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BUILDING A HOUSE

Imagine you find yourself in a forest. Night is falling.
You have to build a shelter.

You gather sticks and stack them up to make a
cabin, but the sticks keep toppling over. Ar last you
learn how to tie them with vines to hold them upright,
but when you crawl into the cabin, there’s hardly any
space inside. Logs dont keep out the rain either. It
trickles between them and drips on vour face.

Maybe you find yourself in the mountains, so you
decide to make a stone house. But though you gather
all the stones you can find, you don't have anything to
stick them together with. After hours of hard work,
vour house is just a heap of rocks.

If vou find yourself by a river, it's even worse: there's
nothing to build with but mud. You squeeze out the
water and pat it into shape, but as the sun dries it,
long cracks appear and your walls collapse in a cloud
of dust.

In the end you decide to find a shelter that's already
there, so you look for a cave.

And that's what the first people did. They didn't
have tools strong enough to shape wood or cut rock.
They didn’t know how to glue stone or stiffen clay. So

whenever they could, they made their homes in caves.

Now look around you at the house you live in. May-
be you live in a brick house in the country with a tall
roof rising above the trees. Maybe you live in a condo
in a city and your windows look across miles of roofs
and chimneys, squares, and streets. Maybe you live on
a farm or by the sea, in an apartment over a shop, or a
house down a side road. Wherever you live, you prob-
ably have heat to keep you warm in winter, a bathrooem
with faucets that gush hot and cold water, and electric
lights so you can read at night. It's a lot better than
Erowing up in a cave.

How people left caves and learned to make places
like your home is the story of buildings. The way your
house looks, whether it's old or new; the way it differs
from the house next to it, from the church at the end of
the road, the cathedral in your favorite city, the office
where your parents work, the hospital you were born
in, and the school you study in— that’s all part of the
story too. And the story begins with people building
houses to shelter them from the wind and rain, to pro-
tect their families from wild animals, and to keep their
possessions safe from enemies.

As soon as people had invented better tools, they

used them to build houses. People in forests built




Frame walls

log cabin

cabins of logs. They cut down tall, straight trees, and
made the walls by stacking one log on top of another.
If they overlapped the logs at the corners, the walls
were stronger. They found that sloping roofs were best
for keeping off rain, but sloping roofs pushed the walls
outward, so they learned how to link the walls with
beams to hold them steady.

It's hard work cutting down trees, so before long
people came up with easier ways to make houses from
vood. They started with light frames for the walls,
placing posts an arm’s length apart with rails on top and
biottom, then covered the frames to keep the weather
out. Sometimes they used overlapping planks as a cov-
ering, sometimes woven sticks that they plastered with
mud or clay. They lined the frames on the inside as
well, so their walls would be smooth and clean.

To make a good frame house, people had to invent
strong ways to fit wood together. They also learned
that frames were less wobbly if they fitted them with
diagonal pieces of wood to brace them.

Up in the mountains, people experimented with
ways of sticking stones together. Some stones, if they
were heated in an oven until they were incredibly hot,

Diagonal braces Sione house

gave off a white powder called lime. Although lime
burned their hands, people discovered that when they
soaked it in water and mixed it with sand, it made the
kind of glue we call mortar. Using mortar, they were
soon sticking stones together to build strong, high
walls. They found their walls were even stronger when
they overlapped square stones at the corners, just as
forest dwellers did with the logs for their wooden cab-
ins. Inside, they used the lime-and-sand mixture as
plaster to smooth the stone walls.

People on seashores and in deserts even found a
way to build shelters with mud. Rather than pile it in
a heap, they turned it into bricks by packing it into
wooden molds and drying it in the sun. In the north,
where it was cooler, they baked the bricks in ovens, or
kilns, instead. Dried bricks could be used like little
stones, and people quickly learned the best ways of
overlapping them to make their walls as strong as pos-
sible. People in deserts kept their sun-baked bricks
from cracking by plastering them on the outside with
mud.

Whatever the walls of their houses were made
of —wood, stone, or brick—builders found that the

Differant types of brickwork



Thatched roof

hardest thing of all was making a good roof. To begin
with, they simply piled logs up in a roof shape, but
however tightly they stuffed the cracks with grass and
leaves, rain dripped through onto their beds. It was
better, they found, to start by making their roofs as
frames, using rafters. Then they could attach cover-
ings over the rafters to keep out the rain. For the cov-
erings, farmers gathered grass in bundles and tied it
to the rafters as thatch. It made their houses look a
bit shaggy but kept them dry inside. Mountain people
covered their roofs in thin stones that they artached to
the rafters in overlapping sheets. Slate made the best
roofs because it could be split into sheets no thicker
than their fingers. Builders who were molding clay for
bricks baked clay roof tiles as well, shaping them to
help the rain run off faster.

The important thing for every kind of roof was to
make it stick out over the walls to direct the rain as far
from the house as possible,

And so, as the centuries went by, people learned how
to make log cabins, frame houses, stone huts, houses of
brick, and houses of sun-baked mud, or adobe. They
experimented until their houses were strong enough to
withstand the wind and tight enough to keep ourt the
rain. And wherever they lived, they built their houses
in the way that suited them best. Some people were
always on the move and needed houses they could
pack up and carry with them. The Sioux, who traveled
to follow the animals rhey hunted, carried tepees of
sticks with leather hides stretched over them, while

Slate roof

Clay fite roof

the Bedouin, whose flocks roamed for thousands of
miles, made tents they could load onto camels for each
day’s journey. Fishermen built houses on stilts to raise
them above floods. Mountain dwellers built overhang-
ing roofs to deflect snow.

Houses looked different in different parts of the
world because people built them from whatever
materials they had on hand. Inuit hunters made shel-
ters called igloos from packed snow. Fijians wove walls
of reeds. The Musgum of Cameroon built earth-and-
grass houses that looked like beehives. And because
they were proud of their homes, people decorated them
to make them special. Some scratched patterns in mud
walls, while others painted their roofs in bright colors
or carved the faces of animals into the beams.

For thousands of years people built homes like
these —as many people still do on every continent of
the world. Bur all these houses had one big problem,
however strong or beautiful they were.

They were all very uncomforrable.

To start with, they were dark. People cut square
holes in the walls as windows, but windows let in the
cold and rain, and when people closed off the win-
dows with wooden shutters, their houses were as dark
as ever. When night fell, there was nothing to light the
houses with but smoky little oil lamps.

Next, they had no running water, so there were no
bathrooms or kitchens. People carried jars to a nearby
stream, but the jars were heavy and it was hard not to
spill the water on the way back. And when they needed

N
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the toilet, they had to go
out in the rain and dig a
hole in the ground.

Worstofall, houses were
cold. Children lay awake
at night, shivering as icy
drafts cut through cracks in
the walls. Old people hud-
dled under blankets, but
the cold still numbed them.
When people tried lighting
fires, their houses filled with smoke and everyone had
to run outside coughing. It was better when they cut a
hole in the roof to ler the smoke out, but even so, fires
were dangerous in houses of wood or thatch, and fami-
lies would often return from the fields to find smoking
ruins where their homes had once stood.

So in some parts of the world, as people grew
richer, they invented ways to make their homes more

Simple sione chimney

comfortable.

They built chimneys so they could light fires indoors.
Chimneys were made of brick or stone so they wouldn't
burn, and they rook smoke safely out through the roof.
After thar, houses were much warmer, and people could
cook indoors rather than outside in the rain.

To make more space, people built upper floors from
wooden beams covered with planks, as well as staircases
so they could climb from one floor to another.

To make their homes brighter, they needed something
that would let light in but
keep rain out, so they used
glass, which was made by
heating sand and solidifying
it in thin, hard sheets. Glass
came only in small picces
to start with, but builders
linked the picces together
with metal wire and fitted

them in wooden frames to fill

window openings. Thanks

to glass, people could sit
indoors in bad weather and
watch the rain drumming
harmlessly  against
windowpanes.

their

For centuries, glass was
expensive, so only the rich-
est people could afford
it. And it was the rich, of
course, who made the most

Eady gloss window

comfortable homes of all.
They plastered their walls smooth, then painh‘:d them
with gorgeous decorations or hung carpets and tapes-
tries on them. They decorated their floors with precious
stones or mosaics— pictures made out of tiny stones
fitted together. They had water brought to their houses
in metal pipes so they didn't need to go to the well,
and they built sewers to take waste away. The ancient
Romans, who lived in Italy two thousand years ago,
even invented central heating by raising their ground
floors on struts and blowing hot air under them.
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Roman underfloor heating

And all the time, people kept finding new ways of
building. The Romans made use of the arch. Before the
arch, no one could make really wide openings because
beams were small and weak, but arches made of brick or
stone were stronger than any beam and reached much

10




Arch

farther. Using arches, people could build bridges firm
enough to drive carts over and wider openings for their
windows. They even learned to make long arches called
vaults that covered whole rooms.

Mext, the Romans invented concrete by mixing stone
into the lime and sand they used for mortar. They poured
the wet mixture into molds, and when it had dried, they
took the molds away and found that it had sec hard as
stone. Concrete could be used to make foundations for

walls, to E;1_1.' flat 1]:::”'5, .'md oven to shapc vaules.

Wooden fuss

Carpenters learned to make small bits of wood
cover wide spaces by fitting them together as trusses,
which, with each piece of wood balanced against the
next, seemed to hang in the air by magic. In time they
invented better ways to bind wood together to give their
trusses strong, fexible joints.

By this time, many people lived in towns rather than
farms or villages. The first towns formed around riv-
ers or harbors, grew up where roads crossed to make a
marketplace, or appeared where seldiers camped around
a king’s palace. Because there was less space in towns,
houses grew taller, rising four or five stories into the air

and teetering toward one another across narrow streets
jammed with horses and carts. From their bedroom win-
dows, town children stared at roofrops and blank walls
instead of trees or hills. Gathering food didn’t mean cut-
ting it in the fields but going to the shop or marketplace.
Water didn't come from clear streams; it was pumped in
from the countryside through pipes. People who lived in
towns and cities didn’t build their own houses. Instead
they rented apartments from landlords. In ancient Rome,
landlords built huge blocks of apartments called fusufae,
or islands, where dozens of families crammed together
around narrow courtyards, listening not to birdsong but
to the sounds of their neighbors arguing and traffic rum-
bling along the street outside.

1



Living in ciries could
be exciting, but it was also
dangerous. Families still
cooked on open stoves and
bakers stoked their ovens
to make bread, so smoke
coiled into the air from a
thousand hearths. Fires
broke our all the time,
and because the wooden
houses were builr so close
together, flames could leap quickly from house to house,
alley to alley. The smell of burning would drift through
open windows and people would hurry to gather their
belongings and stampede downstairs. Often children
were woken in the night to go outside and watch, shiver-
ing, while streets blazed and roofs collapsed in showers
of sparks. To prevent fire from spreading, cities passed
laws to ban houses thar rose too high or spread too far.
After a great fire destroyed most of London in 1666, a

law was passed calling for houses to be separated from
one another by a brick wall.

Somerimes laws made buildings safer. Sometimes new
inventions made them stronger. A merchant might come
back from overseas with stories of a new way to hold up a
roof or build a staircase, and everyone would copy it. At
other times, wars broke out, towns grew poor, and people
forgot the skills their par-
ents had learned. Bur saill,
for hundreds of years,
people lived in homes of
stone, brick, or wood;
roofed them with tles,
heated them with fires: and
lit them with oil lamps. It
seemed as if they would
live that way forever.

And then, more than
two hundred years ago,
there was a change in the

way people made things.
Chairs werent made by
craftsmen anymore; they
were made in factories,
China
plates were also made in
factories; so were knives
and forks, pots and pans,

using machines.

e T . = and carpets and cloth

The Greal Fire of london

Steal kame

were woven by machines
far more quickly than
they could be made by hand. Today we call this change
the Industrial Revolution, and it changed how build-
ings were made as well.

Until then, for instance, glass could be produced only
in small panes, but inventors figured out how to make
it in sheets so large and strong that builders could con-
struct whole walls of it. They also discovered that fitting
several layers of glass together, or double glazing, kept
out the cold. Metal had been used in buildings for years
to make locks and door hinges and to attach stones to
one another. Lead, the softest of all metals, had been
used to fill gaps on rocfs. But metal hadn’t been strong
enough to hold whole buildings up until engineers took
advantage of two new ways to process iron, which pro-
duced cast iron and steel. A steel beam could reach
much farther than a wooden one and carry more weight.
By bolting steel beams
columns together,
engineers constructed vast
frames that raised bigger
more  quickly

and

buildings
than ever before. They
strengthened concrete as
well, by pouring it around
steel bars to make rein-
forced concrete.

With such strong new
materials, buildings could
become longer and wider.

12



Tuclor houses

There was no point in making them taller, though,
because people got tired climbing too many stairs. Bur
when an American, Elisha Ortis, invented an elevator
that took |14.;::]1Eq: from foor to Aoor ;mtﬂm:ltic:‘l“}', there
was no limit to the height of buildings, and towers
soared into the -'l-;_l;,

Otis’s elevator was powered by electricity, which
completely changed how people lived. In the past,
houses were lit only by oil lamps and candles, which
gave out such a dim glow that most people went to bed
at sunset and rose ar dawn to make the most of the
sun’s light. Gas lamps, which were invented soon after
the Industrial Revolution, burned better than candles,
but electric lights shone brighter still. They lit homes
so brilliantly that people could stay up all night, read-
ing, talking, or eating. In towns that had once been
dark after sundown, every window glowed and chains
of street lamps shone on the cobbles.

MNew inventions made houses warmer as well as
brighter. Gas boilers heated water and pumped it
through radiators to heat homes without the smell and

Parsion apartments
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Gaongian Iownhouses

danger of an open fire. In the past, everyone had to
fetch their water from streams or wells—as many peo-
ple in the world still do today. But in richer countries,
pipes were laid to bring water, both hot and eold, 1o
bathrooms and kitchens in every home. People simply
had to turn a faucet to ger as much water as they liked.
If you look at the home you live in, you can see how
far people have come since living in caves. You can prob-
ably see how your house was built—whether it has siding
or brick walls, whether its made of wood or concrete.
You might even be able to
guess when it was buile. If
it's made of rough stone or
timbers filled
with plaster, it’s probably
old.
houses

crooked in

very Eighteenth-

century in some

countries  were built as

townhouses—side by side,
with windows only ar the
front and back. Older town-
houses were mostly finished

in brick; later ones were

-

often plastered and painted.
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If your home is in the
middle of a iy, it could be
in an apartment building,

where evervone shares the
hallway and stairs. It might
even be a late owenteth-

century high-rise,

Modem high-nse




Bur homes, of course, are not the only kind of build-
ings. Look out your window and you'll see stores and
offices, factories and schools, police stations, hospitals
and warchouses. From the moment people learned to
raise walls and cover roofs, they used their skills to
make shelters for many different reasons. Farmers put
up sheds for their animals, coops for their chickens,
and barns to store the crops they grew. Carpenters
built workshops. Blacksmiths built forges where sparks
flew from their hammers. Merchants built warchouses

Bams

to store the cloth, spices, wine, and oil they brought
back from overseas. In towns, people built shops and
markets, inns and meeting halls; they built courts
where criminals were tried, hospitals where sick people
could be cured, and schools for children to learn in.
To give themselves somewhere to relax after work, they
built theaters, athletic facilities, and racetracks.

Herbor

Windmill

People used stone, brick, and wood for other
purposes too. Engineers constructed wharves to build
ships in and harbors to dock them. They bridged rivers,
dammed lakes, and cut tunnels through mountains.
They built windmills on hilltops to catch energy from
the wind and watermills whose wheels were turned by
rivers rushing through valleys. When wars broke out,
kings built castles protected with ramparts and battle-
ments and ringed their towns with strong walls.

Since the Industrial Revolution, every new inven-

tion has needed new buildings to serve it. Electricity

Woater mill

required power plants to generate it. Machines required
factories whose chimneys belched smoke into the sky
and whose clatter echoed from the hills. When rail-
roads began to link towns, engineers invented train
stations. As airplanes developed, runways and air-
ports were built. People today keep inventing things,

14



and they'll keep inventing new kinds of buildings
too — buildings we haven't seen yet, to do things we
can't even imagine,

Some types of buildings have always been designed
with special care. Kings wanted their palaces to show
people how powerful they were, so they built great
halls for their followers to gather in and throne rooms
where they could deliver orders. Worshippers wanted

foclory

the places they prayed in to show how much they hon-
ored their gods. Muslims decorated their mosques with
rich tiles, Hindus carved stone into intricate patterns,
Christians raised churches on soaring columns, and
Jews built synagogues with beautiful Arks to hold the
Torah. People build buildings for purposes other than

Train slafion

practical ones. They want them to show others what
they care about and whart they believe in. So they make
them as beautiful as possible — or somerimes, if they're
making a fortress or prison, 45 scary as possible. And
that'’s why buildings change the way we feel. They can
fill us with awe or calm, joy or dread. They can be so
beautiful that we never want to leave or so ugly that we
hurry out the door, vowing never to go back.
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Airport

Buildings are far more than piles of brick or frames
of steel, because every one, no matter how large or
small, carries the dreams of the people who made it.
When you look at a building, you wonder who lives or
works there. When you visit a building, vou ask your-
self who built it and why. And as you stare at buildings
and wonder about the people inside them, you under-
stand that that's what makes them so special.

Every building has a story to tell.

15
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THE KING WHO CONQUERED TIME

The Pyramid of Djoser, Saqqara, Egypt, 2650 BCE

Deep in the heart of Africa, the great river Nile rises
from underground and begins its journey north o the
sed. Along the way, its water brings life to the fields
around it, making seeds sprout and plants grow, Long,
long ago, farmers gathered to rill and plant their crops

along the riverbank. and that was how the land of
Egj:pt was born,

water their erops. They sailed the N ile in boats of reed

e s
a;img and spreading news, Egypt became rich and

W T

}e lorganized, 5 country not only of farmers but alsg

of me i
merchants and sailors, Its ryler Was a mighty kip

known as the Pharach, i

. Farmers usually live dmong
n, but merchants gather in
were built by the Tigris and
northeast of Eg}"pt.
in those towns: of v

the fields they work
towns. The firse towns
Euphrates Rivers, to the
The pharachs heard storjes of life
ast brick temples that ¢y be
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for miles, of powerful armies, and of mighty leaders
whose palaces were decorated with carved animals. So
they built temples and palaces of their own, raised their
OWwn armies, and set out o conquer their neighbors.
‘Thf greatest of all Egypt's rulers was Pharaoch
Dj‘f’s'-:?f- He expanded his kingdom far into Africa and
ijl’ﬂbl:t, and his people worshipped him as a god. But as
tme went by, ap uneasy feeling began to keep Djoser
awake at night. He Was the most powerful man in the
world, but gne day he would dje Just like the poorest
beggar. He had defeated all his enemies, but he could
fIEVEr conquer time,
i cifﬂ‘: ¢ would live among the gods. But l’hli‘tt
S d:renc:? to rhle pharach. His body would still
i Im]sr. His fE::ml_v would die; his servants would
five thousand Ers.“’mﬂd cnguer Bgypt. Ina thuusemd 3
Years, who would know the name Djoser?
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Maybe at night he walked out into the desert. The
moon shone on the sand dunes. In the distance, he
could see mountains. And perhaps it was then that
a thought came to him. Mountains don’t die. Rock
doesn’t crumble to dust. A man lives only one short
lifetime, but rock lasts forever. If he built himself a
tomb of rock surely his name would last forever as well!

Djoser ordered his minister, Imhotep, to build a
tomb of stone. It would be the most magnificent Egypt
had ever seen. Pharaohs of the past had raised square
mounds of earth and brick as tombs, but the desert
wind soon scoured away their walls. A stone tomb
would defy the sandstorms. It would defy time itself.

Imhotep trained his masons to smooth the face
of the stone and set it in blocks to make a single flat
wall. When they had raised a square mound for the
base of the tomb, Imhotep ordered them to build a
smaller square on top of it, and another on top of that,
and so on until a vast white pyramid of stone—a

man-made mountain — towered against the
blue Egyptian sky.

Next he planned a shrine to stand alo ngside
the pyramid. Most shrines didn’t last long,
since their brick walls cracked in the sun and
their wooden columns rotted. But Imhotep
ordered everything to be made of stone.

The walls of the shrine were as smooth as
the pyramid and were decorated with carved
grooves that cast shadows when the sun fell on
them. The entrance was placed at the center
of one wall, with other openings placed sym-
metrically on either side. To hold up the roof,
Imhotep ordered his men to build great col-
umns of stone. Wooden columns were usually
decorated with bundles of reeds, so the masons
carved their stone columns to look like reed
bundles as well. The tops, or capitals, ofwooden
columns were decorated with palm leaves, so
they carved stone capitals that swelled like the
leaves of the palm tree. Imhotep summoned

the best artists in Egypt to decorate the walls, and the
shrine rang with the sound of hammers as Djoser’s great
monument filled with pictures portraying his bartles
and conquests.

When Djoser died, musicians played as his body
was laid in the pyramid and the door sealed. Other
pharachs followed him and built pyramids of their
own. For thousands of years, the kingdom of Egypt
endured, but at last, just as Djoser had feared, it was
conguered by other, more powerful, kingdoms, and the
pharachs were overthrown.

Djoser's great pyramid at Saqqara didn’t fall, though.
It remained, like a mountain against the Egyptian sky.
Sandstorms buried his shrine. But when it was dug
out, thousands of years later, its walls were as smooth
and strong as ever.

Today, people still travel to Egypt to marvel at the
pharachs’ power and wealth. Dijoser was right: ki
may die, but stone lasts foreve
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PYRAMID OF DJOSER

The tomb Imhotep built for Pharaoh DIN"""
wasn't a single building but a vast cﬂmE ex
of rooms, corridors, and courtyards, with
the pyramid af the center.
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PYRAMIDS AND TEMPLES

= pharaohs ruled Egypt for thousands of vears, Many
vied Djoser and built tombs. At Gize the pharochs
20ps, Chephren and Menkaure raised three vast
mids cled in shining stone. They can siill be seen
ide Cairo today.

Hie gret piramids &) Gise

araons built shines io their Gods o5 well, A

, thelr copital iney raised femples io gods

' Amon and Khens. To fil visitors with awe, the

s leading fo the i=mples were fined with cored
5, each templs wigs Gporoached through o

d ringed with columns, and the enfionce door
in & vasi woll of sione. Inside. the femples were
ause the Egyptions didn't know hov io cover
ith vaults or frusses 5o they hod fo sef colymns
sther. Visiiors stumbled thiough the shadows
Clumns ‘owering over them fike the trunks o
$in o forest of rock.

Temple of luvny

|

The polace complex af Knossos, Crele

THE TEMPLES OF GREECE

From the Pyramid of Dioser to the Parthenon

The Nile River flows into the Mediterranean Sea, so
the Egyptians began to trade with the people who lived
on the islands of Greece. Greek merchants brought back
wonderful stories of the pharaohs’ temples and palaces,
and Greek kings began to build palaces in the same way.

The people of Greece, who were farmers and fisher-
men, had never seen such buildings. The palace of King
Minos at Knessos, in Crete, was so big that people called
it a labyrinth and joked that Visitors got Jost wandering
from room to room, They made Up stories of a mongger

at the heart of the palace that would eat those who lost
their way. One story was about a prince named Theseus
who was brought from Athens to be thrown to the
monster. Minos's daughter, Ariadne, fell in love with
Theseus and 8ave him a ball of thread to unwind as he
went into the labyrinth, In the story, Theseus killed
the monster, felt hig way back along the thread, and
fan away with A rjadne.

The Greeks loved to tell one another such stories
as they sat q¢ night in the halls of their palaces. But




bad times came to Greece. An earthquake toppled
Minos’s labyrinth. Wars started, armies invaded, and
the other palaces were burned down, Gradually their
ruins disappeared. Vines wound around beams and
thrust through walls. Roofs collapsed and earth buile
up over them, burying the great halls where stories had
been told, the hearths where fires had burned, and the
beautiful paintings that had once covered the walls.
The palaces were forgotten.

Hundreds of years later, archaeologists went search-
ing for them. They asked Greek farmers if there was
any sign of ancient ruins nearby and would sometimes
hear that in a particular field, plows often caught on
fragments of pottery or that a certain hill was full of
old bronze arrowheads. Often they found nothing.
But sometimes, as they dug deep underground, their
trowels rang on stone, and they would find the edge of
a wall or the face of a broken statue. Then, carefully
sweeping aside the soil, they would uncover walls and
floors, decorated jars that no one had drunk from for
centuries, or paintings of dolphins that no eye had seen
since the day the palace fell.

After the palaces were ruined, long centuries passed
before peace returned to Greece and people began to
think of building again. They started by raising temples
to the gods they worshipped: to Zeus, king of the gods,
and Hera, his queen; to Apollo, the sun god; and to
Athena, the goddess of wisdom. They built with wood,
surrounding their temples with columns and giving
them sloping roofs to divert the rain. Gradually, as their

Early Greek wooden lemple

The grand staircase al Knossos

cities became wealthier, the Greeks started to build
temples in stone cut from the mountains that towered
around them. They carved patterns in the stone and
decorated them in vivid red, blue, and gold paint. They
filled the gable ends of the roofs, or pediments, with
statues of gods and heroes.

Every town competed to make the most magnificent
temple, but it was Athens that built the finest of all.
It was called the Parthenon and is still famous for its
beauty today. But it arose from a catastrophe that nearly
destroyed the city.
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BEIEREE GRLE'S PROCESSION

The Parthenon, Athens, Greece, 447 BCE

High over the roofs of Athens, its sheer cliffs rising
above the streets and markets, stands a rock called the
Acropolis. In ancient times, it was the stronghold of
the city. Athenians retreated there in times of danger,
they gathered there in times of rrinmph, and they covered
the hill's crest with fine temples. The finest temple of all
was dedicared ro the city’s patron, Athena, goddess of
wisdom. The roof of the Parthenon could be seen from
the mountains around the city, and even from ships out
at sea, where passing sailors marveled ar the wealth of
Athens.

Every four years the citizens of Athens marched up
to the Acropolis in a procession to pur a new robe on the
grear statue of Athena that stood there, The procession
showed what was special about Athens, for there was no
king riding at the head of the people. Long before, the
citizens had gotten rid of their kings and begun to rule
themselves. Instead of obeying a king's orders, they gath-
ered in assemblies 1o argue, debate, and vote on what to do.

The Arhenians prospered in their free town, but one
day a shadow fell over their freedom. Far to the east,
where the sun rose each morning, lay the mighty empire
of the Persians. To the towns close by, the Athenians
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seemed powerful and rich, but they were feeble com-
pared with Persia’s great king, whose armies conquered
the pharachs of Egypt, spread his empire for thousands
of miles, and swallowed up any country that defied
them. When the great King Darius argued with the
Greeks, he sent his armies to devour the little towns of
Greece as well.

The Athenians gathered in their assembly and voted
to fight back. They knew they were outnumbered, but
there was no time for the other Greeks to send help. Each
citizen sharpened his sword. Each freeman buckled on
his armor. Grimly they marched north and, at the Battle
of Marathon, defeated the great king's army. That night
the Athenians lit fires outside the Parthenon to celebrate.

But their triumph didn't last long. Scon afterward,
Darius died, but his son Xerxes vowed to take revenge on
the Greeks who had defied his father. He gathered a new
army whose ranks swarmed into Greece, and he launched
a navy whose ships covered the horizon with sails. This
time the Greeks seemed to have no chance. Some
Spartans made a brave stand at the pass of Thermopylae,
but Xerxes’s army swept them aside, burst through the

walls of Athens, and set the city on fire.




By then the Athenians had taken to their ships. From
far away they watched black smoke coil up from the
Acropolis as the Parthenon burned.

The sea was their last refuge, and on it they determined
to fight. When the Persian navy swept into the bay, the
Athenians were ready for them. The battle that followed
turned the sea the color of blood and raged all day until
the waves were covered with the wreckage of Persian ships.
Only as night fell did the Athenians know they had won.

Xerxess army marched home, but the Athenians
returned to a city in ruins. Houses were burned and shops
ravaged, while nothing remained of the temples on the
Acropolis but blackened timbers and scorched marble.

Pericles, the Athenians’ leader, encouraged them to
rebuild their city, but it took many years to repair public
buildings and markets and build houses for all the people
who had lost their homes. All that time, the ruins of the
Parthenon stood forlornly on the Acropolis. Pericles often
climbed up there to look down en the city he loved. From
among the heaps of charred stone, he could see politicians
arguing in the assembly, audiences cheering in the theater,
and philosophers debating in the marketplace. That was
what made Athens special, he thought. Athenians had
used their wealth not to build tombs or palaces for kings
but on better things: on thinking, talking, wondering,
It wasn't for nothing that the city was named after the
goddess of wisdom.

The Persians didn't want to just ruin Athens's monu-
ments, he thought. They wanted to destroy the city’s
whole way of life.

And when, at last, the Athenians had time and money
to rebuild their temple, Pericles was determined that the
new Parthenon would show everyone what the city stood
fior. It must be perfectly proportioned, perfectly decorated.
[t must be a temple to Athens itself.

He ardered great blocks of marble to be carted all the
way from Mount Pentelikon. He hired Phidias, Greece's
most famous sculptor, to plan the building and carve the
decorations. Phidias put all his skill into the plans. He
decided to give the temple eight columns across the front,

instead of the usual six. He labored over the temple’s height
and width so that they would seem exactly balanced. He
checked the proportions of even the finest detail: the
rise of the steps and pitch of the roof, the height of the
stonework in comparison to the columns, the width of the
columns, how much they tapered, and the exacr amount
of space between them.

From a distance, buildings often seem to bulge slightly,
so Phidias made the Parthenons sides curve inward.
Columns often look as if they're leaning outward, so0 he
made them slope inward just enough to look right. From
whichever direction people saw it, from the mountains
around Athens or from ships far out at sea, the new
Parthenon would crown the Acropelis, its stone glowing
in the sunshine, as if it had stood there forever.

Phidias decorated the temple with some of the grear-
est carvings he had ever made. On one pediment he told
the story of Athena's birth; the other showed how the
Achenians had chosen her as their goddess, Above the
columns he carved centaurs, who were half man and half
horse, battling with gods. Bur the finest carving of all was
the frieze—a sort of carved strip cartoon— that stretched
around the inside of the colonnade.

For that, Phidias chose as his subject the procession
of the citizens of Athens when they marched up to the
Acropolis together to give their statue of Athena a new
robe. His workshop filled with the taps of hammers as he
and his stonemasons carved magistrates in their gowns
and horses stamping in the morning air. They carved girls
waiting in line and young men flicking the reins of their
chariots. They carved beasts snorting, women waiting
patiently, and priests carrying gifts for the goddess in their
arms. Every Athenian knew and loved those procession
mornings: the chilly dawn air spiced with the smell of
incense, the children being hushed by their parents, and
the solemn faces of the elders. Now they were captured in
stone forever. And Pericles, who visited the building every
day, gazed up at the fricze with pride.

The Parthenon was more than a temple to a goddess.
The Athenians themselves were part of it.
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THE PARTHENON

The Parthenon was a Doric temple (see side
flap) with eight columns under each pediment East pediment
and seventeen along the sides. Inside were fwo showing Ihe story
rooms. One contained a siatue of Athena. of Athena’s birth

The other was used as a freasury.
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THE CLASSICAL ORDERS

The Greeks invented sets of nules, or orders, for how
sione temples should lock. The buildings mode by the
Gresks ond Romans using the orders of architecture are
Known as classical.

3
vord fnefop: They held up o caned sone

n that wes dacomaied with stane blacks ko
look ke the baome of wooden lemples

banie cotumns were simmer than Doric
wines:: They curved grocelully fom botiom
k3 dop. The capdak of the tops of lonic
columns ware deconotad with seralls that
lockiad fike roms’ hoens,

The thind Grder was Carinthian.
Corinihizn eolumns were the mos!
elnbaats, Their eopials were decomgted
o ook like the :'.'-".'-:,' jaaves of the

acornihs phont

Leter ine Bomans come up with another
version of the Daric order a5 well as o il
sider, the simplest of ol known as Tuscan,

The classical orders were set ot using mafhematical pronortions.

Forexample. Doric and Tuscan calumns wers usyally seven o

e’:_"-,-'-i“ fimes o3 ""u__;-'l" 5. i wdaith lanie COMMAS Were nine times

& high. and Corinthion columns nine and a helf times as high.
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The Colosseun, Rome

THE ROMANS

From the Parthenon to Hagia Sophia

Greek travelers built temples wherever they settled, and
all over the Mediterranean people copied them. When
the city of Rome, in Italy, grew rich, its citizens cov-
ered their hills with buildings in the Greck style, and as
they conquered their neighbors and turned Rome into
a mighty empire, they built monuments wherever they
went. From Africa to Scotland, Spain to Asia, classi-
cal buildings decorated with columns and enriched with
statues rose above towns.

The Roman army employed engineers who were
skilled at setting up camps, building roads, and bridg-
ing rivers. In the provinces the Romans founded, their
engineers laid out new towns such as Londinium

(London), with courts for the magistrates, wharves for
the merchants, and aqueducts to bring fresh water from
the countryside. Roman engineers were always looking
for new ways to build. Because there was no stone in
many of the places they conquered, they became skillful
at building with bricks. They learned how to make
arches so that they could span wider rooms than ever
before. For the circuses Romans loved so much, they
raised tiers of arches in a ring around the stage. They
made brick walls higher and stronger by filling them
with a mixture of rubble and mortar. And that was how
they discovered a whole new material: concrete,

Lime is a kind of glue made by burning limestone
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in a kiln. Mix it with sand, and
you have mortar to hold bricks
together. Mix stones in with the
mortar, and you have concrete.
Concrete is cheap and strong,
Best of all, if you pour it into
molds while it is still wet, 1t can
be made into any shape you like.

To start with, the Romans
used concrete for foundations
and walls, but they soon found it could be poured into
the shape of a tunnel to make a vault. Most buildings
at that time were still narrow inside, because their
roofs were no wider than the wooden beams support-
ing them—even the Parthenon was dark and cramped
inside. Using vaults, engineers could make rooms far
bigger and grander. And then they came up with an
even better idea, They took an arch and spun it around
in a circle. It made a shape like a ball cut in half: a
dome. When you stood under it, the roof curved over
your head like the sky itself.

In Rome the emperor Hadrian decided to rebuild the
Pantheon, a temple to all the gods, and ordered his archi-
tects to cover it with a vast dome of concrete. No one was
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The intenior of the Pantheon

The Pantheon

sure if it could be done. For months workmen labored
over the wooden scaffolding that would support the
dome while the concrete set, and engineers built models
and checked calculations. They decided to make the con-
crete as thin as possible so it wouldn't be too heavy and
to leave a hole at the top to let light in. Then they mixed
lime, sand, and rubble, poured it in, and waited.

Most people said it was impossible to put a roof over
such a large space. Everyone worried that the walls
wouldn’t be strong enough. Nervously the engineers
climbed the scaffold each morning to see if the concrete
was set. And at last they gave orders for the scaffold to
be removed.

Only now would they find out if their idea had
worked or if the dome of the Pantheon would crash to
the ground and crush them all. They held their breath
as the workmen knocked away the last strut. And then
cheers echoed around the new temple— the dome had
worked. There, soaring above them, was a great arching
curve with a blinding disc of sunlight in the center.
Going into the Pantheon felt like diving into the sea.
The dome soared overhead; light poured down from
above, cascading off every ledge and recess and setting
the marble walls on fire. Domes made a completely new
kind of room. For the first time, buildings weren't grand
Just because of their grand decorations. It was the space
inside them that made them beautiful.

It was in another city, far east of Rome, that the
Romans built the greatest dome of all, in a church called
Hagia Sophia, in Constantinople.
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THE HEART OF THE CITY

Hagia Sophia, Istanbul, Turkey, 532

Over time, the Roman Empire grew so big that one
emperor couldn'’t govern it all, so Emperor Diocletian
divided it in half. The western halfwas ruled from Rome,
The east lacked a capital city until Emperor Constantine
laid outa great town on the banks of the Bosphorus— the
strait dividing Europe from Asia—and named it after
himself: Constantinople.

Constantine was determined that his new city would
be as grear as Rome itself, so he filled it with statues,
gardens, and colonnades and laid out stadiums, circuses,
courts, and baths. Bur Constantinople was g eity with
a difference, for unlike rhe emperors who came before
him, Constantine didn’t believe in the old gods whose
temples filled Rome. He was a Christian and wanted the
greatest building in his city to be 3 church. He dedicated
it to Holy Wisdom — Hagia Saphia in Greek.

After Constantine’s death, Constantinople became
more and more magnificent, His Hagia Sophia church
was replaced with a larger one, and whep that was
dcstm_wd ina fire, Emperor Justinian SELOUL to uu]urgc
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it again. He sent for two of the most famous scientists
in Europe, Isidore of Miletus and Anthemius of Tralles,
and gave them a simple order. He had read in the Bible
about the great temple King Selomon had built for
the Jews in Jerusalem. He wanted Hagia Sophia to be
greater still.

Isidore and Anthemius planned a church in which
arches would rise from arches, vaults from vaults, to
a central dome that soared high above the city. They
tmagined light pouring from a thousand windows like
water tumbling from the mouths of a fountain, Isidore
Was a scientist angd Anthemius a mathematician. They
figured out how the weight of cach vault could be car-
ried by a stone SUppert or buttress and how to set each
arch springing from the last. When the whole space was
roofed, they sent iy craftsmen skilled in paintings and
MOSAICS to cover the walls with gilded decoration.

declared when he visited the new
church, * hoge surpassed you "+

The peaple of Const

"Sa!a»m:,'jusriniun

antinople gasped when they
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first entered Hagia Sophia. The building seemed to be
made not of brick and stone but of space and light. The
historian Procopius said that the topmest dome seemed
to be “suspended from heaven” by a “golden chain.”

The church became the heart of Constantine’s
cty. It wasn't just the center of Constantinople— or
Byzantium, as most people called it. It was the place
Byzantines dreamed of when they were abroad. As they
neared home, sailors crowded their ship's bow, watching
for its dome to rise above the horizon like the peak of a
mountain. Emperors were crowned under the mosaics of
Hagia Sophia; emperors were buried beneath its marble
floor. For nearly a thousand years, priests chanted,
candles winked on its golden walls, and incense floated
up to its mighty dome. Great buildings aren't just beauti-
ful works of art; they carry people’s dreams and hopes.
Hagia Sophia carried the dreams of a whole empire.

Gradually, though, that empire grew weaker. Soldiers
from the west attacked Byzantium, burned palaces, and
stole statues. From what is now Turkey, in the east, a
new power, the Ottoman Empire, appeared, and its
forces drew closer with each year that passed. At last
the day came when Constantine X1, the last emperor

of Byzantium, looked down from the walls and knew
his city could hold out no longer. The armies of the
Ottoman sultan Mchmed I1 spread as far as the horizon,
His ships filled the sea.

Constantine walked slowly through the streets 1o
Hagia Sophia. Inside, priests chanted, candles flared,
and smoke wreathed up toward the dome, just as it had
for nearly a thousand years. Flow often had Byzantines
come here to worship when danger had threatened their
walls? How many prayers had echoed from the dome?
Now men and women crowded around its altars, des-
perately praying for God's help. If Hagia Sophia was
Byzantium’s heart, it was now throbbing pitifully at the
city’s death. Constantine lit a candle and prayed with
the others, but he knew there was no escape for the city.
Tomorrow Hagia Sophia would be in the hands of the
Orttomans.

At dawn Mehmed's soldiers burst through the walls.
They raced from street to street, setting fire to houses
and slaughtering the defenders. When they reached the
great church, they battered down the doors, chased out
the priests, and began tearing the gold mosaics from the
walls. One by one the candles on the great altar were
put out. The Christian prayers of Hagia Sophia came
to an end.

But when Mehmed himself arrived soon af terward, he
felt no wish to destroy the great church. The Ottomans
were Muslim, and the Muslims had built many beauti-
ful mosques, such as the Mosque of Ugba at Kairouan
and the Mosque of Ibn Tulun in Cairo. Hagia Sophia,
Mehmed thought, could be the most beautiful of them
all. So he ordered the church to be converted. Though
the prayers of the Christians were silenced, Hagia Sophia
became a mosque, and the Muslim shahada, or profes-
sion of faith, sounded from its vault.

Byzantium — orlstanbul, asitisnowknown — became
the capital of the Ottoman Empire, bur Hagia Sophia
still soars above the Bosphorus, and, fifteen hundred
years atter it was built, its dome still hovers in the air as
though suspended from heaven by a golden chain.
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Massive bultresses took
the weight of the dome

f——

HAGIA SOPHIA

The Parthenon was more beautiful on the

outside than the inside. Hagia Sophia was On either end of the

the other way around. It was the interior, moin dome was a sermi
e 3 y circular opse covered

with its dome, windows, and mosaics, that e

took every visitor's breath away.
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THE MIDDLE AGES

Cothedrals weren't the only great buildings of the Midale
Ages. Town councils buil markelplaces and meeting hells
to show off their wealth. Groups of merchans in the same
business gof iogether to build guildhalls, each one lorger
and gronder than the last.

= 3¢

Guilghalls in Ghent, Balgiym

Most of all, the Middle Ages were ¢ fime of fighiing,

so kings ond noblemen byil greal castles io defend
themselves and overwhelm their enemies Castles began
as simple towers, buf engineers soon surounded them
with mogts and cuter walls and became more and
more skilliul ot designing basiions, barbicans, towers,
and diowbridges 1o defeat afiackers, Secure in his sione
casfle, & nobleman could defy anybody,
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BUILDINGS AROUND THE WORID

From Notre Dame to the Forbidden City

The Egyptians and their neighbors had been the first to
build marvelous palaces, walled cities, tombs, and te mples.
But kings all over the world wanted palaces to prove
their power, while priests everywhere wanted temples to
show how they respected their gods. Around the world,
trees were felled, stone was hacked from mou ntains, and
massive buildings rose into the air.

The first Americans built the great city of Teoti-
huacn, raising pyramids that could be seen from miles
around. The Maya built the city of Palenque, with pyra-
mids topped by temples and a palace for their ruler, Pacal.
At Uxmal they laid out a governor’s palace whose stone
walls stretched as far as the eye could see, while at Cuzco
the Incas decorated their buildings with gold.

In India stonemasons hewed temples out of solid rock
and carved fantastic shrines to Hindu gods like Vishny

and Shiva. The Indian way of building shrines spread all
over the east, even as far as Angkor Wat in Cambodia,
where avast temple to the Hindu god Vishnu was crowned
by spires that looked like towering clouds of stone, When
European travelers visited Angkor Wat, they gazed at it
in astonishment. “J¢ is grander than anything left to us by
Greece or Rome,” one of them said.

The Arabs filled North A frica and Spain with mosques
whose minarets soared up into the sky and whose court-
yards, intricately carved or decorated with tiles, replaced
the city’s roar with the splash of water and the murmur
of prayer. Still farther east, the empire of China had been
united at about the time the Romans started to conquer
Europe, and Chinese philosophers, scientists, and inven-
tors developed ideas that would change the world.
Chinese buildings were different from buildings in
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Mosque of Ibn Tulun, Cairo, Egyp!

Europe, Africa, or America. Even the grandest were
made of wood. Most Chinese buildings were low, with
long colonnades of wooden posts to provide shelter Fram
the wind and sun, but sometimes they perched one story
on top of another to make high towers called pagodas.
Chinese carpenters invented their own ways of joining
timber to raise roofs that curved like tree branches. Cut-
side, the roofs were covered in brilliantly glazed tiles,
while their wooden beams were carved with the faces of
dragons and painted vivid red or gold.

Indoors, Chinese houses were so comfortable that
they made Western ones seem crude. The floors were
spread with soft carpets and the
walls hung with silk. They were
decorated with finely made furni-
ture, delicate bowls, and vases of
porcelain so thin they were almost
transparent.

The Chinese way of making
buildings was copied in neigh-
boring countries. Korean builders
made elaborate wooden temples.
In Japan people didn’t want fixed rooms, S0 their
carpenters made walls with joints neat enough to be
taken apart and assembled elsewhere. While Chinese
builders loved grandeur, the Japanese preferred their
buildings plain. Wood was beautiful enough in itself
they thought; it didn’t need paint or decoration. They
laid plain rice mats on their floors and fitted their walls
with sliding screens that opened to reveal beautiful
gardens. To the Japanese a house was somewhere to
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escape the troubles of the world, a place of calm and
contemplation.

No one needed to escape the world’s cares as much
as Shogun Ashikaga Yoshimitsu, who ruled Japan on
behalf of the emperor. All day long he worked, reading
reports and meeting his advisers. At night he returned
to his estate exhausted and sat by the side of a little lake
where trees swept the water with their leaves. There
he felt his strength return. It was his favorite place on
earth, and every night he grew sad when it became too
cold to stay out. So when he retired, Yoshimitsu decided
to build a pavilion there. He didn't need a proper
house with kitchens and bedrooms,
just a room where he could watch
the lake. And so the Kinkaku-ji, or
Golden Pavilion, took shape. The
Kinkaku-ji was as calm as the water
that reflected its slender columns
and delicate balconies, as elegant as
the rushes that bowed to each gust
of wind. As the sun dipped toward
the horizon each evening, Yoshim-
tsu sat on the temple’s balconies and felt all his cares
fall away.

Ar about the same time, the ruler of China decided he
wanted a very different building—one that would show
the world how powerful he was. China was the largest
country on earth, so when Zhu Di, the Yongle Emperor,
third ruler of the Ming Dynasty, planned a new palace in
Beijing, he didn’t build a delicate pavilion.

He built a whole city.




Hall of Supreme Hammony

Gaie of Supreme Harmony

Ene: Golden Water Biver

THE FORBIDDEN CITY

Zijin Cheng, Beijing, China, 14064
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The emperor Zhu Di called his palace Zijin Cheng: the
Forbidden City. No one could enter jt unless invited.
Nothing happened there except by his command.

A moat 170 feer (50 meters) wide surrounded the
Forbidden City. Its walls were as tall as 4 house, and
each corner was crowned with a tower. The walls were
painted red, the color of good fortune. In cach wall
was a gate from which a road, long and straight, set out
through the Imperial City, through the eity of Beijing,
and out to the farthest corners of Ching.

In every town, every village, every field of China, Zhu
Di's word was law. Enthroned in the Forbidden City,
he would snap out an order, horsemen would set off,
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and thousands of miles away a man would be arrested,
a minister fired, or a family covered in wealth. To the
Chinese, the Forbidden City was the center of the uni-
verse, and when visitors arrived there, dusty from their
long journeys, Zhu Di wanted them to find a perfect
world, a miniature China, a place whose order and har-
mony explained why he had taken the title of Yongle,
the Emperor of Perpetual Happiness.

Entering through the Meridian Gate, visitors found
themselves in a vast courtyard. Across it ran a water-
way, the Inner Golden Water River, which meandered
through the Forbidden City. Five bridges faced them.
They had to cross one to reach the Taihemen, the Gate




CANTILEVERS

Insiead of using russes, Chinese carpenters invented
their own way of bulding roofs to cover great halls,
courts, and meefing rooms. Filling each piece of wood
together wilh an infricate join!, they balonced beam on
beam to make canlilevers,
which juted out from the posts
that supported them, and rose
higher and higher until they
met in the middle.

nothing changed. Fabulous banquets were served from
the kitchens. Servants prostrated themselves before the

throne. It was as if time stood still.

A cantilever is like o bec
Yet no power lasts forever, even though rulers try to cantilever is like o beam

held onky af one end

fix it in stone. Armies are defeated; emperors fall. The
descendants of the Emperor of Perpetual Happiness lost
their throne, and another dynasty took their place in the
Forbidden City. Still the Golden Water River Howed
through the courtyards; till the trees blossomed in the
of Supreme Harmony, which led to the emperor’s inner imperial gardens, but China itself grew less powerful.
courtyard. By the time they reached the Tathemen, most The world changed; foreign soldiers arrived; generals
were already trembling with fear. When they passed  began to squabble and fight. Emperors sent instruc-
through it, they fell to their knees in awe. For beyond  tions from the Forbidden City, but no one obeyed them

the Taihemen, on a high terrace of marble, stood the  anymort. They ordered armies into battle but no longer
Taihedian, or Hall of Supreme Harmony, where the had armies to command. Other people ruled China,
emperor’s throne stood under 2 ceiling decorated with but, entombed within the Forbidden City, the Chinese

Chinese hall using caniiievers 1 suppert the ol

a coiled dragon. EIMperors never realized that their power was gonc. | B e

Past the Taihedian were more great halls, while all The last emperor of all was just a boy. His servants Much later, people all over ine ;-or ‘hm;m reu:zepie
around it lay more courtyards, more colonnades, and told him he ruled the whole of China, but he didn't haw strong Cﬂﬂ:ﬂ:;m E:J:}:‘mtﬁ;e FG{TE‘E‘L;F;:T;
more palaces. Each had its purposet; each had a name. know what China looked like—he had never been out- to consinuet Vs L

One was the Hall of Military Eminence, another the  side the walls of his palace. One day the servants left.
Hall of Literary Glory, for everything 1n China had its He stood beyond the Hall of Supreme Harmony and

reflection in the Forbidden City of the Yongle Emperor. watched them go, filing out through the Taihemen.
till more courts Afterward he was left alone but for a few guards and

Seeiland ond the Cuebec Bridge in Conodo.

Unseen to mOSt Visitors, there were § e ,
: eror himself live in the  com -
:};!urlji Eb;g ?:iv;ﬁ;f;::;?z his empress in the Palace  of the waterway, or sat on l.js ;hmn:. u.ndc: rtimlfmlcj
of Earthly Tranquillity- dragon. Ma}’nekhe wa:_f;:m t muf me ;c md: .::
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the walls of the Forbidden City. They never saw the 7hu Di had dreamed of @ pAIACE = utd o 1d .
: arrived at the gates; the whole world. The palace remained, but the dream e th:

But inside the city; had come to an end.

anions. Maybe then he stood on the marble bridges

people they governed. Courtiers
armiies set. off for wags far away
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The rocls were decorated
with fish and other waler
creglures, They wene
supposed to protect the
palace from fire.
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The Hall of Preserving Harmomy was
usad lor banguets and lesser ceremanies

THE FORBIDDEN CITY

Roof tiles At the heart of the Forbidden City were the three
Eosd god great halls where the emperor received visitors and
performed official ceremonies. They were built
of wood, painted and carved, and raised
above the ground on marble terraces.

The eaves of the roofs
i were richly carved

Each hall was surounded by wooden
columns painted red, the color of forune

Three fiers of
marble platforms
lifted the: main
halls high above
the grﬂund

Imperial throne

COMPLETE COMPFLEX




From the Forbidden City to Villa Rotenda

Brunelleschi’s dome, Florance

In western Europe, people built Gorhic churches,
cathedrals, and castles for hundreds of years. Every town
competed to come up with the most magnificent build-
ing. In France the cathedrals of Chartres, Reims, and
Amiens soared into the sky, and in each the vaults were
higher, the windows bigger. The people of Chartres were
s0 eager to build their cathedral that when they had no
horses to pull their carts, they grabbed the harnesses and
dragged stone to the building site with their bare hands.

Sometimes, as ideas changed, parts of churches would
be pulled down and rebuilt in a new way. Sometimes
things went wrong and the walls crashed to the ground
in clouds of dust. In those days, engineers didn't know
how to calculate the weights and forces in a building, so
they had to work by experiment. Gradually, though, they
learned to make walls thinner, to balance the weight of
vaults with flying buttresses, and to raise stone spires so
slender that they picreed the clouds like arrows. But at
about the time the Forbidden City was being built in
China, there was a change in the way Europeans built.
And it began in Iraly.
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Italy had been home to the ancient Romans, and it
was full of the ruins they had left behind —aqueducts
and bridges, temples and theaters. Although Iralians
sometimes built Gothic churches and sometimes copied
the buildings of the Byzantines, they never forgot about
ancient Rome. And as time went by and they learned
more about the Romans, they became more and more
fascinated by them. They discovered that the Romans
hadn't lived in castles but in elegant palaces and villas
where they led lives far richer and more stylish than
those of their own time. And they began to dream that
they might live like the ancient Romans themselves and
build Roman buildings of their own.

That was the start of what we call the Renaissance,
a “rebirth” of classical (meaning Greek and Roman)
ideas. But when the architects of the Renaissance tried
to copy Roman buildings, they found they didn't have
much to go on. They knew the Romans used round, not

Albeni’s church of Soni’ Andrea, Manlua
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Bromante’s Tempielto al San Pieko, Rome

pointed, arches, and they knew about the orders of clas-
sical architecture: Deoric, Ionic, and Corinthian. They
had a book about buildings by a Roman architect named
Vitruvius (although a lot of it was about bridges and mil-
itary camps). They visited Rome to see temples like the
Pantheon. But most of the buildings the Romans had
left were in ruins. Renaissance architects were a bit like
cooks with all the right ingredients but no recipe.

5o they set about inventing classical buildings all over
again. In Florence an architect named Filippo Brunel-
leschi put a Roman-style dome on a new cathedral and
designed simple churches with classical arches. Another
architect, Leon Battista Alberti, wrote a book abour clas-
sical architecture and designed a church in Mantua with

a front that looked like a Roman arch. A third, Donato
Bramante, went to Rome and built classical palaces and
a lietle round temple in the Roman style. And the pope
decided to rebuild the great cathedral of Saint Peter’s in
Rome in the classical style too.

One day classical architecture would take over from
Gothic and spread all over the world. But before that
could happen, someone had to figure out how to use
it not only for palaces and churches but for all kinds
of buildings. The person who did that was a stonema-
son named Andrea Palladio from a little town in Italy
called Vicenza.

And he did it not by making classical buildings richer
or more ornate but by making them as simple as possible.
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MEESPERFECT HOUSE

Villa Rotonda, Vicenza, ltaly, 1567

Vicenza was near the great trading city of Venice, and
its leading cirizens grew wealthy selling the Venetians
food from their farms. But unlike Venice, which was
full of beautiful buildings, Vicenza was small and ugly.
“Full of farmers,” most people sneered when anyone
mentioned it.

Thar made the noblemen of Vicenza furious. They
may have owned farms, but they also tried hard to stay
in touch with the latest ideas. They studied ancient
Greek and Roman books, and as they sat together under
the stars, drinking their wine, they discussed the very
things that had fascinated Greeks and Romans so many
centuries before. How do vou make things beautiful?
Can something perfect be made on earth, or is perfec-
tion only an idea? Can you make a perfect statue? Can
you make a perfect house?

One of the noblemen, Gian Giorgio Trissino, was
rebuilding his own house and noticed that his best
stonemason, Andrea della Gondola, often joined them
to listen to their discussions. Andrea had read all the
books on classical buildings and learned how to copy
classical carvings. Trissino decided to send him to Rome
to study the ruins for himself. But before Andrea left,
Trissino gave him a new name: Andrea Palladio, after
the Greek goddess of wisdom, Pallas Athena.

In Rome, Palladio spent his days drawing and
studying. By measuring old columns, he rediscovered

the subtle calculations that made them look just right.
He found that even the simple carvings around doors
or windows had carefully worked-out measurements
that obeyed mathematical rules. Classical architecture
wasn't only about the different orders, he realized; it
was about math. He drew the plans of ancient houses
and temples and learned that classical buildings were
symmetrical, which meant one side was a perfect mirror
image of the other. The best rooms were perfect squares
and circles. If they were rectangular, the proportion
of width to length was carefully calculated. And as he
worked at his sketchbook day after day, Palladio came
to a conclusion. Buildings didn't have to be decorated
with elaborate columns, arches, or statues to be beauti-
ful. What really mattered was the relationship of each
part to the others. If you made buildings symmetrical
and used math to balance each part within the whole,
you could make them as simple as you liked.

Back home in Viecenza, Palladio started design-
ing country houses for the noblemen. They couldn’t
all afford elaborate carvings, but he made their villas
simple, symmetrical, and perfectly proportioned. Soon
Falladio was asked to improve the city of Vicenza as
well, so he filled the streets with palaces and covered the
shabby old government building with tiers of classical
arches. Instead of being a poor market town, Vicenza
became one of the most beautiful cities in the world.

46



One day, Palladio had a visitor from Rome: a priest, Paclo
Almerico, who told him thar he had decided to move to
Vicenza. He had bought a hill outside the city, and on it he
wanted Palladio to build him the perfect house.

How often had Palladio and the others argued about the
idea of a perfect house? Most people said it wasn't possible to
make something perfect out of rough bricks and wood. Only
ideas could be perfect, not things. Could you make a building
out of an idea?

Palladio took a piece of paper and drew a square on it. Wasn't
the circle, the simplest shape of all, also the most perfect? He
drew a circle within the square. Paolo Almerico's house would
be perfect in shape—a circle within a square. The center
would be a circular hall; each side would have a porch looking
out over the beautiful landscape of Vicenza. The outside walls
wouldn't need elaborate decoration; they were better with-
out it. By keeping Pacle Almerico’s house pure and simple,
Palladic made his most beautiful villa of all.

One thing troubled him, though. How many people would
ever travel to Vicenza to see his perfect villa? How many
people would go to Rome and study for themselves until they
learned the secrets of proportion and symmetry? So Palladio
decided to put his work into a book. He and his assistants
drew Paclo Almerico’s villa—a plan that showed its layout,
elevations that described each side, and a section that cut it
open like a doll's house. They drew every building he had ever
designed. Painstakingly they drew the monuments he had
visited in Rome, the best carvings for windows, the strong-
est ways to build a wall. By the time they had finished, their
drawings filled four velumes.

Palladio’s Four Books of Architecture were published all over
Europe. In France and Germany, Spain and Britain, people
pored over the drawings and copied them. Palladio’s designs
were so simple that anyone could use them. By following his
rules, people could make beautiful buildings from materials as
cheap as brick and plaster. And as they studied the designs of
Paolo Almerico’s house, they understood for themselves what
Palladio had discovered as he sat among the ruins of Rome:
beauty doesn’t depend on rich decoration. The simplest things
can be the most perfect.
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SYMMETRY

lines of symmehny

Your foce is symmetrical. If you lock at

the two sides of your face, you'll see that
one is a mirror image of the other. Mark

a rectangle on a piece of paper, and you
can draw a line of symmetry that divides

it info exactly equal halves. Classical
architects always Iried to make their buildings
symmetrical, as Palladio did.

You can add a second line of symmetry fo
a square or reclangle, culling it not just into
equal halves but equal quarters. Circles
are completely symmetrical. By designing
his villa as a circle inside a square, with

a porch on each side, Palladic made a
building that was perfectly balanced.

Villa Rotonda's lines of symmetry
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COMPLETE BUILDING

The pedimanis were
decorated with sculptures

Pediment

Eniablaiure

There were four
porlicoes, oneon
each side of the villa

lonic columns

e

The piano nobile contained ihe

mast imporbant rooms

Each portieo conlained
an enlrance door

The anfrances lo the
| sepvanis rooms wend
hidden under the sleps

Each portico was
approched by a flight of
staps leading to the mos!
important floay, the piano
nobile on lop of the p"ﬂll'l

GEOMETRY

Renaissance architects used geometry and
mathematics lo plan their buildings. Each part of o
building was a symmetrical shape such as a square
or reclangle, and the whole building needed io be
symmetrical as well.

The plan of Villa Rotonda

People during the Renaissance believed that
mathematics contained the secret of pure beauty
and that things looked right only when they
reflected mathematical proporfions. Mathemalics
linked everything: ideas, buildings, and people.




IFIE EMPEROR'S GRIEF

The Taj Mahal, Agra, India, 1632

Western Europeans weren't the only ones to seek per-
fection in their buildings. They weren't the only ones o
use symmetry and geometry. The temples built by the
Maya and Incas in South America were symmetrical. So
were Hindu buildings such as the temple ar Angkor War,
Muslim marhemaricians were famous for their skill, and
Muslim architects devised systems of proportion that
made each part of their buildings seem perfectly balanced
against the others.

After the Ottomans conquered Byzantium, their
great architect Mimar Sinan, who lived about the same
time as Andrea Palladio, designed mosques that were
exactly symmetrical, with a dome ar the center and a
minaret—a tower for calling people to prayer—at each
corner. After Hagia Sophia was turned into a mosque,
Ortoman engineers became expert at building domes
tor themselves and spread their knowledge across the
Muslim world. At Isfahan, in Iran, the domes of the
mosques towered above the desert and could be seen
from miles away by travelers making the long journey
from China to Europe. The dome of the largest mosque,
the Masjid-i Shah, rose 174 feet (53 meters) into the air
and was covered with gleaming blue and green tiles.

Northern India was conquered by Muslim rulers
known as the Mughals. The Mughals admired the stone-
carving that Indians used to decorate Hindu temples. But
they also brought with them the Muslim love of mathe-
matics and geometry, and just cutside Delhi, their capital,
they made a building even more perfectly balanced than
the villa Andrea Palladio had built for Paolo Almerico.
Like the Villa Rotonda it was designed around a dome
above a square and was symmetrical in every way. Like
the Rotonda it seemed to hover above the ground as if it
came from another world. But it wasn't a pleasure-house.
Ir was a tomb.

Emperor Shih Jihan was the fiercest and most pow-
erful of all the Mughal rulers. Every year his soldiers
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conquered more territory and the poets at his court sang
of more battles and more victories. The treasure in Shih
Jahan's storerooms was piled so high that no one could
count it. But although kings envied Shah Jihan and
armies trembled at his name, Shah Jahan cared for only
one thing: the love of his wife, who was so beautiful
that he called her Mumtiz Mahal, Jewel of the Palace.

When Mumtiaz Mahal fell i1l and died, Shih Jihan
was heartbroken. And he ordered his architects to build
a tomb worthy of the love he felt for her.

Sculptors were summoned from all over India. Ele-
phants dragged blocks of marble across the plains. Above
the Yamuna River, workmen dug canals, set out gardens,
and raised a huge platform of white marble for the tomb.

At each corner of the platform stood a slender
minaret. At the center rose white marble walls pierced
by arches and inlaid with precious stones. The four
wills of the tomb were identical, with a giant arched
doorway at the center of each. Inside was an octago-
nal chamber with an entrance in each wall and an arch
above each entrance. The tomb stood at the center of
the chamber. And exactly above it rose the huge dome
of white marble that hovered over the body of Mumtaz
Mahal like a marble moon.

Every wall was decorated with carvings, jewels, or
inlaid stone, with flowers, patterns, or holy texts. When
the rising sun touched the dome, it seemed to glow with
its own inner light.

The tomb was called the Taj Mahal. Around it Shih
Jahan laid out gardens filled with streams and ponds so
that wherever he walked, he could see the reflection of
the Taj Mahal and remember his wife.

“The sight of this mansion creates sorrowing sighs," he
wrote. And the sun and the moon shed tears from their eyes.”

And he would stare at his wife's tomb and think of
the d'.l:l.' when he would die in his turn and ﬁ:mlly be laid
'.11:’:11}_];5—.hl|: Mumediz Mahal, Jewel of the Palace,
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PATTERN

Muslims were forbidden by their religion from moxing
pictures of people, so Muslim designers became expeis
ol patiems instead. Somefimes the patiems were infricale
geometric shopes; sometimes they followed the swirling
forms of planis and leaves. The Ofiomans painied paifems
onfo cenamic files, which they baked in kilns until ineir
Colors shone like precious jewels. When the sun was of

its hotiest, people could go into courtyards filed with cool
blue and green files as f they were eniering o gorden.

{znix file

Al the Taj Mahal, Indiion stonemasons, who were fomous
for their crafismanship, used o variety of technigues 1o
decorate Mumfaz Mahal's fomb, In some places they
corved designs info the stone. In others they scraiched
lines and rubbed paint into them, In yel others they cut
grooves in fhe white marble ond fited finy slivers of
mhedﬂominbthembmheupmem, They used the

same fechnique fo wiite lines from the Korar, rheNms,l.:m
holy book, en the walls of the tomb,

Frisze fiom the Toj Mohal
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THE BAROQUE IN EUROPE

From the Taj Mahal to Vaux-le-Vicomte

—_—

The Gueen's House, london

With the help of Andrea Palladio’s Four Boaks g
Architecture, classical buildings spread all over Europe. No

one wanted Gothic arches anymore; they wanted their

houses and churches to look classical. So stonemasons

learned how to carve the rams’ horns of Tonic columns and

the acanthus leaves of Corinthian columns, and buildings

became square and symmetrical in the classical way.

But whereas Andrea Palladio had loved simplicity, it
wasn't long before designers started using classical col-
umns, arches, and domes to make buildings wilder and
more dramatic than any seen since the days of the Gothic
cathedrals. At that time the great kings of Europe were

becoming richer and more powerful. They weren't ingey.
ested in simplicity. They wanted palaces that would g
their subjects with awe. The Christian church had beep
divided by a great argument called the Rcforrnation, and
the pope, leader of the Catholics, wanted churches g
breathtaking that worshippers would fall to their knees
in wonder. And it was in Rome, where the pope lived,
that the change began.

The architects of Rome outdid each other in invent-
ing fantastic shapes. Instead of circles and squares, they
designed their buildings as ovals, triangles, and spirals.
‘They made carvings as complicated as possible, covered
walls with multicolored marble and doorways with fig-
ures, filled their churches with candles, and built domes
that soared into the sky above Rome. Classical columns
were supposed to be evenly spaced. Roman designers
grouped them in pairs or placed one on top of another
as if hundreds of columns were bursting from a single
block of stone. Classical columns rose straight and tall
from base to capital; Roman columns spiraled upward
like stone corkscrews.

The two most famous architects in Rome were Gian




Lorenzo Bernini and Francesco Borromini, and they
were deadly rivals. Bernini was rich and Borromini poor.
Bernini was charming, Borromini surly and ill-tempered.
Bernini had friends among all the lords of Rome while
Borromini lived alone, working obsessively into the night.
The two men hated each other.

Bernini surrounded the great church of Saint Peter’s
with a huge square bounded by curving rows of columns.
Borromini built small, dark churches whose strange
shapes and obsessive patterns made people whisper that
he was going mad. A story is often told of how the rivalry
between the two architects came to a head. In Rome’s
grandest piazzd, Borromini built a church with a curving
front and a dome that hung over it like the face of a cliff.
Bernini was asked to design a fountain in the middle of
the piazza, and it's <aid that on it he carved a stone figure
recoiling from Borromini’s church in horror.

The new buildings weren't simple, like Renaissance
ones, so people called them baroque after the Portuguese
word for a pearl that isn't quite perfect but is all the more
beautiful for its flaws. They were the most fanciful build-
ings anyone could remember. And it wasn't only the
Romans who loved them. When London burned down
in a great fire, Christopher Wren rebuilt Saint Paul’s
cathedral in the baroque way and filled the skyline with

Finzza Maveno, Rome

baroque spires. The Spanish in South America built ba-
roque cathedrals to awe their new subjects with the power
of the Christian God. And kings in Europe started 10
dream of baroque palaces that would awe their subjects
too. The most powerful king of all was Louis XIV of
France. But the first baroque palace in France was not
built by him; to his fury, it was built by one of his subjects.




o THE RICHEST MAN IN FRANCE

Fouguet's .
bt The atiic Vaux-le-Vicomte, France, 1657
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s est man in France was the king's minister of finance, Nicolas Fouquet. Fouquet wasn't a duke or
e count, but he decided to build a house that would put every palace in France to shame.
5 H = . v ' . .
ol e ; T T e bought an estate outside Paris called Vaux-le-Vicomte and hired the best designers in the country.
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E Louis Le Vau would design the palace, Charles Le Brun would decorate it, and André Le Notre would lay
O Home /j_—: : ﬁ@\ . - [ : out the gardens. Fouguet didn't stop to think that the king, Louis X1V, might be
supporied i g : _ L = ; mﬂm : = jealous. When the palace was finished, he announced the grandest opening party
France had ever seen. Moliére, the most famous writer in the world, was com-
missioned to write a special play for the occasion. The greatest chef in France
was appointed to prepare the dinner for a thousand guests. The terraces of
Vaux-le-Vicomte were filled with musicians, footmen handed out trays of
champagne, and at midnight a fireworks display lit up the sky. Everyone

wore costumes, but Fouquet wore the most splendid outfit of all.
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N _* o = : aces were shabby and old-fashioned. As Fouquet showed off gardens

S

i == ST e == gl] s =t ol _ H and marble-lined rooms, the king’s face grew more and more grim.
: : i : Too late, Fouquet realized his mistake and tried to soothe Louis, but

salon

0 = - - | w4t six in the evening Fouguef was like the King of F HENCE,
IJI'IdE'r I %

[
l = - - i h ERID = g d H o T
Grand I =— T L I | ot 1 B U E B =i i 1 the king stormed out in a fury. Nicolas Fouquet was ruined.
i -
I

: _ : i 2 £ : S g —L : Al - | the famous writer Voltaire said. ¢ two in the morning ke

;,-ILe i _ iz = = : = TRl 1= ) ‘ HE : i NS :!ﬁ-ﬁrmf}r.’"

=S H ; =t T 2l et i : o . - ' i [ : Fouquet was arrested and thrown in jail, where he died

| - ' N L | s : i . ' il R nineteen years later. But his palace of Vaux-le-Vicomte wis

8 T ' ai=lt [ ol el il At % ; 4 Al | e not forgotten, for it gave King Louis an idea. He sum-

it : iy ; ; : = L RaES i'} e | [ moned the designers af Vanue-le-Vicomte and ordered them
' I 1o start work on a new palace for him at Versailles, outside

AR

153 Il Paris. Versailles was even larger than Vawxle-Vicomte. Its

o ey

e - ] : ., et | g | BH T firt Al = _ gardens spread even farther; the feasts held in them were
The paloce wos o a e S ; = L ' il pise 4 THl el e 3 , 4 ctill more magnificent. Louis had always wanted his sub-
raised high obove | Tl et " : —HilE — 1= B - = N A jects to obey him and his rivals to fear him, His new palace
e gamiens o =S . — S L : S = I g - displayed his power for all to see. When noblemen came to
tiers of staps : : e JHR i ;

it 0l ; Versailles, they knew there was no chance of challenging
SHH | B A r the king. When foreign ambassadors saw its pavilions,
sl o they gave up on opposing France. With Versailles as his

3 " e L Fouquel's main The basement home, Louis grew more and more powerful, until every-
e . IS room: the conlained one recognized him as the greatest monarch in Europe.
; i - o = oy = ! 1 Chamber al kilchens and

The main ooms Weid || NS
; ETCOIT 55
approached through the Muses sho 5

Stairs antechambers : o ~ "

Terrace with wiew
ower fhe gardens




P BB es el U
TERECHONY FOr Qining

| Manks' rooms and :

gokd ong

Emperor's hall
decoraled
wilh mﬂrble

white

Bishop's
cnullmrrﬂrd

Stone lowers laft
bﬁhiﬁd {I!Dm an
older building

Entrance
gabe

- Emperar’s

slaircase

COMPLETE BUILDING

THE ROYAL ABBEY

Melk Abbey, Austria, 1702

Louis XIV of France had shown how a building could
display the power of a king. Other European emper-
ors and kings soon copied him, and baroque palaces
appeared all over Europe, with twisting staircases and
columns, and walls that curved in and out like rolling
waves. Gilded plasterwork unfurled across ceilings. Pre-
cious marble glowed in the light of a thousand candles.
Churches became more elaborate too. Some of the most
splendid of all were built in the lands of the Austrian
empire, where architects planned buildings that soared
above the landscape, showing the power of emperor and
church together.

Most splendid of all was the monastery of Melk,
which stood high on a cliff above the Danube River.
The monastery had been there for centuries as a land-
mark for boats sailing up and down the river, Enriched
by its lands, and by the emperor’s favor, the monks grew
wealthy. So when they decided to rebuild their abbey,
they did it in the most magnificent baroque style.

Monasteries had once been simple places where
monks devoted themselves to a life of prayer and fast-
ing. Melk was more like a palace. It even had a great
room with marble columns and glass chandeliers for the
emperor to use as his own. The copper roofs swelled in
and out like bells. The dome of the monastery church
hung in the sky like a billowing cloud. At Melk the
emperor’s power and the worship of God combined, and
travelers coming down the Danube gasped. The soaring
gold-and-white towers on the cliff seemed to belong not
to a humble monastery but to a palace in heaven.

As baroque building became ever more fanciful,
it evolved into the style we now call rococo. And the
emperors of Europe didn’t just build churches and pal-
aces: they transformed whole cities. The pope started
it by giving Rome long, straight avenues, at the ends of
which he placed gates, fountains, and obelisks. The czar
of Russia, Peter the Great, went even further.

He decided to build a whole city from scratch.




THE CITY
ON THE MARSH

Saint Petersburg, Russia, 1703

For hundreds of years, Russia H.Dud apart from rIEt:E r:iﬂfﬁiﬁ:i‘:'a?;
peasants were poor. Its noblemen ignored the latest Europ s
dressed in the traditional Russian way, with heavy coats and i.ﬁng b

The Russian emperor, or czar, Peter the Great, was determined to make
Russia as powerful and as modern as any other kingdom, so he Fravﬁ%ﬁd
around the rest of Europe, studying how people lived, how they built ships
and houses, and how they managed their governments. Russia seemed
shabby when he got home. By comparison with London or Paris, its capi=
tal, Ih'ioscm-.-. was barely more than a village. So Peter reached a decision.
He would build a new capiral where the mighty Neva River flows into the
Baltic Sea.

Before Peter arrived, the banks of the Neva were lined with reeds and
swamps and herons fished in the shallows. The only buildings were fisher-
men’s cabins, rough structures of tarred planks that looked like wrecked
boats. While the fishermen stared in amazement, Peter ordered three great
avenues to be laid our across the swamp. They would run from one side of
the city to the other, and meet ar the heart of his new capital. Along each of
the avenues, new baroque palaces and great domes rose into the air. The czar
let nothing stand in his way. He didn't have enough stonemasons to build his
new city, so he passed a law that no one was allowed 1o build in stone any-

where else. All over Russia, stonemasons packed their togls and set off for

the shores of the Baltic. Prisoners of war were forced to dig trenches. Crimj-

nals were put o work draining the marsh_ Peter wanted the noblemen who
lived in his new capital to be a5 moderp 4 their palaces, 5o he passed laws to

make them shave off their beards and Puton European clothes When s
of the nobles refused, he charged them 4 beard tay - =

“The money will help pay for my city,” he said
Every dav, the czar rode our to wy i ‘
v day tch his new ¢y taki :

he lay in a rough wooden cabin but rarely o e kAl diis
up new plans. One day, he told himself, ¢}y v
stand where the waves of the Neva Rj f Eumpe N

Peter the Greay didn't live 1o see his
death, the rulers who followed him : i is
and churches on the riverbank.
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Schauspiethaus, Berlin

LIVING

INSTIRTE PAST

From Saint Pefersburg to the Crystal Palace

In Britain, people soon tired of florid baroque buildings.
Instead they went back to the simple plans of Andrea
Palladio. When kings lost their grip on power in the rest
of Europe, the baroque style fell from favor there 100.
Instead of inventing something new, designers started to
copy styles from hundreds of years before. They copied
Palladian villas and Italian palaces from the time of the

Renaissance. They copied the ancient ruins that arche-

ologists had begun to dig up in Greece and Egypt. They
even started to copy the Gothie style of the Middle A ges.
In Washington, the Americans built the White

House, a beautiful classical home for the president, and
the Capitol, a classical building for the legislature. In
Berin, the capital of Germany, the architect Karl Frie-
drich Schinkel built an ancient-style coneert hall where
audiences could hear the music of Mozart and Beethoven
amid rows of classical columns. When the British Houses
of Parliament burned down in a fire, they were replaced
bya medieval-style palace whose bell, Big Ben, rang from

ﬁ a Gothic-style clock tower high above the Thames

River. King Ludwig IT of Bavaria built himself a

il mock Gothic castle called Neuschwanstein and spent
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The Houses of Pariament, london

so much time dreaming about the Middle Ages that he
went mad.

These different styles were like different outfits put
on the same body. The White House looked very dif-
ferent from Britain’s Parliament, but in one way they
were alike. Their walls were made of brick or stone and
their floors of wood. Their builders expected them to
stand forever, like the great monuments of the past. No
one imagined there might be a completely new way of
making buildings.

But at the end of the eighteenth century, people began
inventing new ways to make things. Today we call that

euschwansiein Coslte, Bavaria

change the Industrial Revolution. They invented machines
to spin thread and weave cloth more quickly. They invented
steam engines to drive the machines and better ways of
making iron and steel. Businessmen herded their workers
into factories so they could produce things more cheaply.
Instead of each craftsman making a chair or table alone,
they worked on production lines where one person made
the components, another fitted them together, and a third
varnished them. That way, instead of producing one chair
a week, they could make hundreds.

And the Industrial Revolution didn’t change only chairs
and tables. It changed how buildings were made as well.
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THE PALACE OF GLASS

The Crystal Palace, London, England, 185]

I-rl_em}'_ Cole, an inventor, and Prince Albert, Queen
! tt‘tf}rlﬂ’s husband, were fascinated by the new way of
making things and saw how rich Britain w :
as a_n:su]t. So they decided 1o hold 4 great exhibition
to display the fabulous things that were hein made i
Erifish factories. And since by this time Erfain El 52
India, Canada. Australia, and much of Africa g5 2 T]
they agreed that the exhibition would shoy ﬂ:l .
splendors of the Brirish Empire g
They decided to hold
Ldej:rn. and announced 3 competition to
exhibition hall. All the most famous architects itn Britaj
10a1n

sent in plans. i U
p Bur as rh&_]udg-ts went l]‘lmugh the Cntries
£l

they grew more and more worried, The designs showed
Owe

as becoming

too,
their exhibition in Hyde Parl
i '

sign the

but the exhibition

was hardly more
There would ney

ore er be time to bujld 4
: E_L'SIEIES," the judges sqid, “we don't

building that lass forever. When the exh': ion i

WE Want to turn Hyde Pask back into i “:“” i
Only one designer i s

tion hall in ¢

[hﬂ.l'l. a }fcar away.
W of them,

ant a stone

But he wasn't an architect at all. He was a gardener,

_ His name was Joseph Paxton, and he had come up
witha new method of constructin g greenhouses. Thanks
rm the Industrial Revolution, machines could make glass
in larger panes than ever before. Joseph Paxton had fig-
ured out how to get all the panes made the same size,
and the iron frames that held them together made to the
Sm‘ne Pattern, so his greenhouses could be put together
:qulclfiy and cheaply. To him, maki ng a greenhouse was

Juﬁi E,lke Putting together the pieces of a chair.
I'll make the exhibition hall in the same way, he
told the jl_ldgﬂ;_

E = ] .
¥ the time his design was accepted, the

ﬂ t 4 I LB
Pening date was already drawing near, : X

!

but becayse all the parts were made in !
advance, or Prefabricated, Paxton

Was confident everything would if

be ready. There were no stone
walls tq build. He didn't need ' :!'

bricklaye
klayers o stonemasons
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glassworks in Birming-
3 = ham and bmughr to

LI o S London by rail—a
e -u'f-:‘ new invention that

made it

'
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easier to

transport heav}r build-

ing materials  across

in long distances. A thousand

iron columns were cast at forges

in the Midlands. In Hyde Park itself,

two thousand laborers bolted together the

iron and hoisted the glass into place, while steam engines

cut the wooden battens that clipped the glass to the

frames. There was no confusion about which piece went

where, because everything was made to the same par-

tern. By the day the exhibition was due to open, Paxton’s
hall was finished.

When Londoners saw the hall’s glass vault glint-
ing in the sun, they called it the Crystal Palace. It was
so tall that its roof enclosed living trees, so long that
its walls stretched as far as the eye could see. Millions
came from all over the world to visit the Grear Exhi-
bition. They gasped at the wonders inside—furs and
carpets, jewels and machines, stuffed animals, pink
glass fountains, voting machines, the biggest diamond
in the world, pottery, ironwork, perfumes, furniture,
piaﬂ(m, guns, a carved wory throne, tﬂptstﬂﬁs, silks,

sleds, armor, and a huge lump of gold. But for all the
splendor of the exhibits, it was the palace itself people
remembered most. Paxton's Crystal Palace wasn't just
the biggest building anyone could remember. It was a
whole new kind of building, a building nor of brick and
wood but of metal and glass—a building no one ever
could have dreamed of before the Industrial Revolution.
The exhibition lasted only a few months. After-
ward, any other building would have been torn down
and its rubble carted away. But the Crystal Palace had
been designed so that the pieces could be used again.
So the columns, girders, and sheets of glass were taken
down and carried across the river to a hill in South
London. And as people watched the workmen unbolt-
ing the iron stanchions and winching the frames down
to the ground, they realized that buildings would never
be the same again. It wasn't just that they could be made
by machines. They were machines.

In its new home in South Lendon, Joseph Paxton's
exhibition hall lasted for many years, and even though
it was eventually destroyed, the area in South London
where it stood is still known as Crystal Palace.

From then on, more and more buildings would be
made of glass and metal. Instead of being put up in the
old way, they would be prefabricated and assembled
onsite. And they would look like no buildings anyone
had made before.




WHERE IT WAS MADE

The factories that made the Crystal Palace were
scaliered over Britain. Thanks to railioads, the pieces
could be made elsewhere, then brought cheaply 1o
Hyde Park o be put together. The iron girders were
made by Fox, Henderson and Company, who had
faciories not only in London but also in Smethwick,
near Birmingham, and Renfrew, in Scofland. The glass
was made in Smethwick by the Chance Brothers.
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HOW IT WAS
PUT TOGETHER

All the castiron columns and
beams for the Cryslal Palace
were the same size. There were
standard panels for the outside
walls as well, and for the
semicircular vaulis. The builders
began by joining all the cast
iron panels. The huge ribs of
the vault were bolied together
on the ground, then lifted into
place by crones, Next, the panes of plote glass were
aiiached fo the frome. The workers who altached them
worked from special cradles so they could move quickly
along the side of fhe ouilding; one man managed io

fit more then @ hundred panes in a single day. The
gloss waos held in place by wooden batiens. While the
gloziers worked on their cradles, the wooden batfens
were cut fo the right length using power saws driven by
sleam engings.

Standond panel of

iton and glass

Workmen fiting gloss into the ion frame
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The Red House, Kent

MODERN BUILDINGS

From the Crystal Palace to the Bauhaus

Suddenly all the old rules about buildings looked out of
date. The Crystal Palace showed that people didn't have
to copy buildings from ancient Greece or Rome, Egypt,
or anywhere else,

A British designer named William Morris hated the
old rules. Why should buildings be symmetrical> Morris
wondered. Why did they need stonework, statues, and
columns? He looked at the simple houses farmers had
been making for centuries. They were just right for their
purpose. They were built of Plain materials [ike brick
and wood, but were stj]] beautiful. If something wag
decorated —the front door, for example, or the shelf

what they did.

That was how buildings should be made, Wil
liam Morris decided-—simply but beautif’ull}r, to serve
their purpose, He bujls himself a home in Kent called
the Red House 1o demonstrate whag he believed and
started a campaign called the Arts ang Crafts I‘kfiov&
ment to spread his ideqg. People were 54 interested iy,
simple but comfortable Ars and Crafis houses that

\
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Germany even sent an ambassador to Britain to find
out more about them.

William Morris and his friends weren't the only ones
fed up with the old rules of architecture.

“We shouldn’t copy old buildings,” declared designers
in Belgium and France, “We should copy nature!”

So instead of classical columns, pediments, and arches,
they decorated their buildings with patterns of flowes,
leaves, and stalks. One of them, Hector Guimard, dﬁ'ﬁ”"d
the entrances for Paris’s new subway system, making them
from iron that twisted and curled into the shapes of woven
leaves, In Barcelona, Antoni Gaudi designed an Wt
building with walls that billowed like trees in a storm, amd-ﬂ_
a fantastical cathedral, the Sagrada Familia, with Ve
that seemed encrusted with Aowers.

Other people didn't ¢hink buildings needed ﬂ-.ﬁ'f""":%_

decorated at q]]. i 3

“Remember the old fa rmhouses,” they said. “Ifa h“'ﬂ'ﬁ

108 SIVES its purpose, that' enough to make it b“mﬂ_ﬂ,.;.

S0 they made huildings as simple as possible, P}‘“"mmig h
them g squares or recty ngles, covering them with oW &
plain Wwindows, and painting them white. '




“If you understand what a building is to
be used for," they said, “then you'll know
how it should look.”

Meanwhile, the Industrial Revolution
brought more and more change. Factories
were being built everywhere. The Greeks
and Romans had never built factories, so
factory owners couldn’t copy them from the
monuments of the past. Instead they made
them as simply and cheaply as they could,
using iron frames and plain brick walls.
Next, railroads spread all over the world.
Copying the past didn't help people build
erain stations either. Engineers had to start
from scratch when they designed the arch-
ing tunnels of metal and glass that covered
the platforms and tracks.

At the same time, engineers invented
new materials to make buildings with.
They cast concrete arou nd steel rods to make rein-
forced concrete that was as strong as iron but much
cheaper. They invented better types of iron as well.
For an exhibition in Paris, an engineer named Gustave
Eiffel built an iron tower that rose high into the air
over Paris. Some hated it, but others loved the way the

Enfrance cancpy 1o the Paris M&fro

/a}'

Sagrada Familig, Barcelona

Eiffel Tower soared above the rooftops. Plain struc-
tures could be just as beautiful as grand old palaces,
they realized. And they became more and more excited
by the way new inventions were changing the world.
Trains hurried travelers from one country © another
-1 hours. Steamships crossed oceans faster than sailing
ships. Airplanes whizzed through the skies. The whole
world seemed new.

Early in the twentieth century, World War I killed
millions and destroyed whole towns. When it was over
there was an even better reason for people to look for-
ward, not back. Those who survived wanted to build a
new world rather than remain stuck in the old one. They
wanted better homes for poor people. They wanted
everyone to share the possibilities of the modern world,
with all its wonderful new inventions. Suddenly every-
thing old looked tired and gray. Statues crumbled; stone
carvings looked as if they were covered in dust.

“We're living in the modern age,” people said.
“Eyerything ought to be modern.”

So they set out to invent modern buildings.




THE SCHOOL FOR BUILDING
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The Bauhaus, Dessau, Germany, 1925

Many of the first modern buildings were built in Ger-
many, where designers after World War 1 fuestioned
not only what buildings looked like but

also who they
were for. ;

In the past, palaces and mansions were built for the rich
and for kings and queens. The best buildings were ahways
put up for powerful people. Nobody cared where ;:mdinualr
people lived. Craftsmen made beauifiy] plates for the ri?:
to e?t from, fine fabrics for their curtains, and chaj E f
cm.nc woods for their dining rooms, Nubody cared 'LI':";]';EI
ordinary people ate from or where they slept at night -

Bur after the war, designers started to rhini a- i
WI'.ue nrp::np]r: came back exhausted from work wmﬁz:r:r
their lives be easier if there were a scrap of r::tt 1 .
across their window and 4 comfortable v:h:h' m}' t o
rather than a rickety old stog]? Anyone coyld c;';un

a " a

well-made lamp or 3 : ;
platewith a nice pattern. W, y
Em}rbod}"s Iifﬂ I'_'pg EE[ ter ifkih:hﬂng : “Uuldn T

; were safer to ¢
: Cr
in and cupboards easier 1o e

keep clean? You didn't haye
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to be rich to relax in a comfortable chair.
So designers began to think about the buildings
ordinary people lived in.

“Good design shouldn’t be about letting the rich
show off.” they said. “It’s there to help everybody.”

‘So they designed factories with huge windows t@
bring the light in, apartment buildings where poor
people could live in comfort, and splendid department
stores where everyone could buy clothes and furniture.
, New builclings, they decided, needed new rules
instead of the old classical orders. First they declare z
.E]'!ﬂ_t decoration b::longed to the past, so modern build-
'Ngs wouldn’t be decorated ar all. Next they decided
:::i ﬂﬁbu“di"gjs use should determine how it looked:
Al nally they agreed that it was important (0 o
~eryone see the beams and columns that held a build=
g up rather thap hiding them behind carvings and
‘}Tﬂi!l'ﬂﬂﬂﬂi.

I[ 5 mor | V
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A group of German designers started a school called
the Bauhaus, or Building House, where people could
study how to design buildings, carpets, rugs, tables,
plates, glasses, and flatware. When designers at the
Bauhaus planned a new chair, they didn't care what the
chairs of the Greeks and Romans looked like. They
experimented with different seats to find the most
comfortable. researched new materials, or chose a
shape that could be stored conveniently. If they made a
coffeepot, they looked for 2 handle that could be lifted
comfortably and a spout that poured without dribbling.
By this method, Bauhaus students designed kitchens
that were easier to cook in, lights that were better to
read by, and jugs, rugs, tables, and fabrics that could
make everyone’s homes more comfortable.

But there was one thing the Bauhaus's directaor,
Walter Gropius, still dreamed of.

“We need to show everyonc what
should really look like,” he said.

So when the Bauhaus moved to Dessau,
Berlin, he and his partners set out o design the Bauhaus

a new home.

a modern building

east of

The new building was divided into three
blocks: one for the students to live in, one for
workshops, and one for the classrooms. Each
block was designed to suit its purpose, so the
students’ rooms had rows of balconies where
they could relax from their work, and the
workshops had huge walls of glass to bring
in light. All the walls were clean and white.
There were no classical columns or carvings
at the Bauhaus. It was simple and beautitul
in the way that ships or trains are beauti-
ful—because it suited its purpose.

Excitedly the students poured into their
new rooms and set up their tools in the work-
shops. They planned to design a new world
where everything was beaurtiful and every-
thing was made for its purpose—just like
their new home. At the Bauhaus, everything

seemed possible.

Unfortunately the school was to last only a few
years. A new ruler, Adolf Hitler, took over Germany.
He and his followers, the Nazis, hated everything
the Bauhaus stood for. The Nazis weren't interested
in people’s comfort or convenience; they didn't want
brighter factories or better homes for ordinary people.
They wanted buildings to show their strength and
scare their enemies. So instead of homes and shops,
they built porticoes they could drape with the Nazi
banner and stadiums where vast crowds could chant
Hitler’s name; they built balconies where Hitler could
make speeches and wide avenues where his soldiers
could march. They were determined to crush the little
white Bauhaus, whose students designed kitchens and
chairs to help people live comfortably.

So the Bauhaus was closed down, the students
packed their bags and left, and workmen arrived to
block up the glass walls of the workshops. The dream
of the Bauhaus scemed to be over.

But it wasn't. The school itself might have been
closed, but its ideas had already spread all over the world.

S A NE A
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THE BAUHAUS

I Glass wall 1o siaircase

Each wing of the Bauhaus —
one for workshops, one for
classrooms, and one for living
quarters — was designed
fo suit its purpose.
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REINFORCED CONCRETE

Concraie is very shong, so il is just the right materiol
for columns and for the foundations a building rests on.
But if o beam of concrete were rested on two walls,

it would soon crack in the middle. That is because
columns ond beams have fo be sfrong in different
ways. Columns are compressed. Beams are sireiched.
Concrete is good at being compressed but bod af
being sireiched.

Oralnary concrate mokes good suppars but bad beams

Reinforced concrefe solves the problem. To moke

it, builders put steel rods inside molds they have
prepared, then pour the concrefe around them,
With steel rods inside if, concrete is almost os good
of being stieiched as steel, while the rods make

it stronger ot carrying crushing weighis than ever.
Reinforced concrete is one of the besi materials for
making frames, floors, walls, and domes. It can be
poured info any shape and resist olmost any force.

THE UNITED STATES

From the Bauhaus to the Chrysler Building

Many of the teachers from the Bauhaus fled abroad to
escape the Nazis. Ludwig Mies van der Rohe, its last
director, went to the United States.

America was the perfect place to find out what a new
world should look like: it was a new world. There were
no classical ruins, no palaces, no dusty Gothic cathedrals.
Its towns weren't full of narrow streets left over from the
Middle Ages; they were laid out in broad, even grids.
Railroads crisscrossed the continent, airplanes soared
over it, and motorcars rolled in the thousands from vast
new factories in Chicago and Detroit.

Like everyone else, the Americans had begun by
copying the old rules for buildings, but they were
eager to try out new ideas. An architect named Frank
Lloyd Wright started experimenting with houses that
were simple and comfortable, like the houses William

Johnson Wiax Building, Wisconsin

e —————5

Morris and his friends

made in England.
Wright lived on the

plains of the Midwest,

and as he watched the

endless prairie horizon, he
drew houses so low and flat
that they almost seemed
part of the landscape
around them. The plains
seemed to flow through
them, sweeping away walls
until kitchen, living, and
dining rooms merged into one.
Frank Lloyd Wright built a house over

a waterfall that seemed to grow out of the rock
itself, its balconies soaring over the cliff edge
while water foamed below them.

The United States was home to many large r.:mh--r
panies, so Frank Lloyd Wright was employed o
build offices too. For the Johnson Wax Company, he
designed a great hall whose columns spread acrossits
ceiling like water lilies, Tt was only an office build-
ing where ordinary people worked day after day, butte .
them it seemed as beautiful as any cathedral.

: American buildings grew larger, thanks to o6
inventions. In the past, buildings couldn’t be too wide, 1
because everyone had to sit near a win- s
dow to write a letrer or read a report. f’f .
But thanks 1o electric light, offices

could become much bigger, In the

Past, buildings couldn’t be very tall

because no one could face climbing too
many flights of stairs. After Elisha Otis invented 585
electric elevator, the sky was the limit. ;
Louis Sullivan, Frank Lloyd Weights i
rted Putting up tall builclings in Chicago. They

sta




Fallingwoler, Pennsylvania

damaged by World War

f stone showed that while Europe,
America was the future.

were constructed from steel frames with pancls ©
or concrete bolted to the outside, and they rowered OVEL 1, was sinking into the past,
The Nazis took over Germany. People all over Europe
d tired. But the Americans didn't. And they

when they looked up- felt old an
started a new competition: to make the tallest building

Skyscrapers Were the first truly American buildings.
They showed everyone how bold Americi Wis- They I the world.

/?3_——',___/———’—_"

passers-by-

“Sk}rscrapers!" people said



REACH
FOR THE
SKY

The Chrysler Building,
New York City, 1928

Americans liked to boast that any-
one in their country could get rich.
Someone could start a new business
and within months it could be worth
millions. And of all the businessesin
America, the richest, fastest growing,
and most exciting of all was making
cars. Cars were a recent inventions
and Americans loved them so much
that within just ten years Ford and
General Motors had become tWo of
the biggest companies in America. |
Walter Chrysler had started 3
business making cars and dreas
that the Chrysler Corporatio? wuuldl._-
grow just as big as Ford and Genertd

Motors. So when he announe :
New Yﬂrk{:l'!i}'r

new headquarters in e
a build

he was determined to make
ing the world would sit up 2%

74—

notice of —not a stuffy old stone palace, but something
as new, dynamic, and beautiful as his cars, Tt would be
the tallest skyseraper in the world.

At that time, the tallest structure in the world was the
Eiffel Tower in Paris, which was 986 feet (300 meters)
high. But the Eiffel Tower wasn't really a building—you
couldn't live or work in it. The tallest building was the
Woolworth Building in New York City, 792 feet (241
meters) high, from which visitors could see the whole
city, the hills inland, and ships cut on the ocean. Chrys-
ler wanted his skyscraper to
be even rtaller. He studied
the plans with his architects,
then announced that his new
building would be 807 feet
(246 meters) high.

owners revealed a secret plan. Although they had prom-
ised a height of 68 stories, they had added an extra three.
In May 1930 they announced that they had finished the
tallest building in the world. Flags were hung from the
new skyscraper while car horns blared and Wall Street
erupted in cheering,

But Walter Chrysler didn’t give up. He had a secret
plan of his own. The Bank of Manhattan tower was
927 feet (283 meters) high—just barely taller than his
own building—but inside the Chrysler Building, his
men had assembled a stain-
less steel spire. At the last
minute, they winched it into
place, and when the Chrysler
Building opened a few weeks
later, its peak soared 1,046

But Chrysler wasn't the

feer (319 meters) above the

only person planning the
tallest building in the world.
One day a messenger rushed
into his office with the news
that the Bank of Manhat-

street. The Chrysler Build-
ing wasn't just taller than the
Bank of Manhattan; it was
higher even than the Eiffel
Tower. It was the tallest

Decosmlive
panels oround

windows

tan had started a skyscraper
on Wall Streer that would
be 68 stories high, 33 feet
(14 meters) taller than the
Chrysler Building. Chrysler

Car wheel pattern

structure on earth.

Chrysler's triumph didn't
last long. Even before his tower
opened, work had started on
the Ernrpire State  Building,

summoned his architects
and builders to an emer-
gency meeting. Together they added extra floors to the
plans and raised the Chrysler Building to 925 feet (282
meters) —85 feet (22 meters) higher than the Bank of
Manhattan. ‘
Chrysler gave orders for work to continue without
rest until the tower was finished. Day and night, work-

men labored on the scaffold, hauling huge steel beams

into the air, bolting them into place, and attaching metal

panels to the outside. The Chrysler tower rose at the rate
of four stories every week. But on Wall Street, the Bank

of Manhattan was going up even faster. And then its

Decorations used on the skyscroper

which soon overtook it, rising
1,250 feet (381 meters) to its
roof. But the Chrysler Building wasn't special just because
it was tall. Walter Chrysler had wanted his building to
delight people as much as his cars did. So the comers of
the upper floors were decorated with eagles copied from
the ornaments on his car hoods, the elevator doors were
inlaid with flowing patterns of metal and wood, and the
crown of the tower rose to the clouds in arches of stainless
steel that glinted in the New York sunlight.

Chrysler's skyscraper may not have stayed the tallest
tower in the world. But he had made sure itwould be one-
of the most beautiful.




OTIS'S SAFETY ELEVATOR

A long fime ago, pecple invented ropes and pulleys
fe hoist heavy weights up and down on platforms.
The ropes were sometimes pulled by horses. Quite
aftan I11Ey broke, and the plorfmm tumbled to the
ground. The invention of powerful engines meant that
platferms —or even little cabins —could be pulled
high into the sky. But nobody wanted fo travel on
them. VWhat would happen if the rope broke? Elisha

fis invented on oulomalic brake that would keep
people safe even if it did. He demonsirated it ot the
World's Fair in 1854, three years after the Crystal
Palace wos built. Standing on @ platierm high above
ihe ground, he ordered an assistant fo cut the cable
with an ax. Everyone gasped as the cable parted,
but Otis's safety elevator didn't fall to the ground. Alter
that, people were happy to travel in elevators, and
buildings rose higher and higher.
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THE INTERNATIONAL STYLE

From the Chrysler Building fo the Sydney Opera House
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Everyone who passed the Chrysler Building stopped to
stare up at its shining sides, the zigzag windows on the
crown, and its spire soaring into the clouds. But some
architects hated it.

What had happened, they wondered, to the idea that
buildings should be simple and undecorated? Didn't
decoration belong to the past? Shouldn't structure be
displayed, not hidden? Some architects wanted to set
fixed rules for making buildings. And two years after
the Chrysler Building opened, they held an exhibition
in New York City to explain those rules.

Buildings should be simple in shape, they declared.
They shouldn't have any ornament. They should suit
their purpose and be built honestly out of modern
materials like concrete and steel, so you could see how
they were made. Most of all, since everything was now
made by machines, buildings should be thought of as
machines too—machines for living and working in.
The group called their rules the International Style

and demanded that everyone follow them There Wag
no room in their exhibition for the Chrysler Bul]ding
because it was covered in decoration. There wge hrzrd[y
room for Frank Lloyd Wright and his prairie houses.
To start with, modern architecture had beep exciting,
With the old rules for buildings forgotten, people hag
found all kinds of things to inspire them: the rush-
ing lines of a train, the workings of a factory, or the
flat prairie horizon. Buildings could look however they
wanted. There were new materials to make them from,
There were so many different ways of building that
each could be just right for its own time and place, for
the people who built it and the men and women whe
were going to use it. But now it looked as if modern
architecture was to be governed by yet another set of

rules.

Some of the buildings in the New York exhibition
were very beautiful. Mies van der Rohe had designed
a pavilion in Barcelona, Spain, that seemed almost

Mies van der Roha's Barcalong Favilion, Barcelong



like a sculpture. But not
everyone liked the idea
that buildingﬁ had to
follow rules. After all, the
people who lived in them
weren't all the same. They
wanted buildings that were
special to them, buildings
that told stories. The only
story the International Style
told was one about machines.

Meanwhile in  Germany,
Adolf Hitler and the Nazis were
growing more and more power-
ful. They took over Austria and
attacked Czechoslovakia, Poland,
France, and Russia. Hitler's allies, the
Japanese, attacked America. Soon the whole
world was at war.

Since the last great war had ended, engincers
had invented airplanes that could fly over enemy cities
and drop bombs to destroy them. In London, air-raid
sirens wailed and people hurried to take shelter as the
streets shook with explosions and flames devoured office
buildings, homes, shops, and cinemas. Soon British and
American bombers flew over German cities, destroy-
ing houses, apartment buildings, factories, and ancient
churches. By the time the war ended, hardly a build-
ing was left standing in Berlin. The Americans dropped
two nuclear bombs on Japan that flattened the cities of
Hiroshima and Nagasaki as if they had never existed.

Millions of people lost their homes. They needed
to work, but there were no offices to work in. They
needed new machines, but there were no facrories to
make them in. It felt as if the whole world had to be
built again.

And so the governments of Europe rebuilt their
ruined cities in the [nternational Style, which was the
quickest and cheapest way to build. As cities in Africa
and Asia grew, they were builtin the International Style

___________________-—-—-—-—'—'_'_?9

Abver Aalio’s Finnish Pavilion, MNew York

t00. All over the world, tall, square concrete buildings
appeared, and glass office towers rose into the sky.

Some people tried to do things differently, though.
In Finland a designer named Alvar Aalto made build-
ings that felt special to the people who used them. They
were made not just of concrete and steel but aof wood
and brick as well. Aalto, and others like him, wanted
to use their imagination rather than follow rules. They
wanted buildings to be beautiful, not just cheap and
efficient.

And when the city of Sydney, Australia, decided to
build an opera house, one architect got the chance to
show just how beautiful a building could be.




THE ARCHITECT'S SKETCH

The Sydney Opera House, Sydney, Australia, 1959

Sydney stands on green hills around a deep-blue harbor
where gulls call and waves crash against the cliffs. The
site chosen for the opera house was down by the harbor
shore, where the land thrusts into the sea at Bennelong
Point. From the surrounding hills, the new opera house
would look as if the whole city were wheeling around it.
The mayor of Sydney announced a competition for the
design of the opera house. From all over the world, crates
of drawings and models arrived. One by one they were
opened and the judges pored over them. But when they
had finished examining the entries, they felt strangely
disappointed. Most of them had been full of diagrams
showing how the opera house would work—how the
tiers of seating would rise and how the bars and ticket
offices fit together; how there would be storercoms for
the scenery, dressing rooms for actors, and practice rooms
for singers to prepare in. But the judges weren't looking
for s’m.rumurms. They were looking for a building they
could imagine on the shore of Sydney Harbor, with th:_-
blue ocean at its feet and the green hills behind it. And

— B0 —

they didn't see that in any of the entries— except for one.

The entry they liked best wasn't filled with diagrams
and plans, What caught the judges’ attention was a sim-
ple little sketch in pen and ink. Wondering, they passed
it from hand to hand. It scemed to show sails hovering
on the harbor shore—or perhaps they were the wings of
birds that had just come to land. The lines of the sketch
danced in front of the judges’ eyes. Would the scencry fit
inside? Would the actors be able to get from their dressing
rooms to the stage? Suddenly those things didn’t seem 0
matter so much. The little sketch wasn't a building made
of concrete and steel. It was a poem.

No one was even sure how it would be built, but the
judges couldn’t get it out of their minds, and at last they
proclaimed the architect who drew it, a young Dane
named Jern Utzon, the winner.

They had no idea then how rany years would pass
and how many bitter arguments would follow before the
Sydney Opera House was built.

Centuries earlier, builders had had to invent new ways

__—-—-—'_-..---'.

of making arches and vaults to raise Gothic cathedrals
like Notre Dame. Designing the Sydney Opera House
was just as hard. How were the delicate sails Jern Utzon
had sketched to be turned into a real building? The engi-
neers used computers to calculate the curve of each wing,
but the wings were all different shapes and no one could
figure out how to make molds for the concrete. They
solved that problem by making all the wings from dif-
ferent pieces of the same sphere. Then they came up with
a way to make each sphere from concrete ribs, like the ribs
of a Gothie cathedral. But no one had ever built a building
like the Sydney Opera House before, and every challenge
they faced was new. How would they lift the ribs into
place? How would they join them? Months went by, then
years, as models were made and plans were drawn, torn

up, and drawn again. Still the designers worked. Still the
design wasn't finished. In the Middle Ages, townspeople
sometimes took a hundred years to finish a cathedral. To
the people of Sydney, it felt as if their opera house were
taking just as long.

Meanwhile, the cost kept going up, and it wasn't long
before people started to blame one another for the delay.
Jorn Utzon blamed the city’s politicians; they blamed
him. After a terrible argument, he was fired and flew back
to Denmark in a fury.

So Utzon, who had drawn the little sketch of sails
floating on the water, wasnt there on the day the opera
house finally opened. Sydney Harbor was packed with
boats, the shore was lined with people, and the hills were
crowded with sightseers. On Bennelong Point the roofs of
the opera house glinted in the sunshine. They looked just
as they had in Utzon’s drawing — like the wings of birds
that had just landed on the shore. And finally everyone
understood why he had designed it that way. Jern Utzon
had realized that because Sydney surrounded it on every
side, the opera house couldn’t have a front, a back, or a
roof. Tr was like 2 sculpture; it had to be beautiful from
every direction.

Utzon never visited his opera house. Years later, the
people of Sydney asked him visit, but by then he was
to00 sick, He had one comfort, though. His opera house
had become one of the most famous buildings in the
world. And it was always there in Jorn Utzon's mind.

“He is foo old by now o take the long fight to Australia,”
his son wrote. “But as its creator he just has to close his eyes o

see if”
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TIME FOR A CHANGE

The Pompidou Center, Paris, France, 1971

The Sydney Opera House proved something that the
builders of Gothic cathedrals had discovered centuries
before: a great building can transform a whole eity, mak-
ing people throng to visit it and changing the w;w they
think about it. Four years after the Sydney Opera l:{ous:z
opened, Paris was also transformed by an extraordinary
new building.

After it was finished, the first visitors to the new arts
center in the Beaubourg district had no ideq
make of it.

Some thought the builders had forgotten to take the
scaffolding off. Others thought thar it was inside oyt
since all the pipes and wires were on the outside! ;

But everyone agreed on one thing: the Pompidoy
Center didn't look like a building at all. It had ng front
and no walls. Instead, huge steel columns rose above the
square outside, supporting massive brackets and
bits of machinery interlaced with moving escalag
ilmost looked as if a huge spacecraft had crash-lan

what to

giant
ors. It

It had been the president of France’s idea to build a
1new arts center in Paris. Paris was the most elegant city
1 the werld, with graceful stone buildings, wide boul-
evards, gardens full of fountains, and museums full of
nTasrerpiecr:s, but President Pompidou wanted something
different.

. “Paris needs to wake up,” he said. “It isn’t just a historic
city. Its a place full of new ideas as well, so it should have
M arts center where artists can meet and work together.”
And he announced a competition to design it.

I‘u-Ius_t .of the worlds great architects entered, but the
;crrnpfcmmn Was won by rwop young architects from

ritain and Italy, Richard Rogers and Renzo Piano, who

had never bujlt 4 large building before.

B :
fore starting work, they spent a lot of time look-

in i
ImE ﬂ;-’ drawings of Mmuseums in architecture books. They
ught books aboue Paris and studied its beautiful build-

jn 8, Hut oy s . = X
& erything in the books seemed frozen in time.

; 3 ded in Th
. Cm
the middle of Paris. 7 useums were made of stone, The streets were made
stone. It seernecd x oo
L Al €. It seemed g5 if the only reason people made
s

— e

———eee

buildings was so that they would last forever.

But maybe lasting forever wasn't the most important
thing in the world. The world Rogers and Piano knew
wasn't stuck in stone; it was constantly changing. Tele-
phones transmitted messages in the blink of an eye.
Computers made calculations in microseconds. Just two
years before, a rocket had taken men to the moon. Their
parents had never known television; now every home had
a screen. People didn't look at frozen pictures anymore;
they looked at moving images.

So shouldr’t they make a different kind of building
for this different kind of world? Not a heavy building of
stone but a light building, a young building, a building
for a world of computers and screens, of constant change
and movement.

You could never tell what artists would do next,
they decided, so there was no point in dividing the arts
center into galleries and rooms. The best tlung. was
to make huge empty floors that peoplc could split up,
change, and use exactly as they chose. 50‘ rhe;,r lzfut all
the columns on the outside, leaving nothing inside to

clutter up the space.

Modern buildings need huge machines to pump air

85

through them, vast ducts for heating, and
miles of wiring for lights and electrical
sockets. All that machinery would need to
be replaced and mended, so it made nio sense
to bury it inside the building. Rogers and
Piano put it on the outside, where everyone
could get at it.

That wasn't all. The new arts center
was there to help people share ideas, so the
best thing to put on the outside was people
and ideas: escalators and walkways to carry
people, huge screens to display ideas. So
much the better if the Pompidou Center
kept moving and changing. That was the
whole point of modern art: it was always
shifting and coming up with something
new. People in the past had wanted their
buildings to remain unchanged for centuries, but the
Pompidou Center would be different. As technology
and ideas changed, the Pompidou Center would change
as well. It didn't matter to Rogers and Piano that their
arts center looked more like a machine than a building.
That was whar it was; a machine for art,

Many of the first visitors were baffled as they watched
people rising up the outside escalarors and hanging over
the balustrades.

“Where are the steps?” they asked. “Wheres the
grand entrance?”

Younger people loved it, though. They bought tickets
for the escalators, met in the café on the roof, and looked
down on the stately roofs of Paris.

And it was when people stared across Paris at the
towers of Motre Dame Cathedral that they finally realized
how special the new Pompidou Center was. Centuries
before, Bishop Maurice had ignored old rules to make
something completely new. The Pompidou Center looked
nothing like Notre Dame Cathedral, but Richard Rogers
and Renzo Piane had done the same thing. Like Notre
Dame, their building was completely different from any

that had come before.
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THINK BEFORE YOU BUILD

The Straw Bale House, London, England, 2001

_-_-_-_-_-_-—-_.

From Pharach Djoser’s tomb at Sagqara to the Pompidou
Center in Paris, people have spent fortunes on build-
ings and used all their ingenuity to make them beautiful
and strong. Buildings have displayed the might of kings
and the wealth of the rich: sometimes they have demon-
strated complicated theories: sometimes they have given
us a glimpse of heaven. Bur all buildings start with the
questions the first builders had to ask when they looked
around the forest, wondering how to find shelter. What
do we want the building for? And what materials do we
have to make it from?

Today we need to ask some new questions as well.

People in the past didn't stop to think when they cut
down trees to make a house: the forests stretched for
thousands of miles. They didnt have to worry about run-
ning out of stone or clay, and lighting a fire to bake bricks
hardly made a stain in the blue, empty air. It seemed as if
there would be enough materials to last forever and that
no amount of fire would damage the sky. But these days
the earth doesn't seem so strong, Cities grow larger and
larger, while people cut down forests faster than the trees
can grow. All over the world, factories roll steel beams and
giant machines crush cement. The new houses we build
need energy to heat and light them, so boilers devour gas
and pylons stretch across the countryside. Every city on
earth burns with millions of electric lights.

Today we have to learn to make buildings that harm
the earth less.

Sarah Wigglesworth and her partner, Jeremy Til,
were architects who needed a home and 4 Place to work,
First they had to find somewhere to bujld it, so they
searched London until they stumbled on an empty forge
near a railway track. Then they started planning thei;
house.

They talked about the houses they had imagined
when they were children: with towers where you coyld
sit and dream, and bedrooms so Stug you would fy]]

_———_—————BB-———_._.______

asleep as soon as you lay down. Most of all, they dis-
cussed how they could keep the house from using tog-
much energy. They decided to make the south side g5
open as possible, to take light from the sun, while the
walls on the north stayed thick and warm. To take away
heat in summer, they would build a tower that rose high
above the roofs — and the tower would be g place to si
and look out across London. They would build 1 coal
pantry instead of having a fridge, gather rain from the
roofs to flush their toilets, and leave a big empty space
under the house where they could keep chickens and
grow vegetables. They didn’t cut down the trees in the
yard. They wanted to live among them like birds.

When it was time to start building, they gathered
rubble in wire baskets to act as foundations and eur up
old railroad ties to make window frames. They shredded
old newspapers for insulation to keep the house as warm
as possible.

They wanted to make their own bricks, but they
didn't have a kiln, so they piled up sandbags to make the
wall next to the railroad tracks. And they bought straw
bales from a farmer and stacked them up as a wall for the
bedrooms and kitchen.

When the building was finished, it didn't look like
anyone else’s house, with its tower, sandbags, and straw
bales, and its roof covered in grass and flowers like a
hillside. But Sarah Wigglesworth and Jeremy Till had
done what people have been doing ever since they started
making buildings: they had built a shelter from the best
materials they could find—just as the first people had
done in the forests or mountains. And like all the best
buildings, their house told a story. It was a story about
thinking before you build, about learning how to make
homes that don't damage the earth, so that people in the
future can g0 on making buildings and living in them,
Just as the very first people did when they piled wood
Against wood to make shelter for the night.
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