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VEN IF you own a sleek electronic

wrist watch, the innate simplicity of a
sand hour glass might charm you. For
despite the neat and sophisticated
gadgetry of the electronic watch — what
with day, date, alarm, stopwatch, cal-
culator and what not all stacked in a plas-
tic sheath, it is still mystifying. Its like a
black box, the exterior giving no clues to
the working of the innards. And what if it
conks out? Well, you can't do a thing
- apart from gaping at this marvel of mod-
ern technology with bemused amaze-
ment. You'll have to take it to a
“specialist™ — an electronic whiz kid for
repairs. And you'll discover to your dis-
may that the cost of “repairsis more than
the cost of the actual tick-tock (sorry,
these electronic ones are born heartless).

How about making a sand hour glass
of your own 7 It's very simple and easy 1o

Tick! trick! trickle!

make one, and furthermore, it would'nt
cost you anything, for all you'll require
are two used injection bottles, on old ball
pen refill, eycle puncture repair solution,
a needle, and of course sand. You'll
enjoy making it. But once you've made it
I can promise you fun in only small leaps
— of just one minute each (and not in
howrs and days) for what you have made
is a one-minute sand hour glass.

Sand hour glasses are more archaic
than even vintage grandfather clocks.
But like windmills of a bygone age, they
still retain a charm because of their
utter simplicity of conception. For
instance, whereas you might not have the
“pulse” of the digital electronic clocks,
you can actually see time slip by through
the transparent belly of the sand hour
glass.

Soak two used injection bottles in

water. Afiter a while, when the glue has
loosened, remove the labels. Clean and
dry the injection bottles and their rubber
caps,

Apply cyele puncture repair solution
on the flat sides of the two injection bot-
tle caps. and stick them back-to-back,
Make a hole through the centre of these
caps with the help of a babool thorn, or a
needle (the point of the dividers or the
compass of your geometry box will serve
adequately). Insert a small (about half a
centimetre long) piece of used plastic
ball pen refill tube in the hole between
the rubber caps. Ensure that the ball pen
tube does not jut out and is flush with the
trough levels of the rubber caps. The
piece of refill provides a smooth and
uniform bore for the sand to slip
through.

Mow fill fine dry sand in onée of the
injection bottles. If the sand is coarse,
sieve it using a suitable piece of cloth,
Sea sand is excellent. Assemble the rub-
ber caps and the empty injection bottle
on top. The final assembly resembles a
dumbell of sorts. On inverting, ,sand
from the top bottle trickles down into the
lower bottle through the “neck™ of the
ball pen refill tube. Time your sand hour
glass with the help of an actual clock
adjusting the amount of sand to give a
round figure in full minutes. With a bit of
care you can have your sand hour glass
measure @ minute with an accuracy of
plus or minus two seconds.

This sand hour glass provides a handy
reference for one minute. Village health
workers could use it for counting the
pulse beat of patients in one minute.
What are the things vou could do in a
minute T Now you can count with a sand-
hour glass how many times you breathe in
one minute, how many steps you nor-
mally walk in one minute, how many
oscillations a pendulum (a stone tied to a’
string) makes in one minute and how the
number of oscillations per minute varies
with the length of the string. And you
can always use the sand hour glass as a
timer to time your friends while playing
chess, scrabble, boggle, or other games,

ARVIND GUPTA

Mr. Gupia is with the People’s Science Move-
ment, Maharashira.
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Rules of thumb

HERE'S THIS story of a village

mother-in-law  who  had  three
daughters-in-law. And like most folk lore
mothers-in-law, this one also took life
easy, assigning chores to the younger
women. And the chores were distributed
among the three quitz fairly. Only in dirc
circumstances  did the mother-in-law
share their burden.

The task of cooking was assigned to the
petite dainty daughter-in-law, One day,
while the lady in charge of the kitchen

guests dropped in and it fell to the
youngest daughter-in-law to cook for

them. On instructions from the lady of
the house, she added two handfuls of salt
to the curry. It became uneatable — just
too salty. Thinking that she had done it
out of spite, the old lady assigned the job
to the other daughter-in-law the next day.
The result was even worse. Meanwhile,
the petite one returned and conditions
improved.

After the guests had left, the mother-
in-law admonished the two awful cooks.
But they pleaded “We only followed your
instructians™, They had. So what exactly
went wrong. The answer's simple: the
amount of salt in the “handful” of the
three young women varied greatly.
Mayhe the story’s an exaggeration, but
don't folklores thrive on that?

If you visit villages even today mea-
| surements are done by approximate
| means. A villager many check the length
of a piece of cloth by stretching it from the
tip of her nose to the end of her extended
hand or from the tip of her finger till her
elbow.Small lengths, might be told as
number of finger breadths; weights may
be told in the form of “as much as that
vessel filled with water™, a house, field or
a depth of a pond etc may be described as
“so many man lengths, or bullock
lengths™.

Mcasures have been used loosely and
where there has been no need for high
accuracy they have served a purpose.
Why, a friend in Bombay who had bought
anew flat described it to be thus “Twenty
persons can sit comfortably in the living
Toom $0 you can judge ils area”; I was
foxed but my other friend, also from
Bombay, seemed to understand it per-
fectly.

When one uses such subjective forms
of measurements there is alwavs the
danger of errors. So one has to be a little
more specific. That's where standardized
measures come in. One square cm is the
same no matter who marks it.

But one can’t always carry around a
measuring device: some people do.
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was away visiting her parents, a hoard of .

There are some easy ways of measuring
using everyday objects. The secret here,
however, is that thesc objects are stan-
dardized against known mcausres. There
are several thumb rules for this.

Thumb rules are ready reckoners
which enable you to compare and
crosscheck your estimates with ease, One
such ready reckoner is the matchbox, a
low- cost universally available item of
everyday useage. Millions of matchboxes
are manufactured per day in factories.
Because the matchbox is mass produced
and factory made, its size and dimensions
conform to certain standards, The same is
true of many other objects in daily use.
Let's discover some [ascinating facets of
this most familiar cuboid<the matchbox.

The length of a matchbox is always 5
cm (2 inches) and s0 it can be used for
estimating length. The length of six
matchboxes kept end-to-end equals 30
cm or almost one foot. Some other
objects can also be used as good estimales
for measurement of length. The post-
card, for instance, is always 14 cm long
and 9 cm broad. A ballpen plastic refill
tube has an outer diameter of 3 mm.
Matchsticks have a square cross-section.

Each side of this square measures 2 mm.
Normal bicycle spokes are 30 cm (or one
foot) long. Normal bricks are 9 inch long
(22,05 em) Coins have standard dimen-
sions. They can be used as fairly accurate
measures to estimate length.

Thus even if you don't have a ruler a
hand, you can always use some match-
boxes, coins etc to estimate length

Try to guess lengths by looking at the
object. Before measuring, first make a
mental estimate of the length of the
object. Then measure it either with a
scale or with some improvised thing
whose length you already know. Com-
pare the difference between your guess
and the actual measured length. This way
you can refine your estimations; you can
even use your hand. You could, measure
the length of your handspan and use it
for approximating different lengths. And
now, one for the road. How much dis-
tance do you cover in one step while
walking? You can use this estimate for
approximating long distances like how far
is it from the bus stop to your house.

A matchbox has three distinct surfaces
— the label surface (A). the strike surface
(B) and the drawer surface (C). Why is
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{A) bigger than (B), when both of them
share a common length? Why is (B) big-
ger than (C), when both of them share a
common breadth? Area depends on both
length and breadth, and a change in
gither of these dimensions will lead to a
change in area.

How can you find the area of the
matchbox shell in which the drawer fits?
One simple way, of course, is to measure
the length and breadth and then to multi-
ply them. There is, however, a very
interesting way of finding the area of the
matchbox shell. You've just seen that the
cross-section of matchsticks is 2 mm * 2
mm Matchsticks can be used as standard
“bricks”, for measuring area. Pack burnt
matchstick “bricks” in the outer shell of a
matchbox, to construct a wall. The area
of each “brick” is a standard and is
already known. By counting the total
number of matchstick “bricks™ used, you
can estimate the area of the matchbox
shell. A large area is composed of many
small areas. Obvious, isn't it?

But why is it useful to know that? Well,
if you know the area of a unit component,
you could calculate the area of the whale.
For example, by counting the tiles in a
room you could tell its area. And in case
of an irregular shape, you could divide up

the space into easily measurable dimen-
sions and add up the areas of several bits
to get the area of the whaole.

The two dimensional graph is an
abstraction. But the square matchsticks
snugged together in the matchbox shell
can give a concrete feel of the graph
paper.

Dip a little cotton ball in oil and rub it
on the matchbox drawer. Soon the wood
and the paper of the matchbox drawer
will absorb the oil. Dry the drawer in the
sun, By oiling, the drawer becomes
waterproof. This drawer when filled
with water holds approximately 20 mil-
lilitres {ml) of water. (The drawers’'
capacity is a good estimate for measuring
20 ml.) You can use this as a rough stan-
dard for measuring volume. To make a
volume measuring device stick a thin strip
of white paper along the length of a bot-
tle. (It would be nice if you could get a tall
thin bottle of more or less uniform diame-
ter.) Now, fill up a matchbox drawer level
full with water and pour it in the bottle,
Indicate the water level in the botile by
marking a line on the paper. This line

‘becomes the 20 ml mark. Add more

drawers full of water in the bottle, each
time marking the levels: 40 ml, 60 ml, 80
ml, 100 ml etc on the paper strip. You can

put mid points between these graduations
to indicate 10 ml difference marks. This
graduated bottle becomes a measuring
cylinder for liquids. If you fill the bottle
up to the 100 ml mark, and then pour it
out in a bucket and repeat it tén times,
you can have a measure for 1,000 ml or
one litre. (A milk bottle generally holds
500 ml (2 litre) of liquid.

Make a simple balance using leaf cups
or boot polish tins for the pans. The pans
can be suspended with strings and then
hung on either side of a uniform stick.
Ensure that the balance point is equidis-
tant from the two pans. Only then will the
balante weigh truly. If the beam isn't
properly balanced, gently pour sand in
the raised pan until the beam becomes
horizontal. MNow, keep a matchbox
drawer on each of the pans. As the draw-
ers have the same weight the beam will
remain balanced. Fill the left hand
drawer with water up to the brim. You
already know that the drawer holds 20 ml
of water. And 1 ml of water weights 1 g—
the density of water. So, 20 ml of water
will weigh 20g. It amounts to putting a 20g
weight in the left hand pan. Place an
appropriate length of any junk wire in the
right hand pan to balance the beam, This
wire shall now weigh 20g. Straighten out
the wire and cut it into half and quarter
lengths to make 10g and 5 g weights. You
can similarly make 50g and other
weights.

We all carry standard weights in the |
form of coins in our pocket. You must
often have seen shopkeepers using coins
to weigh small quantities of material. The
approximate weights of some of the coins
are:

One rupee coin (old) 8 g
One rupee coin (new) 6 g
50 paise coin 5 g
25 paise coin 25p

5 paise coin (aluminium}
Thus two, twenty-five paise coins equals
a fifty paise coin not only in monetary
value, but also in weight. This is a very
interesting relationship.

A sealed, brand new matchbox is a
good estimate for 10 g; 50 unburnt match- -
sticks weigh approximately 5 g. Thus, 10
matchsticks are a good estimate for 1 g,
and one single unburnt matchstick a very
good estimate for 0.1 g.

After having learnt to make measuring
devices and measure, you are probably
on the right way of thinking quantita-
tively. And to think of it we still
have measures like Manday — the work a
man can do in one day.

ARVIND GUPTA

Mr Gupta, an electrical engineer, has been
involved with People’s Science Movements. At
present he i8 on a DST fellowship writing a
book on matchstick meccano and other science
CXPEFIMEns.

August B6 Science Age T7




CHPELE SCIERNGE

Perfect match(es)

N ATURE IS replete with symmetry.
The human body, the wings of a but-
terfly, the markings on a beetle’s back,
the wvein pattermns on leaves, etc -are
symmetrical in nature. In each case one
half can be folded over the other to match
exactly. The fold represents the line of
symmetry. For instance, when a butterfly
folds its wings they match exactly, the
axis of symmetry being the length of the
butterfly’s body. That is bilateral
symmetry.

Cue an old post card into half’ along its
length. Put it on a large piece of paper and
push a pin or a thorn through one corner.
Put it straight on the paper and draw aline
around it. Now, turm it a quarter and draw
around it again (Fig 1). Give it another
gquarter turm, and another — drawing
around it each time (Fig 2).

Next, cut a triangle in the rectangle and
outline the cut-out, but this time you'll
have to draw inside the tnangular hole
instead of around the whole paper. Re-
peat the process by rotating the card.
Then cut some other shape, say a circle,
and rotate the paper and draw to make
a new pattern (Fig 3).

Fold a piece of paper in half. Cut shapes
around its edges. Then open it to see the
pattern vou have made (Fig 4).

Y ou can use leaves too for this purpose
and invent lots of new shapes (Fig 5).

If you have a mirror, even a broken one
with one straight edge, draw a shape and
put the mirror beside it so that the shape
doubles itself in the mirror (Fig 6).

Some leaves, especially compound
leaves, look as if they have been doubled
in a mirror. (Fig 7).

Place the straght cdge of the mirror on
Fig &, Slide and turn the mirror to see the
patterns change, Now orient the mirror
on Fig & in such a way so that you can see
the patterns that match with Fig 9. Notice
that you have made the circles disappear
and that you can now sce four crosses.

Again place the mirror on Fig 8 so that
yiou can see a pattern that matches with
Fig 0. Is vour mirror on a vertical line
facing to the right?

Once again. place the mirror on Fig & to
get Fig 11. Motice that you had to Face the
mirror to the left.

Once again, place the mirror on Fig 8 to
get all the different patterns shown in Fig

12,
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Mow place yvour mirror in different
orientations on the Mirror Master (Fig 13)
and try and get all the patterns, or atleast
as many as you can. You'll be able to get
most of them. But some of the patterns
have been given to tnick vou, they are not
merely difficull to get; they are impossi-
ble. Can yvou locate the impossibles?

3o the same with the mirror master in
Fig 14. And if you have enjoyed these
mirror puzzles. why not make some of
your own?
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MIRROR MASTER

Try looking for symmetries. You'll find
them everywhere — even in the alphabets
and numerals. Which alphabets have no
lines of symmetry? Which have one?
Two? Find the alphabets in SCIENCE
AGE which have at least one line of
symmetry. When you have done this and
would like to learn more tricks you can
refer to these two books: Preparation for
Understanding by Keith Warren and The

Mirror Puzzle Book by Marion Walter.
You must have seen that some shapes
have more than one lines of symmetry.
Some have none. A square has four lines
of symmetry. Place the mirror on each of
the four lines and see how the sguare re-
mains unchanged. Can vou place the mir-
ror to make squares of different sizes?
On the other hand, any line which pas-
ses through the centre of a circle is a line

of symmetry, but can you place the mirror
to make different sized circles?

ARVIND GUPTA

Mr Gupta is an [IT-Kanpur trained engineer.
He has been associated with several educational
and development groups and has written and
translated many popular science books wnd
articles.
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A pump from
the dump

OMETHINGS ARE better learnt by

doing — by making a simple model
and seeing it actually work. Take, for ex-
ample, the simple hand pump the princi-
ple of which we learn at school. How a
simple handpump operates is still an enig-
ma to many. For the average villager. the
handpump is an important machine for
quenching thirst. With no piped water in
maost villages, the handpump still remains
the mainstay of potable water for the
majority of our people.

Here 15 a simple way of making a sturdy
handpump. All you need will be a few
odds and assemble them together into this
working model of the handpump. This will
be a good way to test out the validity of
the principles of the handpump in actual
practice. With each reciprocation of the
piston, water will leap out in large gushes
and delight you no end.

Some odds-and-bits

As with most hand pumps this one too
consists of a cylinder and piston assembly
and two valves — one for the suction and
the other for the delivery. But before you
jump at the pump you'll have to collect a
few odds-and-bits which will go into mak-
ing its different parts. You'll need a bot-
tle, an old milk bag. a cycle wheel spoke, a
ball pen. a bottle cap, cycle puncture solu-
tion, an old chappal. scissors, a knife and
a needle.

The cylinder

In theory, any pipe-like object with a
circular and uniform cross-section could
serve the purpose of a cylinder. For inst-
ance, a broken test-tube could serve ade-

quately. It has the advantage of being

clearly transparent, so that you can have a
good look at the opening and closing of
the valves. But a test-tube is likely to
break and since its sharp edges can gash
your skin, it has to be discarded. Your
best bet would be a cylindrical plastic bot-
tle {preferably transparent) with a cap —
which either screws on, or snaps into, the
top. You can easily find an empty medi-
cine bottle to make a suitable cylinder.
The bottle should have a bore between 2
to 4 cm and a height between 4 to 8 cm. Of
course, the greater the bore and the
height, the larger will be the capacity of
the cylinder. Consequently, it will pump
out a larger amount of water with each
stroke.

| myself used a transparent plastic bot-
tle which houses 35 mm colour film roll for
the cylinder. Its great advantage is its
semi-transparency, which enables one to
have a peek at the valves in operation. In
the pump this bottle will be used in the
upside-down position, with the black,
snap-on cap at the bottom.

The piston

The piston is made out of 3 to 5 mm
thick rubber sole of a shoe or chappal. A
uniform section of a used rubber chappal
would be quite suitable. First, mark a cir-
cle on the rubber sheet equal in size to the
internal diameter of the bottle. Then cut
out the circular piston either with a pair of
scissors or a sharp knife. The rim of the
circular rubber piston is sandpapered until
it fits snugly into the cylinder.

Make a hole in the centre of this piston
with a divider point. A 15 cm long cycle
wheel spoke is inserted through this hole.
the head of the cycle spoke sits at the bot-
tom of the piston and prevents the rubber

piston from slipping out. The cycle spoke

becomes the rod of the pump and enables
one to reciprocate the piston.

This hole need not be circular in shape. A
plastic bag flap (made from a used milk
bag) is stuck with a water insoluble adhe-
sive (cycle puncture (rubber) solution or
Fevibond) on one side of this hole. The
flap adheres to one side but is free to open
and close the hole. This delivery valve is
located on top of the piston.

The suction-valve

A 8 mm hole is made in the centre of
the black cap, either by using a shoemak-
er’s punch, or else by chain drilling mak-
ing a series of holes on the 8-mm circle
with a hot pin and removing the central
plastic core. A milk bag flap is stuck to
one side of this hole using a rubber solu-
tion. on the inside surface of the black
cap. The plastic bag strip acts as “flap
valve”, opening and closing the hole thus
enabling water flow in one direction only.

The pump-base

The suction-valve cannot be kept in
direct contact with the base of the water
reservoir, for the simple reason that the
reservoir base will cover the suction hole

Sharp ball pen
outer shell

Bicycle spoke

0
|

QM

Rubber cap as gasket

& support for spoke

& delivery outlet

Spoke fixed from below

- Pistan from shoe
rubber with circular
hole. Plastic {milk bag)
flap valve (cycle puncture solution)
Delivery valve

Suction valve (milk bag plastic)
at centrae of film box cap.

Base from ordinary bottle
cap with holes for water inflow

The delivery-valve
A B mm hole is made between the cycle
spoke and the rim or the circular piston.

and choke any suction that occurs. The
black cap therefore needs to be raised
above the water base. | propped the pump

B e e e . s P s W Ry T ST Tr e

T0 Sclence Age August BT



Inler hole of the piston barrel showing plastic valve

on a Camlin poster colour bottle cap, and
provided three holes on its side for free
suction. This cap also provides a sturdy
base for the pump.

Assembly

A small hole is made in the centre of the
plastic bottle to enable the spoke to pass
through. Another 5-mm hole is made on
the base of the bottle near the edge for the

Pumping up the lguid

water outlet. A B-mm thick rubber sale of
a shoe is cut to fit the circular base of the
plastic bottle. A hole is made in this rub-
ber gasket to enable the spoke to come
out. Another hole is made corresponding
to the water outlet. This rubber is now
stuck with cycle puncture solution on the
external surface of the bottle base. This
rubber acts as a support for the cycle
spoke and also prevents leakage. A
broken ball-pen outer case can now be in-
serted in the rubber hole corresponding to
the water outlet. This will be the delivery
pipe.

Mow insert the cycle spoke piston deliv-
ery valve assembly into the cylinder. The
cycle spoke will come out of the rubber
top. Snap on the bottle cover. Both suc-
tion and delivery valves will open up-
wards. Screw on the delivery pipe. Place
the pump on its base, and lower the whole
assembly in a reservoir of water,

el

The piston showing plastic valve

The liquid envers through the holes in the base,
is raised by the piston and overflows through
the tube made of the balf-pen body

Operation

Within a couple of up-and-down strokes
of the piston, water will gush out with
great force from the delivery pipe. To
understand its operation let us consider
the piston at its bottom-most position. As
the piston is pulled up la partial vacuum is
created in the chamber, because of which
the suction-valve opens and sucks up wa-
ter from the reservoir, All this while the
delivery-valve (on top of the piston) re-
mains closed. This continues throughout
the upward stroke of the piston,

On the downward stroke of the piston
the suction valve is closed shut. The
delivery-valve on the piston opens and
allows the water to get stored above the
piston.

On the next upward stroke, the water
trapped above the piston gushes out
through the delivery pipe, as the delivery-
valve remains closed. Simultaneously, the
suction valve opens and allows water to be
sucked up from the reservoir. The valves
open and close like a fish's gills and can be
observed clearly through the transparent
bottle. They give a very good feel of how
valves operate.

In this model you have got to recipro-
cate the cycle spoke to pump out water,
Can you attach a fork and a handle to
make it look like an actual handpump?

ARVIND GUPTA

Mr Ggna is an HT-Kanpur trained engineer,
He fas been associated with several educasional
and development groups and s sranslated!
written many poprdar seience bookys and articles
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‘Mass at a point

AT DECIDES the height of a rail-
ing of a terrace or balcony? The rail-
ing should be slightly higher than the
navel level of an average adult. This is
because the navel represents the approxi-
mate centre of mass of the human body.
So, if by chance, an adult leans over the
railing, he is unlikely to tip over and fall
down. Children are unlikely to fall, unless
they are up to some pranks, because the
railing height would be far above their
navel level.
But what is the centre of mass? Though
a man has his weight distributed over his
hands, legs, head and various other
organs, nevertheless, it can be shown that
in some ways all real bodies behave as if
their mass were concentrated at a single
point. This point is the centre of mass.
When a body is symmetrical in shape, and
when it is either uniform in density or has
a density that changes in a symmetrical
fashion, the centre of mass is at the
geometrical centre of the body. For inst-
ance, the Earth is essentially a spherical
body; while it is not uniformly dense, it is
most dense at the centre, and this density
falls off equally in all directions as one
approaches the surface. The Earth’s cen-
tre of mass therefore coincides with its
geometric centre, and it is towards that
centre that the force of gravity is directed.
Now suppose that a body is falling to-
wards the Earth. Every particle of the
body is being pulled by the force of grav-
ity, but the body behaves as if all that
force is concentrated at one point within
the body; that point is the centre of grav-
ity. In a uniform gravitational field, the
centre of gravity would be identical with
the centre of mass. However, the lower
portion of the body is usally closer to the

Fig1

centre of the Earth than the upper, so the
lower portion is more strongly under the
gravitational influence. The centre of
gravity is consequently slightly below the
centre of mass.

The centre of mass of a regular shaped
body can be found by marking its geomet-
ric centre. For instance, you can find the
centre of mass of a steel thali or a book by
trying to balance it on the tip of your fin-
ger. You can find the centre of mass of an
irregular shaped body by hanging it with a
plumb bob from varous points. In each
case the centre of gravity of the object will
orient itself with the minimum potential
energy on a vertical line below the support
point (Fig 1). The intersecting point of
these vertical lines will give the centre of
mass.

Centre of gravity of a potato

Tie a string around a potato so that it
can be hung in several positions. After
suspending the potato, stick a pin into it at
the bottom along the support line. Hang

Fig2

Figa

plain the tipping? As long as the centre of
gravity is located directly over some por-
tion of the original base, the effect of the
gravitational pull is to move the brick back
upon that base once the tipping force is
removed. If the brick is tipped so much
that centre of gravity is located outside the
original base, then the brick tips over.
Naturally, the wider the base in compari-
son with the height of the centre of grav-
ity, the more stable the body. A brick rest-
ing on its broadest base is more stable
than one resting on its narrowest base.

Thus, a cone can be stable on its base, .
have neutral stability on-its side, and be
unstable on its point (Fig 3). A sphere has
neutral stability in all positions.

Motion of the centre of mass

Take a wooden block and drill two
holes in it so that two sketch pens can be
inserted. One hole passes through the cen-

Fig 4

the potato in several different positions
and stick a pin in each position. All the
pins will point to the centre of gravity

(Fig 2).

Stability

The concept of the centre of gravity is
useful in considering the stability of
bodies. Imagine a brick resting on its nar-
rowest base, If it is tipped slightly and
then released, it drops back to its original
position. If it is tipped somewhat more
and then released, it drops back again. As
it is tipped more and more, there comes a
point when it tips over. How does one ex-

tre of mass of the block and the other is 1o
one side. Place the block on a large sheet
of paper and give it a sharp off-centre
blow with a hammer. The pen trace con-
nected with the centre of mass will be
a straight line, while the other trace will
move about this line (Fig 4).

Rolling uphill

For this you will require a double cone
— two cones back-to-back — and a V-
shaped rail system such that the open end
of the V is higher than the closed end.
Take two similar sized plastic funnels and
place their broad ends together. Weave a
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