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PREFACE

Nearly four decades ago, I started my professional life as a
lecturer. How could I succeed in my profession? A colleague simply
said, “Make learning fun. Take the students along the fun-way to
knowledge.” '

That became the key to my approach to young minds. It stood
me in good stead when I took to writing for the young. The present
book is all about how science takes the cue from nature. Now, does
that make Science a copycat ?

Science is ever probing nature. That is its mission; that is its
quest. The quest leads science to the secrets of nature. Science picks
up from nature and adapts her laws to many an invention.

Science makes no secret of its debt to nature. It owes much to
nature. For, nature indeed is the storehouse of all knowledge. What
nature knows, science finds out and learns. Science finds nothing
wrong in being a copycat.

I would like to express my deep appreciation for the illustrations
provided by Ms. Seema Pandey for the book.

R.K. Murthi



To
Ramesh
My nephew for whom knowledge means power.




SCIENCE: NATURE’S COPYCAT
IT IS A fine winter afternoon of Sunday.

After a friendly cricket match, I return home. I run into the
bedroom and find my sister, Lata, trying out very strange steps. Every
time she moves, her eyes are on the full-length mirror in the bedroom.

“Gone mad?” [ tease her, while she gambols like a deer. “No. I
have been selected to play the role of Marich in a dance drama Sita
Apaharan (Kidnapping of Sita by Ravana).The director said I must be
lithe and graceful in order to play the role well. You know Marich
changes into a golden deer,” Lata bounces, her head bent a bit, and
judges her success by the movements of her reflection in the mirror.

“So you are a copycat,” I snipe. “Don’t be afraid of being a
copycat,” we hear a soft, friendly voice and tuin.

Our cousin, Nanu, who has just completed his studies and joined
a national research centre as a scientist, stands framed against the
door. We run to him. He warmly hugs us and asks, “Enjoying the
holiday?” |

“When did you come, Bhaiyya,” we greet him. “Just now. Lata, let
me see how you copy the movements of the gazelle,” Nanu prompts
her.

“You are encouraging her to be a copycat” I repeat my earlier
comment. “There, he parrots what he said earlier,” Lata does not miss
the chance to have her sweet little verbal revenge.

“Who is not a copycat? Even science is a copycat. It has been so
all through human history. Science never shies away from taking cues
from nature. Science copies what nature does. This does not happen
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easily. Even now, there are many things that nature does, which sci-
ence tries to find out and adopt,” Nanu is all praise for nature.

“You can’t be serious,” I sound sure of myself. “I am, my dear
Ranga. I am absolutely certain of one fact. Science owes its all to
nature,” Nanu stands his ground. “Good. So I can now be a copycat
and my little brother can’t tease me for that,” Lata takes a few steps,
which are close enough to those that a deer takes.

“How does science copy nature?” I ask Nanu. “Come. Let us sit in
the sun. I shall tell you what I know about the tips science picks up
from nature,” Nanu leads us to a sunny spot on the lawn in front of our
house.

We sit down on the patch of green grass. My eyes rivet on a
grasshopper. It stops in its path. It moves its legs, briskly. Is it giving
itself a cleaning? Is it combing its lower part? Then I find an ant. It too *
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A Grasshopper

moves its legs, and I think, once again, of the comb.



“l get it
now, Bhaiyya.
Man learnt to
use the comb,
after watching
the grasshopper
or the ant preen
itself,” I let a big
smile touch my
lips. “You are
right. The comb
works on the same principle. Yet there is a slight differénce. The comb
we use is longer and has fine teeth. That makes me think of the whale.

An ant

Its teeth are long. They are arranged in rows, with small gaps in
between. Very much like the comb you or I use. The whale takes in
water. A large quantity of water rushes in. With the water come fish...
small fish and even tiny aquatic animals. The teeth act like a
sieve. Small fish and aquatic animals get in through the gap. Bigger
fishes are left out. The whale makes a meal of the small fish,” Nanu
looks at us to see the reaction.
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“Wonderful,” we react. “Nature has gifted the row of teeth, a
natural comb or sieve, to the whale. Man uses this technique in many
ways. We run the comb, through the hair, to set it in order. The sieve
helps us separate dirt and stone in grains. Finer sieves separate the
bigger granules from the small. The machine, with metallic teeth, is
found in cloth mills. The machine cleans cotton. It shoves off the
seeds. It makes the cotton more fluffy and hence easier to process. The
large claw-shaped gadget having giant iron teeth, is attached to the
tractor. The tractor moves. The claws form grooves in the field. The
field is thus made ready for sowing. The fishing bar is yet another copy
of the whale’s teeth. It is placed in a stream or canal. It traps fish. See
how man has taken the cue from nature and has suitably adapted it to
serve his needs. That is how science copies the idea from nature,”
Nanu returns to the
basic theme.

“I never thought
the comb has cousins who
clean cotton or prepare
the ground for sowing,”
Lata comments. “And we
would never have known
that truth but for our dear
cousin,” I turn to Nanu
with admiration.

“Thank you. Na-
ture is with us. Always.
Everywhere. Take, for in-
stance, the cradle in which
you were rocked, when
you were a little baby. The
idea is borrowed from
nature. The idea is a take
off from the golden ori-
ole, a common yellow

Golden Oriole
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bird. It prepares a pouch-shaped nest. The nest hangs from a thin yet
strong and supple branch of a tree. This is called the hammock nest.
With every waft of the wind, the nest rocks. Here the bird lays it eggs.
The eggs hatch. The chicks find a ready-made cradle. The cradles we
use is an offshoot of that. Go to any construction site. You will find
babies, snugly lying in cradles made of saris or long strips of cloth.

A Kangaroo
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The saris or the strips of cloth go over the branches of trees. The free-
ends are knotted tightly. The bottoms of the cradles are wide enough
to take in the babies. The women work while the babies are rocked
around in the hammocks,” Nanu shows us how man has borrowed the
idea from nature.

“Why do we say, ‘Rock the cradle’?” Lata asks. “I don’t know. But
it is while in the cradle that one gets introduced to rock and roll,” I
joke. “Rock and roll is a form of music. It has nothing to do with
lullabies. Babies like lullabies...Know the origin of the word, LULLABY.
I think it is a mix of two words, LULL and BABY... Lullaby makes the
baby stop crying,” Lata has her comment to offer.

“Lullabies do not lull the baby kangaroo. Nor does it take to a
cradle. It is happy with its mother’s pouch. The mother hops around.
The baby stays in the pouch. That reminds me of women who work in

!

Women Working in plantation



Butterfly sucking nectar out of flower

plantations. They take their babies along. Often the baby is placed in
a wicker basket. The basket hangs on the back. The baby is strapped
to the basket. It gets all the rocks and the rolls with every movement
that the mother makes,” Nanu says.

“Did not the Rani of Jhansi have the baby with her, rolled up in a
strong cloth, that lay on her back, while she rode into the last battle of
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her life? Is that not a fact of history?” I say. “Is it not her story? So why
do you call it history?” Lata puns.

“There are many cues we get from nature. You use the fork to pick
up a prune. And I am reminded of the shrike. It is a bird which makes
a meal of insects. It takes its catch to a thorny bush. It presses the prey
against a thorn. The insect gets pinned to the thorn. Then the bird
starts its meal. The shrike does not have mobile thorns. Man took the
idea of pinning down food with a fork. What is a fork? A tool with
sharp thin ends; very much a collection of thorns. Man has thus
improved upon the shrike and its method to pin down food,” Nanu
chuckles to himself, when he realises that we are lapping up every
word of his with great interest.

Elephants drinking water from a stream.
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“Once the fork has fed me enough, the straw comes in,” I think of
the bottle of soft drinks. “How does the straw work? Where did we get
the idea that liquid can be driven up the straw by sucking? Did we get
the cue after watching the butterfly? The butterfly has a proboscis.
What is a proboscis? It is nothing but a long tube. It is a sort of duct.”
Nanu explains.

“So it can take nectar in,” Lata comments. “It is not quite that
simple. The nectar won’t go up the tube on its own. The butterfly
draws air in. That is what sucking is all about. The nectar moves up the
proboscis. It moves all the way up to the mouth. The butterfly has its
fill. The honey sucker has long tubular beaks with which it sucks
honey. So the name is apt... don't you think so? There are no tell-tale
marks at the end of the drinking session. The bird hops off to a new
source of honey and back it goes to sucking. Have you watched the
elephant? It has a long trunk. The trunk is a hollow tube. The elephant
sucks in water from a stream. Then it holds the end of the trunk in its
mouth and drinks. Or it squirts the water over its body,” Nanu leaves
no room for any further doubt. We sense that the straw is a copy of the
nature’s gifts to butterflies and honey suckers and elephants.

The bat never loses its sense of direction even when it flies in near darkness.
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“Who is the sucker?” I ask. “Everyone is a sucker. Did not the wit
say, ‘A sucker is born, every second, somewhere or the other?” Every
baby is a sucker, to begin with.” Lata comes up with an original theme.

“Well said, my girl,” Nanu pats her. “That is too soft a pat to make
any impact. I can show you how to deliver a whacking pat. Once I
deliver it, the victim virtually loses all sense of direction,” I raise my
arm, but Nanu holds me down, firmly.

“The bat never loses its sense of directi‘on, even when it flies in
near darkness. By observing this power of the bat, science has evolved
a major tool. It has wide application,” Nanu speaks in riddles.

“What is that tool?” I am curious. “For that, you must know how
the bat gets along in darkness. Then you may get the cue. You may
guess what I have in mind,” Nanu wards my question off. “Come on,
make it snappy,” Lata has an edge to her tone.

“Bats fly around, in near darkness. Yet they never get involved in
accidents. They don’t crash into each other. They live in very strange
places. Often they have their homes in caves. These caves let in very
little light. Yet bats don’t hit jagged projections in the rocky caves,”
Nanu pauses.

“Once I saw a performance. A circus artiste had his eyes tied with
tight cloth. Then he drove the motorbike through a crowded route in
Delhi. Not once did he bump into a pedestrian or a bus or a car ora
scooter or a cycle,” I remember a show I witnessed two years back.

“I don’t know the science behind that show. But I know how bats
fly in near darkness. In 1920, Professor Hartridge studied the move-
ments of bats. He guessed that bats fly with the help of supersonic
sounds. Supersonic sounds are not audible to us. The sounds spread
out in waves. They bounce back from obstacles. The echoes reach the
bat. The bat knows, from the strength of the echoes, where the ob-
stacle is. And this judgement is made in very quick time. Then it
adjusts its flight path,” Nanu bats along merrily.

“You mean the bat can make adjustments quickly?” I can’t believe
it. “It can and it does. I agree that this is a continuous process. Sound
waves go out as the bat flies around. Echo waves return in steady
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streams. Yet the bat has enough brains to work out the right flight
path,” says Nanu. “That is nature’s gift to the bat,” says Lata. “And
nature’s gift, finally, to science and to man too,” Nanu gives us a
glance and then takes off, “You have heard of the radar?” “We have,”
both Lata and I respond in one voice.

“The technique which the bat uses to fly safely goes into the radar.
The principle behind it is simple. What is sound? It is a burst of energy.
The burst-of energy bounces back, if it runs into something. The time
taken to return to the starting point tells of the location of the obstacle.
The radar uses energy in the form of electromagnetic waves. The
range and power of radars vary. But the principle is the same. That is
a principle which science learnt from the bat,” Nanu asserts.

“Radar is in wide
use during wars,” Lata
drops a-bit of infor-
mation. “And in peace
time too. Police use
radars to track down
illegal flights. Or
watch the borders.
Radar has a cousin,”
Nanu stresses the last
word. “May cousins
flourish!” I grin.

A

=
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“Do you know
what [ have in mind?
I am talking of the so-
nar. It is used to spot
submerged obstacles.
In war time, sonar is
used by naval de-
stroyer to spot subma-
rines. The sonar uses
ordinary sound waves. The sound waves eddy through the water.
When it strikes an object, the waves bounce back. The nature of the
echoes indicate if the object is mobile or fixed. If it is mobile, further
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readings are taken. The speed at which the object moves is assessed.
That tells whether the object is a submarine. If it is, the destroyer
swings into action,” Nanu explains.

We hear the sound of a metallic cane, striking the cobbled foot-
path. We notice a man, moving his cane, now to the right, now to the
left, testing the ground, taking slow steps. “I know the man is blind. He
moves with the help of this cane. It is no ordinary cane. It echoes
sounds,” Lata says.

“Right. The cane picks up the sound. It rings bells in the ears of
the man. He has learnt to read the echoes. So he knows what the
echoes indicate. There is a step ahead; or a pothole in front; or a large
stone in his path. He moves, without tripping and falling. The cane
becomes his ears. The bat has taught us how to use sounds and echoes
to help the blind,” Nanu gives us an insight into the secret. “So the
blind can see...” I break off, on finding Lata itching to say something.
“...with the help of the ears,” Lata completes my theme.

“Sound is always sound. You know what I mean. Sound has
another meaning. If
your argument lacks
logic, it ends up as
‘sound. Just sound.’
Otherwise, it is truly
sound. Here SOUND
means RIGHT, COR-
RECT. When sound
goes with science, it
becomes logically
sound. Take, for in-
stance, the sounds
which fell on the ears
of Watt,” Nanu drops
the name.

He continues,
“He was a young boy.
Full of energy. One af-
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ternoon, he returned home after school. He ran into the kitchen. He
braked, just avoided bumping into the stool on which his mother was
sitting. She turned angrily. He cooed, ‘Oh Mamma.’ That stilled her
anger. She drew him into a warm hug,” Nanu begins the narration.

“You must take to writing,” Lata offers him a tip. “That is un-
wanted advice. Who takes advice? Nobody. Yet everyone gives advice
readily,” I demur.

“James Watt, then, is an exception. For he took the advice that the
dancing lid gave him. He saw the kettle on the oven. Tongues of flame
hugged the pot. The lid moved up and down. It made rattles. It did not
fly off. It was too heavy for the steam to overthrow. The steam sought
an escape. Then it found the spout of the kettle. The steam came
hissing, through the spout.

“The rush of the steam and the dance of the lid were fun to watch.
Then Watt got a tip. He felt right on top of the world. ‘Steam has
immense power,’ he told himself. ‘The lid dances under pressure from
the steam. The snout gives way to the steam which hisses out. Can the
power of the steam help man?’ We all know how he developed the
steam engine. “The train chugs along, powered by the steam engine.
The ship sails the high seas, drawing power from the steam engine. All
because Watt caught the tip from nature,” Nanu completes the story.
“Watt got the tip from the kettle,” Lata breaks in.

“Take my advice. Keep your mouth shut. Your tongue is never at
rest. Curb the tongue. Have you not heard the phrase ‘Slip of the
tongue’ and the embarrassment it causes? Trouble awaits one who
always rolls the tongue,” I snap.

“The railways are known as rolling stock. What helps them roll?
The wheels, of course. The wheels run on rails. The wheels face very
little friction. So the train moves smoothly. The energy is put to
maximum use. Invention of the wheel is a landmark in man’s progress.
Who got the idea? And how? I can imagine the scene. A few men of
a tribe stand, on top of a hill. They have nothing to do,” Nanu says.



14

Man rolling the stones down the hill

“They have time to kill,” I intrude, repeating the idiom which
Papa uses when he finds one or other of us doing nothing. “Nobody
kills time. Time kills everyone,” Lata has picked up that cue from
grandfather.

“Why not put time to good use? Well, the men of the tribe found
stones. Some were jagged. Some were smooth. Some were almost
perfect spheroids. The men rolled them down the hill. The jagged
stones stopped midway. The smoother stones went further. The stones,
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smooth and spherical, went all the way to the valley beneath. You
know why?” Nanu sets us thinking.
“Because the smooth, round stones faced little friction,” Lata is
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Boy skating on the road -

quick to answer. “You are right, my girl. This truth struck one of the
men of the tribe. He polished stones. He made spheres of them. He
checked how far they moved. He tried with rounded pieces of wood.
The cart moved faster when mounted on smooth even logs of wood.
Others joined him. The design was improved. Finally came the wheel.
It made transport easy. It helped the potter and the spinner and the
miller,” Nanu shows how nature helps science.

“Without wheels, I can’t go skating on roads,” I give credit to
wheels. “Nor will the musical clock keep time and chime every hour,”
Lata is not left behind. “I agree,” Nanu smiles. “So we have no
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differences. They have been bridged,” I deftly play with the word
BRIDGE. “The idea of a bridge too came to man from nature. How?
Back we go to early man. He could not ford big rivers. He could not
get across the tumbling, rumbling mountain streams. He wished he
could find a way out. One day, he was standing at the banks of a wild
stream. The stream was in spate. It hit against the banks with fury.
There was an old tree. [ts roots were exposed. The stream tugged at the
roots. The roots became lose. The tree shivered. The stream gnawed
at the roots. The tree now tilted. Then it crashed. It fell forward. Its top
came down with a thud, on the opposite bank. It lay inches above the
flowing water.

The man came closer. He checked the tree. He tried to roll it
around. He could not. The tree was firm. It ran all the way, from one
bank to the other. The man got a bright idea. Why should he not walk
over the tree to the opposite bank? He hesitated. He could slip. Then
he would fall into the rolling -vaters. That would mean certain death.

It took him some time to overcome fear. He sensed the tree was
strong and sturdy. He took a few steps. It was fun to watch the angry
river rolling beneath his feet. He edged forward. He moved inch by
inch. Then he lost all fear. He sped along the tree to the other bank.
And back he raced to the starting point. There stood a few members of
the tribe. They too crossed the river, back and forth. Science took the
- cue. Technology developed the idea. Yet it was nature which gave man
the tip. The fallen tree became the first bridge. That tree deserves the
kudos,” Nanu turns to us.

“Three cheers to the fallen tree,” Lata cries. “Hail thee, fallen
tree! For you became the first natural bridge,” I come in.

“The bridge helps us get across long stretches of water. Some-
times dams help us. Nature made the first dam. Do you know how?
There was a quake. The mountains quivered. Big stones rolled down
the slopes. They tumbled, one after the other, into the river which
flowed between two hills. The stones piled up one on top of the other.
More stones came down. They stood, on the shoulders of the stones
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below. The stone wall rose. It stood in the way of the flowing waters.
The water pushed a few stones aside. But the stones came in much
faster. Soon the river lost its strength. It could not dislodge the stones.
The stones formed a natural barricade. The water formed a big lake.

The quake ended. Early man came out of his caves. He trekked to
the river. Then he got a surprise. The river had swelled up on one side. -
He saw the stone wall. Beyond the stone wall, where once the river ran
wild, was just a trickle of water. He remembered the drought, an year
back. The stream had dried up. The tribe suffered much. ‘Now,’ he
told himself, ‘The stream won’t dry up. The water, stored by the lake,
will see us through.” He ran to his people. They came with him. They
went down on bent knees and thanked the gods for saving them from

_future droughts,” Nanu recreates the scene.

- “If the quake had not taken place, science would not have got the
tip from nature,” I react. “There you go wrong. Let me explain. Think
‘of a tribe, living close to a creek. There are beavers around. Beavers
are very active and are full of energy. They have immense strength too.
‘Do you want to hear the story of the beaver and the early man?” Nanu
rouses our interest by using the word, ‘Story’. “We are always ready to
hear stories,” Lata and I speak together.

“This happened thousands of years ago. A small tribe lived close
to a creek. A member of the tribe walked to the creek, after a heavy
meal. He had time to kill. He sat at the foot of a tree and closed his
eyes. He waited to take a nap. But the shrieks of beavers disturbed
him. He screamed at them. But they ignored him. He watched them,
with anger. Soon his anger subsided. He saw how playful the beavers
were. They were having the time of their life. He lost his heart to them.
The beavers dived in and out of the water. They rolled logs of wood.
Where did the logs come from? The man sought the answer. He found
beavers, attacking trees with their sharp teeth. They did not tire. They
worked hard. Slowly a small wedge appeared on the tree. Very much
like the one that the axe makes on a tree. This wedge was about a foot
above the ground. The beavers now went round the tree. They started
biting the tree. Soon, the tree had another wedge. The beavers contin-

























































