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Science Teachers’ Workshop at the BIG Little Science Centre 
 
Kamloops Secondary School science teachers paid a friendly visit to the BIG Little Science Centre on Monday, 
December 5.  The science centre provided a workshop concentrating on Electricity and Chemistry for the junior secondary 
years. There were lots of smiles and thanks, indicating they enjoyed their visit and found it very worthwhile. In the photo, 
Karen Hill, Karen Buemann, Mike Abraham and Domenic Comita try to figure out the ‘electronic butterfly’. On hand 
to dispense wisdom (and humour) were Ken Schroeder, Eric Wiebe, Dave McKinnon, Adele Stapleton, Jim Hebden, 
and Gordon Gore.                 More photos inside. 
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BIG Little Science Centre 
 

Special Christmas Hours 
 

Open all week before Christmas, Monday to Friday December 19-23, 10am-4pm with daily static show at 1:30. 
  

Closed Saturday December 24 to Monday January 2. 
  
For more information contact us at:  250-554-2572  susan@blscs.org   gord@blscs.org    www.blscs.org 
Check us out on Facebook and Twitter! 
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Canadian Nobel Laureates 
 

Richard Taylor (1929 -  ) 
 
An almost career-long professor of experimental physics at Stanford University who was awarded 
the Nobel Prize in physics for his work to establish the existence of quarks as particles in protons 
and neutrons. 

 
Kip Anastasiou, Ph.D. 

  
            When the teen-aged Richard Taylor tried an experimental explosion using smokeless gunpowder, he 
had no idea that the loss of three fingers would affect his boyhood desire to become a surgeon. When he 
approached a surgeon to ask about the career, the surgeon politely asked how many patients would be 
comfortable with a fingerless surgeon. And that was the end of that idea. Oh yes, and that was the end of his 
love affair with chemistry! He was great at math and physics, so that pretty well clinched what he would do in 
his career. 
 

After a bachelors and masters degree at the University of Alberta, a lucky break — the right 
recommendation, he worked toward a PhD at Stanford University. He hadn’t quite finished when he was asked 
to help build an accelerator in Paris (at Louis Pasteur’s old school, L’Ecole Normale Superieure — actually a 
very prestigious university). He stayed there for 3 very exciting years before a year’s appointment at the 
Berkeley campus of the University of California. And then it was back to Stanford for a very productive career 
in particle physics. 

 
He was attracted back to Stanford because they were building the Stanford Linear Accelerator Center, 

better known for its initials, SLAC. He is still there as Professor Emeritus. At that time it was the longest 
accelerator in the world, 2 miles, and a lot of very interesting experiments could be carried out there. Taylor 
helped to build the experimental equipment at the end of the accelerator, some of which required its own two 
story high building. After the Nobel was won, the Smithsonian Institute in Washington requested the donation 
of their now obsolete, spectrograph but declined when they found out how enormous it was! Things got big in 
experimental physics. And, I might add, very expensive. A million dollar grant in this area of physics just 
wouldn’t cut it. Think a hundred million! 

 
For his seminal research, Taylor collaborated with physicists at Cal Tech and the Massachusetts Institute 

of Technology. Their work essentially proved the existence of the quark, a particle that had been proposed on 
theoretical grounds. They were able to show that quarks, tiny, point-like particles, move around inside protons 
and neutrons in the atomic nucleus. It was this research that gained the Medicine Hat born Taylor the Nobel 
Prize for Physics shared with two others from the Massachusetts Institute of Technology in 1990. 

 
            Richard E. Taylor has never given up his Canadian Citizenship and apparently never taken up American 
Citizenship. He is listed as a Foreign Member of the U. S. Academy of Science! He has many other honors 
including election to the Royal Society of England and, of course, honorary doctorates. He has several 
memberships in Canadian scientific organizations, both honorary and active. He still lives in Stanford and acts 
as an elder statesman of science – like all Nobel Laureates, wherever they live. 
  
Sources: Wikipedia and Nobelprize.org including an excellent interview of Taylor. And a number of other internet sources. 
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Teflon 
Jim Hebden, Ph.D. 

 
Teflon is kind of a boring substance. It is a white solid that just sits there and doesn’t do much at all. It doesn’t react with anything 
(except under very drastic conditions), doesn’t get wet when you put it into water, almost nothing sticks to it (including water), isn’t 
very strong, wasn’t something anyone tried to discover, and is only made up of two different types of atoms. Of course, boring things 
can still be very important, and Teflon is a very important chemical. Let’s see why. 
 

Chemically, Teflon is an example of a type of compound called a polymer. Polymers have chemical structures that repeat 
themselves almost endlessly. In the case of Teflon, the chemical structure is shown below: 
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Teflon is actually a brand name made up by the company that discovered it (Kinetic Chemicals, which was owned by 

DuPont). The correct chemical name is polytetrafluoroethylene (abbreviated PTFE and pronounced “polly-tetra-flu-row-eth-ill-een”). 
The chemical name comes from the fact that the stuff is a polymer (“poly”) made by substituting four fluorine atoms (“tetrafluoro”) 
for the four hydrogen atoms normally attached to a molecule of ethylene (shown below). 
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 Strictly speaking, the name Teflon is applied to more than one chemical, each of which has a structure very similar to that 
shown above. The different varieties of PTFE have one feature that gives them similar and useful properties: they have highly 
unreactive fluorine atoms on the outside of a skeleton of continuously linked carbon atoms. (Fluorine gas is actually the most reactive 
element known, but once is has reacted, as it has in PTFE, it is completely uninterested in any further reactions.) 
 
 Teflon is a good example of how scientists investigate chemical and physical properties and then use the results of their 
investigations to suggest new usages for their discovery. The first thing that the discoverer of Teflon, Roy Plunkett (who found it by 
accident), noticed was that the white stuff was very slippery. This observation grabbed his attention and started him thinking about 
what he had just found. Measurements eventually showed that Teflon had the 3rd greatest slipperiness known. This slipperiness makes 
Teflon useful for bearings and gears. When research showed that Teflon was an excellent electrical insulator it was used in specialized 
equipment, such as cables and circuit boards. Because Teflon is chemically unreactive, it finds great use in chemical laboratories in 
the form of tubing and coatings for stirring bars, beakers and flasks. More reactive substances, like glass, would quickly be “eaten” by 
some of the chemicals used in labs, but a coating of Teflon creates “chemical-proof” containers and equipment. Its non-reactivity and 
ability to “flow” under pressure also makes Teflon tape ideal for sealing pipe threads in plumbing and propane connections; when 
Teflon tape is placed on a pipe thread before a second piece of plumbing is threaded over it, the tape squishes into the pipe threads and 
forms a water- and air-tight seal. 
 
 For the average person, the greatest usage for Teflon comes from the fact that almost nothing sticks to it. The Internet 
gleefully informs us that Teflon is the only substance that a gecko cannot climb. The reason for this is as follows. A gecko’s foot has 5 
toes and the pad of each toe has a series of close-spaced bands (resembling human fingerprints) called lamelae. Each band is actually 
made from millions of hair-like bristles called setae and the end of each seta is split into between 400 and 1000 mini-bristles called 
spatulas, each of which has an end that looks like a microscopic flattened spoon. A gecko has about one billion spatulas on one foot, 
and each spatula holds onto surfaces using weak London forces (see “What is going on?”, below). On most substances, the weakness 
of the individual London forces attracting a particular spatula to the surface is outweighed by the cumulative attraction of the huge 
number of spatulas that combine to stick the gecko’s foot to the surface. (This explains why geckos can easily walk upside down on 
even a pane of glass, and even a dead gecko can be suspended from a pane of glass if its foot is pressed to the glass.) However, the 
surface of Teflon only permits exceptionally weak London forces that can’t create sufficient combined attraction to the spatulas to 
allow a gecko to cling to the Teflon. 
 
 Since most people associate Teflon with non-stick pots and pans, one of the most-asked questions about Teflon is “How do 
they get Teflon to stick to the pan in the first place?” Originally, the surfaces of pans were treated so as to give them a very rough 
surface on which the Teflon could stick. In the same way that pieces of a jig-saw puzzle stick together when the knob on one piece fits 
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into a matching indentation on an adjacent piece, Teflon sort of scrunched itself into the microscopic hills, valleys, caves and 
overhangs formed when the pan’s surface was roughened. Unfortunately, even such rough surfaces were not enough to stop Teflon 
from being scratched and eventually peeling off the pan. Today’s pots and pans are first roughened and then coated with an extremely 
sticky chemical that not only sticks to the underlying metal, it also sticks to Teflon (remember I said that “almost nothing sticks to it”). 
After that, the sticky chemical is coated with Teflon and finally is coated with a mixture of both Teflon and an additive to help harden 
the surface.  
 
 Nothing in this world ever seems to be perfect, and this is also true of Teflon. Because the individual molecules that make up 
a chunk of Teflon are only weakly held together, Teflon is actually quite soft and wears easily (which is why hardeners are added 
when coating pots and pans with Teflon). Teflon’s biggest drawback, for many people, is the fact that is starts to deteriorate at 
temperatures above 260oC and decomposes above 350oC. As a result, Teflon pans should not be used for frying foods and should 
never be heated to high temperatures when “empty”. The reason for being so careful when heating Teflon containers is the fact that 
high temperatures cause Teflon to decompose and produce hazardous gases (apparently birds are very sensitive to the toxic effects of 
such gases). A potential problem with Teflon concerns the use of perfluorooctanoic acid (“purr-flu-row-ock-tan-o-ic acid”), in the 
form of ammonium perfluorooctanoate, in the reaction used to make Teflon. Perfluorooctanoic acid (PFOA) is both poisonous and a 
known carcinogen (cancer producer) and seems to hang around indefinitely in the environment (no bacteria can eat it and render it 
harmless). The company that makes Teflon, DuPont, has claimed it has evidence that the amount of PFOA in cookware is far too 
small to be a health concern, while many environmentalists claim there are excellent reasons to be concerned. The results of more 
studies are due to be released soon and may give better evidence, one way or another. Lagostina cookware is coated with PTFE using 
a different manufacturing process from that DuPont and claims to have no PFOA in the final product. 
 
 Okay, now let’s have a “hands-on” investigation of some properties of Teflon. Find a roll of Teflon tape, which is 
inexpensive and found in the plumbing department of hardware stores. Most do-it-your-selfers have a roll or two.  
 
Investigating the different ways that Teflon stretches 

1.  Cut off a piece of Teflon tape about 5-10 cm long. 
2.  Hold the piece of tape on each side, about halfway along. 
3.  Carefully and slowly, try to stretch the tape a little bit sideways. Does the tape stretch easily or is it hard to stretch? 
4.  Now hold the ends of the tape and try to stretch it lengthways. What do you observe? 
5.  Repeat steps 2, 3 and 4 with the same piece of tape. What do you observe? 
6.  Slowly pull on the tape widthwise until it breaks, using as much force as is necessary.  Was it easy or hard to do? 
7.  Take one of the long pieces of tape left over from step 6 and pull on it lengthwise until it breaks (if you can). Was it easy or 

hard to break the tape lengthwise? 
 
Making distorted messages 

8.  Cut off another piece of tape about 10-15 cm long. 
9.  Get a fine- or medium-point felt marking pen and someone to help you. 

10.  Have your helper stretch the ends of the tape and hold it down on top of a folded piece of paper towel while you write a short 
message very lightly on the tape. 

11.  Carefully stretch the tape widthwise in several places (but don’t tear it apart) until the message is unrecognizable. 
12.  Now pull the tape lengthwise, so as to reveal the message again. 
13.  You may be able to repeat steps 11 and 12 a couple of times. 

 
What is going on? 
Teflon tape is made from long fibres stacked parallel to each other. The chemical bonds inside each fibre are very strong; when you 
try to break a piece of Teflon by pulling it lengthwise, you are trying to break carbon-to-carbon bonds (see the diagram showing the 
chemical structure of Teflon, above). Tough carbon-to-carbon bonds, called covalent bonds, give diamonds their incredible hardness. 
However, the piece of tape consists of bazillions of individual Teflon fibres laid parallel to each other. The bonds holding one fibre to 
its neighbours are very weak and easily broken. (They are called London forces, or sometimes van der Waals forces, and depend on 
the number of electrons in an atom; fluorine has very few electrons and hence very weak London forces.) So … if you try to pull the 
tape widthwise, it stretches easily because you are breaking weak London forces and if you pull it too far it easily rips in half. But, if 
you try to break the tape lengthwise, the strong covalent bonds resist breaking and make it difficult both to stretch the tape and rip it in 
half. 
 
References: 
http://en.wikipedia.org/wiki/Polytetrafluoroethylene 
“The Gecko’s Foot” by Peter Forbes, Harper Perennial 2006, pages 79-99 
http://startswithabang.com/?p=1459 
“Twenty Demonstrations Guaranteed to Knock Your Socks Off!” Volume II, by Bob Becker, p. 33 
http://www.discovery.com/area/skinnyon/skinnyon970606/skinny1.html 
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Carol Ellingsen’s Class from Parkcrest Elementary 
 

 
We can re-attach his head with Human Head Glue…  

   
              but how do we put his feet and hands back on?                                   Carol Ellingsen 

      
 

      
Carol Ellingsen’s Grade 3 class from Parkcrest Elementary visited us on Wednesday November 30. What a great group! 
They watched Gordon Gore’s Magnetism show, and then enjoyed the three hands-on rooms. I hope they come back soon! 
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Saturday at the BIG Little Science Centre 

   
Grandpa Paul is young Max’s laboratory assistant for a ‘Matter’ Activity run by Adele Stapleton. 

 

   
Left: Jack with Grandma Barbara Anderson     Middle: Jack, Barbara, Jorlie and Dad Patrick also did the ‘Matter’ 
activity. Mark Bui is a very capable volunteer.   Right: Jorlie filters one of the mixtures. 

Saturday Birthday 

    
Talia Collins was the birthday girl. Her Mom, Dad and brother Ben celebrated along with several of Talia’s friends. 

 

    

Talia requested the Light and Colour show for her birthday visit 
to the BIG Little Science Centre.  
 
Gordon Gore presented the show, and Talia’s friend Kaylee, 
dressed as a ‘scientist’ in her lab coat, created colourful shadows 
for the group. 
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Letters to the Editor       
TRU President’s Visit 
 
Thank you for your invitation to the BIG Little Science Centre. I was very impressed and enjoyed my visit. 
 
Alan Shaver 
President and Vice –Chancellor 
Thompson Rivers University 
 
Feedback on Circle Activities 
 
Hi Gordon, another great newsletter! 
 
The latest newsletter had a piece on measuring to find a value for pi.  I had an interesting epiphany in my grade 
6/7 class many years back as I struggled with how to make this an interesting concept.  I came up with the idea 
to actually draw a one-metre diameter circle on my tiled floor with a fine permanent Sharpie pen. I realized that 
doing such a thing would never result in a 'firing' as others had told me often when I strayed from the more 
conservative paths.  I had to take a piece of wood and put a small brad through one end and then drilled a hole 
to fit the Sharpie Pen snugly so the centre of the hole and thusly, the point of the pen, would be exactly one 
metre from the brad.  I washed the floor clean, let it dry overnight, and the next morning the class and I used a 
junction of four tiles to hold our brad in place while we carefully scribed a one metre circle.  I then got a ball of 
string and had most of the entire class to get on their knees around the circle as close together as possible so that 
they could hold the string exactly on the line without stretching the string in any way.  When the string was in 
place we carefully cut the string exactly at the point where it overlapped.  We then took that string and 
measured it with a metric tape measure.  Well, with the great care in placing the string and no tension during the 
measuring we got a little more than 314cm or 3.14 m.  This nicely worked to give us the exactness I wanted to 
determine pi with very little math involved and perhaps a better understandings of centimetres and metres. 
 
Might be fun to draw one on your classroom floor as a little 'extra' for teachers/students to explore.  I think 
every upper intermediate classroom should have one! 
 
Thanks again for all the great ideas you share.  
 
Brian Herrin 

 
 

SKSS science teachers watch Ken Schroeder’s Triple Ammonia Fountain  
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South Kamloops Secondary Science Teachers Visit the BIG Little Science Centre 

 

     
        Mike Abraham and André Laprade              Mike and Eric Wiebe (BLSC)                       Domenic Comita 

     
Trisha Rimmer (SKSS and BLSC)               Brent Thibault, Domenic and Mike                    Karen Hill 

   
                    Aura Carriere                   Glen Poelzer 

   
                     Trish Rimmer, Karen Buemann, Jim Hebden              Dave McKinnon (BLSC President) 
 
Everyone becomes a kid when visiting the BIG Little Science Centre. A close study of the displays reveals 
how science concepts can be made real, understandable and entertaining with a little effort and creativity. 
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Gordon Gore Photo 

 
Tatiana Gonzales-Servellon, visiting with Skeetchestn School, shows her classmates how many nickels she 
can pick up with a magnet. The entire school paid its annual visit to the BIG Little Science Centre. 


