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Secondary School Science Day Camps
I did it! Shannon Mitchell uses her ‘lung power’ to lift two heavy books, as Amy Robinson cheers her on. Both girls
are in Science 9 Honours at South Kamloops Secondary School. They were attending a science day camp for secondary
students at the BIG Little Science Centre, sponsored by The Kamloops Foundation. More photos Pages 8 to 15.

Inquiring Minds Ask!

What is Soap and How Does It Work? Dave McKinnon

Why Does Thunder Follow Lightning? Gordon Gore

Microwaving Water Jim Hebden
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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
and President

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

Kamloops BC
Canada V2B 0A5

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

Approximately 52,600 visitors have
enjoyed visits to the

BIG Little Science Centre!

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 3:00 PM
On Saturdays, there is a special show/activity at 1:00 PM.

CLOSED SUNDAYS and HOLIDAYS

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

Admission
Adults: $5.00 Children 6 to 16: $2.00 Under 6: Free

Family: $10.00
Annual Membership: $35.00

Summer Camps
July 6 to July 10
July 20 to July 24

August 10 to August 14

Invitational Science Day Camp #6
for Elementary students will be on

Friday May 15 2009.
This camp is sponsored by ASTTBC.

Next Directors’ Meeting is on
Wednesday May 20, 2009.

This Newsletter is received by approximately 475 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for Your Family
Water Vs Air

Kain and Jacob illustrate their technique.

You Need: 1 large tray of water, 1 2-litre pop bottle with cap, tap water

What to Do

1. Fill a plastic pop bottle to the brim with water.

2. Cap the bottle tightly.

3. Fill a tray of water nearly to the top.

4. Turn the bottle over and put the mouth of the bottle below the surface of the water in the tray.

5. Predict what will happen to the water in the bottle when you unscrew the cap.

6. Ask a friend to unscrew the cap, while you hold the bottle straight up in the tray.

7. What happens to the water in the bottle when the cap is removed?

8. Why do you think this happened?

Imagine a column of air above the tray of water, reaching to the top of the atmosphere. The force of gravity on
this air is the source of air pressure that keeps the water from flowing down out of the bottle. Atmospheric
pressure at sea level can support a column of water 10.3 m high! Atmospheric pressure in fluids (in this case air
and water) acts equally in all directions, not just down.
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John Dalton (1744–1866)
A Brilliant Mind from Humble Beginnings, He was the First to Study Color Blindness (Daltonism!) He

Formulated a Number of Gas Laws which Led to Dalton’s Atomic Theory, Which in Turn Led to the

Law of Multiple Proportions.

Kip Anastasiou, Ph.D.

John Dalton was born in the small town of Eaglesfield in the Lake District of England. The family was devoutly Quaker
and of very modest circumstances. When his school was shut down due to financial circumstances, at 12 years old Dalton
with his brother set up a school and taught the younger students, apparently quite successfully, remaining active in the
running of the school. At 15, he moved to teach at a boarding school in a nearby town, and about his 17th year, he was
made principal and remained there for 8 years. All this time he was studying Greek and French languages, Mathematics
and Natural Philosophy. At the same time, he busied himself with many experiments, becoming very adept in the field of
Physics.

In 1793, he moved to Manchester to become a tutor in the dissenting (from the Church of England) New
College. He enjoyed the life in Manchester, remaining there for the rest of his life. He joined the Manchester Literary and
Philosophical society in 1794, which was to be very important, bringing Dalton to the notice of the scientific community.

Dalton was colorblind, with a particularly severe type called deuteranopia. In this form, the M-cone is absent
from his eyes so the only colors actually seen are yellow and blue; all others appear a drab dirt color or a drab yellow.
Dalton’s first paper delivered to the Manchester ‘Lit and Phil’ described the very first scientific analysis of color
blindness. It was such an important study that for many decades all types of color blindness were called ‘Daltonism’.
Dalton was quite sure that it was due to a pigment in the humors of the eye, aqueous and vitreous, and left instructions to
have his eye removed and checked for pigment after his death. Both humors were found to be clear and colorless, so
Dalton was wrong, but they preserved his eyeball and that allowed his genes to be checked! 150 years after his death,
DNA evidence from Dalton’s preserved eyeball showed that he had deuteranopia, so today only this type of color
blindness is called Daltonism.

Though the idea of atoms goes back to the Greeks, John Dalton elaborated the idea into an integrated theory for
chemistry. When he worked out his atomic theory and put the symbols together to form compounds, Dalton realized that

By 1804, Dalton had already completed many
experiments on the physics of gases and had promulgated
several laws regarding their physical behavior. All of these
laws were superseded by the Kinetic Theory of Gases in the
mid 1800s. But the work that led him to develop these laws
also led him to the conclusion that gases, indeed all matter,
must be made up of little knots of matter called atoms. In his
atomic theory, he believed that all the atoms of any element
were identical, different from those of other elements and
would combine with atoms of other elements to form
compounds.

To facilitate the description of atoms and
compounds he devised symbols (many derived from the
symbols used by alchemists) to represent atoms of different
elements. He determined as best he could the ‘weights’ of
these atoms relative to the ‘weight’ of Hydrogen to which he
applied the ‘weight’ of 1. These atomic weights were
inscribed above the symbols. He also believed that these
atoms were indestructible and could not be converted into
other elements, but the Curies, Marie and Irene put an end to
that idea!
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when compounds form, atoms of elements would have to do so in ratios of whole numbers. For example to make
ammonia, NH3, there would have to be one part of nitrogen to three parts of hydrogen to make the compound, and the
‘weight’ of the resulting compound would have to represent their total ‘weights’ (in terms of their relative atomic
weights). These ideas formed the Law of Multiple Proportions.

Dalton’s Atomic Theory was celebrated by scientists throughout the scientific world and rewarded with
international recognition of his work. However, it took major recognition of the modest, homespun Dalton in France,
particularly, when they elected him, first a corresponding member and then a promotion to corresponding secretary of the
French Academy of Sciences, before the British made him a member of the Royal Society. The problem was that to be
elected to the Royal Society, you had to apply first, but Dalton was a Quaker and Quakers never put themselves up for
anything. The society waved the rule for Dalton and elected him. The French honors were particularly unusual because
before a new member can be elected to the Academy a sitting member has to die. Even Marie Curie never made it
(because she was a woman!).

Many other honors followed Dalton, a man of poverty, who financed his research by teaching students and
giving lectures. He was considered to be a mediocre lecturer, partly because of his Lake District accent and apparently
partly because he tended to mumble. Still, people came in droves because what he said was fantastically interesting and
usually new, at least to his listeners. Therefore, he had to be honored, and when Oxford wanted to give him a doctorate,
Quakerism almost interfered again, because the doctorate gown is a brilliant crimson red and Quakers simply do not wear
a showy color like red. This was overcome because Dalton was colorblind and as far as he was concerned, that gown was
a Quaker-friendly dirt color! A similar ruse was used to dress him for his audience with the king. Colorblindness can be
helpful to those wishing to give honors to a Quaker!

On his death from a series of strokes at age 77, Dalton was given a state funeral by the city of Manchester. He
is endeared there as the city’s favorite scientist with a statue now residing in city hall.

Sources: Cardwell, ed. 1968. John Dalton and the Progress of Science. Manchester Univ. Press (in part). Patterson. 1970. John Dalton
and the Atomic Theory. Doubleday. Thackray.1972. John Dalton. Harvard Monographs. (in part). Internet: Black, Dalton, Gay-
Lussac, Color Blindness, Manchester Lit. and Phil., French Academy of Science.

Photo by Rhoda Klein (Science World) Ehren Stillman Cartoon
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A soap is a type of salt, A salt is formed when an acid reacts with a base. One kind of soap is formed when an
acid called stearic acid reacts with a base called sodium hydroxide. Stearic acid is like the model of the
molecule in the photograph, but it has a hydrogen atom at the end where the sodium atom is located.

The ‘salt’ (soap) molecule, called sodium stearate, has an end that prefers to dissolve in oil, and another
end that prefers water. The oil-liking end is non-polar. The water-loving end is polar, like water. (Water
molecules are electrically neutral, but the charge on each molecule is distributed in such a way that one side of
the molecule is negative, and the other side of the same molecule has a positive charge.)

Now, a general principle in chemistry is that a good solvent should be close in structure or character to
the material to be dissolved. For example, water, a polar liquid, easily dissolves sodium chloride (common salt,
an extremely polar material). Turpentine, a non-polar liquid, easily dissolves chewing gum, a non- polar
material. Conversely, turpentine does not dissolve salt, and water has no effect on chewing gum. In the soap
molecule above, the non-polar end will be attracted to oily (non-polar) materials, and the polar end to water.

This is what gives soap its cleaning power. First of all, the molecules of soap reduce the attraction of
water molecules to each other, so that the water can more readily wet your skin, or clothing, or whatever you
want to wash, and loosen dirt. Secondly, the non-polar ends of the soap can dissolve in any greasy (non-polar)
material on your skin or clothing (e.g. from perspiration), while the polar ends are still surrounded by water
molecules The polar ends now help lift off the greasy material into the polar water, which is rinsed away,
leaving your skin or clothing clean.
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Multiple lightning strikes over Kamloops, British Columbia Gordon Gore Photo

Lightning consists of a very large electric current between two oppositely charged bodies: often a cloud and the earth, but
sometimes between clouds, within clouds or between clouds and the upper atmosphere. Extremely high temperatures
(hotter than the sun’s surface) cause air to briefly expand around the entire path of the lightning strike. This produces a
very loud rumbling sound which we call thunder.

The light from the flash travels at a speed of about 300,000 kilometres per second. If you are 3.0 km from the
lightning strike, the light will reach you in only 0.00001 seconds. (For all practical purposes, it reaches you
‘instantaneously’.)

The sound of the thunder travels approximately 330 metres per second, or about 1/3 of a kilometre per second.
If you are 1.0 km from the lightning strike, the sound of the thunder will reach you in 3 seconds. For every 3 s delay
between the flash and the crash, the lightning strike is 1 kilometre away. A 6 s delay means the strike occurred 2 km
away. A 9 s delay means the strike occurred 3 km away.

Another Kamloops Storm Gordon Gore Photo
If you wish to read some interesting facts about lightning, see these sites:
http://www.ucar.edu/communications/infopack/lightning/kids.html
http://www.nssl.noaa.gov/primer/lightning/ltg_basics.html#

http://www.ucar.edu/communications/infopack/lightning/faq.html#sprites

To take lightning photographs I used to
place the camera on a tripod, set the
shutter to ‘bulb’, open the shutter when I
anticipated lightning strikes in the
distance, and close the shutter after
several strikes had occurred. (This only
works at night, of course.)

One time I was standing on my
sundeck and felt the hair on the back of
my neck rising. I quickly ducked into the
house with the tripod and camera.
Seconds later, there was a bright flash
and a huge crash. Lightning had struck
the hill behind my house, only 60 metres
away. That was close!
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Kamloops Foundation Secondary School Science Day Camps
April 21, 24: South Kamloops Secondary School Visitors

Susan Hammond Stuart

Mairi Jennifer
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Sienna Kendall Jacob

Amy Frankie Portia Emily
The BIG Little Science Centre held four science day camps for secondary students in April and on May 1. The
first two groups were from South Kamloops Secondary: Grade 9 Honours Science students on April 21, and
selected Grade 8 science students on April 24. The photos show a few of the many activities students tried
involving fluids. On April 28 and on May 1, we had visitors from Westsyde Secondary and from Sa-Hali
Secondary. Thank you, Kamloops Foundation, for sponsoring these very successful camps!
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April 28: Westsyde Secondary School Grades 8 and 9

Brenden Ken Schroeder Photo

Jessica, Riley Susan Hammond

Eric Wiebe Chantal
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Madison, Niki

Mike, Cassidy Riley, Natassja, Jessica

Thanks to all staff and volunteers who made the camps such a success: Gord Stewart, Susan Hammond, Adele
Stapleton, Ken Schroeder, Eric Wiebe, Gordon Gore, Sheryl Bowie, Fin Page and Science World guest demonstrator
Rhoda Klein.



12

Justin, Levi Brianna, Kim

Ken Schroeder, Madison, Susan Hammond Madison

Eric, Mike Brook, Jayson
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Jessica, Riley Jeremy, Caisha

Kaylie, Chantal Brydon, Levi

Kelly, Cassidy Rhoda Klein from Science World
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May 1, 2009 Sa-Hali Grades 8 and 9 Visitors

Adele Stapleton, Tanner, Elliot Gabi, Kyla

Shivam Brody, Ty
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Tyson Eric Wiebe, Sean

Kelsey, Anastasia

Steven, Logan Sheryl Bowie, Stefan, Nicholas
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Scratched Glassware Is Good For You

A Warning About Microwaving Liquids
Jim Hebden, Ph.D.

Chemists have known for many years what the general public is only now learning: brand new glassware can be
hazardous. Let me explain why ‘old is good’.

Chemists frequently have to boil solutions in beakers and flasks. Usually, the glass containers have been used for
several previous reactions so that they have become scratched through repeated usage*. When a liquid boils, little bubbles
of gas form on the inside of the glass and carry away the added heat. These bubbles form on imperfections or scratches in
the glass, called nucleation points, which allow large numbers of hot molecules of liquid to simultaneously leave their
liquid neighbours and go into the gas phase. However, a problem arises if the glassware is brand new: there are no
scratches present to act as nucleation points. As a result, the liquid continues to get hotter and hotter until it is above the
normal boiling temperature. This is called superheating. Eventually, the liquid’s temperature gets so high that the
slightest disturbance (such as a speck of dust landing on the hot liquid or someone bumping the beaker or even walking
by) causes almost the entire amount of liquid to instantly boil and turn to a gas. The result is a small explosion that sprays
hot liquid over everything.

As you can imagine, chemists (or anyone else) don’t enjoy getting sprayed with boiling liquids, so they quickly
learned to take precautions to prevent such a disaster. Because chemists can be as clumsy as anyone else (honest!) they
usually have a good assortment of broken ceramic dishes and crucibles around. These ceramic chips are not thrown away;
instead they are kept and used as ‘boiling chips’. Whenever chemists start to boil a liquid, they throw in a couple of small
ceramic boiling chips. Then, as the liquid gets hot, a steady stream of bubbles forms on the chips and an explosive boiling
accident is prevented. (Usually, such an explosion is quite rare but boiling liquids that don’t have boiling chips routinely
are seen to ‘bump’ in a series of mini-explosions that can cause boiling liquid to erupt and spray small amounts of
material numerous times.)

Okay, now that chemists have everything under control, let’s look at the dangers of microwaving liquids. Several
nasty accidents have been reported, and the description of the accident is almost always the same. In a typical accident, a
cup of water, tea or coffee is placed in a microwave oven for several minutes, using a new cup. The water does not boil.
Then when a person retrieves the cup from the oven, or when either a spoon or some sugar is placed in the cup, there is an
explosion of boiling liquid that sprays the person and causes serious injury. If you have thought about the above
paragraphs, you can probably figure out what caused the accident. Because the cup was new, it didn’t have any scratches
to serve as nucleation points. As a result, the liquid was superheated when it was microwaved. A disturbance such as
picking up the cup, putting in a spoon or adding sugar triggered an explosive boiling reaction and the victim was burned
by boiling liquid.

So, boys and girls, mom and dad should be happy if you accidentally scratch their new mug. You are helping to
prevent them from being splashed with hot liquid, but you may have to show them this article to convince them that you
don’t have to be sent to your room!

* Chemists frequently use glass ‘stirring rods’ to remove a reaction product from a flask or beaker, and these stirring rods
cause scratches when they contact the inside surface of the beaker, etc. In addition, chemists often deliberately scratch the
inside of flasks, beakers and test tubes to provide additional nucleation points and help crystals form as a solution cools.

Thank You!
Thank You to Mrs. Comeau's class from Dallas Elementary and to Mrs. Holland's class from Arthur
Stevenson, for generous donations to the BIG Little Science Centre.

Thank you to the Kamloops Foundation for sponsoring our first secondary school science day camps.


