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Devin Halcrow wants to be in films. At the BIG Little Science Centre filmmaking is easy, especially with all
that soapy water to play with. A highly valued volunteer at the Centre, Devin is distorting a large soap film by
breathing gently on it. Gordon Gore Photo
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More Ohmwork
Gordon R. Gore

‘Ohming Pigeon’ ‘Ohm on the Range’ 2 ‘Ohm Base’ ‘Ohm’s Law’ ‘Ohmer Simpson’

Editors Note: In the last issue, it was mentioned that we have anemones at the BIG Little Science Centre. It is
important to point out that we also have many friends here.
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Science Fun for Your Family
‘Fire Extinguisher’

Gordon R. Gore

Caution! Adult Supervision is required if this experiment is done by young children.

You Need

1 birthday candle
1 match
1 one-hole rubber stopper (or a bottle cap)
1 drinking glass or beaker
1 Alka-Seltzer�� tablet
water

What to Do

1. Mount a birthday candle in a one-hole stopper (or a small bottle cap) so that it may be lowered into a
beaker or drinking glass, as in the photograph.

2. Pour water in the container to a depth of about 1 cm.
3. Light the candle.
4. Add one Alka-Seltzer�� tablet to the water.
5. Wait and observe.

Think about It!

1. What happens to the candle flame?
2. How long does it take this to happen?
3. What causes this to happen?

When Alka-Seltzer�� is added to water, carbon dioxide gas (CO2) is produced. Carbon dioxide gas is denser
than air, so it collects at the bottom of the container and gradually accumulates inside the container until it
reaches the flame. Carbon dioxide does not burn and does not support combustion, so it makes a very good fire
extinguisher!
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Thomas Alva Edison (1847-1931)
The son of a Canadian rebel, he had only a few months of formal schooling

but soon showed a brilliant inventive mind with a thorough self-taught

understanding of the science behind his inventions.

Dr. C. J. (Kip) Anastasiou

Thomas Edison was the grandson of a United Empire Loyalist who settled on a Digby, Nova Scotia land
grant after his departure from the newly formed United States. His son, Samuel, a homely six-footer, who became
an innkeeper in southern Ontario, joined the Mackenzie – Papineau rebellion of 1837. With the complete rout of
the rebels, Sam Edison made a desperate dash for the American border and, unlike many others, he made it,
probably across the frozen river. Ten years later Thomas Edison was born in the then bustling town of Milan,
Ohio. Just a few months into his school education, he was removed after his teacher accidentally let it slip that he
considered Thomas to be ‘addled’, and then he was home-schooled by his mother. At age 13 he became a ‘butch’
or news and sandwich boy on the train running from Port Huron, Michigan at 7:00 a.m. and returning from Detroit
at 9:00 p.m. on the Canadian Grand Trunk Railway American extension. Not content with selling papers and food,
young Thomas started a newspaper of his own, picking up news from the telegraph station during his daily layover
in Detroit. He wrote it in the evening and had it printed and ready to be sold as a weekly. At age 14, he was already
a brilliant entrepreneur. When he saved the life of the 3-year old son of a stationmaster – telegraph operator his
reward was instruction in telegraphy. He took to it very avidly and soon at a very young age became an itinerant
telegraph operator. When he took a job in Ontario at about age 17 (he always took the night shift so as not to waste
the day!), he fell asleep and failed to notify one of the trains of an approaching freight and was fired from his
Canadian job. The crash was narrowly avoided.

Whatever Edison did, he was always thinking about how it could be improved. When he began as a
telegrapher, it took one wire to carry one message at a time each way. He soon researched the field of electricity
and figured out a way to send two messages at the same time. He quit telegraphy and with a friend set himself up
as an inventor while still in his teens. The result was the Duplex system, which cut the number of required wires by
half and then followed with the Quadruplex and Multiplex systems, saving bundles of money for the telegraph
companies. When he accepted money from one company to develop a system and then turned around and sold the
rights to another company for many times more, he became known as the young ‘professor of duplicity and
quadruplicity’ or ‘that young man has a vacuum where his conscience should be’. He was so brilliant that even the
injured parties continued to employ him while they sued him!

With the profits from his early inventions, he built a laboratory complex at Menlo Park, New Jersey where
he entered the race to develop the telephone, which he lost to the Canadian, Alexander Graham Bell. But he did
his best to grab the rights by inventing a better receiver vibrator in the form of a carbon disc, which greatly
improved reception. (Edison made the discs by burning coal oil lamps and then collecting, rolling and slicing the
lampblack into discs!) He lost in his bouts with Bell, but eventually he did join him in some ventures.

His work with vibrators led him to think about how he might record sound. His thoughts led him to
propose using a needle attached to a sound-vibrator and have it cut a track in a soft metal. He and his, now, many
assistants built a prototype and it worked the first time they tried it. The phonograph was soon very popular. With
the phonograph, Edison almost became a demigod of invention, applying for up to a hundred patents a year!

From this point in his career, he did not invent from scratch, but tried to improve other people inventions,
though he was not adverse to taking as much credit as possible and maybe a little more! He worked to improve
electric motors and generators, and produced electric locomotives. His work was not restricted to electrical
applications; he also improved Portland Cement and set up a very successful company to produce it. From this he
developed an all-concrete house. Only the doors and windows were not poured! And then there was the concrete
piano! He also lost an enormous amount of money in the mining and processing of iron ore.

To accomplish his prodigious lifetime production of around 1000 patents, his lifestyle had to be unique.
From an early age, he worked well over 18 hours a day with as little as 2 or no hours sleep. When he married 16-
year old Mary Stillwell, though his home was almost next door to the lab, he usually had his meals sent over and
had a favorite mat where he slept in the lab. He must have visited home from time to time since he sired 3 kids, a
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girl and two boys with Mary. It wasn’t much of a life for his wife and she soon became sickly (he referred to her
in his notebooks as “Stillsick” rather than Stillwell!). It is no surprise to find her dead at age 31, leaving 3 kids
without a mother. Edison, at age 39 remedied this by marrying the daughter of another successful inventor and
socialite. She was the lovely Mina Miller, aged 20. In spite of his disheveled clothing, lifelong refusal to bathe more
than once a week, and long hours, it was a successful marriage producing another 3 kids.

When Edison went on a ‘camping’ trip to the western states, the question of electric lighting was discussed,
causing him to become determined to develop a practical system. Arc lighting had already been successfully used
in outdoor locations and even in a few large factory buildings. However, the smoke, fumes and the glaring light
produced made it impractical for home illumination where coal gas was the most common light source. When he
returned home, he employed a man to investigate all the patents and references to incandescent lighting. Invented in
1809 by the English chemist and polymath, Humphry Davy for his ‘flashy’ demonstrations at the Royal
Institution, incandescent lighting was studied and improved in patents by at least 20 others before Edison attacked
the problem. He chose as the most probable successful line of development, the Canadian patent by two Ontario
inventors, Henry Woodward and Mathew Evans, which he purchased for $5000 American dollars. They had
developed a lamp with a partial vacuum, flooded with nitrogen and using a carbon filament. It worked but the
Canadians (as usual) couldn’t get financial backing to perfect it.

With the Canadian patent to start with, Edison put all his resources into finding the right material for a
filament. He started with a carbon filament, switched to platinum, and then back to carbon. He tried literally
thousands of possible filaments, from his lab and from many ‘field men’ he sent around the world. None were
successful until a field man sent in strips of a special bamboo from southern Japan. These, as carbonized filaments
in a vacuum, gave a strong light for about 1100 hours! Success! Edison had ‘invented’ (with the assistance of at
least a hundred others) a practical source of incandescent lighting. He installed electric lighting in the steamship
Columbia (very primitive system that lasted only one sailing!), Menlo Park, NewYork, Paris, several German cities,
Milan, Rome, with Professor Swan in London, and many other places resulting in a world-wide switch to electric
lighting, with dynamos run by steam engines.

Though he certainly popularized incandescent lighting, he based his system on direct current. Direct
current, however, could not be sustained in wire delivery more than a few hundred metres, because it couldn’t be
changed from one voltage to another except by leakage on the line. They began with 200 volts and by the time it
got to the houses it had leaked to 100 volts, an acceptable level for home lighting. Alternating current, on the other
hand, could start out at 2000 volts and using induction transformers (works because the current is changing
direction many times each second in AC) reduce it to 110 or so for households. DC was impossible for rural and
small town applications but Edison unreasonably and stubbornly refused to change to AC. Eventually, his Edison
General Electric merged with a successful AC company to form the company we now know as General Electric,
and Edison himself was out, in name and in fact.

Edison continued to be very successful in many patents and inventions including the perfection of the
motion picture camera and he even produced films. Though almost entirely deaf, he insisted on selecting the artists
and music for his record company, hearing through his teeth. The tooth marks are still to be seen on his piano and
phonograph.

When he died at age 84, he was working to extract rubber from Golden Rod plants (Solidago) and had
developed it to produce 350 pounds of rubber/acre! A remarkable achievement!

He has almost (even before he died) reached a kind of sainthood in the US. But Americans should always
remember that we Canadians sired him, hired him and fired him and even provided him (for the bargain basement
price of 5000 greenbacks) with the ideas for his most well known ‘invention’, incandescent lighting.
Unfortunately, I have a feeling they very well may have forgotten, but we haven’t!

Pop Quiz
1. When a diamond looks in a mirror, does it see a carbon copy of itself?
2. If H20 is water, what is H204? Answer: Drinking!
3. What did the colourfully dressed chemistry teacher say when he fell into a vat of bleach?

Help me! I’m fading fast!
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Echinoderms
Part I

Vanessa Tonn

Ochre Sea Star, Bamfield, BC Photo by Louis Gosselin

Echinoderms are a diverse group of mostly marine organisms that include many common animals
including sea stars, sea cucumbers, urchins and sand dollars. These animals are all invertebrates, meaning that
they do not possess the typical internal backbone and skeletal structure of animals such as birds, reptiles and
mammals.

Echinoderms are characterized by radial symmetry – you can choose any central plane, and the animal
will still appear similar on either side of that plane (think about this: how many ways can you fold a star in half
and have the same shape on either side of the fold?). In most cases, echinoderms have several arms (five or
more) attached to a central body. They have no heart, no brain and no eyes – but some have light-sensitive
sections of their arms. Their mouths are found on their undersides.

An important feature of echinoderms is their tube feet. All echinoderms possess tube feet, also known
as ambulacral feet, which are important in locomotion. Tube feet look like tentacles with suction pads attached
to the animal’s arms. Tube feet are controlled by a water vascular system of water canals that run through the
animal’s body. Although a remarkable system, the resulting movement of the animal is very slow.

Sea Stars

Sea stars are one of the most common and well-known echinoderms. Most sea stars have five arms, but
some have many more. Most sea stars are carnivorous, but some are scavengers or detritivores, feeding on
loose organic matter. In order to eat, sea stars expel their stomach over their food, surrounding it with digestive
juices. The entire mass – food and stomach – is then sucked back in.

Sea stars are well known for their ability to regenerate. If a sea star loses an arm the sea star will be
able to regenerate the missing limb – or, in some cases, a new animal can be formed from the single remaining
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Left: Blood Star Right: Bat Star Photos by Gord Stewart

arm! Often the sea star will self-amputate an arm to escape predation, or to aid in reproduction. A sea star can
self-divide itself into two equal parts, which will each regenerate to become two new animals.

And remember: ‘Starfish’ is not a correct name – sea stars aren’t fish!

Brittle Stars

Brittle Star Photo by Gord Stewart

Brittle stars are very cryptic – they hide well in crevices and under corals. They feed on detritus,
plankton and worms. They use their arms for movement, and their flexibility allows them to be the fastest of all
the echinoderms.

Are you interested in learning more about echinoderms?

The BIG Little Science Centre has sea stars and urchins as part of their Marine Tank in the Hands-On Room!

Brittle stars are a very close relative of sea stars. Although
also star shaped, these animals only possess five arms. The
central body of the animal is very easily identified by its
clear disc shape. The arms are slender, long, snake-like and
highly flexible. Often the arms are covered in a series of
spines.

The name of this animal suits it well: the arms are
rather fragile and are liable to break. However, like its sea
star cousins, brittle stars can regenerate broken arms. If an
arm is broken off with a large enough piece of the central
body, the arm can regenerate into another animal. This
ability to regenerate is used as a mechanism of self-defense
and as a mode of reproduction.
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Figure 1 quartz crystals

Figure 2 iron pyrite crystals Figure 3 bismuth crystals

Figure 4 fluorite crystals Figure 5 aragonite crystals Figure 6 sulfur crystals

All crystals shown are from Dr. Jim Hebden’s collection. Photos by Gordon Gore

Common shapes of the building blocks
from which all crystals are assembled
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Crystals
by David McKinnon Ph.D.

If you have not already grown crystals, you should try it. It is fascinating to see a crystal increasing in size as it grows
from a solution.

The most noticeable things about crystals are their regular shapes, their flat faces, and the definite angles between
the faces. This is because of the underlying orderly alignment of the molecules or atoms that make up the crystal.

For a molten solid, or a material dissolved in a liquid such as water, the individual atoms or molecules are moving
about randomly, but when the material cools beyond a certain point, the individual atoms or molecules begin to be
attracted to each other in an orientation depending on the energy at that time. These initially joined atoms or molecules
then act as a template on which others will join in a precise orderly fashion and thus eventually build up the crystal with
its defined faces.

You can show this by a model. Put about 2-dozen equal-sized marbles (or ball bearings) in a small tray and roll
them to one side. The marbles will all line up in nice rows. Now, instead of using all of the same-sized marbles, put a
much smaller one or a larger one in with the others and move them around. What does this do to the regular array you
previously had?

In winter, you can look at ice forming in a puddle, or freezing water in a container. Beautiful regular patterns are
formed as the water molecules attach to each other in a precise manner. Look at a piece of broken granite rock or a
polished granite floor tile. You can quite easily see several different types of minerals that have crystallized separately
from the slowly cooling molten rock. The white or pink ones are feldspar, the translucent ones are quartz, the dark
material is hornblende and you may see dark sparkles of mica.

There are six main types of crystal types, or systems; cubic, tetragonal, orthorhombic, hexagonal, monoclinic
and triclinic, with sub-variants of these, making 32 in all! Common salt (sodium chloride) crystallizes in the cubic
system. Look at some table salt under a magnifying glass. You will see tiny cubes. Iron pyrite (‘fool’s gold’) is another
mineral that forms cubes.

As a crystal is growing, because of the template effect, further growth onto the crystal usually favours the same
kind of molecules, so that if you are growing crystals from a mixture, or an impure solution, the crystals are often much
purer than the mixture they grew from.

Repeated crystallization is actually a good way to purify many solid materials. Organic chemists often rely on this
method to purify solids, and use the sharpness of the melting point of the material as a test of purity, as impure materials
melt less sharply and at lower temperatures than pure ones. Zone refining, a type of repeated melting and crystallization,
is used to make ultra pure materials.

Here are some experiments you can try at home.With patience and practice, you can make very big crystals.

1. Dissolve common salt (sodium chloride) in warm water until no more dissolves. The solution is then saturated. Now
carefully pour off the solution from the un-dissolved salt into a dish. Cover it with a piece of cloth to keep out dust and
leave it in a place where it will not be disturbed. After a week or so, some water will have evaporated and you should
see bigger crystals of salt. Pull some out and look at them carefully. You should see little cubes, with hollow faces.

2. Try the same thing with bluestone (copper sulfate). (Handle it with care, because it is poisonous!) You will get
beautiful blue crystals. How would you describe their shape?

3. Try it with ‘alum’ (potassium aluminium sulfate) or ‘Epsom salts’ (magnesium sulfate) and see what shape these
crystals are.

4. You might also try it with ordinary sugar, but as sugar is very soluble in water, you will need quite a lot. It will help
here if you add one tiny crystal of sugar to the saturated solution to act as a template. You may get big chunks of ‘rock
candy’.

5. If you have a microscope, put a drop of a saturated solution of any of these chemicals on a slide and watch it. You
should see growing crystals racing across the image.
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Gordon Gore Photo
Fearless robins built a nest in my neighbour’s hanging flower basket. This one (Daddy?) was
photographed feeding its youngsters a delicious, nutritious meal of earthworms. Lunch, anyone?

Directors’ Meeting
The BIG Little Science Centre Board of Directors meets next on Wednesday September

17 2008 at 7 PM at the BIG Little Science Centre in Bert Edwards Science and

Technology School. Interested members are welcome to attend.

Oh No! Not More Ohmwork!

Ohm Cooking Ohm Improvement SSherlock Ohm Ohm Eye!


