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SCIENCE IN A TOPIC

COMMUNICATION

About this book

ARG
i

o
K4 K

This book is different from most others because: : i V F

1 It is not complete, but only part of a study — the science il
part. There will be a need to use many other books to
find out about other aspects of the topic — History,
Geography . . .
2 It will not tell you information but will only ask you
. questions and suggest ways that you might find the
answers for yourself. Many of the suggestions were,
some children’s ways of trying to find an answer — you
may have better ideas.
3 It is hoped that arising from these questlons other
questions will occur to you — do pursue these (Your
own questions and the ways you find to answer them
are really the most important.) ;
4 You do not need to work through the book in the order
set out; the sections of work can be done in the order
that you wish.
5 There is no need to complete all of one section. If the
work becomes harder as you progress through a section,
see how far you can go. ; 4
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SEMAPHORE AND FLAGS

The method of signalling that uses the idea of movable arms is called semaphore. If such
a way is used it is clear that the colour is important; the flags must be seen.

Scout using semaphore Napoleonic soldier using Ship’s flags: message reads
flags a Chappe machine ’l need a doctor’
Which is the best colour for . Which colour can be seen best?

signalling flags?

All the holes are plugged. These are
spyhole removed one by one until a colour
can be named.

large tin and lid Try the colours on different
backgrounds to see if this makes
a difference.

holes taped . .

over or plugged Think of other places where colour
is used to communicate: Rescue,
Roadworkers, Airports, Motorway

signs
| colour areas _ i
Jight source placed at Do your findings agree with the
bottom of tin colours used?

J
°



Take each
communication
method on your list
and try to find out
the time the message
would take to travel
100 km.

Does background make a difference?

Make some charts like this:

Come nearer until the shapes can be
identified. Can you use this as a measure
of clearness?

Which colour flags would you choose to signal with:
(a) in the Arctic? (b) in the desert?  (c) in the grasslands?  (d) at sea?



SECRET MESSAGES

Who would want to send a secret message? What kind of information would it be? The
secret message might be in code.

Explore some ways of making codes (a) simple substitution

ABCDEFGHIJKLMNOPQRSTUVWXYZ
XZ@7/)NOPOV/L+ /B NFNLTL $N+ X+ 1%

(b) simple shift

ABCDEFGHI]KLM OPQRSTUVWWXYZ
XYZABCDEFGH!I J KLMNOPQRS'T UVW

(c) simple position

AlD|G K NIQIT

BIE |H J L O.JR.J.U

ClIFIl1 M PIISIV

Try breaking these codes:

@AH /) X bPBZOBQP AANVO ET
#+0) e+he/- oe JRPQ YB A 3ug 3Im
#®) LNNXL) HBMQ <IEO T D

The secret message might be in How can the writing be made visible and read?

invisible ink.

Try heating the paper
What can be used as invisible ink?

hold paper 10—15 cm over heat
— avoid naked flame

Try writing with:

diluted copper sulphate solution
cobalt chioride solution

milk

sugar solution

lemon and orange juice

vinegar

salt solution

washing soda solution writing |

SAFETY:Avoid a naked flame 5
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Find out what

is meant by:

{a) Esperanto

(b) Interlingua
(c) Pidgin English
(d) Translation
(e) Interpreting

Make a list of
countries and
the languages

they use /
»,

Section Two



LANGUAGE AND SCIENCE

Scientists are generally keen to work internationally. They
wish to publish their research and to read about the work of
scientists in other lands who are trying to solve similar
problems. Language can obviously be a barrier to such free
exchange of ideas.

Look at this creature:

Here are some of the names used Sowbug Lords and Ladies

in Britain Woodlouse Jack in the Pulpit
Pillbug and Slater Cuckoo Pint
N St

Do you know any more names for these? Ask your grandparents and people from other
parts of the country.

There could be confusion over what animal or plant was being named. It will be much
more confusing internationally. *

This is not good enough for Science and a systematic way of naming things has been
worked out.

A Swedish naturalist, Carl von-Linnaeus, classified-every.known' plant” d animal.and gave

: each two Latin names Why d Ayou thlnk he ch,ose Latm?

5 ‘A|!iu"r‘n\c7‘b,a<
@\

Homo' \
sapiens~ XN\ J. ¥

So an mternatuonal language of
Sc1ence has developed_
:Fmd out about
(a) Antoine. Lavonsner
(b).S:1: Units ™7
“(c) Baron: Johan Jacob Berzehus
‘(d) Chiemical nomenclature
“(e) John Dalton L

-Convolvulus -
. arvensis | oo -




jithout.

S ' G N ) LA NGUAGE ) How well. Qanfvj{‘i COmmu ?lca‘t‘ :

words’

jThese people are commumcatmg by 5|gns
‘Why 'do they use hand 5|gnals and not speech?
"’What mlght they- be saymg 5

‘Can you use, just’ your hands 1o say“ Go
/Come StOp, Ou&et No s

L)
=] =25 £

| —n e

|

.
The F clef The G clef
—
- A gale Some signs used

A dance ‘code’ — the dancer warning cone in music

shows the step marked

Use the code from the

telex machine above

and see if you can read

this message. It also

tells you what the two
. flags are ‘saying’.

1




COLOUR 'SPEAKS'’

Colour is used to communicate.
What instructions do these colours give?

Traffic Lights

(a) Find in which order the lights go on and what each
colour means

(b) Time how long each colour stays on

(c) Is it the same in different places?

13-amp Electric Plug
What name is given to
each coloured wire?

B T T T, T

Stamps
Colour helps to show the value of a stamp. How many
colours are used in the full set in your country?
What colour changes have there been?
What colour was the first stamp?

Cuisenaire Rods

What is the value of each of the
coloured rods? Can you find ways
in which colour has helped you

to learn in school?

- o Resistors
Radio and television manufacturers use colour to see
the values of some of the parts. —’_—_

Can you find the value of each of these resistors? l‘zj _[[.'_"_



These sound-makers are all communicating
What other ways of communicating by sound
can you list?

What inventions carry sound over greater
distances?

What mventwns record sound7

 WHAT |s SOUND?

Sound



V I BRAT'ON Gather an investigate various sound-makers.

—

|
|
F

wood
biocks

assorted
rubber bands

What must happen before any sound is produced?

Sound is caused by movement
We usually hear through air. The sound-makers’ vibrations cause the air to make patterns

of movement. These push and pull our eardrums and so we sense sound.

Can you see or feel what is happening in the experiments below?

grains of rice or lentils Below: A tin with both ends removed and a piece of
balloon stretched over one end. Place your fingers lightly
on the rubber. Speak — what happens?

1
thread taped ’
to ping-
pong ball

vibrating
tuning fork

T
T




Above: the pin dropping experiment

Right: experimenting with a wooden
rod and a ticking watch

How far can our tiny sound be
heard through solids?

Try using wood strips or dowel
rod.

Investigate also with pipes,
walls, railings, bench tops and
floors.

How can we hear tiny sounds
better?

Use a length of garden hose as a speaking
tube. Perhaps a funnel each end will help.
Can you think of ways to test how sound
will travel through a liquid — water, for

example?

How does Sound Travel?

Investigate with tiny sounds:

How far away can a pin dropping be heard?

Think about controlling this experiment:

(a) should the pin be dropped from a constant
height?

(b) should the person see the pin drop when
hearing is being tested?

You could also experiment with a ticking

watch: '

(a) How far can the sound be heard in air?

(b) Are both ears equally sensitive?

(c) Who has the keenest hearing?

15
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The String
Telephone

An interesting way to investigate how
sound travels is to make a string
telephone.

You have probably tried this and found
a difference depending on whether the
string is slack or tight. Why is this?
Carry out some investigations with the
string telephone.

(a) Which make the best earpieces: tin
cans, plastic pots, card cups?

(b) Which kind of string gives the best
results: thin, thick, cord?

(c) Can anything be done to the string
to improve reception? Suppose you
wet it or rub with candle wax?

(d) Is string the best link? Perhaps thin
wire would be better?

(e) How does length affect reception?

How far can you communicate in Experimenting with a two-way telephone of yoghurt pots

e way? and string
(f) Can four-way communication be tin cans
tried?

yoghurt pots and
string

DY

T =)
= W\ = g - "‘ —/‘.
j/.'.'// lk\\\‘ j & / :§ :"': ) ; : \
:: 5 \‘ Al & !:l wﬂ"’l;
/ é LW/M 1 /

strings

thread and match boxes match or

large knot

You will not need to make every one of these telephones yourself. Various pairs of friends
could each be invited to make a type.
How will you measure which gives the best results?




DIFFERENT SOUNDS

How can you make loud notes and quiet notes? How can you make high notes and low
notes? What makes sounds change?
Investigate with your sound-makers.

Fill eight bottles with different amounts of water. Try tapping them. Try
blowing over the top. Try to make a musical scale.

bridge of bent tin
In sawcut
Fix a string to a board as
shown; pluck. Try attaching
different loads to the end of
the string. Try changing the
position of the ‘bridge’.

Below: Strings of the same
length but different
thicknesses

Above: Stretch different
thickness rubber bands
round a box. Pluck them.

Different lengths of metal strips and nails set
in wood blocks

Different lengths of tubing
or strip metal hung from
a frame

From these experiences of making sounds can you list the causes that make sounds vary?
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Music can communicate mood, atmosphere and emotions.

()

i 5)

As a part of your sound investigation
you could look closely at musical
instruments:

1 What moves to cause the
sound?

2 How are the different notes
made?

Look at the recorder player

3 How can the sound be made
loud or soft?

St
Lo
. o4

4 What affects the quality of the
sound? Find out about
Stradivarius.

Left: A collection of musical sound-makers




Pictures
and Art
Section Four

Here is a boy communicating the
excitement of a science discovery
with paint and brush.

“One picture is worth a thousand
words.”” This is an old Chinese
proverb. Do you agree?

These simplified pictures are called pictegrams. They are meant to communicate information
in a flash. Do you know what they mean?

1noqepun01 ’AJ),ua ou !1abuep ‘paliqiyoid sapAa ‘BuUISSOId UaIp|Iyn TMOJ Wonog:
wnasnw ‘Jaxeadspnoyj (813§ 150 ‘A||njaied a|pue MO 3[PpPIN
ple-1s.i4 f>13u uosiod ‘anioeolpes ‘piezey [e314303]8 ‘3| qewwel} 'saniso|dx3  mos doy




PAINTS AND PAINTING

Here is a school using a wall and
paints to recard some history

Look at some of the work of the
great artists communicating by
paint and brush throughout the
centuries

What was used for colour?

Until quite recent times there
was no art shop at which to buy
the tube of colour

What did the cave artist use?

What did the Renaissance artist
use?

What did the Dutch masters paint
with?

What was used to obtain vermilion red, umber brown, sienna brown, lamp black, Chinese

white, gamboge yellow?

If you have some ideas it would be fun to iry a painting using a few basic materials.

You could try soot, earth, colours from plants, chalk.

Experiment with shades, hues and tints

Cut a set of twenty thin pieces of white card (about 7 x 3 cm) Number on the back 1 to 20
for future reference. Paint these as a controlled series of shades.

That is, paint No. 1 pink (or whatever light

colour you wish) add one drop of black and
mix, then paint card No. 2. Repeat this for

the twenty cards each time adding an extra

drop of black.

When dry shuffle the cards.

Test various people to see how well they can
notice slight changes. Can they place the cards
in the correct order? (The numbers on the
back are for checking)

You can of course do a similar test, adding a
bright colour to white.

Collect some paint manufacturers” shade cards
and discuss the names that have been given to
the various hues and tints.

Trying to arrange the shades in order



COLOUR

You have been looking at and experimenting
with colour.

Have you ever wondered why RED looks RED
and BLUE looks BLUE?

To find the answers to these questions we
must investigate light.

LIGHT IS COLOUR.
COLOUR IS LIGHT.

We therefore see RED because red light is being reflected (coming back after striking a
surface) or let through, as in coloured glass.
To help you to understand this, experiment with a ray box.

10/12 cm high x 9/10 cm dia.
tin — paint matt black

light flex
9 ¢ " 15-watt lamp

One school made their own arrangement
with a tin and a sewing machine light
coloured bulb like this. You will need coloured

?ﬁ'tztr's"e gelatine filters to make your coloured
light.
three S . .
‘windows’ It will be best to experiment in a dull
cut into tin corner or a cupboard.
elastic bands
Make some coloured. ‘pictures’ to Investigate the colour pictures under red, green
put into the coloured beams of and blue light. Record your observations.
light.
Coloured Coloured object as seen in coloured light
Light used Red Green Blue Yellow
Red
Green
Blue
Yellow
White
A 4 - ~ ~ ~ ~
Are there times when some colours look black?
Why?

21




COLOUR & LIGHT

Coloured lights are used to communicate.

What do these coloured lights in the
photograph (left) ‘say”?

You have experimented mixing paints
during your Art work. Can you now tell
what you will get as the pigments are
mingled?

What colours will be found in the
overlaps?

What will result if light is mixed instead of
pigments? ’

To find out, experiment with your ray box or your improvised tin like this:

Coloured light experiments using a light box Coloured light experiments using a home-made ‘colour
fight box’ '
Record your observations: Guess:  Which colour mixed with Magenta
will make White?

RED + GREEN = Which colour mixed with Yellow
RED + BLUE = will make White?

_ Which colour mixed with Cyan
BLUE + GREEN = will make White?
BLUE + GREEN + RED = Now check with your ray box.



More about colour
and light

¥You can find more about colour and
light by repeating an experiment that
was carried out by Sir 1saac Newton
when these discoveries were first made.

Here is an illustration showing this great
scientist at work in his laboratory

You can also try ‘putting colours together” to see if
you can make white. (You probably will not succeed
completely because of impurities in the paints or inks
you have to use.)

Colour some

! [
\ string ’, : -
T 5

\ ; i whizzer

sharpen with
pencil sharpener

, card discs -\ ) \ 5

ALY

‘
»
}

colour mixing
end

light box

[

ray end

E\ (mask inserted)

path of

Using the light box to refght Newton's
experiment




A Can you find other examples of

and SYMBOLS ﬂg;‘-s‘?res being used for communicating

Trade marks and road signs
use this idea. U)

Colliect some of these symbols.
What do the pictures ‘say”?

Ancient civilisations used Who used each of these? = i
picture writing to communicate. J (
A

=\|\A

FzEl D % S
o 1=

We use symbols to communicate in all sorts of special areas of knowledge. Do you know
what these mean?

Mathematics ﬁ ":‘ \/ U o.o L %

Music

Geography A @ % Ahmmm —————— %—)-—7—*@ m I
Science 3 @ =N COZ % © |

How many symbols can you collect? Try designing a symbol for yourself, for your club,
for your classroom door.

If you are interested in history you will enjoy finding .
out how signs and symbols were used in the past.

Knights encased in armour could not be recognised, so

the art of heraldry arose.

Find out about: The Divisions, The Charges,

Supporters, Devices Per pale el

Find out also about the signs used by the craft guilds, i ! .

by shopkeepers and by inns. Bend Saltire

OR = GOLD and ARGENT =SILVER (or white) in
heraldry. Find out the heraldic names for
RED, GREEN, BLACK, BLUE, PURPLE.




Z POV

Blind peop]e’ or others in the dark’ .

have communication problems.
Here we rely more on our sense of
touch,.

In what ways can the sense of touch
be the means of communication?

Do some experiments with your
sense of touch. How sensitive and
reliable are you?

-
/ 7y

7.

7

e




These are b‘ags or. boxes to contaln objects

have the more. sensmve touch?

“touch

,"FEELING EXPERIVENTS  gpwstonts

put. your hand mto them but you cannot see lnS|de."

A collection of objects. Can they be A collection of cubes and spheres. Bring
identified unseen? out in order of size.

=S

LY
i

I':
]

A collection of coins. Feel and record A collection of screws. Can they be
their value. Look and check. sorted by length and thickness?

;cards Of,varylng thlckness
;;(“SSUE; Cva paper, dupnca-

;these mto thé|r rder of
4th|ckneSSJust b aleel s

Try your experlments on as many people as p035|ble
Keep records. '

Do these show any pattern of results? :
How do nail- biters fare? Are. older people better or worse than young? Do men-or women




More Touch Experiments

How sensitive is the sense of touch?

Cut a very small piece of paper (a square of 1 ¢cm sides
will do). Blindfold your subject.

Drbp the paper from 10 cm. Do they feel it? Try 5 cm
then 2.5 cm.

Try dropping it on to the palm and the back of the
wrist.

(Experiment with the size of the piece.)

Are all parts equally sensitive?

To help answer this last question,
experiment with some probes made from
small pane! pins and corks (or blunt
pencil points will serve).

Touch: 5

{a) the back of their neck with
(b) their arm -
(c) their leg L o or
(d) their wrist P
(e) their palm e
(f) their finger tips ] P '

When can they say accurately the number of points touching them?

Try sensitivity to other things:

Dampness test Heat test
Use blotting paper. On equal-sized pieces Arrange pots of water graded in steps of
drop five, ten, twenty drops of water. ten degrees:
Cold Tepid Warm Warmer
Can the samples oe placed in order of Becoming Hot

dampness? Can these be placed in a correct order?

27
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TOUCH AND GO =
Z .

A group of children working on such feeling Fine Medium Rough
experiments devised a ‘feely’” maze.

The one shown on this page gives instructions by W Z
grades of glass-paper. / ]
Rough means turn right ' 7,

. -
Medium means pass over @
Fine means turn left : 7,

. (%4 £

Perhaps you can devise such a maze. But use your —/ﬁ

own ideas for giving instructions. L ﬁ

You have been involved in feeling and touching. A surgeon has to work wearing thin
rubber gloves. Obtain a pair and repeat some of the early experiments, but wearing the
gloves. How well do you get on now? ‘

Below: Finding the way by touch
Right: Using rubber gloves




Section Six

The written word is a very important form of

communication.

How was writing done in the past?
How is writing done in different parts of the world?
What instruments have been and are used to do the

writing?

What has been and is used to record on?

|

|

!

J What name is given to this wedge-
shaped writing of ancient Assyria?

What was this Egyptian picture-
writing (hieroglyphics} written on?

Who wrote with a sharp stylus on a
wax tablet? )

Which nation writes with brush and
ink?

—

This medieval monk used a feather
for writing. What is its name?

What is the name given to the
craftsman who cuts letters in stone?

;Inéihtafﬁyf
JATTRE

(

i

Can you name thése types of nibs?

—

This knotted cord is called quipu.
|

H 1

Which people used this?

j i - 1
/ { 4 Jj" q 7
!L 2%%4d Jk";.’ g
(]
¢ f 1 /
L) &8t / g [

A
What djfferent kinds of mpdern ]

fAwriting are used? This one is italic.

L.hk! = ke -

29
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stylus quill brush
Here are some things that have been.
used as pens in times past.
The quill pen How was the quill prepared? It was cut with a special little knifé -

made for the purpose. Have you got one? It was called a penknife.

5 4 knife blade 5 Knifecut
} cuts small \\ slit angle 70°
I cuttmg slab

1 Cut tip from feather 2 Strip off sides 3 Cut to shape shown in 5
4 Cut slit 5 Cutend
" Metal Nibs :
Why the
Metal nibs were invented in the 19th slit? l l ‘ “ ]
century by James Perry and William l

Mitchell. 7 An experiment with fine bore
REvathelcle: tubes would be helpful

Examine a fountain pen. Air pressure is involved when filling one of these.
What can you find out about this? Find out about L. E. Waterman and his improvemerit.

Why these slots? Wha;c happens when this is moved?

The ball point pen is a more recent invention. A part|cu|ar demand by the American Air
Force led to the invention of this pen. : :

‘ Why the hole??-

What advantages do you think the ball point had for the men of the U.S.A.F.? Does the
ball point have any disadvantages?




What different kinds of ink are there?

What is ink?

Is it a single substance?

A lot can be found out about inks by doing this experiment.

dropper

filter paper or

blotting paper Water added to spot drop by drop very

slowly letting each drop soak in before
adding the next.

spot of ink yoghurt pot

Try a spot of ‘Permanent Black” ink for
your first experiment.

Experiment with other black inks. Are the results the same? |f not, what does this mean?
What happens with other colours of ink?

Ink experiment in progress

If someone mixes two different
coloured inks, can you find out
what these were by this way of
separating things?

Can you make your own ink?
Some old recipes have used —

soot and vinegar
oak galls and green iron sulphate
(tron |l sulphate)

tea and green iron sulphate.

Can you invent other recipes?




CHROMATOGRAPHY

The way shown on the last page of separating colours is called chromatography. You
could use chromatography to investigate writing materials more fuily.

Fibre-tip pens make a worthwhile study. Collect as many different makes of black fnbre
tip pen as you can. You should be able to find at least ten.

You can use the method you have already tned or here are some other ways of domg '

the same thing.

The method of making a
dot and letting the water
soak up is better. A more
constant result is
obtained.

Here are ten black fibre-
tip pen spots being
investigated by
chromatography.

stiff card

‘ chromatography

yoghurt pot
beaker of water

Continue your investigations with
the other colours of fibre tip pens
and other methods.

ink
spots

© tall jar

\boss head

——sheet of
] chroma-
tography
paper

{ retort
stand

‘\-tray of water

chromatography
papers

2 ¢

e
\
)

A

with water dots of ink

The chromatography paper can be
wound into a cylinder and placed
in a jar or bowl of water.

If you are interested in chromatography there are more ihvestigatibns to try in Science in

a Topic — Food



THE PENCIL

Examine a pencil. Use it to make a mark.
Examine the mark, using your lens or microscope.

Why does it leave a mark?

Does it leave a mark on all materials?

(Try: paper, glass, plastic, fabric, metal, wood, slate,
china, stone, wax paper)

What other things leave a mark?
(Try: crayon, pastel, charcoal, chalk, carbon, lead)

Try these also on the above materials.

Use your microscope. What is needed for a mark to be made? What happens 1o the thing
you are writing with?

The pencil ‘lead’ is not lead. wire with
What is it? crocodile
Why is it called lead? B

Make a collection of pencils:
6B 4B 2B HB H 2H 4H ©6H

What do these letters mean? =
bulb and

An interesting fact about a pencil bulb holder
lead is that it will let electricity pass
through it.
sharpen at
Experiment with this. Sharpen both both ends
ends of the pencils. - e e e )

Centre right:  Materials you will need for the
pencil experiment

Bottom right:  The experiment in progress

Now try your range of pencils.
What do you observe?

Can you find a pattern between the
brightness of your bulb and the
hardness of your pencil?

If you can find out how pencils are .
made you may then see a reason for
this pattern.

3
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PAPER

How many kinds of paper can you collect?

paper for art

paper for school

paper used in an office

paper used at home

paper for industry

special papers

papers that are used in science

NOOTHSWN =

Can you find papers that are dull, glossy,
glazed, speckled, crinkly, translucent,
watermarked?

What uses for paper can you find?
What is paper made from?

How is it made?

A paper collection

Can you make some paper?
Here is how some children and their teacher did this.

For printing a book the paper must be
opaque. :

Put some bold black print under a test
piece of paper.

Can you see the print through it?

(a) on the table

(b) held up to the light

Use this as a test to grade a collection of
papers for opaqueness.




Printing and
Newspapers

Sectlon Seven

editorial meetings: journalists,
artists plan the newspaper

keyboard operator
on linotype machine

Which newspaper does your family have?
How many different newspapers can you list or collect?

Why is a particular paper preferred? .
Does size matter?~ = - 0
Is a particular feature liked — the crossword, the sports
page?

How do newspapers differ?
How many differences can you list?
— S|ze feel, smell,,type Iayout?

.How are- newspapers prmted?

3
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PRINTING

“The invention of printing brought about a
revolution in communication.”

This is the opinion of a famous historian.
Who invented printing?

When and where was the invention made?
Try some printing.

Try cutting a letter block — your initials for
example.

You will find that some letters need to be reversed. Which? Sort out the alphabet into two

sets. Make one group of those letters that need reversing and the other of those that stay
the same.

This kind of reversal can be investigated
with a mirror.

Try your mirror on these words. You
might think it interesting that this black
word stays the same in a mirror but the
blue word is reversed.

- Why?

Place your mirror on this line

As part of your study of pfinting you might like to try making some printing ink.
Here is one way:

2 add oliv?.oil 3 apply ‘ink’ 4 press paper on
v > & with cotton top to obtain
wool a print

P

collecting
soot on




MIRRORS

Mirrors are used to help send signals.

‘Here is one'way.
,_(There is rﬁ‘ore“about mir

You have been looking at’ mlrror chang s in your stu y of prlntmg Bt
mvestrgate further wnth mrrrors and fmd out about the changes they make

‘By using your mirror on this plcture can
you make g ;

1 :Four’ houses 4 .Two diamonds
2 Three houses 5 One square
'3 One house 6 A row of.six squares

‘Move your mirror across the deS|gn in each
of the directions shown. @ i~ :

‘What dlfferent shapes’ and de5|gns have
you seen?

‘Would any of the designs make a good
pattern for Art or Needlework? fjf :

: Experlment wuth your own shapes o

sfrom the orugmal? :

;mxght ||ke to

4,

[JYENNNN

f..‘.lu

Place your murror on the centre line of the

.f|sh

How many ways is. your new flsh dn‘ferent

Repeat wuth your mrrror facmg the other

Way. - i o
Canyou desrgn a ﬁsh that would Iook

exactly the same when the mirror was

*used? Try to de5|gn a.fish that is'very

dlfferent when the mirror-is used.

4

/{
I
‘\J
|
\
(

8o

0

-

O

X
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Place. your mirror on the centre of each
insect. ’

‘Do you. make new insects?

Can you make any new fantastic creatures

- ‘with your mlrror?
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NEWSPAPERS

You could investigate any or all of these

We use newspapers for all sorts of uses other than
communication.

keeping
things clean

lighting the fire

Mo T

making
papier méaché

keeping things cool,
cold or warm

wrapping and
packing

The following work continues the investigations started on page 34.

__

Wrap paper round
pencils before fixing
into bulidog clips to
prevent slipping

pot for masses

Your findings could help a project
‘Building with Paper’. This is dealt
with in Section Six of Science in a
Topic — Houses and Homes.

An investigation into how water is
absorbed (soaked up) by different

papers, and whether more readily in

in one direction than another,
would be a good follow-up

experiment.

Is one paper stronger than another?
Is paper stronger in one direction?

Here are some suggestions to try.

Think about the size of your strips
each time. ‘

paper under
test

bulldog clips

different
directions




 Section Eight

Flashing

Lights & Mirrors

A flashing light can be used to attract attention or s ;

the flashes can be timed.to ‘spell” out a message. Try sending such messages yourself using
a torch or mirror. Here is the Morse Code
which uses a pattern of long and short

flashes.

- — M N
Bl N Z ==
R O — 1T cmmm—
Bt P - B L
E:. L .
Fisiaas R e
G Ot R
Ho s s Bk it e
[ e a— e
s L .B__.-..
Koo W S
L =e b ey 0 e

VRN

Police, ambulances and emergency
vehicles use a flashing light F
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. three home-made

FLASHING
ON AND OFF

Here is a simple circuit with a light on.
Try this for yourself.

(Science in a Topic — Houses and Homes,
Section Eight ‘Electricity” will help you
with a simple study of electricity.) -

B3

Can you put the light off and on? How m'any ways can you do this?

One way would be to add a switch that could be used to flash the light on and off as it
makes and breaks the circuit. : S E : ‘
Switches can be bought but here are some suggestions for making your own.

steel packing-case strip

switches ° round-headed
steel screws

wood blocks — approx. 7 x 3 x 1%
cms

door draught-excluder
strip fastened
with stapler

Try your switch in Various places in the
circuit: Does this make any difference?

Try using the Morse Code to send a
message. '

Left: A simple circuit with. switch



FLASHES AND MIRRORS

Can you send your message by keeping the light on continually but flashing the message
by means of a mirror?

What happens if there is a barrier to the passage of the flashes?
Can a mirror be used to pass the flashes round a corner?

Where can
you place
the mirror
to see the
flashes?

Long ago soldiers used their polished shields and the sun to flash warnings and messages.
You can try this with your mirror. Do remember, on no account ever look directly at the
sun or use your mirror to dazzle others. The sun is so bright it can damage eyes.

You will have noticed that the
mirror can change the direction of
the light. One group of children
found more about this by measuring
angles. Here is the arrangement they
used.




SIGNALLING IDEAS

Here is how the circuits were made:

springy metal strip

Here is an idea for sending
signals.
Make and try this.

A’s switch is working B’s light
and B's switch is working A’s
light.

These boys are showing you
their whole set-up. They really
used their system to signal to
each other when out of sight,
i.e. in two separate rooms.

In the next section you can find out how to make buzzers, clackers and sounders. These
could be used instead of lights.

12



Telegraph and
Telephone

telephone
, transmitier
Above: Adexander
Graham Bell
1847—-1922

Right: Lord Kelvin
1824—-1907

Here are some famous inventors and famous
inventions to do with sound communication.

telephone
apparatss

Can you match them?

Right:  Thomas
Alva Edison
1847-1931

Below:  Sir Charles
Wheatstone
1802—-1875

Photos by courtesy of H.M. Postmaster General




The telegraph and telephone use magnets.

electro-
-magnets

Collect as many different kinds of
magnet as you can.

collection
of magnets

- Which is the strongest maghet?

Here are some children solving this, with their own
ideas. They found that small nails called ‘panel pins’
were most useful.

How many nails are attracted? How many nails can be hung as a
necklace?

KEALAAAAA 4 e
How many sheets of paper will the attraction pass From what distance will the magnet pul! the nail?
through?

44



Magnetic attraction

Which parts of the magnet attract
most? (Will any of the ideas oppo-
site be helpful?)

How far away from the magnet
can you find any attraction?

What will this magnetic attraction
pass through?

What will a magnet attract?

You will need a collection of materials to try.

£

(In your collection try to have samples of steel,
iron, copper, brass, tinplate, tin, zinc, lead,
bronze, aluminium, nickel, sponge, woods, stone,
plastic, chalk, glass, rubber, card, string, etc.)

Before using your magnet try sorting into two
sets — one set, those materials you think will be
attracted by the magnet; the other set, those that
will not.

Investigate with a strong magnet. Record the correct sorting.

SET OF
MATERIALS
ATTRACTED

BY A
MAGNET

SET OF
MATERIALS
NOT ATTRACTED
BY A
MAGNET

Continue the investigation with a collection of
objects. (A suggestion for such a collection is a coin,
a drawing pin, different screws and nails, a paper
clip, a paper fastener, a school badge, a ‘tin" can —
in fact any odds and ends you can gather.)

Try your sorting and checking again.

You may have had some surprises, as several things
were plated.

(You can find out more about this plating, how
and why it is done in Science in a Topic — Food
and Land Transport.)

45



E L E C T R 0 M AG N ETS Here is how to wind an electro-

magnet:

&\((Q(M /\-(((((({f((ﬂ — S

LA
L
BECPERHA
iran bar or bolt

in chuck soft iron bar coverad

lor bolt made copper

red hot and i
; wire
wire wound "'_.9 allowed to cooll 26—30

swg

hand drill

on to core

Now connect it into a circuit.

You now have a magnet that you can
switch on and off.

electro-
magnet

nails or
pins

battery

What affects the strength of an electromagnet?

(a) Does the number of turns of wire affect the strength?
(b) Does the kind of wire or thickness of wire make any difference?
(c) Do two batteries give more strength?

(i} like this (ii) like this

(d) Does a higher voltage make a stronger magnet?

How will you be able to measure the strength of your electromagnet?
(Page 44 will give you some ideas.)



This discovery has been used
as a method of communication.

The Cooke and Wheatstone
five needle telegraph

Further information about

this invention can be found

at the Science Museum, South
Kensington, London or the
Post Office Museum of Tele-
communications, 40 Shoe Lane,
London, ECA4.

R i e

[inside covers

/R/ght A clacker sounder and
,;buzzer Fioa s
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THE TELEHONE Z:l:) :;en 1lgvestlgatea snmple strleg telephone

Now flnd out about real telephones

along'cables.or wires . . .

‘more wires. -

overhead /undere % ———
‘ove ;ea‘/urydergrot d local
’exéhange .

‘From:these' mvestlgatlons and from a
;study of. the above dlagram it should be
‘clear that ‘the main parts necessary for a
telephone{commumcatlon are

25 the recewer :
3 “the linking wires
4 the telephone exchange:,

RECEIVER

i . pattery.
.:7?“ dlaphragm . S dxaphragm

/,

SN

N\

electro? ] : Varying
air ‘s,o: m:__ ] “magnet ~ “magnetism sound
ibrationis ok R
> carbon ke y .
A K-t_clranules Ay T §
it e e e B E

mouthpiece - . earpiece

48



battery

P R S A ke 55 )
plugs scmkets - wood block a“ovas.clearance for sockets,

f(Lamps were used as it'was-not posmble to gather ten to~twe|ve telephonesl) When the
7Iamp llghts connectlon has’been made and commumcatlon is. taklng place i g

3

e

‘,Can you then trace the
:"mrcunt? e o

4

Perhaps your teacher WI”
be ableto take'you to -
vvsvt a telephone exchange




Does thytckyness make a.diffy : r“éhcg,?f
Does:th kmd -of.wire'make:a

‘You have seen; ‘the wires that.carr:
‘current whlch s

Will fféi’n}vssz“irefb;e suitable?.

dn‘ferenc,, ‘hardboard

“wire"

1Am‘/zm1

To help answer these: questrons use: ]\
nickel chrome ‘wire B34:swg. ]
nickel chrome wire 26:5wg

constantan:wire 265w 9. :

! e . % metre % metre Vmetre 2 metre
_copper wire 26 swg
‘Put.your, wire intoa circuit like:this: Recor f,your obse rvatuons

13 »Ammeter in
3 Clrclllt

Hold coloured papers 2 ika
before?a Iamp :




Multiple images

Top right:  Fire at might

Lower right:  Very high speed
photography — a playing card sliced
by a bullet

Below: Earth seen from the Apollo
space capsule 21st December 1968

¥ ou will see that such
photographs can often tell us more
than thousands of words.

Photography

Investigate cameras and
photography

Can you find:

Who invented the camera?

Who discovered the chemistry of
developing and fixing a film?

When the first photograph was taken?
How films are developed and prints are
made?

Section Ten

Courtesy to reg}oducn- Top left — Edgerion, Germeshausen & Grier, Inc. Right hand top and centre — Eastiman Kodak
and Kodak Ltd. Bortom — U.S. National Aeronautics & Space Administration

51
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Light Sensitive

Light can change things.

For example, have you been tanned
or perhaps sunburnt when on
holiday? Have you seen curtains or
fabrics that have faded?

What other examples can you find
where light has caused changes?

You will enjoy experimenting with
light sensitive paper.

Left:  Materials for a photographic investiga-
tion — ‘Jetline’ paper, board, glass or clear
plastic, developer and sponge

It can be used like this:
bulldog glass

£ light
o / sensitive
a‘l’ paper
hardboard

1 Preparation of materials 2 Expose to sunlight 3 Develop and fix

Try ‘photographing’ leaf shapes, feathers, pressed flowers, lace, leaf skeletons.

You can change the time you allow the light to reach the paper. You could also
experiment with the kind of light: daylight, bright sunlight, artificial light and
fluorescent light. .

This is a useful tool of
science. Some children have
used it to record how fast
leaves grow. They marked
and then photographed the
same leaf every week
throughout the spring.

What other uses can you find
for this way of recording?
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The Pinhole Camera The simplest of cameras to investigate is the

nh .
This camera has a fixed distance between pinhole P! ole camera. lt 5 R CER 19 [ ke. Use a
tin with a press-on lid.

and screen. &
ég punch hole in

] ’ point to ~
b ; window <
ottom of tin
{\—/ remove top of tin lid k‘
with tin-opener black
> paper

sleeve
greaseproof paper

over end of tin, Lid tin ¢
pressed on top

n camera

You could make another camera and with this model you can
experiment changing the distance.

plan for camera using stiff black
card — or use shoe box measurements in cm

17-5 12'5 17:5 12-5

pinhole

greaseproof
paper screen

frame with handle for adjustable
screen — to slide inside box

Here is a model with an arrangement for changing the pinhole size or the number of
pinholes

‘plan for camera using stiff black other end of box
card — or use shoe box 5x5cm

: aperture,
measurements in cm
12-5

/ 10cm
/ l
i |
30 l I
’ 10
| cm
i / open-ended box to
| / slip over aperture
46 end of ‘camera’ — make
flaps icm
el | RS -1 00 /‘"" :chdl;gahzer;sleeve several with various hole sizes
What difference does the Distance of Actual T Observations on the
size of the hole make? pinhole to window i brightness and sharpness
] screen size size of the picture
What happens if there are ~ : ~ S S N
two . . three. .. holes?
Size Observations Number Observations
of holes of holes
Record your observations
— for example, viewing a
windnw

53




What does a lens do? Try this:

I

The Camera

You can see that a real camera
is very complicated. This
camera has a lens which your
pinhole model did not have.
This is the main difference.
The other parts are to help the
photographer to control the
light.

Left:  The Olympus OM-1 camera —
a modern camera showing the
complicated mechanism

e
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Marconi and his transmitter — 1902

Right: Policeman using walkie-talkie

5 — “Z’Safw””(f((rf(,;

\\\\ flight path / [ ( (7

'\\' radio communication N r:-'(f.
air traffic used for air safety g
control destination h

| SR ‘Section
Radio Eleven

and Television

e —— ]
eme————
(o —
e

AA S

|
> arml

Left: A studio television
camera

Right: G.P.O. Tower, London
transmits many television
programmes

What did Marconi and Baird contribute
to radio and television?




3 A tuning circuit
hooses the one’
broadcast ¢ e

Q
wanted

4 Adetector i d o

s (tranS|stor) 1 o

singer e =i °o s‘eparates | o

3 g c o2 . patterns from
8.9.0.0¢ rad|o waves

|crophone changes 2 Transmmer sends out 4 . 5 Earphones (or speakers)
sounds)mto - radio'waves carrymg change electrlcal :

electrlcal patterns the electrlcal patterns ! patterns back 1 sound

Py

coil

AL
| oy
pehaorr;e diode —é

e L variable
: Pt i = capacitor
In modern radlo earth

are used

sAbove: A crystal radlo recelver
Left: . Ambrose Flemmg s'diode valve
jjBe/qw + Some.modern’ transnstors i

s.uses a tmy plece of equlpment £
%called a. crystal dlode

vThese are not’ expensuve and: can ‘be
'obtamed from any. radlo spares
..'Shop .

.;Expenment with a dnode

1 Putadiode into a circuit
"2 ‘Reverse the’ dlode in same cwcuut
S Try two dlod“eﬁs in:one circui




commun catlon

il An aerlal and earth (A conl and. condenser xmprove ‘thIS ) /
22 A dlode (The: detector — see the prevnous page.):  *
3 An- earpnece-‘(Thls changes the electrical patterns to’ sound )

You will need: Ask at your radio spares shop for:

aerial wire an inexpensive plastic-covered copper wire (30 m)

earth wire any bared wire — twist it round a water-pipe

crystal diode OA81 or OA91

capacitor a compression trimmer 100 to 500 pF

coil DRX1 — or wind your own. 50 turns of 26 or 30 swg insulated copper wire

on a ferrite rod

earpiece or headphones
plugs/sockets Wander plugs single sockets
resistor 4.7 kohms

earpiece

Put the pieces together llke thlS

(e cryQtaI diode
.4 red mark *
- thlswa\_/

hard-  47%ks . . "om
board. . resistor UL

coil " capacitor T
- earth ==

Llsten wnth your earpuece and turn the varlable capacntor very slowly.
You Wl“ have to ||sten very hard as wnth such sumple equrpment the S|gnal W|II be very faint.

(An lmproved radlo constructlon is shown on the front m5|de cover)
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“Television | [/ )

1 Camera in studio

2 Amplifier (signal
made stronger)

3 Producer selects
in control room

4 Transmitter (waves
carry signal)

5 Receiving aerial -

6 Receiving
apparatus (T.V. set)

: You can get some idea of how our eyes hold on to
a picture by trying these experiments. aall Vi ‘

spin round
by blowing

support

rotate rapidly in
both directions



,. Animal
Communication
Section Twelve
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The peacock has opened its feathers in a magnificent display. Why?
How does the toad communicate?

What messages are these and other animals communicating? See if you can find out how and
why animals need to communicate. Can people and animals communicate with each other?

?
How? . 59

—
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Pets Communicating

You could do some research with your own
pets.

How many of your class have a dog or a cat as
a pet?

Record how the dog or cat communicates with

" its owner.

‘Let me out’
‘'Feed me’
‘Play with me’
‘Keep away’
‘Let me in’

For example:

How is this done? Have you noticed from your
recording which animal can ‘say” more — the
dog or cat?

In the wild, dogs hunt in packs but cats do
not. Could this have anything to do with their
communication patterns?

I sy

o

How do dogs communicate with
each other?

Look at their tail positions carefully.

Left to right:  Submission; normal position;
confidence

Left:  Normal F'i’ight: Fearful
Below:  Aggressive

Some dogs are specially trained.
Communication must take place
between trainer and dog. Find out
about this training.

It may be possible to invite to
school a dog-trainer, a police dog-
handler and his dog or a guide-dog
and its blind owner.

Left: A guide-dog taking its blind owner
across the road



Birds Communicating How well do birds communicate?

You probably know something of the way birds sing. They do this to show their right to
a territory. Their song is ‘saying’, ‘| am here — there will only be enough food for me and
my family — keep away.”

Find out more about bird song. (A tape recorder will help.)

(a) When do the various birds sing?

(b) Where do they sing? Is it always the same place or the same sort of place?
(¢) How long do the various kinds sing for?

(d) Do different birds sing at different heights?

(e) Which birds start and which finish ‘the dawn chorus’?

Birds do not only communicate by song. Head, neck and wings are all used to communicate.
Wild fowl can make an interesting study. Threat displays, courtship displays can be ‘read’
clearly if you watch them carefully.

Here are some such conversations:

penguins greet
each other

These geese are having an argument. Each goose
stretches up his neck and gradually lowers it as he runs
towards the other. The intruder usually goes away and
this avoids a fight. If you can ever visit a wildfowl
reserve you will be able to see for yourself.

young birds are
communicating
in yet another
way!

Common eider-duck courtship. The female is in front.

The scientist who tells us so much about animal communication is Konrad Lorenz.
Try to read his book King Solomon’s Ring.
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Bees Communicating
Can insects communicate?

Karl von Frisch’s work with bees makes
fascinating reading. Do try to read how he
discovered the language of the bees.

He discovered that a returning bee can
communicate to the rest of the hive. This
bee can show others how far away the food
is and in which direction it is.

This is done by a certain dance movement.

If your school can obtain an observation hive you can
see this for yourself.

(a. ‘.

(a) indicates direction and distance of food (b} at an angle to the sun by the direction shown  (c) ‘waggle’ dance
(d) food close to hive

Put out some sugar solution on some coloured
paper flowers.

Watch — which one attracts most bees?
Observe the return to the hive.

Do the other bees find the food?

Do they go back to the same ‘flower’?

Can this mean that more information is given than
‘which way” and ‘how far’?

Can other insects communicate?
Ants are worth studying.

sugar solution



Colour and Communication

Many animals use colour to These bright colours are often

communicate: warning colours and mean the

‘Keep away — | am poisonous!’ wearers can defend themselves by
sting, bad taste, bad smell or

‘Stay away — | taste bad!” poison.

Study some of the colours of such animals as snakes, wasps, scorpions, skunks and
porcupines. What unpleasant experiences do these animals have in store for any
attackers?

Above: A peacock butterfly Below: A fire salamander
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An Integrated Study of Communication

‘.~ Shields and Signs
Banners and Posters
Colour Combinations
Photography
Printing: Print-making
Painting Materials

_y~Model-making
Radio-building

inPUppPETTY

Study of Newspapers
A\~ Letter-writing
»Using the Telephone
Sending Telegrams
Advertisements
Theatre: Drama: Cinema
Language Study
DMime and Gesture
King Solomon’s Ring
The Jungle Book

XlInstruments and how
they work
Writing Music
X Mood in Music =2+~
Electronic Music

Tower of Babel

Spread of the-Gospels
Great Religious Leaders
Dead Sea Scrolls

Art and Craft

History

English

COMMUNICATION

Mathematics

R.E. and Music

Geography

K Cave Paintings
xHieroglyphics and
Cuneiform Writing
" Parchment and Papyrus
Barbarians and Beacons
Caxton and Printing
King’s Messenger
Napoleonic Times:
Semaphore
Penny Post
Helen Keller

X Codes and Ciphers
X Statistics: Charts and
Graphs
Histograms and Pie Charts
Number Systems
Matrices
Coordinates
Interpretation and
Misinterpretation
Sorting Sets
Venn Diagrams

Maps: Map Symbols
Map-reading
Postal Services
Transport Routes: Land
Sea and Air
% _Road Signs
Lighthouses
% Flags of the World
Latitude and Longitude
Weather Stations and
Satellites
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Model Making-some sound-makers
A ‘sounder’ w

tin — fixed to base

¥

/ small gap
electromagnet

fixed to block 2
of wood &

insulated copper
wire 34 swg

£
\ 10 cm 4

20'cm \ —' “:

plywood or blockboard base

4 ]

A ‘buzzer’

angle bracket small bolt
springy
steel strip
softwood
8x4x2cm

9 mall L B

gaps

DR iy T sac
i s i NN L e T Nl e B B S &

J

L i |
/ {
electromagnet insulated copper
wire 34 swg
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