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BIG Little Science Centre 
Newsletter 33   December 2003 

 
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.netT
 

 
 

Eleven-year-old Shae Cooper assists the Operator with one of the demonstrations 
involving the Van de Graaff static electricity generator. Shae is in grade six at 
David Thompson Elementary School. He was sick the day of our Open House, but 
kept it secret until it was over, so he would not miss the opportunity to help us out. 
Now that is what I call dedication! He has been a great help to Mr. Gore this past 
four months, and his enthusiasm and conscientious attitude are sincerely 
appreciated. (We do not recommend you come to school sick, though, Shae!) 

 

Visitor Count:  1,950 since September 2003 
12,600 since February 2000 

Member Count: Currently 121 
 

Is your subscription due for renewal? Please check your address label. 
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‘Trans’ Fats 
by David McKinnon   PhD 

 
Normally this writer stays well clear of food and health topics, but there is quite a lot of 
discussion these days in various biochemical journals, ‘health’ magazines and in a national 
newspaper about the health effects of ‘trans’ fatty acids, or ‘trans’ fats.  
 

The terms ‘cis’ and ‘trans’ are used to distinguish different shapes of ‘unsaturated’ 
molecules (ones containing double bonds), as below.                             

 

 
R and R' are some groups other than hydrogen attached to the double bond. 

 
You can see that in these there is a different placement of the atoms about the double 

bonds. These are called geometrical isomers (compounds with the same formulae, but differing 
by arrangement of groups at a 'double bond'). 

 
 ‘Trans’ fatty acids are rather rare in nature, but are artifacts of vegetable oil processing 

and now appear fairly generally in our diet in hydrogenated vegetable oils. 
 
Vegetable oils such as flax (linseed) oil are high in what are called polyunsaturated 

acids, combined with glycerol as glycerides. That is, their oils contain high proportions of 
combined fatty acids, which have several double bonds, all overwhelmingly 'cis' in their 
geometry. One example would be linolenic acid, found in linseed oil. 
 

H3CH2

H H

CH2

H H

CH2

H H

CH2CH2CH2CH2CH2CH2CH2CO2HC

linolenic acid  
 

When these polyunsaturated compounds are treated with hydrogen over a catalyst such as 
nickel, the hydrogenation partially converts the double bonds to single bonds. As a result of the 
changed shape the molecules better form loose attachments to each other and thus solidify more 
easily, and are more suitable for use in products such as margarine. 

 
However, as well as this, the processing converts some of the ‘cis’ double bonds into to 

‘trans’ shapes, so that oils processed this way may contain the 'trans' fats. 



3 

These 'trans' fats have been implicated in the formation of greater amounts of low-
density lipoproteins, which are in turn implicated in the hardening of the arteries and heart 
disease, and may also be involved in lower immunity response and cancer. ‘Cis’ fats, and the 
more unsaturated the better, aid in the formation of high density lipoproteins, which are 
desirable in our arteries.* 

 
So the solution would be to avoid products that contain partially hydrogenated vegetable 

oils, unless the package says that it contains no ‘trans’ fats. Ironically, butter, traditionally used 
in North Europe and North America as a food source and for cooking, is relatively high both in 
saturated fats (which metabolize to low-density lipoproteins), and in cholesterol. As these are 
implicated in heart disease, margarine seemed to be a good alternative. 

 
So why hydrogenate the oil in the first place? Well, food habits and methods of cooking 

can be slow to change, and it is easier and cheaper to package a solid fat (paper wrappers, plastic 
tubs) than it is oils (glass or plastic bottles). Fats also have a longer shelf life than oils without 
going rancid.** 

 
* It is suggested that the different effects of ‘cis’ and ‘trans’ arise because of differences in 
metabolism in the intestine. Because of their different shapes the ‘trans’ fats affect the working 
of enzymes in the cell membranes. 
 
** Chemically. fats and oils are almost identical. A fat is solid at room temperature an oil is 
liquid. These properties correlate with the amounts of saturated versus unsaturated fatty acids.  
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Why  You  Weigh  More  on  a  Carpet   
Than  on  a  Flat  Surface 

By Jim Hebden, PhD 
 
A physicist at Cambridge has found that an urban myth is true. Dieters for years have claimed 
they weigh more when their scales are on a thick carpet than when their scales are on a hard 
floor.  As reported in New Scientist magazine (June 29, 2002, page 23) many scales actually do 
read about 10% too high on a thick carpet.  Here is why. 
 

Simple 
lever

Fulcrum

Loading point

Distance between 
fulcrum and loading point

HandLong bar

 
 

Figure 1 
 
 A simple lever works as follows: The fulcrum is the place on which the long bar pushes 
down.  The loading point is the place where a weight pushes down on the bar.  If you grab the 
end of the bar with your hand and lift upward, your hand supports some of the weight from the 
loading point and the fulcrum supports the rest of the weight. The smaller the distance between 
the loading point and the fulcrum, the more of the weight supported by the fulcrum and the less 
weight supported by your hand.  For example, if you place a big rock in a wheelbarrow, it is 
easier to lift the handle of the wheelbarrow if the rock is close to the wheel and harder to lift the 
handle if the rock is close to the handle.  
 

Foot applies force

Fulcrum

Hard surface distance between fulcrum and 
loading point is shorter

Loading 
point

Pointer

 
 

Figure 2 
 

 Bathroom scales (Figure 2) act like the simple lever shown in Figure 1 and are made to 
give a correct reading on a hard floor.  When you step on the scales, the scales bend and shorten 
the distance (shown in black) between the fulcrum and the loading point.  As a result, the end of 
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the long bar pushes down on the pointer end of the scales (which acts like your hands on the 
wheelbarrow) and the pointer indicates your proper weight. 

 

Foot applies force

Fulcrum

Carpet distance between fulcrum and 
loading point is longer

Loading 
point

Pointer

 
 

Figure 3 
 

 However, if the scales are placed on a thick carpet as in Figure 3, the bottom of the scales 
is supported by the carpet, and the scales cannot bend properly.  As shown in Figure 3, the 
distance between the fulcrum and the loading point is longer and more weight pushes down on 
the pointer end of the long bar. This extra weight gives a reading that is usually about 10% too 
high.  For example, a person who weighs 70 kg on a flat surface will seem to weigh about 77 kg 
on a thick carpet.  Physics explains another curious fact! 
 
Notes:   
 

• Digital scales work in a different way and their readings are more or less unaffected by 
carpets. 

 

• Not all scales work as explained above and some people will find they weigh LESS on a 
thick carpet than on a hard floor.  Nevertheless, almost everyone will find they weigh a 
different amount depending on whether they are on a carpet or a hard floor.  

 

Editor’s Note:  Why not try this yourself and let us know what happens with your scale. 
We can’t ‘weight’ to see what you find out!  

 
   Okay, so you don’t want to tell the whole world what you weigh. Just tell 

us whether you were lighter on a hard floor or on a carpet, and by how 
much. 

 
    Or, you can weigh ‘someone else’ and tell us what the  ‘imaginary 

person’ (Wink! Wink!) weighs on a hard floor and on a carpet. 
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A Letter from a Great Old Teacher and Friend 
Dear Gordy, 
Thank you for enrolling me in your science group. It brings back memories of some wild 
experiments, especially those ‘magic shows’ that I witnessed and also engaged in. In your 
publication I was pleased to see demonstrations of air pressure and the change in the 
volumes of marshmallows, etc. Recently I saw a demonstration on TV of a way to store 
pillows in about 25% of their volume. It consisted of stuffing three or four pillows into a 
large garbage bag. By using a vacuum cleaner air hose you can suck the air out of the bag, 
then seal the bag with a rubber band after removing the air hose. Perhaps one of your 
young hopefuls would like to try it. When the sealed bag is eventually opened the pillows 
return immediately to their original shape and size. 

V. L. (Len) Chapman, Sidney, B.C. 
[Editor: Len Chapman was Dr. Jim Hebden’s high school chemistry and biology teacher. Len 
is 95 years young and is still thinking about good science.] 
 

 
 

 Len Chapman    
 

And Len just stood there with
of Len Chapman, master chemistry tea
 

Len taught me Biology 91 an
Secondary.  Biology caught m
weird words was not my idea o
showed us how nitric acid react
beaker and filled the surroundin
the sides of the beaker, and an
It was in the late 1960’s. As part of my Master of Education degree 
I was taking a special course designed to prepare science teachers to 
teach a new senior secondary chemistry program (Chem Study). (I 
was teaching general science and physics but had the qualifications 
to do chemistry if called upon to do so.) Len Chapman, then a 
teacher at Lord Byng Secondary School in Vancouver, was one of 
the instructors giving this great course.  

The lecture theatre was full of British Columbia chemistry 
teachers. Len came in and put down a clear plastic bag, into which 
he pumped equal volumes of hydrogen gas and chlorine gas.  

Len said something like this: “I have a demonstration to 
show you, but first I am going to take a photograph of the 
apparatus.” He then pointed his camera at the bag of H2 and Cl2, 
and illuminated the bag with the camera flash. 

Of course, the light from the flash caused the two 
 the biggest “Gotcha!” grin on his face. That is my greatest memory 
cher.                     Gordon R. Gore 

d Chemistry 91 when I was a student at Lord Byng 
y interest somewhat but having to remember all those 
f fun.  But the next year, Len captured me forever: he 

ed with copper metal. Red-brown fumes poured out of a 
g air, heat was produced as evidenced by the steam on 

 increasingly green solution formed as the strip of copper 
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was eaten away and dropped ever lower into the beaker.  Now he really had my 
attention! 

Len was enthusiastic about what he showed us, and what he showed us were 
experiments, experiments and more experiments.  True, we didn’t have fume hoods, but 
the smells and wonderful colours of Chemistry were what I remembered most.  Len gave 
us that and I am forever in his debt – my teacher. 

Len has been retired for some time now, but he still lives by what he taught us: 
enthusiasm for science.         
 Jim Hebden 
Speaking of Jim Hebden, here are some ideas he submitted for your illumination. 
 

What Is in Your Tooth Whitener? 
 
The active ingredient in tooth whiteners is a 50:50 mixture of hydrogen peroxide and urea!  
The two chemicals react to produce a new solid chemical called urea hydrogen peroxide 
(UHP).  When the UHP encounters the water present in your mouth, hydrogen peroxide is 
released.  The hydrogen peroxide chemically attacks stains on your teeth and whitens the enamel.   
 

What to Do When Fido Meets a Skunk 
 
Chemistry 13 News (December 1993, page 2) reports that whereas the standard treatment 
(bathing in tomato juice) does not work when your pet encounters an irate skunk, the following 
mixture "works like magic": 
 
Mix together 1 L of 3% hydrogen peroxide (available from a pharmacy) with 1/4 cup (70 g) of 
baking soda and 1 teaspoon (5 mL) of liquid soap.  
 
After bathing your pet with the mixture, rinse Fido with tap water. 

 
 

David Thompson Elementary Special Presentation 
 

Please enter this in your calendar for 2004. 
 

 On Wednesday January 7 2004, Jim Hebden, PhD and Dave McKinnon, PhD 
will team up to present two one-hour chemistry demonstrations to 90 senior 
students at David Thompson Elementary. The topic is 'curricular' and is Physical 
and Chemical Changes. 
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9 AM - 10 AM         Grade Six Students 

11 AM - 12 noon         Grade Seven Students 
 
There will be about 45 students in each group. (There are 50 chairs in the demo 
room.) 
 
These two gentlemen know a little about chemistry, so this one might be great to 
watch if you can find the time. 
 
David Thompson kids are in for a real treat!      Editor 

 

Science Fun for Your Family 
 

 
The Jam Jar Lid Won’t Budge! 

 

• Your toast is ready. Now for some jam. It is a brand new jar of jam, and the lid won’t 
budge!  

• Don’t get angry.  Think science! 
• Put on some rubber gloves for insulation. Run hot water from the tap over the lid of the 

jar for about 30 seconds. Now try removing the lid. It should be easy to do now. 
 
The metal lid warms up faster than the glass jar does when they are heated. (The metal lid 
conducts heat. The glass in the jar is an insulator and therefore takes longer to warm up. Both 
materials expand when they are warmed, but the metal is warmed up faster than the glass. ) 

 
 

Is Rubber Really Elastic? 
 
If a material is elastic, and you deform it by applying a force, it should return to its original size 
and shape when the force is removed. For example, stretch a spring by dangling a modest mass 
from it, and then remove the mass. The spring goes back to its original length. This happens 
when you use a spring balance. 

Replace the spring with a large elastic band (say, 15 cm long). Measure how long it is 
when it is relaxed. Now suspend a 1 kg mass from the elastic band for a minute or so. Remove 
the mass and let the rubber band relax. Measure its length again. Should we really call them 
‘elastic’ bands? 

Find two identical rubber balloons. Blow up one balloon, and then let the air out. 
Compare the sizes of the two empty balloons now! 
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Special Directors’ Meeting 
 

Directors of the BIG Little Science Centre Society will meet 
on Thursday January 8, 2004 from 7:00 PM to 9:00 PM at David 
Thompson Elementary School. The purpose of this meeting is to 
finalize the Business Plan of the BIG Little Science Centre 
Society. 

 
 

 
 

                Ehren Stillman 

To:  All members of the  
BIG Little Science Centre Society:  

 
Thank you for your support during our first full 

year as a non-profit society. The BIG Little 
Science Centre has been an incredible hit with 
over 12,000 young people and adults who have 
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visited us since February 2000. Let us all hope we 
soon find a permanent home for the Centre. 

 
Have a Merry Christmas, a pleasant holiday  

and a wonderful New Year! 
 

From: All the Directors  
and Your Operator 

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__________________________________ 
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Ehren Stillman 

 


