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Foreword

This delightfui fittle volume will let you learn about twelve different simple ways
of concocting pumps which work and the likes of which have been in use for
hundreds of years and continue to be used till this day. All this can be done
with very simple, low cost and easily avilable materials, some of them lying
around the house, some literally picked up from a dump or retrived from heaps
ready for being dumped.

The most important thing is that you will enjoy putting them together, have fun
seaing them work and, in the process resally learn the basic machanism of how
a pump works.

That's not alll Once you get going, understand the principle, you will probably
think of many more innovative ways of designing pumps and actually making
them with your own hands. Only if that happens, will the purpose of our bring-
ing out this booklet be served.

New Delhi Narender K. Sehgal
February 28, 1991 Director
National Council for Science

& Technology Communication

Foreword
{to the 4th reprints)

This is the fourth time that this publication is being reprinted. This is an indication of its
immense poputarity with children all over the country.

We have tried to improve the overall ook and presentation. The price too had to be raised
somewhat to offset atleast part of the increased printing and paper costs. While we do
receive appreciative comments from teachers and other adults, we haven't received many
direct reactions, comments and suggestions from children themselves. We would love to
hear their ideas and suggestions for additions to the contents of this book, or for entirely
new titles.

New Dethi Narender K. Sehgal
October 1999 Scientist ‘G’ & Head NCSTC &
Director, Vigyan Prasar




PUMPS FROM THE DUMP
Every little child does it
Making things from odds and bit
The whole world is a garbage pit
Collect some junk and make a kit.

You'll never be at a loss
Make do what you come across
Con - rod, piston, suction port
All these parts you don't import.

Little things all strewn around
A soda - cap lying on the ground
A hose, a spoke, a hollow stem
Lids and bottles all of them.

Use these things to make a pump
A pump assembled from the dump
A pump to make the water pump
To quickly empty out the sump.

Making pumps will bring great joy
For each of them is a working toy

Play with them and get a feel
What's a valve and what's a seal,

It's best to try a theory out
Then you'll know it inside - out
Think, adapt and improvise
That's the rule of the wise.

Several pumps go up and down
While many pumps go round and round

Pumps are made of many parts
But the best pump is the heart.

Pumps bring water to the field
And thus better food crop yield

Pumps lift water from the well
Life without a pump is hell.
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What all do ? t all can you use?

(s

Cyclevalve tube body  Valvestem BrassCap  Lock Nut Cycle tube rubber washers

Plastic / Rubber Hose Pipe

Old Rubber Slipper Film Reel Bottles PYC Pipes
& o
Cycle Spokes along with Nipple Nuts
= TOOTH PASTE
Rolling Pin ( Belan ) Old Plastic Toothpaste Tubes
Frooti Straws Scissors

Along with these you will need a rubber adhesive - Fevibond, a stapler, marbles, a wooden
plank, jam jars, PVC pipe bends, old plastic milk bags, cycle chain links, ball pen refills, old
sketch pens, a divider, poker, shoemaker's punch, various kinds of plastic bottles and a lot of
other throw away junk. '




- - Yarious Valves -
A valve is the heart of a pump. And there are many - many ways in which you can make
some simple valves, using very ordinary materials.

What is a valve ?

A valve is a device which enables water, or air to flow in one direction only. It prevents the
flow in the reverse direction. A valve is like a traffic policeman, on a ' one way ' road. He
allows traffic to go in one direction only, and stops all traffic in the reverse direction. He
always says GO in one direction and STOP in the opposite direction.

How to make a hole in a hottle or a Yid ?

Take a film reel bot-
tle and poke a hole in
its base with a di-
sz Vider point. By rotat-
ing a tAper SCiSsors in
this hole vou can
make the hole bigger.
A hole of 7 - 8 mm
in diameter should
be good enough. You
must ensure that the
edges of the hole are
 clean - without any
burrs or protrusions.
You can aiso make
neat holes using a
shoe maker's punch,

Cut a balloon about 2.5 cm from the mouth
end. Stretch the mouth of the cut balicon
and slide it on the threaded end of a cut
toothpaste tube. If you blow in from the
tube then the balloon will open and allow
air to pass through. But if you suck from
the tube end, then the balloon will close and
shut the passage of air.

This makes a very efficient valve,

Marbie Valve Make a hole of about 8 - 9 mm diameter in
the centre of the film reel bottie lid. Place
a glass marble on it. This valve will allow
water to flow from below to the top, but
will prevent passage of water from the top .
to the bottom. The problem with using steel
ball bearings is that they rust very easily in




—

yd

<>

Cutalcmx1.5cm flat piece from an old bicycle ribber tube. This flap can be hinged to the
outer base of the bottle by applying a rubber adhesive like Fevibond on half the flap and
sticking it. However, the rubber adhesive tends to come out, especially if you use the pump in
water. So it is better to affix the flap by putting a staple on one side. Later the two prongs of the
staple can be bent using a long nail. In this way the flap valve is mechanically and permanentiy
sttached to the bottle. If you suck through the bottle, the flap will shut the hole and the valve
will be closed. If however, you blow in, then the valve will open and allow passage of air. You
could affix the flap valve either on the outer base of the bottle as shown, or else you can fix it
inside the bottle base too. Where you fix the vatve would depend upon its use.

Plastic Srip Valve

One can also make a very efficient valve
using the brass body of an old bicycle rub-
ber tube, and a strip of plastic sheet cut
from an old milk bag. Make 2 hole in the
strip and slip it inside the brass valve body.
Then bend the strip on the circular seat of
the brass body. Slip this valve in the base
hole of a film reel bottle, and affix it with a
lock nut. If you blow through the brass
body, air will pass through. But if you try
to suck through the valve body, the air will
be stopped. This is a very efficient valve.
Think of severai other kinds of valves.




Inertia Pump
This is a simple and perhaps, a most amazing pump. Any hollow tube - PVC pipe,
papaya stem, or a short length of bamboo, can be made to pump up water !

1. Can you convert a bamboo tube
into a pump ? Any hollow tube -
a PVC or a metal pipe, a short
length of bamboo, or even a 30
¢m long papaya stem can be made
to pump up water.

H you take a short length of bam-
boo, then using a poker make a
hole in the nodes, so that the bam-
boo becomes a connected hollow
tube.

In villages, it is often easier to find
a hollow plant stem - like that of
the papaya. The nice thing about
the papaya stem is that all the chil-
dren can then have fun with their
pumps and own them too.

2. Take a 40 -50 em PVC pipe, the kind which is used for household electrical wirmg. Rub its
ends on a sandpaper to make them smooth. Hold the pipe with your ieft hand and move it up and
down into a bucket of water. Keep the palm of your right hand on the top of the pipe and open and
close it with each up and down reciprocation like a hinge. Soon water will start squirting out . In
this case the up - down motion of the left hand does the pumping while the right paim acts like a
valve, The use of the hand palm gives a very good physical feel for a valve.

3. How does this purmnp work 7 When the pipe is plunged in the water, because of the inertia of
the water, a bit of the water rises in the pipe. Air is expelled as the palm is lifted and the top of the
pipe is open. Now the palm closes the top. The water which has risen cannot go down. With
every stroke, water rises in the pipe a little, and ultimately it squirts out.

Try and find the maximum height to which you can lift water by this means. Modifications of
this simple Inertia Pump are still used in parts of Andhra Pradesh for lifting water.
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Jerk Pump

This pump is akin to the Inertia Pump. The only difference being that the hand paim
valve is replaced by a foot valve.

1. Take a film reel plastic bot-
tle and make a 6 - 7 mm hole in
the centre of its base. Cuta 1.5
cm x 1 cm piece of old cycle
tube. Apply Fevibond on one
side of this rubber flap, and
stick it inside the bottle ( you
can also staple it ). This flap
valve will open and close like
a hinge.

-—

2, Takea 30 40 cm long PVC
pipe with an outer diameter of
2.5 em. Cut a strip from an old
bicycletube 2 em x 20 cm long.

S——

3. Wrap the rubber strip tightly
on one end of the pipe and se-
cure it in place with a bit of rub-
ber adhesive like Fevibond.
This end of the pipe should be
just fat enough to fit into the
mouth of the film reel bottle.

—

4. Tightly fit the

pipe in the bottle. | pipe.

5. Attach a right angle
bend to the top of the

6. Now hold the pipe with one hand and move it up
and down in a bucket of water. Soon water will
squirt out from the PVC bend on each down stroke.

7




Tooth

Tube Pum

This pump is just like the Jerk Pump. The only difference is that the materials used, both
for the pipe and the valve are very different.

1. Old toothpaste tubes are not for throw-
ing. Take one and cut it 2 cm from the
mouth end. Ciean it up. With a nail make
a hole in the tube near the crimped base.

2. Cut a balloon about 2.5 cm from the mouth end.
Stretch the mouth of the cut balloon and slide it on
the threaded end of the mouth of the tube. This makes

3. Insert this valve end in the big tooth-
paste tube as shown. Also insert a plastic
straw ( a Frooti pipe or an old refill ) in
the hole near the crimped end. The cut bal-
loon allows flow of water in one direc-
tion. Water can enter the tube from below
but cannot come out from that end. The
cut balioon is a very efficient valve.

a very efficient valve.

4, Hold the tube with your hand and move it up and
down into a mug of water. After a couple of strokes

water will start squirting out.




This pump is made by adding a piston and a délivery valve to the previous Jerk Pump.

1. Take a 20 cm long PVC pipe with
and outer diameter of 2.5 cm. Cut a 2
cm x 20 em long strip from an old bi-
cycle tube. Wrap the rubber tightly on
one end of the pipe and secure it in
place with Fevibond, or tie it up with
string. This end of the pipe should be
just fat enough to fit into the mouth of
a film reel bottle. Insert the pipe in a
film reel bottle which has a flap valve
in its base.

2. For the piston,
cut two circular
pieces of cycle
tube rubber so
that they move
snugly mside the
PVC pipe bore.
Make holes in the
centre of these
washers and after
inserting them in
the valve body ,
tighten them with
a lock nut. Insert
a little match
stick in the valve
stem and assem-
ble it in the valve
body ‘with the
brass cap.
Tightly tie a cy-
cle spoke to the
valve body with
thread. The
spoke becomes
the connecting
rod. Make a
small hole in the
PVC pipe bend
for the spoke.

3. Hold the pump in water and reciprocate the cy-
cle spoke. On each upstroke the suction valve
opens sucking the water in the tube. The delivery
valve remains closed. On each down stroke the
suction valve remains closed and the delivery valve
opens allowing water to rise in the PVC pipe and
gush out of the bend with a great force.

..........




Handpump

_________
Y

1. For making this pump you will re-
quire a black film-reel bottle, one
more cap, a cycle spoke, old cycle
tube, an old .refill, simple handtools
and Fevibond - a rubber adhesive.

2. With a sharp scissors cut and remove the outer cir-
cle of the cap. The inner circle will make a superb
piston. Rub it a Inttle on sandpaper so that it is free
inside the bottle - the cylinder.

3. Make a 2 mm hole in the centre and a 6
mm hole for the delivery valve port. Apply
Fevibond to a 2 cm x lcm piece of bicycle
rubber tube and stick it to cover the hole. This
rubber will act like a hinge and open and close
like a valve.

4 Cut a 12 cm iong piece from a bicycle
spoke. Fix the piston on the spoke threads
with two nipple nuts.

5. This is the piston, delivery valve and con-
necting rod assembly.

6. Take another film-reel bottle cap and make
a 6 mm hole in it. Apply Fevibondtoa 2 cm
x 1 cm piece of tube rubber and stick it on
one side to cover the hole. This is the suction
valve.
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7. Make a 3 mm hole in the | g Ingert the spoke through the bottle base and snap the suc-

centre of the bottle base so that
the cycle spoke can move
freely in it. Make another hole
on the curved surface near the
base and fix an old refill or
Frooti straw in it. This is the
delivery pipe.

tion valve lid to complete the handpump assembly.

Keep the pump in a bowl of water and move the spoke up and
down. After a few priming strokes large quantums of water
will gush out of the delivery pipe with every upward stroke of
the spoke. Both the rubber washers - stuck only on one side
as hinges, act as very efficient valves. This is a superb model
to understand the working of a real handpunp.

9. This model does not have a handle as
is there in regular handpumps. Can you
think of a way of attaching a regular
handle ?

The stroke of the piston is limited by
the length of the cylinder - which in this
case happens to be a film reel bottle. You
can put two film reel bottles with their
mouths facing each other and slip a piece
of old cycle tube on them to keep them
together. By doing this you will double
the length of the cylinder. Now, much
more water will come out of the pump

11
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1. Tie a metre long string to the top of a
‘carrot. Slip the free end of the string through
an empty bal! pen body. Then tie it to a smail

potato.

2. Hold the pen body
in your hand and be-
gm making circular
motions - the potato
must swing in a cir-
¢cle. As you increase
the speed of rotation
the carrot wili rise.
There is a force as-
sociated with the ro-
tation of the potato.
This force puils
away the centre of
the circie and is
called Centrifugal
force.

3. This simple
sprinkler works
on the same prin-
ciple. Take a one
metre long flex-
ible plastic tube -
the one used as a
petrol pipe or a
mason's level
tube. Keep oné
end of the tube
immersed in a
bottle of water
and suck from
the other end.

4, When water starts
coming out from the
other end of the abe
start rotating it and

slowly raise it.

5. Water will keep sprinkling out as jong
as you continue spinning the tube. This
way you can drain out the whole botle.
The centrifugal force of rotation is enough
to suck and lift water from a height of al-
most a metre. You can make a simple foot
valve using a cycle steel ball and a pen
body as a seat.

12
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Tinsnsavmycommonhouseholdpmnp usedforspraymgmsectmdestokﬂlmos-
quitoes and other pests.

/

' cuT—--g‘
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1. Make a slit in a plastic straw about one third from one end. Bend the straw at the slit and
place the short section in a glass of coloured water. Make sure the slit is no more than 0.5 cm
above the surface of the water. Blow hard through the straw. You will see that water enters
the straw from the glass and comes out through the slit like a spray.

2. You can fix the same straw in
a film reel bottle, by making a
small hole in the centre of the
lid. Make one more hole near the
rim of the lid for the air to enter.
If you fill the bottle with a mix-
ture of ink and water than you
can catch the spray, once you
blow, on an old newspaper.

How does this pump work ?

When yout blow hard , air comes
out with great speed from the
end of the straw. This high speed
of air creates a low - pressure
zone, at the cut. Because of the
low pressure on the top of the
hmTTTT ~ vertical straw, water gets sucked

’\_—) up from the bottle, and gets
blown as spray.

==y

3. The familiar spray pump used in the house for spraying Mcideéforldﬂhganddﬂvhg
away mosquitos, is based on the same principle,

13



Bellows Pump

| With this very efficient pump ydu can inflate a balloon with air or fill it with water. This
pump will also make & great Pichkari for Holi, for with every downstroke of the pump,
40 ml of water comes gushing out !

1. For making the pump you
will need two film-reel bottles,
15 am of old cycle tube, an old
refill or a Frooti straw, and some
rubber based adhesive like
Fevibond or Vamicol,

2. Make a hole in
the base of film-
reel bottle A by
using a divider
point. Widen this
hole by gently ro-
tating the pointed
end of a scissors.
The hole should
be about 1 cm in
diameter and
should not have
any burrs.

3. Make a similar
hole in cap B.

B> O

4. Cut two circular washers
about 1.5 cm in diameter from
a cycle rubber-tube. Apply
Fevibond on half of the area
of the two washers.

5. Apply Fevibond to the cap
and paste one washer.

=D

6. The washer which is
stuck on one side only will
act like a hinge. It can open
and close like a valve, This
isthe DELIVERY VALVE,

]

7. Paste the other vaive on the
base of the film-reel bottle.
This is the SUCTION
VALVE,

14




8. Take another film-reel bottle B and make a
smali hole on its cylindnical surface.

9. Press fit a short thick Frooti straw or a
ball-pen refill in it for the delivery pipe. Fix
the cap with the delivery valve (Fig 6) to

10. Cut a 15
cm long piece
from an old bi-
cycle tube.
Stretch and
slide the tube
over both the
bottles as
shown. The
botties will be
separated by
7-8 ¢m of cy-
cle tube. This
rubber tube
acts like a pair
of beilows.

DELIVERY
VALVE

SUCTION
VALVE

11. Now hold the lower bottle in water and
press the top bottle B downwards. After a few
initial strokes water will start gushing out of
the delivery tube.

Instead of pressing the top bottle up and down
you can also squeeze it. Then the water will
be squirted all around as in a sprinkler.

12, The Bellows Pump is based on a chance discovery that old bicycle tubes fit very snugly
into a film roll bottle. Bicycle tubes come in several thicknesses, so ensure that your bicycle
tube fits on snugly or a bit tightly on the film reel bottles.

Also ensure that the rubber tube flap valves sit flat on their seats. If the valve rubber is curved
then there will be a crevice left and there will not be proper sealing.

With this extremely efficient pump you can inflate a balloon with air! If you can fiil a balloon
with air then that is encugh proof that indeed if is a great pump and that there is very little

leakage from the valves.

This pump will also make a great Pichkari for Holi.

15
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This pump is like the pump which is used to draw out water from the well. The crown
cap of this pump is pressed to a cycle tyre, which rotates it fast and water gushes out.

1. To make this pump
you will need a film
reel bottle, a bicycle
spoke, a crown cap, a
pisce of rubber , a nail,
an extra nipple nut,

_hammer and some

simple tools.

i

L

2. With the help of a
nail, hammer a smalt
hole in the centre of
the crown cap.

) o0

3. Make three holes inthe film reel bottle and one in its cap as shown. Attach the rubber rotor to
the spoke. The rubber. rotor must move freely inside the bottle cylinder. Fix the soda water
bottle, crown cap tightly between the nipple nuts of the spoke.

o its inlet and outlet ports are diametrically opposite. Ask someone to put
4. This is complete| the cycle on the stand and crank the pedal. Press the crown cap of the
assembly of the film| pump to the rotating rubber tyre. The rotor inside the pump will rotate
bottle rotary pump. | very fast and water will gush forth with great force.

16




1. If a film bottle is not available for the outer casing of the rotary pump it can be easily
improvised using three 5 cm square pieces of 1 cm thick wood.

2. Make holes in the centre of two pieces with a nail for the cycle spoke to pass through. In one
of these squares make a 5 mm hole about 1 cm away from the centre for suction. In the third
piece chisel out & circular 2.5 cm diameter bore and a channel for the outlet.

% 3. Make a hole in the cen-

== tre of a crown cap and fix
it with two nipple nuts on
' a cycle spoke.

P £

4. Assemble the three pieces of the pump
. body with the rubber vane in the middle
cavity. Keep the three body pieces to- |5. Dip the suction port im water and press the soda
gether by slipping two cycle tube rubber [water cap against the rotating tyre and enjoy the
bands over them. water gush out of the outlet.

17




* In this pump the thin tube becomes

K

the fat tube becomes the cylinder.

" There is a suction valve and a delivery valve. This pump throws 60 - 70 mi of water
i with every stroke.
. Delivery Valve Piston

1. Take an old cycle tube valve body. Insert the

vaive stem and then screw the brass cap lightly.

Insert a smali matchstick piece in the bore of .
the valve stem. Take a 2 cm x 15 c¢m long piece

of old tube rubber and wrap it tightly around

the brass valve body.

2. Take a 2 ¢cm outer diameter and 30 cm long
PVCpipe Cuta 4cm x 6 cm piece from an
old cycle tube. Wrap just one layer of this tube
on the PVC pipe and tie it with thread to secure
it in piace. :

Piston & Delivery valve assembiy

3. Insert the
Delivery valve
in the bore of
the piston. The
thickness of
the wrapped
rubber around
the brass body
should be such
that it should
be a tight fit in
the bore. Also
attach a bend
to the top of
the piston. It is
through this
bend that wa-
ter will come
out of the

pump.

Sm—

Cylinder & Suction valve assembly

4. Take a 20 em ling PVC pipe with an outer
diameter of 2.5 cm. Cut 2 2 cm x 20 cm long
strip from an old bicycle tube. Wrap the rub-
ber tightly on one end of the pipe and secure it
in place with Fevibond. This end of the pipe
shouid be just fat enough to fit into the mouth
of a film reel bottle. Insert the pipe in a film
reel bottle which has a flap valve i its base.

13




. §, Before inserting the piston into the cylinder put a dab of oil.

0 The oil will make the piston go smoothly up and down the cylin-
der. Now place the pump in water. Hold the cylinder with one
hand and with the other move the piston up and down. Large
quantities of water will gush out with great force.

19



- Screw Pamp
Here's a simple way of making a workmg mode! of the famous Archemedian
screw - designed some 2,300 years back.

This screw pumnp was initially used to empty the ship holds of water which had crept in
through seepage. A man would just keep tuming the screw and the water seftled at the bottom
of the ship would be thrown out. For thousands of years this pump has also be extensively
used for irrigation - for raising water from the river Nile into the adjoining fields. The pros-
perity of civilisations of the Tigris and the Euphrates valley lay in the advent of the screw
pump. Such pumps are still being used in some parts of Orissa, to lift up water by about one
metre from a pond into a nearby field.

—_—y =
% 9&%

1. The materials required for making the screw pump are a wooden rolling pin - the traditional
belan, 1.5 metres of flexible, transparent plastic hose with a inner diameter of about 1 em. Apart

from a bowl of water you will also require different sizes of nails and a hammer.

' - - 2. Fix two nails to the wooden belan as shown. The left
O-CD;. nail will become the pivot on which the pump will turn
and the right bent nail will beome the handle.
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3. The pump is made by wrapping the plastic pipe over the wooden rolling pin.
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4.The two free ends of the plastic hose are secured to the belan by hammering shoe tack nails
half way through, so that the plastic tube still retains its circular form and is not flattenad out.

5. The pump is now ready for operation. Place it in an inclined position in a bowl full of water.
The pump will turn about the left pivot nail - which will rest at the bottom of the bowl.

\“'

6. Support the right lower side of the belan with your left hand and tum the handie with your
right hand. The lower end of the plastic tube will be immersed in the water. On rotating the
belan, water will rise up the spiral threads of the plastic tube and squirt out of the other end.
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Flywheel Pump
As you pull the thread water gushes out of the pump and the flywheel helps to rewind
the thread on the spoke. This pump is simple to make and fun to play with.

,@ * 1. Cut a 6 - 7 em diameter disc from an old
- rubber slipper. Make a small hole in its centre.
This is the flywheel which will make the pump

@ g0 round and round.
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2. Cut a 14 cm long cycle spoke. Attach a 3cm wide and 4 cm long piece of aluminium sheet
rotor to the spoke at a distance of 5 cm from the left end. Make a series of holes on the rotor
and tie it with thread to the spoke. Fix a little rubber washer next to the rotor. Put the rotor in
a film reel bottle, with a hole for the water outlet. Attach the lid with two holes - one for the
spoke and other for the water inlet. Fix the flywheel on the spoke with two nuts.

3. Tie 50 cm of thick but soft cotton thread
to the spoke. Put a dab of Fevibond and tie o

a few knots 5o that the thread does not slip | 4. Keep the pump dipped in water in a vertical po-
on the spoke. Now tum the flywhee! a few | sition and pull the thread. After a couple of pulls
times so that the thread loops around the | water will gush out of the pump and the flywheel
spoke several times. will rewind the thread back on the spoke.
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Squeeze Pump
This pump is based on alternate expansion and contraction of a rubber tube to
squeeze out water.
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1. Five links of an old cycle chain are assembled as shown into a pentagon.

2. Weave a mild steel binding wire through the chain links and kink its two ends to make
a five pronged rotor. Rivet a imk to any prong as a handle of the rotor.

3. Mount the rotor with a screw on a piank of
wood. Take a length of 5 - 6 mm intemal diam-
eter soft rubber tube - the red coloured one,
which is used in laboratories. Fix one end of the
rubber tube with a nail at the lower end of the
plank. The rubber tube is then stretched over the
rotor and its other end is nailed at a higher level.
Place the lower end of the tube in a mug of wa-
ter and tum the rotor. The altemate squeezing of
the rubber tube creates a suction which raises
the water and squirts it out at the other end.




{ml . 5 "é\d
4
| & el

1. This pump, common in hilly areas, uses the water from a running stream and pumps it up.
Theoretically it can pump water to almost 40 times the head between the pump and the stream.
With this model you can raigse water by almost ane and a half metres.
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2. Make two holes in a jam jar lid. The holes shouid be the thickness of the cycle valve tube
body. To prevent any leakage, cushion the lid with rubber washers on both sides. Put a plastic
milk bag strip on the left valve seat. Tighten both the valves to the lid with lock nuts. Attach
two plastic hoses to the cycle valve bodies.
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3. Make a small hole in the left hand pipe near the bottle. Dip this end of the tube in 4 raised
bucket of water. Suck through the hole until water flows through the pipe and comes out of
the hole. When water starts flowing steadily then close the hole with a finger. The stream of
water will enter the battle with a jerk. You will have to keep opening and closing the hole -
which acts like an impulse valve. With each successive haminer stroke water will rise in the
bottle and compress the trapped air. This compressed air, will in tum, push out the water
from the other tube and raise it to a greater height.
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Di . Pum ‘
As you press the stretched balloon membrane of this pump with your finger, water
comes out of the other end .

lid of a jam jar. Slide
a cycle brass valve
tube body in each
hole and fix them
with a lock nut. Be-
fore fixing the left

valve, wadge a plas-
@ tic milk bag strip
-

v between the valve
and the lid. This
plastic flap acts like
a suction valve.

Tightly affix both
valves to the lid. In-
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D 6 sert the valve stem
]

1. Maketwo 1 em di-
ameter holes in the

in the right hand
valve and tighten the
knurled capscrew on
it.

2. The finished assembly of the
lid along with the two valves
will Jook like this.

3. Now cover the lid

with a torn balloon.

Stretch the membrane

and tie it tightly around

S— _ the lid with a string.

~ Tight fit a small plastic

. , ~ pipe - outer body of an

old sketch pen to the
left hand valve, Make a
hole in this pipe and
immerse it in a vessel
of water. Hold the rim
of the lid with one hand
and keep pressmg and
releasing the membrane
with a finger. Soon wa-
ter will be dripping out
form the right hand N
valve.
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