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We are looking at the inside wall of  a room labeled ‘Scientific Knowledge’. 

In the room are the following items, each on a separate plinth: 

•  A solid mono-chromatic sphere that represents an atom 
•  A phrenology bust 

Framed, and hanging on the wall is: 

•  A painting of  a biological plant cell 
•  A hand-written equation for Newtonian Gravitation 

All of  these have labels, with the atom’s label reading: 

Atom 
(from the Greek word ‘atomos’, meaning ‘uncutable’) 

(Note: it is important that the word ‘Atom’ is clearly a separate label.) 

To the left of  this wall is a room labeled ‘Research’, where much commotion is apparent. There is a 
light bulb above the door. It is off. Bustling sounds can be heard emanating from within. 

To the right of  this wall is another room labeled ‘False Theories’. Through the window in the door, 
we can see a dimly lit warehouse where lots of  plinths with obscure objects are tightly packed. 

“At its best, scientific inquiry is the continuing 
attempt to determine which of  our guesses about the 
universe are false.” 1 



Meanwhile, two new removal men emerge from 
the ‘research’ room, bringing a new plinth into 
the main room, and placing it where the 
debunked ‘atom’ plinth once stood. 

It displays a Rutherford Atom: electrons 
spinning in orbit (small green balls), with 
protons (larger red balls) and neutrons (same 
size as protons, but blue). 

One of  the removal men, noticing the fallen 
sign, picks it up and sticks it on the new plinth. 

As he does this, he accidently knocks over the 
‘Phrenology’ skull, and it smashes on the floor. 

The light bulb suddenly illuminates., there is a ‘DING’ sound, and the sound of  bustle 
abruptly halts. 

The door to the ‘Research’ room opens, and out steps a female curator followed by two 
removal men. She starts gesticulating at the removal men, directing them towards the ‘atom’ 
display. They pick it up and shuffle over towards the right of  the screen. 

“However, in the struggle to find words to describe 
increasingly subtle ideas, the same rigorous criticism 
doesn’t always apply to vocabulary.” 

As they are carrying the atom display, the top word of  the sign – ‘Atom’ – drops off  onto 
the floor. 

They reach the ‘False Theories’ room and disappear through the door with the atom plinth. 

“Sometimes, words are inherited from theories we have 
long-since rejected. Other times, words are used 
metaphorically, but the metaphor has been forgotten.” 
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“Now, for a scientist working in a particular field of  
study, the words don’t really matter too much. Their 
understanding has its foundation in the mathematical 
patterns or visual models that describe our cosmos.” 

“But if  you’re a student, these old words can sometimes 
be a distracting fog, preventing a clear view of  
unfamiliar ideas. 

The frame of  the ‘Newtonian Gravitation’ equation and ‘Biological Cell’ drawing begin to 
sparkle. 

At this moment, the pictures on the wall disappear as parts of  the wall flip round on hinges, 
The plinths disappear through trap doors in the floor. 

A dense fog appears in the room, obscuring a new plinth and object behind it. 

“So, I’m going to try to shine a historical light on our 
language, and tell you a story about the electric 
vocabulary… 

…It all begins over 2,700 years ago…” 

Several words that describe electrical phenomena begin to appear in the fog: charge, 
discharge, positive, negative, battery, electron, electric, electricity, and current. 

These words are the focus of  the narrate to come. 

(1:00) 

“This is especially so with ‘electricity’.” 
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[Throughout the rest of  the video, there is a timeline at the top of  the screen that stretches 
from 800BCE to 2000CE, and beyond. Perhaps with a scale marking every 200 years. 

The timeline looks like a scroll, and has a horizontal red line to indicate where we are in the 
narrative. There is a date written next to this line that tells us more precisely the ‘present 
date’. 

Due to our 2000-year inactivity on this subject, the scroll has a series of  folds in the middle, 
to allow the active years to fill most of  the screen. 

As we move from one time period to the next, the line pans to the right. 

Between each scene, we could have a Google-Earth type zoom out from the location, 
presenting the full globe of  the Earth. Then, the Earth (or camera) spins around to the new 
location where the camera zooms in on a new scene, and a new point in history.] 
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The historical narrative begins. The timeline points to 
around 600BCE, and the globe animation moves to 
Miletus (http://en.wikipedia.org/wiki/Miletus). 

Thales holds the amber next to some of  the straw, whereby small pieces lift up and stick to 
the amber. 

The horse appears startled by this apparent magic. 

The scene is pre-Socratic Greek Ionia. A country 
field. 

Thales (pictured) is dressed in a tunic and cloak. 

See this link for typical clothing: 
http://en.wikipedia.org/wiki/
Clothing_in_ancient_Greece 

He is holding a piece of  amber, and begins rubbing it against the fur of  a nearby horse. 

The horse is sitting in some straw, and appears visibly confused by Thales’ actions. 

“He discovered that a piece of  amber, when rubbed 
with fur, could pick up small pieces of  straw.” 

“An ancient-Greek called Thales of  Miletus is thought 
to be the first person to observe (what we would today 
call) electrical phenomena.” 

“In Thales’ language, amber was called ‘electron’.” 

The screen flashes up the word ‘electron’. 

(Note: Through the narrative, the key words appear, in a similar position, with a 
similar font and size. They are the purpose of  the story.) 

(1:25) 
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“William Gilbert, a 17th century English scientist, 
discovered that, with careful experimentation, a number 
of  other materials could display the attractive 
properties of  amber.” 

The timeline moves forward to 1600CE. and the 
globe animation moves to London, England. 

William Gilbert (pictured) is sitting on a desk with 
a collection of  objects. 

Large examples of: diamond, sapphire, 
quartz, opal, amethyst, glass, wax, and resin  

Small pieces of: metals, woods, leaves, stones, 
water, oil. 

“For a long time, that was pretty much all anybody 
knew about the subject, and nature had to wait around 
2200 years before any new investigations were made 
into amber’s properties.” 

“He also found they could attract objects besides 
straw.” 

Gilbert starts to rub the sapphire with a cloth. 

He holds it up to some of  the smaller objects and they start to move towards sapphire. 

Gilbert picks up the sapphire. 

“He named these amber-like objects after the Greek for 
amber. He called them ‘electrics’.” 

The word ‘electric’ is displayed for the viewer. 

(2:00) 
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The ‘thought bubble’ displays a crystal at the top of  the screen. 

Below it is a elastic (rubber) band, with the words ‘elastic’ written across it. 

The timelines moves slightly to 1646CE, and the globe 
animation move slightly north to Norwich, England. 

A cartoon of  Sir Thomas Browne (pictured) stands in an 
empty screen. 

“And, just as we speak of  elastic objects, and say they 
possess the property of  elasticity…. 
…electric objects possess the property of  ‘electricity’.” 

A thought bubble appears from Browne’s head. 

“The way he saw it, when you rub, say, a crystal with a 
cloth…” 

He rubs the crystal with a cloth. The word ‘electric’ appears written on the crystal (just like 
‘elastic’ is written on the elastic band). 

“He didn’t figure out anything new - anything different 
from William Gilbert. Yet, the way he described the 
experiments coined a word we use all the time.” 

The two objects (rubber band and crystal) now start displaying the properties of  ‘elasticity’ 
and ‘electricity’. 

The elastic band starts to stretch and contract, with the words ‘elasticity’ displayed above it. 

Meanwhile, the electric crystal starts to pick up small objects, with the words ‘electricity’ 
displayed above it.  

“About 40 years later (in nearby 
Norwich), Sir Thomas Browne carried 
out similar experiments.” 

The word ‘electricity’ is displayed for the viewer. 

“…it becomes an ‘electric’ object” 

(2:30) 
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The 18th century French physicist Charles 
Du Fay was the next person to make an 
important new discovery. 

The following template appears on the screen, with the words 
and grey strings omitted for now. They are perhaps coloured or 
textured as the material they represent. 

He found that almost any object – except for metals and 
fluids – could be turned electric, after subjecting them 
to a combination of  heating and rubbing. 

The timelines moves to 1736CE, and the globe animation 
moves to Paris, France. 

Leather 

Glass 

Wood 

Amber 

Wax 

Resin 

Rubber Wool 

Quartz Lead 

“In addition, he found that when two electrics are 
placed near each other, they sometimes attract, and 
sometimes repel.” 

The words start to appear in the boxes, until all 10 are listed. 

Two of  the words from the left hand side move up, and come to a stop hanging from below 
two strings (pictured). After a while, they start to repel. 

Wool Quartz 8 



They repel, and return to their groups, leaving the string hanging vertical. 

“With this extra knowledge, Du Fay found that there 
were two distinct groups of  electrics.” 

“Two electrics in the same group always repel each 
other…” 

“Despite these new discoveries, Du Fay’s descriptions 
of  the physics are all lost to history.” 

“Instead, it is the descriptions of  a charismatic young 
American that we still remember and use to this 
day…” 

Wax Rubber 

The two words return to their groups, and the string hangs vertical once more. 

The words ‘rubber’ and ‘wax’ rise up and attach under the strings. 

“…while two electrics – one from each group – will 
attract.” 

The two words ‘glass’ and ‘resin’ rise up and attach under the strings, and start to attract. 

Resin Amber Amber Resin 

(3:15) 
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“Benjamin Franklin heard of  the work going on in 
Europe and started his own playful experiments.” 

We see Franklin’s thought bubble appear 
from his head. 

As he re-charges the device, he imagines 
someone charging a muzzle-loaded 
musket. (‘The word ’Charging’ appears) 

When he discharges it, we see the gun 
discharging, with the bullet flying off-
screen. (The word ‘Discharging’ appears) 

The timeline moves forward to 1748CE, and the globe animation moves to Philadelphia, 
Massachusetts. 

We approach Franklin’s home and the view moves though a window into his study. 

We find Franklin playing with a Leyden jar (pictured). 

“He quickly learnt how to make 
electric devices that would ‘de-
electrify’ by producing very 
large sparks. Keen on 
mischievous pranks, Franklin 
would often shock his friends 
with these machines.” 

http://en.wikipedia.org/wiki/
File:Early_Layden_jar.png 

“As Franklin built more 
effective devices, he likened 
the act of  electrifying and 
de-electrifying to charging 
and discharging weaponry. 

With the device electrified, Franklin shocks 
one of  his friends (the image is a still from 
a cartoon depicting Franklin’s electrical 
investigations). 
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 “It didn’t take long for Franklin and others to realize 
that it was possible to link these weapons of  mischief  
together.” 

Franklin is assembling a ‘battery’ that resembles this collection of  Leyden jars (pictured).  

“Franklin, continuing with the 
metaphor, likened this grouping 
to cannons on a warship.” 

 “This new 
technology raised 
an interesting 
question… 

‘Was a lightning 
cloud just a large 
electrical battery?’, 
Franklin 
wondered…” 

We see Franklin’s thought bubble appear from his 
head. 

http://www.benfranklin300.org/
frankliniana/result.php?id=72&sec=0 

The word ‘battery’ appears on-screen. 

The scene then pans out from Franklins study, 
to view a thunderstorm over his Philadelphia 
home. 

The thundercloud strikes his garden. We see it 
then transform into a large number of  Leyden 
Jars  (far more than Franklin’s battery), joined 
in a huge battery. 

They discharge once again onto Franklin’s 
garden.  

As the electrical battery discharges a huge 
spark towards a metal plate, he imagines an 
18th century American war ship. With full sail, 
we see the gun deck – a row of  cannons – fire 
simultaneously, with the cannons flying out of  
shot.  

“The gun deck on a military 
vessel fired their cannons 
simultaneously, in a ‘battery’.” 

“Similarly, this ‘electric battery’ 
would discharge at the same 
time, causing large sparks.” 

(4:15) 
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 “Franklin’s description of  all this was as follows…” 

The thunderstorm continues. We see one of  Franklins friends standing on a wax block. They 
are facing a table. In the middle of  the table sits a clamp stand where a cylinder of  glass 
hangs from a silk thread. 

At this point, some green ethereal clouds take the shape of  person and glass tube. The rest 
turn into black silhouettes. 

“If, say, a person rubs a glass tube, this rubbing (or 
‘charging’) causes a flow of  this fluid – or an ‘electrical 
current’ – to move from the person to the glass. 

The person rubs the glass tube with a cloth they are holding. There is a clear transfer of  the 
green substance, and we see a flow from the person to the tube. 

The words ‘electrical current’ appear on-screen. 

Both the person and the tube become ‘electrics’ as a 
result.”  

The result is a darker tone of  green for the glass, and a weaker tone for the person. 

“He supposed that there is a substance – he called it 
‘electrical fluid’ – that is common to all things.”  
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The words ‘negatively charged’ appear above the person, and the words ‘positively charged’ 
appear above the glass block. 

Ben Franklin emerges from the left of  the screen with one of  his Leyden jars. He has a 
mischievous grin. 

The Leyden jar turns a very dark green to represent a great excess of  electrical fluid. 

Franklin brings it 13towards the person, and we see a large spark between the jar and their 
body. They appear to be shocked by the process. 

The jar and person both appear to be a dark green colour as a result, but a lighter tone than 
the Leyden jar was before the shock. 

A lightning strike is seen from the window. 

We see the ground temporarily colored green to highlight the ‘common stock’ of  electrical 
fluid. It resembles a sea, bobbing and flowing. The wax block remain black (in silhouette). 
After a few seconds the colour of  the floor returns to a silhouette. 

When objects touch, or are near to each other, the 
electrical fluid can flow between them until they reach 
a balance. 

The bigger the difference in fluid between two objects, 
the large distance the fluid can jump, causing a spark 
in the air.”  

“Normally, if  the person were standing on the ground, 
their electrical fluid would return to normal with an 
exchange from the ‘common stock’ (as Franklin called 
it) of  the Earth. Standing on something like a wax 
block can cut off  this supply.”  

“Franklin said that an object with an excess of  this fluid 
was ‘positively charged’, and something lacking this 
fluid was ‘negatively charged’.”  
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The glass cylinder transforms to the word glass, and the rest of  the scene fades to white. 

The word ‘glass’ returns to the place where it was for Du Fay’s experiment, and that scene 
returns, this time with the words on the left colored dark green, and the right colored light 
green. 

The two boxes are labelled ‘positively charged’ (left) and ‘negatively charged’ (right). 

“And, it is the material of  an object that determines if  it 
gains or looses electrical fluid during charging. These 
are Du Fay’s two groups of  electrics.” 

“For the next 150 years, Franklin's theory was used to 
develop many more ideas and discoveries, all using the 
vocabulary invented by Franklin.” 

The screen displays drawings of  some of  the biggest electrical advances from 1750-1897, as 
the timeline scrolls onwards. 

• Lightning Rod 
• Electrolysis 
• Chemical Battery 
• Light Bulb 
• Maxwell’s Equations 
• Ohm’s Law 

“This scientific inquiry brought forth technological 
advances, and, eventually, scientists were able to take a 
closer look at the electric fluid itself…” 

As a student, you might have heard the phrase: 
‘opposite charges attract, like charges repel’ – that’s 
why!” 

As before, examples move from the two boxes up to strings. This time two pairs 
simultaneously – one to demonstration attraction, and another to demonstrate repulsion. 

(5:45) 
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The beam is green and we zoom in on the ‘electric fluid’. 

The continuous fluid transforms into a flow of  discrete green particles. 

The timelines moves to 
1897CE, and the globe 
animation moves to Cambridge, 
England. 

We See J J Thomson using his 
cathode ray tube (pictured). 

“In 1897, JJ Thomson discovered that the electrical fluid 
is made up of  small particles, named by the physicist 
George Stoney as: ‘electrons’.” 

http://www.chemteam.info/
Gallery/JJ&CRT.GIF 

“However, there is an epilogue to this story. 

We zoom out this to find we were looking at the wire of  an electrical circuit. 

Drawn in schematic form, there is a chemical battery (several cells jointed together) at the 
top of  the screen, joined to a bulb below. The electrical fluid is represented as a flow of  
small electron particles, moving very slowly around the circuit. 

The positive and negative signs on the battery emerge (‘positive’ and ‘negative’ are written in 
words too).  The electrons are moving away from the negative terminal to the positive 
terminal. Large number of  electrons are on the negative terminal of  the battery, a small 
number on the positive terminal of  the battery. 

It was discovered that these electrons flow in the 
opposite direction to what Franklin supposed.” 

“And so we return to the ancient Greek word for amber, 
where our story began.” 
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“Yet, instead of  relabeling everything the other way 
around, people have decided to hold onto Franklin’s 
vocabulary, as a matter of  habit and convention. 

While acknowledging the discovery of  electrons, they 
kept Franklin’s flow of  electrical fluid, renaming it 
‘conventional current’.” 

Another example of  Du Fay’s hanging electrics emerge, along-side the circuitit diagram. It 
represents the attraction between a positively charged object and a negatively charged one. 

The color-coded fluid representation evaporates and we see the negatively charge object full 
of  small electrons, and the positively charged object with few electrons. 

“Therefore, objects that are positively charged don’t 
have an excess of  electrical fluid, they actually lack 
electrons!” 
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“And so, I hope, with this short story about the electric 
vocabulary, you will be able to see through the accident 
and whimsy of  this subject, and can gain a clearer 
understanding of  the physics of  electrical 
phenomena.” 

We return to the ‘Scientific Knowledge’ museum from the beginning of  the lesson. 

We are back at the hidden electricity plinth, with the cloud of  terms. 

The lesson ends with the cloud of  words evaporating one by one. 

The final frame reveals a colorful flashing neon sign (plugged into the wall) on top of  the 
plinth which reads: ‘THE END’.  

(7:00) 
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The Du Fay experiment disappears, leaving the circuit on-screen. 

We zoom into see the wire, with electrons flowing through. A light-green conventional 
current appears. As a continuous river, it is flowing in the opposite direction from the 
electrons.  

We see the electron changing shape to resemble a salmon fish, as it struggles to flow against 
the torrent of  conventional current.  

“This can be confusing for many people who aren’t 
familiar with the history of  these ideas.” 

“The electron has become the salmon of  electricity; 
swimming upstream in a ghostly river of  conventional 
current.” 


