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Features 

Find out how time is divided up in 
Time Is . . .  on page 5. 

The word calendar has quite a lot to do with 
numbers. Find out what the connection is 
and where this word comes from on page 10. 

Take a look at some clocks around the 

world in Famous Timepieces on page 20. 

Can you work out what time it is in different 
countries around the world? Use the clues on 
page 25 to help. 



What I s  Time? 

How many weeks until my birthday? Which day 
is Grandma coming? What time do I have to get up 
in the morning? 

To answer such questions you need to know 

about time. But what is time? We can watch the 

clock ticking off the minutes, but we can't see 

time itself. We can only see the changes that time 

brings. Time is something we share with everyone 

on Earth, so we need a common way of 

organizing and describing time. 

A time l i ne is  used to record 
events over a period of t ime and to 
show how things change with time. 
By looking at a time l i ne of Sam's 

a rt we can see how his d rawing 
has improved over four  years. 



• 1 second equals the sa me 
amount of t ime it takes to say 

"One Mississippi". 

• 1 m inute eq uals 60 seconds 

• 1 hour equals 60 min utes 

• 1 day equals 24 hours 

• 1 week equals 7 days 

• 1 month equals 4-5 weeks 

• 1 year equals 1 2  months 

• 1 decade equals 10 years 

• 1 century eq uals 100 years 

• 1 mi l lenn ium eq uals 
1 ,000 years 



/ 
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Nature's Ti me 

Time has not always been measured 

in minutes, hours, weeks and months. 

Long ago people followed nature's time. 

They would eat when they were hungry and 

sleep when it got dark. They got up with the 

rising sun and worked while there was light. 

The changing seasons gave a pattern to 

their lives. They watched the birds and other 

animals. They saw the trees change colour, 

then drop leaves, and once more grow new 

leaves, blossoms and fruit. 

Natu re has its 
own ways of 
measuring t ime.  
Some plants such 
as water l i l ies open 
and c lose at certa in 
times of the day. 



Each season 
brought new foods 

and a new time to early 
Native American people . 

In winter  they fol lowed the 
journeys of caribou and 

other an imals .  In summer 
they col lected fru its, 

nuts a nd berries. 



Measuring Ti me 

Finding a common way of measuring time 

became important as people began to settle in 

towns and villages. Early astronomers watched 

the cycle of the moon. They saw how the moon 

seemed to grow and shrink in the same cycle 

again and again. They observed the movement of 

the sun during the day, and the distance of the 

sun from Earth during the different seasons. 

It is thought that the ancient Egyptians were the 

first to try working out how many days 

there were in a year. By watching 

the moon they divided the 

year into 354 parts. 

After skywatching for 
h undreds of years people 
now know that it takes just 
over 365 days for Ea rth to 
travel around the sun .  Th is 
ma kes one year. 



A group of large stones i n  England ca l led 
Stonehenge is thought to be one of the oldest 
ca lendars i n  the world .  Experts bel ieve that 
a ncient people used the stones to mark the 
posit ions of the sun and moon at the summer 
solstice and the winter solstice. 
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Counting the Days 

Over the years calendars have caused many 

arguments. Everyone had a different opinion of 

how many months and days there should be in 

a year. Many early calendars were based on the 

cycle of the moon. These calendars are called 

lunar calendars. The trouble with lunar 

calendars is that twelve lunar months add up 

to only about 354 days. After many years the 

calendars became mismatched with the seasons. 

Ca lendars keep 
cou nt of the days 

just as account books 
are used to keep count of 
figures. It's not surprisi ng 
then that the word 
calendar comes from 
the Latin for "account 
book"-Kalendarium. 



This interesting 
carving is a lso a 
ca lendar. The ancient 1 
Aztecs of Centra l  
America carved this 
ca lendar i n  jade.  

t' 
Th is large stone pyramid bu i lt 1,000 yea rs ago 1. is actua l ly a ca lendar! It was made by 

the ancient Mayans of Centra l America . 
The pyra mid has fou r  sta irways, 

each with 91 steps, and a platform 
at the top, making a tota l of 

365-the number of days in  
a ca lendar year. 

1 1  
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Changing Calendars 
Nearly 1 ,950 years ago a Roman emperor named 

Julius Caesar introduced the Julian calendar to 

the Roman Empire. The Julian calendar gave 

the year 365 days, split into twelve months. 

Unfortunately Julius Caesar's calendar was 

off by eleven minutes and fourteen seconds. 

In 1582 this problem was fixed. A new calendar 

called the Gregorian calendar was introduced by 

Pope Gregory XIII. After years of arguing, most 

Western countries adopted this calendar, although 

they all had to lose eleven days. This is the 

calendar we use today. 

A Ju lian Calendar 

When Ju l ius  Caesar 
introduced h is ca lendar 
the months of Ju ly a nd 

August were added 
to the year. 

1 



Counting the Days contin ued 

This  is a French 
ca lendar from the 
1400s . It shows the 
month of February. 

Some ca lendars 
a nd clocks use Roman 

n umerals .  To read Roman 
numerals  just remember that 

the letter I equals 1, V equals 5 
and X eq uals 10 . If an  I is before 

another letter, 1 is su btracted, 
so IV means 4. If a n  I 

comes after another letter, 
1 is added so VI 

means 6. 

1 3  



The Chinese Calendar 



Find the year you 
were born on the 
c ircle below. Th is  
is you r  Chinese 
an ima l  sig n .  Read 
the description of 
you r s ign on the 
right .  Does th is 
sound l ike you? 

Rats are often very c lever. Rats l i ke to 
make the most of the situation they are i n. 

Oxen are honest, kind,  hardworki ng 
and rel iable. 

Tigers are leaders and take r isks. They l i ke 
excitement. 

Rabbits are often cari ng. As chi ldren they 
enjoy school and team sports. 

� Goats are easy-going and always 
look for the best in people. 

Monkeys have g reat i magi nations 
and love contests. 

Roosters are very friendly. They 
have many i nterests and hobbies. 

Dogs l i ke to he l p others. They make 
honest and loyal friends. 

Pigs usual ly love read i ng, writ ing and 
having fu n. 



( Te ll ing the Ti111e 

People had ways of telling the time long 

before mechanical clocks and watches were 

invented. The first
' 
clocks were probably 

sundials. Sundials use the sun's movement 

across the sky to tell the time. The sun casts a 

shadow that moves across the dial and points 

to the hours. The ancient Egyptians, Greeks 

and Romans also used water, sand, candle 

and rope clocks. 

Some 
sundia ls  are as 

smal l  as a watch. 
Others a re h uge. This 

large sundia l  is in a 
pub l ic  park i n  
New Orleans, 

U .S.A. 



Water Clock-A water c lock was made 
with two pots, one with a hole in it. 
How much ti me had passed cou ld  be 
seen by how m uch water had d ra i ned 
from one pot to the other. 

Sand Clock-A sand clock, or hourg lass, 
had two g lass bul bs joi ned by a sma l l  
open i ng. One g lass bul b  was f i l l ed with 
sa nd. lt took one h our for the sand to 
d ra i n  from one bu l b  to the other. 

Candle Clock-A ca ndle c lock was 
s i m ply a can d le with ma rks on it. 
As the ca n d le burned down to each 
mark it measured that a set amount 

of time had passed. 

Rope Clock-A rope c lock was made from 
a rope with knots tied i n  it at regular  
spaces. The rope was soa ked i n  water 
and l it. As the f i re bu rned past each knot 
a period of ti me was counted off. 



C l ocks and Watches 

I n  Europe the first mechanical clocks were in 

church bell towers. They had no face or hands, 

but kept time by striking a bell every hour. 

Later, clock faces and hands were added so that 

people could see what the time was, as well as 

hear the sound of the bell . 

The first watches were made in Germany in the 

1500s and were worn from belts or around the 

neck on a chain. 

Women were 
the first to wear 
watches on the ir  

wrists . Men d idn 't 
wear watches on thei r 

wrists u nt i l  the First World War, 
when it became 
d ifficult for them 
to get to 
their pocket 
watches. 



Escape wheel-This  is 
caught and let go by 
the anchor. The escape 
wheel contro l s  the 
speed of the clock. 

Gears-These make 
the m i nute hand go 
around 12 times faster 
than the hour hand. 

Pendulum-The swinging 
of the pendulum contro ls  
the rocking of the anchor. 

Weight-This hangs on 
a cord wound around a 

shaft. The wei g ht turns the 
shaft to move the gears. 



-

FAMOUS 
TIMEPIECES 

B ig  Ben i n  London, 
England is  one of the 
largest clocks i n  the 
world .  The clock's bel l ,  
which ri ngs every 
q uarter of a n  hour, can 

be heard for over 
14 ki lometres. Bu i lt i n  

1858 Big Ben hard ly ever 
needs fixing .  It does need 
clean ing  though .  Check 
out the cover of this book 
to see how this is  done! 



O ne of the most i nteresting 
clocks in  the world is the 
Astronomica l Clock of Prague 
i n  the Czech Repu bl ic .  This 
famous clock was bu i lt i n  1410 
and has been keeping  time for 
six centuries . Every hou r 
twelve carved fig u res move 
and a rooster crows . As wel l as 
showing the hour, the clock a lso 
shows the positions of the sun,  
moon and stars . 

Legend says the ru lers of 
Prague b l inded the clockmaker, 
so he cou ldn't make another 
clock as beautifu l as thei rs .  

The world 's only 
steam-powered clock 
can be found in  Vancouver, 
Canada . Tou rists come to see 
the clock and hear  it whistle 
every 15 m inutes . Th is  "hot" 
clock was bu i lt i n  1977 . 



What Ti me I s  lt? 

For many centuries people in every country 

of the world worked with their own local time, 

based on when the sun rose and set in their area. 

As travel increased in the 1800s people became 

confused by different times in different 

places. Railways needed standard �R 
timetables of departures and arrivals. 

ailway1 
The British railway companies solved 

the problem by using the time at a 

place called Greenwich in all their 

stations. This time, which is called 

Greenwich mean time, was adopted 

by all of Great Britain. 

. .. �LONDON t STOPPING AT AI 
STATION A�; 

WATERLoo 
BARN ET 01 
ST.ALBANS 08 

DUNSTABLE 09, 
NORTHAMPToN 101 
COVENTRY 121 
LEICESTER 131 

I4.H 
NOITINGRAM 1515 

1600 
1640 

MANCHESTER 1800 
BRADFORD 2010 

2100 



EEDs� 
AT IONs 

DEPART 

0800 

Since 1852 people i n  
Greenwich have told 
the time by the 
twenty-four-hour 
clock outside the 
Greenwich Observatory. 
Th is clock a lways tel ls  
the right time as it  is 
contro l led by a special 
master clock. The 
master clock sends 
electrica l s ignals once 
each second to make 
the Greenwich clock 
tick. People sti l l  set 
thei r watches to this 
specia l  clock. 



Your Time, 
My Ti me 

In 1 884 people from different countries held 

a meeting to make a standard time system 

around the world. They decided that 

Greenwich mean time would be the starting 

point for time everywhere _10 -s 
else. The world was split ;;g. 

into 24 time zones, each 

marked by a meridian. 

The time is the same 

across each time zone, 

and it is one hour 

ahead of or behind the 

neighbouring time zones. 

The International Date 

Line marks where one day 

ends and another begins. 
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10 A. M. 

The time is  12 noon at Greenwich, 
Eng land . F ind the time at: 

• Miami ,  U . S.A. 
• Vancouver, Canada 
• Johannesburg,  South Africa 
• Perth, Austra l ia  

Now fi nd the t ime where you l ive. 

nesburg, South Africa 

6 P.M. 
5 P.M. 



/Timekeeping Today 

Today we have many different timekeepers. 

We wear watches and carry phones that display 

the time and the date. Our homes have digital 

clocks on microwaves, stoves and televisions. 

We have ornamental clocks, grandfather clocks 

and alarm clocks to wake us in the morning. 

Calendars and diaries remind us of things 

we need to do and places we need to be. 

We have no excuse for being late, 

no time to spare and no 

time on our hands! 

The most accurate 
clocks in the world are 

atomic clocks (shown right). 
Invented i n  the Un ited States 

i n  the 1950s, they ga in or 
lose no more tha n  a second 
in  1 mil l ion years. Because 

they a re so accurate atomic 
clocks a re used i n  

space travel . 



Many ski l ls and 
trad itions can be lost 

or forgotten over time .  
To keep ski l ls such as 

clockma king a l ive, 
knowledge needs to 

be passed from older 
to you nger people. 

27 
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Can you fi nd the mea ning of the 
sayings below by fol lowing the grid 
references? 

• Many moons ago . . . . . . . .  8:00 

• Work around the clock . . . .  8:45 

• Ti l l  the cows come home . . .  6:15 

• In the nick of time . . . . . . .  6:45 

• Time fl ies . . . . . . . . . . . . .  5:00 

• Time wi l l  tel l  . . . . . . . . . . .  3:45 

• A stitch i n  time saves n ine . 7:30 

• Once in a b lue moon . . . . .  6:00 

• Have time on your  hands . .  4:45 

• Time is a great healer . . . . .  7:15 

The truth will 
be shown sooner 

or later . 
. .... -. .... 
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Gl ossary 

lunar calendar - a ca lendar based on 
twelve l unar  months, or cycles of the moo n .  

Each l unar  month i s  about 2 9  1f2 days long . 

mechanical clock - a clock that is driven 
by a clockwork motor inside it rather than 

by electricity 

meridian - an imaginary l i ne that forms a circle 
around Earth from the top to the bottom 

Pope Gregory XIII - the head of the Roman 
Cathol ic Church from 1 572-1 585 

Roman Empire - the name used for the ancient 
Western world .  The Roman Empire was ru led by 
powerfu l emperors who l ived in  Rome, Ita ly. 

summer solstice - the longest day of the year. 
In  the Northern Hemisphere it is  on J une 20, 2 1  or 
22 .  In the Southern Hemisphere it is on December 
21  or 22.  This marks the beg inn ing of summer. 

twenty-four-hour clock - a clock that is used to 
clearly show the difference between morn ing  and 
even ing hours .  Us ing twenty-four-hour ti me 9:00 
A.M. would be shown as 0900 and 9:00 P.M. would 
be shown as 2 100.  

winter solstice - the shortest day of  the year. 
In the Northern Hem isphere it is on December 

21 or 22 .  In the Southern Hemisphere it is  
on Ju ne 20, 21 or 22 .  Th is marks the 

beg inn ing of winter. 



Index 

astronomers 8 

atomic clocks 26 

Big Ben 20 
12-hour 24-hour ca lendars 9- 1 5, 26 

time t ime 
1 A.M. 0100 candle clocks 16-17 

2A.M. 0200 dig ita l clocks 19,  26 
3 A.M. 0300 Greenwich mean time 22-24 
4A.M. 0400 

mechan ica l clocks 1 6, 18-2 1 ,  23, 26 
5A.M. 0500 
6A.M. 0600 Roma n  n u merals  13 

7 A.M. 0700 rope clocks 16-17 
8A.M. 0800 sa nd clocks 1 6- 1 7  
9 A.M. 0900 

6-7 
10 A.M. 1000 seasons 

11 A.M. 1100 steam clock 2 1  
12 NOON 1200 Stonehenge 9 
1 P.M. 1300 sundia ls  16 
2 P.M. 1400 
3 P.M. 1500 time l i nes 4-5 

4P.M. 1600 time zones 24-25 
5 P.M. 1700 watches 16,  18-19, 26 
6 P.M. 1800 

7 P.M. 1900 
water clocks 1 6- 1 7  

8 P.M. 2000 
9 P.M. 2100 
10 P.M. 2200 
11 P.M. 2300 
12 P.M. 2400 

31 



) 
-

32 

Discussion Starters 

1 Today we have lots of different ways 
to measure the passing of time. However, 

the changing of the seasons is still very 
important. What are some of the things you 

do in summer, autumn, winter and spring? 
Why do you do these things at these times 
of the year? 

2 In 1 752 most Western countries changed 
to the Gregorian calendar and lost eleven 
days. What would have been some of the 
problems caused by losing eleven days? 
What would be good about losing 
eleven days? 

3 The first clocks were not very reliable. 
What do you think some of the timekeeping 
problems would have been with these clocks? 

• sundials 
• water clocks 

• sand clocks 
• rope clocks 

• candle clocks 


