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Megan and Connor McCoy of Bert Edwards Science and Technology School display the results of a simple 

electroplating experiment they did at the Third Invitational Science Day Camp at the BIG Little Science Centre. The 

brass screw is coated with very pure copper metal. Twenty students who participated completed five different 

experiments, watched a chemistry demonstration, visited two hands-on rooms, took part in a Mentos and Soda 

competition, and generated giant soap bubbles. Not bad for a day’s ‘work’!  This camp was sponsored by the Kamloops 

Exploration Group (KEG). 

More Third Invitational Science Day Camp Photos…See Page 8. 
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       Battery chargers are re-volting. 

     Good doctors have a lot of patience. 

       Eye surgeons need a good sense of humour.  

       Electricians do their ohm work.  

 

Things I Tried or Wanted to Try 
Gordon R. Gore 

 

My golf pro gave me a dozen golf balls and told me to go practice ‘addressing the ball’. Well, I just couldn’t 

find Avery labels small enough to fit those tiny little spheres, and they don’t make stamps that small either! 

 

This Newsletter is received by approximately 400 readers. (At least 3 people actually read it.) 
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Caroline Herschel, 1750 to 1848 
The first accomplished woman astronomer, she started as a household drudge, metamorphosed into a soloist 

singer, assistant astronomer and finally an astute astronomer in her own right and a comet specialist. 

 Dr. C. J. (Kip) Anastasiou 
 

Caroline was the youngest in a family of musicians. At about the age of 4, her father died and when her oldest brother 

assumed the head of household role he decided that she should be the household drudge. It seems very young but 

apparently, it is at least close to being the truth for she had a lifelong hatred of that musically talented brother in response 

to his constant cruelty towards her. Until the age of about 22 she remained in the Hanover household as the homemaker 

and general do-it-all. She absolutely hated her life there and the only happiness she claimed was when her favorite brother 

William came to visit from England. 

            By the early 1770s, William was very busy conducting, composing and teaching during the day and observing the 

heavens at night. He quite desperately needed help and in 1772, he brought Caroline, known to him as Lina, back to 

England. She was to be, perhaps, a voice soloist for the works his orchestra was performing. His brothers thought that this 

was the biggest joke they could imagine, since no one had ever heard Caroline sing. However, they were a musical family 

and with a few lessons, Caroline did perform well as soloist. However, mostly she kept house and the finances for the 

brother she admired and adored. Very soon, however, with her brother’s astronomical fame resulting from the discovery 

of the planet Uranus, Caroline became the full time astronomy assistant to the now full time astronomer and telescope 

maker, William. Her stipend from the king was 50 pounds a year, more, she claimed, than she could ever spend. Of 

course, she continued to run the household and keep the purse and was delighted to do so. 

            The home had many prestigious visitors including the king and many princes, as well as philosophers of science 

from all over the enlightened world. She was both the doyen of the household and when William was away, she 

demonstrated the use of the telescope at which she became expert. In fact, William became more dependent on her, not 

only for telescope work but also for organizing his notes and often actually interpreting the observations to prepare his 

papers for publication. In fact, though she was never given even co-authorship, there is evidence that she did quite a 

significant part of the writing. 

            In 1783, William gave Caroline her own telescope and encouraged her to sweep the heavens for comets while he 

was traveling. By 1786, she began discovering comets and eventually catalogued 8 comets, five of which had never been 

seen before. She also discovered many previously uncharted nebulae. These discoveries brought her fame among 

astronomers in her own right. However, whenever William was around, she was his devoted assistant and organizer. 

            When William married a wealthy widow at the age of 50 in 1788, it was very traumatic for Caroline. Though she 

kept a fair diary most of her life, she destroyed all her entries for the ten years following his marriage. She, of course, 

moved out of the house and his wife took over the management of the household. Caroline remained his ever more 

important assistant and when he was away, organized and made notes on tasks related to the publication of reports and, as 

mentioned above did a lot of the actual writing. In addition, she spent long hours sweeping the skies at night for comets 

and nebulae. 

            On the birth of her nephew, John, whom she doted on, she came to appreciate Mary, William’s wife, and all was 

harmony again. 

            John Flamsteed was the first Astronomer Royal in the 1600s at the time that Sir Isaac Newton was president of the 

Royal Society. Flamsteed refused to publish the catalogue of stars the king had commissioned because he claimed it 

wasn’t ready. Newton published it anyway, to the fury of Flamsteed, who burned every copy he could get his hands on. 

Another version was published after his death. In 1798, Caroline undertook the horrendous task of checking every 

catalogued observation in the publication against the heavens and Flamsteed’s notes. She found around 800 stars that 

Flamsteed recorded had been omitted and 111 stars he never saw were recorded. It was work that claimed 20 months of 

Caroline’s time. 

            When William died in 1822, the reason for her to be in England was gone and she soon returned to Hanover with a 

small pension from William’s estate. She spent the next years expertly organizing William’s observations into a 

catalogue. 

            In 1828, she received the gold medal and she was proposed as one of the first two female members (with Mary 

Somerville) of the Royal Astronomical Society. Her sarcastic response was “God knows what for!” And even the Royal 

Society took note of her accomplishments, which were far greater than the average member of the Royal Society (though, 

Heaven forbid! she was not granted membership). Two years before her death at 98, the King of Prussia awarded her a 

gold medal. 

Errata Newsletter #107 (William Herschel article): King George III was, of course, the third Hanoverian King. 
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Household Science (2): Bubbles, Space Probe Billiards, Black Clouds, 

and Airplane-Destroying Mercury 
Dr. Jim Hebden 

 

Many of the short articles that follow were inspired by the book Why Don’t Penguins’ Feet Freeze?  (Penguin Canada, ISBN-13: 

978-0-14-305390-3.) The book is highly recommended to those who wonder about the small questions that keep popping into our 

heads from time to time. Some information was also found in Wikipedia on the Internet. 

 

Bubble, Bubble 
 

Soft drinks contain various flavours, sugar, colouring and carbon dioxide gas. The carbon dioxide is pumped into the soft 

drink just before bottling, creating a supersaturated gas solution. (A supersaturated solution holds more of a dissolved 

substance than is normally possible at room temperature and pressure.) When the bottle is opened some bubbles are 

formed but not all of the extra dissolved carbon dioxide can bubble out of the pop because bubbles must start small (about 

0.0001 mm across) and most of the small bubbles that form are immediately forced to re-dissolve by the pressure of the 

liquid surrounding them. If the pop is poured into a glass, small flecks of dust, dried salts from previous wash water, 

scratches, lint, and so on, a froth of bubbles forms as a result of the presence of nucleation points. (Nucleation points are 

irregular-shaped places on the surface of the glass that allow bubbles to form and grow.) If the inside of the glass is first 

coated with a thin layer of vegetable oil, almost no bubbles will form because no nucleation points are present. BUT, if 

you provide a few billion nucleation points by pouring in a spoonful of sugar, a huge number of bubbles form and the pop 

foams up like a miniature volcano. (If you try this at home, use a cheap pop because you are going to create a big mess!) 
 

 A related situation occurs when water is microwaved in a clean, scratch-free cup. The water may become 

dangerously hot by being superheated (heated above its boiling temperature) but because the cup is clean and scratch-

free there are no nucleation points on which bubbles can form. The superheated water is unstable and anything that 

promotes bubble formation can cause the water to suddenly boil up and cause superheated water to erupt out of the cup, 

potentially scalding anyone who is too close. The sudden boiling could be started by simply moving the cup (in some 

unfortunate cases) or by adding sugar, putting in a spoon or adding instant coffee or a tea bag. The best way to avoid such 

a situation is to microwave for a shorter time, so that the water does not reach its boiling temperature. 
 

Stealing Energy from a Planet 
 

When scientists launch a space probe that is destined to investigate the outer planets, they play an elaborate game of ‘pin 

balls’ and ‘slingshots’. After a rocket launches the space probe and then releases it on its way, the probe is usually aimed 

so as to head for a particular planet, for example, Jupiter. When a probe approaches Jupiter and then passes by it, the 

probe passes through the gravitational field of the enormous planet. (Jupiter’s diameter is 10.8 times that of the Earth and 

has a mass 318 times as much as that of the Earth.) Because Jupiter orbits around the sun at about 1300 metres per second 

(4700 km/hr), the space probe is dragged to higher and higher speeds as this fast-moving gravitational field pulls strongly 

at the probe and finally the probe shoots away from Jupiter much faster than when it approached, and usually in a slightly 

different direction. This process of using a planet to increase the velocity of a space probe is called by several different 

names, including the slingshot effect, a gravitational slingshot, a gravity assist or a swing-by. The energy gained by the 

space probe is taken from the kinetic energy (energy of movement) of the planet; slowing down the planet by an 

extremely tiny amount and making it move a tiny bit closer to the sun. Interestingly, because Jupiter is now a bit closer to 

the sun, it actually speeds up a tiny bit as it rotates in its new, smaller orbit. Of course, Jupiter has a tremendous mass  and  

the   probe   has   a   relatively   small   mass   so   that   Jupiter   moves   closer   to   the   sun   by   an   amount   less  than  

0.000 000 000 000 001 metres.  (This is about the diameter of an incredibly small particle called a proton, which sits in 

the nucleus of every atom). After the space probe leaves Jupiter, its direction is changed by the gravitational pull of the 

planet, so that the probe now heads off on the rest of its pre-calculated journey.  
 

 By means of extremely complicated calculations (no, we are NOT doing the math here), the space scientists 

launch the rocket containing the space probe at the precise time that several of the planets are aligned in space so as to be 

in exactly the place the scientists have waited for in order to get the right slingshot effect. One extreme example of the use 

of the slingshot effect involved the Cassini probe sent to investigate the beautiful ringed planet, Saturn. After being 
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launched, the probe started to circle the sun, then experienced a slingshot effect as it passed the planet Venus, circled 

around the sun and experienced a second slingshot effect as it passed Venus again, then swung by Earth and received 

another gravitational assist. Now traveling at a very high speed, the probe headed toward Jupiter, gained extra speed as it 

passed Jupiter and was catapulted toward Saturn. When it reached Saturn, the probe had the same orbital velocity as this 

giant planet (about 5 km per second, or about 18,000 km per hour) and entered Saturn’s orbit, 6.7 years after being 

launched. The Cassini probe has been taking a series of stunning photographs that have amply rewarded the initial 

expense of launching the probe. If the thought of playing planetary pinball appeals to you, start studying math and physics 

now, because there is a huge amount of both subjects involved in calculating the path of space probes. 
 

Every Rain Cloud has a Black Lining 
 

Clouds are lovely to look at, with their fluffy white pillows floating across the sky. The reason the clouds look white is 

that the clouds are made up of tiny little water droplets or ice crystals that reflect all the colours of the sun’s light and give 

the cloud a white appearance. (Visitors to the BIG Little Science Centre know that when all the colours in the rainbow are 

mixed the result is white light.) Big fluffy clouds don’t produce rain, but if the amount of water in a cloud is increased the 

cloud has to get rid of the extra water by producing rain. Just before the rain starts, the size of the water droplets (or ice 

crystals if snow is going to be produced) gets much bigger. Now the light is not reflected off the water droplets or ice 

crystals. Instead, the light is blocked and absorbed by the droplets and crystals so that less light gets through the clouds 

and the cloud looks darker.  The darker the cloud, the more rain or snow that is going to be produced and the faster you 

should run to avoid getting wet. 
 

Mercury Eats Airplanes 
 

Some rules about what you can and cannot take on an airplane might seem a little strange, and one of the strangest might 

be the rule that you are not allowed to take a mercury thermometer on a plane. (Mercury thermometers are frequently 

used by moms to pop in their kid’s mouths to take their temperature and see if the child has a fever.) The reason for this 

no-mercury rule involves a little chemistry. If the thermometer were to break, it is almost guaranteed that some of the 

mercury would eventually touch the aluminum metal that makes up the decks, sides and framework of the airplane, and 

that can spell disaster! Aluminum is a very reactive metal that instantly reacts with the oxygen in the air to form a thin, 

tough coating of aluminum oxide. (Naturally occurring aluminum oxide occurs as the minerals corundum and bauxite, 

among others. Anodized aluminum has been specially treated to create a thicker coating of aluminum oxide, which gives 

aluminum additional strength and durability.) This thin oxide coating prevents the underlying aluminum metal from 

reacting further and allows the metal to be used for making useful things such as airplanes. But, if mercury contacts the 

thin layer of aluminum oxide, the mercury seeps through tiny cracks in the layer of aluminum oxide, causing it to dislodge 

from the aluminum underneath, and starts to dissolve the underlying aluminum, forming a solid solution of the two metals 

called an amalgam. This amalgam formation causes large holes to be eaten through the aluminum, and the mercury can 

travel a large distance through the otherwise-solid aluminum, munching away and leaving huge holes as it goes. The 

presence of the mercury amalgam is betrayed by the presence of bizarre, fluffy white coral-like towers of aluminum oxide 

around the area being eaten. In one case a dropped mercury thermometer so severely damaged an airplane that the plane 

had to be scrapped. So now you know that airlines aren’t trying to be nasty to moms who are concerned about a sick child; 

they are just trying to make sure an airplane doesn’t fall apart while you are riding it! 

 

Coming Events at the BIG Little Science Centre 
First Summer Camp July 7 to July 11 2008 

Second Summer Day Camp July 21 to July 25 2008 

For information on summer camps, phone 554-2572.  

 

A VERY BIG Thank You! 
 

The BIG Little Science Centre has just received a $25,000 Direct Access Program Grant from the Ministry of 

Public Safety and Solicitor General, Gaming Policy and Enforcement Branch. 
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Formaldehyde: The Nasty Chemical That’s Always with Us 
Dr. Jim Hebden 

 

Several years ago, three first-year UBC zoology students could be found huddled around a kitchen table, slowly dissecting 

a dogfish.  The dogfish was well preserved with a formaldehyde solution and over a period of more than 5 hours the 

student’s eyes became red and irritated, their noses and lungs feeling as if they were on fire. In an effort to mask the 

terrible suffocating smell, the students tried in vain to clean the air with a can of air freshener. It was useless – all the air 

freshener did was mask the smell for a few minutes - and eventually the students were driven outside into the cold, damp 

Vancouver air. As one of those students, that was my first experience with formaldehyde. Formaldehyde is one of those 

nasty little substances that contribute to the image of Chemistry being all about “stinks and bangs”. 

 

 Formaldehyde was first made in a laboratory by a Russian chemist, Alexander Butlerov, but in fact nature had 

been making formaldehyde for billions of years before Alexander arrived on the scene. Formaldehyde is one of a small 

number of molecules known to exist in outer space, floating between stars. In addition, formaldehyde is formed whenever 

organic compounds are burned, and formaldehyde is formed in tiny amounts in our bodies as a result of normal chemical 

reactions within our bodies. (You did know that our bodies are complex chemical factories, didn’t you?) Other places 

where formaldehyde is produced are natural gas furnaces, forest fires, automobile exhausts, the smoke used for ‘smoking’ 

fish and ham, cigarette smoke and in the atmosphere (producing smog) whenever methane and similar compounds 

(produced from swamps and cow dung) are exposed to sunlight. At present, most of the formaldehyde used in chemical 

manufacturing is produced by heating mixtures of methanol (also known as methyl hydrate or methyl alcohol) in air in the 

presence of various catalysts. (Catalysts are substances that speed up chemical reactions.) 

 

 Formaldehyde is actually a highly poisonous, cancer-producing, flammable gas at room temperature and has a 

choking, overpowering odour. Because handling gases is more difficult than handling liquids, formaldehyde is usually 

stored as formalin, a solution of formaldehyde in water stabilized with a little alcohol to help keep the formaldehyde from 

reacting prematurely. Consuming formalin is known to cause serious health effects, including allergic reactions and 

proceeding in severity up to and including coma and death. (The reason why consumption of methanol leads to poisoning 

is that our bodies convert the methanol to formaldehyde!) Even getting the solution on one’s skin can cause severe rashes. 

Concentrated solutions of formaldehyde molecules slowly react with themselves to form an insoluble white solid called 

paraformaldehyde and also slowly react with the air to form formic acid. Paraformaldehyde, like formaldehyde, is used 

as a disinfectant, germicide and fungicide. (The ending –cide means kills or killer.) Formic acid is found in the venom of 

red ants, and the name formic is derived from the Latin term for ants. A drop of formic acid injected into a bowl of gelatin 

causes the surface of the gelatin to blister, just like one sees when a red ant bites a person’s skin. One of the reasons that 

formaldehyde is so poisonous to humans, among other creatures, is that our bodies convert any ingested formaldehyde to 

formic acid, which causes a long list of problems in the body. 

 

 Formaldehyde is most familiar to non-chemists as the stuff used as an embalming fluid to preserve the bodies of 

dead humans and other animals. It does this very effectively by killing off any bacteria and other tiny critters that would 

otherwise like to make a meal of dead bodies. One might ask, “What possible purpose is there in deliberately making such 

a nasty chemical?” and the answer is, “Because formaldehyde can react with other chemicals to create a vast number of 

useful polymers”. Polymers are endless chains of smaller molecules linked together to make long chains, or 2-

dimensional networks looking somewhat like chicken wire, or 3-dimensional networks resembling a sponge-like solid. 

Formaldehyde is known to form all these types of polymers. An interesting example of formaldehyde’s ability to form 

polymers has been investigated as a way to feed astronauts on long space voyages. When formaldehyde solutions are 

cooked up with calcium hydroxide (‘slaked lime’), the result is a mixture of sugars, including ribose which is a special 

sugar that combines with organic bases such as adenine to form nucleotides and nucleic acids – molecules that form the 

very basis of life on earth. In addition, formaldehyde is used to make numerous plastic resins, fertilizers, foam insulation, 

particleboard and plywood glues, and it is also used as a wart remover. 

 

 Because of the health problems it causes, many instances of formaldehyde usage are being replaced by other, 

safer chemicals, but in some cases, formaldehyde is just too useful to give up and has no safer alternatives. Besides, we 

can never completely eliminate formaldehyde from our environment and from ourselves because it is made by natural 

processes, including reactions within our bodies. Nature isn’t always kind to us. 
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Some of My Favourite Science Teachers (4)  
Gordon R. Gore  

Science Teaching Colleague: Ken Schroeder, Westsyde Secondary School 
 

 
 

   

 

 
 

 

 

 
 

Photo taken at First Kamloops High School Rodeo (1970). Teacher Colin Mann transported 

 a Shetland pony in the back of his old car, from which the seats were removed.) 
 

It was a privilege to work with Ken Schroeder at 

Westsyde Secondary School for 14 years, and I still work 

with him on occasion at the BIG Little Science Centre. 

Ken is a dedicated science and chemistry teacher. It is fun 

to watch Ken preparing for one of his shows at the Centre. 

Everything is done meticulously. There is always a creative 

touch to his presentations, often a counterintuitive 

‘surprise’. Ken Schroeder has a low-key, quiet manner and 

a subtle sense of humour that creative people appreciate.  

 Ken is one of those science teachers who truly 

believe in and encourage ‘hands-on’ science. Chemistry 

professors at University College of the Cariboo (now TRU) 

used to say that students from Westsyde Secondary School 

came to them well prepared in chemistry. Ken made sure 

they knew their laboratory techniques, not just how to 

answer test questions. 

 Ken frequently helps at the BIG Little Science 

Centre. He is one of the most reliable and competent 

volunteers we have, and we really appreciate having him as 

a volunteer and occasional chemistry demonstrator.  

 

Ken Schroeder and his wife Mary Ann have four 

daughters: Adele and Pamela are now medical doctors; 

Allison and Lynette are both teachers. Ken and Mary 

Ann have 7 grandchildren (with one more pending). 
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Photos of Third Invitational Science Day Camp (May 5 2008) 
Sponsored by Kamloops Exploration Group (KEG) 

 

 
 

Tyler Hobbs and Aidan Grether of Heffley Creek Elementary School learn how a simple generator works. 
 

PROGRAM 

Experiment 1: Experimenting with Chemical Reactions 

Visit to Hands-on Room #1 

Experiment 2: Introduction to ‘pH’ 

Visit to Hands-on Room #2 

Experiment 3: Chemistry and Electricity (Electroplating Copper) 

   Chemistry Show (Ken Schroeder) 

Experiment 4: Make a Simple Electric Generator 

Experiment 5: Make Your Own Battery. Use it to run a clock, light an LED. 

             Mentos and Soda Competition           Giant Soap Bubbles 

 

Twenty keen science students showed up for the Third Invitational Science Day Camp. These visitors were kept very busy, as you 

can see from the program. Special thanks goes to the volunteers and staff of the BIG Little Science Centre who helped out during this 

action-packed day: Mildred Johnson, Gord Stewart, Vanessa Tonn, Eric Wiebe, Ken Schroeder, Adele Stapleton and Gordon 

Gore. Thanks again to Kamloops Exploration Group for sponsoring this camp! 
 

   
  Left: Ken Schroeder illuminated by burning Magnesium.    (Vanessa Tonn Photo)               

Right: Jeenat and Baneet (Gordon Gore Photo) 
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  Nathan            Jenna                 Devin with Gordon Gore (Vanessa Tonn Photo) 

     
               Rowan                The Savage Sisters                       Nathan and Brandon 

       
                              Matthew and Jedd                    Pierson        Marshall 

 
Justin 
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        Ken Schroeder, Jedd, Tyler, Matthew, Aidan        Ryan, Rowan, Pierson, Jenna, Thomas, Adele Stapleton 

    
       Jeenat                                                            Matthew, Pierson 

 
Tyler, Vanessa Tonn 


