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The string radio might usefully accompany a les-
son on sound and string telephones and requires a
transistor radio, string, glue and ear defenders.

Cut a piece of plastic from the outer casing of a
transistor radio and glue a long piece of string to
the loudspeaker cone.  Ask a volunteer to make a
knot in the end of the string and hold it between
their teeth, with the string taut.  Then ask the vol-
unteer to don ear defenders so that they are  unable
to hear sound waves travelling through the air from
the radio.

Amazingly they will be able to ‘hear’ the sound
vibrations which pass along the string through teeth
and bone to the ears.  Rubbing the string between
your fingers should also be ‘heard’ by the volun-
teer.

To maintain an acceptable level of hygiene, cut
the knot off the string after each person has used
the equipment.

This idea is described in Vacuum Bazookas, Elec-
tric Rainbow Jelly, and 27 Other Saturday Science
Projects by Neil Downie (2001, Princeton Univer-
sity Press).

Bernard Taylor
St John’s School & Community College, 
Marlborough, UK

D E M O N S T R AT I N G  S O U N D  T R A N S M I S S I O N

The amazing string radio

Chris Escreet trying out the string radio.

end of string glued to speaker cone

knot long piece of string (2-3m)

hole cut in loudspeaker cover

The line drawing and animation facilities in Power-
Point and its ready availability make it a useful tool
for students to use to generate interest and compre-
hension of lens diagrams.  I find the following
sequence works well; it is no more than a ray draw-
ing program would do and serves as an introduction
to the students drawing the ray diagrams by hand.
The student brief is to produce an animated slide
that demonstrates the sequence required to locate
an image position for an object with a converging
lens. The role reversal of learner as teacher has many

T E A C H I N G  S T R AT E G Y

Lens diagrams and PowerPoint
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positive aspects, mainly that a good understanding
of the method is required before knowledge is cas-
caded. The task operates with an ‘in-house’program
‘lensrays’ to review the sequencing and extend it.
This program is available from the author on request.
Step 1. I provide a template PowerPoint of a lens

shape, positioned centre screen. The vertical on
which the lens is located is taken as the lens;
the symbol indicates only the lens type, not the
extent of the lens. Included are the principal
axis and the lens axis and two arrows indicating
the (equal) focal lengths. Able students should
be able to construct this template without prob-
lems using the copy and paste facility to ensure
that the focal lengths are exactly equal and
shifting the lens shape by small amounts if nec-
essary using the control key in combination
with the arrow keys. (Slide 1)

Step 2. Student name on slide. A large upright
arrow is placed at the left edge of the slide by
accessing the View…Toolbars…Drawing…..
arrow option. Adjust the attributes of the arrow
with appropriate colour/width and pointer. This

is the object (label O).
Step 3. The ‘standard’ rays are drawn in turn

from the tip of the object, following the
rules…..
� parallel to principal axis—through the focus
on the far side
� through the optical centre—straight on
� through the focus on the near side—emerges
parallel to the principal axis.
The third ray acts as a ‘check’ ray to confirm
the correct location of the image tip.  The
emerging rays should cross on the right hand
side of the slide. (Slide 2)

Step 4. The image is drawn in as an inverted
arrow (label I) and described in a suitably posi-
tioned text box as Real, Inverted and Dimin-
ished. Some extra rays can be drawn (in
another colour so as not to detract from the
important standard rays) to show that every ray
from the tip of the object which passes through
the lens goes through the tip of the image.
Use…..camera and eye lens. (Slide 3)

Step 5. The student animates the slide, takes a
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copy for his notes and saves it in his revision
folder. Animation is done in PowerPoint by
accessing the Custom Animation sub-menu
from the Slide Show menu and choosing appro-
priate ordering of the slide components and
animations. I have added labels to the rays to
describe the behaviour when it strikes the lens.
(Slide 4)

Step 6. From template start with a smaller object
about 1.5 f from the lens to produce a real,
inverted and magnified image. Use ….slide
projector. (Slide 5)

Step 7. From the template start with a smaller
object about 0.5 f from the lens to produce a
virtual, erect and magnified image.
Use….magnifying glass. (Slide 6)

Step 8. Diverging lens. (Slide 7)

The benefits
In an examination situation both at GCSE and at A-
level the students are expected to draw accurately
by hand. After use of the PowerPoint method, the
precision in the hand-drawn versions was much
greater than before—no enormous error triangles
in the tip location; something had been absorbed
about the precision level from the computer draw-
ing.  Teachers without multiple computer facilities
may wish to operate the slides as a sequential
demonstration of the method.

The Powerpoint file is available in the electronic
version of the journal or directly from the author.

J G Evans
King Edward’s School, Birmingham, UK
jake@kes.bham.sch.uk
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Diverging lens
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A P PA R AT U S  T O  B U I L D

Making an electronic pressure transducer
Buying sensors for interfacing to computers for
data-logging and electronic control purposes can
be rather expensive for many budgets.  Fortunately
it is relatively easy to build these for yourself.  Pres-
sure is a parameter that is frequently needed for a
great many experiments.  For example, work with
gas laws is made easier if a simple pressure sensor
is available.  This article describes the building and
testing of a robust pressure sensor suitable for use
in schools and which produces an output that can
be fed into a standard computer interfacing set.

The major component of this sensor is the pres-
sure gauge itself.  These are available from RS Com-
ponents at a very reasonable price.  There is a range
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Figure 1. Circuit diagram.


