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‘Bubbling with Enthusiasm’ Kalista Martin and Kiara Weiss (both Grade 1) from
Kamloops Christian School team up to create a large bubble using the soap film device at the
BIG Little Science Centre. Taylor Corsi (left) and Kalista’s grandpa Raymond Gilbert,
observe. Grades 1 and 2 students were visiting for a demonstration on magnetism.
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For those who don’t like the ‘pumpkin pi’ we served last issue,
here is some ‘apple pi’. Enjoy!

(It makes you wish the ohm jokes were back, doesn’t it?)

This Newsletter is received by approximately 440 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for the Family
[An Oldie But a Goodie]

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 details of your own procedure. Here is the challenge:
• Design and build a small self-powered vehicle that will safely transport a small, fragile cargo (a raw egg or a

small glass of water?) along the floor for a distance of at least 5 m.
• The ‘input energy’ can be of any form, providing it involves little or no cost, and the device is safe to use. Here

are a few suggestions:
1. Use a wound-up rubber band to drive an axle, to which wheels are attached.
2. Use a wound-up rubber band to drive a propeller.
3. Use a string wound around an axle, driven by falling weight.
4. Use a solar-powered motor.
5. Use balloon power.
6. Use wind power.
7. Use static electricity.
8. Use the spring from a mousetrap.

Your class at school might run a contest to see which vehicle wins in categories such as these:
fastest vehicle furthest-travelling vehicle straightest-travelling vehicle

best-looking vehicle biggest flop best all-round vehicle
most unusual vehicle most creative design smallest successful vehicle
most spectacular crash funniest-looking vehicle best-looking operator

Donovan Lafave, of Kamloops British Columbia, invented this 'Crazy Car'. It uses
a propeller driven by a wound elastic band. (Photo taken atWestsyde Secondary in
the 1980’s.)

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).
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James Clerk Maxwell (1831-1878)
In his short life he defined electromagnetic fields mathematically, was the first to

recognize that light was an electromagnetic phenomenon, introduced the fundamentals of

the fields of topology and cybernetics and produced the inspiration for Einstein’s great

life’s work.

Dr. C. J. (Kip) Anastasiou

Maxwell was born in 1831 in Edinburgh, Scotland, the only child of a moderately well to do Scots family. His
father was John Clerk but added the surname Maxwell after inheriting the Maxwell estate, quite often a condition of
inheritance at least during the 19th century. John Clerk’s brother had inherited the Clerk baronetcy. As James was growing
up, his father decided to build what amounted to a manor house on the inherited estate, truly a life’s work. James’ mother
was 40 when he was born and within a few years developed fatal abdominal cancer and died at 48 when James was only
8. For the rest of his childhood he was raised by his devoted father. James was a child of incredible curiosity, even at the
age of three following electrical lines to see how the bell in the kitchen was rung, and asking “What’s the go o’ that?”
untiringly all the day long with his young Scotts accent. With a very patient and available father, he learned quickly,
growing up on their wonderful wild estate, called Glenlair.

Like Descartes before him, Maxwell began theorizing at an early age and at 14 produced his first paper on the
mathematical interpretation of curves made by following a taught string fastened between two pins. He was considered
too young to present a paper, so his future mentor at Edinburgh University, Professor James Forbes, presented it to the
Royal Society of Edinburgh. It certainly was shades of things to come. At age 16, he entered Edinburgh University, but
did not find it a challenge, spending much of his time at Glenlair, experimenting and at age 18 produced two more papers
for publication in the Transactions of the Royal Society of Edinburgh.

On Graduation at age 19, he headed to Cambridge, eventually in Trinity College where he thoroughly enjoyed
himself, graduating as second wrangler (second best in mathematics) and sharing the more demanding Smith Prize for
mathematics with the first wrangler. While an undergraduate, along with his formal university studies, Maxwell began his
research on electromagnetism and continued his experiments, begun earlier, on color.

After graduating, he stayed on at Cambridge for a few years and at 24, he became a fellow with all the support of
the university for his heavy personal research endeavors. He worked on several areas of physics, particularly developing
Faraday’s ideas, which he was determined to describe in mathematical terms. This work culminated in his publication of
the paper, On Faraday’s Lines of Force the first in a lifelong series of papers that would form the basis of modern field
theory and inspired Einstein. Although his early papers were more than impressive, they seemed to form a body of work
to which he would come back to enlarge and build on for the rest of his relatively short life.

He accepted his first university teaching job at Marischal College in Aberdeen, and although he found little
humour among these dour Scotts, he seemed to flourish in this relative academic backwater. He found the six-month
teaching and six months free regimen very much to his liking since it left so much time for his researches and as a further
bonus, it was much closer to Glenlair than Cambridge. While at Marischal and Glenlair, along with his ongoing research
on solids, gases, color and electromagnetism, he decided to enter the Cambridge University Adam’s Prize competition,
which asked the academic world to solve the question of the ring of Saturn. Was it solid, liquid or gaseous and if it was
solid, was it a continuous solid band or was it orbiting chunks of material? This had been a question bothering
astronomers since first observed in the 1600’s. It took Maxwell a couple of years of thinking, and applying his higher
mathematics knowledge, but he was able to come to the conclusion that the ring had to be made up of chunks collected in
a ring in order to be stable. Maxwell’s was the only submission for the Adam’s Prize, and his remarkable results easily
convinced the judges, but they were received with skepticism among many of his academic colleagues. It took until the
1980’s Voyager pictures to prove that the Adam’s prizewinner was right (and also to confirm that there was more than
one ring). Maxwell was one sharp dude!

Even with these achievements, Maxwell was made redundant, given the sac, when Marischal College was folded
into the new University of Aberdeen. There simply was no one there sensitive enough to recognize the greatness of this
young man. He found himself independently well off, happily back at Glenlair, deeply immersed in his studies.
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One of James’ favorite childhood relatives was his cousin Lizzie Cay (his mother was a Cay). Though she was

almost ten years younger, the friendship grew into love as the brilliant Elizabeth grew to be a beautiful young lady. They
planned to wed when she reached 16 (very common at the time), but the alarmed family felt that they were too closely
related, and talked them out it. It certainly was the love of Maxwell’s life. He did marry later to a much older woman, the
daughter of the dean of Marischal College, and though they were reported to be ‘very devoted’ (she assisted him in many
of his experiments) she was, it seems, a neurotic and, at times, difficult mate. Sadly, they had no children. There are many
references to his delight in the company of children.

Soon after being given the sac at Marischal, he became Professor of Physics and Astronomy at Kings College,
London. Here he settled in to do some of the finest work of his comparatively short career. A paper, On Hills and Dales,
provided the fundamentals for the field of topology. He turned the attic of his London home into a very busy lab. In fact,
he frightened the neighbours, who mistook the large colour box, close to the attic window, for a coffin. Inquiries were
made.

At Kings, he reached the full power of his genius and the results of his extremely varied experiments showed in his
many research articles. Besides colour and colour vision, he worked on gasses and various kinds of solids and brought his
electromagnetic researches to culmination here with his breathtaking treatise, A Dynamical Theory of the Electromagnetic
Field. This monumental work presented Maxwell’s Equations, which explained mathematically electromagnetic fields
and, for the first time, suggested that light was an electromagnetic phenomenon. He found that the speed of electric and
magnetic waves was within a small percentage of the speed of light. Light had to be part of the electromagnetic spectrum!

To discover the speed of magnetic and electric waves, Maxwell required a steam engine that would run at an
absolutely constant rate. To do this he had to develop a governor so sensitive that it required an entirely new design. This
work became important for the development of control systems during WWII and eventually part of the foundation of the
field of cybernetics.

Faraday invited Maxwell to give lectures at the Royal Institution and the first was to be on colour. He wanted to
do something spectacular, approaching a photographer friend to try to make a colour photo, which had never been done
before. His work on colour told him that if you put together blue green and yellow aspects of an image you would get a
full colour picture. So they set up a camera to take pictures of a multicoloured prize ribbon, first with a green filter, with a
yellow filter and with a red filter. They developed the three glass negatives and made positives on glass. These three they
projected each with its filter, green, yellow and red. What appeared on the screen was a full colour photograph of the
ribbon. It worked: it was spectacular. And no one could duplicate the feat for about 75 years! The reason was that the
emulsion used at the time was utterly insensitive to red light. How did Maxwell do it? The result was there for all to see
including the red tints in the ribbon. It was a good century before the answer came. An analysis of Maxwell’s red filter
showed that it leaked ultraviolet light on the sensitive emulsion and when this was developed and projected with a red
filter, enough red light got through to complete the first colour photograph. A little flukey!

Maxwell had a quite weak constitution, being susceptible to whatever was going around. Busy, smoky, dirty,
teeming London was not a healthy place for the likes of Maxwell. After several bouts of illness he decided to leave Kings
and retire to his beloved Glenlair, where as in his youth, he always seemed to return to health. Even here, he was busy
researching and publishing. He led an idyllic life of experimentation and the life of the outdoors for a few years at
Glenlair until the call to join Cambridge came.

Cambridge had decided to build a large science laboratory to be called the Cavendish Laboratory. The Duke of
Devonshire had agreed to generously fund the construction and equipment of a laboratory and Maxwell was asked to
design and supervise the construction and equipping of the lab. The Cavendish Lab was the home of the discovery of the
electron and later, the structure of DNA byWatson and Crick. He carried this out with joy and dedication. He had only a
few years to enjoy the Cavendish when the first signs of abdominal cancer showed. He died quietly in great pain at the
same age as his mother, 48, ... and of the same disease.

TTHANK YOU! The British Columbia Science Teachers Association of the British
Columbia Teachers Federation recently donated $500 to the BIG Little Science Centre
Society. Sincere thanks, BCScTA!
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Kamloops Christian School Visits
Gordon Gore Photos
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WOOD PRESERVATIVES
By David McKinnon Ph.D.

Wood is great stuff. It can be easily worked and fastened, which accounts for its enormous use in construction
projects. Unfortunately for our use, and this is one construction problem that has been around since the dawn of
humanity, it rots. That is, it is degraded by various fungi. So, depending on its source, its use, and its exposure
to the elements, especially water, wood has a limited life. Water supports the growth of fungi that degrade the
organic content of wood. If water or humidity can be eliminated, the wood can last for millennia. Wooden
objects have been retrieved from Egyptian tombs.

Woods from certain trees are more resistant to rot than others, Teak, mahogany and walnut, well-known
furniture hardwoods, are examples. Thuja (western red cedar), redwood and cypress are well-known softwoods.
These contain natural fungicides that retard rot.

However, the common fast-growing pine, spruce and fir softwoods are not rot resistant when exposed to
water and means have to be sought to preserve them. One of the older ways was impregnation by creosote. This
is a crude material obtained by incomplete combustion of coal. Among its contents are various phenols, which
have fungicidal properties. In addition, the oily nature of creosote also reduces penetration by water.
Unfortunately, rot does eventually occur, but worse, the creosote is laced with polycyclic aromatic
hydrocarbons, many of which are carcinogens. So contact with skin or with foodstuffs is probably a bad idea.
The European union has severely restricted the use of creosote, but in the U.S.A., there appears to be no
statistical evidence for increased cancers among workers using creosote.

To make better wood preservatives, the use of copper-based fungicides has become widespread. Old
wooden sailing ships used copper sheathing to prolong the life of their timbers.

One of the first compositions to be used in treated wood was chromated copper arsenate (CCA). This is
a very effective material, but, as the name shows, contains copper, and also chromium and arsenic. Although the
amount of CCA in the treated wood is only about 1.5% of its weight, the arsenic content has caused so much
concern that the use of CCA has become much more limited. Note that sawdust and off-cuts of CCA treated
wood should not be burned as the smoke contains toxic arsenic trioxide. Instead, these should be buried in
landfills.

CCA is now being replaced by non-arsenical compositions such as alkaline copper quaternary (ACQ), or
copper azole (CA). As well as the copper in these, they contain respectively, a quaternary ammonium derivative
and Tebuconazole, both of which are also biocides. These are applied in aqueous solution, which is why freshly
bought treated wood is often wet and needs to dry before it can be painted.

These compositions contain far more copper than CCA, so are more expensive, but there are other major
difficulties. Because of the copper content, these react electrolytically with more electropositive elements such
as iron or zinc. Thus, ordinary or galvanized (zinc–coated) nails and screws will corrode rapidly and the more
expensive stainless steel nails or fasteners are recommended. The other problems are that Tebuconazole, being
water soluble, can leach into soil, and groundwater etc, and is also described as a possible carcinogen and a
suspected endocrine disruptor.

It gives you the feeling you just can’t win!
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Our New Board of Directors

At the Annual General Meeting of the BIG Little Science Centre Society on November 20, 2008, the
following people were elected to the Board of Directors:

President Dr. Gordon R. Gore Retired science and physics teacher, science writer

Vice President Dr. Dave McKinnon Retired chemistry professor, science writer

Secretary Adele Stapleton Children’s Elementary Science Workshop Presenter
(Formerly with ‘Let’s Talk Science’)

Treasurer Heather Hatch Bookkeeper

Past President Annette Glover Medical Laboratory Technologist, School Trustee
School District 73

Director Nancy Bepple Co-Op Coordinator, Co-operative and Career Education,
Thompson Rivers University, City Councillor

Director Amanda Brennan Teacher, former Director of Eureka

Director Dr. Jim Hebden Retired chemistry teacher, science writer

Director Scott Redgrove Information Technology Specialist, City of Kamloops

Director Andrew Watson President, Watson Engineering Limited

Director Eric Wiebe Retired science and physics teacher

BIG Little Science Centre Staff

Gord Stewart remains Executive Director.

Susan Hammond is Assistant Operator.

Thank You!

We bid a sad farewell to long-time Director Howard Grieve, and sincerely hope he will continue to support the
BIG Little Science Centre, especially when we have Open House. Thank you to Sharon Cooley for serving
on the Board of Directors, and we know Sharon will always be a great supporter of the BIG Little Science
Centre.



10

‘Spaced Out’

Ehren Stillman Cartoon


