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“Don’t worry about genius and don’t worry about not being
clever. Trust rather to hard work, perseverance, and determina-
tion. The best motto for a long march is ‘Don’t grumble. Plug on.’

“You hold your future in your own hands. Never waver in this
belief. Don’t swagger. The boy who swaggers—like the man who
swaggers—has little else that he can do. He is a cheap-Jack crying
his own paltry wares. It is the empty tin that rattles most. Be honest.
Be loyal. Be kind. Remember that the hardest thing to acquire is

the faculty of being unselfish. As a quality it is one of the finest
attributes of manliness.

“Love the sea, the ringing beach and the open downs.

“Keep clean, body and mind.””

—Sir Frederick Treves, Bart, KCVO, CB, Sergeant in Ordinary to HM the King,
Surgeon in Ordinary to HRH Prince of Wales, written at 6 Wimpole Street,
Cavendish Sqgare, London, on September 2, 1903, on the occasion of the
twenty-fifth anniversary of the Boy’s Own Paper
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I DIDN’'T HAVE THIS BOOK
WHEN I WAS A BOY

-

IN THIS AGE OF video games and cell phones, there must still be a place for knots, tree houses,
and stories of incredible courage. The one thing that we always say about childhood is that
we seemed to have more time back then. This book will help you recapture those Sunday after-
noons and long summers—because they’re still long if you know how to look at them.

Boyhood is all about curiosity, and men and boys can enjoy stories of Scott of the Antarctic
and Joe Simpson in Touching the Void as much as they can raid a shed for the bits to make an
electromagnet, or grow a crystal, build a go-cart, and learn how to find north in the dark. You’ll
find famous battles in these pages, insects and dinosaurs—as well as essential Shakespeare
quotes, how to cut flint heads for a bow and arrow, and instructions on making the best paper
airplane in the world.

How do latitude and longitude work? How do you make secret ink, or send the cipher that
Julius Caesar used with his generals? You'll find the answers inside. It was written by two
men who would have given away the cat to get this book when they were young. It wasn’t a
particularly nice cat. Why did we write it now? Because these things are important still and we
wished we knew them better. There are few things as satisfying as tying a decent bowline knot
when someone needs a loop, or simply knowing what happened at Gettysburg and the Alamo.
The tales must be told and retold, or the memories slowly die.

The stories of courage can be read as simple adventures—or perhaps as inspiration, exam-
ples of extraordinary acts by ordinary people. Since we wrote them, it’s been a great deal
harder to hop about and curse when one of us stubs a toe. If you read Douglas Bader’s chap-
ter, you’ll see why. They’re not just cracking stories, they’re part of a culture, a part we really
don’t want to see vanish.

Is it old-fashioned? Well, that depends. Men and boys today are the same as they always
were, and interested in the same things. They may conquer different worlds when they grow
up, but they’ll still want these stories for themselves and for their sons. We hope in years to
come that this will be a book to dig out of the attic and give to a couple of kids staring at a pile
of wood and wondering what to do with it.

When you’re a man, you realize that everything changes, but when you’re a boy, you know
different. The camp you make today will be there forever. You want to learn coin tricks and
how to play poker because you never know when the skills will come in handy. You want to be
self-sufficient and find your way by the stars. Perhaps for those who come after us, you want
to reach them. Well, why not? Why not?

Conn Iggulden and Hal Iggulden
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ESSENTIAL GEAR

=~

IT ISN'T THAT EASY these days to get hold of an old tobacco tin—but they are just the right
size for this sort of collection. One of the authors once took a white mouse into school, though
considering what happened when he sat on it, that is not to be recommended. We think pockets

are for cramming full of useful things.

1. SWISS ARMY KNIFE.
Still the best small penknife. It can be carried in
luggage on planes, though not in hand luggage.
It is worth saving up for a high-end model, with
as many blades and attachments as you can
get. That said, there are good ones to be had
for about $30. They are useful for jobs requir-
ing a screwdriver, removing splinters and open-
ing bottles of beer and wine, though this may
not be a prime consideration at this time.
Leather holders can also be purchased and
the best ones come with a few extras, like a com-
pass, matches, pencil, paper, and Band-Aid.

2. COMPASS.

<These are satisfying to own. Small ones can
be bought from any camping or outdoor store
and they last forever. You really should know
where north is, wherever you are.

3. HANDKERCHIEF.

There are many uses for a piece of cloth, from
preventing smoke inhalation or helping with a
nosebleed to offering one to a girl when she
cries. Big ones can even be made into slings.
They’re worth having.

4. BOX OF MATCHES.

It goes without saying that you must be respon-
sible. Matches kept in a dry tin or inside a plas-
tic bag can be very useful on a cold night when
you are forced to sleep in a field. Dipping the
tips in wax makes them waterproof. Scrape
the wax off with a fingernail when you want
to light them.

5. A SHOOTER.

Your favorite big marble.

6. NEEDLE AND THREAD.

Again, there are a number of useful things you
can do with these, from sewing up a wound on
an unconscious dog to repairing a torn shirt.
Make sure the thread is strong and then it can
be used for fishing.

7. PENCIL AND PAPER.

If you see a crime and want to write down a
license plate number or a description, you are
going to need one. Alternatively, it works for
shopping lists or practically anything.

8. SMALL FLASHLIGHT.

There are ones available for key rings that are
small and light. If you are ever in darkness and
trying to read a map, a flashlight of any kind
will be useful.

9. MAGNIFYING GLASS.

For general interest. Can also be used to start
a fire.

10. BAND-AIDS.

Just one or two, or better still, a piece from a
cloth bandage roll that can be cut with pen-
knife scissors. They probably won’t be used,
but you never know.

11. FISHHOOKS.

If you have strong thread and a tiny hook, you
only need a stick and a worm to have some
chance of catching something. Put the hook tip
into a piece of cork, or you'll snag yourself on it.

ESSENTIAL GEAR

1



THE GREATEST PAPER AIRPLANE
IN THE WORLD

-

N THE 19508, an elementary school principal found a boy throwing paper airplanes from a

high window. The head was considering punishments when he noticed the plane was still in
the air, flying across the playground below. The boy escaped a detention, but he did have to
pass on the design to the principal—who passed it on to his own children. You will find more
complicated designs. You may be sold the idea that the best planes require scissors and lessons
in origami. This is nonsense.

Yz

) 7

The plane on the right—the Harrier—is simple, fast and can be made from a letter-size sheet
of paper. It is the best long-distance glider you’ll ever see—and with a tweak or two, the best
stunt plane. It has even won competitions. One was to clear the entire road from a hotel balco-
ny next to Windsor Castle in London on New Year’s Eve. Four other planes hit the tarmac—this
one sailed clear across. The one on the left—the Bulldog Dart—is a simple dart, a warm-up
plane, if you like. It’s a competent glider.

THE BuLLDpDOG DART

Fold a letter-size sheet of paper lengthways to get a center line.

Fold two corners into the center line, as in the picture.

Turn the paper over and fold those corners in half, as shown.

Fold the pointy nose back on itself to form the snub nose. You might try folding the nose
underneath, but both ways work well.

Fold the whole plane lengthways, as shown.

6. Finally, fold the wings in half to complete the Bulldog Dart.

2
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Good—now you know a design that really works. You may have noticed the insectlike plane in
the middle of the first picture. It does have complicated “floats” and inverse folds. However,
it just doesn’t fly very well and neither do most of the overcomplicated designs. We think that
matters. Yes, it looks like a locust, but if it nose-dives, what exactly is the point?

Here, then, is the gold standard. It flies.

THE HARRIER

1. Begin in the same way as the Bulldog Dart. Fold in half lengthways to find your center
line and then fold two corners into that line, as shown.

2. Fold that top triangle down, as you see in the picture. It should look like an envelope.

3. Fold in the second set of corners. You should be able to leave a triangular point sticking
out.

4. Fold the triangle over the corners to hold them down.

5. Fold in half along the spine, leaving the triangle on the outside, as shown.

6. Finally, fold the wings back on themselves, finding your halfway line carefully. The more
care you take to be accurate with these folds, the better the plane will fly.

L

4 5 6

This plane does well at slower launch speeds. It can stall at high speed, but if you lift one of
the flaps slightly at the back, it will swoop and return to your hand or fly in a great spiral.
Fiddle with your plane until you are happy with it. Each one will be slightly different and have
a character of its own.

THE GREATEST PAPER A1RPLANE IN THE WORLD
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THE SEVEN WONDERS
OF THE ANCIENT WORLD

-

HE FAMOUS SEVEN WONDERS of the ancient world were: the Great Pyramid of Cheops at

Giza, the Hanging Gardens of Babylon, the Temple of Artemis at Ephesus, the Mausoleum
at Halicarnassus, the Colossus of Rhodes, the Statue of Zeus at Olympia and the Pharos
Lighthouse at Alexandria. Only the pyramid at Giza survives to the modern day.

1. The Great Pyramid is the largest tomb ever built, created for the 4th Dynasty Egyptian
pharaoh Khufu (2898-2875 Bc), though he is better known by the Greek form of his name,
Cheops.

It is one of the three great pyramids at Giza near Cairo, the other two being constructed
for the pharaohs Menkaure and Khafre. The largest, for Cheops, was the tallest structure
on Earth for more than four thousand years, until the nineteenth century ap. Though the
capstone was removed at some point, it would have stood at 481 ft (146.5 m) high.

The base is perfectly square—a feat of astonishing accuracy considering the sheer size
of it. Each side of the base is 755 ft 8 in (231 m) long and each side slopes at 51 degrees,
51 minutes. It is composed of two million blocks of stone, each one weighing more than
two tons. They fit together so well that not even a knife blade can be slid between them.

2. The Hanging Gardens of Babylon were built in what is now modern-day Iraq, on the
banks of the river Euphrates. They were created by King Nebuchadnezzar for his queen
between the seventh and sixth centuries Bc.

Famously, they employed complex hydraulic systems to raise thousands of gallons from

THE SEVEN WONDERS OF THE ANCIENT WORLD
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the river and keep the gardens blooming.
We can only guess at the exact method, but
an Archimedean screw, as shown here, may
have been employed.

The Temple of Artemis (Diana) at Ephesus
in what is modern-day Turkey is said to have
awed Alexander the Great with its extraor-
dinary beauty, though the citizens refused
his offer to bear the cost of a restoration.
Originally built in the sixth century Bc, the
temple was destroyed and rebuilt on more
than one occasion, though the most famous
was the night of Alexander’s birth, when a
man named Herostratus burned it so that
his name would be remembered—one of the
greatest acts of vandalism of all time. It finally
fell into ruin around the third century ap.

THE

HANGING GARDENS
OF BABYLON.

THE SEVEN WONDERS OF THE ANCIENT WORLD
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4. The Mausoleum at Halicarnassus was created for King Mausolus of Persia, who ruled
from 377 to 353 Bc. Halicarnassus is now the city of Bodrum in Turkey. On top of the
rectangular tomb chamber, thirty-six columns supported a stepped pyramid crowned by
statues of Mausolus and his wife (and sister) Artemisia in a chariot, reaching a height of
approximately 140 ft or 42.5 m. It was destroyed in 1522 when crusading Knights of St
John used the stone to build a castle that still stands today. The polished marble blocks of
the tomb are visible in the walls. From Mausolus, we have the word “mausoleum,” mean-
ing an ornate tomb.

5. The Statue of Zeus at Olympia is also lost to the modern world. Only images on coins and
descriptions survive to tell us why the statue was considered so astonishing in the fifth
century BC.

STATUE OF ZEUS AT

>
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Olympia was the site of the
ancient Olympic games—giving us
the word. The site was sacred to
Zeus, and Phidias of Athens was
commissioned to carve the statue.
The statue was of wood layered in
gold for the cloth and ivory sheets
for the flesh. In his right hand
stood the winged figure of the god-
dess Victory (Nike), made of ivory
and gold. In his left, he held a
scepter made of gold, with an eagle
perched on the end.

The Roman emperor Caligula
tried to transfer the statue to Rome
in the first century ap, but the scaf-
folding collapsed under the weight
and the attempt was abandoned.
Later on, the statue was moved
to Constantinople and remained
there until it was destroyed by fire
in the fifth century.

The Colossus of Rhodes in Greece
is perhaps the most famous of the
seven ancient wonders. It was a
statue of Helios, over a hundred
feet (30 m) high.

It did not actually stand across
the harbor, but instead rested on a i
promontory, looking out over the ot A B
Aegean Sea. The base was white 3" ' . \
marble and the statue was built THE COLOSSUS OF RHODES.
slowly upward, strengthened with -
iron and stone as the bronze pieces e s erelt et MRt riireca
were added. It took twelve years
and was finished around 280 Bc,
quickly becoming famous. An earthquake proved disastrous for the statue fifty years later.
It broke at the knee and crashed to the earth to lie there for eight hundred years before
invading Arabs sold it.

The Pharos Lighthouse at Alexandria was built by the architect Sostratus of Cnidus for
the Greco-Egyptian king Ptolemy Philadelphus (285-247 Bc).

Ptolemy’s ancestor had been one of Alexander the Great’s generals. His most famous
descendant is Cleopatra, who was the first of her Greek line actually to speak Egyptian.

THE SEVEN WONDERS OF THE ANCIENT WORLD
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THE PHAROS OF ALEXANDRIA.

oo - = SRR e S

When Julius Caesar arrived in Alexandria, he would have passed by the great light-
house on Pharos island. Its light was said to be visible for 35 miles (55 km) out to sea. Its
exact height is unknown, but to have shed visible light to that distance, it must have been
between 400 and 600 feet high (121-182 m).

It was so famous that, even today, the word for lighthouse in Spanish and Italian is
“faro.” French also uses the same root, with “phare.”

As you can see, even the greatest wonders can be lost or broken by the passage of millennia.

Perhaps the true wonder is the fact that we build them, reaching always for something greater
than ourselves.

THE SEVEN WONDERS OF THE ANCIENT WORLD
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THE FIVE KNOTS EVERY
BOY SHOULD KNOW

-

EING ABLE TO TIE KNOTS in rope is extremely useful. It is amazing how many people only

know a reef and a granny knot. Rather than naming hundreds, we’ve narrowed it down to
five extremely useful examples.

However, they take endless practice. I learned a bowline on a sailing ship in the Pacific. For
three weeks, I used an old bit of rope on every watch, night and day. On my return to England,
I attempted to demonstrate the knot—and found it had vanished from memory. To be fair, it
didn’t take long to recall, but knots should be practiced every now and then so they will be
there when you need them. There are hundreds of good books available, including expert levels
of splicing and decorative knots. These are the standard basics—useful to all.

1. THE REEF KNoOT

This knot is used to reef sails—that is, to reduce the amount of sail area when the wind is get-
ting stronger. If you look at a dinghy sail, you’ll notice cords hanging from the material. As the
sail is folded on the boom, the cords are tied together using reef knots. It is symmetrical and
pleasing to the eye.

The rule to remember is: left over right, right over left.

2. THE FIGURE EIGHT

This is a “stopper”—it goes at the end of a rope and prevents the rope passing through a hole.
A double figure eight is sometimes used to give the rope end weight for throwing. It’s called a
figure eight because it looks like the number eight.

THE FIVE KNOTS EVERY BOY SHOULD KNOW
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3. THE BOWLINE (PRONOUNCED BOW-LIN)

This is a fantastically useful, solid knot. It is used whenever a loop on the end of a rope is need-
ed—for a post, a ring, or anything else really.

i. Make a loop toward yourself, leaving enough free at the end to go around your post, tree,
or similar object

ii. Now—imagine the loop is a rabbit hole and the tip is the rabbit. The other end of the rope
is the tree. Feed the tip up through the hole—the rabbit coming up.

iii Pass the rabbit round the back of the tree.

iv Pass the rabbit back down the hole—back into the original loop.

v. Pull tight carefully.

NOTE: You can make a simple lasso by making a bowline and passing
the other end of the rope through the loop.

4. SHEET BEND

This is a useful knot for joining two ropes together. Reef knots fail completely when joining
ropes of different diameters—but a sheet bend works very well.

A Sheet Bend

THE FIVE KNOTS EVERY BOY SHOULD KNOW
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5. A CLOVE HITCH—FOR HITCHING TWO THINGS TOGETHER VERY QUICKLY

This is a short-term knot—the sort of thing you see used by cowboys in westerns to hitch their
horses. Its main benefit is that it’s very fast to make. Basically, it’s wrapping a rope around a
post and tucking an end into a loop. Practice this one over and over until you can do it quickly.

These five knots will be useful in a huge variety of situations, from building a treehouse to
camping, to sailing, to tying up your horse outside a saloon. They will not come easily. They
take practice and patience. Knowing this will not impress girls, but it could save your life—or
your horse.

QUESTIONS ABOUT
THE WORLD—PART ONE

-

Why is a summer day longer than a winter day?
Why is it hotter at the Equator?

What is a vacuum?

What is latitude and longitude?

How do you tell the age of a tree?

Sl o g Tel s

1. WHY IS A SUMMER DAY LONGER THAN A WINTER DAY?

North Pole

In Australia, the shortest day is June 21, and the
longest falls on December 21. In the northern hemi-
sphere, June 21 is midsummer and midwinter falls
on December 21. Christmas in Australia is a time
for barbecues on the beach.

Although the North Pole points approximately
at the star Polaris, the earth’s axis is tilted twenty-
three and a half degrees in respect to the path it
takes around our sun.

South Pole

QUESTIONS ABOUT THE WORLD —PART ONE
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While the northern hemisphere leans toward the sun, more direct sunlight reaches us. We
call this period summer. June 21 is the day when the North Pole points directly toward the sun,
and the tilt is at maximum. The days are longest then as most of the northern hemisphere is
exposed. Down in the south, the days are shortest as the earth itself blocks light from reaching
the shivering inhabitants.

As the earth moves around the sun, the tilt remains the same. The autumnal equinox
(September 22 or 23) is the day when day and night are of equal length—twelve hours each,
just as they are on the vernal equinox in spring on March 20. “Equinox” comes from the Latin
for “equal” and “night.”

When the northern hemisphere leans away from the sun, less light reaches the surface.
This is autumn for us, and eventually winter. Longer days come to the southern hemisphere
as shorter days come to the north. The summer solstice of June 21 is also the moment when
the sun is highest in the sky.

The earth is actually closer to the sun in January rather than June. It’s not the distance—
it’s the tilt.

The best way to demonstrate this is by holding one hand up as a fist and the other as a flat
palm representing the Earth’s tilt. As your palm moves around the fist, you should see how the
tilt creates the seasons and why they are reversed in the southern hemisphere. Be thankful
that we have them. One long summer or one long winter would not support life.

At the midsummer and midwinter solstices, the conditions can become very peculiar indeed.
The summer sun will not set for six months at the North and South Poles, but when it does
set, it does not rise for another six. Northern countries such as Finland also experience the
“midnight sun” effect.

2. WHY 1S IT HOTTER AT THE EQUATOR?

There are two reasons why the Equator is hotter than the rest of the planet. Strangely enough,
the fact that it is physically closer to the sun than, say, the North Pole is not relevant. The main
reason is that the earth curves less in the equatorial region. The same amount of sunlight is
spread over a smaller area. This can be clearly seen in the diagram below.

Also, the sun’s rays have to pass through less atmosphere to reach the equatorial band—
and so retain more of their heat.

Equator: curve
less pronounced

SAVY S.NOS

QUESTIONS ABOUT THE WORLD —PART ONE
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3. WHAT IS A VACUUM?

A perfect vacuum is a space with absolutely nothing in it—no air, no matter of any kind. Like
the temperature of absolute zero (-273.15 °C/0 Kelvin), it exists only in theory. The light bulbs
in your home have a “partial vacuum,” with most of the air taken out as part of the manufac-
turing process. Without that partial vacuum, the filament would burn far faster, as air contains
oxygen.

The classic science experiment to show one quality of a vacuum is to put a ticking clock
inside a bell jar and expel the air with a pump. Quite quickly, the sound becomes inaudible:
without air molecules to carry sound vibrations, there can be no sound. That is why in space,
no one can hear you scream!

4. WHAT IS LATITUDE AND LONGITUDE?

The earth is a globe. The system of latitude and longitude is a man-made system for identifying
a location anywhere on the surface.

Parallels of
Latitude

Latitude takes the Equator as a line of zero. If you cut the world in half at that point, you would
have a horizontal plate. The center point of that plate is at ninety degrees to the Poles above
and below it.

N 90°
Latitude North

London
51° Latitude North

90°
1 0*

QUESTIONS ABOUT THE WORLD —PART ONE
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Latitude is not measured in miles but in the degrees between ninety and zero in both
hemispheres. London, for example is at 51° latitude north.The curve representing the ninety-
degree change is split into imaginary lines called “parallels”—because they are all parallel to
one other and the Equator.

With something as large as the earth, even a single degree can be unwieldy. For both lon-
gitude and latitude, each degree is split into sixty “minutes of arc.” Each minute of arc is split
into a further sixty “seconds of arc.” The symbols for these are:

Degrees: ° Minutes: ' Seconds: "

With something as large as a city, the first two numbers would suffice. London would be
51° 32’ N, for example. The location of a particular house would need that third number, as
well as a longitude coordinate.

There is an element of luck in the fact that a latitude degree turned out to be almost exact-
ly sixty nautical miles—making a minute of latitude conveniently close to one nautical mile,
which is 6,000 feet (1852 meters).

The longitude of London is zero, which brings us neatly into longitude.

Longitude is a series of 360 imaginary lines stretching from Pole to Pole. London is zero and
180 degrees stretch to the west or east.

If the world turns a full circle in a day, that is 360 degrees. 360 divided by 24 = 15 degrees
turn every hour. We call the fifteen-degree lines “meridians.” (“Meridian” means “noon,” so
there are twenty-four noon points around the planet.)

Now, this is how it worked. On board your ship in the middle of nowhere, you took a noon
sighting—that is, took note of the time as the sun passed its highest point in the sky. You could
use a sextant and a knowledge of trigonometry to check the angle. If you were at noon and
your ship’s clock told you Greenwich, England, was at nine in the morning, you would have
traveled three meridian lines east or west—which one depending on your compass and watch-
ing the sun rise and set. You would be at longitude +/- 45°, in fact.

Having a clock that could keep the accurate time of Greenwich even while being tossed and
turned on a ship was obviously crucial for this calculation. John Harrison, a clock maker from
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Yorkshire, England, created a timepiece called H4 in 1759 that was finally reliable enough to
be used.

All that was left was to choose the Prime Meridian, or zero-degree point of longitude. For
some time it looked as if Paris might be a possibility, but trade ships in London took their
time from the Greenwich clock at Flamstead House, where a time ball would drop to mark 1
p-m. each day. Ship chronometers were set by it and Greenwich time became the standard. In
1884 a Washington conference of twenty-five nations formalized the arrangement. If you go to
Greenwich today, you can stand on a brass line that separates the west from the east.

On the opposite side of the world, the two hemispheres meet at the International Date Line
in the Pacific Ocean. It’s called the International Date Line because we’ve all agreed to change
the date when we cross it. Otherwise, you could travel west from Greenwich, back to 11 a.m.,
10 a.m., 9 a.m., all the way around the planet until you arrived the day before. Obviously this
is not possible, and so crossing the line going west would add a day to the date. Complex? Well,
yes, a little, but this is the world and the systems we made to control it.

Like latitude, longitude is broken down into a three-figure location of degrees, minutes
and seconds. Common practice puts the latitude figures first, but it’s always given away by
the North or South letter so they can’t really be confused. A full six-figure location will look
something like these:

38°53’ 23" N, 77° 00’ 27" W  Washington, D.C.

39°17' 00" N, 22° 23" 00" E  Pharsalus, Greece, where Julius Caesar beat Pompey
and ended the civil war

39° 57" 00" N, 26° 15" 00" E  Troy

6. How DO YOU TELL THE AGE OF A TREE?

You cut it down and count the rings. For each year of
growth, a dark and a light ring of new wood is created. The
two bands together are known as the “annual ring.” The
lighter part is formed in spring and early summer when the
wood cells are bigger and have thinner walls which look
lighter. In autumn and winter, trees produce smaller cells
with thicker walls, which look darker. They vary in width
depending on growing conditions, so a tree stump can be a
climate record for the life of the tree—sometimes even cen-
turies. The age of a tree, therefore, can be told by counting
the annual rings.

QUESTIONS ABOUT THE WORLD —PART ONE
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MAKING A BATTERY

-

BATTERY AT ITS SIMPLEST is a cathode (the positive end), an anode (the negative end), and
Aelectrolyte (the bit in the middle). There are quite a few different combinations out there.
Electricity is the movement of electrons, tiny negatively charged particles. The anode tends to
be made of a substance that gives up electrons easily—like zinc, which gives up two electrons
per zinc atom. The cathode tends to be made of substances that accept electrons easily, like
copper.

The electrolyte inside can be a liquid, a gel, or a paste. All that matters is that it contains
positive and negatively charged ions that flow when the anode and cathode are activated.
When the Italian physicist Alessandro Volta made the first battery, he used copper for the
cathode, zinc for the anode and an electrolyte of blotting paper and seawater. His name gives
us the word “volt,” as in a 12-volt car battery. If you think of electricity as a water pipe, a volt
will be the speed of the water, but it also needs a big hole to flow through—or “amps.” You
can have enough voltage to make your hair stand on end, but without amps, it won’t do more
than cause a tiny spark. A house supply, however, has 240 volts and enough amps to kill you
as dead as a doornail.

You will need

¢ Ten quarters.

e Metal kitchen foil.

¢ Blotting paper.

e Two pieces of copper wire (taken from any electrical wire or flex).

e (Cider vinegar.

e Salt.

e Bowl.

e LED—a light emitting diode (available from model and hardware shops).
e Masking tape.

The copper coin will be the cathode, the foil the anode.

Cut the foil and blotting paper into circles so they can be stacked on top of each other. The
blotting paper will be soaked in the vinegar, but it is also there to prevent the metals touch-
ing—so cut those paper circles a little larger than the foil or coins.

1. Mix vinegar and a little salt together in the bowl. Vinegar is acetic acid and all acids can
be used as an electrolyte. Sulfuric acid is found in car batteries, but don’t fool around with
something that powerful. It eats clothing and can burn skin—unlike vinegar, which goes
on your salad.

Common salt is sodium chloride, a combination of a positive and negative ion (Na+ and
Cl-). These will separate in the electrolyte, increasing its strength.
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2. Soak your circles of blotting paper in the ion-rich electrolyte.

3. With the masking tape, attach the end of one wire to the underneath of a foil disk. This
is the negative terminal. Now stack in this sequence—foil, paper, coin, foil, paper, coin.
Each combination is its own tiny battery—but to light even an LED (light-emitting diode)
you’ll need quite a few. A car battery tends to have six of these, but with a much larger
surface area for each “cell.” As a general rule, the bigger a battery is, the more power it
has. (Power measured in watts = amps x volts.)

negative ___
charge

+ positive

charge

‘_‘\\\

All the positive ions will go to one terminal, all the negative ions to the other. In effect, you
are charging your bhattery.

4. When you have a stack, you can attach a wire to the last coin with tape. This will be the
positive terminal. They can now light an LED, as in the picture below, or with enough coin
batteries, even a small bulb.

- .Q. l'
“'"lnm-"'

N
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There may come a time when batteries go on to a new generation, but if you can understand
the battery you have just made, you can understand every type of battery currently available,
from nickel-cadmium to lithium-ion, from rechargeable phone batteries, to the ones that drive
toy rabbits. You won’t hear acid sloshing in alkaline batteries, where a paste or gel is used,
but the principles are identical.

MAKING A BATTERY
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HOW TO PLAY STICKBALL

-

F YOU'VE GoT a few spare hours on a Sunday afternoon—even if gloves and bats are readily
Iavailable—you might still consider a game of stickball. It is a lot like baseball, but without
the formal equipment or field. The game was most popular in the 1930s in New York and other
cities, but it is still alive and well in empty lots and the slow traffic streets of Brooklyn.

Baseball legend Willie Mays, who had 3,283 hits and 660 home runs over his career, said
that he learned to hit the breaking-ball pitch by playing stickball because the ball takes unpre-
dictable bounces.

Ideally, you’ll want to get started on a quiet street lined with maples and stoops, with windows
far enough away to avoid breakage but close enough for your mother to call you in for dinner.
An empty lot can work just as well. Stickball is great for pickup games. You’ll find that passersby,
particularly those of a certain age well beyond boyhood, will often beg for a turn at bat.

Equipment:

e Bats: The bat you use can be any length, but shouldn’t be very wide. It
must be made only of wood, although some tape around the handle is
allowed. A broom handle is the ideal stickball bat.

e Balls: A spaldeen, a.k.a. Spalding High-Bounce Ball, which is made from
the insides of a tennis ball.

e (Chalk /

PLAYING FIELD:
Stickball is typically played in a paved empty schoolyard or a city block. Be careful: the ball
can bounce a lot farther than you’'d expect!

RULES OF THE GAME:
Use the basic rules of baseball, but remember that you can adapt the game according to the terrain,
as long as all team members are in agreement. Some players run bases like you would for baseball,
while others decide hits by how far the ball travels, in which case the batter does not have to run.

The biggest difference between baseball and stickball is how you manage balls and strikes.
Each batter has only two swings at a ball, and fouls are considered strikes. (Cars, manholes,
and fire hydrants can all be used as bases or foul lines. Strike-outs (a fly ball that is caught by a
member of the opposing team) or fielder outs (a grounder caught by a member of the opposing
team) can both count as outs, depending on the rules you and your teammates agree on.

If the ball flies into a forbidden area or breaks a window, some people call it an automatic
out while others will give you a home run: Make sure you decide on the house rules before
there is any occasion for disagreement—or it may become necessary to flee the vicinity.

Depending on where you're playing—and how many players you have—you can choose to
play fast pitch, slow pitch, or fungo.

Fast pitch (1-3 players per side): Best played in a yard or area with a wall or a fence to
use as a backstop. Draw a rectangle on the pavement as a strike zone. The pitcher throws the
ball baseball style, making this the most demanding style of play.

HOW TO PLAY STICKBALL
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Slow pitch (3-8 players per side): A fine street game. The pitcher is at least 40 feet away
from the batter. The batter hits the spaldeen after it bounces once.

Fungo (3-8 players per side): This is the way the leagues play nowadays. No pitcher is
required. Batter tosses the ball and then hits it on the way down or after one or more bounces.

If the ball flies into a forbidden area or breaks a window, some people call it an automatic
out while others will give you a home run. Make sure you agree on the house rules before there
is any occasion for disagreement or it becomes necessary to flee the vicinity.

FOSSILS

-

HALF A BILLION YEARS ago there was no life on land and only worms, snails, sponges, and
primitive crabs in the seas. When these creatures died, their bodies sank into silt and mud
and were slowly covered. Over millions of years, the sea bottom hardened into rock and the
minerals of the bones were replaced, molecule by molecule, with rock-forming minerals such
as iron and silica.

Eventually, this process turns the bones into rock—and they become known as fossils, a
slowly created cast of an animal that died hundreds of millions of years ago. Other fossils are
formed when dying animals fall into peat bogs or are covered in sand. As each new sedimen-
tary layer takes millions of years to form, we can judge the age of the fossils from their depth.
You can travel in time, in fact, if you have a spade.

Those sea animals can move a long way in the time since they were swimming in dark
oceans! Geological action can raise great plates of the earth so that what were undersea fossils
can be found at the peak of a mountain or in a desert that was once a valley on the seafloor.

In parts of New Zealand, you can see the fossilized remains of ancient prehistoric forests in
visible black bands on the seashore. This particular compressed material is coal and it burns
extremely well as fuel. Oil, too, is a fossil. It is formed in pockets, under great pressure, from
animals and plants that lived three hundred million years ago. It is without a doubt the most
useful substance we have ever found—everything plastic comes
from oil, as well as gas for our planes and cars.

By studying fossilized plants and animals, we can take a
glimpse at a world that has otherwise vanished. It is a narrow view
and the information is nowhere near as complete as we would
like, but our understanding improves with every new find.

Even the commonest fossils can be fascinating. Hold a piece
of flint up to the light and see creatures that last crawled before
man came out of the caves—before Nelson, before William the
Conqueror, before Moses. It fires the imagination.

Here are some of the classic forms of fossils.

Ammonite. A shelled sea creature that died out 65 million
years ago (see Dinosaurs). Sizes vary enormously, but they
can be attractively coloured.

FOSSILS
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Trilobite. These are also a fairly common find, though the rock must usually be split to see
them. Fossil hunters carry small hammers to tap away at samples of rock.

Sea urchin. Fossilized sea urchins and simple organisms like starfish are all very well and
good, but remnants of three types of mammoths—the Columbian mammoth, Jefferson’s
mammoth, and the woolly mammoth—have been found in North America. In fact, we have
more types of dinosaurs than any other continent or country. You are not likely to find an
intact Tyrannosaurus skeleton, but with a little luck you should be able to search out a trilo-
bite fossil.

FOSSILS
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BUILDING A TREEHOUSE

-

LET’S BE BLUNT. Building a decent treehouse
is really hard. It takes something like sixty man-hours
start to finish and can cost more than $200 in wood and
materials. In other words, it’s a job for dads. You could
spend the same amount on a video-game console and a
few games, but the treehouse won’t go out of date—and
is healthier, frankly. We are well aware of the satisfaction
gained from nailing bits of wood to a tree, but for some-
thing that looks right, is strong and safe, and will last more
than just a few months, you need a bit more than that.

Along with a canoe or a small sailing dinghy, a tree-
house is still one of the best things you could possibly have.
It’s worth the effort, the sweat, the cost, even the blood if
whoever builds it is careless with power tools. It is a thing
of beauty. It really should have a skull and crossbones on it
somewhere, as well.

You will need

Thirty 6-inch (15 cm) box head wood screws with heavy square washers.
Eight 8-inch (20 cm) box head wood screws with washers.

Thirty-two 4-inch (10 cm) box head wood screws with washers.

4 x 3 inch beams—at least 16 ft, but better to get 20 ft (6 m).

2 x 6 inch (5 x 15 cm) pine planking—64 ft (19.5 m). ,
2 x 4 timber for roof joists and walls—32 ft + 152 ft (10 m + 46 m): 184 ft (56 m). |
Pine decking to cover the area of the platform—49 sq ft (4.5 sq m).

Pine decking for the ladder—27 sq ft (2.5 sq m).

Jigsaw power tool, electric drill, rip saw. (Preferably an electric table saw.)
Level.

Large drill bits of 14, 16, and 18 mm.

Stepladder and a long ladder.

Safety rope

Bag of roofing nails and a hammer.

Plywood—enough to cover four half walls with a total area of 84 sq ft

(7.8 sq m) Add in approximately 49 sq ft (4.5 sq m) for the roof.

Ratchet with a set of heads to tighten the hex head wood screws.

Chisel to cut trenches for the trapdoor hinges. Two hinges.

Four eyebolts that can be screwed into the trunk.

Cloth bag for trapdoor counterweight.

BUILDING A TREEHOUSE
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To build the platform, you need some 2 x 6 inch (5 x 15 ¢cm) pine planking, available from any
large wood supplier. Our base was 7 ft by 7 ft (2.1 m x 2.1 m) and that worked out as eight 7
ft (2.1 m) lengths, with one more for bracers. Altogether: 64 ft (19.5 m) of 2 x 6.

Most dads will be concerned with making this as safe as possible. You really don’t want
something this heavy to fall down with children in it. Wherever possible, we went for huge
overkill with materials, working on the principle that in the event of nuclear war, this tree-
house would remain standing.

Choose your tree and check if the treehouse will overlook a neighbor’s garden. If it does
and they object, you could be asked to take it down again. Choose the height of the base from
the ground. This will depend in part on the age of the children, but we put ours eight feet up.
Higher ones are more impressive, of course, but are harder to make. If the ground is soft, use
a board to stop the feet of the ladders from sinking in.

THE PLATFORM

The box head screws need to have holes pre-drilled, so make sure you have a suitable drill bit
and a long enough extension lead to reach the tree. We ended up using three leads attached to
each other and a double socket on the end. For a previous job, we had attached a table saw to
an old table and it proved extremely useful to be able to cut wood as required.

Build the platform as shown in the diagrams below. Use the safety rope to support the
planks until they are secure, putting the rope over a higher branch and tying it off when they
are in position. Do not try and walk on the platform before it is supported at each corner. For
it to drop, it would have to sheer off a number of steel box head screws, but the turning force
of someone standing on a corner is immense and could be disastrous. Supporting the platform
is technically the hardest part of the job.

1. (2x6) planks. 7 ft long.
Held by three 6-inch
hex head screws. Not to

2. Crossing (2x6) planks
at 90 degrees

3. 7-ft-square frame built around top pair of boards using (2x6).
Two 6 inch hex head screws to each corner

BUILDING A TREEHOUSE
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SUPPORTING THE PLATFORM

Beams measuring 4 x 3 inches (10 x 7.5 cm) are immensely strong—probably far too strong
for the job. Given that the trunk is likely to be uneven, they will almost certainly have to be
different lengths. First cut them roughly to size, being generous. The hard part is cutting the
join where the top of the beam meets the platform.

The strength comes from the fact that the platform sits on a flat surface at all four corners.
The joint for this looks a little like a bird’s open mouth. Cut it by hand, marking it out carefully.
The first task is cutting a ninety-degree triangle with two saw lines.

5
[~ 4 inches >}

3

Mark a point 4 inches (10 ¢cm) from the end on both sides, then draw a line to it from the
opposite edge. Repeat to give you two diagonal lines. Where they meet is a neat center point.
Measure it all twice. Cut from the edge inward.

The second and spatially trickier cut is straight down on one of
the cut edges. Again, measure carefully and cut. It might be worth
practicing on a bit of scrap wood first. You should end up with
four ends that fit neatly inside the corner of the main platform and
support it as well.

Eight-inch (20 cm) hex head screws might seem excessive to
attach the four diagonals to the trunk, but everything rests on
them. Drill through the four-inch length of the diagonal beam so
another four inches of steel goes into the tree. Don’t worry, you won’t kill it. Trees are very
resilient and a good pruning does more damage than this.

When the four diagonals are in place, the platform cannot tip without actually crushing one
of them. This is practically impossible. We tested the strength by putting six adults up in the
finished treehouse, with a combined total of more than 840 lbs (380 kg).

We used offcuts of 2 x 6 to add bracers to any spare gap in the platform. Rather than our
usual overkill, this was to support the decking. Make sure you leave a gap for the trapdoor. We
used standard pine decking available from any home improvement store. It has the advantage
of being treated against damp—as were all the timbers here. Getting them treated is a little
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more expensive but makes the difference between a treehouse lasting ten years and twenty.
We screwed the decking straight into the bracers and main beams of the platform, using a
jigsaw to shape it around the actual trunk. Leave a little gap to allow for tree movement and
somewhere to sweep dust and dead leaves.

THE WALLS

It is easiest to assemble these rectangles on the ground, \\\’\ V // ?\
then hoist them into place. That said, they are extreme- N : J
ly heavy, so use ropes and two people at least. Do not HES Siaie —
attempt to lift the section without it being held by a AN : D o

strong rope.

For each wall, 4 x 2 inch (10 x 5 cm) beams were
used, with 4-inch box head screws holding them togeth-
er. We planned to cover the lower half of each wall with
overlapping shed planking, except for one left open with
just wire to stop the children from falling through. It
was absolutely crucial to have a drill powerful enough
to send screws straight into the wood without predrill-
ing. If we’d had to drill every hole first, we’d probably
still be there now.

The shape was a simple rectangle with a ledge and a
couple of support uprights. When you are deciding how
tall it should be, remember that it is a treehouse for
children. We went with five feet six inches, which was
probably generous.

Each wall just sat on top of the decking and was screwed into it from above. Please note
that it is going to feel wobbly at this stage. The four walls all support each other and when the
last one is put in place, it becomes extremely solid. The roof will also add stability.

Also note that two of the walls will be shorter than the other two, so plan and measure
these carefully or you’ll have an awful time. You may also have trouble with the heads of the
hex wood screws getting in the way. Although it’s time-consuming, you may have to counter-
sink these with a % inch (16/18 mm) wood drill bit. As well as the four-inch box head screws,
we used four six-inch bolts and nuts to bring the sides together.

THE ROOF

Once the four walls are in place and solid, you can think about
the roof. We used eight joists of 2 x 4. The length will depend on
the angles involved, but allow at least four feet for each one.
Cut them roughly to size, then take out a triangle near the
end so that they will fit neatly over the top corner of the walls. In
theory, this is the exact opposite of the lower diagonals, but we
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didn’t think it was worth cutting more “bird-
mouth” joints.

Measure and cut very carefully here as one
end will be in contact with an uneven trunk.
Use six-inch hex wood screws (8) to anchor
them to the tree. The roof supports only its own
weight.

After placing the four diagonal joists for the
corners, add four more between them, one to a
side. Use a level to be certain they are all at the
same height, or your roof will be uneven.

There are various ways of finishing a roof,
of course. We used a plastic roof membrane
tacked to the eight joists with roofing nails.
Over that, we nailed strips of plywood. It looked
very natural, but each piece had to be cut to
size and then taken up the tree. We also nailed
very thin battens on the diagonals for cosmetic
effect.

The roof was probably the most time-con-
suming part of the whole process—and a good
safety rope at that height was absolutely cru-
cial. In fact, to reach the highest point of the
roof, we had to stand on the window ledges,

make a loop out of the rope, and sit on the loop as we leaned out. To say the very least, this is

extremely dangerous and for adults only.

Finally, we used the same overlapping planking to cover the lower half of the walls, then
made a ladder out of decking planking. We attached the top of the ladder with loose bolts
on the basis that it could be pulled up at some point in the future. It probably never will be,

though—far too heavy.

We made the trapdoor from offcuts of decking and some pine planking, screwing it all
together. To pull the trapdoor closed behind you, a piece of rope hanging from an eyebolt is

perfect.

To prevent the trapdoor dropping on small fingers, it’s worthwhile counterweighting it. To
do this, get yourself a cloth bag of the sort you sometimes get shoes in. Run a rope through the
trapdoor, with the knot on the underside. The other end should go through an eyebolt higher
up the trunk and a third one out on the wall. Tie the bag of stones to the end and leave it
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dangling where the children can reach it. To open the trapdoor from below, they can pull on
the bag. To close it, they pull on the knotted rope hanging down from the trapdoor. You’ll have

to adjust the weight of the bag to suit the child, of course, and it means the trapdoor has to be
pressed shut with a foot when you’re up there, but it’s much safer.

The important thing when it’s all done is to wait for a nice summer evening, take some cush-

ions, blankets, and a flashlight and spend the night up there under the stars. Take snacks—all
that fresh air will give you an appetite.
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THE RULES OF SOCCER

-

EATLY ENOUGH, there are only seventeen main laws for the most popular game on earth.
These are based on rules put together in England where the same is called football as far

back as 1863 and formally ratified by the International Football Association Board in 1886.

1.

The pitch. Length: 100-130 yds (90 m-120 m). Width: 50-100 yds (45 m-90 m). The two
long lines are called touchlines, the two short lines are called goal lines. The pitch is divided
by a halfway line, with a center point where the “kickoff” occurs to begin the match. At each
goal, there is a 6-yard box (5.5 m) known as the goal area. Outside that, there is an 18-yard
box (16.5 m) known as the penalty area. A penalty spot is drawn 12 yards (11 m) in front
of the goalposts. The goalposts are 8 yards (7.32 m) apart and 8 ft (2.44 m) high.

. The ball. Circumference: between 27 and 28 inches (68-70 cm). Weight: between 14 and

16 o0z (410-450 g).

. The teams. No more than eleven players can be fielded by each team, including the goal-

keeper. Depending on the competition, between three and seven substitutes can be used.
In addition, any player can change places with the goalkeeper provided that the referee
is told and the change occurs while play has stopped.

Clothing. Players wear soccer shirts, shorts, shin guards under long socks, and soccer
cleats. Goalkeepers wear different-colored uniforms.

The referee. All decisions by the referee are final. Powers include the ability to give a
verbal warning, a more serious yellow card warning, or a red card, which results in
immediate expulsion. A second yellow card is equivalent to a red. The referee also acts as
timekeeper for the match and controls any restarts after stopped play.

Assistant referees (linesmen). These indicate with a raised flag when a ball has crossed
the lines and gone out of play, and let the referee know which side is to take the corner,
goal kick, or throw-in. They also raise their flags to indicate when a player may be penal-
ized for being in an offside position.

Duration. Two halves of forty-five minutes, with a halftime interval of no more than fif-
teen minutes.

Starting. Whichever team wins a coin toss kicks off and begins play. The ball returns to
the center spot after a goal and at the start of the second half. All opposing players must
be in their own half at kickoff—at least ten yards (9.15 m) from the ball.

In and out. The ball is out of play when it crosses any of the touchlines or goal lines, or if
play has been stopped by the referee. It is in play at all other times.
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10.

11.

12.

13.

14.

15.

16.

Scoring. The whole ball has to pass over the goal line. If a member of the defending team
knocks it in by accident, it is an “own goal” and still valid. Whoever scores the most goals
wins.

Offside. The offside rule is designed to stop players from hanging around the goal of their
opponents, waiting for a long ball to come to them. A player is given offside if the ball is
passed to him while he is nearer to the goal than the ball and the second-last defender.
Note that players are allowed to sit on the goal line if they want, but the ball cannot come
to them without offside being called by the referee. An “offside trap” occurs when defend-
ers deliberately move up the field to leave a forward player in a position where he cannot
take the ball without being called offside. It is not an offside offense if the ball comes to a
player from a throw-in, a goal kick, or a corner kick.

Fouls. Direct and indirect free kicks can be given to the opposing team if the referee
judges that a foul has been committed. The kick is taken from where the foul occurred,
so if it is close to the opponent’s goal, the game can easily hinge on the outcome. Fouls
can range from touching the ball with the hands to kicking an opponent. In addition, the
player can be cautioned or sent off depending on the offense.

Free kicks. Direct free kicks can be a shot at goal if the spot is close enough, so are given
for more serious fouls. The ball is stationary when kicked. Opposing players are not allowed
closer than 10 yards (9.15 m), which has come to mean in practice that the opposing team
put a wall of players ten yards from the spot to obscure the kicker’s vision.

Indirect free kicks cannot be directly at goal, but must first be passed to another player.

Penalties. These are awarded for the same offenses as direct free kicks—if the offense hap-
pens inside the penalty area of the opposing team. This is to prevent what are known as
“professional fouls,” where an attacker is brought down deliberately to stop him scoring.

The goalkeeper must remain on his goal line between the posts until the ball has been
kicked. Other players must be outside the penalty area and at least ten yards from the
penalty spot—that’s why there’s an arc on the penalty area.

The penalty must be a single strike at the goal. As long as it goes in, it can hit the posts
and/or goalkeeper as well. In the normal run of play, a penalty kick that rebounds off the
keeper is back in play and can be struck again. In a penalty shoot-out, this does not apply
and there is only one chance to score.

Throw-ins. A player must face inward to the field and have both feet on the ground, on or
behind the touchline. Both hands must be used and the ball must be delivered from behind
the head. The thrower must pass the ball to another player before he can touch it again.

Goal kicks. These are given when the opposing team kicks the ball over the opposing goal
line, after a missed shot at goal, for example. The goal kick is taken from anywhere within
the goal area and the ball must pass out of the penalty area before another player can
touch it.
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17. Corner kicks. These are given when a member of the defending team knocks the ball over
his own goal line. The goalkeeper may do this in the process of saving a goal, for example,
or a defender may do it quite deliberately to prevent a shot reaching goal. Many goals are
scored from corner kicks, so the tension is always high when one is given.

Defending players must remain at least 10 yards (9.15 m) from the ball until it is
kicked. In practice, they group themselves around the goalmouth. Defenders work hard
to prevent attackers finding a free space. Attackers work to drop their marking defender,
get the ball as it comes in, and either head or kick it into the goal. A goalkeeper is hard-
pressed during corners. Visibility is reduced due to the number of people involved and the
ball can come from almost anywhere with very little time to react.

OTHER POINTS OF INTEREST

The goalkeeper is the only player able to use his hands. However, apart from the lower arms
and hands, any other part of the body can be used to help control the ball.

If the game must be played to a conclusion (in a World Cup, for example), extra time can
be given. There are various forms of this, but it usually involves two halves of fifteen minutes
each. If the scores are still tied at the end of extra time, a penalty shootout is used to decide
the winner. Five prearranged players take it in turns to shoot at the goal. If the scores are still
tied, it goes to sudden-death penalties, one after the other until a winner is found.

One advantage that soccer has over rughy and baseball is the fact that if you have a wall,
you can practice soccer forever. The other games really need someone else. There are many
ball skills that must be experienced to be learned. It’s all very well reading that you can bend
the ball from right to left in the air by striking the bottom half of the right side of the ball with
the inside of your foot, or left to right by using the outside of your foot on the bottom half of
the left side of the ball. Realistically, though, to make it work, you’ll have to spend many, many
hours practicing. This is true of any sport—and for that matter any skill of any kind. If you
want to be good at something, do it regularly. It’s an old, old phrase, but “practice makes per-
fect” is as true today as it was hundreds of years ago. Natural-born skill is all very well, but it
will only take you so far against someone who has practiced every day at something he loves.
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DINOSAURS

HE TERM “dinosaur” means “terrible liz-
Tard,” coined by a British scientist, Richard
Owen, in 1842. These reptiles roamed the earth
for over a hundred and fifty million years, then
mysteriously died out. They varied from fierce
killers to gentle plant eaters.

The largest dinosaurs were also the larg-
est land animals ever to have existed. In 1907,
the immense bones of a Brachiosaurus were
discovered in East Africa. When alive, the ani-
mal would have been 75 ft (23 m) long and
weighed between fifty and ninety tons. Its
shoulder height would have been 21 ft (6.4 m)
off the ground. These giants rivaled the larg-
est whales in our present-day oceans. In com-
parison, the largest living land animals today,
elephants, weigh only five tons!

Brachiosaurus - the
“Arm lizard.”

The Age of the Dinosaurs

The age of the dinosaurs is known as the
Mesozoic era. This stretched from 248 to 65
million years ago. It divides into three sepa-
rate time spans: the Triassic, the Jurassic, and
the Cretaceous. At the start of the Mesozoic era
all the continents of today’s Earth were joined
together in one supercontinent—Pangaea. This
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was surrounded by a massive ocean called
Panthalassa. These names sound quite impres-
sive until you realize they mean “the whole
earth” and “the whole sea.” The German geo-
physicist, Alfred Wegener first came up with
the theory of moving tectonic plates, or “con-
tinental drift,” in 1912. He examined similari-
ties in rocks found as far apart as Brazil and
southern Africa and realized they came from a
single landmass.

The Triassic world saw the first small dino-
saurs, walking on their hind legs. This period
lasted from 248 to 206 million years ago. Over
millions of years Pangaea split into continents
and drifted apart. After separation, different
groups of dinosaurs evolved on each continent
during the Jurassic period from 206 to 144 mil-
lion years ago. This was the era of the giants.
Huge herbivorous dinosaurs roamed in forests
and grassland that covered entire continents.

The continental “plates” are still moving
today. In fact, wherever an area is prone to
earthquakes or volcanoes, the cause is almost
always one plate pushing against another,
sometimes deep under the sea. The vast moun-
tain ranges of the Andes and the Rockies were
formed in this way.

The Cretaceous period lasted from 144 to 65
million years ago. This age included armored
plant eaters like Triceratops, browsers like
Hadrosaur and huge meat eaters like the
Tyrannosaurus rex.

The seas, too, were filled with predators
and prey that were very different from the
inhabitants of today—except for sharks, oddly
enough, who seem to have reached a perfect
state of evolution and then stuck there for mil-
lions of years. Crocodiles are another exam-
ple of a dinosaur that survived to the modern
world. Modern crocodiles and alligators are
smaller than their prehistoric cousins, but
essentially the same animals. A crocodile from
the Cretaceous period would have stretched to
49 ft (15 m)!

Tyrannosaurus—49 ft (15 m) of ferocious
predator. Note that we have no idea of the
actual skin color.

The World of the Dinosaurs

The dinosaurs” world was hot and tropical and
dinosaurs of many shapes and sizes roamed
prehistoric Earth. One of the most interest-
ing things about studying dinosaurs is seeing
how evolution took a different path before
the slate was wiped clean in 65 million years
BC. Carnivores developed into efficient killing
machines, while their prey either grew faster,
or more heavily armored, as the eras pro-
gressed—the original arms race, in fact. Huge
herbivores could nibble leaves from treetops as
tall as a five-story building. The largest were so
immense that nothing dared attack a healthy
adult, especially if they moved in herds. The
herbivores must have eaten huge amounts of
greenery each day to fill their massive bod-
ies—with stones, perhaps, to grind up the food
in their stomachs.

As well as the giants, the age of dinosaurs
overshadowed a smaller world of predators
and prey. Compsognathus was only about the
size of a modern house cat. We know it ate
even smaller lizards as one has been found pre-
served in a Compsognathus stomach cavity.

The fastest group of dinosaurs were proba-
bly the two-legged ornithomimids—the “ostrich
mimics.” It is always difficult to guess at speed
from a fossil record alone, but with longer legs
than Compsognathus, they may have been able
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to run as quickly as a modern galloping horse.
They have been found as far apart as North
America and Mongolia.

Compsognathus—
meaning “pretty jaw.”

Ornithomimids.

Carnivores and Vegetarians

During the Cretaceous period, gigantic meat-
eaters such as Tyrannosaurus, Daspletosaurus
and Tarbosaurus ruled the land. The
Tyrannosaurus rex had up to sixty teeth that
were as long as knives and just as sharp.
Although the T-rex was a fierce hunter, its
huge size may have prevented it from mov-
ing quickly. It is possible that it charged at
and head-butted its prey to stun them, then
used its short arms to grip its victims while it
ate them alive—though behavior is difficult to

judge from a fossil record alone. Much of the
study of dinosaurs is based on supposition and
guesswork—and until time travel becomes a
reality, it always will be!

The Velociraptor was made famous by the
film Jurassic Park as a smaller version of
Tyrannosaurus, hunting in packs. It may have
used teamwork to single out and attack victims.
Velociraptors were certainly well equipped to
kill, with sharp claws, razor-sharp teeth and
agile bodies.

Our experience of evolution and the mod-
ern world suggests that carnivore hunters are
more intelligent than herbivores. In the mod-
ern world, for example, cows need very little
intelligence to survive, while wolves and leop-
ards are capable of far more complex behav-
ior. We apply the patterns we know to fill the
gaps in the fossil record, but intelligence is one
of those factors that are practically impossible
to guess. If it were simply a matter of brain
size, elephants would rule the land and whales
would rule the sea.

Velociraptor
claw and toe
bones.

Armor
One aspect of the age of dinosaurs that has
practically vanished from ours is the use of
armor for defense. It survives in tortoises, tur-
tles and beetles, but otherwise, it has vanished
as a suitable response to predators. By the end
of the Mesozoic era, the arms race between
predator and prey had produced some extraor-
dinary examples of armoured herbivores. The
Stegosaurus, meaning “covered” or “roof liz-
ard,” is one of the best-known examples and
evolved in the mid to late Jurassic period, some
170 million years ago.

Stegosaurus was a huge plant eater about
the length of a modern sixteen-wheel truck. The
plates along its back would have made it much
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Stegosaurus

harder for a predator to damage a Stegosaurus
spine. In addition, it had a viciously spiked tail
to lash out at its enemies. Some dinosaurs,
like the Ankylosaurus, even had their eyelids
armor-plated.

Triceratops means “three-horned face” and
was named by Othniel C. Marsh, an American
fossil hunter. It looked armored for both attack
and defense. It weighed up to ten tons and its
neck protector was a sheet of solid bone—clear-
ly designed to prevent a biting attack on that
vulnerable area. It was very common 65 to 70
million years ago in the late Cretaceous period.

The camouflage dinosaurs used is unknown.
Skin just doesn’t survive the way bones do and,
for all we know, some dinosaurs could have
been feathered or even furred. Today’s ani-
mals leave some clues, however. Living rela-
tives of dinosaurs such as birds and crocodiles
show how some dinosaurs may have been
colored. Large plant eaters like Iguanodon
probably had green scaly skin and predators
would have found them hard to spot among
the forest ferns, very similar to today’s lizards.
Some carnivores may have also had green or
brown coloring, to help them sneak up on prey.
Successful hunters like the Velociraptor may
have evolved light sandy skin if they hunted
in desert regions or brown savannah, just as
leopards have done today.

Like modern crocodiles, dinosaurs laid
eggs. Some dinosaurs would look after these
until they hatched, like the Maiasaur, which

means “mother lizard.” The evidence for this
comes from the first one found in Montana,
in a preserved nest containing regurgitated
vegetable matter—suggesting that the parents
returned to feed their babies as modern birds
do. In addition, the leg bones of the fossilized
babies do not seem strong enough to support
the infants after birth, suggesting a vulner-
able period spent in the nest. In comparison,
modern-day crocodiles leave the egg as a fully
functioning smaller version of the parent, able
to swim and hunt.

In the skies of the Mesozoic, the reptile ances-
tors of birds ruled. There were many varieties,
though most come under the species genus
name of Pterodactylus—meaning “winged fin-
gers.” Of all species on Earth, the link to birds
from the Mesozoic era is most obviously vis-
ible, with scaled legs, hollow bones, wings and
beaks. Many of them resembled modern bats,
with the finger bones clearly visible in the wing.
As might be expected, however, the Jurassic
produced some enormous varieties. The biggest
flying animal that ever lived may have weighed
as much as a large human being. It was called
Quetzalcoatlus—named after the feathered
serpent god of Mexican legend. To support its
weight it had a wingspan of 39 ft (12 m)—like
that of a light aircraft. It was almost certainly a
glider, as muscles to flap wings of that size for
any length of time would have been too heavy
to get airborne.

There were no icebergs in Mesozoic seas.
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In the strict sense of the word, there were no
dinosaurs either, as dinosaurs were land ani-
mals. However, prehistoric oceans brimmed
with a variety of strange and wonderful rep-
tiles, like the giant sea serpent Elasmosaurus.
The neck alone grew up to 23 ft (7 m) long
and today people believe that “Nessie,” the
Loch Ness monster, is a surviving descendant
of an Elasmosaurus or some other plesiosaur,
a similar breed.

Elasmosaurus

Extinction

Hundreds of different dinosaurs roamed the
earth seventy-five million years ago, yet ten
million years later they had all but died out.
Only the birds, their descendants, survived,
and what happened is still uncertain. An enor-
mous crater in the Gulf of Mexico was almost
certainly caused by a giant asteroid hitting
Earth. The impact occurred sixty-five million
years ago, at the same time that the dinosaurs
disappeared. Soil samples from the boundary
between the Cretaceous and Tertiary peri-
ods—the moment of geological time known as
the KT boundary—are found to be rich in irid-
ium, an element commonly found in meteors
and asteroids.

The asteroid would have hit Earth at an
incredible speed and dramatically changed
the planet’s atmosphere. Huge clouds of rock
and dust would have covered the sun, blocking
out light and, crucially, warmth. Some animals
lived through the changes; scorpions, turtles,
birds and insects were just some of those resil-
ient enough to survive. There is no definite
explanation for why the dinosaurs vanished,
although the asteroid strike is widely support-
ed in the scientific community—at least for the
moment.
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MAKING A BOW AND ARROW

AT SOME POINT, you may consider making
a bow and arrow. Firing an arrow can
be immensely satisfying—not to hit anything,
even, but just to see it fly and then pace out the
yards. The bow in this chapter sent a heavy-
tipped arrow 45 yards (41 m), landing point
first and sticking in.

Despite the fact that English archers at the
Battle of Crécy fired arrows three hundred
yards (275 m), it was a glorious moment. The
current world record is held by Harry Drake,
an American, who fired an arrow in 1971,
while lying on his back, to a distance of 2,028
yards (1854 m)—more than a mile.

Don’t spoil such moments by doing some-
thing stupid with yours. The bow and arrow
here could be used for hunting or target prac-
tice in a garden. Remember at all times that
it is a weapon. Weapons are never pointed at
other children.

a

Arrows and Arrowheads

You will need

Flint or bone for arrowheads.
Soup can.

Strong scissors and penknife.
Straight 4 ft (1.2 m) lengths of
springy wood—elm, ash or yew.
Straight 1 yd (0.9 m) lengths for
arrows.

Thread, glue.

Phillips head screwdriver.
String.

Feathers, usually found, or bought
from a butcher.

\ e Strip of leather to protect fingers.
There are a number of ways to make an arrow-
head. Stone Age man used flint, and it is still
intriguing to make a simple arrowhead with
this material. Flint is the fossilized remnant of
small organisms, and it is extremely common.
Our selection came from a plowed field that
was absolutely littered with pieces bigger than
a fist. It is usually found with chalk—on what
was once the bed of an ocean millions of years
ago.

Find yourself a good big piece like the one
on the right of the picture. One of the very
few benefits of wearing glasses is that your
eyes are better protected from shards. If you
don’t wear glasses, look away as you bring it
down sharply on another flint lump or wear
goggles.

You’'ll find that with enough of an impact,
flint breaks like glass, forming razor-sharp
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edges that almost instantly
suggest axeheads and arrows
to you. We found that with a
bit of luck, five or ten of these
impacts would give you a hand-
ful of suitable pieces—shards
that look as if they could be
shaped into an arrowhead.

You may have seen pictures
of Stone Age flints with a series
ofscallopedsemicircles around
the edge. These circles are
formed by “knapping” (some- @
times spelled “napping”), @ @ @
which is a difficult skill. Many
people still do it as a hobby, 4
producing ornate as well as m
functional arrowheads.

Using a pointed implement
such as a small Phillips screwdriver, it is pos-
sible to nibble away at the sharp edge of a flint
until the right shape is achieved. Place the flint
on a piece of soft wood, with the edge touch-
ing the wood, then press the screwdriver head
downward against the very edge.

<>
&

A

It’s a slow and tiring process, but it does
work, and if it was the only way to kill a deer to
feed your family, the time would be well spent.
A grindstone, patience, and spit can also pro-
duce quite decent arrowheads, though without
that classic look. A combination of the tech-
niques would also work well.

Remember to leave enough of a “handle” to
bind into the arrow shaft—and expect to have
a few break in half and be ruined before you
have one you like.

The next one we produced with only a
grindstone. It is very small at % in (17 mm)

long—but much larger and the arrow range
will be reduced.

Bone also works well—and can be shaped
on a sanding block very easily. We found that if
you give a lamb bone to a big dog, the splinters
he leaves behind can be turned into arrow-
heads without too much trouble.

The easiest arrowheads to make come from
tin cans—baked beans, Spaghetti Os, anything.
The base and lid will be a flat metal surface.
Use a good pair of scissors, and you might find
it is very easy to cut yourself and spend the rest
of the day at your local hospital. Ask an adult
to help with this bit. Leave a long “handle,”
as in the picture. It will help keep the head
securely in place.

Note that these are not that useful for target
practice—they bend. They are probably better
for hunting rabbits, though we found the move-
ment of drawing an arrow scared living crea-
tures away for half a mile in every direction.
For target practice, the best thing is simply to
sharpen the wooden arrow tip with a penknife
and use a soft target—an old sweater stuffed
with newspaper or straw.

The arrows themselves are traditionally
made out of very thin, straight branches,
whittled, trimmed and sanded until they are
perfectly smooth. Dowel rods, however, are
already perfectly straight and smooth and can
be bought from any large hardware shop. The
arrow we made is from an English elm, but any
wood that doesn’t splinter easily will do.

There are three important parts to making
an arrow—getting it straight, attaching the
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point and attaching the feathers. The old word
for “arrow maker” was “fletcher”, and it is a
skill all to itself.

If you have a metal tip, simply saw a slit in
the end of your arrow, push the head into place
and then tie strong thread securely around
the arrow shaft to keep it steady. Attaching a
flint head like this is only possible if it is a flat
piece.

Now to fletch the arrow, you are going to
need feathers. We used pheasant ones after
seeing a dead pheasant on the side of the road.
If this isn’t possible, you’ll have to go to any
farm, ask at a butcher’s, or look for pigeon
feathers in local parks. Goose feathers are the
traditional favorite, but are not easy to find.
Make sure you have a good stock of them at
hand. Feathers are much lighter than plas-
tic and are still used by professional archers
today.

With a penknife, or just scissors, cut this
shape from the feather, keeping a little of the
central quill to hold it together. You can still

trim it when it’s finished, so it doesn’t have
to be fantastically neat at this stage.
You should leave an inch of bare
wood at the end of the arrow to give you
something to grip with your fingers as
you draw. We forgot this until actually
testing the bow.

Also note that the three feathers are placed
120° apart from each other (3 x 120 = 360). The
“cock feather” is the one at 90° to the string
slot, as in the picture below. Use your eye to
place them on the shaft for gluing. During a
shot, the arrow rests on the outside of the hand
gripping the bow and the cock feather points
towards the face of the archer. The other two
feathers can then pass the bow at speed with-
out hitting it.

cock feather

D ——

A touch of glue holds the feathers in place,
but for tradition and for the look of the thing,
you should tie a thread securely at one end,
then wind it carefully through each of the three
feathers until you reach the other end. This is
a fiddly job, but strong thread will create an
arrow that is a joy to behold. Tie both ends off
carefully, trimming the ends of the thread.

It’s a good idea to prepare five or six of
these arrows. There is an excellent chance you
are going to break a couple, or lose them. Use
a little common sense here and don’t fire them
where they can disappear into someone else’s
garden.

The Bow

Ideally, the wood for your bow should be
straight and springy. It should be cut green and
then left somewhere to dry for a year. How-
ever, our childhood experience of bow-making
was that they were always made on the same
day they were cut, so we did that again here.
Elm works well, as does hazel and ash. The
most powerful bows come from a combina-
tion of yew sapwood and heartwood, the dense
hedge tree found in every churchyard in Brit-
ain. In earlier times, Druids considered yew
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trees sacred and built temples close to them,
beginning an association with places of wor-
ship that continues to this day. The red yew
berries are extremely poisonous. Do not cut
yew trees. They are ancient.

Freshly cut bows do lose their power after a
day or two. They should not be strung unless
you are ready to shoot, and you should also
experiment with different types of local woods
for the best springiness.

The thing to remember is that the bow actu-
ally has to bend. It is tempting to choose a thick
sapling for immediate power, but anything
thicker than three-quarters of an inch is prob-
ably too thick.

If you have access to carpentry tools, fix
the bow gently into a vise and use a plane to
taper the ends. Most ones you find in woods
will have some degree of tapering, which can
be redressed at this stage.

We cut all the notches and slots for this bow
and arrow with a standard Swiss Army knife
saw blade. However, a serrated-edge bread
knife would do almost as well.

Cut notches in the head and
foot of the bow, two inches from
the end. Use a little common sense
here. You want to cut them just
deep enough to hold the bowstring
without slipping.

You’ll need very strong, thin
string—we found nylon to be the
best. Fishing line snapped too easily. Traditional
bowstrings were made from waxed linen or
woven horse hair, forming miniature cables
of immense strength. The Romans even used
horsehair to form great springs for their war
catapults!

MAKING

The knot you’ll need is a good everyday one,
from tying up a canal boat to stringing a bow.
Its advantage is that the actual knot isn’t tight-
ened under pressure, so it can always be loos-
ened when you need to move on. It is called
“the round turn and two halfhitches.”

First wind your rope fully around the bow
end, as shown. This is the “round turn.” Then
pass the end under the bowstring and back
through the loop—a half hitch. Pull tight.
Finally, do another hitch in the same way:
under the string, back through the loop, and
away. You should end up with a knot that
doesn’t touch the bow wood but is very solid.

As a final note, it is a very good idea to wear
a glove on the hand that holds the bow as you
draw back the string. The arrow passes over it
at speed and can take skin off. Also, we found
it much easier to pull the string back if we had
strips of leather wound around the second and
third fingers. You can probably get a piece of
leather from a furniture shop as a sample, or
an upholsterer’s offcut bin. Alternatively, you
could just wear another glove. It may inter-
est you to know that the rude gesture of stick-
ing two fingers up at someone came from the
English archers at Agincourt. The French had
said that they would cut off the arrow-pulling
fingers of those men when they beat them.
Instead, the French were defeated and the
archers mocked them by showing off their fin-
gers—still attached.

Archery can be a fascinating and highly
skillful sport, and this isn’t a bad way to start.
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UNDERSTANDING GRAMMAR—PART ONE

-

IT’s STRANGE HOW SATISFYING it can be to know right from wrong. Grammar is all about
rules and structure. It is always “between you and me,” for example. If you hear someone
say “between you and 1,” it isn’t a matter of opinion, they’re just wrong.

The grammar of English is more complex than can be contained here, but a skeleton of
basics is well within our reach. You wouldn’t use a chisel without knowing how to hold it. In
the same way, you really should know the sharp end from the blunt one in everything else you
use—including your language. The English language is spoken by more people on Earth than
any other, after all.

The first thing to know is that there are only nine kinds of words. Nine.

e
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1. Nouns are the names of things. There are three kinds. Proper nouns have capital letters
e.g. “New York.” Abstract nouns are the things that exist but you can’t touch: “courage,”
“loyalty,” “cruelty,” “kindness.” Common nouns are the words for everything else: “chair,”
“eyes,” “dog,” “car” and so on.
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2. Verbs are words for action or change: “to become,” “to wash,” “to dissect,” “to eat” and so
on. There are six parts to each verb, known as first person singular, second person singular,
third person singular, first person plural, second person plural, and third person plural.

Most verbs follow this simple pattern.

To deliver

First person singular: I deliver

Second person singular: You deliver

Third person singular: He/She/It delivers—note the s
First person plural: We deliver

Second person plural: You deliver

Third person plural: They deliver
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Irregular verbs like “to be” and “to have” are not as . . . well, not as regular. They must be
learned.

To be To have

I am I have

You are You have
He/She/lt is He/She/lt has
We are We have

You are You have
They are They have

Note that the second person “you” is the same in the singular and plural. In older forms of
English, you would have used “thou” as second person singular. In modern English it makes no
difference whether you are addressing one man or a thousand, you could still begin as follows:
“You are responsible for your behavior.”

ADVERB

3. Adverbs are the words that modify verbs, adjectives and other adverbs. They are impor-
tant as there is a huge difference between “smiling nastily” and “smiling cheerfully.”
Clearly the verb is not enough on its own.

Most adverbs end in “-ly,” as with the examples above.

If you say, “I'll go to the store tomorrow,” however, “tomorrow” is an adverb, because
it adds detail to that verb “go.” Words like “soon” and “often” also fall into this category.
As a group, these are sometimes known as “adverbs of time.”

As mentioned above, an adverb can also add detail to an adjective. “It is really
big” uses “really” as an adverb. “It is very small” uses “very” as an adverb. He walked
“extremely quietly” uses “extremely” as an adverb for an adverb! This is not rocket sci-
ence. Take it slowly and learn it all bit by bit.
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4 Adjectives are words that modify nouns. In “the enormous snake,” “enormous” is the
adjective. More than one can be used together, thus: “the small, green snake.” Note the
comma between the two adjectives. Putting a comma between adjectives is correct.
As a general rule, adjectives come before the noun. However, as always with English,
rules have many exceptions: “That snail is slimy!,” for example.

UNDERSTANDING GRAMMAR —PART ONE

40



=

TR (A Ry

PRONOUN E

et s anem =3

5. Pronouns are words that replace nouns in a sentence. It would sound clumsy to say
“John looked in John’s pockets.” Instead, we say “John looked in his pockets.” “His” is a
pronoun.

Here are some examples: I, you, he, she, we, they—me, you, him, her, us, them—my,
your, his, her, our, their.

“One” is also used in place of “people in general,” as in the following sentence: “One
should always invest in reliable stocks.” The informal form of this is “you,” but it does
sometimes lead to confusion, which keeps this unusual use of “one” alive. The British
Queen also uses the “we” form in place of “I” during formal announcements.

CONJUNCTION

| ® _.-—-----—.—-j

6. A conjunction is a word that joins parts of a sentence together. “I tied the knot and hoped
for the best.” Tying the knot is a separate action from hoping for the best, joined by the
word “and.” Conjunctions can also join adjectives, “short and snappy,” or adverbs “slowly
but surely.”

Examples: and, so, but, or, if, although, though, because, since, when, as, while, nor.

The general rule is: “A sentence does not begin with a conjunction.” Yes, you will find
examples where sentences do begin with a conjunction. Professional writers do break this
rule, but you should know it to break it—and even then do it carefully.

The examples above are fairly straightforward. It does get a little trickier when a
conjunction is used to introduce a subordinate clause. (Clauses are covered in Grammar
Part Two.)

“Although he was my only friend, I hated him.” (although)

“As I'm here, I'll have a drink.” (as).

In these two examples, the sentences have been rearranged to change the emphasis.
It would have been clearer, perhaps, to write, “I'll have a drink as I'm here,” or “I hated
him although he was my only friend.” It’s easier to see “although” and “as” are being used
as joining words in that way, but many sentences begin with a subordinate clause.

UNDERSTANDING GRAMMAR—PART ONE
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ARTICLES

7. Articles are perhaps the easiest to remember: “a,” “an” and “the.” That’s it.

“A/an” is the indefinite article. Used when an object is unknown. “A dog is in my gar-
den.” “An elephant is sitting on my father.”

“The” is the definite article. “The dog is in the garden” can refer to a particular dog.
“The elephant is sitting on my father” can mean only one elephant—one we already know:
a family pet, perhaps.

“An” is still sometimes used for words that begin with a clearly sounded “h”: “an his-
torical battle,” “an horrendous evil,” and so on. It is seen as old-fashioned, though, and

u £

using is becoming more acceptable.

< PREPOSITION |

8. Prepositions are words that mark the position or relationship of one thing with respect to
another. Examples: in, under, over, between, before, behind, through, above, for, with, at,
and from.

“He fell from grace” demonstrates “from” as a preposition. Another example is “He
lived before Caesar,” or “I stood with Caesar.”

The general rule for prepositions is: “Don’t end a sentence with a preposition.”

It is not correct to say “This is my son, who I am most pleased with.” It should be “This
is my son, with whom I am most pleased.”

‘ INTERJECTION
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9. This is another of the easier types. Interjections are simple sounds used to express an
inward feeling such as sorrow, surprise, pain or anger. This can be a wide group, as
almost anything can be said in this way. Obvious examples are: Oh! What? Hell! Eh?
Goodness gracious!

UNDERSTANDING GRAMMAR—PART ONE
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Note the last one—interjections don’t have to be a single word. It could be a whole
phrase like “By the Lord Harry!” or a complex oath. They tend to stand on their own and
often have exclamation marks following them.

That is all nine.

Bearing in mind that English has more words than any other language on earth, it is quite
impressive that there are only nine kinds. The first part of grammar is to learn those nine well
and be able to identify them in a sentence. If you have, you should be able to name each of the
eight kinds of words used in the following sentence. If it helps, we didn’t use a conjunction.

‘No! I saw the old wolf biting viciously at his leg.”

(ANSWER: “No!”—interjection, “I”—pronoun, “saw”—verb, “the”—definite article, “old”—adjec-
tive, “wolf”—common noun, “biting”—verb, “viciously’—adverb, “at”—preposition, “his”—
pronoun, “leg”—common noun. Eight different types.)

TABLE FOOTBALL

-

Y I VHIS IS A SIMPLE GAME, but it does require some skill and practice. It used to keep us occu-
pied during French class.

You will need

¢ A flat, smooth surface—a school table, for example.
e Three quarters are best.

1. Place the coins on the close edge of the table, as in the diagram.
The first blow must be struck with the heel of the hand against
the coin half over the edge. The three coins will separate. From

then on, only the coin closest to the player can be touched. T
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2. The aim of the game is to pass the coins up the table by firing the closest through the two
farther up. If you don’t get the coin through, that’s the end of your go and your opponent
begins again from his side of the table. Just one finger is usually used to flick the coins.
They should always be in contact with the table, so a great deal of the skill is in judging
the force as well as planning ahead.

3. After a few of these “passes,” the opposing goal
comes into range. This is provided by the other
player, as shown.

4. 1If the goal shot misses, the game is lost. If the
shooting coin strikes one of the other two, the
game is also lost.

In an advanced version of the game, tries are scored rather
than goals, and they are worth five points. The scorer then
has an opportunity to gain two more points by converting the
try. This is difficult, to say the very least.

1. The opposing player rearranges his goal into a goal-post
formation, as in the picture.

TABLE FOOTBALL

44



2. The goal or shooter coin must first be spun in place.
As it spins, the coin must be gripped as shown in
the picture and flipped over the posts in one smooth
motion. No hesitation is allowed for aiming. This is
not at all easy to do, which is as it should be.

3. Play to an agreed number, or perhaps to win the
coins.

FISHING

-

ANGLERS ARE NOT PATIENT. Anticipation and concentration can make fishing an exhaust-
ing sport. It is a mainly solitary occupation. You hardly ever see people fishing in groups,
laughing and chatting with each other, or drinking alcohol and singing. Anglers can spend the
day in silence. Even if you never catch anything, lazy afternoons spent fishing in the summer
can be relaxing, rewarding—and addictive.

A simple starter kit—a rod, bait, a float, a lead weight, and a hook—can be put together
for about $20. As a legal requirement, you may need to purchase a fishing license. Check your
state and local laws to see what permits might be required. The local fishing store will have the
equipment and be able to give you good advice about licenses and local fishing grounds.

The classic fishing method is with a float. Maggots from bluebottle or greenbottle flies are
spiked on a hook suspended from a float that bobs on the surface. Push the hook through the
blunt end of the maggot, taking care not to burst it, as it dies faster.

It tends to be necessary to place a couple of ball lead weights on the line to keep the float
upright. Ask in the fishing store if you're not sure how.

Cast carefully as a hook catching in your eyebrow is a deeply unpleasant experience. Watch
out for overhead cables or tree branches. Your basic reel will have two settings—one for cast-
ing and one for retrieving the hook. Allow it to run loose and cast the hook and float upstream
and allow the hook to come downstream toward you in the current. The first moment when
that float dips is an experience to be treasured. Otherwise, wind back in slowly and try it again,
replacing your maggots when they no longer move. If it’s a nice day, find a place to sit and
enjoy the peace that lasts until someone comes along and says, “Any luck?”

The second classic method involves a heavier lead weight that keeps the hook on the hot-
tom. Fish taking the bait feel no resistance. This works well with carp.

It should be clear that the method depends on the fish. Pike and perch tend to attack
injured or dying fish. As a result, they can be caught using a “spinner,” a device that resembles
a wounded fish as it moves through the water. Many anglers use complex lures that mimic
insects on the surface. For a beginner, though, you’d hope to catch one of the following:
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Brook Trout

Brook trout (Salvelinus fontinalis). A group of trout is called a hover, and these can usually be
found in spring-fed lakes, streams, and ponds with sand and gravel bottoms. This is a beau-
tiful, speckled fish that eight states, including Vermont and New York, claim as their official

symbol.

Pike (Esox lucieus). Pike are greenish with bright yellow eyes, and while they usually weight
a few pounds when you catch them, old fish that have avoided the lure for years can reach up
to twenty pounds.

Smallmouth bass (Micropterus dolomieui). Bass are green with a white underside. They love to
eat crayfish, but in the winter, they fast and hide at the bottom of lakes and rivers. You might
also encounter the largemouth bass, which is almost identical to its smaller cousin.

FISHING
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Walleye

Walleye (Stizostedion vitreum). Walleyes, the favorite game fish of many Americans, especially
in the Midwest, are really huge perch, and taste just as nice. Walleye season starts in the mid-
dle of May.

Minnows. The tiny fish whose name has actually come to mean “small and insignificant.”

There are too many other types to include here—the rivers and lakes teem with them.

“Game fishing” is a specific reference to the salmon family: salmon, trout, char and gray-
ling. “Coarse” fish have five fins—ventral, anal, dorsal, pectoral and caudal. Members of the
salmon family all have one extra fin close to the tail—known as the adipose fin. Salmon are
born from eggs laid in rivers and swim to the sea, where they live for one to three years. After
that, they return by instinct to the river where they were born to breed, in what is known as the
“spawning season.” They are caught as they travel upstream, with a lure containing a hook.

Catching a fish can be exciting—the real skill is not in hooking one but in bringing it in
without breaking the line or losing the fish. As a final note, try reading the classic fishing tale
by Ernest Hemingway,—T7The Old Man and the Sea. Happy fishing.

FISHING
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TIMERS AND TRIPWIRES

-
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You will need

e An old alarm clock.

e Bulb.

e Two pieces of insulated electrical wire with bare copper ends.
Adhesive tape.

A battery—C or D size.

P
[ ]

These are very simple to make—and deeply satisfying. For the timer, any windup alarm clock
will do—preferably one with plastic hands. The idea is to use the clock to complete a circuit
and turn on a light. You want the bulb to turn on in twenty minutes—to win a bet perhaps, or
to frighten your little sister with the thought that a mad axe murderer is upstairs.

First, remove the plastic front of the clock. Tape wire to each hand, so that when one passes
under the other, the bare ends will touch. It should be clear that a circuit can now be made
with a time delay of however long it takes the minute hand to travel around and touch the
hour hand.

Attach one of the wires to a positive battery terminal. Tape a flashlight bulb to the negative
terminal and the end of the other wire to the end of the bulb. Test it a few times by touching
the hands of the clock together. The bulb should light as the wires on the hands touch and
complete the circuit.

Bear in mind that the hour
hand yvill have moved by the time d;@
the minute hand comes around, so
it’s worth timing how long it takes
for the bulb to light after setting
the minute hand to, say, fifteen
minutes before the hour. You can
then terrify your young sister with
the tale of the man with a hook for
a hand.

TRIPWIRE
This is almost the same thing, in that it uses a battery circuit with a bulb linked to a switch—in

this case a tripwire. With a long enough wire, the bulb can be lit some way from the actual trip
switch for longer warning times.

TIMERS AND TRIPWIRES
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You will need

e (Clothes pin.
e  Wine cork. :
e Tin foil. |
¢ Fishing line or string.
e Battery, bulb and insulated wire, as with the timer setup.

\ e Adhesive tape.

Wrap foil around the ends of the wooden or plastic clothes pin. Attach your wires with tape
to those foil ends, running both to exactly the same battery-and-bulb setup as the alarm-clock
switch above.

The important thing is to have a nonconducting item between the jaws of the clothes pin.
We found a wine cork worked quite well. The wire itself must also be strong enough to pull the
cork out—if it snaps, the bulb won’t light. Fishing wire is perfect for this, as it’s strong and not
that easy to see. It is also important to secure the clothes pin under a weight of some kind. Only
the cork should move when the wire is pulled.

When the cork is pulled out, the jaws of the pin
snap shut, touching the foil ends together, complet-
ing the circuit and lighting the bulb to alert you.

This works especially well in long grass, but its
main disadvantage is that whoever trips the switch tends to know it has happened. Enemy
soldiers would be put on the alert, knowing they were in trouble. Of course, in a real conflict,
the wire would have pulled out the pin to a grenade.

PRESSURE PLATE

One way of setting up a trip warning without the person realizing is with a pressure plate.
Again, this relies on a simple bulb circuit, but this time the wires go to two pieces of cardboard
held apart by a piece of squashable foam such as you might find in children’s blocks. A bit of
sponge would also be perfect.

Carpet Foil square

Crushable foam

\
Foil square

This time, tape foil squares over the bare ends of the wires on the inner surfaces of the
cardboard and set up a simple bulb and battery circuit as before. With only light pressure from
above, the two bits of cardboard come together, bringing the foil squares into contact. The
circuit is made and the warning bulb comes on. Enjoy.
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BASEBALL’S “MOST VALUABLE PLAYERS”

=

ASEBALL IS still America’s national pastime and each spring, hundreds of thousands of people
Bswarm to parks and stadiums to watch their favorite teams duke it out on the field.

The first mention of baseball in the United States was published in a city statute in Pittsfield,
Massachusetts, in 1791. The bylaw prohibited the playing of baseball within eighty yards of the local
meetinghouse. Professional baseball began to be played in the 1860s. Ten years later, newspapers
began calling the sport “The National Pastime.”

The first major league was the National Association, established in 1871. It lasted only four years,
and shut down in 1875. The National League was founded a year later, in 1876. There were other
major leagues that failed, but the National League still exists, as does the American League, which
began in 1901. The American League began as the Western League, a minor league.

The Major League Baseball season begins in April (or late March) and runs into October. The
season includes the regular season, the play-offs, and the World Series. Every team wants to win
the World Series, the championship series of the major league. The championships are played
between the American League and National League champions in a best-of-seven play-off. The
New York Yankees have the most World Series titles: as of this writing, they have won twenty-six
championships.

For an individual player, the biggest honor in baseball is to be named Most Valuable Player. Each
year, the Baseball Writers Association of America determines who the MVPs are. We list them here
for you, going back to 1931.

Most VALUABLE PLAYERS

AMERICAN LEAGUE NATIONAL LEAGUE
Year Player Team Pos. Year Player Team Pos.
2006  Justin Morneau Minnesota 1B 2006 Ryan Howard Philadelphia 1B
2005 Alex Rodriguez New York 3B 2005 Albert Pujols St. Louis 1B
2004 Vladimir Guerrero Anaheim RF 2004 Barry Bonds San Fran LF
2003  Alex Rodriguez Texas SS 2003 Barry Bonds San Fran LF
2002 Miguel Tejada Oakland SS 2002 Barry Bonds San Fran LF
2001  Ichiro Suzuki Seattle RF 2001 Barry Bonds San Fran LF
2000 Jason Giambi Oakland 1B 2000 Jeff Kent San Fran 2B
1999 Ivan Rodriguez Texas C 1999 Chipper Jones Atlanta 3B
1998 Juan Gonzalez Texas OF 1998 Sammy Sosa Chicago OF
1997 Ken Griffey, Jr. Seattle OF 1997 Larry Walker Colorado OF
1996 Juan Gonzalez Texas OF 1996 Ken Caminiti San Diego 3B
1995 Mo Vaughn Boston 1B 1995 Barry Larkin Cincinnati SS
1994 Frank Thomas Chicago 1B 1994  Jeff Bagwell Houston 1B
1993 Frank Thomas Chicago 1B 1993 Barry Bonds San Fran OF
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Year
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979

1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962
1961
1960
1959
1958

AMERICAN LEAGUE

Player

Dennis Eckersley
Cal Ripken, Jr.
Rickey Henderson
Robin Yount

Jose Canseco
George Bell
Roger Clemens
Don Mattingly
Willie Hernandez
Cal Ripken, Jr.
Robin Yount
Rollie Fingers
George Brett
Don Baylor

Jim Rice

Rod Carew
Thurman Munson
Fred Lynn

Jeff Burroughs
Reggie Jackson
Richie Allen
Vida Blue

Boog Powell
Harmon Killebrew
Denny McLain
Carl Yastrzemski
Frank Robinson
Zoilo Versalles
Brooks Robinson
Elston Howard
Mickey Mantle
Roger Maris
Roger Maris
Nellie Fox
Jackie Jensen

Team
Oakland
Baltimore
Oakland
Milwaukee
Oakland
Toronto
Boston
New York
Detroit
Baltimore
Milwaukee
Milwaukee
Kansas City

California

Boston
Minnesota
New York
Boston
Texas
Oakland
Chicago
Oakland
Baltimore
Minnesota
Detroit
Boston
Baltimore
Minnesota
Baltimore
New York
New York
New York
New York
Chicago
Boston

1B/3B

P

OF
OF
SS
3B
C

OF
OF
OF
2B
OF

Year

1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979

1978
1977
1976
1975
1974
1973
1912
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962
1961
1960
1959
1958

NATIONAL LEAGUE

Player

Barry Bonds
Terry Pendleton
Barry Bonds
Kevin Mitchell
Kirk Gibson
Andre Dawson
Mike Schmidt
Willie McGee
Ryne Sandberg
Dale Murphy
Dale Murphy
Mike Schmidt
Mike Schmidt
Keith Hernandez
Willie Stargell
Dave Parker
George Foster
Joe Morgan

Joe Morgan
Steve Garvey
Pete Rose
Johnny Bench
Joe Torre
Johnny Bench
Willie McCovey
Bob Gibson
Orlando Cepeda
Roberto Clemente
Willie Mays
Ken Boyer
Sandy Koufax
Maury Wills
Frank Robinson
Dick Groat
Ernie Banks

Ernie Banks
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Team
Pittsburgh
Atlanta
Pittsburgh
San Fran
Los Angeles
Chicago
Philadelphia
St. Louis
Chicago
Atlanta
Atlanta
Philadelphia
Philadelphia
St. Louis
Pittsburgh
Pittsburgh
Cincinnati
Cincinnati
Cincinnati
Los Angeles
Cincinnati
Cincinnati
St. Louis
Cincinnati
San Fran
St. Louis

St. Louis
Pittsburgh
San Fran
St. Louis
Los Angeles
Los Angeles
Cincinnati
Pittsburgh
Chicago
Chicago

Pos.
OF
3B
OF
OF
OF
OF
3B
OF
2B
OF
OF
3B
OF
1B
1B
OF
OF
2B
2B
1B
OF

3B

1B

1B
OF
OF
3B

SS
OF
SS
55
SS



Year

1957
1956
1955
1954
1953
1952
1951
1950
1949
1948
1947
1946
1945
1944
1943
1942
1941
1940
1939
1938
1937
1936
1935
1934
1933
1932
1931

AMERICAN LEAGUE

Player

Mickey Mantle
Mickey Mantle
Yogi Berra

Yogi Berra

Al Rosen

Bobby Shaniz
Yogi Berra

Phil Rizzuto

Ted Williams
Lou Boudreau
Joe DiMaggio
Ted Williams
Hal Newhouser
Hal Newhouser
Spud Chandler
Joe Gordon

Joe DiMaggio
Hank Greenberg
Joe DiMaggio
Jimmie Foxx
Charlie Gehringer
Lou Gehrig
Hank Greenberg
Mickey Cochrane
Jimmie Foxx
Jimmie Foxx
Lefty Grove

Team
New York OF
New York OF
New York C

New York €

Cleveland 3B
Philadelphia
New York ©

New York SS
Boston OF
Cleveland SS
New York OF

-]

Boston OF
Detroit P
Detroit P

New York P
New York 2B
New York OF

Detoit OF
New York OF
Boston 1B
Detroit 2B
New York 1B
Detroit 1B
Detroit ©

Philadelphia 1B
Philadelphia 1B
Philadelphia P

Pos.

Year
1957
1956
1955
1954
1953
1952
1951
1950
1949
1948
1947
1946
1945
1944
1943
1942
1941
1940
1989
1938
1937
1936
1935
1934
1933
1932
1931

NATIONAL LEAGUE

Player

Hank Aaron
Don Newcombe
Roy Campanella
Willie Mays

Roy Campanella
Hank Sauer
Roy Campanella
Jim Konstanty
Jackie Robinson
Stan Musial
Bob Elliott

Stan Musial

Phil Cavarretta
Marty Marion
Stan Musial
Mort Cooper
Dolph Camilli

Frank McCormick

Bucky Walters
Ernie Lombardi
Joe Medwick
Carl Hubbell
Gabby Hartnett
Dizzy Dean
Carl Hubbell
Chuck Klein

Frankie Frisch
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Milwaukee
Brooklyn
Brooklyn
New York
Brooklyn
Chicago
Brooklyn
Philadelphia
Brooklyn
St. Louis
Boston

St. Louis
Chicago
St. Louis
St. Louis
St. Louis
Brooklyn
Cincinnati
Cincinnati
Cincinnati
St. Louis
New York
Chicago
St. Louis
New York
Philadelphia
St. Louis

Pos.



FAMOUS BATTLES—PART ONE

IN THE MAIN, history springs from both noble
and petty sources—from jealousy and mur-
der as much as the dreams of great men and
women. As well as being formed in new laws
and sweeping cultural movements, history is
made on the battlefield, with entire futures
hanging on the outcome. You will find further
study of these examples both enlightening and
rewarding. Each is an extraordinary story in
itself. Each had repercussions that helped to
change the world.

1. THERMOPYLAE 480 sc

Darius the Great ruled the Persian lands known
today as Iran and Iraq, pursuing an aggres-
sive policy of expansion. He sent his heralds
to Greek cities to demand submission. Many
accepted, though Athens executed their her-
ald and Sparta threw theirs down a well. War
followed and Darius’ ambitions came to an
abrupt end when he was beaten at the Battle
of Marathon in Greece. Although he planned
another great invasion, his death prevented
his return. It would fall to his son, Xerxes, to
invade northern Greece with a vast army of
more than two million in the spring of 480 Bc.

The Persian fleet had already won control of
the sea and the Greeks could not hold the north
against such a vast host. Instead, they chose to
defend the pass at Thermopylae in the south.
Here, the way through the mountains was a
tiny path only fourteen feet wide at its narrow-
est point. Thermopylae means “Hot Gates,”
named after thermal springs in the area.

The Spartan king, Leonidas, took his per-
sonal guard of three hundred Spartans and
about 7,000 other foot soldiers and archers
to the pass. Of all the Greek leaders, he alone
seemed to understand the desperate impor-
tance of resisting the enemy horde. When he
reached the pass, his men rebuilt an ancient
wall and 6,000 of them waited at the middle
gate, the other thousand guarding a mountain

-

trail above. They did not expect to survive, but
Spartans were trained to scorn fear and hard-
ship from a young age. They prided themselves
on being elite warriors. The members of Royal
Guard were all fathers, allowed to attend the
king only after they had contributed to the gene
pool of Sparta. They revered courage above all
else.

The Persian king sent scouts to investigate
the pass. He was surprised to hear that the
Spartans were limbering up and braiding their
hair for battle. Unable to believe that such a
small group would honestly wish to fight, he
sent a warning to withdraw or be destroyed.
They made him wait for four days without a
reply. On the fifth, the Persian army attacked.

From the beginning, the fighting was bru-
tal in such a confined space. The Spartans and
the other Greeks fought for three solid days,
throwing the Persians back again and again.
Xerxes was forced to send in his “Immortals”—
his best warriors. The Spartans proved they
were poorly named by killing large numbers of
them. Two of Xerxes’ brothers were also killed
in the fighting.

In the end, Leonidas was betrayed by a
Greek traitor. The man went to Xerxes and told
him about a mountain track leading around
the pass at Thermopylae. Leonidas had guard-
ed one track, but for those who knew the area,
there were others. Xerxes sent more of his
Immortals to the secret path and they attacked
at dawn. The other Greek soldiers were quickly
routed, but Leonidas and the Spartans fought
on.

When Leonidas finally fell, he had been cut
off from the rest of the Spartans. A small group
of the guard fought their way into the heav-
ing mass, recovered his body, and carried him
to where the others were surrounded, fight-
ing all the way. The Persians simply could not
break their defense and finally Xerxes ordered
them to be cut down with flight after flight of
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COAST AT MIDDILE GATE OF THERMOPYLA IN 480
Scale, 8" to 1 mile.
1, 2, 3, mark the three positions of the defenders of the Pass.

heavy arrows. He was so furious at the losses
his army had suffered that he had Leonidas
beheaded and his body nailed to a cross.

The Spartans went on to play a crucial part
in the war against the Persians. Leonidas and
his small guard had established an extraordi-
nary reputation, and larger forces of Spartans
struck terror into the Persians at later battles.
They had seen what only 300 could do and
no one wanted to face 10,000 or 20,000. The
Greeks won classic sea battles at Salamis and
Eurymedon, destroying the Persian fleet. Over
the next eight years, they beat the Persian host
on land with battles at Plataea and Mycale.
They lost Athens twice to the enemy and saw
it completely destroyed. Much of the war has
been forgotten, but the battle at Thermopylae
still inspires writers and readers today. When
peace returned, the Spartans placed a stone
lion at the Hot Gates to mark where Leonidas
created a legend. The epitaph reads: “Go tell
the Spartans, Stranger passing by, that here,
obedient to their laws, we lie.”

2. CANNAE 216 &c

When the Latini tribe consolidated their hold
on southern Italy, they joined two settlements
into a city named Rome on seven hills. In the
centuries that followed, they continued to
explore their lands and boundaries, north and
south, eventually crossing into Sicily. There,
they came face-to-face with an outpost of
the ancient and sophisticated Carthaginian
empire. It was a clash of force and culture that
launched generations of bitter conflict in what
have come to be known as the Punic Wars and
the first real test of Rome.

The Battle of Cannae is famous in part
because the Roman legions were utterly anni-
hilated. This is a surprisingly uncommon
event. History has many more examples of
battles where the defeated enemy was allowed
to leave the field, sometimes almost intact.
Cannae was a complete destruction of an army
in just one day. It was very nearly the death
knell for Rome herself.

The Romans had actually won the First
Punic War, which lasted for seventeen years
(264-241 Bc), but it had not been a crush-
ing defeat for the Carthaginians. They had
had a gifted general in Hamilcar Barca, who
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had brought southern Spain under the rule
of Carthage. Yet it was his son Hannibal who
would invade Italy from Spain, cross the Alps
with elephants and threaten the very gates of
Rome. He commanded Carthaginian forces for
the Second Punic War (218—201 Bc).

Cannae is in southern Italy, near the heel of
the “boot.” Hannibal had come south the pre-
vious year, after destroying Roman armies of
40,000 and 25,000. Rome was in reai danger.

The senate appointed a dictator, Fabius, who
tried to wear Hannibal’s forces down by cut-
ting lines of supply. It was a successful policy,
but unpopular in a vengeful city that wanted to
see the enemy destroyed rather than starved
to death. New consuls were elected: Gaius
Terentius Varro and Lucius Aemilius Paullus.
The senate mustered an army of 80,000 infan-
try and 6,000 cavalry over which the consuls
assumed joint leadership.

Hannibal’s army had very few actual
Carthaginians. When he entered what is today

main Roman Aufidena

camp ;7N
/ ~

second Roman
/=~ _ camp
oy

J heavy CC\ .
- 3 Q
Libyan inf. Gauls + \

Spaniards

northern Italy, his forces consisted of 20,000
infantry (from Africa and Spain) and 6,000 cav-
alry. He recruited more from Gallic tribes in the
north, but he was always outnumbered. In fact,
the Romans had every possible advantage.

The two armies met on August 2, 216 Bc.
Hannibal and his army approached along
the bank of a river so he could not easily be
flanked. He left 8,000 men to protect his camp.
His cavalry was placed on both flanks and his
infantry took position in the center.

Varro was in command on the Roman side
that day. He was not an imaginative leader
and marched the Roman hammer straight at
Hannibal’s forces, attempting to smash them.
Varro thought he had protected his wings from
flanking maneuvers with his own cavalry. In
fact, Hannibal’s horsemen were far superior.
They crushed one Roman flank almost imme-
diately, circling behind them to destroy the
other wing as well. They then wreaked havoc
on Roman lines from behind.

Battle of Cannae, 216 BC
+«++ Roman skirmishers 2] Roman cavalry

[T Carthaginian
army

[E2 Roman legions
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Varro pressed on, however, his front line
pushing the forces of Carthage further and fur-
ther back, like a bow bending. Hannibal’s front
line had become completely concave and Varro
had no idea that it was part of the plan. The
Roman force marched further and further into
the cup Hannibal had created for them. They
believed they were winning.

Hannibal signaled for the wings to move
and the cup began to close. Hannibal’s cavalry
completed the boxing in of the Roman legions
behind. They were so compressed they could
hardly move and their numerical advantage
had been completely canceled out. More than
60,000 died over the next few hours as they
were butchered, unable to escape. Hannibal
lost 6,000 men.

One result of this battle was that the Romans
learned from it. Three years later they had
more than 200,000 men under arms and had
renewed the struggle. There were successes
and disasters on both sides, and Rome teetered
on the brink of destruction until they appoint-
ed Publius Cornelius Scipio—known as Scipio
Africanus. He had the vision and tactical skill
to counter Hannibal. Though Rome was near
bankruptcy and Italy was starving, the for-
tunes of Rome began to turn.

3. JULIUS CAESAR’S INVASIONS OF
BRITAIN 55 and 54 Bc

Though neither invasion really came to any-
thing, this has traditionally been the official
starting point of recorded British history. In
fact, Julius Caesar’s own commentary is the
only written source for some of the informa-
tion that has survived today, such as the names
of tribes around the south coast.

The Romans’ first landing was on the
beaches near Deal in Kent, having sailed from
Gaul {(France). The Britons {meaning “painted
ones,” as they painted themselves blue) fought
in the sea to prevent the landing, accompanied
by huge dogs. Caesar’s reference to the dogs
makes the English mastiff the oldest record-
ed breed. The Roman force fought their way
onto dry land and made a truce with the local

inhabitants. It is important to remember that
Britain was practically off the edge of maps at
this time. The existence of “foggy islands” or
“tin islands” somewhere past Gaul was consid-
ered a myth in some places. Caesar was over-
stretched and spent only three weeks in Britain
before heading back across the Channel to
Gaul.

The second landing in 54 Bc was much bet-
ter organized. Caesar returned with a fleet of
800 ships, five legions and 2,000 cavalry. As
the Spanish Armada would discover fifteen
hundred years later, the coast can be violent
and a storm smashed a large number of his
ships, scattering many more.

Caesar marched north, destroying the
tribes who had gathered under their war
chief, Cassivellaunus of the Catuvellauni.
Cassivellanus was forced to sue for peace
near modern St Albans. Caesar accepted and
returned to Gaul. Events such as the great Gaul
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rebellion under Vercingetorix, a civil war in
Rome, falling in love with the Egyptian queen
Cleopatra and, finally, assassination would
prevent him ever returning. The Romans did
not come back to Britain until Ap 43, under
Emperor Claudius.

4. HASTINGS October 14, 1066

This is one of the most famous dates in English
history—the last successful invasion up to
modern times. At first, after the Romans left,
Britain was almost constantly invaded. First the
Saxons proved bothersome, then just as every-
one was settling down to being Anglo-Saxon,
the Vikings arrived. The Danish king Canute
(sometimes written Cnut), created a small, sta-
ble empire early in the eleventh century, rul-
ing England, Norway, Sweden and Denmark.
He had taken the English throne from Ethelred
the Unready, and after Canute’s death, his feck-
less sons lost it back to Ethelred’s son Edward,
known as the Confessor for his piety. He named
Harold Godwinson as his heir, crowned King
Harold in January 1066—the last Anglo-Saxon
king before the Normans arrived and spoiled it
for everyone.

In fact, William of Normandy had probably
been named heir by Edward the Confessor—as
far back as 1051. William had also extracted
a promise from Harold Godwinson to support
that claim when Harold was shipwrecked off
Normandy in 1064. In that sense, the 1066
landing was to protect his rightful throne,
though that isn’t the usual view. We don’t know
the exact size of his army and estimates vary
enormously. It was probably around 12,000
cavalry and 20,000 infantry.

In September, Harold was busy repuls-
ing Norwegian invasions. They had promised
Harold’s brother Tostig an earldom for his
aid. Harold marched north from London to
relieve York from a Norse army. He met them
at Stamford Bridge on September 25, fight-
ing for many hours. Of the 300 ships the
Norwegians had brought over, only twenty-
four were needed for the survivors. Tostig was
killed. Stamford Bridge resulted in heavy casu-

alties among Harold’s best soldiers, which was
to prove of vital importance to the later battle
at Hastings.

On September 28, William of Normandy
landed on the Sussex coast. Harold heard of
the landing by October 2 and immediately
marched 200 miles south—which his army
covered in less than five days. That is 40 miles
a day with weapons and armor.

Harold rested his men in London from
October 6 to 11, then marched to Hastings,
covering 56 miles in forty-eight hours. Again
we have only estimates of the size of his army,
but it is believed to have been around 9,000
men. He was badly outnumbered and only a
third of his men were first-rate troops. Still,
it is difficult to see what else he could have
done.

Harold took position on Senlac Ridge, about
eight miles northwest of Hastings. On October
14, the Norman army advanced in three lines:
archers, pikemen and cavalry. William’s arch-
ers fired first at too long a range, then fell back
through their own lines to allow the pikemen
to reach the enemy. The second line stormed
forward, but was battered back from the ridge
by rocks, spears and furious hand-to-hand
fighting.

William then led a charge up the ridge, but it
too failed to penetrate. The Normans’ left wing
fell back and Harold’s soldiers rushed forward
to take advantage of their weakness. Harold’s
army was set to crush the invaders as a rumor
went around that William had fallen.

William threw off his helmet and rode up
and down his lines to let his men see he was
alive. As well as being a splendid moment,
his action does show the importance of char-
ismatic leadership at this time, a tradition
going back to Thermopylae and beyond. When
they saw William, the Normans rallied and
crushed their pursuers. Seeing how this strat-
egy had worked to his advantage, William
used the technique again. He staged a false
cavalry panic and succeeded in drawing more
of Harold’s men from their position, his cav-
alry returning to cut them down. Yet most of
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Harold’s men remained on the ridge and the
battle was far from over.

Many assaults by infantry, archers and cav-
alry followed. Harold’s forces were exhausted
by midafternoon, but their courage had not
faltered and they had sent back every attack
against them. At that point, a chance arrow
struck Harold in the eye, wounding him mor-
tally. Morale plummeted and the English lines
began to fail.

In terms of historical effect, this battle was
the seed that would flower into the largest
empire the world has ever known. Countries
like Germany, Belgium and Italy have existed
as nation-states only in the last couple of cen-
turies, but England has maintained her iden-
tity through a thousand years.

On Christmas Day 1066, in Westminster
Abbey, William I was crowned King of
England.

5. CRECY August 26, 1346

This battle was part of the Hundred Years War.
Fighting was not absolutely constant between
1337 and 1453, but there were eight major
wars over the period between France and
England. In addition, the French supported
the Scots in their almost constant wars with
England. It was a busy time and the period
is fascinating and well worth a more detailed
look than can be attempted here.

Edward III of England had declared himself
King of France in 1338, a statement that did
not go down well with the French king, Philip
VI. In support of his claim, Edward invaded
with a professional, experienced army of
3,000 heavy cavalry knights, 10,000 archers
and 4,000 Welsh light infantry. An additional
3,000 squires, artisans and camp followers
went with them. It is worth pointing out that
the English longbow took more than a decade
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to learn to use well. It could not simply be
picked up and shot, even after weeks of train-
ing. The strength required to fire an arrow
through iron armor was developed only after
years of building strength in the shoulders. It
was necessary to start an archer at a young
age to achieve the skill and power of those at
Crécy.

Edward had failed to bring Philip to battle
on two previous occasions. In 1346, he landed
near Cherbourg and began a deliberate policy

of the utter destruction of every French vil-
lage and town he came to. In this way, Philip
had to make an active response and his army
marched against the English at the height of
summer.

(The story of the early maneuvers make
excellent reading, especially Edward’s crossing
of the Somme River, made possible only by his
archers and neat timing. The Osprey Military
book Crécy 1346: Triumph of the Black Prince
by David Nicolle is well worth buying.)
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To counter the English longbows, Philip did
have Italian crossbowmen, but they needed
a protective wicker shield while they reload-
ed and these were still with the baggage
train for this battle, leaving them vulnerable.
Nevertheless, the French force outnumbered
the English three to one, with 12,000 knights
and men-at-arms, 6,000 crossbowmen, 17,000
light cavalry and as many as 25,000 foot con-
scripts. They were not well prepared when they
came up against the English lines, however.

Philip’s first action was to send his cross-
bowmen out to lay down fire. They moved for-
ward and shot at 150 yards. Most of the bolts
fell short and they advanced to fire again. This
brought them inside the killing range of the
English longbows and a storm of arrows struck
them.

The French knights saw the Italian cross-
bowmen falter and assumed they had lost their
nerve. The knights were so eager to attack that
they rode down their own allies to get through
to the front, killing many. Then they too were
in range of the English longbowmen and the
thundering cavalry charge was torn apart.
Those who did make it to the English lines
were met by unsmiling veterans carrying axes
and swords.

Charge after wild charge followed and was
destroyed by the archers and the grim men
behind them. Edward’s son, the Prince of

Wales, played a part, though at one point his
position was almost overrun by the maddened
French. His father refused to send him aid,
saying that he must win his spurs.

We know the exact number of French aristoc-
racy killed, as careful records were kept: 1,542
knights died that day. The number of common
dead is less certain—somewhere between ten
and twenty thousand is the best estimate. In
comparison, the English forces lost two hun-
dred men, including two knights, forty men-at-
arms, and the rest from the Welsh infantry.

Crécy was a humiliation for the French king.
It meant that Edward was able to go on to cap-
ture Calais on the north coast of France, which
remained an English possession for almost two
centuries.

Philip died in 1350, succeeded by his son,
John, who was captured at the Battle of Poiters
in 1356 by the Prince of Wales, then kept in
London and held for a ransom of three million
gold crowns. He never regained his father’s
throne.

This was not the last battle where cavalry
played a part, far from it. After all, Winston
Churchill took part in a cavalry charge in his
youth some five hundred years later. Yet Crécy
does mark the end of the dominance of caval-
ry. It showed the future was with infantry and
projectile weapons, at least until the tank was
invented.
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THE RULES OF RUGBY UNION
AND RUGBY LEAGUE

-

APUPIL OF RUGBY SCHOOL IN ENGLAND, William Webb Ellis, is credited as the first player to
pick up a football and run with it—inventing the game of “Rugby Football” in 1823. The
trophy competed for at the Rugby Union World Cup is named in his honor, as is Ellis Stadium
in Johannesburg.

The modern game still has two distinct codes—Rugby Union and Rugby League. The most
obvious difference at first glance is that Rugby Union has fifteen players and Rugby League
has only thirteen. Rugby Union was played first, with Rugby League splitting off after disagree-
ments over payments in the late nineteenth century. Union matches were originally for ama-
teurs only and a player who had played professional Rugby League was, until recently, banned
from ever playing Rugby Union.

In 1995, the International Rugby Board removed all restrictions on Union games, allowing
players to be paid as they are in other sports at the top level. However, the games themselves
are still different in a number of ways. The Six Nations Championship (between Italy, France,
Scotland, Wales, England and Ireland) and the Rugby World Cup are both played to Union
rules, though there is also a Rugby League World Cup.

RucBY UNION

RUGBY UNION SHIRT NUMBERS

Na. Position

FORWARDS Loosehead prop
Hooker

Tighthead prop
Second row (lock)
Second row (lock)
Blindside flanker
Openside flanker
Number 8

Scrum half

Fly half (outside half)

Left wing

b B B B

BACKS

P el et
o= S

Inside center
Outside center
Right wing
Full back

—
Bl
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Two teams of fifteen players compete for two halves of forty minutes on a grass pitch to gain
points through tries, conversions, drop goals or penalties. A referee is in charge of the game
and is supported by two flag-carrying “touch judges” on the touchlines. The maximum distance
between the H-shaped posts at each end is 110 yards (100 m), though behind each post there is
an “in-goal area,” ending in a “dead-ball line” that is between 11-24 yards (10-22mm) long.

Kickoff. Which team kicks off is decided by the referee tossing a coin. The successful team
drop-kicks the ball from the center of the halfway line. (A dropkick is when the ball is kicked
after bouncing on the ground—usually at the moment of impact with the ground.) It must
travel at least ten meters or the opposing team can restart with a scrum on the halfway line
or ask for the kick to be taken again. In the same way, after every try and every successful
penalty kick or drop goal, the team that didn’t score restarts play with a drop kick from the
halfway line.

Rucks. If a player is holding the ball, he can be tackled, ideally around the lower legs. Tackles
around the neck are considered dangerous play and not permitted. Once he is down, he has to
release the ball immediately. His own team wants to keep possession, while the opposing team
wants to gain it. Both teams are allowed to pile in from behind the ball, but not from the side
without earning a penalty, and players must bind onto a teammate. If the ball comes free, it
can be picked up and play can continue. A ruck always involves the ball being on the ground.
It cannot be handled and must be “rucked” backward with the feet.

Mauls. A maul resembles a fast-moving, fast-forming scrum, with the ball still being held (and
so not touching the ground). They form when a tackle holds up the ball rather than slamming
the opposing player into the ground. As with rucks, players can come charging in only from
behind the ball. A maul can collapse as it moves forward, in which case a scrum or penalty
will usually be given, depending on circumstances.

Scrums. A scrum is a way of restarting play after a number of different infringements. For
example, players are only allowed to pass backward. Even if the ball is accidentally knocked
forward, the referee will stop play and award a scrum to the other team. It is a huge advantage
to be the team putting the ball into the scrum. Scrums are also given when the ball doesn’t
come out quickly from a ruck or a maul.

Unlike a ruck or maul, only the eight forwards take part in a scrum—usually the heaviest,
toughest men in the team, though not always. The hooker, two props, two second rows, two
flankers, and the number 8 all link arms in a 3-4-1 formation, ready to lock heads with the
opposing forwards. The hooker in the middle of the front row is the most important player in
the scrum—it’s his job to hook the ball out backward for the scrum half.

Offside takes many forms in rugby, but in open play it occurs when a player is in front of a
teammate with the ball. It all has to do with the fact that they must not obstruct opposing
players—whereas in American football, “running interference” is actually a crucial part of
the game.
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Finally, the line-out is a way of restarting the game when the ball passes out of play on the
touchlines. Whichever team didn’t send it out of play throws the ball to a line of between two
and eight players from each team. Whichever team throws the ball also chooses the number
in the line-out and tends to have the advantage. The ball is thrown straight down the middle,
and the throwing team usually wins the line-out because, by using secret calls, they know the
likely length of the throw.

A try brings five points and is awarded when the ball is grounded in the opponents’ in-goal
area. The try must then be “converted” for another two points. A conversion is a kick taken
from a point in line with where the try was touched down. The ball must pass above the cross-
bar and through the top uprights of the H. The easiest conversions are directly in front of the
posts, which is why you will sometimes see players reach the opponents’ try line and then run
along to touch the ball down under the goalposts.

If a penalty is awarded when the team is in range of the posts, a penalty kick will usually be
attempted—for three points. As with conversions, this is normally a stationary place kick. A drop
goal is a ball in normal play that is drop-kicked from the hands between the uprights for three
points. Penalty kicks and drop goals have come to be an important part of the modern game.

RuGBY LEAGUE DIFFERENCES

RUGBY LEAGUE SHIRT NUMBERS

No. Position
BACKS 1. Full back

2. Wing

3. Center

4. Center

5. Wing

6. Stand off

7. Scrum half
FORWARDS 8. Prop forward

9. Hooker

10. Prop forward

11. Second row

12. Second row

13. Loose forward

In Rugby League, a try is worth four points, though the conversion is still worth two. A penalty
goal is also worth two and a field or drop goal just one point. Apart from scoring, the two most
important differences are “play-the-ball” and the “six-tackle rule.”
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Play-the-ball is one of the things that makes Rugby League a fast-moving, exciting game to watch,
with fewer stoppages than Rugby Union games. When a player is tackled, all opposing players
but two must retreat ten meters from the tackled player. The two markers remain in front as he
places the ball on the ground and rolls it backward with his foot to the player behind them. It is
also acceptable for the player to roll the ball back, step over it, and pick it up himself.

The six-tackle rule further differentiates the two kinds of rugby. In League, there can only be
five of these tackles where the ball is passed back into play. If a sixth tackle occurs, the ball is
handed over to the opponents, so it’s usually kicked high as it comes back into play after the
fifth tackle, gaining ground in the process. Ideally, of course, the set of six would gain enough
ground to go for a try or a drop goal.

Both kinds of rugby can be exciting to watch and the sport has not suffered from some of the
crowd troubles that have affected soccer in recent years. A single chapter cannot cover every
aspect of a complex game, unfortunately. For those who wish to go further, there are growing
numbers of local clubs around the country. A definitive collection of Union rules is published
by the International Rugby Board: The Laws of the Game of Rugby Union (ISBN 0954093909).
Alternatively, the Rugby Football League publishes a 52-page booklet: Rugby Football League:
Laws of the Game and Notes on the Laws (ISBN 0902039032).

SPIES—CODES AND CIPHERS

-

THE PRACTICE OF SENDING secret messages is known as “steganography,” Greek for “con-
cealed writing.” The problem with hiding a message in the lining of a coat or tattooed on
the scalp is that anyone can read it. It makes a lot of sense to practice “cryptography,” as well,
Greek for “hidden writing.” Cryptography is the art of writing or breaking codes and ciphers.

The words “code” and “cipher” are sometimes used as if they mean the same thing. They
do not. A code is a substitution, such as the following sentence: “The Big Cheese lands at Happy
tomorrow.” We do not know who the “Big Cheese” is, or where “Happy” is. Codes were com-
monly used between spies in World War II, when groups of numbers could only be translated
with the correct codebook. Codes are impossible to break without a key or detailed knowledge
of the people involved. If you spied on a group for some months, however, noticing the presi-
dent of France landed at Heathrow Airport the day after such a message, a pattern might begin
to emerge.

“Ciphers,” on the other hand, are scrambled messages, not a secret language. In a cipher,
a plain-text message is concealed by replacing the letters according to a pattern. Even Morse
code is, in fact, a cipher. They are fascinating and even dangerous. More than one person has
gone to his grave without giving up the secret of a particular cipher. Treasures have been lost,
along with lives spent searching for them. In time of war, thousands of lives can depend on
ciphers being kept—or “deciphered.”
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Edgar Allan Poe left behind a cipher that was only broken in the year 2000. The com-
poser Elgar left a message for a young lady that has not yet been fully understood. Treasure
codes exist that point the way to huge sums in gold—if only the sequence of symbols can be
broken.

At the time of writing, the state-of-the-art cipher is a computer sequence with 2048 figures,
each of which can be a number, letter or symbol. The combinations are in trillions of trillions
and it is estimated that even the fastest computers in the world couldn’t break it in less than
thirty billion years. Oddly enough, it was created by a seventeen-year-old boy in Kent, named
Peter Parkinson. He is quite pleased with it. To put it in perspective, it is illegal in America
to export an encryption program with more than forty digits without providing a key. It takes
three days to break a 56-bit encryption.

Combinations to computer locks are one thing. This chapter contains some classic ciphers—
starting with the one used by Julius Caesar to send messages to his generals.

1. The Caesar Shift Cipher. This is a simple alphabet cipher—but tricky to break without
the key. Each letter is moved along by a number—say four. A becomes E, J becomes N,
Z becomes D and so on. The number is the key to the cipher here. Caesar could agree
the number with his generals in private and then send encrypted messages knowing they
could not be read without that crucial extra piece of information.

“The dog is sick” becomes “WKH GRJ LV VLEN,” with the number three as the key.

As a first cipher it works well, but the problem is that there are only twenty-five pos-
sible number choices (twenty-six would take you back to the letter you started with). As a
result, someone who really wanted to break the code could simply plod their way through
all twenty-five combinations. Admittedly, they would first have to recognize the code as a
Caesar cipher, but this one only gets one star for difficulty—it is more than two thousand
years old, after all.

2. Numbers. A =1, B =2, C = 3 etc, all the way to Z = 26. Messages can be written using
those numbers. This cipher is probably too simple to use on its own; however, if you com-
bine it with a Caesar code number, it can suddenly become very tricky indeed.

In the basic method, “The dog is better” would be “20 8 5—4 15 7—9 19—2 5 20 20
5 18,” which looks difficult but isn’t. Add a Caesar cipher of 3, however, and the message
becomes “3 23 11 8—7 18 10—12 22—5 8 23 23 8 21,” which should overheat the brain
of younger brothers or sisters trying to break the encryption. Note that we have included
the key number at the beginning. It could be agreed beforehand in private to make this
even harder to break. (With the Caesar combination, a difficulty of two stars.)

3. Alphabet ciphers. There are any number of these. Most of them depend on the way the
alphabet is written out—agreed beforehand between the spies.

A BCDETFGHTIJKLM
NOPQRSTUVWXYZ

With this sequence, “How are you?” would become “UBJ NER LBH?”
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A BCDEFGHIJKLMNU OPOQRSTUV WXY Z
Z Y XWVUTS R RQPONMLIKJITI HGT FEDTCTBA

In this one, “How are you?” would become “SLD ZIV BLF?” It’s worth remembering that
even simple ciphers are not obvious at first glance. Basic alphabet ciphers may be enough
to protect a diary and they have the benefit of being easy to use and remember.

Most famous of the alphabet variations is a code stick—another one used by the Romans.
Begin with a strip of paper and wind it around a stick. It is important that the sender and

o Z
~/ 8 /& /8 /[*

the receiver both have the same type. Two bits from the same broom handle would be
perfect, but most people end up trying this on a pencil. (See picture.)

Here the word “Heathrow” is written down the length of the pencil, with a couple of letters
per turn of the strip. (You’ll need to hold the paper steady with tape.) When the tape is
unwound, the same pen is used to fill in the spaces between the letters. It should now look
like gibberish. The idea is that when it is wound back on to a similar stick, the message
will be clear. It is a cipher that requires a bit of forethought, but can be quite satisfying.
For a matter of life and death, however, you may need the next method.

Codeword alphabet substitution. You might have noticed a pattern developing here.
To make a decent cipher, it is a good idea to agree on the key beforehand. It could be a
number, a date, the title of a book, a word or even a kind of stick. It’s the sort of added
complexity that can make even a simple encryption quite fiendish.

Back to one of our earlier examples:

A BCDETFGHIJKLMNOP QRS STUV WXY Z
Z Y XWVUTSI RQPONMLIKIJI HGT FETDT CTZBA
If we added the word “WINDOW,” we would get the sequence below. Note that no letters

are repeated, so there are still twenty-six in the bottom sequence and the second “W” of
“WINDOW?” is not used.

A BCDEFGHIJKLMNUOPQRSTUVWXY Z
W1t NDOABCEFGHIJ KL MPQRS TUV XY Z

This is a whole new cipher—and without knowing the code word, a difficulty of three stars
to crack.
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6. Cipher wheels. Using a pair of compasses, cut four circles out of card, two large and two
small—5 inch (12 cm) and 4 inch (10 cm) diameters work well. For both pairs, put one
on top of the other and punch a hole through with a butterfly stud. They should rotate
easily.

A circle = 360 degrees. There are twenty-six letters in the alphabet, so the spacing for the
segments should be approximately 14 degrees. Mark off the segments as accurately as
you can for all four circles. When they are ready, write the normal alphabet around the
outside of the large circles in the usual way—A to Z. For the inner circles, mark the letters
in random order. As long as the matching code wheel is done in the same way, it doesn’t
matter where the letters go. The code sequence will begin with the two-letter combination
that shows the positions of the wheels—AM or AF, for example.

You should end up with a cipher-wheel encrypter that can only be read by someone
with the other wheel. Now that is a difficulty of four stars.

7. Morse code is the most famous substitution cipher ever invented. It was thought up by
inventor Samuel F. B. Morse, who patented a telegraph system and saw it explode
in popularity. He realized that a pulse of electricity could act on an electromagnet to
move a simple lever—transmitting a long or short signal. He arranged a moving strip
of paper to pass underneath the metal point and a new method of communication was
born. Using his cipher, he sent the first intercity message in 1844 from Washington to
Baltimore. The marvelous thing about it is that the code can be sent using light if you
have a flashlight, or sound, if you can reach a car horn, or even semaphore, though that
is fairly tricky.

The first message Morse sent was “What hath God wrought?,” which gives an idea of
just how impressive it was to pick up messages as they were written on the other side of
America. In Morse’s lifetime, he saw telegraph lines laid across the Atlantic.

The example everyone knows is SOS—the international distress call. (“May-day” is
also well known. That one comes from the French for “Help me”—AM aidez.)

The SOS sequence in Morse is dit dit dit—dah dah dah—dit dit dit.
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MORSE CODE

A o N —o 1 o _ _ __
B —_eee O --- 2 ee___
C -—eo_o P e_—_oe 3 eee__
D —eo Q ——e_ 4 ecee_
E . R °o_o 5 AR
F oee—_oe S eeoe 6 —eeeoe
G —-—e T - 7 —_eee
H oeeee U ee_ 8 _—__eoe
I oo V eee_ 9 ____oe
J  e___ W  e__ 0 ——-——=—
K —e— X —ee—

L e—_ee Y —e__

M - Z ——eo

This really is one worth learning. Rescuers have heard messages tapped out underneath
fallen buildings, heard whistles or seen the flashes from a capsized dinghy. This cipher
has saved a large number of lives over the years since its invention. It has also sent quite
a few train timetables.

If you do have a flag handy, it’s left for a dash, right for a dot. This is not so well known.
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U.S. NAVAL FLAG CODES

-

VEN IN THESE DAYS of radio and satellite communications, the U.S. Navy uses the interna-

tional alphabet flags, numeral pennants, numeral flags, and special flags and pennants for
visual signaling. These signal flags are used to communicate while maintaining radio silence.
Navy Signalmen transmit messages by hoisting a flag or a series of flags on a halyard. Each side
of the ship has halyards and a “flag bag”, containing a full set of signal flags. Signals unique to
the Navy are used when communicating with other U.S. Navy or allied forces. When communi-
cating with all other vessels, the International Code of Signals is used. The code/answer pennant
precedes all signals in international code.

Phonetic Navy Meaning International
Pronunciation vy Meaning
AL-fah I have a diver down;
keep well clear at slow
speed.
BRAH-voh [ am taking in, discharg-
ing, or carrying danger-
ous cargo.
CHAR-lee “Yes” or “affirmative”.
DELL-tah I am maneuvering with
difficulty; keep clear.
ECK-oh I am directing my course
to starboard.
FOXTROT FOKS-trot [ am disabled; communi- On aircraft carriers:
cate with me. Flight Operations
underway
GOLF GOLF [ require a pilot.
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Phonetic

Pronunciation

Navy Meaning

International

i D4 Camile m

HOTEL

INDIA

JULIET

KILO

LIMA

MIKE

NOVEMBER

OSCAR

PAPA

QUEBEC

ROMEO

hoh-TELL

IN-dee-ah

JEW-lee-ett

KEY-loh

LEE-mah

MIKE

no-VEM-bur

0SS-kur

pah-PAH

kay-BECK

ROH-me-oh

I have a pilot on board.

Coming alongside.

[ am on fire and have
dangerous cargo; keep
clear.

[ wish to communicate
with you.

You should stop your
vessel immediately.

My vessel is stopped;
making no way.

No or negative.

Man overboard.

All personnel return to
ship; proceeding to sea
(Inport).

Boat recall; all boats
return to ship.

Preparing to replenish
(At sea). Ready duty ship
(In port).

Meaning

I am directing my
course to port.

Ship meets health
regs; request clear-
ance into port.
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Phonetic ; International
Pronunciation Nasy Meaming Meaning
SIERRA see-AIR-ah Conducting flag hoist Moving astern.
. drill.
TANGO TANG-go Do not pass ahead of Keep clear; engaged
me. in trawling.
UNIFORM YOU-nee-form You are running into
danger.
VICTOR VIK-tah [ require assistance.
WHISKEY WISS-kee [ require medical assist-
ance.
XRAY ECKS-ray Stop carrying out your
intentions and watch for
my signals.
V YANKEE YANG-kee Ship has visual commu- [ am dragging
nications duty. anchor.
Y
i ZULU Z00-loo I require a tug.
= ONE WUN Numeral one.
E TWO T0OO Numeral two.
. THREE TREE Numeral three.

U.S. NAVAL FLAG CODES

71



=

o

9
o

Phonetic A International
(e Pronunciation Navy Meaning Meaning

m FOUR FOW-er Numeral four.
X FIVE FIFE Numeral five.
z SIX SICKS Numeral six.
. SEVEN SEV-en Numeral seven.
m EIGHT AIT Numeral eight.
I] NINE NIN-er Numeral nine.
+ N + ZERO ZEE-roh Numeral zero.
+ o+
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MAKING CRYSTALS

AVING A CRYSTAL growing on your windowsill can be good fun. With food coloring, you can
make them any color you wish.

The problem is finding a suitable chemical. You may have seen copper sulfate and potas-
sium permanganate in school. Both can be quite toxic and are therefore not easily available in
local drugstore. Your science teacher may allow you to have a sample, if you ask very politely.

For this chapter, we decided to use potassium aluminum sulfate, better known as alum
powder. It is a non-toxic substance that used to be used to whiten bread. As with any household
substance, you shouldn’t get it in your eyes. It is available from the following website: www.
sciencecompany.com. It is also commonly sold as foot powder. 1 ounce will cost you about $3
at the time of writing, not including postage. That is enough for crystal making, but alum can
be used for fireproofing and tanning skin—as discussed in other chapters. It also works as an
astringent on small cuts, or the crystals can be used as an underarm deodorant. You might
want to get more. Alternatively, you can grow crystals with common salt or sugar.

o

N

You will need

e 10 grams of potassium aluminum sulfate (alum).
e A glass tumbler.

e A Popsicle stick (clean).

e Warm water.

e Thread.

'\ e Small stones, preferably with sharp edges. j

METHOD
1. Make sure the stones are clean—wash them thoroughly in running water.

2. Put enough warm water in the tumbler to cover the stones. (About a third of the cup.) Do
not put the stones in yet.
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3. Add the alum and stir furiously with the stick until it stops dissolving easily. You may be
left with a few grains at the bottom. Ignore them. You can either put the stones straight
in or, for the classic look, tie a thread around a small stone and the other end around the

stick, as in the pictures. We did both.

4. Hfyou are intending to add food coloring, do it now. Show proudly to parents, who will pat
you on the head for being a “little genius.”

Evaporation is the key for these small crystals, so make sure it is in a warm place. It will take
a few days for the first ones to appear, and the full effect can take a few weeks. Larger crystals
can be made by repeating the process—after tying a small crystal to the thread.
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The crystal you see here is a picture of the one we grew—the one on the left, not the
enormous thing. The huge circle came from the bottom of the glass and in many ways is more
impressive than the actual crystal. It took about six weeks in total, and we refilled the alum

once.
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EXTRAORDINARY STORIES—PART ONE

STORIES OF COURAGE and determination are
sometimes underrated for their ability to
inspire. It is true that once-famous names can
slip from the memory of generations, names
like Charles George Gordon, Richard Francis
Burton, Florence Nightingale, Robert Scott,
Herbert Kitchener, Henry Morton Stanley,
Rudyard Kipling, Isambard Kingdom Brunel
and a host of others. Their lives, their stories,
were once known to every schoolboy; held
up as examples of fortitude and honor. These
values have not ceased to be important in the
modern world, nor have the stories become less
moving. We have chosen five of our favorites.
They range from Nelson’s death at Trafalgar to
the astonishing modern story of Joe Simpson’s
struggle in the mountains of Peru. These are
all tales worth knowing.

Robert Scott and the Antarctic

Robert Falcon Scott was born on June 6, 1868.
All his life, he was known as “Con,” a short
form of his middle name. He came from a sea-
faring family, with uncles, grand-uncles and
grandparents all serving in the Royal Navy.
His father owned a small brewery in Plymouth,
England, that had been bought with prize
money from the Napoleonic wars.

“Con” Scott joined HMS Boadicea at the age of
thirteen as a midshipman. It was a hard world,
requiring instant obedience and personal disci-
pline. By twenty-two, he was a lieutenant with
first-class certificates in pilotage (steering/
navigation), torpedoes and gunnery, with the
highest marks in his year for seamanship.

He had met Sir Clements Markham, the pres-
ident of the Royal Geographical Society, more
than once in the course of his naval duties,
impressing the older man with his intelligence
and demeanor. When, at the turn of the centu-
ry, the Royal Society wanted someone to head
an expedition to the South Pole, Sir Clements
Markham fought to have Scott lead the group.

-

Scott had no experience of the extremes
he would be facing at that point in his career.
He solved this problem by consulting those who
had, traveling to Oslo to consult with Fridtjof
Nansen, a Norwegian explorer of Arctic regions
who would later become the Norwegian am-
bassador to London. They became firm friends
and Scott accepted Nansen’s advice to get dogs
to pull sleds, buying twenty dogs and three
bitches in Russia for his first attempt on the
South Pole.

By 1900, the first members of the team
were appointed. Scott had insisted on personal

Robert Scott
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approval of all appointments and was able to
make quick decisions. With an idea of the hard-
ship ahead, most were young and fit, though
when Scott met Edward Wilson, a young doc-
tor and artist, the man was suffering from an
abscess in his armpit, blood poisoning and
lungs weakened by tuberculosis. Nonetheless,
Scott appointed him. He also chose one Ernest
Shackleton, whose own courageous story would
become famous later on.

With the money Sir Clements Markham had
raised, the ship Discovery was built, costing
£49,277 ($92,000), and launched on March 21,
1901. Scott also purchased a balloon for the
voyage, costing £1300 ($2,400). The young
King and Queen, Edward VII and Alexandra,
came on board to see the ship at Cowes. Sir
Clements Markham said of the crew, “No finer
set of men ever left these shores, nor were men
ever led by a finer captain.”

The trip south was slow and difficult.
Discovery leaked and could not make more
than seven knots under full steam. However,
they reached New Zealand and had the leak
fixed as well as taking on supplies. They sailed
on into the ice packs and the high southern
latitudes. Scott and Shackleton were the first
people ever to take a balloon trip in the Antarc-
tic, though that too developed a leak and was
used only once.

Their lack of experience showed in a
number of ways, from misjudging distances
and the difficulties of driving dogs, to protect-
ing the skin and cooking in low temperatures.
They had to learn vital skills very quickly in an
environment where sweat froze and a blizzard
could strike without warning. However, they did
learn, spending a year in an icy landscape, out
of which their ship seemed to grow.

In November 1902, they made a push to the
Pole, but the dogs sickened. They were the first
to cross the 80th parallel, after which all maps
were blank. They began to kill the dogs, feed-
ing them to the others. Shackleton developed
the first symptoms of scurvy due to a lack of
vitamins in his diet and the pain of snow blind-
ness became so great for Wilson that he had to

use a blindfold and follow Scott’s voice. After
an attempt lasting ninety-three days, they were
480 miles from the Pole when Scott gave the
order to turn back on December 31. More dogs
died on the way back to the ship, but the men
all survived to try again.

A support ship, the Morning, resupplied
the expedition and took some members home,
including Shackleton. Research trips continued,
despite recording temperatures as low as —-67°F.
The Discovery had become solidly wedged and
it took a combination of relief ships and dyna-
mite to free her after two years on the ice.
They returned to Portsmouth in September
1904. Still on special leave from the Royal Navy,
Scott was appointed Captain on the strength
of his achievements. There were exhibitions of
drawings and scientific samples, lectures and
tours. Scott became something of a celebrity,
publishing a two-volume account of the expedi-
tion, complete with Wilson’s dramatic pictures.
Despite his relative success, the government
ignored Scott’s plea to save the Discovery and
she was sold.

In 1907, Scott went back to sea as Captain on
various ships, and met and married Kathleen
Bruce in 1908. Shackleton tried a trip of his
own, but his team turned back when they were
only ninety-seven miles from the Pole. The
lure of the Antarctic had struck deep in both
Scott and Shackleton, but it was Scott’s second
expedition of 1910 that was to become famous
around the world.

Scott wrote that “the main object of the expe-
dition is to reach the South Pole and secure for
the British Empire the honour of that achieve-
ment.” Science would play a lesser part in the
second strike for the Pole.

Scott had learned from his previous experi-
ences and consulted once again with Nansen
while the money was raised and the team came
together. Funds came slowly and more than
one member of the expedition collected money
to earn their place. Captain L.E.G. Oates was in
charge of ponies. Wilfred Bruce, Scott’s brother-
in-law, was sent to Russia to buy the vital sled-
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dogs and Siberian ponies. They also experi-
mented with motor sledges.

The Norwegian explorer Roald Amundsen
was also heading south. Originally, his inten-
tions had been to explore the Arctic, but an
American, Robert Peary, claimed to have
reached the North Pole in 1909 and Amundsen
now had his sights set on the unconquered
southern pole. He had a hundred dogs with him
and supplies for two years. He knew the condi-
tions and he had planned the route. Scott was
still struggling to collect funds in New Zealand
and Australia. The final stores were loaded and
the ship 7erra Nova sailed on November 29,
1910. Two months before, Scott had received
a telegram from Amundsen, sent after he had
sailed. It had read only, “Beg leave inform you
proceeding Antarctic. Amundsen.”

Terra Nova entered the pack ice on Dec-
ember 9, smashing its way through and finally
anchoring to solid ice in January 1911. The
sledges, base equipment and supplies were
unloaded—and the heaviest motor sledge broke
through the ice, disappearing into the sea. The
slow process of a pole attempt began, with
camps established further and further south.
The ponies did not do at all well and frosthite
appeared very early on amongst the men.

Conditions were awful, with constant bliz-
zards pinning them in their tents. The ponies
were all dead by the time they reached the last
camp, after dragging the sledges up a 10,000-
foot glacier. Scott picked Wilson, Evans, Oates
and Bowers for the final slog to the Pole, with
each man hauling 200 pounds on sledges.

The smaller team of five battled through bliz-
zards to reach the 89th parallel, the last before
the Pole itself. It was shortly afterwards that
they crossed the tracks of Amundsen and his
dog teams. Scott and the others were touched
by despair, but went on regardless, determined
to reach the Pole.

They finally stood at the southernmost
point on earth on January 17, 1912. There
they found a tent, with a piece of paper that
bore the names of five men: Roald Amundsen,
Olav Olavson Bjaaland, Sverre Hassel, Oscar

Wisting and Hilmer Hanssen. The note was
dated December 14, 1911. The disappoint-
ment weighed heavily on all of them—there
have been few closer races in history with so
much at stake.

The return journey began well enough, but
Evans had lost fingernails to the cold, Wilson
had strained a tendon in his leg, Scott him-
self had a bruised shoulder and Oates had the
beginnings of gangrene in his toes. In such

Captain L.E.G. Oates

extreme conditions of exhaustion, even small
wounds refused to heal. They had all paid a
terrible price to be second.

Food began to run short and every supply
dump they reached was a race against starva-
tion and the cold. Oil too ran low and freezing
to death was a real possibility. Evans collapsed
on February 16, and never fully recovered. He
struggled on the following day, but he could
barely stand and died shortly afterward.

Wilson too was growing weak, so Scott and
Bowers made camp by themselves in tempera-
tures of —43 °F.

On March 16 or 17, Oates said he could not
go on and wanted to be left in his sleeping bag.
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He knew he was slowing them down, and that
their only slim chance may have been vanish-
ing. The next morning, there was a blizzard
blowing. Oates stood up in the tent and said, “I
am just going outside and may be some time.”

Scott wrote in his diary, “We knew that poor
Oates was walking to his death, but though we
tried to dissuade him, we knew it was the act
of a brave man and an English gentleman.”
Oates was not seen again and his body has
never been found.

By March 20, Scott knew he would lose his
right foot to frostbite. They were only eleven
miles from a camp, but a blizzard prevented
them from moving on and staying still was a
slow death for the three men remaining. They
had run out of oil and had only two days of
starvation rations left. They had run out of time
and strength. Scott made the decision to try for
the depot, but it was beyond them and they did
not leave that last position. Scott’s final diary
entry was, “It seems a pity, but I do not think
that I can write more. R. Scott. For God’s sake
look after our people.”

With the diary ended, Scott wrote letters to
the families of those who had died, including
a letter to his own wife, where he mentioned
their only son.

I had looked forward to helping you to bring
him up, but it is a satisfaction to know that
he will be safe with you ... Make the boy
interested in natural history if you can. It
is better than games. They encourage it in
some schools. 1 know you will keep him in
the open air. Try to make him believe in
a God, it is comforting . .. and guard him
against indolence. Make him a strenuous
man. [ had to force myself into being strenu-
ous, as you know—had always an inclina-
tion to be idle.

He also wrote a letter to the public, knowing
that his body would be found.

We took risks, we knew we took them; things
have come out against us, and therefore we

have no cause for complaint, but bow to the
will of providence, determined still to do
our best to the last . . . Had we lived, I should
have had a tale to tell of the hardihood,
endurance and courage of my companions
which would have stirred the heart of every
Englishman. These rough notes and our
dead bodies must tell the tale, but surely,
surely, a great rich country like ours will
see that those who are dependent on us are
properly provided for.

Scott knew that the expedition funds were
crippled by debt and his last thoughts were the
fear that their loved ones would be made des-
titute by what was still owed. In fact, enough
donations came in when the story was known
to pay all debts and create grants for the chil-
dren and wives of those who had perished.

The men were found frozen in their tent by
the team surgeon, Atkinson, in November of
that year. The diaries and letiers were recov-
ered, but a snow cairn was built over their last
resting place ready for the day when the mov-
ing pack ice would ease them into the frozen
sea. The search party looked for Oates without
success, finally erecting a cross to him with the
following inscription.

HEREABOUTS DIED A VERY GALLANT
GENTLEMAN, CAPTAIN L.E.G. OATES OF THE
INNISKILLING DRAGOONS. IN MARCH 1912,

RETURNING FROM THE POLE, HE WALKED
WILLINGLY TO HIS DEATH IN A BL1ZZARD
TO TRY TO SAVE HIS COMRADES, BESET
BY HARDSHIP.

“.. . for my own sake I do not regret this
journey, which has shown that Englishmen
can endure hardships, help one another,
and meet death with as great a fortitude as
ever in the past.”

— Robert Falcon Scott
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MAKING A GO-CART

HE HARDEST PART of making a go-cart is finding the wheels. The sad truth is that most

modern baby carriages aren’t made the way they used to be, so the classic idea of finding
a stroller and removing the axles intact isn’t really possible anymore. Those carriages that do
survive are antiques and too valuable for our purposes.

THE DESIGN

y

You will need

4

e Two fixed axles with wheels attached.

¢ Plank to sit on—we used % in (18 mm) pine.

Axle wood. Length will depend on your axles, but we
used a plank of 3% x 1Y: inches (88 mm x 37 mm).
Rope for the handle.

Two eye screws to attach the rope.

Four electrician’s metal “saddles” (see explanation below). |
Wood paint (color of your choice).

1'/>-inch screws (40 mm).

Vinyl and foam if you intend to add a seat.
A steering bolt (see explanation).
Upholstery tacks for the seat.

\.

A

N

First, cut the wood. We cut two lengths of 17 in (43 cm) for the axles but this will be differ-
ent for each project. We also cut quite a long central plank at 3 ft 9 in (114 cm). Again, that
depends on the length of your legs. Allow some growing room at least. It really is a good idea
to let an adult cut the wood for you, especially if power tools are involved. If you ignore this
advice and cut off a finger, please do not send it to us in the mail as proof.

MAKING A GO-CART

79



However, the good news is that there are other things you can use. We found our two
axles after many visits to three local waste management centers—dumps. It took many weeks
to find ours, so the best planning you can do is to go out now and make your face known to
the employees in every dump, recycling center, or junkyard in your town. Our rear axle came
from a golf cart and our front from a modern three-wheel stroller—used ones are just starting
to appear in these dumps, so you might find one faster than we did. The other possibility was
to find a tricycle and use the rear wheels from that. As long as it has a fixed axle that doesn’t
turn with the wheels, you needn’t worry. If at all possible, use metal wheels rather than plas-
tic ones. Plastic is an awful material and has a tendency to shatter under stress—while going
down a hill, for example.

It is also a good idea to sand and paint the wood—or varnish it—at this stage. We com-
pletely forgot to do this and painting it at a late stage was very fiddly. Better to do it now. We
used a wood primer and black matte paint. As we had an old can of varnish in the shed, we
then varnished it as well. You can, of course, buy paint, but digging out old cans with just a
dab still wet at the bottom is somehow more satisfying.

When the painted wood is dry, attach the axles. Twenty years ago, we used U-shaped nails,
and these were perfectly reliable. This time we found our axles were much wider and had to
find an alternative. This is the sort of problem you might have to solve.

Above is an electrical “saddle,” available for less than a dollar from any electrical shop.
They are also quite useful for attaching axles and come in a variety of sizes.

We used three of them on the front axle. The
original plan was two, but one of the screw holes c;&
seemed weak and we wanted it to be reliable. Make
sure you place the saddles carefully so that the axle
is straight on the plank. Given identical saddles, we
measured the distance from the top of each one to
the edge of the wood. You can place this by eye, but
it’s better to measure and bhe certain.

1'-in (40-mm) screws will secure the rear of
the main plank, as shown below. It looks easy, but
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some careful measuring is necessary to make the angle between the main plank and the axle
plank exactly ninety degrees. You must also make sure that the overhang on each side is the
same. We clamped the pieces together quite loosely and then used a rubber mallet to tap it
into place, measuring again and again until we were satisfied.

o

The steering is the only tricky thing left to do. We were extraordinarily lucky in finding that
the single wheel bolt on a three-wheel stroller is perfect for this, but you can’t depend on that
kind of luck. You must find a bolt with a thread only partway along.

@)
s
@ )

Bolt from a three-wheel stroller More likely to use this type.

The benefit of this is that a nut can be tightened on the bolt and yet the bolt can still turn
freely in the hole. They are available from any hardware store. Find one a little over the length
you need and add a washer at both ends—or more if it’s too long.
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Getting the front position right wasn’t as hard as the rear. It was crucial to have the same
distance of axle poking out on either side as before, but it didn’t have to be at ninety degrees
as the axle was going to pivot—otherwise there could be no steering. The nice thing about this
design is that you sit with your feet on the steering bar, also holding onto ropes. As a result, it
is extremely maneuverable.

We decided to put a seat on ours. We asked in a carpet store and were given a bit of carpet
and a vinyl sample for free. We folded the vinyl around a piece of pine, using the carpet as
padding between. We then tacked it down with upholstery nails from a hardware store and
screwed the whole thing to the main plank from underneath. The rope was attached using a
bowline knot on each end.

CosTt

Getting a stroller and a golf cart from two different dumps cost us $20. We think it might have
been possible to get them for less, but after weeks of asking, we were so pleased to find them
that we offered too much. Begin by offering $5. The wood came to $20, the screws, nuts and
washers cost around another $10. The paint came from old cans in the shed. We had the rope
already. Altogether, it came to around $60. However, to buy a go-cart of this sort of quality,
you would have to pay at least $100 and possibly even $150 or more. This one has the benefit
of lasting longer than pedal versions (room to grow), being much faster down hills and, well,
being something you made rather than a company in China.
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INSECTS AND SPIDERS

A meadow grasshopper

13 INSECT” AS A WORD is from the Latin, meaning “cut into” or “segmented.” An insect is any

creature with a head, a thorax, an abdomen and six legs. They usually have an exoskele-
ton—protective plating on the outside. They are by far the largest class in the animal kingdom.
There are hundreds or even thousands of different species to be found in any field or stretch of
open water in the country. They are part of fantastically complex ecosystems, and in a single
pond a hundred thousand lives can come into existence, fly and perish, sometimes even in a
single day. Their variety is astounding and their lives can be endlessly fascinating. Here are
some of the ones you might find near where you live.

GRASSHOPPERS (ORTHOPTERA)

Although, with tiny differences, there are more than two dozen varieties of grasshopper, they
can be put into two main groups: long-horns (Locustidae) and short-horns (Acrididae). Both
make the familiar rhythmic creaking noise on sunny days, though short-horned varieties are
much more common. The long-horned grasshopper can be as much as five times larger than
their cousins and are capable of flight, though usually only in very short bursts. When they are
stationary, they are practically invisible. To find them, walk very slowly through long grass,
the longer the better. In the summer, you will see small darting specks of small meadow grass-
hoppers leaping away from you. They are usually bright green,
but can also be found in brown or grey. If you are lucky, you
will see a larger long-horned one. By all means try to catch the
small grasshoppers, but the long-horns are always damaged
when they are caught by hand.

There are four common varieties of erickets: the field cricket,
the ground cricket, the tree cricket, and the mole cricket, which
spends most of its time underground.
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EARWIGS (DERMAPTERA)

These are so common that it might seem odd to put them here—
the reason is merely to say that earwigs are completely harmless.
They are nocturnal insects, with one flying variety. The fierce-
looking clippers are for holding, not killing. The female cares for
and feeds her young, after laying eggs in a tiny nest dug with the
male.

MAYFLIES (EPHEMEROPTERA)

The most fascinating thing about mayflies is their life cycle.
They live for only a few hours, emerging from a chrysalis with-
out even a mouth to feed. The final brief flight of its life comes
after a much longer period as a nymph grub underwater. More
than one poet or writer has seen within the story of the mayfly
a metaphor for our own short time in the sun. A lifetime is just
a matter of scale.

The mayfly lives only to mate, and despite the apparent fragil-
ity of such a system, they have been found preserved in fossil
form in Paleozoic era rocks, three hundred and fifty million years
ago—before even the dinosaurs!

DRAGONFLIES AND DAMSELFLIES (ODONATA)

Another harmless and beautiful group of insects. Both dragonflies
and damselflies belong to the order Odonata, meaning “toothed
jaw.” Their lower jaws are serrated, which may explain the name.
Even large ones are incapable of breaking human skin, however.
Having four wings makes them wonderfully alien, though it is
their bright colors that catch the eye in summer. In addition, they
consume gnats and mosquitoes, so are a very welcome presence
in a garden.

As with the mayfly, the grub stage hatches underwater,
then crawls up a reed or aquatic plant until it reaches air. The
skin hardens and splits and a dragonfly struggles out of its old
carcass, born anew. Damselflies are a suborder (Zygoptera),
with four wings of roughly equal size. In comparison, dragon-
flies (Anisoptera) have hind wings that are shorter and broader
than the forewings. There are more than 4,700 combined spe-
cies worldwide.

All dragonflies have excellent eyesight and flying skills—they

Dragonfly
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need them to survive fast attacks from birds and slower ones from frogs if they come down to
water to lay eggs or to drink.

They are strictly summer insects and do not survive cold weather. Wet weather too can
starve them as neither dragonflies nor their prey fly in the rain.

WATER SURFACE INSECTS

The pond skater (Gerris lacustris) uses the surface tension of water
to scull itself along without getting wet. Its already tiny weight is
spread on long legs, as can be seen in the image here. The front
legs row it along at an astonishing speed for its size.

The water boatman (Notonecta glauca) rows along on its back,
again at a fair clip for such a tiny insect. Unlike the pondskater it
is carnivorous. Neither of these poses any danger to us, they are
simply strange and fascinating members of the insect world.

Water Boatman
MoTHS (LEPIDOPTERA)

Moths are a common sight whenever a window is left
open at night. Their variety is immense. In fact, of around
130,000 species of Lepidoptera in the world, moths
account for 110,000 of them. Famously, their senses are
confused by bright light and they can spend many unhap-
py hours bumping against bulbs. In previous generations,
the light would have come from a flame and the moth
would be drawn to it and then burned. The metaphor is
obvious when considering anything else lured to its own
destruction.

Like butterflies, they spend time as caterpillars, emerg-
ing as adults from a chrysalis. Some are brightly colored
and fly by day; only the lack of clubbed antennae can show
that you are looking at a moth rather than a butterfly.

Finally, one of the most useful moths in the world is Bombyx mori. The moth is practically
unknown, but its caterpillar larvae are silkworms and still produce all the world’s natural silk,
unwound from their cocoons. They have been bred in China for five thousand years.

Six-spot Burnet

BEETLES (COLEOPTERA)

Beetles are insects with a hard carapace protecting wings. Many are scavengers and play a
vital role in consuming dead animals and birds. In the United States and Canada, there are close
to 24,000 beetle species.

The dor beetle or “dumble-dor” (Geotrupes stercorarius) shown on the next page, buries
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cow dung as a food source. It is benign and relatively common.
Other species are positively destructive, however, such as the
brown deathwatch beetle (Xestobium rufovillosum) that bores
holes in wood and can destroy old beams and buildings.

Glowworms (Lampyris noctiluca) are not worms at all. They
too are beetles. Sightings are quite rare. The males fly, but
their light is very dim. The females are flightless, but give off
a much brighter yellow-green light that can be seen in country
hedges at dusk in May. One grisly fact about the glow-worm is
that its larvae seek out inhabited snail shells when they hatch,
feeding on the defenseless snails within.

Ladybugs (Coccinelidae) are a very familiar beetle and
can be found in any grassy meadow. They eat aphids and are
welcome in any garden. If annoyed, they eject an unpleasant-
tasting fluid as a defense, just as a grass snake does. (If you ever
pick up a grass snake, be prepared for a cupful of the worst-
smelling filth you have ever experienced. One of the authors was
caught unaware trying this and the smell lingered for days
despite endless hand-washing in powerful detergent.)

The stag beetle (Lucanus cervus) is not particularly uncom-
mon, though the authors have only ever seen one. We kept him
in a matchbox until he somehow escaped. As with earwigs,
the horns of this large beetle are completely harmless. Males
cannot be kept with other males as they will fight and damage
or even kill each other. Also, pairs must be kept apart after
mating, or they will bite each other’s legs off. The life of a stag
beetle is not an easy one! They can be bred in captivity, but
the pupae are very easy to damage and should not be touched
by bare skin.

BEEs AND WASPS

Bees are fascinating insects—
and extremely unlikely to sting

s

Stag Beetle

Bumble Bee

unless you make them afraid. If you sit on one, it will sting you,
but under the circumstances, who could blame it? Otherwise,
they are harmless and, of course, they produce delicious
honey. The bumblebee (Bombus terrestris, sometimes called
the humble bee) can be seen bumbling around looking for nec-
tar in the summer, though it is less common than the common
honeybee or hive bee (Apis mellifera). Their lives could fill a

chapter on their own, but the main types are workers, drones and queens. The drones live only
for a single season, while the queen lives three or four years.
Wasps are almost universally disliked. The common wasp (Vespula vulgaris) comes in
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varieties of non-reproductive workers, males and queens,
the queens being larger than the rest. They can be aggres-
sive if attacked and will sting with very little provocation. If
they are trapped under clothing, they can sting more than
once.

The hornet wasp (Vespa crabro) is much larger than the
common variety and has brown bands rather than black.
Thankfully, they are not common.

The pain-causing chemical injected by a bee or wasp
sting is called “melittin.” A bee sting usually rips out the
whole sting apparatus from the bee in the process, wound-
ing it fatally. Sadly, the wasp has no such handicap and can
fly away happily after stinging.

ANTS (FORMICIDAE)

There are 20,000 species of ants in the world. Black or
yellow ants of any size, whether winged or not, cannot
harm humans. Black wood ants (Formica rufa) can eject
an unpleasant spray of formic acid, however, which smells
like bitter vinegar. Anyone who has ever sat down on a
red ant nest will know how painful their bites can be. Red
ants (Myrmica ruginodis) are aggressive and unfortunately
seem to enjoy the garden habitat as much as their black
cousins (Lasius niger).

FLIES AND MOSQUITOES

Bluebottles (Calliphora vomitoria) and greenbottles (Lucilia
caesar) lay eggs that hatch into maggots. Apart from being
useful for fishing, they spread dirt and disease and should
be kept away from food if at all possible. They are attract-
ed to rotting meat, household rubbish, and excrement in
any form. There really isn’t anything pleasant to say about
them.

Horseflies (Tabanidae), on the other hand, are an
absolute menace, as one of the authors found out on a
Scottish hillside once. Their bite leaves a tiny bleeding hole.
Both authors have been subject to the attention of midges
(Ceratopogonidae), often called no-see-ums. They leave
itchy red marks on the skin and swarm around water in
extraordinary numbers.
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The common gnat (Culex pipi-
ens) is very similar-looking to the
more dangerous malarial mosquito
(Anopheles maculipennis). Both are
members of the same family and
females from both species feed off
humans if they get the chance, mak-
ing a characteristic whining sound
just as you are trying to get to sleep. In many countries, they are a serious pest and whole
areas have to be sprayed regularly. Malaria carried by the Anopheles Mosquito is still a terrible
killer in parts of Africa.

Midge

WOODLICE

The pill woodlouse (Armadillidium vulgare) is capable of rolling itself into a tight ball, hence
the name. They are harmlessly amusing creatures and less common than the blue-gray
common woodlouse (Porcellio scaber), which can be found wherever there is rotting wood or
dampness.

SPIDERS (ARACHNAE)

Spiders are not insects. They have eight legs rather
than six, have only two sections to their bodies and
have eight single eyes instead of two compound
ones. There are over 3,000 species of spiders in
North America, and only two are considered dan-
gerous, the black widow (Latrodectus) and the
brown recluse (Loxosceles reclusa). In comparison
with many other countries, a small child can be
allowed to wander barefoot without worrying that
they will be bitten or even killed.

The common house spider (Tegenaria atrica) is completely harm-
less, though it can be quite large in country settings and moves worry-
ingly quickly across the floor when it senses danger.

Another common sight in wooden sheds everywhere is the
garden spider (Arachneus diadematus). Again, these can grow quite
large with a good supply of flies and smaller spiders. It makes funnel-
style webs and can be tempted out by touching a leaf or pencil to the

Garden Spider edge of one.
There are many other species of spider and many thousands more
insects with different and interesting lives and habits. The more you learn about insects, the
more you understand what an incredibly complex world this actually is.

House Spider
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JUGGLING

-

HIS IS THE SKILL of tossing objects in the air and catching them. First of all you will need

three round balls, about the size of tennis balls. You can make excellent ones by putting a
couple of handfuls of rice or flour into a balloon. If you use fruit, it will be very messy, so be
prepared to eat them bruised. Alternatively, juggling balls can be bought from any toy store. It
looks difficult, but on average it takes about an hour to learn, two at most.

1. Hold one ball in your right hand and gently lob it into
your left. Now lob it back in the direction it came. Go
back and forth with this until you are comfortable.

2. Now let’s add another ball! Hold one ball in your right
hand and one in your left. As you lob the ball from your
right hand to your left, release the ball in your left hand
and catch the incoming ball. The hard part is releasing
the left-hand ball so that you lob it back to your right
hand and catch it. This will take some practice, or you
might pick it up immediately. Make sure both balls are
flowing in a nice arc from hand to hand. This will give
you more time to release and catch.

3. Ball three! Hold two balls in your right hand. Hold the
third ball in your left hand. Lob the first ball from right
to left and as you catch it in your left hand, release the
second ball lobbing it back to your right. (This is just
step 2, holding a third ball.)

JUGGLING

89



S S o B9 N =

The simple answer is that we use Polaris, the Pole Star. Imagine someone standing at the
Equator. From their point of view the Pole Star would be on the horizon—as in the diagram. If
the same person stood at the North Pole, Polaris would be almost directly overhead. It should
be clear, then, that in moving north, Polaris appears to rise in the sky. A sextant can confirm

The hard bit is releasing that third ball as you catch
the second ball in your right hand, and lobbing the
third ball back to your left hand. You must keep this
lob-release-catch going from hand to hand. Practice,
practice, practice!

Now for a fancy trick. Start in the beginning posi-
tion (two balls in the right hand, one in the left), put
your right hand behind your back and throw the two
balls forward over your shoulder. As they sail over to
the front, lob the left hand ball up as normal and catch
the two coming over in your left and right hand. Yes,
this is as hard as it sounds. Quickly lob the right-hand
one to your left and catch the one in the air coming
down. You are into the routine. This is an impressive
start to juggling three balls, but it is very hard, so the
best of luck.

QUESTIONS ABOUT THE WORLD—

PART TWO

et

How do we measure the earth’s circumference?
Why does a day have twenty-four hours?

How far away are the stars?

Why is the sky blue?

Why can’t we see the other side of the moon?
What causes the tides?

1. HOw DO WE MEASURE THE EARTH S CIRCUMFERENCE?

the changing angle.

The angle through which the Pole Star rises is equal to the change in the observer’s latitude.
If Polaris rises by ten degrees, you have traveled ten degrees of latitude.

All the observer has to do is measure how far he has traveled when Polaris has risen by one
degree. Multiply that distance by 360 and you have your circumference of the earth. Easy.
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The actual circumference is 24,901 miles (40,074 km) around the Equator and 24,859 miles
(40,006 km) around the poles—or in rough terms 25,000 miles around, with a slightly fatter
Equator. As you can see, this is not a perfect globe. The correct term is “geoid,” which just
means “shaped like the earth.” When you’re a planet, you get your own word.

2. WHY DOES A DAY HAVE TWENTY-FOUR HOURS?

Well, because we say it does. The modern world uses the Roman system of measuring time
from midnight to midnight—as opposed to the Greek system of measuring from sunset to sunset.
The Romans also divided daylight into twelve hours. This caused difficulties, as summer hours
would be longer than winter hours. When the system was made more accurate, it was sensible
enough to double the twelve for the night hours. Most of the way we measure time is based on
the number twelve, fractions and multiples of it, in fact—which is why we have sixty minutes
and sixty seconds. The architects of the French Revolution were eager not only to introduce a
decimal number system and meters to the world, but also a ten-day week, a hundred-minute
hour, and a hundred-second minute. Needless to say, no one else was quite as eager.

3. How FAR AWAY ARE THE STARS?

Light travels at 186,000 miles (300,000 km) a second. In a year it would travel almost 6 mil-
lion, million miles.

A light-year is 6 trillion miles. That is a long way by anyone’s standards.

The closest star to us is Proxima Centauri—about four and a third light-years away. That
is even further. To put it another way, the light from Proxima Centauri has taken four and a
third years to get here. The actual star could have blown up yesterday, but we wouldn’t know
for almost five years.

The furthest stars we can see are more than a thousand light years away.
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4. WHY IS THE SKY BLUE?

To understand this, it’s important to understand that color doesn’t exist as some separate thing
in the world. What we call blue paint just means paint that reflects light in certain wavelengths
we have learned to call “blue.” Color-blind people have eyes that work perfectly well but are
different from most other eyes in just this area—how they register light wavelengths. Take a
moment and think about this. Color does not exist—only reflected light exists. In a red light,
blue paint will look black, as there is no blue light to reflect. In a blue light, red paint will look
black.

Now, the sky is blue because blue light comes in on a short wavelength and wallops into
oxygen atoms of roughly the same size. When we look up and see a blue sky, we are seeing
that interaction.

At sunset, we see more red because the sunlight is passing through many more miles of
atmosphere at that low angle near the horizon. The blue light interacts with the oxygen and is
scattered as before—but cannot reach the eye through the extra miles this time. Instead, we
see the other end of the spectrum, the red light.

5. WHY CAN’T WE SEE THE OTHER SIDE OF THE MOON?

Until the late twentieth century, mankind had no idea what lurked on the dark side of the
moon. This is because the same face was presented to observers on earth all the way through
the lunar cycle.

The moon takes twenty-nine and a half days to go around the earth. It does actually rotate
on its own axis, completing a full turn in . . . twenty-nine and a half days. As these two are the
same, it always shows the same face.

The best way to demonstrate this is with a tennis ball and a basketball. Mark the side of the
tennis ball and place the basketball somewhere where it can’t roll away—or have someone hold
it. Now move the tennis ball around your earth, keeping the same side always inward. By the
time you have gone all the way around, the tennis ball will also have turned on its own axis.

6. WHAT CAUSES THE TIDES?
Following neatly on from the last question, the answer is gravity—from the moon and the sun.

The moon’s massive presence overhead actually pulls oceans out of place. These two diagrams
are deliberately exaggerated to show the effect. They are not to scale!

Spring Tide—New Moon Spring Tide—Full Moon
Moon
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The seas move more easily than land, though the whole planet is actually affected. What
happens in practice is that the earth’s own spin produces two high and two low tides each day.
It takes twelve hours to expose the other side of the earth to the moon’s gravity, a little like
squeezing a balloon twice around the middle in twenty-four hours. Both ends bulge to create
high tides and then withdraw to create low tides.

The diagram above is actually of a “spring” tide, which occurs twice a month at the new
and full moon. The name has nothing to do with the season. When the moon is in line with the
sun and the earth, the tide is particularly strong. The weakest tides are known as “neap” tides,
and occur at the quarter moon, as in this diagram. The moon’s effect is lessened by being out
of line with the sun.

Neap Tide—Quarter Moon

Sun

ASTRONOMY—THE STUDY
OF THE HEAVENS

"

ASTRONOMY IS NOT ASTROLOGY. Astrology is nonsense. The idea that our lives can be
affected by the flight of planets is not even slightly plausible. Venus may have been named
after a goddess of love, but its movement can have no bearing on our own chances for romance.
The planet could equally have been called by another name, after all. The first (and last) point
about star watching is that it is science and not superstition—but the stories of ancient heroes
like Orion can be fascinating. Knowing Orion chases Taurus works as a mnemonic—an aid to
memory.

There are eighty-eight constellations that can be seen in the night sky at different times of
the year and all the visible stars have names, or at least numbers. As the earth rotates, so their
positions change and you can follow them through the seasons (see Star Maps).

This chapter is an introduction to sky watching. Most of us live and work in noisy, artificial
environments. Light pollution from cities hides the glories of the night sky, but those who are
curious always find ways to explore beyond them. Naked-eye astronomy is easy and fun and
can be done alone or with friends. This chapter will make you more familiar with the wonders
of the universe.
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Look at the stars! look, look up at the skies!
0 look at all the fire-folk sitting in the air!
The bright boroughs, the circle-citadels there!
Gerald Manley Hopkins

Since the dawn of time, mankind has grouped stars into constellations, filling the heavens with
heroes, gods and fantastic creatures. The myths and histories of lost civilizations can be found
above us and help us understand the legends and stories that chart our own time.

One of the most easily recognizable constellations, and a great way to start finding your
way around the skies, is Ursa Major, the Great Bear.

Ursa Major

Pubhe
Musecida

Big Dipper
A\lioth

Alkaid

, : : Talitha
I'ania Borealis y

Alula Borealis

This constellation gets its name from the Greek legend of Callisto, a nymph transformed by
Zeus into a she-bear. Many Native American tribes have also seen this constellation as a bear.
Maybe the ancient Greeks sailed further than we realize! Particularly famous is the group of
seven stars often called the Big Dipper or the Plow. In Cherokee legend, the handle of the Big
Dipper is seen as a team of hunters chasing the bear, who is visible high in the sky in spring
until he sets on autumn evenings. Each day they chase the bear further west. Boys, you will
need your compass.

This distinctive star system has been noted by Shakespeare and Tennyson. In Hindu mythol-
ogy, the Big Dipper is seen as the home of the seven great sages. The Chinese saw them as the
masters of heavenly reality; the Egyptians, as the thigh of a bull. The Europeans saw a wagon
and the Anglo-Saxons associated it with the legends surrounding King Arthur.

In ancient times, north could be plotted using the star Alkaid, in the Big Dipper. Today
north can be found in Ursa Minor, a constellation that lies almost alongside Ursa Major. In
Greek legend this constellation was named after Arcas, the son of Callisto. He too was changed
into a bear and left to follow his mother eternally around the north celestial pole.

Finding north, and with it all other points on the compass, is as important as knowing
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your address. It is one of the first steps to understanding where you are. The key star is called
Polaris (see below), the Pole Star for the northern hemisphere.

From the Big Dipper, mentally draw a line through the stars Dubhe and Merak, extend
upward five times its length and you hit Polaris. Face Polaris and you are facing north. If there
is light pollution, it may be the only star visible in Ursa Minor.

If you are in the southern hemisphere, then finding south is just as important, and almost as

Polaris

Ursa Minor

Polaris

Ursa Minor

Pubhe

”

/&/
_/‘/

f & Yy
Kaochab s \ ;

Ursa Major

Pherkad

easy. First identify the Southern Cross (see right) and
mentally extend a line down from the long arm. To the Hadar
left are two stars, Rigil Kentaurus and Hadar, known
as the pointers. Extend a line down from between Rigil K
them until it crosses the first line. This point is directly
above south.

On a clear night in winter in the northern hem-
isphere if you face south, away from the Pole Star,
the constellation of Orion is the chief attraction. It is
characterized by its three belt stars with the red star
Betelgeuse above and Rigel below. south

In Greek mythology, Orion was a great hunter. Calestinl
Artemis, the goddess of the moon and the hunt, fell in Pole
love with him and neglected her duties of lighting the
night sky. As punishment, her brother, Apollo, tricked
her into slaying him from afar with an arrow. When
she realized what she had done, she put his body in
the sky with his two war dogs, Canis Major and Canis

Southern
Cross

South

The Southern Cross
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Canis major

Orion
Melissa
Sirius

Butelgeuse

Bellatrix

Mintaka

Adhara

Minor. According to ancient Greek astronomers, her grief explains the sad, cold look of the
moon.

The brightest star in the sky is in Canis Major—Sirius, the Dog Star. Sirius rises in the east
in late summer, at the heels of Orion, hunting with him through the winter.

Above and to the right of Orion and his dogs is their prey, Taurus, the bull. Its red eye looks
back nervously—the star Aldebaran. Since the time of the ancient Babylonians, some 5000
years ago, this constellation has been seen as a bull. Bulls have been worshipped since ancient
times as symbols of strength and fertility. The Greeks saw the constellation as Zeus disguised
as a bull. In this form he seduced the princess Europa and swam to Crete with her on his back.
Only the forequarters are visible in the constellation, as it emerges from the waves.

In the shoulder of Taurus is the most famous open star cluster in the sky, the Pleiades, also
known as the Seven Sisters.

The legend tells that the sisters were being chased by Orion and called out to Zeus to pro-
tect them. Zeus turned them into doves and placed them in the sky. In a Native American tale,

Flnath Tuurus the Bull The Pleindes
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the Pleiades are seven girls who are walking through the sky and get lost, never making it
home. They remain in the sky, huddled together for warmth. The seventh sister is hard to see
because she really wants to go home and her tears dim her luster. On a reasonably clear night
you should be able to pick out six of the sisters. The whole star cluster actually has more than
500 stars, but it is possible to see as many as nine with the naked eye.

On the other side of Polaris from the Big Dipper is the striking W-shaped figure of
Cassiopeia. (Careful not to mix this up with the Little Dipper.) This is the most prominent
constellation in the winter sky, visible all year round in the northern hemisphere. If the Big
Dipper is low in the sky then the W of Cassiopeia will be high. It is not as accurate in finding
north but it does point in the general direction of the Pole Star.

Cassiopeia

Schedar

In Greek mythology, Cassiopeia was the Queen of Ethiopia. The Romans saw her as being
chained to her throne and placed in the heavens to hang upside down, for boasting that her
daughter, Andromeda, was more beautiful than Aphrodite. Arab cultures pictured the constel-
lation as a kneeling camel.

Finding your way around the night sky can be quite a challenge for the beginner. In this chap-
ter we have described a few of the brighter stars and constellations from which you will be
able to explore further. There are many good periodicals about astronomy that will open up
the sky to you. The stories that surround our heavens are wonderful and colorful and as easy
as reading a road map, with a little work!

Remember that all stars twinkle—the light shifts and flickers as you concentrate on it. Planets
do not. If you narrow your eyes, you can see the disk of Jupiter even without binoculars.
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MAKING A PAPER HAT,
BOAT AND WATER BOMB

-

HERE IS SOMETHING ridiculously simple about these, but how to make them is something
every boy should know. After all, with a little luck, you may one day have children of your

own, and seeing a paper boat bobbing along on water is a pleasure.

THE HaT

First—the hat. The boat is just a few extra folds on the hat.
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Fold a sheet of letter-sized paper in half, as shown.

Fold a central line in the half page and open out again.

Turn down the corners to that central line.

Fold one long strip up.

Fold over the corners on the dotted lines.

Fold up the other edge and you now have a paper hat—open it. This also works well with
newspaper, but printer paper can be painted or colored. In theory, you don’t need to fold
the corners over if you're stopping at a hat—but we’re going on to turn it into a boat.

THE BoAT

Turning this into a paper boat is only a fraction more complicated.

oh SN S B9 Y =

Holding the hat upside down, join the two ends together.

It will fold into a neat diamond that looks like the picture on the next page.

Next fold each side of the diamond onto itself along the dotted line shown.

You will now have a triangle.

Open it as before and fold in the opposite corners.

Now this final bit doesn’t look like it will work, but it does. Take hold of the two loose
corners and gently pull them apart.

The boat will form. It might take a bit of tweaking to get exactly the right shape, but when
the bottom is opened a little, it does float.
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THE WATER BoMB

Finally, as we’re folding paper, we might as well do the last one every boy should know—the
water bomb.

Turn a sheet into a square piece by folding down a corner to the edge and tearing off
a strip. When you have a perfect square of paper, fold it in half across both diagonals and
horizontally as well. Concentrate—this is tricky to get right.

¥ = &

1. Put points A and B together, flattening the whole thing down so that it looks like the next
diagram

Fold upward on the line on the right and on the left.

Then it must look like this.

Fold on the lines.

Then it must look like this.

Fold the two little triangles on the lines downward. Put the triangles in the two pockets
on the right and on the left. This is a little difficult.

SRS RCERL
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7. Then it must look like this.
Turn the whole triangle over and repeat the steps 2, 3, 4, 5, 6 and 7.

8. Then it must look like this.
9. Fold and unfold on the dotted lines to help with the last stage.
10. Take the folded cube in your hand and blow into the hole at the top to unfold the cube.
It’s pretty satisfying when it works.
11. The cube is ready.

Fill it with water—find a high place and drop it.

INTERESTING FACT: No piece of paper can be folded in half more than seven times. Try it.

NAVAJO CODE TALKERS’ DICTIONARY

=

URING WoORLD WAR II, the U.S. Marines needed a code for their missions on the Pacific

front. They discovered the language of the Navajo, which was especially suited for cod-
ing because it had no written alphabet, was only spoken in the American Southwest, and is
incredibly complex.

When the war broke out, there were fewer than thirty non-Navajo people who could speak
the language, none of whom were Japanese. At the time, it would take a machine half an hour
to encode a three-line message in English. Navajo code talkers could do the same job in twenty
seconds.

The Navajo Code Talkers’ Dictionary was developed at Camp Pendleton in Oceanside,
California. All Navajo recruits had to learn the code words by heart; throughout the war, they
were praised for their speed and precision. The Japanese were known to be excellent code
breakers, but even they couldn’t decipher the Navajo code. While the Japanese managed to
intercept messages from the U.S. Army and the Army Air Corps, they were never able to figure
out what the Marines were telling one another.

“Were it not for the Navajos,” said Major Howard Connor, 5th Marine Division signal offi-
cer, “the Marines would never have taken Iwo Jima.”

NAVAJO CODE TALKERS’ ALPHABET

Alphabet Navajo Word Literal Translation
A WOL-LA-CHEE Ant
A BE-LA-SANA Apple
A TSE-NILL Axe
B NA-HASH-CHID Badger
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Alphabet
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Navajo Word

SHUSH
TOISH-JEH
MOASI

TLA-GIN
BA-GOSHI

BE

CHINDI
LHA-CHA-EH
AH-JAH

DZEH

AH-NAH

CHUO
TSA-E-DONIN-EE
MA-E

AH-TAD
KLIZZIE

JEHA

TSE-GAH

CHA

LIN

TKIN

YEH-HES

A-CHI
TKELE-CHO-G
AH-YA-TSINNE
YIL-DOI
JAD-HO-LONI
BA-AH-NE-DI-TININ
KLIZZIE-YAZZIE
DIBEH-YAZZIE
AH-JAD
NASH-DOIE-TSO
TSIN-TLITI
BE-TAS-TNI
NA-AS-TSO-SI

Literal Translation

Bear
Barrel
Cat
Coal
Cow
Deer
Devil
Dog
Ear
Elk
Eye
Fir

Fly
Fox
Girl
Goat
Gum
Hair
Hat
Horse
Ice
Itch
Intestine
Jackass
Jaw
Jerk
Kettle
Key
Kid
Lamb
Leg
Lion
Match
Mirror
Mouse
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Alphabet
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Navajo Word

TSAH
A-CHIN
A-KHA
TLO-CHIN
NE-AHS-JAH
CLA-GI-AIH
BI-SO-DIH
NE-ZHONI
CA-YEILTH
GAH
DAH-NES-TSA
AH-LOSZ
DIBEH
KLESH

D-AH
A-WOH
THAN-ZIE
SHI-DA
NO-DA-IH
A-KEH-DI-GLINI
GLOE-IH

AL-NA-AS-DZOH

TSAH-AS-ZIH
BESH-DO-TLIZ

Literal Translation

Needle
Nose
0il
Onion
Owl
Pant
Pig
Pretty
Quiver
Rabbit
Ram
Rice
Sheep
Snake
Tea
Tooth
Turkey
Uncle
Ute
Victor
Weasel
Cross
Yucca
Zinc
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NAVAJO CODE TALKERS’ DICTIONARY

English Term
CORPS
BATTALION
PLATOON

COMMANDING
GEN.

AMERICA
BRITAIN
PLANES

DIVE BOMBER
BATTLESHIP
SUBMARINE
ANTICIPATE
APPROACH
BATTLE
BEACH
BOMB
BOOBY TRAP

CAMP
CAMOUFLAGE
CAPTURE

COUNTER
ATTACK

DEFENSE
ENGINE
FORTIFY

GRENADE
GUARD
HIGHWAY
HOWITZER
IMPORTANT
INTELLIGENCE
JUNGLE

Navajo Word
DIN-NEH-IH
TACHEENE
HAS-CLISH-NIH
BIH-KEH-HE (G)

NE-HE-MAH
TOH-TA
WO-TAH-DE-NE-IH
GINI

LO-TSO

BESH-LO
NI-JOL-LIH
BI-CHI-OL-DAH
DA-AH-HI-DZI-TSIO
TAH-BAHN (B)
A-YE-SHI
DINEH-BA-WHOA-
BLEHI
TO-ALTSEH-HOGAN
DI-NES-IH

YIS-NAH
WOLTAH-AL-KI-GI-JEH

AH-KIN-CIL-TOH
CHIDI-BI-TSI-TSINE (E)
AH-NA-SOZI-YAZZIE

NI-MA-SI
NI-DIH-DA-HI
WO-TAH-HO-NE-TEH
BE-EL-DON-TS-QUODI
BA-HAS-TEH

HO-YA (D)
WOH-DI-CHIL

Literal Translation
Clan

Red soil
Mud

War chief

Our mother
Between waters
Air Force
Chicken hawk
Whale

[ron fish
Anticipate
Approach
Battle

Beach

Eggs

Mantrap

Temporary place
Hid

Capture
Counteract

Defense
Engine
Small
fortification
Potatoes
Guard
High way
Short big gun
Important
Smart
Jungle
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English Term

LEADER
LEAVE
LOCATE

MACHINE GUN

MANEUVER
MAP
PARTY

PHOTOGRAPH

PLANE
RADAR
RAILROAD

SAILOR
SCOUT
SECRET
SMOKE
SNIPER
SPEED
SQUADRON
SUCCESS
TANK
TARGET
TEAM
TROOP
TRUCK
WARNING
WATER

Navajo Word
AH-NA-GHAI
DAH-DE-YAH
A-KWE-EH
A-KNAH-AS-DONIH
NA-NA-O-NALTH
KAH-YA-NESH-CHAI
DA-SHA-JAH

BEH-CHI-MA-HAD-NIL

TSIDI
ESAT-TSANH (R)

KONH-NA-AL-BANSI-BI-

THIN
CHA-LE-GAI

HA-A-SID-AL-SIZI-GIH

BAH-HAS-TKIH
LIT

OH-BEHI
YO-ZONS
NAH-GHIZI
UT-ZAH
CHAY-DA-GAHI
WOL-DONI
DEH-NA-AS-TSO-SI
NAL-DEH-HI
CHIDO-TSO
BILH-HE-NEH (W)
TKOH

Literal Translation
Leader

He left

Spot
Rapid-fire gun
Moving around
Map

Party
Photograph
Bird

Listen
Railroad

White caps
Short raccoon
Secret
Smoke

Pick ‘em off
Swift motion
Squash

It is done
Tortoise
Target

Tea mouse
Troop

Big auto
Warning
Water
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UNDERSTANDING GRAMMAR—PART TWO

-

RAMMAR DOES BECOME more complicated when you look at sentences, as you might expect.
However, there are, in fact, only four kinds of simple sentences.

e

. The Four Kinds
. of Sentence

e

Imperative (Command)—“Get out of my office!”
Interrogative (Question)—“Did you take my keys?”
Exclamative (Exclamation)—“Fantastic!”
Declarative (Statement)—“You are not my friend.”

R SERIVRES

As you see, a simple sentence can be very simple indeed. It needs a subject and a verb to be a
sentence—so you need to know what a subject is.

“I"Subject and Object | |
<™ _ Nominative and |
<~  Accusative ||

e

Haoramp ot i

The subject of a sentence is the person or thing acting on the verb. “The man kicked the dog”
has “the man” as the subject. It does get a little harder to spot with the irregular verbs—“John
is sick” still has “John” as the subject. The nominative form of words all have to do with the
subject. This is crucial when it comes to pronouns, as the pronoun you use will depend on
whether it is the subject or object in a sentence.

The object of the sentence is the person or thing on which the verb acts. “The man kicked
the dog” has “the dog” as an object. The accusative forms of words all have to do with the
object.

Before we go on to explaining nominative and accusative in more detail, you should know
that Imperative or Exclamative sentences often have an invisible or implied subject. “Get out!”
does have a subject—the person doing the getting out, though the word isn’t included. “Fantastic!”
as an exclamation implies “That is . . .” The verb is there in a sense, but not seen. All other
sentences have a subject and a verb. Easy.
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Nominative/ |
~ Accusative ||
<~ Pronouns ||

S———

h
|
|
1

When a pronoun is in the subject part of a sentence, we use nominative case pronouns. These
are : I, you, he, she, it, we, they, who and which.

He went home. not “Him went home.”

He and I were good friends. not “Him and me were good friends.”
She and Susan were going home. not “Her and Susan were going home.”
We went to the park. not “Us went to the park.”

Who hit Tim? not “Whom hit Tim?”

In the above examples, the pronouns are all acting on the verbs, making it correct to use the
nominative or subject form.

The accusative is the object part of a sentence. In the case of a pronoun, if it has the verb
acting on it, we use me, you, him, her, it, us, them, whom and which.

Susan went with him. not “Susan went with he.”
John loved her. not “John loved she.”

David enjoyed playing chess with them. not “...chess with they.”
Why not come with us? not “Why not come with we?”
We did not know whom to thank. not “...who to thank.”

Some of these examples are blindingly obvious. No one with the most casual knowledge of
language would say “John loved she.” However, “who” and “whom” cause problems still. It is
worth giving those two words a small section of their own.

.J | ]
Sre . Who and Whom ?f
|

P e |

Learn this: If the word in question is acting on a verb (subject/nominative), use “who.” If it is
being acted upon (object/accusative), use “whom.” Be careful—this is tricky.

Examples:
1. The man who walked home was hit by a bus. Correct or incorrect? Well, the “who” in
question is doing the walking, so it is in the subject form = nominative = correct. (You

would not say “Him was hit by a bus,” but “He was hit by a bus.’)
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2. The man whom we saved was hit by a bus. Correct or incorrect? This time, the man has
been saved. The verb is acting on him. He is not doing the saving, so it is in the object
form = accusative = correct to use “whom” here. (You would not say “We saved he,” but
“We saved him.”)

3. He was walking with his mother, whom he adored. Correct or incorrect? She is not doing
the adoring. The “who” or “whom” in question is being acted upon by the verb and there-
fore should be in the object form = accusative = correct.

Finally, for the “who” and “whom” section, prepositions must be mentioned. Most examples of
“whom” are used when it is the object of a preposition. Note that it is still the accusative form.
There is nothing new here, but this one gives a great deal of trouble. The form often comes as
sentences are rearranged so as not to leave a preposition at the end. It has the added bonus of
putting a key word at the end of the sentence, which works very well for emphasis.

1. He was a man for whom I could not find respect. If this had been written “He was a man I
could not find respect for,” it would have been wrong. “For” is a preposition and you just
don’t end a sentence with them. Note that it could have been written “He was a man I
could not respect”—to avoid the problem. This is laziness, however. Learn it and use it.

2. To whom it may concern—a formal opening in letters. Note that such a letter should be
ended Yours faithfully. If the letter begins with a name, Dear David, for example, it should
end with Yours sincerely.

A final mention of pronouns in the accusative must be made. It should now be clear enough
why it’s “between you and me”—the “me” is in the accusative, acted on by the preposition
“between.” You would not say, “He gave the car to I,” which has “to” as a preposition, or
“Come with 1.” Similarly, you don’t say, “Between you and 1.”

<~ As you now know
<™ Nominative and
< Accusative ... ||

K

For the record, genitive has to do with possessive words: mine, my, his, hers, ours etc. Easy.
Dative is the term used to describe an indirect object. In the sentence “Give me the ball,”
“the ball” is the object, or accusative. However, “me” is also in the accusative, as if the sentence
had been written “Give the ball to me.” The word “me” is in the dative—an indirect object.
Note that dative is of very little importance in English. In Latin, sentence word order is less
important. “The man bites the dog” can be written as “The dog bites the man”—and only the
endings will change. As a result, the word endings become crucial for understanding. English has
evolved a more rigid word order and so the dative, for example, has become less important.
It’s still satisfying to know it, though, and most modern English teachers can be made to glaze

UNDERSTANDING GRAMMAR—PART TWO

107



over with a question on this subject. That said, if you try it on a Latin teacher, you’ll be there
all day. . ..

The ablative case is another one more relevant to the study of Latin than English. It involves
words that indicate the agent or cause of an event, its manner and the instrument with which
the action is done. The ablative case is likely to be used in sentences with the words “from,”
“in,” “by” and “with”—prepositions. “They proceeded in silence,” for example, shows the man-
ner in which they proceeded. “He was beaten with sticks,” shows how he was beaten. Those
phrases are in the ablative.

f— -

!

L Clauses and ||
o Phrases |

<y

e ——— e ——

Simple sentences are not the whole story, of course. A complex sentence is one that has two
or more clauses, but what is a clause?

The simplest working definition of a clause is that it has a subject and a verb and is part of a
larger sentence. Sometimes the subject is understood, or implied, but the verb should always
be there. The following example is a sentence with two clauses, joined by the conjunction “so”:
“I could not stand the heat, so I leaped out of the window.”

In a sense, clauses are mini-sentences, separated either by conjunctions or punctuation.

This sentence has four clauses: “Despite expecting the voice, I jumped a foot in the air,
smashed a vase and rendered my daughter speechless.”

“Despite expecting the voice” is a subordinate clause, separated by a comma from the rest.
(Subordinate means lesser—a clause that could be dropped without destroying the sentence.)
“I jumped a foot in the air” is the second clause, “smashed a vase” is the third, and “rendered
my daughter speechless” is the last. The final two are joined with the conjunction “and.”

Note that “smashed a vase” has the subject implied from the “I” earlier on.

Subordinate clauses cannot stand on their own. Main clauses like “I jumped a foot in the
air” are complete sentences, but “despite expecting the voice” is not. On its own, it would beg
the question “Despite expecting the voice . . . what?”

Phrases are groups of words that do not necessarily contain a verb and subject. Expressed
simply, they are every other kind of word grouping that is not a clause or main sentence. A
phrase can even be a single word.

The main kinds of phrase: Adjectival (works like an adjective); Adverbial (works like an
adverb); Noun (works like a noun); Prepositional (works like a preposition); and Verb (works
like . . . um, a verb). If you want to impress an English teacher, ask them if part of a sentence
is using an adjectival or prepositional phrase.

Examples:

&

1. “Ilived in France.
position.
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