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BIG Little Science Centre 
Newsletter 31   November 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.net 
 

 
 

Open House a Real Team Effort 
 
Under the watchful eye of chemistry teacher Karen Buemann, this team of South Kamloops 
Secondary School students delighted Open House visitors with three chemical magic shows on 
Saturday November 15. They also set up a variety of hands-on stations at which visitors could 
experiment with simple chemistry.  Thanks SKSS!  
 

The Open House organizers also greatly appreciated help from several Valleyview 
Secondary School students, who helped demonstrate at stations in the hands-on centre. Physics 
teacher Rob Hunter organized Valleyview students. Over twenty-five David Thompson 
Elementary students, most of them in Judi Gelowitz’s class, helped out as well, many of them 
at the front door greeting and directing visitors. 

 
Many BIG Little Science Centre Society members went out of their way to build new 

displays, greet visitors at the door, put up signs, sign up new members, organize food for the 
volunteers, demonstrate how displays work, and help clean up after it was all over. Thanks to 
everyone involved for making our third Open House run so smoothly.  
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Annealing And Tempering 
by David Mckinnon  PhD 

 
If you repeatedly bend a piece of wire it will 
eventually break. This is called metal 
fatigue. That is, the metal has become more 
brittle and fractures easily. The same 
happens if a piece of cold metal is machined 
or stressed too much. The metal becomes 
harder and more difficult to work. This is 
called work hardening. If the piece of 
metal is now heated and allowed to cool 
slowly it will become malleable again. This 
is called annealing. 

The reason is that metals, like other 
solids, form crystals, i.e. regular arrays or 
lattices of atoms*. Usually the lattices have 
some defects, such as missing atoms at some 
spaces, and when a metal is stressed these 
defects migrate, by movement of atoms, 

through the lattice to the edges of the 
individual crystal grains. If this movement 
occurs easily, the metal is weak and ductile 
and easily worked. The movement of the 
dislocations is hindered by the grain edges 
so that the finer the grain in the metal (more 
grain edges) the stronger it is. 

Working the metal forms additional 
dislocations. When two dislocations meet, 
they hinder each other's movements so that 
the strength of the metal increases and it is 
more difficult to work. If the metal is then 
heated to about half of its melting point, the 
atoms in the metal structure recrystallize to a 
new structure where the dislocations can 
move more easily again. That is, the metal is 
softer and can be worked more easily.

 

Three Types of Cubic Crystal Lattice 
 

      
 
     Simple Cubic Lattice        Body-Centred Cubic Lattice    Face-Centred Cubic Lattice 

 
Steel is mainly iron containing some 

carbon. Around 750o C, iron in steel forms 
what is called austenite, with a body-
centred cubic lattice. This crystal lattice is 
relatively open and carbon atoms can be 
accommodated in it, what we call a solid 
solution. 

If this is allowed to cool slowly the 
iron atoms rearrange into ferrite, with a 

face-centred cubic lattice. This lattice is 
more tightly packed and thus denser. As the 
atoms are more tightly packed, the lattice 
can hold less carbon. The extra carbon now 
reacts with iron atoms to form iron carbide 
or cementite. In some steels called pearlite 
there are layers of cementite and ferrite. 

If a hot piece of iron is cooled too 
fast, the atoms do not have time to move to 
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form cementite and are frozen in an 
austenite structure called martensite. Any 
dislocations in this structure move with great 
difficulty. Therefore, the material is hard 
and brittle.   

Depending on the expected use of 
the steel, hardness/ brittleness may be 
desirable or undesirable, but for tool 
purposes the steel is tempered.  That is, a 
wood chisel should hold a sharp edge, yet 
the edge should neither chip nor wear off in 
a tough wood. For tempering, the martensite 
steel is reheated to 2-300 oC, and the surface 
colour of the steel watched carefully. The 
steel surface colours range from yellow at 
200 oC to dark blue at 300 oC. This colour 
depends on the thickness of an iron oxide 
surface layer. At the right temperature the 

steel is rapidly cooled again by quenching in 
cold oil. It will now be a bit more malleable 
but will still be hard enough for the required 
purpose.  

Take a bobby pin and try a few 
experimental bends with a pair of pliers. It 
will be fairly springy but it will bend. Now 
heat it to red hot in a propane torch flame. 
Let it cool slowly in air.  The wire will now 
bend very easily. Next heat the wire again to 
red hot in the torch, and plunge into cold 
water. The wire will now be quite brittle and 
break easily. If you now heat this gently so 
that the surface becomes bluish, and cool it 
in water, the strength will be like that of the 
original bobby pin. 
 

_______________________________________ 
Strictly speaking, as the electrons in a metal are completely dispersed or delocalised 
over the whole piece of metal, the atoms are more accurately referred to as ions.  
 

 

Rocky and Pebbles 
 

 
 
 

                                                                          
Steve O’Hara 

 
Steve O’Hara had a booth of his own at the Open House. One of his hobbies is robot cars. 
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Science Fun for Your Family 
 

Bouncers and Non-Bouncers 
 
You Need 
 
Selection of balls, such as lacrosse,  

ping-pong, tennis, golf, basketball, 
Plasticine™, Super Ball™, etc. 

1 metre stick 
 

What to Do 
 

1.  Try dropping various types of ball from 
the same height (1 metre) on to a hard, 
bouncy floor. Have a partner measure 
how high each ball bounces on the first 
bounce. Repeat five times and record 
your measurements in a copy of Table 1. 

 

Table 1  Bounce Heights of Different Balls (All Dropped from 100 cm) 
 

Type of Ball Trial 1 
(cm) 

Trial 2 
(cm) 

Trial 3 
(cm) 

Trial 4 
(cm) 

Trial 5 
(cm) 

Average 
(cm) 

Tennis       
Golf       

Basketball       
Ping-pong       
Superball       
Plasticine       

 
2. Calculate the average bounce height for each ball. To do this, add the five measurements for 

that ball and divide the total by 5. Enter your result in Table 1. 
 

Think About It! 
 
Classify the balls according to how high they bounce:  
List (a) includes ‘best bouncers’.  
List (b) includes ‘fair bouncers’.  
List (c) includes‘non-bouncers’. 
 

 

What to Do 
1.  First, watch Super Ball™ as it bounces 

over and over again, before coming to 
rest. Might there be a pattern to the 
rebound heights?  

2.  Let the ball drop from a height of 1 m 
(100 cm). Carefully measure the height 
to which it rebounds. Repeat the 
measurement several times, to make sure 
you have a reasonably accurate estimate 
of the rebound height. Write the final 
estimate in your copy of Table 2. 
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3.  Lift the ball to the height of the first 
rebound in Procedure 2. Drop the ball 
from this height and measure the height 
to which the ball bounces this time. 
Repeat the measurement several times to 
make sure you have a reasonable 
average measurement of the height of 
the second bounce. Enter this estimate in 
Table 2. 

 
Table 2 

Rebound Heights of a Super Ball 
 

Number of 
bounces 

Height of bounce 
(cm) 

0 100 cm 
1  
2  
3  
4  
5  
6  

 
4.  Lift the ball to the height of the second 

bounce in Procedure 3. Drop the ball 
from this height and obtain a 
measurement of the height of the third 
bounce, as you did for the second 
bounce. Enter this estimate in Table 2. 

5.  Keep measuring rebound heights for as 
many times as you can. Record the 
rebound heights in Table 2. 

6.  You can display the results of this 
experiment on a bar graph like the one 
below. 

 

 
Think About It! 
 
1.  Examine your graph. How would you 

describe the way the ball behaves when 
it bounces over and over again? 

2.  If you did the same experiment with a 
different ball (say, a lacrosse ball), how 
do you predict the shape of the graph 
would change? 

 

Challenges! 
 
1.  Use a calculator to figure out what decimal 

fraction each bounce height is of the 
previous bounce height, for at least five 
bounces of the Super Ball. Is there a pattern 
to the fractions? 

 
2.  Check your prediction in Think About It!, 

by re-doing the experiment with another 
type of ball. 

 
3. Hold one Super Ball directly above another 

Super Ball. Let them both drop in such a 
way that the top ball is directly above the 
bottom ball when it hits the floor. What 
happens to the height of rebound of each of 
the two balls?  

 
You will ‘have a ball’ doing this experiment. Be sure to include a ball of Plasticine™ in the selection you 
use. It will not bounce at all, of course. You might add Silly Putty™ to the selection, too.   

A Super Ball™ will rebound to at least 80% of its starting height. The graph of Rebound Height 
against Number of Bounces should show a patterned decline in height. Each bounce height should be the 
same decimal fraction of the previous bounce height.  

If one Super Ball is dropped with a second Super Ball directly above it, the second ball will 
bounce many times as high as the starting height of the two balls. The second ball falls on top of the first, 
and the energy and momentum of the rebounding first ball is added to the energy and momentum of the 
second ball. 
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Action at the BIG Little Science Centre 
 

Chinese Teachers Visit Us 
 

 
 

Student helper Shae Cooper shows visiting Chinese teachers how to use the repelling magnets. 
 

 
 

Helpers Ryan Holm, Shae Cooper and Willis Gurney pose with a cheerful visitor.  
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Open House 
 

 
 

 
 

Above Photos: South Kamloops Secondary Chemical Magic Club at Work 
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President’s Report 
Annette Glover 

 
Our Past Year 

 
The past year has been productive for the BIG 
Little Science Centre Society: provincial 
incorporation on October 29 2002; federal 
charitable status obtained August 1, 2003; 
Canadian Association of Science Centres 
membership status and our recent Annual 
General meeting including director turnover and 
fall society reorganization. 

The society meetings with 
approximately 10 to 15 attendees are held 
regularly the first Thursday of each month at 7 
pm at the David Thompson Elementary 
School in Westsyde — home of the BIG Little 
Science Centre. Ongoing updates and 
committee reports as defined by the Board of 
Directors bring focus and direction to our 
enthusiastic and energetic team. 
 

Business Plan 
 
The society business plan is a fluid process that 
currently lays the foundation and expectations 
based on 1-year, 3-year and 5-year goals and 
expectations.  In the next few months the plan 
will be revisited so that it represents our current 
needs, based on board input and progress 
reported by our working committees. 
 

Relocation Initiative 
 
The BIG Little Science Centre currently 
operates at no cost out of two classrooms 
provided by School District 73 and David 
Thompson Elementary School. The space 
provided adequately serves our immediate needs 
but is limiting due to a lack of room for 
expansion and the absence of a long-term space 
commitment. Also, hours of operation and 
access are extremely limited. 

Our goal is to secure a long-term 
commitment (minimum 3 years) on building 
space suitable for the operation and ongoing 
development of the science centre by April 30, 

2004 We need a minimum floor space of 3,000 
square feet with the potential to expand to 7,000 
square feet, as described in our goals and 
objectives. 
 

Programming and Exhibits 
 
The hands-on philosophy of the science centre 
requires attention to maintenance, expansion, 
diversity and upgrade of attractive and enticing 
displays.  The recognition of Mr. Gore’s 
progressive history of the centre, with 75 
stations to date, is supported by the scientific 
knowledge and creativity of our programming 
and exhibits crew.  
 

Fundraising 
 
The funding and grant application process has 
been initiated. Currently the BIG Little Science 
Centre is pursuing partnerships with other non-
profit and public agencies that share and value 
our interests in realizing our full educational and 
tourism potential. 
 The science centre has potential in the 
areas of education and tourism, and as a small 
business venture. The quest for financial support 
of the centre is based on the need to enhance and 
promote the interpretative science education and 
hands-on tourism potential in an increasingly 
public and more permanent location. 
 A variety of provincial and national 
agencies are being approached including the 
Promo Science Committee of the Natural 
Sciences and Engineering Research Council 
of Canada.  Requests for funding to the BC 
Lottery Foundation and BC Hydro are 
currently being prepared. Along with our formal 
membership with the Canadian Association of 
Science Centres we intend to expand our 
partnership and/or sponsorship capabilities 
locally within the City of Kamloops and 
Thompson Nicola Regional District.   
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Volunteer Recruitment  
and Training 

 
In preparation for our immediate and future 
needs, a volunteer base and training manual are 
being prepared.  The society recognizes the need 
to support Mr. Gore’s daily pre-booked 
operation of the centre with increased coverage 
and training for volunteers within the hands-on 
area and the curriculum-based demonstration 
room. 
 The future of the BIG Little Science 
Centre requires that we locate, organize and 
train both volunteers and employed staff. It is 
crucial that the volunteer coverage keep pace 
with expected growth of the BIG Little Science 
Centre organization.   

Public Relations  
and Communications 

 
The intent of the BIG Little Science Centre 
Society is to fully engage the public in a 
meaningful manner, for the benefit of the 
community. To coordinate and inform society 
directors, members and visitors we will utilize 
the local media, our society Newsletter and 
direct communication. The structured internal 
communications will increasingly help lay a 
strong foundation so that we may ultimately 
recognize our potential on behalf of Mr. Gore’s 
hands-on science education legacy. 
 

 
 
 
 

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. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
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BIG Little Science Centre Society 
 

New Board of Directors 
 

PRESIDENT 
Annette Glover 
Medical Laboratory Technologist, RIH 
Home: 3775 Overlander Drive, 
Kamloops, BC V2B 8M8 
Phone 579-5762/579-8790 
E-mail to: glover_annette@hotmail.com 
 
VICE PRESIDENT 
Dr. Jim Hebden 
Retired Chemistry Teacher, Author 
322 Reighmount Drive 
Kamloops, BC V2H 1M2 
Phone: 578-8151 
Fax: 578-0148 
E-mail to: jhebden@shaw.ca 
 
SECRETARY 
Thérèse Zulinick 
Planning Consultant, 
Urban Systems Ltd., 
Suite 200-286 St. Paul Street, 
Kamloops, BC V2C 6G4 
Phone 374-8311     
Fax 374-5334 
E-mail to: tzulinick@urban-systems.ca  
 
TREASURER 
Geoff Blunden  
Chief Financial Officer 
Urban Systems Ltd. 
Suite 200-286 St. Paul Street 
Kamloops BC V2C 6G4 
Phone 374-8311 
E-mail to: gblunden@urban-systems.com 
 
DIRECTOR 
Howard Grieve 
Operations Manager, 
Kamloops Heritage Railway, 
Home: 2296 Omineca Drive. 
Kamloops, BC V2E 1T9 
Phone 374-2141 (cell 319-8456) 
Fax 372-5332 
Home Phone: 374-6911 
E-mail to: hrgrieve@shaw.ca 

 
 
DIRECTOR 
Dr. David McKinnon 
Retired Chemistry Professor, Writer 
944 Fleming Circle 
Kamloops BC V1S 1B5 
Phone: 828-1365 
E-mail to: mckinnon@shaw.ca 
 
DIRECTOR 
Terry McQuillan 
Civil Engineer, 
Retired CEO of Urban Systems 
Home:  3429 Overlander Drive 
Kamloops BC V2B 6X4 
Phone 579-2240 
E-mail to: terry_mcquillan@telus.net 
 
DIRECTOR 
Joe O’Hara 
Fabricator-Welder 
Cache Creek Machine Shop 
Home: 3299 Schubert Road 
Kamloops BC V2B 6Y4 
Phone 579-5249 
E-mail to: KamloopsJoe@shaw.ca 
 
DIRECTOR 
Eric Wiebe 
Retired Physics Teacher 
Home: 3432 Overlander Drive 
Kamloops BC  V2B 6X5 
Phone: 579-5410 
E-mail to: mew@telus.net 
 

OPERATOR 
Gordon R. Gore 
Science Writer, 
Retired Physics Teacher 
Home: 962 Sicamore Drive, 
Kamloops, BC V2B 6S2 
Phone 579-5722     Fax 579-2302 
E-mail to: grgore@telus.net 

 
 

 


