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++ PERPETUAL MOTION :

- A SCIENTIST'S FANTASY

JAYDEEP ROY

. Std. XIC

[ The paper was presented at the Inter-
College Lecture Competition conducted by
Indian Physics Association (Poona Chapter)
on 24-25th February 1989 and won the First
Prize. ]

Abstract

Although the search fora * perpetual
motion ”’ machine as a source of useful

energy is futile, the realisation of this
fact has often led to discoveries of great
value,

Perpetual motion is a topic that comes in
for frequent mention, but I do not think
that all realise what it actually means. The
perpetual motion machine is a hypothetical
mechanism which continues its motion without
end and simultaneously performs useful work,
such as lifting a load. It has never been
constructed, although persistent efforts have
been made since ancient times. Let us
examine some of the attempts made at con-
structing the impossible machine.

Fig. 1 : “Perpetual Motion’ Machine from
the middle ages

The Figure I depicts one of the oldest
projects of a “perpetual motion” machine
which some cranks try to revive even now.
Attached to the rim of the wheel are rods
with weights at their ends. With a casual
glance, one observes that in any position of
the wheel, the weights on the rtight band
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side are further from the centre than those
on the left hand side. Consequently, the

right-hand weights should always out\vmoht -

the weights on the left-side, thus making the
wheel turn. Hence, the wheel should turn
forever or atleast until its axle wears through.
Try it if you will, but the wheel will not
turn - Why ?

Though the right-hand we[ghts are always

furthur from the centre, you are sure to have

a position when they will be less in number
than those on the left. If you observe the
figure carefully, you will observe that there
are only 4 weights on the right hand and 8
weights on the left hand. The entire arrange-
ment is thus balanced. The wheel will never
turn; it will only swing a bit and then come
to rest in this position. .

Let us examine another so called * perpe
tual” machine. This time the creator of the

=~
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Fig. 2 : A water~driven ‘Perpetual Motion’
machine,

machine tries to exploit Archimedes principle
ty his advantace. Among the many water

- - - - \l\\ \',',

driven * perpetual motion’ machines invented
in their hundreds by ill-starred cranks one
will find some simple but witty devices. The
Figure 2 shows one of them. Part of the
wooden drum shown-which is mounted
on an axle, is submerged in water. If the
Archimedes principle is valid, and it is, then
the submerged part of the drum will always
seek to surface. Since the buoying force is
greater than the axle friction the drum will
spin endlessly. But wait-don’t get carried
away by this idea. Should you ever try to
copy this project, you are bound to fail.
The drum simply won't turn. Why ? Because
the direction in which the forces act has
been lost sight of. These forces will always
be perpendicular to the drum’s surface i. e.
directed radially towards the axle. No doubt
you have scen time and again that it is
impossible to make a wheel turn by applying
effort radially. Instead, you must apply the
effort in a direction perpendicular to the
radius at a tangent to the wheel’s circum
ference. Now you see why the attempt to
produce ‘ perpetual motion ’ has again failed,

The Archimedes principle has supplied an
endless host of *perpetual motion’ cranks
with tempting food for thought, mducing
them to invent sundry arttul devices to exploit
the apparent loss of weight so as to obtain a
perpetual  source of mechanical energy.
However, none of attempts has cver been
nor ever could be-crowned with success.

It has been proved beyond doubt that a
¢ perpetual motion’ machine as a source of
energy is absolutely impossible. It is futile
to undertake this task, which alchemists of
yore, especially of the middle ages racked
their brains in vain to solve, thinking it



even more tempting than the legendary -

** philosopher’s stone.”

However, it is curious to note that whereas
the search fora ‘perpetual motion’ machine
was always abortive, the profound realisation
of its impossibilly, on the contrary, hus
often led to discoveries of great value.

A" wonderful _illustration of this is the
method which the Dutch Scientist Stevin,
who lived at the turn of the 16th century,
evolved to establish the law of equllibrium
of force on an inclined plane. Stevin evolved
this law without invoking the law of para-
llelogram of forces. He proved it with the
aid of a drawing, which is reproduced here
in Fig. 3(a). A chain of 14 identical spheres
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Fig. 3 . Stevin’s Law of Equilibrium Forces
on an Inclided plane.

15 slipped round a three sided prism. What
happens to it? The bottom which droops
garland like, ts in a state of balance, as you
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see. Bul do the other two parts balance
each other ? In other words, do 2 spheres
on the, right offset 4 spheres on the left ?
JThe- hnswere is ‘Yes’ — otherwise the chain
would keep on rolling of its own accord
from right to left for ever while other
spheres would take the place of those that
slide off and equilibrium would never b
Festored. But we know that a chain disposed
in this fashion does not move on its own
accord at all. It is quite obvious that
2 spheres on the right offset 4 on the left.

It seems a minor miracle, dosen’t it ? Two

spheres pull with the torce of four. This
enabled Stevin to deduce an important law

of mechanics, This is how he reasoned.
The 2 parts—the long one and the short
one-possess a different weight, one being as
many times heavier tban the other as the
longer side of the prism is longer than the
short side, Consequently, any 2 linked loads
in geuneral balance on tilted planes. provided
each of the weights is directly proportional
to the respective lengths of these planes.

When the short planeis vertical [Fig. 3(b)]
we get a well known law of mechanics, which
is ;- to hold a body in place on a tilted plane
we must act in the direction of this plane
with a force as wmany times less than the
weight of the body as the leagth of the plane
is greater than its height.

Let us now see a simple application of
Stevin’s theorem. The Figure 4 shows a
heavy chain fitted around wheel in such a
way that tbe right hand part is always longer
than the left-hand part, whatever its position.
This may seem to be the ideal machine that
“perpetual motion’ machine cranks amongst
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Fig. 4 . Is this a “Perpetual motion®’ machine ?

vou might be waiting for, because the right
hand part would ajwavs outweigh the left
hand part. But does this really happen? Of
course not. You already know that the
heavier part ol a chain may be oflset by a
lighter part, provided they are pulled by
forces acting at different angics. In this parti=
cular system, the left hand part of the chain
droops vertically down while the right hand
pitrt is inclined. So, though it is heavier, it
still cannot pull over. the left hand part and
we do not achieve the “perpetual motion”
expected.

So the idea that ¢perpetual motion™ 1is
impossible has led to an important discovery
in the realm of mechanics, Thus we conclude
that even if trving to build a “perpetual
motion™ machine is futility, the search has
tossed up items of great utility.

*

Know the Facts

Tallest Animal Giraffe

Fastest Bird Swift

Largest Bird Ostrich
Smallest Bird Humming Bird
Highest City Won-chuan

Dcepest Lake Baikal (Siberia)
Highest Lake Tritieaca (Bolivia)
Largest Lake Caspian Sea

Largest Peninsula Arabia
Coldest place Verkhoyansk{U SS.R)
Dryest place Death valley
Hottest Place Azizia (Libiya)
Largest Sea-bird  Albatross
Largest Bay Hudson-bay
Largest Diamond- Kimberlay
Mine
Madhuri Madiwale
S, Y. B. Com, ‘/C’
Rajesh P. Salvi
T Y. B. Com. 'C' 53319

Think And Act

l) Genius without education is iike
silver in the mine.
Benjamin Frankliin

2} The men who succeed are the efficient
few. They are the few who have the ambi-
tion and will-power 1o de velop themselves.

Herbert N+ Casson

3) Genius is an infinite capacity for
taking life by the scruff of the neck:

Christopher Quill

4) If you wish to reach the hishest,
begin at the lowest,
Publilius Syrus
5) Hitch vour wagon to a star.
Raiph Waldo Emerson



THE ORIGIN OF THE
UNIVERSE

Yogesh Wadadekar

XIC
Maodern College
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This lecture was presented at the inter
College lecture competition conducted by
the Indian Physics Association and secured
the FIRST PRIZE

In this lecture we shall try to assess the
relative standing of the two majos theories
used to explain the origin of the universe,
viz the Big Bang Theory and the Sieady
state Theory, based on the latest astronomi-
cul research.

Firstly the Big Bang Theory. According
to this theory the Universe originated about
ten billion years ago At that time, al
matter wis compressed into a compact ball,
which then exploded, throwing matter in
all directions This matter then evolved
into the galaxies, which continued to move
away from each other. They do so evin
today,

But how do we know that galaxies are
receding from  each other and that the
Universe is expanding ? This can be expla-
ined by means of an example. All of you
must have observed, that when a train
approaches a station, the pitch of the train’s
whistle increases, and vice versa, Why s

this so? This is because the frequency of the

- sound emitted by the train's whistle changes

continuously, The same thing is applicable
in the case of light. If a light source
is receding from us, then the frequency of
.he light emitted by that light source decre-
ases. Consequently, the spectrum of the
light from that light source is shifted to-
wards the red end of the spectium. This
phenomenon is known as the red- shift.
In case of almosf all galaxies considerable
red-shift has been observed. This means
that all these galaxies are receding from
us. In other words, the Universe is expan-
ding. '

But will this expansion continue forever?
Some physicists say that it will. Other say,
that this will not be the case The rate of
expansion of the Uneverse will gradually
decrease, till the whole universe comes to
a standstill, Then gravitational forces will
take over and the Universe will begin o
contract, Finally, after million of years a
stage will be reacbed, as it was at the time
of the Big Bang. Another explosion will
occur and the whole process, will  stary

LIES TR IR



anew. This cyclic proccess of expansion and
contraction, will continue forever.

Now let us look at the other theory-
the Steady State Theory, This theory was
proposed, way back in 1948, by the pgreat
British astronomer Fred Hoyle. According
to this theory The Universe is expanding. As
galaxies recede from cach other new ‘malter
is being spontancouly created, apparently
from nothing (in the form of hydrogen)
to take up the place ¢f the receded galaxiss.
The Universe as a whole is static and
unchanging — it is in a steady state,

This theory was met with considerable
skepticism by some physicist who belicved
in the law of conservation «f matter,
ts Matter can neither be created, nor des-
troyed. It can only be couverted into
other forms or into emergy.’’ they said
Another failmg of this theory is that it
predicts that the distances between galaxics
is more or less constant Recent cvidence
has shown this to be incorrect. This theory
also predicts that the basic palure of al
galaxies is the same Radio astronomers
have proved otherwise.

On the other hand, the big Bung Theory
has two major factors supporting it, i) The
Microwave Background Radiation ii) The
Heluim content in the Sun

When the Big Bang occured, if itever
did, immense amounts of radiation weuld
have been releasced into space Remnants of
this radiation should be detectable even
now. 1n 1963,
sicist  Gamov, a scarch  was instituted for

at the instance of the phy-

this missing radiation. It was found almost

R 0 A

iamediately, at

microvare frequencies-
coming from all parts of the sky. This is
the microvarve background radiation.

This theory predicts that (he belium

* content in the Sun is 20-309, by weight,

This has been experimzntally varifiied.

But even the Big Bang Theory has its
shortcomings the age of the Universe
using this theory is about 10 billion years
Analysis of the age of certain stars, using
techniques independent of this theory, has
shown that the age of the universe is
considerably great. It has zlso been pro-
posed that the red-shift, which forms the
r.ck-basis of this theory, need not be
caused by recession alone. It can also be
caused by intense gravitationel fields. Let
me cxplain. Consider a light beam planck’
through an intense gravitational field In
order to escape from this field some work
will have to be done against the field i. e.
scmye energy will have to be lost by that
light bcam. You must be knowing that, the
energy of a light motor is given by the
relation E=hv where, his the Plank’s
constant. If energy is given up by the
light photons, the frequenty of the light
inevitably decrease. In other words-red-
Shift occurs. Incredible, itn't it ?

Hence we conclude that both these theo-
rics fail to fit all the facts 1t can only be
hoped that in the next few years, we shall
have in hand a new more powerful theory,
which can explain away all thc new facts
that we have with us today.
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Do You Know Why ?

Madhuri Madiwale
S.Y. B. Com. C,
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l. Why can’'t we use dicsel in a petre]
engine ?

Both petrol & diesesl engines are inte-
rned combustion engines. fn a petrol engne
invented before diesel engines, there is a
part called carburator, in which fine par-
ticles of petrol are mixed with air These
particles on their way to the combustion
chamber, are vaporized, say, by heat from
the exhaust pipe. The mixture of petrol
Vapour & air is compressed to a ratio any—
where between 6 ;1 & 10:1 & is igaited
by an electric spark from a sparking plough.
The mixture burns, expands & forces the
piston down, providing the power stroke.

Now petrol is much more volatile than
diesel. Therefore it becomes possible to
draw the mixture of petrol vapour & air
into the chamber, If instead diesel is used
in a petrol engine, very little diesel vapour
would be available for burning. Moreover
diesel has a higher flash point (75°C) than
peirol. The heat given out by the spark
from the sparking plough would not be

enough to ignite the diesel airmixture.

To avoid these difficultics, purc air is firsg
admitted & compressed in a diesel engne
The compression ratio is kept anywhere.
from 12 : 1 to as high as 25 : 1 The highiy
compressed air gets hot to about 860° C,
[t is then that fine droplets of diesel are
spraved into the chamber The dreplets
meet the charge of hot air, get vaporised
& burn spoataneously to produce hot gases
which force the piston down.

To withstand high compression, diescl
engines are more heavily buit than petrol
engines.

2. Why do motor car wheels often seem
to be revolving in the opposite directicn on
the screen ?

It is a stroboscopic effect, In a movie
projector, a carbon arc which is fluctuatiog
light source, is used to project pictures on
the screen. The frames of a film move in
front of a carbon arc at a specific speced.
The arc also Huctuales in intensity at a
specific rate. If these two frequencics don't
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match, we get a stroboscopic eflect which
leads to an illurion of 4 wheel revolving
in the opposite direction.

Suppose a smull object attached to oue
end of a rod is rotated around, with the
other end fixed 10 a point, Also suppose a
light bulb flickers on it with a certain
periodicity 1f ths periodicity of the object
moving along th: circle matches with the
on=-ofl pariod of th: bulb, we sec the object
statiopary at oanc place. If however the
light flickers with a frequency slightly
morc than that of the circular motion we
see it slowly circling in the opposite dire-
ction. If the frequeucy were less the object
would move slowly in the opposite dire-
ction. It i1s an illusion created by the
dfference between the real motion X what
we see in the fitckering light.

The wheel seen on the screen therefure
seems 1o mwove in the opposite direction
only because of fluctuating light in which
the picture ts seen.

3, Why is it necessary to keep a blue
olass on & television screen ?

The picture tube of a TV set has a
source of clectyons fixed it it When set is
switched on clectrons are emitled from
the source. These are bowever low electrons
which need 1o te accclarated. A potential
differance of about 20-25 Kilevolis is there-
fore applied across the tube. Thus electrons,
cach of them carrying the kinetic energy of
the order of 20 kiloelectron volts strike
the screen, Most of this enengy is converted
into visible light & heat Some of the in-
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cident energy way get converted into
ultraviolet and even X-rays.

There is a genernal feeling that hurmful
ultravoilet radiations and X-rays ccme ol
the tube and the blue screen fixed in frong
of the sel absorbs them. This feching 18
however not correct.

The screen-wall of a tube 1s made of
vlass, about a quarter inch thick. Siwce
alass is a strong absorber of ulira voilet
light there is a very little chance for it to
penctrate through this glass, even if itis
generated in small amounts inside the
tube, When the region around the TV ets
is examined for X=-rays, with an X-ray
monitor, the level of this radiation is found
to be not above the natural background-
Thus no harmful radiations in the above
threshold quantity comes out of the tube,

If you observe carefully the blue screcn
is not made of glass, it is a plastic sheet
It is also quite thin as compared to the
quarter inch thick glass cover. Morcovr
plastic is less dense than glass, This scrcen
is thercfore not designed to play a pro-
teclive role.

The screen which is usually of a bluish
or greyish tinge, only reduces the glare and
perhaps can niake the (ke picture look a
little less grainy. It is like using goggles in
a hot sun,

Note = { The answers are provided b)
Homi Bhabha Centre for Science Edu
cation, Tata Institute of Fundamenta
Resarch, Bombay)
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Report on Seminar on ‘ Consumer protection—need, measures and present position in India.
Held on 19th March 1989 in Modem College o[ Arts, Science and Commerce

‘The Seminar was arranged with specific
sessions for different areas where consumer
protection is necessary. The first session
dealt with consumerism and consumer
movement  in general. The session was
conducted between 9 00 am and 11-30 am.
[t was begun with an introduction by Prof
A G. Gosavi who described the object and
Nature of the Seminar.

The inaugural Address was delivered by

fo ) wied” <2

Principal Dr. S, N. Navalguudkar who
highlighted the need of such seminars to
awaken the consumers.

Prof. A. G. Gosavi then presented a de-
tailed paper on review of consumer move-
ment outlining the history of consumer
movement, institutions representing the co-
nsumers and the role of the Government
in the area. Dr. Smt. Krishnabai Nimbkar

stressed the need for starting citizens



¢« Movement

citizens whnch would automatically protect
consumers’ Rights

Dy, Dilip Sarwate, Management consul-
tant, explained the various legal measures
available for the protection of consumers
in India.

The session closed with interested stud-
ents asking questicns about the meusures
which were ably replied by the speakers,

The second session dealt with consums-
ers movement in drugs and pharmaceuti-

cals. The session was conducted between
11-30 am, and 1-15 pm. The intrcduct-

ion was made by Prof S. G. Datar.

Mrs Apgashe read a short paper to initiate
the discussion,

D:. Aaant Phad.ke representing the co-
nsumers, detailed the various grievances of
the consumers and the malpractices of the

manufacturers and dealers. Shri- Raman-
bhai Mehta, a leading manufacturer descri-

bed the carc taken and the controls exer-
cised on the manufacture of drugs

Shri. Ramesh Shah : President, Retail-
ers Association, explained the role played

by retailers in protecting consumers from
malpractices and irappropriate drugs.

Shri R W. Gudal, the Joint Commiss-

ioner of Food and Drugs Administration
felt that the Government was (rying its

best to stop malpractices and spurious
medicines.

The Third session of the seminar discu-

ssed the Public Distribution System vis a
vis consumer protection.

The introduction was made by Prof.
S. G. Datar. Prof P. C, Mutha placed
the problmes iu the system in clear pers-
pective and highlighted the lacunae.

to profect the Rights of

Shri. Suryakant Pathak outlined the
problems of consumers and Traders under
the system He also urged consumers to
take up their problems with the autherities
and media. Shri. Gawadiz, Secretary of the
Pune Merchants chamb.rs described the
difficultics of their price shop~owners under
the system.

Shri, Mohan Dharia, ex-plapning mini-
ster, Govt. of India, explained very ciearly
the basic tenets of the public Distribution
system. The system was being mistrea‘ed in
his opinion. He asserted that with proper
planning and implementation the system
would certainly help. to protect the
consumers.

There was a lively discussion with a
general consensus that tiie - Administration
of the system should bv 1mploved to help
the consumers. : :

The Fourth and concluding session of
the seminar dealt with customer services of

“Banks. The introduction was. made by

Dr. Mrs. Madhavi Mitra. Miss Nilecma
Deshpande, an M Com  Student, read the

introduclory paper.

‘Shri G N. Gandekar, Pune Banks useis
Association presented with examples, the
shortcommings in customer services by the
Banks.

Shri Dighe and Shri Gokhale Senior
officials of the Bank of Maharashtra, provi-
ded the Bankers view on the problems.

Shri. Bindumadhav Joshi, a veteran leader
in consumer moveinent felt that the Banks
services had improved but wore becoming
very costly. He then discussed the need
and pecessity of the consumer movement (O
keep a valid check on manufacturers, wor-
kers and the Government so that consutners
could lead a better hife. This he felt, would
lead to a more real Democracy. "
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