Buddy made fast friends with 
the late Derek Livesey when Dr. Livesey 
visited Kamloops many years ago. The 
puppy was uneasy at first, probably 
because Derek's polished black shoes 
reminded Buddy of a postman, but one 
brief walk with the friendly physics 
professor was all it took to make Buddy a 
new 'best friend'.  

(Buddy died in 1991 at 17 years of age.) 
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Action at the BIG Little Science Centre 
 

   

 
 
 
 
Kasmira Jensen of Ralph Bell 
Elementary School tries out a new 
toy at the BIG Little Science Centre, 
which is labelled '2141' just for 
director Howard Grieve.  
 
It is all part of the 'training' offered at 
the Centre. (We like to see Kamloops 
students get off on the right 'track'.) 

 

   

 
 
 
 
 
Mason Cavaliere of Ralph Bell 
Elementary experiments with the 
mysterious rolling wheel. There are 
over 100 mind boggling 'hands-on' 
stations at the BIG Little Science 
Centre. 
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Reprinted with permission from the Daily News  Page A6, Wednesday, December 15, 2004 
 

WE SAY 

Scientific vision builds local minds 
A Daily News editorial by The Reverend Peter van der Leelie 

 
One of the great gifts of science is its ability to open minds, not so much to provide 
the right answers but to ask the right questions. Science centres and research 
facilities have been providing that opportunity to countless numbers of people in 
countless locales for thousands of years. 

This city, like many others, also has a science centre and it has brought 
curiosity, knowledge and fun to 18,000 people, mostly students and visiting 
dignitaries. Of course, no matter how you look at it, that is pretty small potatoes.  

However, the Big Little Science Centre is finally starting to lean toward big 
dreams rather than small ones.  

The centre, finding its home in Westsyde's David Thompson Elementary 
School, has been lovingly brought into reality and operated by now-retired science 
teacher Gordon Gore. Over the years, it has been nurtured to the point where today 
it is ready to hire a full-time operator. 

A recent sponsorship from the Kamloops Thompson Teachers Association 
and grants from the Natural Science and Engineering Research Council and the 
Stollery Charitable Foundation, with the possibility of a second Stollery cash 
award, have set the centre on a growth pattern in tune with the rest of the 
community. 

As well as an employee, Gore's original dream of providing students with 
interesting hands-on scientific understanding will soon release its wings to the 
public. That is expected to happen next summer. 

All of Kamloops will be able to share in the growth spurts of a science 
centre that will one day be housed in its own building with Gore getting proper 
recognition for his vision of bringing the art of scientific thought and reasoning to 
future generations in the Kamloops area.  

As we welcome a university, greet arts and culture on a grander scale and 
relish in diversified sports facilities, a science centre and its offering of knowledge 
is integral to the greatness of the community. 

It is important, therefore, for all the city's citizens and their elected officials, 
to make sure that Gore's Big Little Science Centre gets every consideration and 
boost it needs. 

When the call for further help comes — and it will — it will be up to all of 
us to make sure of its success for the future curious of all ages. 

After all, the Big Little Science Centre is Kamloops history in the making.  
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Who Are Our Directors? 
 

    

Joe O'Hara 
 
Joe O'Hara has constructed and contributed many 
intriguing devices to the BIG Little Science 
Centre. The loud giggling you hear when kids 
enter the first 'hands-on' room is all Joe's fault. He 
built the incredible carnival mirror that youngsters 
enjoy so much when they visit.  
 

Joe also constructed the 'Rube Goldberg'- 
style 'transit system' for Ernest the Balancing Bear, 
which is in the Isaac Newton room. He has also 
built several puzzles and a safe cover for the 
Infinity Mirror. Joe says he loves to build things, 
and to 'problem solve'. 

 
A welder and fabricator, Joe provides a 

much appreciated, very practical contribution to 
the BIG Little Science Centre Society. 

 

               Joe O'Hara 

 
Special Thanks 

The BIG Little Science Centre Society sincerely appreciates recent generous 
contributions from the following donors: Weyerhaeuser Company Limited, Judi 
Gelowitz, St. Ann's Academy and Allen Wootton (Terrace, BC).  
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BIG Little Science Centre Society  
New Board of Directors 

 
PRESIDENT 

Annette Glover 
Medical Laboratory Technologist, RIH 

Home: 3775 Overlander Drive, 
Kamloops, BC V2B 8M8 

Phone 579-5762/579-8790 
E-mail to: glover_annette@hotmail.com 

 

VICE-PRESIDENT 
Dr. Jim Hebden 

Retired Chemistry Teacher, Author 
322 Reighmount Drive 

Kamloops, BC V2H 1M2 
Phone: 578-8151 
Fax: 578-0148 

E-mail to: jhebden@shaw.ca 
 

SECRETARY 
Sharon Carrell 

Principal, Summit Elementary School 
425 Monarch Court, 

Kamloops BC V2E 1Y3 
Phone 372-1224 
Fax 374-6423 

E-mail to: scarrell@sd73.bc.ca 
 

TREASURER 
Geoff Blunden 

Chief Financial Officer 
Urban Systems Ltd. 

Suite 200-286 St. Paul Street 
Kamloops BC V2C 6G4 

Phone 374-8311  
Fax 372-5986 

E-mail to: gblunden@urban-systems.com 
 

OPERATOR 
Gordon R. Gore 

Science Writer, 
Retired Physics Teacher 
Home: 962 Sicamore Drive, 

Kamloops, BC V2B 6S2 
Phone 579-5722 
Fax: 579-2302 

E-mail to: grgore@telus.net 
 

DIRECTORS 
 

Brent Baker 
Management Consultant, 

Partner, McNair Baker Hurd & Associates 
Suite 1000, 235 First Avenue 

Kamloops BC V2C 3J4 
Phone 828-2902 

Fax 828 2904 
E-mail to: brent@mcnairbakerhurd.com 

 

Howard Grieve 
Operations Manager, 

Kamloops Heritage Railway, 
Home: 2296 Omineca Drive. 

Kamloops, BC V2E 1T9 
Phone 374-2141 (cell 319-8456) 

Fax 372-5332 
Home Phone: 374-6911 

E-mail to: hrgrieve@shaw.ca 
 

Dr. David McKinnon 
Retired Chemistry Professor, Writer 

944 Fleming Circle 
Kamloops BC V1S 1B5 

Phone: 828-1365 
E-mail to: dalimac@shaw.ca 

 

Terry McQuillan 
Civil Engineer, 

Retired CEO of Urban Systems 
Home:  3429 Overlander Drive 

Kamloops BC V2B 6X4 
Phone 579-2240 

E-mail to: terry_mcquillan@telus.net 
 

Joe O’Hara 
Fabricator-Welder 

Home: 3299 Schubert Road 
Kamloops BC V2B 6Y4 

Phone 579-5249 
E-mail to: KamloopsJoe@shaw.ca 

 

Eric Wiebe 
Retired Physics Teacher 

Home: 3432 Overlander Drive 
Kamloops BC  V2B 6X5 

Phone: 579-5410 
E-mail to: mew@telus.net 

 
 


