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         Gordon Gore Photo 

Minister of Education Visits the BIG Little Science Centre  
Hon. George Abbott, British Columbia’s Minister of Education, paid a friendly visit to the BIG Little Science 
Centre on Friday, February 3. President Dave McKinnon, Ph.D., guided Mr. Abbott through the Centre. The 
minister observed an air pressure demonstration by Gord Stewart and then toured the various hands-on rooms.  
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The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM   Saturday 10:00 AM to 4:00 PM 

On Saturdays, there is a special show/activity at 1:30 PM.    
CLOSED SUNDAYS and HOLIDAYS 

Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 
 

Admission:   Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Family Membership: $35.00 (Will increase next April.) 

 

 
 

This Newsletter is a publication of  
BIG Little Science Centre Society 

Box 882 Station Main 
Kamloops BC V2C 5M8 

New Location 
George Hilliard School 

985 Holt Street 
Kamloops BC V2B!5H1 

Executive Director 
Gord Stewart 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: gord@blscs.org 
Assistant Operator 
Susan Hammond 

Phone (250) 554 2572 
or (250) 554 BLSC 

E-Mail: susan@blscs.org 
Website 

http://blscs.org 
Newsletter Editor 

Dr. Gordon R. Gore 
NEW! #200 - 760 Mayfair Street 

Kamloops BC  V2B 0E5 
Phone: (778) 470 8332 

E-Mail gordongore0@gmail.com 
 

Approximately 
 94,000 people have  

enjoyed visits to or from the  
BIG Little Science Centre! 

 
 

Volunteer Lily Zhang is a Grade 12 student at 
South Kamloops Secondary School. We sincerely appreciate 

Lily’s assistance at the BIG Little Science Centre. 
 

Teachers:  
Please join us on Professional Development Day, February 24. 

See Page 6 for details. 
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June Routledge’s Dufferin Students Try out Robotics 

!

Bree, Katie and Lizzy of Dufferin Elementary School show off their robotics project, created during the first 
of two morning sessions with Gord Stewart at the BIG Little Science Centre. 

 

 
 

Tyler, Chris and Matthew display their creation. June Routledge’s class came to the Centre on two successive 
days to learn the basics of robotics. The Robotics option was made possible by generous donations from Telus, 
the Year of Science program,  Watson Engineering and  BMO Bank of Montreal Employees Foundation. 
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In Zytho Veritas* 
Some Thoughts over a Beer 

 

By David McKinnon   Ph.D. 
 
 What causes that slight fog you see in the neck of the bottle after opening a cold beer? 
 
 The fog is actually condensed water vapour, the same stuff that drifts over our city in the winter months. 
 
 The liquid in a beer bottle is essentially a dilute solution of alcohol in water, along with dissolved carbon dioxide 
that has either arisen from the fermentation of the beer, or has been deliberately added. This reduces the amount of free 
oxygen present and thus retards spoilage so the space in the head of the bottle is probably mainly carbon dioxide under 
quite a bit of pressure. This is obvious because when you open the bottle carelessly the carbon dioxide will come out of 
solution too rapidly and the beer will foam over. However, the carbon dioxide in this space is also saturated with water 
vapour, plus some percentage of alcohol too. 
 
 Anyway, when you crack the top, the carbon dioxide in the top of the bottle, previously under pressure, expands 
to ordinary room pressure. When a gas expands, it cools. The converse of this is that when a gas is compressed, it heats 
up. This is the same phenomenon we see in weather. Air cools when it has to rise over a mountain (lower pressure higher 
up) and the air then heats up as it descends the other side of the mountain.  
 
 Getting back to the beer bottle, the cooled air at the top of the beer bottle resulting from the expansion is now cold 
enough to condense the water vapour content into liquid water. Thus you see the fog, usually made more visible against 
the dark coloured glass of the beer bottle. You will see the same effect in cold fizzy beverages like champagne or other 
sparkling wines.  
 
 Most beer bottles are brown.  This is due to iron/nickel/sulfur combinations in the glass. Iron in low 
concentrations tints window type glass a pale green, but under oxidizing conditions, the iron has a higher valency state, 
where its compounds are typically brown and the sulfur enhances the brown colour.  
 
 The purpose of the tinted glass is to act as a filter to protect the contents against light, as the light causes a 
photochemical reaction on isohumulone, a component of the hops, used to give beer its characteristic bitter flavour. A 
fragment of the hops components then reacts with sulfur compounds to makes the smelly (skunky) sulfur compound in the 
beer (3-methyl-2-butene-1-thiol for the chemists). 
 
 Green bottles have higher iron or chromium content and also act to filter out light. 
 
 So I wondered why the Mexican "Corona" beer comes in clear bottles. Was it meant to be only consumed in dark 
tavernas or cantinas rather than on sunlit beaches?. However one web site suggests that it does not contain the 
isohumulone hop constituent.  
  
 I mentioned that the space above the beer contains carbon dioxide, but also has water and alcohol. Although the 
beer liquid has about 5% alcohol content, the gas in the space above will have higher alcohol content, as the alcohol has a 
higher vapour pressure than water at the temperature. Once upon a time I used to know how to calculate this! 
  
 Two paintings by the satirical English artist Hogarth represent the supposed differences between societies with 
either gin or beer consumption. "Gin Lane" shows a debauched society in decay from alcoholism. "Beer Street" shows a 
happy contented prosperous population. It is hardly the message put out by temperance advocates, but prior to proper 
water purification, it probably was safer to drink beer than water! The fermentation process used in brewing inhibited or 
destroyed harmful bacteria. 
 
* If I have remembered my Latin declensions properly, this should translate as  "In beer, truth." 
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Ralph Steinman (1943-2011) 
He discovered dendritic cells, which control important aspects of the immune response. 

Kip Anastasiou, Ph.D. 
  
When Ralph Steinman was a lowly post-doctoral fellow he discovered a new kind of blood cell with long branching 
projections.  Other leading immunology labs around the world looked for the cells but were unable to find them or 
reproduce his work. Many declared that what he found were merely damaged cells of types that were well known. When 
he or his students reported on his dendritic cells (dendros is Latin for tree) or their functions, the response from the 
audience often was ‘abusive’. In fact, it was such a prolonged negative response that it was almost 20 years before even 
the existence of dendritic cells was universally accepted. The problem was that it was very difficult to find and isolate 
these cells and it wasn’t until sophisticated cell sorting machines were invented that many other labs could find the elusive 
cells.  
 

 Now that Ralph’s work has been vindicated he has been celebrated around the world. He didn’t receive the Nobel 
Prize until 3 days after his death but many other awards and honors had already been heaped upon him. His awards 
include the most remunerative in North America, valued at a half million dollars. The value of all these prizes was passed 
on to assist young researchers in their struggles for recognition. His family has committed to contributing his almost three 
quarters of a million share of the Nobel Prize to the same cause. 
 

 Ralph was born in Montreal but his family moved to Sherbrook, Quebec where his father established a men’s 
clothing store, Mozart’s. He completed high school there, working weekends at the family store. He returned to Montreal 
to attend McGill University where he received his undergraduate degree. He moved to Harvard Medical School on 
scholarship and did his internship at Massachusetts General Hospital in Boston. In an unusual move for a medical doctor, 
he accepted his pivotal post-doctoral fellowship at Rockefeller University where he remained for the rest of his 
distinguished career. 
 

 Most of us have never heard of dendritic cells. They are not very numerous in our bodies, but they can be found in 
our spleen, which acts as an immune cell reservoir.  There are two types of immune response, humoral (attacking 
invaders with chemical substances such as antibodies) and cellular (attacking invaders with cells such as Macrophages, T-
cells and Natural Killer Cells). It is evident from dendritic cell research that these cells have overwhelming roles in the 
initiation of both humoral and cellular immune response. If, for example, you take a mass of spleen cells, which are a mix 
of various immune cells, and compare their ability to initiate an immune response with a mass of dendritic cells, both 
initiate immune response but the dendritic cells are a hundred times more effective. Dendritic cells have been shown to 
function in our body’s response to infections, cancers and, unfortunately, to initiate the rejection of human tissue grafts 
and, particularly, organ transplants. 
 

 When Steinman was diagnosed with Pancreatic Cancer in 2007, he had already begun testing the effect of 
dendritic cells on the rejection of cancers, but only at the earliest stages. Nevertheless, in cooperation with his cancer trial 
supervisor, he set up a special trial to study the effect of dendritic cell therapy on his own cancer. He survived well past 
the expected time for pancreatic cancer and was able to function at his work very well until he suddenly deteriorated and 
passed away. It is very probable that his life was extended, allowing him to continue his work on cellular cancer therapies 
and a very promising AIDS vaccine, currently undergoing extensive trials. 
 

 Although Steinman lived in New York, he was a regular visitor to his family in Montreal including his aged 
mother (who still insists that all her children are equally wonderful – a mother’s right). He also served on Canadian 
Science committees at the highest levels along with many of our other Nobel Laureates. 
 

 Ralph Steinman was married with a son and twin daughters and now with at least 3 grand children. He was a 
young married post-doc when he discovered dendritic cells and almost named them after his wife. He claimed that she 
also had ‘long attractive extremities’.   
 

 He will long be remembered for his sense of humor and his enormous kindness and generosity as well as for his 
gift of immune system understanding and hope through the application of his discoveries in cancer and infectious disease 
therapies.  
 

 Sources: Steinman, R. 2004. Dendritic Cells: From the Fabric of Immunity. Clinical Investigative Immunology, 27 (5) 231-236. 
Steinman R. and Cohn, Z. 1973. Identification of a Novel Cell Type. Journal of Experimental Medicine, 137 (5) 1142-1162. Articles 
by the Manchester Guardian, Montreal Gazette, New York Times and the Vancouver Sun newspapers. Wikipedia and other internet 
sources. 
!!
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Big Little Science Centre Workshops on Professional Development Day 
!
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Liquid Light Guide 
Gordon Gore 

 
 

An Illustration of Internal Reflection of Light by a Stream of Water: On the left, a laser pointer sends a 
narrow beam of light through water in a pop bottle. A 5 mm hole allows water to form a stream that is collected 
by a large tray. The green light ‘follows’ the water along its parabolic path, due to internal reflection of the light 
from the wall of the aqueous stream. A red laser pointer can also be used. 

This is a variation of a technique described by G. R. Gore in The Physics Teacher, Volume 30, page 352 (1992). 
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A Friendly Visit with the Minister of Education 
 

 
Hon. George Abbott and Superintendent Dr. Terry Sullivan with Dr. Gordon Gore, Founder of the BIG Little Science Centre. 

    
Left: Hon. George Abbott with Gord Stewart, Executive Director of the Science Centre. Right: Hands-on Experience! 

     
Left: Director Eric Wiebe, Hon. George Abbott, and President Dave McKinnon. Right: Superintendent of School District 73, Dr. 
Terry Sullivan and School District Vice-Chairperson Kathleen Karpuk try out the balancing birds, as Chairperson Denise Harper 
looks on. 
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Brock Middle School Visit 

   
Tracey Epp’s Grade 8 and 9 classes occasionally walk from Brocklehurst Middle School to the BIG Little Science 
Centre, where they experience curriculum-related demonstrations and hands-on activities. Air pressure was this day’s 
topic. Jasmine Bains and Blake Weston assisted Gord Stewart. 

 
Forces due to gravity, air pressure and a stretched balloon compete in this demonstration by Gord Stewart. (Gravity lost.) 
Dawson Barclay and Colton Hamilton avoided getting soaked. 
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The Bernoulli effect is used to deliver toilet paper across the room. A leaf blower provides the fast moving air needed. 
Brayden Reid assisted Gord Stewart. 

    
 

Left: Kassandra Broad illustrates the Bernoulli effect by blowing between two suspended pop cans. The fast-moving air 
between the cans is at a lower pressure, and the cans are pushed inward by normal air pressure.  Right: Director Adele 
Stapleton and our special visitors enjoy the show. 
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Centre of Gravity 
Gordon Gore 

 

A Really 
Smart Metre 

 
Tracey Epp, a science teacher 
at Brocklehurst Middle 
School, shows how to find the 
centre of gravity of a metre 
stick. 
 

 
Support the two ends of the 
metre stick with your index 
fingers. Slide your fingers 
slowly inward. They will 
‘surround’ the centre of 
gravity automatically. 
 
Now that is one smart metre! 


