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This tea is too strong!

Inquiring Minds Ask!

How Can an Airplane Fly Upside Down? Gordon Gore

How Does Bleach Remove the Colour from Stains? Jim Hebden

What Is White Glue and How Does It Work? Dave McKinnon

Riley Oien (Ralph Bell Elementary), Dayne de la Roode (Stuart Wood
Elementary) and Katya Schoengut (Stuart Wood Elementary) all bent their
spoons testing out the tea Gordon Gore made for them. Perhaps the water was
too hard or the tea was too strong? Actually, these spoons have a strip of ‘memory
metal’ in the handle, which changes shape when the temperature is above a certain
critical value. The sixth invitational elementary science day camp was enjoyed by
students from Heffley Creek Elementary, Stuart Wood Elementary and Ralph
Bell Elementary. This camp was sponsored by ASTTBC.
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More Ohm Work
Gordon Gore

Ohm Hardware Ohm Maid Mobile Ohm “E.T.” Phoning Ohm

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/President
Dr. Gordon R. Gore

#404F - 3255 Overlander Drive
Kamloops BC
Canada V2B 0A5

Phone: (250) 579 5722
E-mail: grgore@telus.net

Approximately 52,700 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/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

Next Directors’ Meeting is on
Wednesday May 20, 2009.

This Newsletter is received by approximately 475 readers.

Back issues of BIGScience can be viewed at
http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for Your Family
Mixing Coloured Lights

Figure 1

The three primary light colours are red, blue and green. Projected together on the same surface, they produce white. Red
and green produce yellow. Red and blue give you magenta, and blue and green give you a blue-green (cyan) colour. If
you look very closely at a colour television screen or a computer screen, you will see tiny circles of the three primary light
colours.

*The arrangement in the photographs was constructed as a project by a Grade 8 student at Westsyde Secondary School,
in 1980-1981. His name was Cliff Mui. Cliff graduated in 1985. He is is now an engineer. His apparatus is used on a
regular basis in our Light and Colour shows at the BIG Little Science Centre.

You Need

3 garden floodlights, one of each primary light
colour: red, blue and green*

Try This!

1. Aim the three coloured floodlights at a large white
surface. (Figure 1)

2. What colours do you see when these colours from
the floodlights fall on the same surface?
(A) red and blue?
(B) green and red?
(C) green and blue?
(D) green, red and blue

3. Aim all three coloured lights at a white wall or a
screen. Stand between the lights and the screen, and
let your shadow be cast on the screen. Experiment
with shadows cast by each one of the colours, by
each combination of two colours at once, and by all
three colours. Does anything surprise you about the
colours in your shadow?
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Glider at a Kamloops Airshow Photo by Gordon R. Gore

Gordon Gore Photo

The main factor in achieving lift of an airplane is the diversion of air downward by the wings. Notice that the
upside down glider (title photo) has its wings tilted upward in such a way (angle of attack) that air is deflected downward,
giving the airplane lift even though the glider is upside down.

Traditionally, lift has sometimes been explained in elementary textbooks as being entirely due to the Bernoulli
effect. Bernoulli (1700 to 1782) never saw an airplane, so he did not apply his idea to flight. The Bernoulli effect is now
known to be too small to account for the lift on even a small aircraft, and it certainly does not explain inverted flight or the
lift on fighter jets with razor-thin wings. For a detailed and more advanced discussion of flight, you might wish to visit
this site:

http://www.allstar.fiu.edu/aerojava/airflylvl3.htm

Hold your hand flat out like a ‘wing’ in the path of a
strong wind. If your hand is horizontal, nothing much
happens. If you tilt the leading edge of your hand
slightly upward (increasing the ‘angle of attack’), you
will feel your ‘wing’ lift. The surface of your hand is
forcing incoming air downward. If the air is forced
downward (action), Newton’s Third Law predicts that
the air will exert an equal force (reaction) upward on
the ‘wing’.

Left: Don’t try this at home! A ‘wing walker’ at a Kamloops
airshow holds on for dear life, as the stunt pilot of this
aircraft performs. A powerful single engine provides forward
thrust, the wings provide lift and keep drag to a minimum.
(The unusual ‘passenger’ does not help to keep drag as low
as possible.) The force of gravity pulls downward on the
aircraft and passenger.
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How Does Bleach Remove the Colour from Stains?
Jim Hebden, Ph.D.

The colours in stained clothes and tablecloths are annoying. In general, stains usually come from one of two different
groups of chemicals. The first group of coloured chemicals consists of inorganic compounds containing metal ions such
as copper ions (blue), iron ions (yellow or brown), nickel ions (green), cobalt ions (blue or pink), etc. Inorganic
compounds do not contain carbon atoms. (Strictly speaking, there are a few carbon-containing inorganic compounds such
as carbon dioxide, carbon monoxide and metal carbonates such as calcium carbonate, or ‘chalk’.) However, stains from
inorganic compounds are rarely found on most clothing and household linens, and such compounds usually wash out of
clothing with a little water. (Of course, a chemist’s lab coat may have lots of stains from such chemicals, but lab coats
aren’t found in most households. Bleach may or may not be effective against inorganic stains but we will simply ignore
them for today.)

The second group of coloured chemicals consists of special types of organic compounds. Logically enough,
organic compounds DO contain carbon atoms as opposed to INorganic compounds, which do NOT contain carbon. Not
all organic compounds are coloured, but those that are all have a special arrangement of atoms and bonds. To see what
this special arrangement is, we have to learn a bit of organic chemistry. (No, this won’t hurt so just sit there and read on
for a minute.)
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molecular structure of phenolphthalein

Now we get to the reason why bleach destroys the colour of organic molecules. Bleach can destroy double bonds
in a molecule; sometimes cutting a larger molecule into smaller chunks and sometimes simply turning a double bond into
a single bond. Once one or more of the double bonds have been destroyed, the alternating double, single, double, etc.
arrangement of bonds no longer exists and the colour either changes or disappears altogether. Incidentally, the organic
chemical that was attached to your clothing may still be there, but it no longer is coloured and you don’t worry about it.

There are many different types of bleaches, with sodium hypochlorite (household laundry bleach) and hydrogen
peroxide being most commonly used in the home. Hydrogen peroxide is frequently used to help bleach the colour out of
dark hair, producing what is sometimes called a ‘peroxide blonde’. Your hair colour is the result of two types of melanin
molecules in your hair: one type gives hair a black or brown colour and the other type gives hair shades of yellow, ginger
or red. The relative amounts of each type of melanin then determine your actual hair colour. The hydrogen peroxide
destroys because of the bleaching action on the double bonds present in the melanin molecules present in hair.
(Incidentally, melanin is the same molecule produced by your skin in response to ultraviolet light, producing a tan, and
hydrogen peroxide is also used as an antiseptic because its ability to destroy double bonds present in the numerous
different molecules of bacteria can kill the bacteria.) Bleaches are multitalented.

A typical coloured organic compound might have carbon (C),
hydrogen (H) and oxygen (O) atoms arranged as shown (at the right) in a
molecule of phenolphthalein (“fee-nol-thay-leen”), a common pink
indicator dye. The dashes are bonds holding the atoms together: single
dashes are ‘single bonds’ and double dashes are ‘double bonds’ (makes
sense, doesn’t it!).

Although the phenolphthalein molecules looks very complicated, it
is actually very simple compared to many organic dyes. Now look carefully
at the drawing of the molecule. Can you see that there is a series of double
bonds (C=C) alternating with single bonds (C–C) extending throughout the
molecule? It is this set of double, single, double, single, etc. bonds that
creates the molecule’s colour. The set of alternating bonds in this molecule
acts similar to a radio or TV antenna, absorbing green light energy. Because
the sun’s light contains all the colours of the rainbow, when
phenolphthalein absorbs green light, the remaining light (after removing
green) is reflected to our eyes as pink light.
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What Is White Glue and How Does It Work?
by David McKinnon Ph.D.

White glue is one of the most common types of glue available, and is used as household glue for general
work and for craft projects. It works well for most of the common porous materials, such as wood, paper, cloth,
cork, porous tile and so on.

Chemically, it is an emulsion of polyvinyl acetate in water, which dries by evaporation of the water,
leaving a layer of polyvinyl acetate holding the materials together. Yellow ‘Carpenters’ glue is also a polyvinyl
acetate emulsion but modified to make it more suitable for woodworking.

Polyvinyl acetate is made by the following reaction from vinyl acetate:
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Polyvinyl acetate is also used in paints and paper finishing and other applications.
Polyvinyl acetate glues work mainly by a strong intermolecular attraction of the glue molecules with the

constituents of the materials joined. For both wood and paper, which contain cellulose, there is attraction
between the glue molecules and the cellulose. And for wood, there is also interaction with the lignin
components. Cellulose is a molecule with a large number of polar hydroxy groups, which interact by hydrogen
bonding with the polar acetate groups of the glue (the O-H hydrogen with the C=O). It helps that wood is quite
porous and thus has a larger surface area for the glue to penetrate to increase these interactions. The glue also
has a strong attraction to itself, by interaction of its own polar groups and entanglement of the polymer chains
so that the joint will be strong.

repeating unit of a cellulose molecule
The OH groups react with the C=O groups
on the polyvinyl acetate
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White glue is suitable for paper and similar materials, but neither it nor ‘Carpenters’ glue are always the
best choice for wood. The dried glue still has some flexibility so that in highly stressed joints, it can creep and
the joint possibly fail. In addition, while white glues may be water resistant, they are not completely waterproof,
so they are best not used where there is prolonged contact with moisture. For these cases, epoxy resin,
polyurethane or resorcinol glues are better choices.

White glue and indeed many other glues do not bond to plastics very well, and are essentially useless for
polyethylene or polypropylene.* These plastics are nonporous and their constituent molecules are very non
polar so that they do not bond to the glue. TeflonTM is even worse. This is why it has ‘non-stick’ properties. The
surface has to be severely chemically modified to make it polar before it can be glued.

The glues do stick, although not strongly, with metals and glass. Presumably, they are interacting with
the oxidized surface of metals, and the silicate structure of glass.

* These are best fixed by welding pieces together with molten plastic.
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April 16 2009: A group of youngsters from@KOOL school were visiting the BIG Little Science Centre. Local
youngsters joined them and had great fun with giant soap bubbles.

BUBBLE

BURSTING

BUDDIES

It’s fun to make

BIG bubbles …

…and more fun to

burst them!

Jackie Stewart Photos
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Sixth Invitational Elementary Science Day Camp Photos

Dayne tries out one of our robots. Katya with dinosaurs and robot dogs

Rolin, David, Daelyn and Katya help Dayne go for a record for ‘lung power’. Taylor studies electric circuits

Susan Hammond surprises Taylor with an air pressure/water experiment.
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Riley puffs hard. Taylor, Julie and Arielle support the tower of books. Eric Wiebe does high pressure work.

Hailey studies acceleration of a duck. Ken Schroeder discusses inflation.

Taylor and Riley make their balloon float in mid air. Breanne and Catriona also achieved neutral buoyancy.
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Mass launch of balloon rockets in the gymnasium.

A group firing of Mentos and Diet pop has the whole group scrambling.

Our sixth Invitational Elementary Science Day Camp went
well, with 17 students from three Kamloops schools
participating. The keen group of students from Stuart Wood,
Ralph Bell and Heffley Creek schools visited hands-on
rooms, observed a special demonstration on Air Pressure, and
did six hands-on experiments, before finishing the program
with Mentos and Coke, ‘piezo poppers’, the Weapon of Mass
Instruction, rocket balloons and air powered rockets. Special
thanks to ASTTBC for sponsoring the event, and to staff and
volunteers: Susan Hammond (assistant operator), Heather
Neave (summer student employee), Adele Stapleton,
Annette Glover, Ken Schroeder, Eric Wiebe and Gordon
Gore.


