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Treysen

Inside a Kaleidoscope

Treysen from Aberdeen Elementary School Montessori sees
his reflection many, many times inside the Walk-In
Kaleidoscope at the BIG Little Science Centre. The new
display was constructed by Dr. Jim Hebden, a Director of the
BIG Little Science Centre Society. In the photograph, three
mirrored walls are arranged to form an equilateral triangle. Two
hinged walls permit changing mirror angles.

Gordon Gore Photos
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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.
Four 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
Executive Director
Gord Stewart

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: gord@blscs.org
Assistant Operator
Susan Hammond

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: susan@blscs.org
Website

http://blscs.org
Newsletter Editor
and President

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 450 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for the Family
Multiple Images in a Pair of Mirrors

(1) (2) (3) (4)

1. Arrange two small mirrors so that they form a straight line (1). The angle between these mirrors is 1800.

2. Place a colourful object (such as a light stick or a golf tee) in front of the two mirrors. You will see one image
of the object.

3. Change the angle between the mirrors to 1200 (2). How many images do you see now?

4. Change the angle to 900 (3). Count the images.

5. Try an angle of 600 (4). Count the images.

6. Gradually, make the angle between the mirrors smaller and smaller. What happens to the number of images?

7. Arrange two mirrors so that they face each other, as they would if they were on opposite sides of a room.
Place a colourful object between these two mirrors. Look over the top edge of one of the mirrors and try to
count how many images you see.

Challenges

Can you figure out a rule that permits you to predict the number of images you will see in a pair of hinged
mirrors, for any of the angles in the diagrams above? Hint: There are 3600 in a circle.

Will your rule work for these angles? 450 400 300 200 100 Try it!

Extra!Make a ‘mirror box’, and place a small flashlight or light stick inside it. (You will need at least 5 small
mirrors.) Can you count the images you see when you look over the top edge of one side?
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Alexander von Humboldt (1769–1859)
A pioneer of the fields of Plant Geography, Geophysics and Oceanography, he spent five

measurement-packed years investigating northern South America, Cuba and Mexico

collecting 60,000 plants of which 3,000 were new to science.

Kip Anastasiou

Alexander von Humboldt was born in Berlin to a prominent and wealthy family with a large estate a few kilometres
outside the city. His older brother William was also to reach high office, making many contributions, including the
establishment of the Berlin University now known as Humboldt University.

As a child in a household holding few attractions for a young boy, Alexander took to investigating the out-of-
doors on their large estate. He became an avid collector of both plants and animals as well as rocks and anything else of
interest. This, of course, became a life-long way of living: investigating with intelligence whatever he found. At the same
time, he developed a love of languages learning to speak, write and read at least seven, including Hebrew and he was
pretty good at a few more. His ability at languages was good enough that when he visited Spain, for example, his Spanish
almost had him accepted as a native speaker. His father died when he was 10 and his cool and business-like mother
wanted him (the collector and lover of nature!) to be in finance! He did study University level commerce, but took charge
of his own education, ending up in a school of mines. His first position was to re-develop some old mines in southern, at
that time, Prussia. He did a fabulous job, even developing (with his own money) a school for miners. By the time he was
about 26 he had been promoted to the top position, Superintendent of Mines.

He spent long hours in the mines, but requiring very little sleep, he had enough time to carry out investigations.
He noticed that some plants, illuminated only by the candles of passing miners, were found growing on the walls of the
mine shafts and wrote the first paper on these interesting pioneers to some acclaim! He had read of Galvani’s experiments
with frog legs and ‘animal electricity’ so he, during his spare time, carried out over 1,000 experiment and in his published
report even illustrated a four-celled battery using fresh frog muscle for the electrolyte … and this was 3 years before
Volta published his first voltaic pile report! Unfortunately, he didn’t understand the significance of what he had done in
terms of generating a reliable source of electric current, leading to regret for the rest of his life. So close to immortality
and it slipped away!

When his mother died in 1796, he received a mammoth inheritance and quit the mining department to prepare
for his lifelong dream, scientific exploration in tropical lands! After several disappointments mostly due to interfering
wars (he came to hate wars!), his smooth and perfect Spanish and help from a Prussian envoy led him to a very receptive
Spanish King. Considering that Humboldt was willing to underwrite the entire adventure and including the expenses of
his fellow investigator, the king gave him carte blanche to explore and study the Spanish colonies in northern South
America, Mexico and Cuba. He and the young botanist, Aime Bonpland sailed at night through the British blockade (a
war, of course!) setting out toward their first destination, slipping through another British blockade and landing on the
island of Tenerife to study and explore Mount Tiede. They were two very excited and thorough explorers. They evaded
the British blockade again and headed for Cuba. A typhoid outbreak occurred on the ship. Humboldt wanted off as soon
as possible, which turned out to be the first port in Venezuela. The two were delighted with the profusion of tropical
plants and the Caribes, the local native people. After being welcomed like royalty, the two set off to explore the Oronoco
River. That meant collecting everything from rocks to plants and animals and measuring longitude, latitude, altitude, and
magnetic intensity of every bend of the river and rise of ground with the most up to date instruments Humboldt’s money
could buy. It also meant being bitten by every insect along the way, including many kinds of mosquitoes and other
bloodsuckers none of us have heard about or experienced, thank goodness. Towards the headwaters, they were able to
confirm the existence of a navigable natural canal linking the enormous Oronoco River system with the even more
enormous Amazon River system, called the Casiquiare Canal. With the exception of two portages on the Oronoco you can
navigate from the mouth of the Oronoco either to Peru or to the mouth of the Amazon!

Narrowly evading arrest as spies in Brazil, they returned to the coast of Venezuela and spent several months
measuring and collecting in Cuba and then returned to the South American coast to begin a long walk collecting all the
way, climbing every mountain and measuring everything possible on their walk down the Andes. When they got to Quito
they rested and then continued south, climbing the highest volcanoes, likely in the world, the Pichincha and even higher,
Chimborazo. They reached over 19,200 ft (5,878 m) before they had to turn back, measuring it carefully. Word got back
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to Paris and it turned out this was, at that time, the highest any human had achieved. (There were three of them but
Humboldt alone got the credit! He was after all, von Humboldt and the expedition leader!). From Peru they sailed to
Mexico, and after a year or so of investigation there, through Cuba to Philadelphia to meet President Thomas Jefferson
and other notables, all the time carrying the enormous numbers of crates of specimens including 60,000 pressed plant
sheets (of which 3,000 were new to science!). And don’t forget all the rock specimens and animal skins including
hundreds of birds and then there were bundles of record books!

After 5 years and a month in the new world, the adventurers returned to Paris to a hero’s welcome. He had no
interest in returning to Berlin to work. Hadn’t he heard with his own ears from a Berlin professor of Science that the
pyramids were really volcanoes or maybe that the sun was a large kitchen stove and the sunspots, soot? Science was dead
in Berlin and very much alive in Paris so he stayed there for 20 years and wrote up the findings from the trip in 30 very
large volumes in what he considered the language of science, French. By the time he had paid for the trip and to publish
the results with well over 1,000 illustrations, many of them hand colored, he was pretty well broke. But he was famous all
over Europe, even more so in the U.S., and wildly so in South America and Mexico. When he arrived in Paris, his most
famous achievement, which had been all over the papers, was his altitude climbing record: over 19,200 feet! And it held
for around 20 years. True a few years later a balloonist reached over 20,000 but the guy just sat there and didn’t have a
strenuous climb.

When the King of Prussia visited Paris, he got along so well with Humboldt that he appointed him Court
Chamberlain with a much needed income. He didn’t have to return to Berlin until he finished his exhaustive report: just
entertain the King while he was in Paris. This took many years. In 1827, he was finished with his 30 volumes and the
King asked him to return to Berlin. Science there had improved with many outstanding investigators in the region, but at
some leading universities, Hegelian philosophy had greatly influenced science teaching (animal earth has trees for hair!).
Humboldt was somewhat disconcerted and decided to give a series of lectures summarizing progress in science in 61
lectures at the university and 16 for the general public, including the King and his court. An outstanding lecturer, his
series was incredibly successful and every one was packed. For the public lectures, they required the largest opera house
to accommodate the crowds. It changed science teaching in the universities forever. He was urged to publish his lectures,
but he refused, opting to write 5 long volumes over many years under the title, Kosmos.

As he was working on Kosmos, an opportunity arose to mount an exploration of eastern Russia from the Ural
Mountains to the Pacific. When he was 60 and in excellent physical shape, he took advantage of the Czar’s offer and
began his long buggy ride from Berlin through St. Petersburg to the Urals and eventually to the border of China and back.
With two young specialists, they collected and measured all the way. Before the trip, Humboldt studied reports on the
mines of the Ural Mountains and predicted that in one location, diamonds would be discovered. Sure enough, they were
found and Humboldt received a gift of a diamond after the trip. He was very good at everything.

Toward the end of his life he carried out his duties as Chamberlain, supposedly organizing the Royal Court, but
actually boiling down to reading books and reports or telling stories and answering questions about science. Some
members of the court, including the famousMetternich, were, at times, royally bored. The King mostly loved it and often
had Humboldt read him to sleep!

Humboldt also carried out a number of diplomatic missions. With his fluency in languages, they were
unusually successful. When not being Court Chamberlain or on diplomatic missions he worked on Kosmos, finishing all
but the fifth volume when he died in 1859 at age 89, still with an incredibly sharp mind. The fifth volume was completed
from his notes.

Humboldt is probably the most ‘biographied’ scientist with over 5,000 biographical references. All aspects of
German politics claimed him. The Nazis, ignoring his close ties to the Jewish community and his hatred of tyranny, made
him a corner stone of the Third Reich; he was a blond haired, blue-eyed Aryan, after all. Communist East Germany made
him a Marxist (Marx was a Hegelian and Das Kapital arrived in 1867!) since he was after all, very sympathetic to
oppressed workers (ignore that he was Chamberlain to the Royal Court) and then there was West Germany. They all
found a piece of Humboldt that seemed to fit.

Sources: De Terra. 1955. Humboldt. Knopf. Botting. 1973. Humboldt and the Cosmos. Harper and Row. Rupke.2005. Alexander von
Humboldt: a Metabiography. Peter Lang. Wikapedia: Alexander and William von Humboldt, Louis Agassiz, George Forster, Francois
Arago, J-L. Gay-Lussac, Karl Marx and others. Other Internet sources.
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TALL OIL
by David McKinnon Ph.D.

No, ‘Tall Oil’ does not refer to that bottle of oil away up on the top shelf, or even some herbal treatment for vertical
enhancement. The name is a corruption of a Swedish term for a by-product of the ‘Kraft’ process for making chemical
wood pulp. (And this has nothing to do with cheese either.)

In the Kraft process, wood chips are digested with a sodium sulfide/sodium hydroxide mixture to dissolve the
lignin material holding the cellulose fibres together, and freeing them up so they can then be separated and further
processed into various paper products. As the cellulose fibres are not much degraded by the alkaline treatment, in contrast
to the ‘sulfite’ process, any paper made from the pulp is strong, or ‘kraft’ in German.

A typical softwood such as pine contains only about 50% of cellulose. Most of the other part of the materials from
the digestion consists of the lignin fragments that remain dissolved in the strongly alkaline solution. However, some other
constituents of softwoods, especially pines, are neither lignin nor cellulose type. These are the plant resins and various
other materials. Some of these are acidic and react with the alkali to form a kind of ‘soap’, mixed in with insoluble plant
resins. This ‘soap’ can be skimmed off the dark lignin solution. Treatment with sulfuric acid gives a dark yellow, smelly
oil that is called tall oil.

The remaining solution contains much organic material in the form of the lignin fragments, but these are not
isolated. The solution is concentrated, burned and given further chemical treatment to regenerate the minerals used in the
Kraft process.

Chemically, tall oil is a complex mixture of compounds known as sterols, resin acids, fatty acids and
hydrocarbons, along with material that did not dissolve in the alkaline liquid.

The mixture can be fractionally distilled under reduced pressure to separate the more volatile materials. After the
volatile ‘heads’, the fatty acids are the first to distill. These compounds, characterized by long carbon chain skeletons, are
more commonly obtained from fats and oils but tall oil represents another useful source. The fatty acids are a mixture of
compounds, mainly oleic, linoleic, and palmitic acids that are used in coatings, soaps, adhesives, flotation agents for ore
concentration, and constituents of drilling fluids.

The resin acids, which make up the greatest amount in the mixture, are next to distill. Resin acids have a carbon
skeleton containing a number of fused carbon rings, and are mainly composed of two acids called abietic acid and pivalic
acid which find use in adhesives, rubber, inks and as emulsifiers. Some of the abietic acid can be further chemically
processed into sizing for paper.

HO2C CH3

H3C

abietic acid

CH3(CH2)7CH=CH(CH2)7CO2H

oleic acid, a typical fatty acid

HO

H3C

H3C

sitosterol, an example of a sterolbeta

The distillation residue, called pitch, is used as an emulsifier for some asphalt formulations. It contains a
proportion of sterols (steroidal alcohols) and quite a lot of effort has been made to devise efficient ways of extraction and
purification from the pitch, by suitable solvent extraction procedures or by modified distillation processes. Sterols
themselves have some medicinal value, e.g. in reduction of atherosclerosis, and beta-sitosterol is an herbal remedy
proposed for the treatment of prostate problems. The carbon skeleton of sterols is more elaborate than abietic acid and has
a structural resemblance to that of steroid drugs. Although a microbial method of converting it to steroids has been
successful, it is difficult to perform this conversion by standard chemical means.
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Magnetism with Parkcrest Elementary Visitors

Left: Erik Bonderud and Mitchell Mathieson experience repulsion by the north ends of two neodymium magnets.
Right: Cameron Couture and Carson Shantz try unsuccessfully to overcome the attractive force of an electromagnet.

Iron filings sprinkled on a white card reveal the shape of magnetic lines of force of bar magnets beneath the card.

Magnets fascinate young people, and yet magnetism does not
appear in the British Columbia science curriculum except for token
mention in Grade 1 (Forces) and for those few people who take
Physics 12. At the BIG Little Science Centre, we provide an
opportunity for our visitors to explore the properties of permanent
magnets and electromagnets. We offer hands-on experiments as
well as an entertaining demonstration on Magnetism.

Left: Jack Gardiner has made a temporary compass by stroking a
finishing nail with a bar magnet, and making the nail float on a raft
made from the bottom of a Styrofoam� coffee cup.
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Aberdeen Elementary Montessori Visit

Teacher Kathy Tupper
‘levitates’. Natalie
observes a wooden
woodpecker. Linnea lifts
nail with a magnetized
steel rod. Derek says “I
was right!” and then shows
how a magnet will work
even with his hand in the
way. Linnea tries on the
‘clown glasses’. Brahm is
reflected in the ‘miracle
weight loss mirror’.
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Dallas Elementary Grade 5/6 Visit

Nicole Jared and Dylan

Keaton, Bryce, Kailum and Mitch Pre-schooler with ‘Come Back Can’

Bailey and Evan

James Turner’s class enjoyed making ‘batteries’ using copper and magnesium metal immersed in vinegar. They were
able to make clocks run and LED’s light, using the batteries they made. They also visited the ‘hands-on’ rooms.
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Pacific Way Elementary Grade 5/6 Visit

Ciara Aaron Meghan

Meghan,McKenzie,Cameron,and Deni Jordan

Teacher Ms Mandi Vanjoff Olivia


