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First Day of Summer Science Camp

Ceius Graham holds the roll of paper towel so that Vanessa Tonn can demonstrate the
Bernoulli Effect using a leaf blower. (We call it “How to Get Toilet Paper to an Elephant”.)
Susan Hammond, our new Assistant Operator, is seen in the background.

More Photos of Day One, Camp One on Page 6.

Note: There will be special photo edition of the newsletter covering activities in Camp One and Camp Two.



2

Things I Tried or Wanted to Try

� I tried to bake an upside down cake, but the oven was too heavy to turn over.
� I wanted to hold a yard sale, but I only have two feet.
� As a golfer, I once shot three birdies and an eagle during an eighteen-hole round. The wildlife

conservation people were not impressed!
� My singing voice was so bad my Grade 8 music teacher asked me to sing solo --- so low that no one

could hear me.
� Driving in the countryside, I found a fork in the road … then a knife … then a spoon. It was a rewarding

trip.
� When I tried to tell a baker how he could make more dough, he said my advice was not kneaded.
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Ethylene Glycol
Jim Hebden, Ph.D.

It is unfortunate that the most frequent way chemicals become newsworthy is when there is a chemical spill, such as the
recent derailing of tank cars containing ethylene glycol into the Fraser River near Lytton.

Ethylene glycol has the chemical formula HO-CH2-CH2-OH, which looks like the diagram below.
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In general, the presence of multiple O-H groups gives chemical compounds a sweet taste. Table sugar, or
sucrose, has eight O-H groups and is very sweet, but the two O-H groups on ethylene glycol do give it a definite sweet
taste that creates a hazard to humans and animals alike.

Propylene glycol, HO-CH2-CH(OH)-CH3, and glycerine, HO-CH2-CH(OH)-CH2-OH, also have a sweet taste but
are less poisonous because they are metabolized (changed in our bodies) to chemicals that are either useful or easily and
harmlessly eliminated.

Ethylene glycol is made in two steps, starting from ethylene gas, a component of natural gas. Oxygen from the
air is added to ethylene gas in the presence of a silver catalyst to create ethylene oxide. The ethylene oxide is then simply
reacted with water to form the final product, ethylene glycol.

Ethylene glycol is a clear, colourless and odourless liquid that is slightly thicker than water (pours a little more
slowly), freezes at -13oC (although water-ethylene glycol mixtures don’t freeze until temperatures well below -13oC), does
not evaporate significantly if left in the open (although the vapours are poisonous if inhaled for a sufficient length of
time), and can absorb enough water from the air to double its weight. In addition, ethylene glycol is flammable, water
soluble and sufficiently poisonous that swallowing 100 mL is considered to be a lethal dose for an adult — one report
gives a value of 30 mL (two tablespoons). Needless to say, much smaller amounts are lethal for a child or small animal.

Spills of ethylene glycol in water and soil usually break down in a few days to a few weeks. Hence, even if the
rail car accident which prompted the writing of this article had dumped the entire contents of the tank into the river (it
didn’t; reports say that only a small leak occurred and that was quickly plugged), the enormous dilution by the river water
and the quick decomposition of the chemical together mean the effects of the spill will be small and rapidly disappear.

If swallowed, ethylene glycol initially causes a person to appear drunk, followed by depression, drowsiness,
vomiting, kidney damage, convulsions, and ultimately to coma and death. Interestingly, the final metabolic product of
ethylene glycol ingestion is oxalic acid, which is the same poisonous chemical found in rhubarb leaves (and which is used
in some kettle-cleaning products). The best way to prevent children and animals from being accidentally poisoned by
antifreeze containing ethylene glycol is to keep the antifreeze securely out of the reach of both and immediately wipe up
any spills that might tempt pets to lap up the sweet-tasting liquid.

Ethylene glycol is used in antifreeze mixtures, de-icing fluids for windshields and aircraft, brake fluids, paint and
plastic solvents, cosmetics, wood stains, adhesives, inks used by printers, stamp pads and ball point pens, and as a
preservative for some high school dissection specimens, in addition to numerous other industrial and chemical uses. One
other interesting use is as a humectant in cigarette tobacco, (A humectant absorbs water from the air to keep a substance
moist and prevent drying out.) The toxic nature of ethylene glycol provides an additional reason not to smoke cigarettes,
in addition to the fact that cigarette smoke contains several known cancer-producing chemicals, numerous other poisonous
substances and is radioactive. (Tobacco preferentially absorbs certain radioactive elements from the soil.)

Maybe next time I can write about a really interesting chemical such as phenylethylamine, which is produced in
the brains of people who fall in love (and in chocolate), and not have to write about chemical nasties that frighten
everyone out of their wits. Maybe … we will see.
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Science Fun for Your Family
Demonstrate Your Magnetic Personality

Gordon R. Gore

You Need

2 long steel spikes (30 cm)

1 plastic bucket full of standard steel nails (2.5 – 3.0 cm long)

1 neodymium magnet (2.5 cm diameter)*

What to Do

Give each of two volunteers a large steel spike. Their task is to see if they can use a large spike to pick up
regular iron nails from a plastic cup.

Secretly give one of the two volunteers the spike that has a neodymium magnet attached to the flat end, and tell
that volunteer to 'hide' the magnet from the audience, by holding the spike with the magnet in a closed fist.

When the volunteers have a 'contest', there is a clear winner. Make a 'big deal' about the 'loser' not being able to
lift any nails. (The winner must have a 'magnetic personality'.) Then, let them trade spikes and allow the
audience to see that it was a 'trick'.

The individual iron atoms in steel are all ‘magnets’, but they do not ‘work as a team’, so the ‘un-doctored’ steel
spike cannot lift any steel nails. If a neodymium magnet is attached to the flat end of a steel spike, its magnetic
field temporarily forces many groups of iron atoms into the same alignment, so that they ‘work as a team’. The
steel spike with the neodymium magnet on one end becomes a very strong magnet that can lift many nails. Once
the neodymium magnet is removed, the spike soon loses most of its magnetic strength, as the groups of iron
atoms (domains) return to their random alignments.

These neodymium magnets are available through Lee Valley Tools Ltd.,
P.O. Box 6295 Ottawa, Ontario K2A 1T4 1-800-267-8767 www.leevalley.com
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Robert Hooke, 1635-1703

Often called England’s Leonardo, he was an accomplished mechanic with 106+ inventions, as

an architect rebuilt London after the great fire, a microscopist, naming the biological cell,

and experimented with flight.

Dr. C. J. (Kip) Anastasiou

Robert Hooke was born on the Isle of Wight in modest circumstances. He had an excellent mind but a weak
and distorted body. His clergyman father died when he was about 13. Because of his outstanding artistic talent, he was
sent with his 40-pound inheritance to study with England’s best portrait painter in London. He couldn’t tolerate the
odours, so with the help of family friends enrolled in the best school in England, Westminster School in London.
Whatever he tried, he was brilliant and excelled. He entered Oxford for his university training and soon connected
with the scholars who would form the Royal Society in London. He worked with John Wilkins (1614-72) on flight
and then as Robert Boyle’s (1627-91) assistant, improved the efficiency of the existing vacuum pump to allow
Boyle to complete his work on the gas laws. In London, he was appointed curator of experiments with the newly
created Royal society and as such was required to demonstrate 3-4 new experiments for each weekly meeting and his
work was never found wanting! In addition, he was appointed Professor of Geometry at Gresham College, London.
Sir Christopher Wren (1632-1723), a close friend and collaborator of Hooke’s, was appointed Professor of
Astronomy.

Hooke published Micrographia in 1665, in which he dealt with biology, naming the biological cell,
mechanics, inventing the universal joint, astronomy with detailed and accurate observations and drawings of the
moon’s surface. With its spectacular illustrations, it was a colossal hit.

After the great fire of London in 1666, Hooke and Wren, though neither had training in architecture, were
appointed Surveyors General for the rebuilding of London. For each of them, this job was on top of their other
appointments! Wren was responsible for royal and church buildings (hence the rebuilding of St. Paul’s) and Hooke
was responsible for the restoration of the streets, safety from future fires, commercial, municipal buildings and
private homes. It was said that he was the man who measured London for its restoration. His most famous building
was Bethlehem Hospital (Bedlam) for the insane. (It didn’t burn; it was replaced). It was 540 feet long, and he
designed it after Versailles, with beautiful gardens all around. “What is good enough for French kings is only good
enough for a mad Englishman” and every Englishman believed it! Of all the hundreds of structures Hooke designed
and had built, only one church remains today.

Hooke was fascinated with watches and clocks and was a close collaborator with Thomas Tompion, the most
accomplished watch and clockmaker in 17

th
century England. Hooke was fascinated with the problems of accuracy,

inventing the spring balance for watches and the anchor escapement for pendulum clocks, greatly improving
accuracy in both.

He contrived a telescope in his house, consisting of an eyepiece lens suspended through holes in the floors
and roof of the house by strings! The objective lens was installed in the roof with a cap to keep the dirt, rain and
snow off. To observe the sky sweeping by, Hooke had to lie on his back in his basement and look up through 36 feet
of his house to the objective lens in the roof to the heavens above, as he illustrated it in Attempt to prove the motion
of the earth (1669). His brilliant illustrations were always very clear and concise.

During almost all his entire London life, he lived in a spacious apartment in Gresham College, where the
Royal Society was also housed. His diaries show what a busy socialite he was. One of the requirements of a
professorship at Gresham College was that you were not allowed to marry. And Hooke never married. However,
there were no strictures against chambermaids, and with more than adequate records of Hooke’s sexual encounters in
his diaries, his sex life was fulfilled.

Hooke was very embittered toward the end of his life. His many health problems, some associated with his
twisted body, some with the nasty quarrel with Sir Isaac Newton, made for an incredibly difficult ten-year decline
to his death in 1703.
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SSummer Science Camp Day One (Fluids) in Photos

Eric Wiebe waited very patiently for the sun to break through, and then the 16-m long hot air balloon finally
expanded and lifted off the ground.

Thomas Andrucson lifts a very heavy book using lung power.
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Fifteen youngsters showed up for Camp Number One. Camp Number Two is already nearly filled to capacity.

Left: Campers use their lungpower to lift a table (and Celia Arnott). Volunteer Ken Schroeder provides
encouragement. Right: Student demonstrator Jonah Nystoruk removes the air from around a balloon using a
vacuum pump.

SUMMER CAMP TWO July 21 to July 25

Day 1 (Monday July 21st): Moving Along
Day 2 (Tuesday July 22nd): Riparian Zone Field Trip
Day 3 (Wednesday July 23rd): CSI Cookie Caper Day

Day 4 (Thursday July 24th): Fossil Field Trip
Day 5 (Friday July 25th): Electricity and Magnetism
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SSummer at the BIG Little Science Centre

Summer Drop--in Times

Summer ‘Drop-in’ Times 11 AM to 3 PM on these dates (2008):

July 14 to July 18
July 28 to August 1
August 5 to August 8
August 11 to August 15

Admission: Family $10.00 Adult: $5.00 Children under 16: $2.00 Children under 5: Free
BIG Little Science Centre members: Free

Children younger than 15 years old must be accompanied by an adult.
For information about membership or about the BLSC, our web site is

www.blscs.org .

Mind-body Coordination
Source: Grand Illusions Newsletter (Hendrick Ball)

1. While sitting in a chair, lift your right foot off the floor, and make clockwise circles in the
air with your foot.

2. Now, while doing this, draw the number "6" in the air with your right hand.
3. Your foot will change direction!

No matter how hard you try to keep your foot turning clockwise, it will always change
direction.

http://www.grand-illusions.com/


