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Is It a Wine Glass Or a ‘Whine’ Glass?
Gord Stewart ‘pours’ the sound from a resonating pipe into a wine glass, as part of his
demonstration on sound and waves. (He poured the sound back in the pipe later.) Some of the
youngsters in Shannon Schmidt’s class figured out the ‘trick’ very quickly. Photos Pages 6-7.



Thank You! The BIG Little Science Centre recently received generous donations from these parties:
British Columbia Science Teachers’ Association, Carolyn Ramsay, Dr. Sherman Brough (Utah, USA)
Barriere Elementary School, Coquihalla Middle School, Gordon Gore, and the Kamloops Foundation.

Co-Sponsors Sought for Open House February 21 2009
The Open House on February 21 will feature guest presenter Lon Mandrake. The Kamloops Thompson
Teachers’ Association (KTTA) has promised a generous contribution to help with the costs of this very special
event. The BIG Little Science Centre is looking for at least one more co-sponsor to help make this a very
worthwhile Open House for our visitors.

If you or your company can help, please contact Gord Stewart at 250 554 2572 or Gord@blscs.org.
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Mark your calendar now!
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Science Fun for the Family
Experimenting with Light: Making Sharp Shadows

A small, bright light source sends light in every direction. (A MAGLITE� flashlight with the cap unscrewed makes a
good ‘point source’.) A wood ball blocks some of this light on its way to a screen. A shadow is seen where no light falls
on the screen.

1. Set up the light source, wood ball, and screen as in the photograph.
2. Predict what will happen to the shadow if you move the wood ball further away from the screen. Try it.
3. Predict what will happen to the shadow if you move the wood ball nearer to the screen. Try it.

Question: Imagine you are tiny bug sitting on the shadow on the screen. What will you see if you look toward the light?

Light travels in straight lines. You can actually predict how large a shadow will be by drawing straight lines (called rays)
from the source, past the edge of the wood ball, to the screen. Where no rays strike the screen there is a shadow.

Use a ruler to draw rays coming from the light source on the diagrams below, going past the edge of the ball, to the
screen. Label where the shadow will be formed in each situation.



Joseph Priestley (1733-1804)
An 18th Century Theologian who Invented Carbonated Water, First Isolated

Oxygen and Even Invented the Rubber eraser.
Dr. C. J. (Kip) Anastasiou

Joseph Priestley was born in Yorkshire in a small town not far from the present day city of Leeds. His family, like
many Yorkshire families was staunchly dissenting from the Church of England. In fact most in his family were extreme
Calvanists who had been subject to horrors of intolerance before the Tolerance Act of 1689. Like many families at the
time, when child after child was born yearly, Joseph, the oldest, was sent to live and be brought up by a childless aunt,
who in this case happened to be a wealthy Calvanist.

Joseph Priestley was, like most of the great scientists, a very brilliant child. Not content with what he learned in
school, as a young teenager he decided to learn a few languages, including French, Italian and German, enough to
translate commercial letters for an uncle in trade. He also learned Hebrew, Chaldean, Syriac and enough Arabic to be able
to read it, and all this in his teens. This kid had ability!

He became interested in mathematics as a teenager and he worked with a tutor to achieve grounding in the basic
fields of mathematics. However, though it would have served him well when he became interested in experimental
science, he never progressed beyond the basics in geometry, algebra and arithmetic. His early drive was toward excellence
in theology and the dissenting ministry.

When it came time to go to university, his dissenting views did not allow him access to either Cambridge or
Oxford, which were run by and for the Church of England. The dissenters however had established a number of their own
institutions, some of which were excellent. Since Priestley, though thoroughly dissenting from the Church of England,
also dissented from almost all the dissenting creeds, he required a school with maximum freedom of thought. He found
one at the dissenting academy in Daventry, where freedom of expression and thought was strongly encouraged. Priestley
was very happy there.

His experience at Daventry included an exciting grounding in ‘experimental philosophy’ which included many
experiments in physical science. He was so stimulated by those experiences that he was determined to pursue these studies
along with his career in the ministry. He was determined to exercise his ‘capacity for the improvements in science’. His
earliest effort was to elucidate the advances in the early field of electricity in one of his first books; ‘History and Present
State of Electricity’. The success of this book led him to follow it with a book on vision, light and optics, and another on
optics. In developing the background to write these books, he was gaining a broad education in science, helping him in his
experimental studies. When he was illustrating his first book on electricity, he discovered the value of India rubber to
remove pencil errors and he is credited as the first to use a rubber eraser.

When he began his studies on different ‘airs’, he lived beside a brewery with copious amounts of carbon dioxide
(then known as ‘fixed air’) bubbling off from the brew. His experiments showed that the effervescence in the famous
baths of Europe was simply ‘fixed air’. He went on to show that you could add ‘fixed air’ to any liquid to produce
effervescent water or any other liquid, thus inventing ‘fizzy’ water. For this work, the Royal Society awarded him the
Copley medal.

When he used a magnifying glass to heat red oxide of mercury, he discovered that the resulting gas could support
life or combustion to a much greater extent than ordinary air. In fact, he said that it was five times better than ordinary air.
Anton Lavoisier had not yet proposed his theories of combustion, so Priestley, finding that this new air appeared to
‘absorb’ a very great amount of ‘phlogiston’ he called it ‘dephlogisticated air’.

The idea of phlogiston goes back to the mid 1600’s, and it was an effort to explain combustion. It developed over
the next century until Lavoisier about 1780, described the combination of oxygen with other compounds in oxidation. The
idea of phlogiston was useful to the earlier chemists because it was a convenient explanation for what happened when
materials burned. It was conceived that all substances that can burn contain phlogiston, a ‘substance’ that is colorless,
odorless, tasteless, and even without mass. When a substance burns it gives off its phlogiston and when all the phlogiston
in a substance was given off it would stop burning. Different ‘burnables’ contained different amounts of phlogiston and



different airs could absorb different amounts of phlogiston. For example when you put a lighted candle in a sealed jar the
candle will eventually go out, even though there is still plenty of burnable wax. The explanation according to phlogiston
theory is that the air in the jar has absorbed as much phlogiston as it is able to, so the candle must go out. If you let in
more air then you are letting in more capacity to absorb phlogiston and the candle, if lit, can burn again until the air has
absorbed as much phlogiston as it is capable of and the candle again will burn out. When Priestley discovered what we
now call oxygen, he called it dephlogisticated air because it was able to support more combustion and therefore able to
absorb more phlogiston than any other kind of air. It seemed very logical to Priestley, but he soon became very alone in
these ideas as the simpler explanations of oxidation were widely accepted. Priestley, to the end of his life, staunchly and
with intelligence defended the idea of phlogiston and he was wrong.

Priestley, then a Unitarian minister, was invited to be pastor to the Lunar Society (including such great minds as
James Watt, Josiah Wedgewood, Mathew Boulton and Charles’ grandfather, Erasmus Darwin along with Benjamin
Franklin as visiting member). It was a stimulating atmosphere but unfortunately, by 1791, dissent from the Church of
England was again considered unacceptable (again by law!) and the rabble were being roused against the symbols of
dissent. In Birmingham, Priestley was the figure of dissent. As crowds of rowdies surged toward his home with its
laboratory, Priestley and his family escaped with their lives just in time. It was burned to the ground. He was secreted to
London, and although he was compensated by government for his loss, he looked forward to leaving for America at the
invitation of another corresponding member of the Lunar Society, Thomas Jefferson. There he established the first
Unitarian church in the U.S.A. He continued his scientific work in his new home and laboratory until is death in 1804.

Next Invitational Science Day Camp Monday, January 19 2009. Contact Gordon Gore
at grgore@telus.net if you wish to recommend students from your school.

Directors’ Meeting The next Directors’ meeting is onWednesday, January 21 2009 at 7:00 PM at
Bert Edwards Science and Technology School.

Visit by Deputy Minister of Education James Gorman to Bert Edwards
Science and Technology School and BIG Little Science Centre. Friday February 6 2009 12:15 to 1:15 PM

Open House The next Open House is on Saturday, February 21 2009. Our main guest presenter will be
Lon Mandrake, magician, science teacher and ‘mind mystic’!

Ehren Stillman Cartoon



Summit Elementary Visit



Shannon Schmidt’s class from Summit
Elementary School came to visit on Monday
December 15. They enjoyed a demonstration by
Gord Stewart on Sound and Waves, and then
visited the two ‘hands-on’ rooms. The
‘disembodied head’ display and the soap film
and bubble maker continue to be popular with
young kids and adults alike.



PHTHALOCYANINES

by David McKinnon Ph.D.

Most of the time when you see a manufactured item, paint or printing with a mid blue colour, perhaps with a slight greenish tinge, it
contains a pigment known as copper phthalocyanine. Also called Monastral Blue™, this pigment is widely used in printing and
paints because it is exceptionally stable, being resistant to acids, bases, heat, light and so on. Containing copper, it is also probably
resistant to moulds. Maybe you have noticed that old faded colour photographs in shop windows look decidedly blue tinged. This is
because the phthalocyanine, unlike the other dyes or pigments used in the printing, has resisted fading in the sunlight. Phthalocyanines
can even outlast old artists’ standbys for blue colours like ultramarine (powdered lapis lazuli), Prussian blue or indigo. Coerulean blue
(cobalt(II)stannate) has an attractive blue colour, but lacks the colour strength of phthalocyanine.

There is a very quick, although destructive, test for copper phthalocyanine. If you burn some of it you get a green tinged
flame due to its copper content. This readily distinguishes it from coerulean blue. If you burned some of the Christmas wrapping paper
over the holiday period, you may have noticed green tinged flames. These were probably due to the phthalocyanines in blue or green
printing.

The benches at the BIG Little Science Centre are painted bright blue. I bet this paint is phthalocyanine based!
Like many good discoveries, the pigment was originally made accidentally. The organic skeleton of the pigment was

produced in the 1900’s as a blue by-product in a chemical reaction but no further work was done on it. Copper phthalocyanine was
also formed as a byproduct in another synthesis, reported in 1929, again with no further investigations, but just a little later, workers at
Scottish Dyes Ltd.* noticed that in batches of a chemical called phthalimide being synthesized, one of the reaction vessels always
gave material with a blue/green tinge. Investigation showed that the glass liner of the reaction vessel had cracked and that iron in the
steel support was reacting with the vessel’s contents to form a pigment. These workers isolated the pigment, and then with further
research showed that other metals could be incorporated, one of them being copper. The synthesis was patented in 1927.
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You can see in the formula that the copper atom (Cu) is surrounded by a large organic skeleton. The molecule is essentially
flat and its lack of polar groups accounts in part for its stability. This arrangement of a metal atom surrounded by an organic molecule
is not limited to synthetic materials. The structural arrangement is actually reminiscent of both the heme (haem) pigments (found in
blood) where there is a central iron atom, and in chlorophyll with a central magnesium atom.

The actual colour of the phthalocyanine usually has greater or lesser amounts of a greenish tinge, which is due to different
crystal structures. These depend on which way the individual planar molecules stack in the crystal. The different arrangements allow
parts of other molecules to interact in greater or lesser amounts with the central copper atom, in turn affecting the energy levels of the
electrons in the phthalocyanine. This affects the actual light absorbed and thus the colour. There are a number of crystal modifications,
labeled apha-, beta- and so on, labeled in order of their discovery. One crystal modification even has a reddish colour. Various
substituents can be added to the organic part of the molecule to make slightly different shades.

In the alpha- form, the planar molecules are parallel to each other and in a kind of slanted stack. In the beta- form, linear
arrays of the molecules are set at angles to other arrays.

A pigment, by definition, is an insoluble colour and the low solubility of phthalocyanine as such precludes its use as a dye,
but introduction of sulfonic acid groups confers water solubility and several sulfonic acid derivatives are successfully used as dyes.

*Scottish Dyes eventually became part of ICI. This company earlier scored another triumph in 1920 by the discovery of a dye called
Caledon Jade Green, which is still a primary standard for fastness (stability) among green dyes. The systematic preparation of
synthetic dyes dated back to W.H.Perkin’s discovery of mauveine (Perkin’s mauve) in Great Britain in the late 1800’s, but due to
effective industry/academic collaboration the dye industry (and organic chemistry) in Germany became world leaders. German
workers had earlier investigated dozens of compounds related in structure to Caledon Jade Green, but missed that one!

Actually, the story of mauveine has some resemblances to phthalocyanine. W.H. Perkin was trying to do something else
when he discovered it. He had performed a chemical reaction that produced at first sight a dark mess, but in the mess, he spotted a
purplish material that was eventually found to have good dyeing properties. So I guess this story has various morals, but I‘ll leave the
readers to untangle them all,



It was a Busy Year for the BIG Little Science Centre!

Parkcrest Elementary School Group Visits Again

Our special group from Parkcrest Elementary investigated different ways to produce electricity during their
December 18 visit, and then visited the hands-on rooms. In the middle photograph, they are using light from a
lamp to energize photocells, because it was too cold and cloudy outside to use sunlight. The Parkcrest Group is
always a pleasure to entertain.



Yes, it is HYDROGEN!

Devin Halcrow, of Bert Edwards Science and Technology School, illustrates the test for hydrogen gas, under
the watchful eye of Gordon Gore. The gas was generated by adding water to a small piece of calcium metal in
a test tube. Hydrogen was collected in the inverted test tube, and then ignited using a burning wood splint.


