“From Faraday to the Dynamo” A Media Article

Dan O’Keeffe, Camberwell Grammar School

The edition of the Scientific American,  May 1956 featured an article titled “From Faraday to the Dynamo”, written by Harold I Sharlin.  The introduction to the article says 

“Between the discovery of electromagnetic induction and the development of the electric generator 50 years elapsed.  Why did it take so long for Faraday's basic work to be applied?”

The content of the article is very relevant to the central ideas of “Electric Power”.  The article features extracts from Faraday’s notes as well as several different methods for producing an induced EMF.  These methods are the basis for question 4 on the test.  Also, the various strange machines that were initially invented to generate electricity from magnetism reveal a limited appreciation of the concepts of magnetic field and magnetic flux, and are therefore instructive for students to examine.

The language of the article is generally accessible.  There are a few cultural / historical terms that need to be explained, so a glossary was prepared, see the end of the test.

Use of the article.

The students are given the article to read as homework over one or two nights prior to sitting for an open book test in class.  The students are allowed access to the article, their text book and their own notes.

The questions below take about two periods to complete.

From Faraday to the Dynamo
Name: ............................................................................

You should have read the article over the last couple of days.

Your task now is to address the question raised in the heading: “Why did it take so long for Faraday’s basic work to be applied?”

Before you answer this question there are a few questions to help you think through the issues involved?

1.
Why were the coils “separated by twine and calico”? (Pg 2, under figure, line 6)


................................................................................................................................................

2.
Side A has three coils (Pg 2, Under figure, line 6), Faraday made all the wires one coil and got a stronger effect.  How were the three wires connected together? (Pg 2, Under figure, 7th last line)


................................................................................................................................................

3.
What do you think Faraday meant by “magnetic circuit”? (Pg 2, under figure, 3rd last line)


................................................................................................................................................

4. Answer the following questions on each of the figures on page 3 by circling the correct response:

Diagram
Question
Answer

b)
What is the direction of the induced current when the switch is closed, clockwise (CW) or anticlockwise (ACW)?


c)
If the top magnet has its North end in contact with the iron core and the bottom magnet has its South end in contact, what will be the direction of the induced current when the top magnet is removed CW or ACW ?


d)
The magnet has a North end on the left.  When it is removed from the solenoid, does the induced current through the meter go to the Left or Right?


e)
If the near end of the horseshoe magnet is a North end, which way will the induced current flow in the coil when it is withdrawn from the field, CW or ACW ?


f)
If the near end of the horseshoe magnet is a North end, is the axle of the disc a positive (i.e. conventional current leaves the disc) or negative (i.e. the current comes back to the disc)?


5
At the instant shown in the top figure of page 4,


a)
Is the magnetic flux through the loop increasing or decreasing?

b) Does the induced current leave the generator through the top slip ring or the bottom one?

6.
Rephrase the following in currently accepted language “If a terminated wire (i.e. one forming part of a complete circuit) move so as to cut a magnetic curve, a power is called into action which tends to urge an electric current through it.” (Pg 5, Column 1, 1st para)


................................................................................................................................................


................................................................................................................................................

7.
How did Faraday’s view of magnetism differ from his contemporaries? (Pg 5, Column 1)


................................................................................................................................................


................................................................................................................................................

8.
What are the two types of magnetism that he distinguished between? (Pg 5, Col 2, 1st para)


................................................................................................................................................

9.
How would you improve Pixii’s generator? (Pg 5, Col 2 and figure)


................................................................................................................................................


................................................................................................................................................

10.
Why is alternating current better suited to electrical power transmission? (Pg 7 Col 1, 1st para)


................................................................................................................................................

11.
Why can a generator be built not only without a permanent magnet, but also without a battery to supply the current to an electromagnet? (Pg 7, Col 2, 2nd para)


................................................................................................................................................

12.
Now answer the following questions in about 100 words:


“Why did it take so long for Faraday’s basic work to be applied?”


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................


................................................................................................................................................

Unfamiliar Phrases

"twine and calico"
Cotton thread and fabric

"the dabbler in curiosities"
the keen amateur who is not interested in the bigger picture.

"in some collateral area"
in some related research topic

“a technological niche"
a technical opportunity to apply the discovery

"Catalysed by economic incentive"
Encouraged by the chance to make money

“scanty theory"
ideas lacking structure and visible means of support

"transient effect"
momentary or passing effect

"two bobbins"
small wooden cylinders for wrapping thread or wires around.

“economic impetus”
the possibility of making money

"beefed up"
made stronger

"auxiliary source"
support to the main purpose

“residual"
left over

:self-excited machine"
gets going by itself

“counter-sinking the windings"
placing the wires in slots cut in the iron core

