
Newsletter 119   BIG Little Science Centre  October 2008 
 

 

 

 
 

 
 

                            

                           
 

 
 

FrankenScience Open House is coming very soon! See Page 8.  
 

Eleven Parkcrest Elementary School students took time out from their more serious experiments with colour 
to pose for this seasonal photograph. This wonderful group of kids visits the BIG Little Science Centre with 
their sponsor, Barbara Berndt, on a regular basis. During their first visit for this school year, they watched the 
Light and Colour Show and completed several activities involving the science of colour. 
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BIG Little Science Centre DVD Project Ended 
Gordon R. Gore 

 

The DVD project announced in July will not proceed. After an objective and constructive review by a local 
district library coordinator experienced in selecting materials for school use, it is apparent that we cannot 
compete with well-funded professional companies producing similar science materials. My personal opinion is 
that to make this project feasible we would need a permanent studio in which to work, proper training for child 
actors, and professional direction. It was a good idea, but we would need a large investment to create the 
environment for our product to be competitive. Thanks to Brent, Heather, Zach and Alex for all the time you put 
into this worthy attempt.            Gordon Gore 
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Ohm Work 
Gordon Gore 

 

    
      Lassie Come Ohm                        Ohm Depot 

 

  
                     Ohm for Sale       Log Ohm 

 
Question: People are always interested in their 
forefathers. Why don’t they ever inquire about their 
four mothers? 
 
 

 

This Newsletter is received by approximately 430 readers. 

Back issues of BIGScience can be viewed at 
http://www.blscs.org/ClassMembers/Newsletters/ 
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Science Fun for Your Family 

A Crushing Experience 
(A Recycled Oldie but Goodie) 

 
You Will Need:  
rubber kitchen gloves 

1 empty 2-L pop bottle, with cap 
hot and cold water taps 
a sink  

 

   
    Figure 1             Figure 2                       Figure 3 

 

What to Do 
 

1. Put on a pair of rubber kitchen gloves. (Tap water can be very hot!) 
 

2. Fill a plastic pop bottle with hot water from the tap. (Figure 1) 
 

3.  Let the hot water sit in the bottle for a minute, and then pour it out into a sink.  (Figure 2) 
 

4.  Immediately cap the empty bottle. Make sure the cap is on tight. 
 

5.  Run cold water from a tap over the capped pop bottle. (Figure 3) What happens?  
 

6.  What happens to the pop bottle after it warms up? (This may take some time.) 
 

When you pour out the hot water, the 'empty' bottle still contains water vapour. Cooling the sealed bottle by 
running cold water over it causes the water vapour to condense to liquid water, which occupies far less volume. 
This creates a partial vacuum inside the bottle. Air pressure outside the bottle crushes the bottle. 
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Nikola Tesla (1856 – 1943) 
Inventor of the famous Tesla Coil, the first practical AC motor, and a host of other 

important developments in electrical engineering. He is also credited by many for the 

invention of radio and robotics. 

Dr. C. J. (Kip) Anastasiou 
Nikola Tesla was born in the present day Croatian village of Smiljan. His father was a very talented 

parish priest in the Orthodox Church, a man who was fluent in 7 or 8 languages and is credited with the ability 
to memorize even a technical book. His mother was a brilliant tinkerer who had the reputation for being able to 
repair any and all machines, very unusual talent for a woman of the mid 19th century. Nikola’s older brother, 
Daniel, was the pride of the family with a prodigious memory and agile mind. Unfortunately, he received 
serious head injuries as a result of being thrown from a horse when Nikola was only 5 years old. As he appeared 
to be recovering from the injury, Daniel’s personality was drastically changed and though active, he was fatally 
injured. While facing his younger brother, Daniel suddenly screamed “Don’t push me, Don’t push me”, and 
dropped dead. As can be imagined, this had a lifelong affect on the equally brilliant Nikola. As a child he 
suffered violent nightmares and as he matured, was subject to occasional nervous breakdowns, visions and later, 
an Obsessive Compulsive Disorder involving the number 3. Between these episodes, he developed a very 
unusually brilliant mind. His father taught him languages that he quickly mastered to achieve fluency in 7 
languages in his childhood. His father had developed a system to visualize actions and manipulate things 
mentally and successfully worked to develop these abilities in Nicola. As an adult, Nicola claimed that when he 
invented a device, he could build it in his mind and even test it so that when he built it physically it usually 
worked. On top of all this, he was a genius at mathematical manipulation. 

 A serious flaw in his training concerned the management of money. He never cared for money except 
to achieve the next goal. 

He studied electrical engineering in Austria for a semester or so, but quit to work as an electrical 
engineer. He soon suffered a nervous breakdown. On recovery, he re-entered university in Prague but stayed 
only a short time. He successfully worked as chief electrician and later chief electrical engineer with Hungary’s 
first telephone system, probably inventing the world’s first loudspeaker. He was hired by the Continental 
Edison Company, installing lighting systems in Europe. When a German city had given up on a cranky 
generating system and wanted to return it, Tesla was given a chance to show what he could do to fix it. Within a 
few days, the problems were solved and happy customers resulted. At the same time as he worked on Edison’s 
DC systems, he believed that the future of electrical systems lay in alternating current, except that an AC motor 
did not exist. He began conceptualizing what became the very successful polyphase AC motor in use today. In 
the meantime, he applied his wizardly ways to solve multiple problems in the electrical systems in Europe. The 
very impressed head of Continental Edison brought him to New York to work with Edison himself. He was 
introduced with the words: ‘I know two great men, one is you (Edison) and the other is this man’. However, 
Edison distrusted foreigners and people with strange behaviours. Tesla was both. Very shortly after Tesla 
arrived, he tried to convince Edison that AC was the way to go, and he, Tesla had worked out every piece of 
equipment needed for the changeover. Edison, uninterested, decided to give him an ‘impossible’ job: redesign 
the outmoded DC dynamo to increase its efficiency and reliability. The reward, he told Tesla would be a one 
time payment of $50,000. In a few weeks, Tesla came back with an impressively improved dynamo and 
requested his money. Edison replied that Tesla obviously didn’t understand American jokes and told him to get 
back to work for his regular salary of $18 a week. Tesla resigned and spent a year or so digging ditches, often 
for Edison’s company, to support himself. 

Eventually, about 1888, he was approached in a ditch, by a man representing George Westinghouse, 
inventor of the air brake of the same name. Westinghouse wanted to develop an alternating current system for 
providing electricity. There was at this time, no AC motor, but Tesla had already designed one. Tesla patented it 
and Westinghouse bought it for around $65,000. There is some doubt that Tesla received more than a small 
portion of this. He found it easy to work with Westinghouse, a man who valued Tesla’s ideas. Tesla, as he did 
with Edison, offered Westinghouse his complete system for delivering AC current to homes and businesses. 
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Westinghouse accepted and an excellent working relationship developed over a number of years. 

At the same time, Tesla was inventing the Tesla coil, radio transmission, and its concomitant remote 
control of model boats, submarines and torpedoes along with a host of other devices to assist in the delivery and 
use of alternating current systems. All this before he reached the age of 40. 

When he was in his 30’s women began to take an interest in him, in spite of his necessity to walk 
around a block three times before entering a door, requiring a stack of three napkins, and calculating the volume 
of every meal. The most notable was the daughter of John Pierpoint Morgan the financier, Ann Morgan. 
Tesla went to movies and walks with her and counted her a close friend but “no sex please, I am an inventor”. 
He felt that as an inventor, he could not afford the close emotional relationship that marriage entailed and 
eventually the relationship died out. 

Towards the end of the 19th century, Tesla travelled around Europe giving wildly successful addresses 
using enormous Tesla Coils, generating many thousands of volts, lighting tubes at a distance of up to 33 feet 
and sending masses of ‘lightning’ discharges from its dome. He sat in Faraday’s chair at his Royal Institution 
demonstration in London. He was the man of the hour. 

Back in the United States, Westinghouse was feeling the pinch of competition and had found it 
difficult to keep up with his royalty payments to Tesla. If Tesla had demanded them, now worth close to a 
billion dollars, it would have immediately bankrupted Westinghouse. What did Tesla do? In front of George 
Westinghouse, he tore up the agreements and received nothing! Westinghouse eventually failed anyway. 

In the early 1900’s, Tesla was already experimenting with radio transmission and took out a number 
of patents. When Marconi made his famous transmission from Ireland to St. John, Newfoundland in 1902, 
Tesla commented that Marconi had appropriated 17 Tesla patents to transmit the letter ‘s’ across the Atlantic 
with no credit to Tesla. 

Around the turn of the century, Tesla became interested in wireless transmission of power. He 
envisioned a world system in which all people around the world could plug into this universal and unlimited 
system. He built a couple of laboratories where he unsuccessfully tried to demonstrate his ideas. Although he 
did not succeed, to the end of his life, insisted that wireless power transmission on a wide scale was possible. 
Related to this was his idea of a ‘death ray’, in which the British government showed interest during and after 
WWI. At a laboratory in Colorado working on wireless transmission, Tesla believed he received a transmission 
from outer space and remained for the rest of his life, convinced that there must be other civilizations in the 
cosmos and they will eventually try to contact us. 

Although he was a long time U.S. citizen, he continued to attract prejudice. When the U.S. entered 
WWI, the marines demolished his laboratory for fear that German spies might send information across the 
Atlantic by radio. 

He worked on his ‘death ray’, which he hoped would be so horrendous it would prevent all future 
wars: in a single blast, it could sweep a hundred planes from the sky. Eventually he stopped working on 
weapons, realizing that there was no weapon possible that would be too horrendous to be used. 

In the early years of the 20th century, he developed a number of very satisfactory friends, including 
Samuel Clemens (Mark Twain), whose books, Tesla claimed, were so interesting to him as a very ill child, 
that they helped him to recover. Clemens spent a lot of time with Tesla at his laboratory until he died in 1918. 
He considered Tesla the most easygoing, trusting and considerate man he had ever met. 

When Marconi died, a self-declared fascist who enormously improved radio and received the Nobel 
Prize for it, Italy declared a national day of mourning. When gentle Tesla died at age 86 in 1943, having given 
us the worldwide AC power system, the beginnings of radio, and so much more, he died in poverty, alone in a 
grungy and seedy (he fed the pigeons) hotel room. And very few people cared. 

The same year, the U.S. Supreme Court overturned Marconi’s patent rights and awarded credit for the 
invention of radio to Tesla. The British higher court did not come to the same conclusion. 
     In 1960 the Paris General Conference on Weights and Measures adopted the SI unit of magnetic 
induction, the tesla. 
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Carbon Fibre and Composites 
by David McKinnon, Ph.D. 

 

Carbon fibre is acquiring more and more prominence as a component of structural materials, replacing metals in many 
engineering and even domestic applications, especially where lightness is a prime factor. The material is also called 
‘graphite’, but this is a little overstating the case, as macroscopically the material bears little resemblance to graphite. At 
the molecular level, there is some similarity, but only in parts of the molecules. 
 

 Most carbon fibre is prepared from the polymer polyacrylonitrile or an acrylonitrile copolymer, although pitch 
or cellulose can also be used.  Polyacrylonitrile is the main component in the fibres called ‘acrylic’ textiles, which are 
used extensively for clothing.  
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 The material has a very high percentage of carbon and this increases with each heating stage, but the edge of the 
large molecules still retain some hydrogen, nitrogen or other atoms (the carbon skeleton cannot just stop by itself). The 
amount of loss of nitrogen can be controlled to give fibres with different tensile strengths and various moduli. These 
individual fibres, which are much thinner than a human hair, are then bundled, several hundred at a time, into larger fibres 
which are woven into cloth or netting etc. 
 

 This material is used as a mesh for further fabrication with epoxy, polyester, or vinyl resins, much as glass fibre or 
Kevlar have been used in the past. It is important at this stage to avoid air bubbles in the composite material as this 
weakens the final product. By adjustment of the weave or layering of the carbon fibre cloth, the composite can also be so 
fabricated as to have a greater strength in one more important direction than in another. 
 

 The resulting composite structures are very strong, and are only a small fraction of the weight of comparable 
structures made conventionally with metals. They are used where lightness with strength are critical factors, such as in 
aircraft, racing automobiles and high performance bicycles, but are gradually finding their way into many other 
applications.  
 

 The composite material has high stiffness and fatigue resistance. As well as the applications above, carbon fibre 
composites are used in retrofitting old bridges, roof trusses etc. to extend their working life. 
 

 The material is organic, so burning will destroy it completely. Old composites can be heated in the absence of air 
to depolymerize the plastic matrix which can then be volatilized off and hopefully reused, but whether that would be 
economical is open to question. The composites could also be chopped up and reused in applications where the strength 
factor is not as critical.  

When polyacrylonitrile A is heated, the 
colourless fibre is converted to another material 
with a skeleton like B by polymerization of its 
cyano- (CN) groups, building up a structure with 
fused six-membered rings, somewhat tape-like in 
structure. If this material is heated further, the 
individual six-membered rings on one ‘tape’ 
react with those on another ‘tape’, with loss of 
first hydrogen and then successive loss of 
nitrogen to form larger and larger sheets whose 
fine structure is akin to graphite.  However, 
whereas graphite has a flat sheet-like structure, 
the sheets of molecules in this material are 
extensively folded and coiled on themselves.  
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Beam me up, Scotty?  Visiting Parkcrest Elementary students create a temporary ‘light show’ using 

flashlights and some stage fog. The students were using the flashlights for an experiment involving polarized 
light, and the photographer thought this might make an interesting shot. During their visit, the group 
experimented with chromatography, fluorescence, polarized light, colour changes of goldenrod paper when 
sprayed with Windex!, ‘lightning’ from Lifesavers!, and triboluminescence from quartz crystals. Not bad for 

an hour’s ‘work’! 
 

 

Science Fun for the FamilyScience Fun for the Family  ideas are now available 

on CD at the BIG Little Science Centre. 

143 pages of suggestions for activities you might try with your 

kids, all from BIGScience Newsletters 1 to 117. 

The CD will be on sale at Open House on October 25, 

or you can visit the BIG Little Science Centre anytime 
and ask about it. Price is $10.00. 
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Open House is  

Saturday October 25 2008! 
11 AM to 4 PM 

 

Hands-on Rooms are open from 11 AM to 4 PM. 
 

Demonstrations 
 

12:00 to 12:30   Light and Colour Show 

12:30 to 1:00   Chemistry Show 

1:00 to 1:30   Fun with Science 

1:30 to 2:00   Light and Colour Show 

2:00 to 2:30   Chemistry Show 

2:30 to 3:00   Fun with Science 

3:00 to 3:30   Light and Colour Show 

3:30 to 4:00   Fun with Science 
 

 

Booths and Other Activities in the Gymnasium 
(11 AM to 4 PM) 

 
Indoor Flying Model Aircraft (Mark Betuzzi) 

Indoor UFO’s 
Solar Heating Demonstration by Optimum Air 

 

 

Booths Confirmed as of October 14 

 

BC Hydro 
City of Kamloops      Bear Aware      Water Smart 

ASTTBC (Applied Science Technologists and Technicians of British Columbia) 
British Columbia Wildlife Park 

Kamloops Explorations Group (KEG) 
Kamloops Naturalist Club 

 


