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Eggs-act Science: Assistant Operator Susan Hammond tests out one of her demonstrations for her Science
Show at the BIG Little Science Centre’s February 2009 Open House. Open House included Lon Mandrake’s
Magic Show, three demonstrations, an astronomy display, and the hands-on rooms. The visitor count, including
26 volunteers, was 447. More photos of Open House on pages 8-10.



Next Directors’ Meeting of the BIG Little Science Centre is onWednesday, March 11 at 7 PM at the BIG
Little Science Centre.

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 onMay 15 2009. Seven 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.
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Approximately 50,000 visitors have
enjoyed visits to the

BIG Little Science Centre!

Thank You!
The Natural Sciences and Engineering Research Council
of Canada (NSERC) recently provided the second $15,000
installment of a grant to the BIG Little Science Centre
under the PromoScience Program to help the Centre
promote science and science education.

BC Hydro has sponsored a room at the Big Little Science
Centre for a third year, bringing the total BC Hydro
funding contributions to $15,000 over the past three years.

The Kamloops Thompson Teachers’ Association
(KTTA) provided funding to help the BIG Little Science
Centre bring Lon Mandrake to the BIG Little Science
Centre Open House Last Saturday. The BIG Little
Science Centre appreciates the continued support of the
KTTA.

The BIG Little Science Centre would like to thank
Subway for their continued support of the BIG Little
Science Centre Open Houses. Subway provides lunch for
our volunteers at each Open House.

Joan Parker recently donated three very large ocean shells
to the BIG Little Science Centre. The shells were collected
in the Coral Sea off Australia over 30 years ago.

A big “Thank you!” to Graeme Evans from Kamloops
Exploration Group (KEG) who recently helped the BIG
Little Science Centre organize our rock and mineral
collections.

This Newsletter is received by approximately 460 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for Your Family
Make Your Own Static Electricity Generator

You Need

1 plastic shelf, 1 rabbit fur or wool cloth, 1 sturdy plastic drinking glass, hot glue gun,1 aluminium cookie or cake pan,
1 fluorescent light bulb, 1 empty pop can

What to Do

Attach an insulating handle to a rectangular aluminium cookie or cake pan. A sturdy plastic drinking glass can be used.
Use hot glue to attach it.

The polystyrene plastic is an excellent insulator. Aluminium is an excellent conductor. Free electrons within the
aluminium objects are repelled away from the negatively charged plastic surface, so there is some charging by induction
happening on the aluminium pan or can. We’ll leave the full explanation to your own research.

� Set the cookie or cake pan down on top of the charged plastic shelf. Touch the
pan briefly. (You will experience a mild shock.) Use the plastic drinking glass
as an insulating handle to lift the cake pan off the shelf. Touch the pan again.

� Charge the shelf again. Place the cake pan on the charged shelf. This time,
discharge the cake pan through the base of a small fluorescent lamp held in
your hand. Lift the cake pan, and touch it with the lamp again! How often can
you repeat this process? (For the best effect, turn off room lights.)

� Charge a polystyrene plastic bookshelf, by rubbing it
with wool or fur. You will hear a crackling sound as
the shelf is being electrically charged. This shelf will
then be an excellent source of negative charge.

� Charge the shelf again. Place an empty pop can,
on its side, at either end of the bookshelf. Watch
what happens to the pop can.



Sir Humphry Davy (1778–1829)

Sir Humphry Davy, 1778 – 1829. A Woodcarver’s Son who Rose to Scientific Prominence and a

Reputation as the World’s most Inventive and Successful Chemist with the Discovery of Potassium

and Sodium, the Davy Lamp, Saving Thousands of Miners Lives, and the first to use cathodic

protection of metals.

Kip Anastasiou

Humphry Davy was born in the Cornish town of Penzance and he grew up in the family of a short-lived woodcarver
who was expecting a large inheritance. The benefactor, an uncle, however, died before the will was signed. The family
was left with their small farm in a nearby town. His father, like so many other male relatives, became ill with a series
of strokes in the latter half of his forties and died at age 48. The family sold the farm and his mother set up a very
successful boarding house in Penzance. Cornwall was considered to have a more moderate climate than any other
part of Britain so parents of consumptive sons sent them to live in Penzance. Among the boarders were Gregory
Watt (of the steam engine Watts) and Thomas Wedgewood (of the pottery Wedgewoods). The connections to the
strongly influential but fading Lunar Society were still important.

Humphry was an excellent student and loved to tell stories to his young friends, repeating the stories read to
him at home and creating many original ones. He became an accomplished storyteller at an early age, and he was
recognized as an unusually gifted child, who also wrote poetry. As he grew into his teens, he was sent to better
schools and eventually was apprenticed to an apothecary-surgeon in Penzance. It was here in the apothecary
storeroom with all its chemicals that young Davy became excited about chemistry. Though he was already proficient
in French, he obtained an English translation of Lavoisier’s Elementary Treatise of Chemistry, and with it began
some very serious experiments in chemistry while still in his teens. His relationship to his mother’s boarders,
Gregory Watt and Thomas Wedgewood, brought him to the attention to Dr. Beddoes, also with connections
through his wife to the Lunar Society. Beddoes was establishing an institute in Bristol to determine the medical
implications of the many newly discovered gasses. He was so impressed with the not quite 20 year old, that he hired
Davy as his assistant in the Pneumatic Institute. Beddoes also arranged for the publication of the experiments Davy
wrote up when he was working in the apothecary storeroom. Davy later realized that this was a mistake but it may
have helped bring him to the attention of leading philosophers of science in London. Davy was able to work directly
with patients trying to help them with their various problems and was particularly successful with some suffering
from paralysis, who leapt up completely cured, in one case during the preliminaries before the treatment had begun!
Hmmm!

At the Pneumatic Institute, he met and became close friends with the locally residing poets Coleridge and
Southey who showed great appreciation for the 20 year old’s poetry. He later helped edit and bring to publication
one of Wordsworth’s books of poetry! Coleridge spent a lot of time at the institute with Davy, particularly when
Davy was experimenting with laughing gas, N2O, which up to that time was considered deadly poisonous. Davy
demonstrated its more or less innocuous intoxicating effects and even suggested that it might be used as an anesthetic
during surgery (which didn’t happen for another 40 years!). All this brought Davy to the attention of the newly
established Royal Institution in London, who were looking for a young and active chemist who would be able to do
practical research and present interesting public lectures. He was appointed Assistant Lecturer and Director of the
Laboratory at the Royal Institution. A few months later he gave his first public lectures to great acclaim and was
within a few more months appointed Lecturer with excellent scientific and social recognition... and all this at age 22!
A year later, he was appointed Professor of Chemistry.

His first lectures were in the field of electricity, at that time called galvanism, which was the first area of his
research. He soon began applying his batteries of voltaic cells to problems in chemistry having repeated the
electrolytic splitting of water into hydrogen and oxygen. He began to attempt to use his ever more powerful batteries
to other compounds such as potash and table salt to produce elemental potassium and sodium, which he named. He
was absolutely fearless in his approach to chemistry, and over the years the sound of exploding glassware was
relatively common when Davy was at work. A French chemist had made a minute amount of a compound of
nitrogen and chlorine, which exploded depriving him of an eye and a finger. On hearing this, Davy had to
investigate, producing a more or less equally minute quantity, which, as expected, exploded leaving Davy with a glass
shard that sliced a cornea. As it turned out, Davy needed someone to assist him and, happily, hired the bookbinder,
Michael Faraday, to be his eyes and secretary for a short time and later as his assistant. Over the years, Davy, with
his meticulous assistant, achieved what were considered almost miraculous results in chemistry as well as contributing
to agriculture, physics, geology and less so in other sciences.

A year before he hired Faraday, he was knighted. Within days, he made what could be considered an
unfortunate marriage with Jane Apreece, a widowed and wealthy member of the gentry. They were two people who
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had swift and brutal tempers who got along famously by letter when apart. Once married, Davy seemed to have less
time for his research, but he was by no means unproductive, even when travelling for a couple of years on the
continent. With his portable lab and borrowing others on the trip, he isolated iodine, and named it and established
that diamonds were nothing but carbon by burning one with a powerful magnifying glass. And he was still writing
passable poetry!

On his return, stimulated by a mine explosion killing 91 miners, Davy was approached to solve the problem
caused by the ignition of mine gas by the candle flames needed for illumination. Within a very short period of
experiment and trials, he produced an effective lamp, which gave illumination and would not ignite mine gas,
effectively saving thousands of lives in the burgeoning coal industry. And he steadfastly and generously refused to
patent the Davy Lamp, causing imposters to give him trouble with dubious claims! The king awarded him a heritable
baronetcy (Davy having no children, the award had little significance and he more or less ignored it).

With Oersted’s discovery of the surprising relationship between electricity and magnetism in 1820, Davy
began a program of research to discover its possibilities, one of which was to see if magnets could be used to push a
magnetic rod in a circle and thus produce what would become an electric motor. Experiments by him and his friend
and famous science guy, William Wollaston, bore no fruit and Davy was busy in the process of being elected
President of the Royal Society with all its demands. Though he had not been involved in their work, Faraday, on his
own, solved the problem and published it when Davy was busy, giving Faraday credit for the first electric motor.
This caused a huge rift between the two, never really repaired in Davy ’s lifetime, but causing Faraday to leave his
work on electricity until Davy died nine years later! And when Faraday was proposed as a member of the Royal
Society, the only blackball in the election was believed to be Davy ’s, but even as president he could do nothing and
Faraday became a member.

Davy was given the task of finding a way to prevent the anti-shipworm copper sheeting on the bottoms of
naval vessels from dissolving in ocean water. He did solve the problem by inventing what is now called cathodic
protection (placing a more electrolytically active metal on one with lower activity). He used zinc to protect the copper
as we now do on our outboard motors. Davy declared the problem solved. However, when the copper was protected,
it lost its ability to protect against fouling from seaweed, barnacles and other organisms just trying to find a home in
the ocean! Ships did not sail well when fouled. He was not treated well by the press.

Although he continued to carry on some research, the demands of the presidency were extremely heavy and
Sir Humphry’s short-fused temper turned this portion of his life into a less than satisfactory experience. However, he
did manage to move the society closer to membership made up of practicing scientists but not nearly far enough for
a large contingent of members. He convinced the king to fund the new medals for scientific work, the Royal Medal.
And he spent a lot of money entertaining the members. It was not enough, and in consequence, there were many
disputes and many frustrations for this president.

At about age 48, Davy began to have symptoms remindful of the demise of his male relatives. He loved to
travel and went to the continent partly on his own and partly with his physician brother, John and later an assistant,
John Tobin a young assistant. He often enjoyed the travel and spent many days at his favorite pastime, fly fishing,
writing a book on it. Unfortunately, he continued to have the minor strokes, which had a devastating effect on his
health. Towards the end, he wrote a sad book on his travel, Consolations in Travel; or, the Last Days of a
Philosopher.

Sir Humphry Davy died in Geneva, Switzerland with his wife at his side. At the last, they got along together,
lovingly!

Sources: Hartley, Harold. 1966, Humphry Davy. Nelson. Knight, David, 1992,Humphry Davy: Science and
Power, Blackwell. Treneer, Anne, 1963, The Mercurial Chemist, Methuen. Forgan, Sophie (Ed.), 1980, Science
and the Sons of Genius, Science Reviews (in part) Wikapedia: Jane Apreece; Count Rumford; Michael Faraday;
Joseph Banks; John Dalton; Edmund Davy; John Davy; Humphry Davy; Royal Institution; Pneumatic Institution;
- and many more.



ASPHALT
By David McKinnon Ph.D.

Although the term ‘asphalt’ means slightly different things to different people, I will use it here to refer to the black sticky
organic material that is mixed with aggregate for road making. Asphalt is also used in other applications, e.g. water
proofing, roofing and adhesives.

Asphalt is the residue of the fractional distillation of crude oil, i.e. what is left over when all of the lighter
fractions used for gasoline, jet fuel, diesel fuel, lubricating oil etc. have been removed. Asphalt is a kind of bitumen, a
term that includes the residue from coal tar distillation, and which is also used to refer to the crude product of the
Athabasca oil sands. Prior to the availability of large quantities of asphalt from the oil industry, the main source for
bitumen was coal tar, giving rise to the term ‘tarmacadam’, or tarmac for short.

Asphalt is a black, very viscous material, essentially insoluble in water. In fact, it was used in ancient times as a
waterproofing agent and as a kind of caulk.

Although asphalts are very complex chemical mixtures of many individual chemical compounds and their actual
composition varies according to which oil field the crude oil came from, they can be separated into two main fractions
called maltenes and asphaltenes, determined by their solubility in pentane or hexane. Material derived from the
Athabasca oil sands has a higher percentage of sulfur than most.

In organic chemistry, two of the main types of carbon skeletons are described as aliphatic or aromatic. In general,
the aliphatic compounds have higher hydrogen content and less carbon-to-carbon double bonds in their structures. The
aromatic compounds are systems of rings with a certain sequence of alternating single and double bonds, and have lower
hydrogen content. Maltenes have more aliphatic character while asphaltenes have more aromatic character. It is a general
principle in chemistry that ‘like dissolves like’. Hexane is aliphatic, and dissolves maltenes. An aromatic solvent such as
toluene is needed to dissolve asphaltenes.

Maltenes are the larger fraction, about three quarters of the material, and usually have lower molecular weights
than asphaltenes. In general, the chemical structures of maltenes contain a large number of carbon rings, but with more
aliphatic character than asphaltenes. There are also rings containing oxygen, nitrogen or sulfur atoms. To these skeletons
are attached many side groups of varying lengths with many types of organic functional groups.

Asphaltenes, making up roughly a quarter of the asphalt, are complex mixture of materials that are more or less
insoluble in hexane, but are soluble in aromatic solvents such as toluene. Their structures contain many fused aromatic
six-membered rings, and with a variety of oxygen, sulfur, and nitrogen-containing five- and six-membered rings as well,
and with numerous carbon chains attached to these. There are also present various functional groups, including acidic and
phenolic groups. It is suggested that the polar character of these affects the bonding to the polar surfaces of the aggregates
used in road construction. Asphaltene material has such a high molecular weight that on heating it does not really melt,
but just chars. Asphaltenes derived from coal tar have a lower molecular weight than those from oil, probably since they
are derived from the volatile material from coke-ovens.

These asphaltenes form clumps with each other, which are dispersed throughout the main maltene fraction. Both
fractions also contain various metals such as vanadium and nickel.

Asphalt is heated and mixed with mineral aggregate to give the black viscous material, which is rolled to form
road surfaces. As it cools it sets quite hard. The aggregate has to be dry for this, as wet aggregate will not bond well to the
water resistant asphalt. The exact formulation is important, as, if it is too viscous, it will become too hard in the winter and
crack. If it is not viscous enough it will soften and form an uneven road surface in summer heat. The incorporation of
shredded rubber from used tires, or blowing air through it to remove residual volatiles helps stiffen asphalts.

The fresh material is waterproof and has some flexibility, but eventually the effect of traffic, weathering, the
freeze-thaw cycle, oxidation and the heating and photochemical effects of sunlight on the asphalt make it more brittle so
that cracks form, and the road surface begins to crumble. The old weathered road surface can be stripped off and reused
by various processes, including mixing with fresh material, or the use of asphalt emulsions so that it can be reused on
roads, with quite a saving of money.

Asphalt emulsions are used in resurfacing driveways, etc. As asphalt is insoluble in water, it is dispersed in the
aqueous medium by the help of an emulsifying agent that has detergent-like properties. ‘Tall Oil’ fatty acids or rosin
acids, (by-products of pulp making) are commonly used emulsifiers. Some cationic emulsifiers are amine or quaternary
ammonium compounds.
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Modern Medical Miracles
An Ehren Stillman Cartoon

Things I Have Tried or Wanted to Try
G. R. Gore

I tried walking on snowshoes, but they melted!
I tried playing piano ‘by ear’, but it gave me terrible headaches!
I tried to buy elevator shoes, but the store only had an escalator.
I tried learning how to play bridge, but my teacher couldn’t get across.
I tried laundering my money, but the bills got lost with my socks.
I made a marble cake, but I broke my teeth when I tried to eat it.



February 2009 Open House Photos
Shae Cooper and Gordon Gore

Jeremy Dahl gives a ‘thumbs up’! ‘Reflections’ Jim Hebden

Vanessa Tonn Gord Stewart Art Cook

Tristan Giles helping Grandpa (Dave McKinnon) Susan Hammond demonstrating
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Renee and Colin Taylor at the Astronomy Display

Left: Lon Mandrake tests Matthew Landrie’s nerves Right: Kevin Hunt has Lon really concentrating

The Crowd at Lon’s First Show



Eric Wiebe and Keith Chambers demonstrated basic principles of friction, during their

Science Friction Show. Apparently, everything ran very smoothly.

A huge “THANK YOU!” to the 26 volunteers who made Open House a success. I hope we did not miss
anyone: Adele Stapleton, Amanda Brennan, Andrew Watson, Dave McKinnon, Tristan Giles (Dave’s
grandson), Ken Schroeder, Eric Wiebe, Gordon Gore, Jim Hebden, Nancy Bepple, Scott Redgrove, Jackie
Stewart, Mildred Johnson, Tara Dempster, Kathleen Gunn, Vanessa Tonn, Amy Simcox, Devin Halcrow,
Colin Taylor, Renée Taylor, Matthew Landrie, Keith Chambers, Shae Cooper, Gary Hunt, Kevin Hunt,
and Susan Hammond. Thank you also to Gord Stewart who, with Susan Hammond, coordinated the huge
effort.

Thanks to Lon and Linda Mandrake for two great magic shows!


