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BIG Little Science Centre 
Newsletter 46 August 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

What to Expect at the New, Improved 
 

BIG Little Science Centre 
 

Gordon R. Gore, Operator 
 

Two Rooms Full of Hands-on Displays 
Allow extra time for your class visits this year. You will have two rooms full of hands-on 
stations to visit. Many displays that have been in storage will now be in regular use, and some 
new stations will be added. There will be more room to spread out existing displays. There will 
probably be at least 100 hands-on stations in total. Some of these will have chairs so visitors can 
sit down and relax as they try things out. 
 

Demonstration Room 
After a visit to the hands-on rooms, visitors may enjoy a 30-minute demonstration of a major 
topic such as magnetism, static electricity, air pressure, light and colour or a 'special order' topic 
such as electric current, forms of energy, forces and motion or physical and chemical changes. 
The demonstration room will have seating for up to 50 people. It can be darkened totally for our 
standard demonstration, which is Light and Colour.  

 

Science Teaching Laboratory 
Our fourth room will eventually be a teaching laboratory. Teachers may book this room for a 
morning or afternoon and bring their classes for a totally hands-on mini-unit in a special topic 
such as electric circuits, or simple machines, or forces and motion. This room will not be in full 
operation our first year, while we acquire the necessary funding to equip it properly for class 
visits. The room will have fifteen 2' x 4' flat tables and 30 chairs, and provide lots of room for 
visitors to do simple experiments. One of our adult expert volunteers will be on hand to direct 
students through the experiments.  
 

This room will also be used for special demonstrations.  
 

 

Local Members!  Come to our August 5 meeting and see 
the new set-up. It should be near completion by then. 

Two More Major Grants Received 
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(This is a correction and addition to the announcement in Newsletter 44.) 
 

The BIG Little Science Centre Society gratefully acknowledges a grant of $1400 from the Kamloops 
Foundation. This money is to be used to help provide a biology component to the Centre's displays.  
Thank you also to Highland Valley Copper for their generous grant of $500. This money will be used 
for expansion of offerings at the BIG Little Science Centre. We also appreciate recent generous 
donations from Paul Swain, Bev Maxwell, Ian McArthur, Maria Russell-Martin, St. Ann's Academy 
and the British Columbia Science Teachers' Association. Donations like these will help us build a 
bigger and better science centre. 
 

How Things Work at the BIG Little Science Centre 
 

Bed of Nails 
 

 
 

Robert Evans made this 'bed of nails' as a Physics 11 project at  
Westsyde Secondary School in 1975.  

 
"Sleeping on a Steely is like sleeping on a shroud." That's what it says on the 'Bed of Nails' made 
by former Westsyde Secondary School Physics 11 student Robert Evans. Rob looks quite 
comfortable reclining on his homemade 'bed', in this photo taken almost 30 years ago. Rob's 
weight is distributed over a large area (and a large number of sharp nails) so the force exerted by 
each nail on his body is quite small. The greatest danger in using the bed of nails is catching 
one's clothes on one of the nails.  

Science Fun for the Family 
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Super Breath! (1) Super Breath! (2) 
  

Super Breath! (1) appeared long ago in 
Newsletter 2. It is included here as a 
preliminary activity to Superbreath! (2), and for 
members who joined after Newsletter 2 was 
published. 

 

 

Figure 2 
You Need 
 
2 banquet tables (light, folding type) 
several student volunteers 

Figure 1 10-12 clean, unused freezer bags 
  
You Need: What to Do 
  
1 big, heavy book (like a dictionary) 1.  Place an upside down banquet table on top 

of another table of the same size. (Their two 
flat surfaces will be touching.) See Figure 2. 

1 large plastic freezer bag 
 
What to Do 2. Arrange as many people around the table as 

you can fit, and give each of them a large, 
clean plastic freezer bag.  

 
1.  Place a large book on the edge of a table. 
2.  Try blowing the book off the table! 3. Slide the freezer bags between the two table 

surfaces.  3.  Insert a large, clean, new plastic freezer bag 
part way under the book, leaving the open 
end of the bag facing you. 

4. Have everyone blow into the bags at the 
same time. Can you make the top table lift 
off the bottom table?  4.  Gather up the open end of the bag, as you 

would when you blow up the bag. See 
Figure 1. 

5. Try this again, but this time with someone 
sitting on the top table!  

5.  Now, blow hard into the bag!  
 

Caution! The ‘volunteer’ on the table is safer 
sitting rather than standing. The heavy book is lifted quite easily by air 

blown into the bag. A modest pressure exerted 
by the air in the bag can exert a large force. This 
is because pressure is equal to force divided by 
area, and therefore force is equal to pressure 
multiplied by area. Because of the large area of 
the bag contacting the book, a large enough 
force can be exerted on the book to lift it. (A 
similar technique, using large, sturdy inflatable 
air bags, can be used in emergencies to lift 
heavy vehicles or fallen trees that have trapped 
victims underneath them.) See Superbreath! (2) 
below. 

 
Think About It! 
 
1. Did anything about this experiment surprise 

you? Explain what you mean. 
2.  Try to explain what you were able to do in 

this experiment.  
 

Note 
The editor first saw this beautiful demonstration done 
by Verne Rockcastle at the BCScTA Spectrum '75 
Symposium at the University of British Columbia.  

  
A Very Special Letter of Support 
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(Reprinted with the permission of the writer.) 
June 30, 2004  
 
To: Whom It May Concern  
 
Re: Big Little Science Centre  
 
I am writing on behalf of the British Columbia Association of Physics Teachers (BCAPT) to offer our 
support and our commendation for the wonderful work that has been done by Gordon Gore and his 
volunteers at the Big Little Science Centre in Kamloops, BC. 

At a recent BCAPT meeting over 40 physics teachers from across BC visited the Centre and we 
were most impressed. We were also engaged like children for over 45 minutes exploring the interactive 
displays. There were things to touch, watch, pull on or push; things that made you wonder, laugh, shout in 
surprise, smile in delight; things that have been accumulated gradually and lovingly over a long career of 
teaching and service to the community. The Centre is truly a Magnum Opus for Gordon Gore who 
continues to give so much of his time and energy to Science education even now in his retirement. 

Following our exploration of the permanent displays, we were ushered into the "demonstration 
room" where Gordon Gore and his Big Little Science Centre volunteers* put on a highly entertaining 
and engaging show for us. The presenters are all master teachers and the demos they performed had just 
the right touch of showmanship, visual appeal and science intrigue to have the physics teachers in the 
audience in rapt attention. 

Our wonderful visit to the Centre made it clear to all of us in the BCAPT that the Big Little 
Science Centre is a wonderful asset for the children of K,amloops and surrounding areas. The Big Little 
Science Centre is a veritable "Science World North" and fulfills a vital role in stimulating curiosity, 
delight and wonder in school age children. These experiences are of upmost importance since they lead 
the children of the day to become the scientists of tomorrow. The sense of wonder and the desire to 
discover something new are the fuels that drive us as physicists and virtually all of us had these fires 
kindled when we were young. 

We thus wish to add our voices to those that have been lauding the Big Little Science Centre and 
to those who have been calling for a better, more permanent home for its wonderful educational 
resources. 

We wish furthermore to commend the lifelong dedication and contribution of one of our own. 
Gordon Gore has given much to the Physics and Science teaching community and to the thousands of 
students he taught over his career. Now in retirement, he has assembled the best toys and tricks and 
gadgets from his years as physics showman and he has given them as a gift to the schoolchildren of 
Kamloops. This we feel is a beautiful legacy, and we wish to communicate to him and to all Big Little 
Science Centre stakeholders our profound respect for his work and our sense of shared pride in the 
tremendous accomplishment that is the Big Little Science Centre. 
 

Sincerely,  
Don Mathewson MSc, BEd  
President,  
BC Association of Physics Teachers 
 

*Editor's Note: The volunteers helping were Eric Wiebe, a retired physics teacher 
who last taught at 'Kam High', and Dr. Dave McKinnon, a retired chemistry 
professor from Manitoba. Student helper Dustin Anderson from Westsyde 
Secondary School also provided able assistance. 
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Round-Up™ 
by David  McKinnon  PhD 

 
Since moving into my house three years ago, I have been waging war on the weeds in my yard, 
and just about got rid of the 50,000 odd dandelions that infested it, by a combination of hand 
weeding and 2,4-D. But the worst weed of all is the quack grass, which being a grass, is not 
affected at all by 2,4-D and whose widespread rhizome roots resist all but the most extreme 
digging. So, in desperation, I decided finally to resort to chemical warfare. I sprayed it all with 
"Round-Up™" and then reseeded.  
 

"Round-Up" or Glyphosate (chemically, N-phosphonomethylglycine) is non-selective, 
i.e. it kills virtually all vegetation. It was first synthesized by J. E. Franz of the Monsanto 
Corporation in 1971. It was released commercially in 1974 and by the early 1980's its worldwide 
sales were over a billion dollars!  It is the eighth most commonly used herbicide, with US 
consumption being of the order of 10 million Kg/year.  
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  Chemically, Glyphosate is a modified amino acid (glycine actually). It works by 
inhibiting a biochemical pathway by which several amino acids and other plant constituents are 
synthesized.  These amino acids are necessary for protein synthesis and thus plant growth.  There 
are various forms of the herbicide. It is usually sold as the ammonium, sodium or isopropylamine 
salt, and in some surfactant that allows it to wet the weed better.  
 
   Glyphosate is systemic, i.e. it is absorbed through the plant leaves, but is rapidly 
transferred by the plant's physiological processes to stems, roots, etc. It then inhibits growth, and 
the plant soon dies by drying out. It is strongly and quickly absorbed by soil, so that any seeds 
are unaffected. This makes it suitable for non-tillage applications. Microorganisms in the soil 
degrade it, but the rate depends on the conditions. 
 

Some plants can be specially bred for Round-Up resistance. One that was in the news 
fairly recently was canola. The idea is that a field could be sprayed to kill all the weeds but to 
leave the canola untouched. Unfortunately, just as with the emergence of antibiotic resistant 
strains of bacteria, some plants in quite a number of locations round the world have naturally 
developed resistance to Round-Up.  
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Everyday Chemistry 
Jim Hebden, PhD 

 

A Research Project Involving Ice Cubes 
Part II: “What Happened?” 

 
In the Newsletter 44 Everyday Chemistry 
column, we looked at some experiments 
designed to help explain why an ice cube melts 
much faster in tap water than salt water. This 
month’s column lets you see if your hypotheses 
agree with the ideas scientists have about what 
happens. Many people, including a few 
scientists, have difficulty trying to explain why 
the ice cubes melt at different rates, so don’t get 
upset if you didn’t come up with the explanation 
proposed by knowledgeable experts. The 
important thing is that you learned something 
about how nature works – that is what makes 
science fun to do! 

First, let’s see what I expected you to 
observe in the experiments. You may have 
observed other things, too.   
•  In Experiment #1, you probably saw that an 
ice cube takes about four times longer to melt in 
salt water than in tap water. You probably also 
saw that an ice cube floats higher in salt water 
than in tap water. (You did notice that, didn’t 
you?)   
• In Experiment #2, you probably saw that the 
two ice cubes take almost the same time to melt 
when they are stirred and that the ice cubes melt 
much more quickly when they are stirred.   
• In Experiment #3, you probably found that the 
ice cube again takes almost four times longer to 
melt in salt water than in tap water.  In addition, 
you probably saw that streamers of food 
colouring can be seen floating downward when 
the ice cube melts in tap water, and that the tap 
water eventually becomes evenly coloured 
throughout.  On the other hand, when the ice 
cube melts in salt water a coloured layer is seen 
floating on top of the salt water. 
• In Experiment #4, you probably saw that an 
ice cube melts more slowly in sugar water than 
in tap water. 

 • In the first Optional Experiment (if you did it), 
you probably saw that the salt water does not get 
as cold as the tap water when the ice cube melts.  
• In the second Optional Experiment (if you did 
it), you probably saw that the submerged ice 
cubes melt faster in salt water than in tap water.  
You probably also saw that the ice cube 
submerged in salt water has wavy streamers 
rising from the cube as it melts, and that a 
coloured layer forms at the bottom of the tap 
water when the submerged ice cube melts. 

OK, now let’s see how scientists explain 
what happens. The evidence shows that coloured 
water from the melting ice floats on top of the 
salt water (the melted water from the ice cube is 
less dense than the salt water).  Because the 
melted ice cube floats on top of the salt water, 
there is less mixing of the ice water and salt 
water, so the ice water is not cooled as much as 
the tap water. On the other hand, the coloured 
ice water mixes well with the tap water.  The 
hypothesis that scientists make to explain the 
experiments is this: the ice isn’t warmed as 
much by the water underneath because the 
ice cube and ice water are above the warmer 
salt water, they don’t mix with the salt water, 
and therefore are kept away from the warmth 
of the salt water. 

This hypothesis explains all the 
observations.  For example, the tap water and ice 
water have almost the same density, allowing 
them to mix and causing the ice cube to melt 
quickly.  When the cubes are stirred, the tap 
water and salt water mix quickly and equally 
with the ice water, so that the cubes melt at more 
or less the same time.  The ice water floats on 
both the sugar water and salt water because the 
ice water is less dense than both the sugar water 
and salt water. Therefore, ice water can’t mix 
well with either sugar water or salt water and the 
ice cube melts much more slowly in both sugar 
water and salt water than in tap water.  The 
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results of the second optional experiment are 
interesting.  When an ice cube is submerged in 
salt water, the lighter ice water rises to the top of 
the heavier salt water, so that streamers of colour 
rise to the top of the salt water.  On the other 
hand, the colder ice water is heavier than the 
room temperature tap water (did you know 
that?) and sinks to the bottom of the tap water. 

What else can we learn from the results 
of our experiments? If you have ever poured a 
sugary soft drink into a glass, added ice cubes, 
and let the ice melt without stirring the drink, 
you may have noticed that the top of the drink 
is quite watery. Also, ocean currents involve 
less dense warmer water moving over the top of 
more dense cooler water underneath. Now you 
know why that happens. Convection is the 
movement of a fluid (such as a liquid or a gas) 
from place to place as a result of density 
differences caused by temperature differences. 
For example, the higher air is above the earth’s 
surface, the lower the density of the air. 
Therefore, lower density air at high altitude 
moves across higher density air below, causing 
great convection currents (wind) to move air 
around the world. Incidentally, clouds are less 
dense than air, which is why clouds float in the 
air and don’t hover near the ground!  Finally, 
when heat deep in the earth melts rock and 
produces magma (molten rock), the hottest 
magma is also the lightest and floats up on top 
of the cooler and denser magma below. This 
hot, light magma sometimes produces enough 
upward pressure to split the solid crustal rock 
above it and create a volcano. Sometimes, hot 
lower-density magma produces convection 
currents (still deep within the earth) as it slides 
across cooler and denser magma below it.  
These magma convection currents are thought 
to be associated with the earth’s magnetic field. 

Most liquid chemicals change their 
density is a simple way: the cooler the liquid 
becomes, the greater the density becomes. When 
the liquid chemical eventually becomes cold 

enough to solidify, the solid has a greater density 
than the liquid.  For example, liquid aluminum is 
less dense than solid aluminum, so that when a 
piece of aluminum is melted the liquid floats on 
top and the solid aluminum sits on the bottom. 
Water is an exception to this general rule (as are 
a few other substances). Hot water has a 
relatively low density and as water gets colder 
its density increases, like other substances. But 
then something interesting happens: when water 
cools below 4oC, its density starts to 
DECREASE again, and when water eventually 
freezes the resulting ice has a lower density than 
the liquid water. (See Everyday Chemistry 
“Why Does Water expand When It Freezes” in 
Newsletter 36, February 2004.) If water simply 
became more dense as it cooled and froze (like 
most other substances do), winter weather would 
cool the surface water and cause it to sink to the 
bottom.  

Because water is a good heat insulator, 
warmth from the summer sun would be unable 
to reach to the bottom of the water and slowly 
but surely, winter after winter, the water in lakes 
and oceans would become so cold that they 
froze solid, from the bottom up. The 
accumulation of ice would eventually kill most 
(or all) of the life in the lakes and oceans, which 
would have terrible consequences. However, the 
decrease in water’s density below 4oC allows 
life to survive in the winter because of the 
following process. In the winter, the water in a 
lake gets colder and colder, and the cold water 
sinks toward the bottom of the lake.  But once 
the surface water cools below 4oC, this very cold 
water floats on the denser and warmer water 
below it, without mixing. Eventually, the surface 
of the lake freezes, creating low-density ice that 
floats on the denser water below.  Because the 
bottom of the lake is still warmer than the 
surface, deep lakes only freeze at the top. Once 
the lake melts in the spring, the denser water at 
the bottom of the lake remains cool and only the 
top portion of the water heats up. 

 

An Invitation to All Members 
 

Monthly meetings of the BIG Little Science Centre Society are open to all paid members and 
potential members. If you would like to be part of important decisions made at these meetings, 
please join us and voice your opinions. Meetings are normally held the first Thursday of every 
month. 
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Elemental Shamanagrams 
Len Chapman 

 
See if you can convert these anagrams into their corresponding chemical elements. When this is 
done, place each element’s atomic number in the space provided. Examine the atomic numbers 
and determine what plan was used in determining to choose these elements. (You are permitted 
to use references.) 
 

Shamanagram Element Atomic # 
AIM TUNIC _ _ _ _ _ _ _ _ _ _ _ 
AMU DIVAN _ _ _ _ _ _ _ _ _ _ _ 
BIDI MURU _ _ _ _ _ _ _ _ _ _ _ 
C.R. POPE _ _ _ _ _ _ _ _ _ 
DEUM MEN LIVE _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
DOG L _ _ _ _ _ _ _ 
DUM ISO  _ _ _ _ _ _ _ _ _ 
GAIL LUM _ _ _ _ _ _ _ _ _ _ 
GROIN NET _ _ _ _ _ _ _ _ _ _ _ 
GRONY HED _ _ _ _ _ _ _ _ _ _ _ 
HI MULE _ _ _ _ _ _ _ _ _ 
HOT PREMIUM _ _ _ _ _ _ _ _ _ _ _ _ _ 
HUM MILO _ _ _ _ _ _ _ _ _ _ 
I HUM LIT _ _ _ _ _ _ _ _ _ _ 
I IN DOE _ _ _ _ _ _ _ _ _ 
LIME TUTU _ _ _ _ _ _ _ _ _ _ _ 
MAUL MUNI _ _ _ _ _ _ _ _ _ _ _ 
NOROB _ _ _ _ _ _ _ _ 
PRAISE YUM MOD _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
ROCH LINE _ _ _ _ _ _ _ _ _ _ _ 
SLIVER _ _ _ _ _ _ _ _ _ 
TAUNT MAL _ _ _ _ _ _ _ _ _ _ _ 
TETUM CHINE _ _ _ _ _ _ _ _ _ _ _ _ _ 
U.B. SMITH _ _ _ _ _ _ _ _ _ _ 
WARCUM LINE _ _ _ _ _ _ _ _ _ _ _ _ _ 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 

Upcoming BIG Little Science Centre Society Meeting 
Thursday August 5, 7:00 PM  

in the Science Teaching Laboratory (Room 14) 
 

Official Visitor Count to June 30, 2004: 5,138 since September 2003 
15,724 since February 2000 

Current Paid Member Count:  92 
 

I Need Feedback about This Newsletter 
 

What features do you enjoy in the Newsletter? What columns do you never read? Do you have 
suggestions for new content? Would you like to contribute an article or regular column? Please 
drop the editor a line at: Gordon Gore, 962 Sycamore Drive, Kamloops, BC V2B 6S2. You 
can fax the editor at (250) 579 2302 or e-mail <grgore@telus.net>. 
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Elemental Shamanagrams – ANSWERS 
 

SHAMANAGRAM ELEMENT ATOMIC # 

AIM TUNIC ACTINIUM 89 
AMU DIVAN VANADIUM 23 
BIDI MURU RUBIDIUM 37 
C.R. POPE COPPER 29 
DEUM MEN LIVE MENDELEVIUM 101 
DOG L GOLD 79 
DUM ISO  SODIUM 23 
GAIL LUM GALLIUM 31 
GROIN NET NITROGEN 7 
GRONY HED HYDROGEN 1 
HI MULE HELIUM 2 
HOT PREMIUM PROMETHIUM 61 
HUM MILO HOLMIUM 67 
I HUM LIT LITHIUM 3 
I IN DOE IODINE 53 
LIME TUTU LUTETIUM 71 
MAUL MUNI ALUMINUM 13 
NOROB BORON 5 
PRAISE YUM MOD PRASEODYMIUM 59 
ROCH LINE CHLORINE 17 
SLIVER SILVER 47 
TAUNT MAL TANTALUM 73 
TETUM CHINE TECHNETIUM 43 
U.B. SMITH BISMUTH 83 
WARCUM LINE LAWRENCIUM 103 

 
Note: All the atomic numbers are prime numbers. 

  


