








fusu- PunL Bals .

wElrHTS P o
f L ) ‘ Ao |Raa)

LbEAaTION PumP

?
&
]

PUSH-PULL TYPE WATER PUMP




No.4 WINDLASS TYPE WATER PUMP

Typical

Applications Water lifting for animels, domestic use.
Rate of

Pumpings (None quoted).

Construction: The windlass shaft is supported by two 85cm high
front posts and an 80cm high rear post, mounted
on a V-shaped wooden base. The windlass drum
has a diameter of 20cm, and runs on the shaft
which is kept greased. On the drum are 12
tapered gear teeth in the shape of the beak
of a duck, B8om long and 5cm wide.

A crank handle is attached firmly onto the

windlass drum.

TEs This device must be one of the simplest types of

chain pump, and is of traditional design.
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Nou5

Constructions:

DUAL-DRIVE THREE WHEELS PUMP

This water pump is a modification of the small '5 wheels
water pump'.

On top of the timber frame (90cm x 60cm x 70cm) a %0om
long, 3om diameter iron crank shaft is located. One
end of the shaft has a square cross section to which a
cast iron crank wheel is attached. The other end
cafrying the counter balance fly wheel has a oircular
cross section. A small 'S5 wheels water pump' chain
wheel is located at the middle of the orank shaft, and
two metal rods are connected between the treadles and
the cranks. This water pump can be operated by hand
cranking or by using the foot treadles.

The iron crank shaft is held in place by oiled wocden
bearing blocks. The two fly wheels balance the crank
shaft helping to even out the wear on the bearings.
Foot treadling is one of the most efficient uses of
human power.

1RON LAWK SHAPT
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Constructions:
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water pump'.
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long, 3om diameter iron crank shaft is located. One
end of the shaft has a square cross section to which a
cast iron crank wheel is attached. The other end
cafrying the counter balance fly wheel has a oircular
cross section. A small 'S5 wheels water pump' chain
wheel is located at the middle of the orank shaft, and
two metal rods are connected between the treadles and
the cranks. This water pump can be operated by hand
cranking or by using the foot treadles.

The iron crank shaft is held in place by oiled wocden
bearing blocks. The two fly wheels balance the crank
shaft helping to even out the wear on the bearings.
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No.6

Rate of
Pumpings

Construction:

Advantages of
this pumps

stervations:

IMPROVED “LIBERATION TYPE” WATER PUMP

For welis of 3 to 4 metres in depth, one man can
irrigete 0.5-0.6 hectares/day.

© Just like a farmers' bYeam mill, a horizontal wooden beam

of ".ength 4m and diameter roughly 1Ocm, is fixed through
the central axle of the 'Liberation'! pump by screws. Stone
Weights of about Skgm are fastened to each end of the beam.
An ircn crank pin, 33%cm long and 2cm diameter is fixed
vertically ihrough the beam at about 70cm distance from
the central axle.

A crank beam 4m long, with a diameter of 7 to 10cm, is
attached to this pir. At the other end of the beam, a
handle bar is secured as shown in the drawing.

A tripod frame made from 3 wooden poles is located over
the handle bar so that the beem can be suspended frou

the tripod at a height (near breas’ height) that is

convenient to operate.

i. Cheap and easy modification to the tLiberation! pump.

ii., Saves energy - suitable for places where animel or man
power is in short supply and where the water has to be
lifted large heights.

iii. The push-pull mechanism makes the pump very easy to
operate.

iv. High work load.

i. The water chain has to be correctly adjusted so that
it will not slip when the pump is working at high
speed.

ii. It is safer to build a mud wall in front of the
operator to avoid the danger of being hurt by a loose
stone.

iii. Make the water chute bigger to take the h.gher flow.

iv. Make sure that the stones are tied securely.

Ve Stop the pump slowly,.

This device is a similar one to that described in No.3,
except that only one crank beam is used. The advantages
of suspending this beam from the tripcd are obvious - the
user deces not have to hold up the weight, he only has to
work the beam forwards and backwards.,

25.
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No.{ DOUBLE WHEEL, DOUBLE PIPE, HIGH SPEED WATER PUMP

Rate of
Pumping: Two men can irrigate 0,5-0.7 hectares/day

Construction: This water pump is a modified Liberation type fixed on
a wooden frame. The principle is to drive two fly
wheels by hand cranks. The water is lifted by water
chains driven by spoked wheels.

1. Frame. 100cm high, 100cm wide, 60cm long at the
top, and 200cm long at the bottom. A wooden shaft
130om long is located on the frame in wooden bearings.
Two wooden fly wheels, each 167 cm in diameter are
fixed at either end of the shaft, and a crank handle
is attached to both fly wheels.

- 2. Water lifting mechanism. Two wooden spoked wheels
are fixed near the middle of the shaft. Each carries
a8 water chain passing through a sheet metal rising
main pipe, as in the Liberation type water pump.

The fly wheels are cranked by two persons.

NOTE: The pump is made almost completely cut of wood, except
the water chain and pipe. The bearings are oiled wood.
Note the crank handles set on the opposite poles of the
pump shaft - this will allow the pump to operate smoothly

as each man altermates the forcing down stroke of the
handle. “"’lllll
7
]iiil
DOUBLE WHEEL — DOUBLE PIPE 0

HIGH SPEED WATER PUMP

26.




No.g§ CYCLE TYPE WATER PUMP

Rate of One man pumping over a 10 hour day can irrigate C.7
Pumpir s hectares.

Construction: The pump consists of a wooden frame, fly wheels, water

lifting mechanism, and drive mechanism taken from a
bicycle. The wooden frame is 150cm long, and 90cm wids
with & square iron shaft section (2.5cm x 2.5cm) located
at the front. On both ends of the shaft there is a large
fly wieel of 80cm diameter. A '5 wheels! water pump's
chain wheel, water chain, chute and rising main pipe,

are utilised for the lifting part of the pump.

The driving part is composed of the foot crank cog wheel,
chain and bearings; these have been taken from a bicycle

and counted between the iron shaft and the wooden frame.

This device uses human power to its best advantage, but

&
v3
%

it is necessary to design the sizes of the chain cog
wheel, the pump chain wheel and rising main pipe, in
order to obtain a gear ratio that caa be pedalled easily.
The device can also be turned by hand using the hand
cranks on the fly wheels.,
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No.?

DOUBLE PIPE HAND OPERATED WATER PUMP

Typical Suitable for lifting water from gutters, drains, ditches
Application: and pools.
Rate of One man can irrigate 0.5 hectares/day using this device,
Pumpings
Construction: The pump consists of a rectangular wooden frame, a
cranking wmechanism, and & water lifting mechanism taken
from the 'S wheels! water pump.
The frame is 180cm long, 60cm wide and 7O0cm tall. This
frame was modified from a weaving machine. A wooden
shaft with a square cross secticn is fitted on the frame
with crenk handles at each end. In the middle of the
shaft is a stone fly wheel nf diameter 65cm, and thick-
ness l2em taken from a worn out knife grinding mill. Cn
each side of the flywheel is a chain wheel from a small
'5 wheel water pump', a water chain and rising main pipe.
The pipes open out into the water chute at the top.
ROTE: The bearings on this device are not clear; the shalt
mist be circular at the bearing blocks. The use of
existing scrap equipment is a leature of this device.
STl FLY LaHEEL
FRAME RAASED
=YX u.:ood&h_\
WEAJIN G MACHING
DOUBLE PIPE HAND OPERATED WATER PUMP =

2he



No.10

Typical

Rate of
Pumping:

Construction:

HOTE:

HAND OPERATED WOGD FRAME PUMP

Suitable for ditches and shallow wells.

Operation by two people if the water is deep, and by
only one if it is near the surface. Can irrigate 0.3

hectares/day.

A wvooden cylindrical chain wheel is located on the top
of a wooden frame, 90cm long, 75cm high, and 50cm wide.
The wcoden chain wheel is made from 8 wooden bars conn-
ected together. In the middle of each bar there are

two flat prongs to hold the chain.

The chain wheel in this device can take several chsins

if extra rising main pipes are added.

AMBAR WDeOEN CHAIN waHeEL

e

&

HAND-OPERATED WOOD FRAME PUMP

29.




No.}l.

Typical
Application:

Rate of
Pumpings:

Constructions:

HAND CRANKED WATER PUMP WITH FLY WHEEL

Suitable for w:11ls of Tm in depth.

One person can lift up to 7 cubic metres of water in

one hour.

A circular metal shaft 60cm long, 3cm in diameter, is
mounted in two metal jourmal bearings on an iron frame,
of dimensions 45cm long, 40cm wide, and 70cm tall. On
one end of the shaft is a fly wheel with a diameter of
75cm, the other end has a crank handle., At one end of
the shaft, there is a ratchet to stop the pump running
backwards under the weight of water in the pipe.

On the middle of the shaft is a chain wheel carrying

a steel water chain and discs with leather washers.

The rising main pipe has two sections of different
diametera, the wider pipe at the top reduces friction,
the narrower section at the bottom end prevents leakage.
The top section is 4m long, with an internal diameter
of 8cm, the lower section is 2.4 metres long, of internal

diameter 6.4cm.

The pump is made almost completely of cast iron. The
water chain washers have leather pads, which will fit
tightly into the narrower lower section of the rising
main pipe to give good pumping efficiency. The wider
upper section will rcduce wear on the washers, and lower
friction losses. This is a most ingenious innovation.
The shaft bearings are made of iron, lubricated with

grease.

30.
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No.12

Rate of
Pumpings:

Construction:

WOODEN HAND CRANKED WATER PUMP ; \&

WOODEN HAND CRANKED WATER PUMP

Operated by two persomns, 15 cubic metres of water can
be pumped each day through & lift height of 3 metres,
irrigating 0.3 hectares/day

On a wooden frame 130cm long x 70 cm wide x 100 cm
high, there is fixed a wooden axle 8Qom long, with

a square cross section of 5.5cm x 5.5¢m. Crank
handles are attached each end of this axle.

In the middle of the shaft, two wooden discs are
located connected by wooden bars, forming a windlass
type chain wheel with a diameter of 40cm. A wooden
wvater chain with square shaped washers, is hung on
the chain wheel and pessed through & square wooden
pipe, of intermal cross section 6cm x 6cm. A water
chmte is located on top of the pipe. The square
wooden pipe is best made of willow or 'abele! wood,

and the chein from leguminous or other hard wood.

The square washers are a feature of this device;
this allows an easily made square rising main pipe
to be used, where timber planking is the only
available material. Because of the use of wood,
there is the difficulty of making the washers fit
accurately in the pipe. Notice the wide bell mouth
at the bottom of the pipe. The chain wheel is also

of a different construction.

ﬂ
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No.13 HAND OPERATED WATER PUMP

Typical Suitable for lifting water from a shallow well of 5m
Application: depth.

Constructions A cast iron frame 90cm high, is fitted on a wooden base,
150cm long, 60cm wide. An axle is carried on the frame
with a crank handle each side.

On the axle between one side of the frame and the crank
handle, is a flywheel which has gix spokes made of iron
bars €0cm long with an identical metal piece at the end
of each spoke. The spokes are tensioned by an iron wire.
A paxd and ratchet is fitted on the axle as shown in the
diagram,

On the same axle are two other gear wheela (the large
one has 48 teeth). About 35¢m below this axle is a
second axle 3cm in dir~eter and 45 cm in length. Its
bearings are fixed on the frame and can be positioned
in any of the three holec available, so that the gear
ratio of the maciliine can be changed very conveniently.
On the imner side of the bearing is a larger gear wheel
(64 teeth) which meshes with the gears on the axle above
it. In the middle of this second shaft is a chain wheel
vith its water chain.

The rising mein pipe is llcm internal diameter,

This device incorporates a very simple arrangement of
gears that ollows the user to select the ratio that will
allow him te work at the most convenient rate.

-
5
te;
.

The fly wheel is also a clever innovation. It uses small
metal weights at the end of spokes that allow the angular
nomentum of the flywheel to be large. A flywheel of solid
iron uith comparable angular inertia would need a lot more

steel and uvould be difficult tec cast.




Noe 1§
Tpical
Application:

Construction:

RO LZs

HAND OPERATED WATER PUMP

Suitable for lifting water from a shallow well of 5m
depth.

A cast iron frame 90cm high, is fitted on a wooden base,
150cm long, 60cm wide. An axle is carried on the frame
with a crank handle eacl side.

On the axle between one side of the frame and the crank
handle, is a flywheel which has six spokes made of iron
bars €0cm long with an identical metal piece at the end
of each spoke. The spokes are tensioned by an iron wire.
A pad and ratchet is fitted on the axle as shown in the
diagram.

On the same axle are two other gear wheels (the large
one has 48 teeth). About 35cm below this axle is a
second axle 3cm in dir~eter and 45 cm in length. Its
bearings are fixed on the frame and can be positioned
in any of the three holec available, so that the gear
ratio of the maciiine can be changed very conveniently.
on the inner side of the bearing is a larger gear wheel
(64 teeth) which meshes with the gears on the axle above
it. In the middle of this second shaft is a chain wheel
vith its water chain.

7he rising main pipe is llem internal diameter.

This device incorporates a very simple arrangement of
gears that cllows the user to select the ratio that will
allow him tc work at the most convenient rate.

The fly wheel is also a clever innovation. It uses small
metal weights at the end of spokes that allow the angular
pomentum of the flywheel to be large. A flywheel of solid
iron witlh comparable angular inertia would need a lot more

steel and vould be difficult tc cast.
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No.l4 PUSH-PULL WATER PUMP

Rate of For shallow wells less than 2m deep, can lift 20 cubic
Pumping: metres/hour
Congtruction: This pump consists of a triangular braced frame, a

push-pull mechanism and a typical water lifting mechanism
from a 'five wheels! pump. A metal shaft of 2.5cm in
diameter is fitted in wood bearings on two supports
braced by the triangular structure. On sach end of the
axle ia a square wooden frame 80cm aquare. A 2m long
push-pull bar is held by a crank pin on each wheel. 1Ibp
the middle of the shaft are two iron wheels 40cm in dia-
meter and 10cm spart. The water chains with round metal
washers run over each wheel and pass through & square
rising main pipe with a circular internal cross section.
The internel diesmeter of the pipe is about 6.5cm. The
chain wheels and chains were salvaged from an old 'five
wheels! pump. Two people pushing and pulling on the
crank bars make the square wheels rotate.

NOTE: This device is of great simplicity and uses salvaged
components of an old pump. The fly wheels of the device
are square - these are much easier to make than a circular

fly wheel. SQUARE TIMBER
FLYwHEEL

PUSH-PULL WATER PUMP

Rsnstr MAIN PIPE
FoM HoLLAWED SOOME

TimbERS .
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Noe 13 o

Typical
Aprlications

Rate of
Pumping:

Conatruction:

TRIPLE CHAIN HAND
OPERATED WATER PUMP

TRIPLE CHAIN HAND OPERATED WATER PUMP

Suitable for rivers and shallow wells with a lift
less than 4m.

Able to irrigate 0.9 hectares of land & day with 2
people pumping. Cost of construction is only one

third of the 'Liberation' type.

The special feature of this pump is that the water is
1ifted by three water chains simltaneously with two
people pumping. On top of the wooden frame work, 100cm
long, 120cm wide and 100cm high, is mounted a wooden
axle 170c¢m long, with square cross section Tem = Tem.

A large wooden log is fixed to each end of the axle -
these act like fly wheels. A crank handle is connected
to each log for hand cranking., Three 'Liberation' type
chain wheels are located near the middle of the axle about
8cm apart. BEach wheel has its own water lifting chain.

The use of logs to act as fly wheels, are a main feature
of this pump. Notice how the axle shaft has been rounded
at the bearings, and the way the bearings are arranged.

Lotks EFol
FLYWIHBELS




Rate of
Pumpings

Construction:

&
2

TWO WHEELS PEDALLING TYPE WATER PUMP

One man operating can pump up to 20 cubic metres/hour

Composed of frame work, pedals, and water lifting part.
The main frame work is 120cm long, 50cm wide, and 35cm
high, On top of it is located a 75cm long iron axle, of
3em diameter. At each end of the axle is a wooden fly
wheel of 90cm diameter. A wooden chain wheel with a
water lifting chain is located at the right hand side

of the axle.

A bicycle type wooden frame with a handle bar and pedals,
is connected to the front part of the main frame. On
the pedal axle there is a belt drive wheel with a leather
belt running back and & pulley wheel on the axle ghaft.
On pedalling, the metion is transmitted to the back axle.
The distance between the belt wheels on the pedal axle
and the back axle is 82cm.

This device uses man pouer to its best advantage, i.e.

by using leg muscles. The water chain is lifted from

the chain wheel, the water pipe disconnected, and the
whole pump can be wheeled away for use somewhere else.
ihen it is set up for pumping, the frame is propped up
on chocks and the wheels become fly wheels. An ingenious
innovation.
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Ro.J17. SLANTING PUMP

Typical
Application: Can be used over a well or at a slanting angle on a pool.

Construction: This is s modification of the ¢ld type pumps. It can be

operated vertically over a well, or at a slanting angle
on a pool.

The main structure is a wooden frame 160cm long, 180cm
wide, and 160cm high. This has an iron axle and a large
wooden treadle mill fixed to it. On each side of the
mill is & chain wheel, with separate water chains and
rising main pipe.

There are two ways tc comnect the water-lifting part.
One is the ordinary vertical arrangement. the other is
the slanting arrangement. When the latter is used, the
water pipes have to be fixed on the frame at a slanting
angle., On the end of the frame are two small chain wheels
that carry the water chain into the pord. In the middle
of the frame are two spoked wheels to support the chains
as they rotate. The frame has & bench and @& handle bar

so that during the operation two persons can sit on the

bench and pedal miil.

NOTE: This device demonstrates how the old type of pallet

pump was arranged and shows how the chain pump can be
adapted for pumping at an angle. When used for pumping

a pond, the ends of the water pipes must be submerged.
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N .183

Rate of
Pumping:

Conatruction:

Povoef

SAND FIELD WATER PUMP

More efficient than the 'Liberation' type, one man,

one ox can irrigate 0.3 hectares of land a dgy.

The chain wheel, chain, bevelled cog wheel and pinion,
are the same as those used in the 'Liberation type puump,
only that the drive shaft is longer. A protective cover
is placed over the cogs to prevent accidents to the ox
or attendants. The bar pulled by the ox is connected

to the verticle axle on which the bevelled cog wheel is

mounted.

The main advantage of this device is that the ox can be
kept clear of the well: the animal stops over the drive
shaft to the punp, It also allows the wgear nmechanism to
be firmly secured to the ground away from the well, If
the well is small in diamter, there would be no great
advantage ueing this device, - the power take off gears

could be taken away to be used on some other activity.
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Rate of
Pumpings

Senstruction:

EvTRA  soffadT .

Faa Crmial hIHZEL ,
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MODIFIED ‘TWO PIPES’ WATER PUMP

Suitable for wells over Tm deep, using one ox, 0.4
hectares of land can be irrigated each day, that is

twice as much as the 'Liberstion' pump can manage.

This pump is a modified version of the 'Liberation!
type water pump. The wmein difference is that the chain
wheel axle is extended, and two chain wheels equiped

with water chains and pipes are used.

The longer chain wheel axle is supported on the cutside
end by a timber frame. The ox harnessed to the draw

bar walks around the equipment and the weil.
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MODIFIED 'TWO PIPES’ PUMP
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Rate of
Pumping:

Construction:

3

WINDMILL AND HAND OPERATED PUMP

With sujitable wind speed, the device can irrigate
1.0 hectares/night.

This kind of water pump is driven by wind force or

hand cranking. Its structure consists of a wooden

frame work, 250cm long, 230cm wide and 330cm high.

On the top of the frame work is located an iron axle with
square cross section and 230cm in length. At one end of
the axle a wind mill is secured and at the other end a
belt wheel is positioned.

Tre windmill is formed by ten blades made of canvas. At
about 100cm above the base another iron axle, 160cm long
and 3.5cm in diameter is positioned on the frame work

and is parallel to the top one. A belt wheel is affixed
on the axle. It is connected to the wheel on the upper
axle by a leather belt.

On the lower axle 24cm apart from the belt wheel a chain
wheel is located, connected to the water lifting mechanism.
An iron crank handle is also secured at one end of the

lower axle which can be used when the wind has dropped.

This device uses the power from the wind when it is
available, and hand cranking when the wind falls. The
device would have to be turned around into the wind

whenever the wind direction changes.
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No.21. MOTOR OPERATED PUMP

Rate of Motor power 3.5-5 h.p. diesel engine. Speed 135-180
Pumpings revs/min. Water lift more than 15m. Can irrigate
0.1-0.2 hectares/hour

Construction: This type of water pump is driven by a motor. The
conetruction is as follows:
A rectangular iron frame Técm long and 48cm wide fixed
on two 200cm long, 10cm high ahd 8.5 cm wide, wooden
beams.
Across the iron frame is an iron axle supported by two
0il-filled bearings. In the middle of the axle is a
chain wheel made of iron.
The water pipe is tapered with & parrower cross-section
at the bottom end so as to reduce fricticn. The top of
the pipe opens to a water chute which together with the
chain wheel and a protection cover forms & box.
On the other end of the axle are two belt wheels of H%cn
diameter. The outer one is an idling wheel which is only
used for emergency stop. On “he side of the belt-wheels
is a rachet and paul.

NOTEs This pump is one of the few in the Ixhibition that vas
pevered by a diesel motor. It is constriacted almost
completely of cast iron and is therefore relatively
expensive and difficult to make. The device pumps {rom
depths greater than 15m, which meansz tiut it can he used
in deep wells or where a conventional centrifusal pump
would be Aifficult to use.
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T. ‘NHERE TO GO FOR FURTHER INFORMATION
7.1 On China.

It is not possible to fully understand the success of the programme
of gelf-reliance in rural develiopment, symbolised by the equipment shown
in Section 6, unless the histocry and philosophy of China is taken into
account. Valuable and useful information about China can be obtained
from:-

The Society ifor Anglo-Chinese Understanding,
152 Camden High St.,
LONDON NwWl
United Kingdom.

T+2 Pum Devices.
a) 'Chad Chain Pump! T.Corcaran,
Feace Corps Technical Notes. August 1969. Washington DC 20525
: U.S.A.
A short description of a chain pump constructed in Chad, West
Africa, to be powered by a namel, using an automobile back
axle as & power transmission.

b) 'Chad Chain Pump! - Working drawings and instructions.
VITA Publications. 3706 Rhode Island Averme, Mt. Reinier,
Maryland, USA 20822.

Full detailed drawings and instructions on the method of
constructing an animal powered chain pump from steel strips
The components &re cut and bolted into place, - no welding
is needed. The chain and washers are also made from steel
strip; the washers heve rubber seals bolted to them. The
chain wheel is attached directly to the back axle of an
antomobile, and the animal on the driving yoke walks around
the well. The pumping assembly is mounted on wooden joists
directly over the mouth of the well.
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c)'The Hydrostatic Pump and Other Water Lifting Devices in
the Context of the Intermediate Technology Approach!
R. Ohlemutz, 1975. 147pp. Phd Thesis, University of
California, Berkeley. USA.

The Thesis is in several parts, sn introduction to low

cost water punping, a description of traditional techniques,
and the research carried out on the hydrostatic pump. The
section on traditional techniques gives a useful comparison

cf pumping rates.

d)'Cost and Performance Analysis for A Range of Simple Pumps®
J.S.Richardson, 1972. Student Thesis. Dept. Mech. Engineering,
UMIST. Manchester, U.K. 40pp.

A range of traditional and commercial pump designs are com-
vared for initial and running costs. The initial costs are
broken down to show the cost of each componeat - these costs
will, of course, vary widely in different parts of the world.
The running costs include depreciation and power costsj the
chain and vesher pump was considered 1o be the best ohoice
for a farmer without access to cheap finance or maintsnance
facilities. For periods of over ten years, the commercial
centrifugal pump powered by main «rid electricity, proved

to be the cheapest.

e)}tsimple /eter Rsising Devices'. D.Farrer. Student Thesis.
Dept. of History of Ucience and Technology, UMIST. Manchester
Ueke 25pp 1969 .

A descri;tion and classificaticn of & range of traditional
water lifting devices, with emphasis on their potential for

use in rural areas,

f)viater Lifting Devices for Irrigation' M.A.Molenaar, FAQ
Pager No.60. 1556 75pp. Food and Agricultural Organisation,
Rom2, Italy.

4 comprehensive description of most of the traditional and
more modern water lifting devices in use around the world,
including the chain and washer pump. The paper makes some
a2ssessment of the relative performance of each pump. This
publication is a present being updated by FAO for re-printing.
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7.3 Power Sources.

a) 'The Employment of Draught Animals in Agriculture!.
FAQO, Rome 1972.

A detailed account of the use of draught animals in
agriculture, including their use in water pumping. This
is perhaps the most useful publication available on animal

povwer, and describes not only the power output from various

types of animals, but

need.

b) 'Peasibility Study of Pedal Power Applications in Developing
Countriest. D. Weightman, Industrial Design Dept., Lanchester
Polytechnie, Coventry, U.K. 1974. 12pp.

A description of the best ways of using pedal power for a
variety of tasks including water pumping, and the power output
posaible.

¢) 'Windmills for Water Lifting....' E.W.Golding. FAO Informal
Working Bulletin No.17. 6Opp.

A review of the possibilities of using wind power in agricul-
ture, with a description of the devices that can be employed
to pump water. Many of the slow apeed, high torque devices

described could drive a chain and washer pump.

d) 'The Design of an Animal Gin'. R.E.A.Day. Student Thesis
Dept. Mech. Engineering, UMIST. 1970 22pp.

This thesies deals with the application of amimal power, using
the rotary action of a gin. Methods of harmessing the animals
are described, and a detailed account is given of the various
gear assemblies that can be used to take the power from the
animals., This thesis is of great value.
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APPENDIX

This section shows two examples of present-day
commercially available pumps from India, one proposal
for a rope pump variation, and finally a foam belt pump
made in France. Also included is a design for a ship's
pump obtained through the kind offices of the Maritime
Museum, Greenwich. The pump was used on ships of the

British Navy in the eighteenth century.



HAND CHAIN PUMP

Rate of Operated by two persons, the pump is capable of
Pumpings iifting water from a depth of 3 to 4 metres.
It has a capacity of 18 to 20 cubic meires per

hour.

Construction: The wood and metal framework carries the chain
wheel axle, mounted on iwe heavy-duty ball-
bearings. The axle is fitted with hand-cranks
at each end.

The rising main ,ipe is made of sheet metal,

and the rubber washers are easily replaceable.
The pump weighs 125 kg.

BOTES: A simple device with no flywheel.
The upright wembers are braced to give
additional strength and rigidity. The ball
bearings reduce the frictional resistance of
the pump provided they are maintained in good

condition.

HAND CHAIN PUMP
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ANIMAL-DRAWN CHAIN PUMP

Rate of Operated by animal power, the pump is capable of
Pumping: lifting water from a depth of 13 metres. It has

a capacity of 13.5 to 18 cubic metres per hour.

Construction: The wooden framework supports both the large
horizontal gear and the chainwheel which is
cantilevered on a two bearing axle. The pole
drive from the vertical axle of the main gear
can be taken direct to the animal which walks
around the well head, The chain is fitted with

rubber washers which are easily replsceable.
The pump weighs 380 kg.

NOTES: The chain wheel has a small diameter making the
pump suitable for iastallation in wells whose

diameter is as small a3 1 metre. The device is

robust and the gearing low.

ANIMAL-DRAWN CHAIN PUMP
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ROPE PUMP

Rate of As this is only a proposed variation on the chain
Pumping: pump principle no performance figures are available,
Construction: The chain and washer mechanism ia substituted by

an endless rope which is spliced at intervals to
form "nodules" of an enlarged diameter, these
nodules acting as pistons within a plastic rising
main pipe. The rope would either be driven by a
large wooden pulley operated by a windlass handle
at ground level, or would pass over an overhead
pulley and be operated by a direct downward pull
on the return side.

NOTES: Experiments and field trials under working con-
ditions are necessary to evaluate the performance
of this pump. There may be a problem of rapid
wear and rotting of the rope and slipping on the
pulley. =y

e
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FOAM BELT PUMP

Rate of This device deviates ccnsiderably from the chain
Pumping: pump principle. It is operated by one or two persons
and is adaptable for being driven by animal power.

It has a capacity of 3 to 6 cubic metres per hour.

Construction: The rising main is dispensed with, and the chain of

links and washers is substituted by a contimous
flexible belt made from a foam material which absorbs
water. The body of the pump which houses the drive
pulley is mounted on a metal framework, and the belt
is kept tight by a weighted pulley submerged in the
well. The axle of the drive pulley is fitted with
hand cranks at each end. In the pump body the belt
is squeezed as it rasses through two constrictions

so that the water it has soaked up is removed,

&
-3
3]
w
I

It is important to calculate the correct length of
foam belt so that the weight on the lower pulley
clears the bottom of the well by about 50 cm.

Suprorrtng,  FeAMEWORK

Foam BET —

FOAM BELT PUMP
WaTER LeveL

WEIGHTED Ruiiey
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EIGHTEENTH CENTURY SHIP'S CHAIN PUMP

Rate of Capable of raising "one hogshead of water in one
Pumpings .
mimte to the height of ten feet” - that is to

e e
say, 17 cubic metres per hour from a depth of
3 metres.

Construction: The chain is made from iron plates linked together
with bolts. The plates are shaped to fit the
sprockets so that movement takes place with
minimal jerking and slipping. The leather washers
are held between two circular brass plates. The
two pipes are made from wood, the lower part of the
ascending pipe being lined with brass. The axle
of the drive sprocket is fitted with detachable
cranks which are long enough for thirty men to work
at once.

NOTES: Ships of war normally carried four chain pumps for
emergency pumping. They were chosen for reliability
and ability to withstand stremuous treatment. 1In
later models, the lower sprocket was omitted and the
ascending and descending pipes were joined by a curved

metal tube.

SHIF'S CHAIN PUMP






