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Ken Schroeder shows a Summit Elementary School class how to test for hydrogen gas.

Major NSERC PromoScience Grant Announced See Page 2.

BIG Little Science Centre Seeking Assistant Operator See Page 9.

Summer Science Camps at the BIG Little Science Centre See Page 10.
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NSERC Provides PromoScience Grant to BIG Little Science Centre

We are pleased to announce that the Natural Sciences and Engineering Research Council of
Canada (NSERC) has provided the BIG Little Science Centre with a generous grant of
$15,000 per year for three years. The BIG Little Science Centre Society very much appreciates
this timely and much needed assistance.

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
Website

http://blscs.org
Newsletter Editor
Gordon R. Gore

Home: 962 Sycamore Drive
Kamloops, BC V2B 6S2
Phone: (250) 579 5722

Fax: (250) 579 2302
E-mail: grgore@telus.net

Over 43,000 visitors have
enjoyed the

BIG Little Science Centre!
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John Herschel: 1871 – 1792:
In Part with His Father, William Herschel, He Located 69,000 Stars and Made Important

Advances in the Design of Telescopes and the Field of Photography.

Dr. C. J. (Kip) Anastasiou
John Herschel first came to my attention as I read about the life of Charles Babbage, the first

computer guy. John was brilliant Charles’ best brilliant buddy. They were at Cambridge University together and
formed the Analytical Society there. Cambridge was still wallowing in Newtonian mathematics and knew
nothing of the advances in higher math developing on the continent, particularly in France. Spearheaded by
these two, with Scottish mathematicians and others, the university was dragged into 19th century mathematics
French style. Babbage was always the peppery guy with lots of prickles in his view of the world and fellow
philosophers of science; John was ‘Mr. Nice guy’, always doing the right thing and saying the right thing, and
his father was William Herschel, discoverer of Uranus.

Babbage’s dad was a banker with whom, naturally, Charles never got along. Always prodding, Charles
chose for his graduating thesis to debate that “God is material”, in a University based on the fundamentalist
religious principles of the day: it was considered blasphemous. He was, of course, failed just because of the
proposition, and had to crawl back a year later to get a pass degree. John took a safe subject, and was made
Senior Wrangler — the best math guy in the whole university — and became a don. Charles, though a brilliant
university failure, chose to immediately marry his beloved Georgiana. Oh! He really loved her, and he was
almost destroyed when she died. Herschel, on the other hand, waited until he was 37 to tie the knot, but it was
also a very happy marriage. Babbage was offered a knighthood but he turned it down because it was only a
scientific knighthood (in the Guelphic Order). John accepted his and enjoyed it. In fact, John also became a
baronet, I think because he was brilliant and worked hard. However, they were the best of friends, traveling, and
hiking, collaborating on mathematics investigations and Babbage named his first son Herschel after John.

Babbage died almost alone in near poverty. John died a difficult death but was wealthy and was interred
with great pomp and ceremony in Westminster Abbey. Babbage is remembered in institutions and classrooms
all over the world for his work in designing (it wasn't ever built) the first analytical computer. The first
comprehensive biography of John Herschel was written in German, and published in Germany in 1965 and
translated and published in English in 1970! However, everybody remembers his dad, William Herschel,
because he discovered Uranus!

In 1821, John Herschel (as sole author) published an important paper on optics which described
“Herschel’s Condition”, concerning the sharpness of the image produced by a lens. Googled, today, it got over
65,000 hits, and whom do you think received the credit in the first article checked. You guessed it, William
(who, as the article said, “discovered the planet Uranus”). John “just can’t get no satisfaction”.

In 1819, he published a paper on the action of hyposulphites on the fixation of images formed when
silver salts are exposed to light. Such images, though there were no cameras until the late 1830’s, had been
produced since the early 1700’s. In the late 1830’s Fox Talbot, another photographic pioneer and collaborator
with John Herschel, came to John’s house with some images he had taken. John immediately noticed that they
were fading and told Fox, “Just a minute, and I’ll fix those so they don’t fade”. And he did. Apparently, few
people noticed the paper and fewer remembered after almost 20 years. John Herschel also was the first to use a
glass plate for the sensitive coating and coined the names, ‘negative’ and ‘positive’ for the results of exposure
and printing. In fact, the earliest surviving glass negative showed his father's 40-foot telescope with its one-ton
mirror.

In astronomy, he located over 69,000 stars of which over 10,000 were double stars along with thousands
of nebulae and star clusters. In 4 years in Capetown, he located over 3,000 double stars! He and his father
polished their own mirrors for their huge, for the time, reflecting telescopes, which they designed and built.

He was also a good botanist and brilliant chemist, but his favorite field was light and optics. In the arts,
like his dad, he was an accomplished musician. He achieved note as a minor poet and translated the Iliad into
English hexameter verse and along with this, he was an active and more than accomplished artist.

And, how could I forget, his father was William Herschel and he discovered the planet Uranus!
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Titanium
by David McKinnon Ph.D.

[Photo from Time-Life Periodic Table]

Titanium is a greyish silver metal with a density of 4.5 g.cm-3. (Aluminium has a density of 2.7 g.cm-3and steel is
approximately 7.85 g.cm-3.) As the strength of titanium is comparable to steel, and it is twice as strong as aluminium,
titanium has obvious engineering advantages. It is also used in a number of steel and aluminium alloys. Chemically, it is
resistant to corrosion and only reacts with concentrated acids. Apart from its expense, the only drawbacks of titanium
appear to be that it needs special care in machining, and that it burns at high temperature.

Titanium alloys are used in aerospace and naval applications. Because of its corrosion resistance, it is also used in
the pulp-and-paper and chemical industries.

Titanium is non-toxic and appears to cause no allergic reaction, and has been used extensively in medical and
dental implants. For the same reasons it is also used in jewelry.

The greatest use of titanium is as its oxide TiO2. This is a brilliant white and has good covering power, and is
widely used as a pigment. It is present in most paints and replaces poisonous lead carbonate. It also has the advantage that,
unlike lead compounds, it does not darken on exposure to sulfur compounds. It is also used in plastics, cement, paper and
toothpaste.

Titanium metal exists as two allotropic forms. The form stable to 882oC is called the alpha form and has a
hexagonal close-packed structure. Above 882oC, the beta form with a body-centred cubic lattice is formed. This transition
temperature can be raised or lowered by suitable alloying. Because hot titanium reacts with both oxygen and nitrogen,
welding must be done under argon or helium, to avoid brittleness.

Titanium nitride is made by reaction of titanium with nitrogen. It is quite hard, and is used as a coating in high-
speed drills and cutting tools. As it has a lovely gold colour, it also has jewelry applications.

��������������������

New Hands-on Activity Available
The BIG Little Science Centre now has a new hands-on experiment involving Sands from over

30 locations. Students use a simple microscope to explore the ingredients in sand from many

North American locations. Our collection is rapidly expanding as the word gets out to members

to please donate samples from places they visit.

This is quite a remarkable metal, light, strong, corrosion resistant,
readily alloyed, and non-toxic. In addition, its sources are also
reasonably plentiful. The major drawback is its cost: it cannot be
isolated from its ores by any of the more common processes as despite
being corrosion resistant, it is reactive at high temperatures with
oxygen, carbon and even nitrogen. At ordinary temperatures, it forms a
protective layer of its oxide on its surface, rather like aluminium.

The main ores of titanium are ilmenite (a mixed titanium /iron
oxide), and rutile (titanium dioxide). These are treated with chlorine in
the presence of carbon to form volatile titanium tetrachloride, which
then reacts with magnesium (the Kroll process) to give titanium metal.
This is converted into billets of the material for industrial purposes.
Magnesium itself is expensive, hence the high cost of titanium. Several
other electrolytic processes have been proposed, but so far, the Kroll
process is the most common.
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Science Fun for Your Family
Water Pressure (2)

1. A 2-litre plastic pop bottle has a number of equally spaced 5 mm diameter holes around its perimeter, drilled
5 cm above the bottle of the bottle. Place the bottle inside a large bucket or tote tray, and fill both the bottle
and the bucket or tote tray with water. Cap the bottle. Pull the bottle out of the bucket when you are ready.

Do your testing outdoors in a paved area where there is no traffic.

2. Predict what will happen when the cap is removed and water is allowed to stream out of all the holes.

3. Test your prediction.

The pressure at a particular depth of water is the same in every direction. The water will stream out of all the
holes in a uniform fashion.

Volunteers Needed

The BIG Little Science Centre is always in need of volunteers to assist during class visits.
Volunteers should have a strong interest in science, and enjoy working with young people. We
also welcome volunteers with business experience and science and technology contacts, who
might consider becoming members and perhaps directors of the BIG Little Science Centre
Society.

If interested in obtaining more information please contact Gord Stewart, Executive
Director at 554-2572 <gord@blscs.org> .

This Newsletter is received by approximately 400 readers.

To drill ‘clean’ holes in the plastic
2-litre pop bottle, first fill the bottle
partially with water, and then place
the bottle in a freezer. When the
water is frozen, it is easy to drill the
holes through the side of the plastic
bottle. After the holes are drilled,
let the ice melt.
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Showing that Alpha Particles Are Helium Nuclei
Gordon R. Gore

Figure 1

A high voltage was applied to the two electrodes, and the discharge that occurred was examined with a
spectroscope. The spectral lines observed were identical with the spectrum of helium gas. Alpha particles,
Rutherford and Royd concluded, were helium atoms with two electrons missing (that is, helium ions with a
double positive charge, He2+).

The work of many great scientists indicated that the atom could no longer be considered an indivisible
particle with no internal structure. All the evidence gathered by Becquerel, the Curies, Thomson, Rutherford
and others suggested that radioactive atoms literally threw off fragments of themselves. Eventually it was
shown that these fragments came from an inner core of the atoms, called its nucleus. Ernest Rutherford was
largely responsible for demonstrating that the atom had a nucleus.

(Article adapted from Chapter 13 of Gore, A Student’s Guide to Physics 11, Fourth Edition, 1997)

Ernest Rutherford and T. S. Royds
carried out an ingenious experiment to
find out whether alpha particles were, in
fact, helium atoms missing two electrons
(He2+). Rutherford and Royds knew that
radon gas was radioactive and gave off
alpha particles. They passed radon gas
into a very thin-walled glass tube, as in
the schematic diagram in Figure 1. An
outer glass tube surrounding the radon-
filled tube was evacuated with a vacuum
pump. The outer tube had two electrodes
built into it. After several days, enough
alpha particles from the radioactive radon
had escaped through the thin-walled
inner container into the outer container,
and the contents of the outer container
could be tested.
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Fluorine (F)
Don’t Mess with This Element!

Gordon R. Gore

Can you imagine water, H20, burning? Water will burn in fluorine gas (F2), the most reactive chemical
element known. Not only will water burn in fluorine, so will glass, metals, silicon and ceramics. Back in 1869, a
British chemist named George Gore (no relation, as far as I know) produced a small amount of fluorine by
electrolysis of molten salts containing fluorine. Gore found that virtually every container he used for fluorine
was riddled with holes. He succeeded in containing some fluorine in a vial made of fluorspar. Fluorspar is
calcium fluoride (CaF2), already a compound of fluorine, so the fluorine did not attack it. During an electrolysis
experiment, he obtained hydrogen and fluorine, but they reacted explosively with each other to produce
hydrogen fluoride. This compound is also extremely reactive and poisonous.

In 1886 Ferdinand Frederic Henri Moissan of France obtained fluorine in usable quantities by
electrolysis of potassium fluoride and hydrogen fluoride in an apparatus made entirely of platinum. Even the
platinum was damaged, but he was able to complete his experiments with it. Moissan is credited with the first
isolation of this element.

Fluorine is used on a large scale in the production of uranium hexafluoride for the nuclear industry.
Fluorine forms hundreds of useful compounds, including plastics such as Teflon and gases used for refrigeration
and air conditioning.

One of many interesting fluorine compounds is the dense gas sulfur hexafluoride, SF6, which sounds
very dangerous but is actually inert and nontoxic. It is used as an insulator in high voltage devices. Sulfur
hexafluoride, if inhaled, has the opposite effect to helium. While inhaling helium makes the pitch of one’s voice
rise, sulfur hexafluoride lowers the pitch of one’s voice quite dramatically. (This demonstration has been
featured on both the Jay Leno show and the Ellen show.)

Of course, fluorine, a pale yellow gas, is far too reactive to be found in nature in its elemental form. It is
so reactive that chemists have been able to form compounds of three of the noble gases, xenon, radon and
krypton!*

Fluorine gets its name from fluorspar, which was used in 1530 by German scholar Georgius Agricola
as a flux (to make metals melt). The Latin word fluere means ‘to flow’.

Fluorine is a fascinating (but very dangerous) element. The compound it forms with hydrogen, hydrogen
fluoride, is extremely toxic and reactive. Dissolved in water, hydrogen fluoride forms hydrofluoric acid, which
is used in industry to ‘frost’ light bulbs.

Chemists eventually learned how to contain and transport large volumes of fluorine safely. Fluorine
reacts with surface atoms in alloys such as Monel metal (nickel/copper), creating a metal fluoride layer that the
fluorine does not further penetrate.

���������������

*The first noble gas compound, xenon hexafluoroplatinate, was synthesized in 1961 at the University of
British Columbia by Dr. Neil Bartlett. Until Bartlett’s incredible discovery, all the noble gases were thought
to be inert. (Noble gases include helium, neon, argon, krypton, xenon and radon.)

���������������

Here are some interesting sites for more information on fluorine and its compounds:
http://education.jlab.org/itselemental/ele009.html

http://njsas.org/projects/atoms/spectral_lines/ramsay.html
http://www.ucmp.berkeley.edu/history/agricola.html

http://acswebcontent.acs.org/landmarks/bartlett/bartlett.html
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Dallas Elementary Grade 7’s Visit

It is always a special day when Lance Jang’s Grade 7 class from Dallas Elementary School makes its annual
field trip to the BIG Little Science Centre. This year was no exception. Mr. Jang’s class enjoyed the Light and
Colour Show, did a ‘hands-on pH Experiment, and then visited the two hands-on rooms. It is a pleasure to
entertain a class of mature, keen, fun-loving kids, and Mr. Jang’s classes always seem to fit this description.

Dallas Elementary Students Experiment with the ‘Soundproofed’ Chamber

Torture chamber? Not really. It is our new ‘Sound of Silence’ station. Constructed by Dr. Jim
Hebden, it is a box lined with soundproofing foam. Our original idea was to have students insert their heads in
the ‘box’ and listen to the ‘sound of silence’. However, kids decided it was more fun to put one’s head inside
the box and scream as loudly as possible. Spectators outside the box can barely hear the scream! Either way, it
is an entertaining addition to our hands-on rooms. Thanks, Jim Hebden, for building this new display.

Then … and Now

On the left, we have Ryan Hexemer in Grade 3. On the right, Ryan in Grade 7, still at Dallas Elementary
School. Ryan is a longtime friend of the BIG Little Science Centre. See you at Open House in October, Ryan.
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BIG Little Science Centre Society

The BIG Little Science Centre is a volunteer-driven non-profit society located within Bert Edwards
Science and Technology Elementary School in Kamloops. Since opening in 2000, the Centre has been
visited by over 43,000 people, with 7,500 in 2007 alone!

ASSISTANT OPERATOR POSITION
The BIG Little Science Centre is growing up! Our programming will be expanding and our audience
growing. We need the talent and passion of an extraordinary individual to work with the Executive
Director and our volunteer base to execute an ambitious business plan. We are looking for a permanent
part-time (3 days/week), multi-talented team member.

As the successful candidate, you will report to the Executive Director and in the absence of the Executive
Director be responsible for all aspects of the day-to-day operation of the Centre. You will work with and
coordinate the activities of volunteers who contributed over 2,000 hours of time to the operation
annually.

You will bring the following (and more) to this opportunity:

- Team leadership skills
- Strong interpersonal and communication skills
- A keen interest in working with children
- A passion for science and education
- Strong administrative skills
- Experience in the physical sciences

A post-secondary education or training in a relevant field is required. A criminal record check will be
conducted.

For further information on this opportunity and the BIG Little Science Centre can be obtained by
visiting our website at www.blscs.org, by emailing Gord Stewart at gord@blscs.org. Written applications
will be received by the undersigned until 5:00 p.m., May 30/08. Applicants are encouraged to complete
the candidate questionnaire included with the application package and shown on the website.

Gord Stewart
Executive Director

BIG Little Science Centre Society
Box 882 Station Main

Kamloops B C V2C 5M8
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This poster was created by Vannesa Tonn.


