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BIG Little Science Centre 
Newsletter 38  March 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 
 

BC Hydro Provides $4,400 Grant 
 

 
 

A handsome check for $4,400 was presented to the BIG Little Science Centre on Thursday evening, March 
4. Jim Gothard of BC Hydro (second from left) was at the regular monthly meeting to present the grant to 
Dave McKinnon, Annette Glover, Gordon Gore, Thérèse Zulinick, Terry McQuillan, Eric Wiebe and 
Jim Hebden. Also present were Sharon Carrell (our new Secretary), Judi Gelowitz and Dean Mackley. 
Unable to attend were directors Geoff Blunden, Joe O'Hara and Howard Grieve. 
 

   
 

Jim Hebden and Dave McKinnon use magnets to attract a check from BC Hydro's Jim Gothard. The 
three were posing for Kamloops This Week photographer Dave Eagles when we snapped this shot. 
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(Right)   Jim Gothard of BC Hydro  
with BIG Little Science Centre President 
Annette Glover. 
 

 
 

The New Banner. Logo designed by Dayana 
Rescigno (Judi Gelowitz Photo) 

 

Special Thanks 
 

Donations  Since September 2003 we have received generous donations from a number of individuals, 
groups and companies. We would like to acknowledge recent donations from: 
 

Natural Sciences and Engineering Research Council of Canada (NSERC) 
BC Hydro  
The Canadian Federation of University Women 
Fred Gornall of Victoria, BC 
Bert Edwards Elementary School Grade 6 Class 
Bert Edwards Elementary School Grade 7 Class 
Kamloops Scrap Iron Limited 

 
Thank you to Dr. Dave McKinnon for preparing applications for grants from several major sources. His 
competent efforts continue to achieve significant results.  
 

Volunteers  Operator Gordon Gore continues to be increasingly disabled by dystonia and its side 
effects. The BIG Little Science Centre could not continue to entertain visitors without the valiant efforts of 
volunteers Eric Wiebe, Ken Schroeder, Dave McKinnon and Jim Hebden. These three retired teachers 
have done an incredible job at the Centre. They work with the young visitors in the 'hands-on' room, and then 
take turns doing the demonstrations that follow. All three obviously enjoy working with young people, most 
of whom range from pre-school to grade seven. 
 
 In the background out of the spotlight we have several highly competent directors and members 
working on publicity, fund raising, the business plan and the proposal for a permanent location, and finances. 
We really appreciate the efforts of Terry McQuillan, Geoff Blunden, Jim Hebden, Dave McKinnon, 
Thérèse Zulinick, Annette Glover, Howard Grieve and Judi Gelowitz. Joe O'Hara is working on a new 
display that will be ready for Open House. Our new secretary is Sharon Carrell, a long-time supporter of 
the BIG Little Science Centre. She is also Principal of Summit Elementary School. 
 

Thank you to Dayana Rescigno for her design of an attractive logo for the BIG Little Science 
Centre. You will be seeing a lot of this logo in the near future. 

 

Press Coverage  Thank you to Dave Eagles, photographer for Kamloops This Week, for coming to the 
March 4 meeting to cover the BC Hydro check presentation. 
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How Things Work at the BIG Little Science Centre 
The Vacuum Cups 

 
 

Mathew Lofgren attempts to pull apart two rubber vacuum cups. 
 

In this demonstration, two vacuum cups are pushed together to squeeze out the air in 
the space between them. There is now essentially zero air pressure between the cups. 
Air pressure on the outside of the cups is approximately 15 pounds per square inch.  
 

The surface area of the cups is approximately 6 square inches. 
 

Since pressure =  force
area ,  

   

force = pressure x area. 
 

force =  15 pounds
square inch  x 6 square inches = 90 pounds. 

 

It requires approximately 90 pounds of force to pull apart the vacuum cups.  
 

 
(Sorry this is not in metric units, but the explanation becomes too complex when one 
uses newtons for force, m2 for area and pascals for pressure.) 
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Liquid Crystals 
by David McKinnon  PhD 

 

 
 
The three common forms or phases of matter are solids, liquids and gases, which can be roughly 
correlated with the amounts of interaction between their constituent molecules. In solids, the 
individual molecules are held in a rigid three-dimensional array. In liquids, the interactions between 
molecules are greatly diminished, so that while molecules can still approach each other, the relative 
orientation of one molecule with another is virtually random. That is, there is no order1. In a gas, the 
molecules have lost any interaction with each other and are much further apart.  
 

However, certain materials called liquid crystals (LC's), widely used in optical displays, 
have properties somewhere between solids and liquids, so that the molecules can move more freely 
than in a solid, yet still tend to orient to each other. Quite a variety of types of organic molecules 
show liquid crystal properties, but they are usually rod-shaped organic molecules about 25 
angstroms long.  (1 angstrom = 10-8 cm.) These molecules form aggregates with different degrees of 
organization. Three important types or phases of these are called smectic, nematic, and cholesteric. 
These illustrate different orders of organization between the molecular level and the bulk material. 

 
The smectic phase is the most ordered, and is made up of molecules arranged somewhat in 

parallel fashions as the sub-types A and C below. The layers of these molecules can slide over each 
other. 
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smectic A smectic C  
 
In the cholesteric phase, the molecules are in layers, and all pointing the same way, but each 

layer is slightly twisted from the ones above and below, so that overall there is a continuous twist.  
 
The nematic phase is less ordered and no longer has layers, but the molecules are still more 

or less oriented in one direction. The most common type in liquid crystal displays is 'twisted 
nematic', where the molecules tend to align almost parallel to each other, but with a slight twist, so 
that the array looks like a spiral. The molecules chosen are so designed that they are affected by 
electrical fields. That is, the molecular arrangement and the optical properties of this twisted 
nematic arrangement are disrupted by electrical fields. 
 

nematic twisted nematic 
 

For making LC displays, the surfaces of transparent electrodes are coated with polymer and 
brushed in one direction so that these materials become polarizing 2. Then two sheets of this 
material are set at right angles to each other with  a layer of liquid crystals of the twisted nematic 
type sandwiched between them. The lower sheet is backed by a mirror. The nematic LC molecules 
align their long axes parallel to the direction of brushing on one sheet. There is then a smooth 
transition through 90 degrees to the other sheet  

 
Ordinarily no light passes through two sheets of polarizing material at right angles to each 

other, i.e. when the polarizers are crossed, but the spiral arrangement of the nematic phase acts as an 
optical wave guide and twists the polarized light through 90 degrees so that it is able to pass through 
the second polarized sheet, where it reflects off the mirror and so back. The display will then appear 
silvery. But when an electrical field is applied, the nematic phase loses its arrangement so that its 
optical wave guide property is lost. The polarized light no longer travels through the set-up and the 
display is dark. 
 
 
1 Take the example of liquid water and ice, as in a recent article by Dr. J. Hebden in an earlier   
issue of the Big Little Science Centre Newsletter.  (See Newsletter 36.) 
 
2 For this I would like to refer you first to an article called 'Optical Effects' in an earlier issue of the 
Big Little Science Centre newsletter, which describes polarizing effects.  (See Newsletter 35.) 
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Everyday Chemistry 
Jim Hebden, PhD 

 
Hair: From Permanent Waves to Grecian Formula™ 

 
Proteins are made of amino acids, linked together into long chains.  Hair has a fibrous structure 
arising from long protein chains lying side-by-side. One type of amino acid, cysteine, plays a 
special role in allowing hair’s proteins to maintain their shape and, as a result, maintaining the curl 
(or lack of one) in a hair shaft. Cysteine has a chemical structure that includes a sulphur atom, S, as 
shown below. 
 

H—S—CH 2—CH—C—OH

NH2

O

 
 

 

Adjacent chains of hair proteins contain cysteine molecules that form sulphide linkages, 
S—S, and hold the protein chains together, as shown below. Two different chemicals are used to 
produce a permanent wave in hair.  After the hair is set in rollers, a chemical called a reducing 
agent is added to break the sulphide linkages. 
 
 

SSSS

SSSS Break S—S

Linkages SHSHSHSH

SHSHSHSH

 
 

 

The broken linkages allow the hairs to flex and take on a new shape while on rollers.  The 
reducing agent acts slowly, so the number of linkages broken depends on the length of time the 
reducing agent remains on the hair.  Finally, a second chemical called an oxidizing agent is added 
to the hair, to stop the action of the reducing agent and rejoin the sulphide linkages.  The hair is now 
'locked' into a new shape, giving it a permanent wave. 

 
 

SSSS

SSSSRemake S—S
LinkagesSHSHSHSH

SHSHSHSH

Bottom chain shifts along
 

 
 

OK, now you know how permanent waves work, but where does Grecian Formula™ come 
in? Most women’s hair coloring agents are simple dyes, but research shows that men don’t like to 
admit they dye their hair. Grecian Formula is not a dye (so the male ego stays intact), but it does 
change the colour of hair. How it does that is simple. The active ingredients in Grecian Formula are 
finely powdered sulphur and a dilute solution of lead acetate. When lead acetate and sulphur 
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contact hair in the presence of air, a chemical reaction causes the elemental sulphur to become 
sulphide ions. The lead ions and sulphide ions combine to form a brown-black layer of solid, 
insoluble lead sulphide, PbS, on the hair shaft.  (Lead sulphide is found in nature as the mineral 
galena.)  Because the lead acetate concentration is deliberately kept quite low and the reaction with 
the sulphur is slow, several applications of Grecian Formula must be made to the hair, darkening the 
hair slowly. Unfortunately, galena is not a very shiny mineral and the darkened hair is much duller 
than young hair.  Although lead acetate is not absorbed through the skin, anyone using Grecian 
Formula should be careful to wash the stuff off their hands very thoroughly: lead acetate is quite 
poisonous.  An added concern is the fact that the excess lead acetate is washed down the drain and 
ultimately enters our water supply. 
 

Science Fun for Your Family 
Eggs-act Science 

 
Figure 1 

 

Is there an easy way to tell whether an egg is raw or hardboiled? 
 
You Need 
 
1 hardboiled egg 
1 raw egg 
 
What to Do 
 

1. Place the egg on its side on a smooth table surface, as in Figure 1 above.  
2. Give the egg a spin. 
3. Stop the egg briefly with your hand, and then let it go.  
4. When you let go, does the egg stay still or does it start spinning again? 
5. How do you tell if the egg is raw or hardboiled? 

 
A hardboiled egg is solid. If you stop it spinning it will stay still when you remove your hand. The 
raw egg's liquid contents will continue to spin inside the shell. When you remove your hand the raw 
egg will start spinning again. 
 

Idea Source: Jearl Walker, The Flying Circus of Physics (John Wiley & Sons Inc.) 
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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__________________________________ 
 

 
 

Visitor Count to March  12 2004  
2,700 since September 2003 
13,400 since February 2000 

Current Member Count:  121 (as of March 12, 2004) 
 
 

Next BIG Little Science Centre Society Meeting 
 

Thursday April 1, 7:00 PM 
 

David Thompson Elementary School Library 
All members are welcome. 

 
Is your subscription due for renewal? Please check your address label. 
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Please send me _
of How Things
 
$_____________
 
address:    (Nam
  __
                        __
  __

 

 
Tips from the
 

(2) Ho
 
A collection of

 

 

 
 
 
 
 
 

Now Available at the BIG Little Science Centre! 

(1) Science Fun for Your Family 
 first 37 Newsletters, all gathered into one coil-bound 90-page paperback book. 

w Things Work at the BIG Little Science Centre 
 articles from the first 39 Newsletters explaining how the displays work at the Centre. 
All proceeds from sales go to the BIG Little Science Centre Society. 

Price: $5.00 each if purchased at the Centre. 

Mail orders: Add $2.50 per book for shipping and handling.  
Write to: BIG Little Science Centre, 

c/o 962 Sycamore Drive, Kamloops  BC V2B 6S2. 
Make checks payable to:BIG Little Science Centre Society. 
_________copy(ies) of Science Fun for the Family and _________copy(ies)  
 Work at the BIG Little Science Centre.   I enclose a check for  

___made out to BIG Little Science Centre Society. Please mail my copy to this  

e)______________________________________________________ 
_____________________________________________________  
_____________________________________________________ 

__________________________Postal Code_________________ 
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BIG Little Science Centre 
 

Open House 
  

Saturday April 17 2004   11 AM to 4 PM 
David Thompson Elementary School 
1051 Pinesprings Road (in Westsyde) 

Kamloops BC V2B 7W3 
 

Over 70 hands-on stations!  
New displays added for Open House! 

 

Special Demonstrations! 
 

Cold Science!  
 Liquid Nitrogen Show by Dr. Jim Hebden and Professor Reg Wild from UBC 

12:15 PM to 12:45 PM in Gymnasium 
1:45 PM to 2:15 PM in Gymnasium 
3:15 PM to 3:45  PM in Gymnasium  

 

Air Pressure (and Other Topics) 
11:30 AM to 12:00 noon in Demonstration Room 

1:00 PM to 1:30 PM in Demonstration Room 
2:30 PM to 3:00 PM in Demonstration Room 

 
Admission by Donation 

Need Information?    
Contact: Phone Gordon Gore at home in the evening: 579 5722 

or E-mail <grgore@telus.net> 
 
 

 

 


