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Working under Pressure: It all started with a class activity to build a model of an automobile braking system
using plastic syringes and tubing. When the class experiment was over, these four future engineers wanted to
see if they could connect all the syringes from the class project into one system, and make it work. Well, it did!
Erik Bonderud, Matt Carr, Carson Shantz and Cameron Couture are regular visitors with teacher Barbara
Berndt from Parkcrest Elementary School. More Photos on Page 4.

Inquiring Minds Want to Know!
This is a new feature, in which members of the BIG Little Science Centre answer questions that a curious
youngster or interested adult might ask. (Feel free to send in your own query.)

What Makes Popcorn Pop? Jim Hebden Page 5
Where Does Sugar Come From? David McKinnon Page 8
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Secondary Science Day Camps are being planned for grade 8 and 9 students in April. These
camps are sponsored by the Kamloops Foundation.
Invitational Science Day Camp #6 for elementary students will be on Friday May 15 2009.
Eight (8) of the 20 spots are already taken. Administrators or Teachers: If you wish to reserve
spots for your school, please e-mail Gordon Gore at grgore@telus.net. This camp is sponsored
by ASTTBC.
Next Directors’ Meeting is onWednesday May 20, 2009.
Summer Camps are being planned for July 6 to 10, July 20 to 24, and August 10 to 14.

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
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Gord Stewart

Phone (250) 554 2572
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E-Mail: gord@blscs.org
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Susan Hammond
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or (250) 554 BLSC

E-Mail: susan@blscs.org
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http://blscs.org
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Dr. Gordon R. Gore
#404F - 3255 Overlander Drive

Kamloops BC
Canada V2B 0A5

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

Approximately 50,000 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 or
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

This Newsletter is received by approximately 460 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for Your Family
Using Your Lungs to Lift Books

Gordon Gore

The heavy book is lifted quite easily by air blown into the bag. A modest pressure exerted by the air in the bag can exert a
large force. Pressure is equal to force divided by area, and therefore force is equal to pressure multiplied by area.

If pressure =
force
area

, then

force = pressure x area.

Because of the large area of the bag contacting the book, a large enough force can be exerted on the book to lift it. (A
similar technique, using large, sturdy inflatable air bags, can be used in emergencies to lift heavy vehicles or fallen trees
that have trapped victims underneath them.)

You Need

1 plastic sandwich bag
1 heavy book
your lungs

What to Do
1. Place a large, heavy
book on your bench in
front of you. Try
moving the book by
blowing at it as hard as
you can. It makes you
feel silly, doesn’t it?

2. Place a large, plastic
sandwich bag under the
book, as in the Figure.
Gather up the open end
and blow air into the
bag. Observe what
happens to the book!

3. With teamwork, several books can be
lifted using ‘lung power’.

Top photo
Jack Gardiner and Taylor Killoran
Right photo
Erik Bonderud, Cameron Couture,
Carson Shantz andMatt Carr.

All students are from Parkcrest
Elementary.
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Experimenting with Fluids
Gordon R. Gore

Brady and Andrew Mitchell and Brennan

Alex and Allissa Cameron, Carson, Erik, Matt

Yes, they did lift this stack of books!
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Basic Brake System Model Very Complex Brake Model

’Blowing Up’ Allissa 1 ’Blowing Up’ Allissa 2

‘Blowing Up’ Allissa 3

The Parkcrest Elementary Group visits
the BIG Little Science Centre on a
regular basis. This great group of kids not
only pilots activities we design for science
camps, they contribute ideas as well. This
time they tried out a few of the activities
with fluids that will be used in a science
day camp that others will attend in April.
We provide a set of written instructions to
start with, but these kids always ask,

“What if…?”

… and that is where we learn from them.

Thanks, Barbara Berndt, for
creating this opportunity for us to work
with these wonderful kids!
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Jons Jakob Berzelius (1779-1848)
He discovered the elements Silicon, Cerium, Selenium, and Thorium, established the Law

of Definite Proportions and the Modern System of Chemical Notation, making him a father

of Modern Chemistry.

Kip Anastasiou, Ph.D.

Born in the smallish town in Sweden, Vaversunda, he was raised by reluctant relatives when both his parents died. His
father had been a school principal and his mother a highly intelligent woman. He was fortunate to be enrolled in a
very good gymnasium (high school) where a new professor took him under his wing. The new teacher had been a
naturalist in the East Indies and was very keen on collecting and identifying local animals and plants and this was just
what Jons Jakob was interested in. Unfortunately, it was the only thing that he studied, so he ranked last when he
graduated. Fortunately, his favorite teachers and a friendly minister had some influence at Uppsala U. and he was
admitted. Unfortunately, he engaged in the same behavior at Uppsala and ran into trouble with his professors and the
dean. In spite of these problems and even though he had studied with the famous Ekeberg (the discoverer of the
element Tantalum) and others, he only achieved his licenciate with a specialty in Physics! He got his Doctor of
Medicine degree in 1802.

He practiced medicine for a few years until his employers realized that he was more than competent at
chemical analysis and set up a lab for him. This soon led to an appointment (Assistant Professor of Botany and
Pharmacy) at the medical school, Karolinska Institute in Stockholm. If you think this was a bed of roses, imagine
working in a chemistry lab where the average temperature in the long Stockholm winter was -60 and quite often
dropped to -100 Celsius! Even after he married at age 56, the living room temperature in front of the fire in his living
quarters hardly ever exceeded 00 during the long cold months. The dining room was worse! The professors in
Sweden had to be tough. However, later in his career, at least the lab was kept warm with its allotment of coal!

Having a freezing lab didn’t stop him and he was known to his students for his continual humorous banter as
he worked at the lab bench. His students, often at the same bench, loved it. He was, for the time, an incredibly
fastidious and accurate analytical chemist. He was a happy chemist, (and heavily clothed!). One of the first principles
he established was the law of definite proportions, stating that elements react with each other in definite proportions
by weight. In this, he was a follower of the Englishman, John Dalton, whose work he improved upon. Dalton,
however, used a very complicated and difficult system of symbols (begun by the alchemists) to represent the
elements. Berzelius invented the current system of abbreviations of the Latin names of the elements, e.g. Natrium
(Sodium) became Na as in NaCl, common table salt. However, Berzelius put the number of atoms in the compound
as a superscript, which was later changed to a subscript.

When Berzelius began working in organic chemistry, collaborating, at first with the famous organic
chemist, Liebig and others, it was a new field and new terms were needed. He came up with terms such as catalysis,
catalyst, protein, isomer and many others in common usage today.

He, like his Danish colleague and friend, Oersted, was very interested in communication between scientists.
Every year during the bulk of his career, he summarized the year’s advances in chemistry and physics and published
it in his journal. This summary was translated in several other languages.

While he was having fun at his laboratory bench, he spent much of his time analyzing mineralogical
specimens. As a result, he and his students were able to first isolate and describe some 11 elements new to science.
(With all the confusion at the time, maybe it was only 9, but still a great achievement!). Considering that all Swedish
chemists from the first half of the 1700’s through to Berzelius and his students, discovered 22 of the 56 known
elements, they did well. He also earned the Copley Medal when he designed a new system for Mineralogy based on
chemistry.

As mentioned above, Berzelius didn’t even think of marrying until he was 56. Although he was almost
smothered in honors, he never felt he could afford marriage — in terms of neither salary nor time. As one
biographer stated, in Sweden, an ox was more valuable than a professor at the time. He worked at his chemistry a
long day and in the evening he wrote up his findings for publication. But when he did marry, it was to the beautiful
24–year-old daughter of the close friend with whom he had celebrated the last 20 Christmases. The marriage was a
close and successful one but with no children. In old age, he became, as in his school days, quite cantankerous,
feeling that he didn’t seem to get anything accomplished and that his formerly diligent students were getting lazy in
their middle age. Even the lab lost its charm. When he died at age 68, I am sure he was glad to be out of his hated old
age.

Sources: J. Jorpes. 1966. Jac. Berzelius, His Life and Work. Almquist and Wiksell. Evan Melhado. 1981. Jacob Berzelius, The
Emergence of his Chemical System U. of Wisconsin Press (in part). Sophie Forgan (editor) 1980. Science and the Sons of Genius.
Science Reviews. (in part). Victor Robinson. 1928 Jons Jakob Berzelius. Medical Life,35, #4. W. Tilden.1928. Sketch of Berzelius.
Medical Life,35, #4. Wikipedia and other Internet sources: Berzelius, Wohler, Mosander, Sefstrum, Scheele, Arfwedson, Ekeberg, and a
few others.
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Thank you to the Applied Science Technologists and Technicians of British Columbia (ASTTBC) for
assisting with the cost of printing this newsletter.

Kids ‘Tell It Like It Is’
Gordon R. Gore

After a session of volunteering at the BIG Little Science Centre, I put on my winter coat, gloves and hat, and headed out
the back door of Bert Edwards Science and Technology School, pushing my walker. It is an 8-minute walk from the
school to the city bus stop on Westsyde Road. (I can no longer drive a car.)

As it happened, it was recess, and the schoolyard was filled with young and energetic kids. The girls were
skipping rope and the boys were doing what boys do at recess. There were several seven or eight-year-olds playing on the
pathway out to the street, as I slowly but surely made my way through the yard out to York Avenue.

When he saw me coming, one eight-year-old boy proclaimed in a loud but polite voice, “Watch out for the old
man!” He was not being rude, just making an objective observation, as innocent eight-year-olds will do. Everyone stepped
aside and let ‘the old man’ through, and I thanked them.

Now I know it is official: I am an old man.

When Physicists Have Road Rage

Vintage Ehren Stillman Cartoon

Founding Director of BIG Little Science Centre Society Wins Engineering Award

Terry McQuillan, founder of Urban Systems, is this year’s winner of theMeritorious
Achievement Award from the Consulting Engineers of British Columbia.
According to the Daily News, “McQuillan was recognized for his work in Urban
Systems, which involved developing a practice where people of like mind but different
skills would work together and share both the responsibilities and rewards.” Terry
received the award on March 7 in Vancouver. Congratulations, Terry!

Terry McQuillan was a great help to us in the early days of getting the BIG
Little Science Centre Society on the right path.
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The answer is: water! Popcorn kernels have a hard, watertight shell surrounding a softer interior made of soft
starch, a little sugar (and other stuff) and a little water. When the popcorn kernel is heated well above the
normal boiling point of water, the starch-sugar mixture inside the kernel is baked and the water inside the kernel
turns to steam, generating a large pressure inside the kernel. This pressure build-up eventually causes the outer
shell to explode open, like an over-filled balloon, and the baked starch-sugar mixture inside is instantly
transformed into a large, fluffy mass of ‘popped’ popcorn. So why doesn’t every kernel ‘pop’? A little thought
tells you that there must have been insufficient water inside the kernel to cause an explosive pressure build-up.
Popcorn that is too old frequently leaves behind many un-popped kernels because the outer shell is not
completely waterproof, allowing some of the water inside the kernel to escape and dry out the inside.
(Occasionally, an outer shell may also have a slight split or tear which allows water to escape and prevent the
kernel from popping.)

Why does the temperature have to be well above the normal boiling point of water when water turns to
steam at exactly its boiling point? Well, the reason is that the steam can’t escape from inside the kernel until it
has generated a sufficiently large pressure to break the tough outer shell of the kernel and make it explode.
When water has a large pressure exerted on it, the water has to have much more energy before it can overcome
this pressure and turn to steam, and in order to obtain this higher energy, the water has to have a higher
temperature. (Water normally boils at 100oC, but at the bottom of deep ocean trenches where molten lava
erupts, the water is found to boil at around 400oC because of the huge pressure resulting from over 10 km of
water piled on top the trench!)

If you have a good kitchen scale, precise to 1 gram, you can do a little home experiment to show that
water escapes when popcorn is popped. First, place some popcorn kernels in a bag or other light container on
the scale (enough for a nice snack when you are finished). Write down the scale reading as accurately as you
can – don’t round off the numbers. Next, pop the popcorn, being careful not to lose any popped or un-popped
kernels. When the kernels have popped, place both the popped kernels and any un-popped kernels back in the
bag, and weigh everything again. Write down the new weight. Now subtract the weight at the end from the
weight at the beginning. This difference is the weight of water that escaped when the kernels exploded. Good
scientists, even young ones, like to check their results, so let’s do that now. Divide the weight of the water that
escaped by the weight of the un-popped kernels at the start of your experiment, and then multiply the result of
the division by 100. This tells you the percentage of water in the original popcorn. A search of the Internet tells
us that the ideal percentage of water in popcorn is between 13.5 and 14.0%. How well do your results agree
with the published results? (Don’t get frustrated if your results aren’t in that range: you really need a high-
precision lab balance to get results that agree perfectly. Your experiment is still great because you learned
something new and proved it like the scientist you are going to be.)

You may now eat your experiment.
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First, I should define what sugar is. There are many compounds that the chemists and nutritionists etc. call sugars, but to
the layman, sugar is the white crystalline material, also called table or cane sugar, that is used as a sweetener. The
chemists call this sucrose. This material is chemically identical to maple sugar and beet sugar. These names only tell us
the actual botanical source of the sucrose.

Sugar cane is a plant (genus Saccharum) of the grass family that grows in tropical or semi-tropical areas with
quite high rainfall. The plant is a complex hybrid of several related species and probably originated in Southeast Asia, but
it is now grown worldwide. Several canes grow successively from the root clump, but after a while, the growth is not so
vigorous and new plantings of stem cuttings are made. In favourable circumstances, several crops can be harvested in one
year. Brazil is the world’s greatest producer of sucrose.

The plant grows to several metres tall. When ready, the stems of the plants are harvested, crushed, and the sugary
solution separated. Sometimes the crushed residue is further extracted with water. Careful clarification, decolourizing and
concentration give syrup that is induced to crystallize by ‘seeding’ with finely powdered sugar. This is further re-
crystallized if necessary. The syrupy residue, from which the sugar crystallized, is further concentrated and is known as
molasses. The stem residue, known as bagasse, can be burned for fuel, or, since it has high cellulose content, used for
papermaking.

For beet sugar, varieties of beet (Beta vulgaris) have been bred* with good concentrations of sugar, which can be
extracted from the sliced beets and processed into crystalline sugar using methods similar to those for cane sugar. Beets
prefer temperate climates; thus, even Canada had a substantial beet sugar industry, but sugar from this source does not
compete economically with cane sugar without subsidies.

For maple sugar, sap from sugar maple trees (Acer saccharum) can be collected and concentrated to give syrup,
and further concentration gives maple sugar. Quebec is one of the world’s major suppliers of maple syrup. As the
distinctive flavour of maple sugar or syrup is highly prized, the material is not further refined into colourless (and
flavourless) sugar. Other maple species can also be used but the sugar maple is the most commonly used. Even birch sap
can be processed into syrup.

Sugar producing areas were thought of as very valuable prizes in various 17th and 18th century wars, with some
interesting trade-offs. For example, at the Treaty of Paris, which ended the Seven Year’s War (1756-1763), the French
traded off any further interest in what became Canada for some sugar producing West Indian islands that the British had
earlier captured from them.

In Medieval times, sugar was virtually unknown in Western Europe, and honey would have been the main
sweetener used. Honey is mainly a mixture of two sugars known as glucose and fructose. The molecule of sucrose is
actually composed of these two other sugars and can be split into them by boiling with acid.

• They were originally bred by the French as a source of sugar, because the Royal Navy was blockading French ports and they
could not get access to cane sugar. These varieties of beets lack the familiar intense red colour, for obvious reasons.
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