






PUSH-PULL TYPE WATER PUMP 



Rate of 

Const.txotiont 

WINDLASS TYPE WATER PUMP 

Water lifting for animala, domestic use. 

(None quoted). 

The windlass shaft is supported by two 85cm high 

front posts and an 80cm high rear post, mounted 
on B 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 dusk, 8cm long a.nd 5cm wide. 
A crank handle is attached firmly onto the 

windlass drum. 

This device must be one of the simplest types of 

chain pump, and is of traditional design. 

LMUK 

WINDLASS TYPE WATER PUMP 
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No.2 DUAL-DRIVE THREE WHEELS PUMP 

Construction: This water pump is a modification of the small ‘5 wheele 
water pump'. 

On top of the timber frame (YOcm x 6Ocm x 7Ocm) a Nom 

Lang, 3om diameter iron crank shaft is loosted. One 
end of the shaft has a square cross section to which a 
cast iron crank wheel is attached. The other end 
carrying the counter balanoe fly wheel has a aircular 
cross se&ion. A small 15 wheels water pump1 chain 
wheel is located at the middle of the orank shaft, and 
two metal rods are conneoted between the treadles and 
the cranks. This water pump can be operated by hand 
cranking or by using the foot treadles. 

NOTE: The iron crank shaft is held in dlace by oiled wooden 
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. 

tuAUA WHkEL 

DUAL-DRIVE THREE WHEELS PUMP 
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No.2 DUAL-DRIVE THREE WHEELS PUMP 

Construction: This water pump is a modification of the small ‘5 wheele 
water pump'. 

On top of the timber frame (YOcm x 6Ocm x 7Ocm) a Nom 

Lang, 3om diameter iron crank shaft is loosted. One 
end of the shaft hae a square cross section to which a 
cast iron crank wheel is attached. The other end 
carrying the counter balanoe fly wheel has a oircular 
cms9 seotion. A small 15 wheels water pump' chain 
wheel ia located at the middle of the orank shaft, and 
two metal rods are conneoted between the treadles and 
the cranks. This water pump can be operated by hand 
cranking or by using the foot treadles. 

NOTE: The iron crank shaft is held in dlace by oiled wooden 
bearing blocks. The two fly Wheel3 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. 

tuAUA WHkEL 

DUAL-DRIVE THREE WHEELS PUMP 
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IMPROVED “LIBERATION TYPE“ WATER PUMP 

Bate of 

t 

For welk of 3 to 4 metres in depth, one men can 

irrigate 0.5-0.6 hectares/day. 

Construction: ' Just like a farmers' beam mill, a horizontal wooden beam 
of ‘.ength 4m and diameter roughly l&m, is fixed U-sough 

the central axle of the 'Liberation' pump by screws. Stone 
Weights of about 9Kgm are fastened to each end of the beam. 
An iron crank pin, 33cm long and 2cm diameter is fixed 
vertically through the beam at about 'j'0om distance from 

the central axle. 
A crank beam &II long, with a diameter of 7 to lOcm, is 
attached to this pil?, At the other end of the beam, a 
handle bar is 88CUred as shown in the drawing. 
A tripod frame made from 3 wooden poles is located over 

the handle bar so that the beam can be suspended from 
the tripod at a height (near breas' height) that is 
convenient to operate. 

Advantages of 
thi3 IlulrApr 

*8ervation8: 

i. Cheap and easy modification to the 'Liberation' pump. 

ii, Saves en8rgy - suitable for places where animal 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. Eigh work load. 
. 1* 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. 
ifi. Make the water chute bigger to take the LghCr flow. 

iv. Make sure that the stones are tied securely. 

v. Stop the pump slowly. 

This device is a similar one to that described in X0,3, 
except that only one crank beam is used. The advantages 
of suspending this beam from the tripcd are obvious - the 
user dces not have to hold up the weight, he only has to 
work the beam forwards and backwards. 
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DOUBLE WHEEL, DOUBLE PIPE, HIGH SPEED WAl-ER PUMP lro.7 

Rate of 

PUlUDi~X Two men can irrigate 0.5-0.7 hectares/day 

Construction: This WBY;BI 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. me. 1OOcm high, 10Ocm wide, 6Ocm long at the 

top, and 2OOcm long at the bottom. A wooden shaft 
13Oom 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 

a water chain passing through a sheet metal risine: 
main pipe, as in the Liberation type water pump. 
The fly wheels are cranked by two persons. 

The pump ia made almost aompleteiy out of wood, except 

the water cl-&n and pipe. The bearings are oilefi wood. 

Note the crank handles set on the opposite poles of the 

pump shaft - this will allow the pup to operate smoothly 
as each man alternates the forcing down stroke of the 

handle. 

DOUBLE WHEEL - DOUBLE PIPE 

HIGH SPEED WATER PUMP 



No .0 CYCLE TYPE WATER PUMP 

Rate of 
Pumpir ,;: 

One man pumping over a 10 hour dw can irrigate C.7 

hectares. 

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

lifting mechanism, and drive mechanism taken from a 
bicycle. The wooden frame is 190cm long, and 90cm wide 
with a square iron shaft section (2m5cm x 2.5om) located 

at the front. On both ends of the shaft there is a large 

fly wlleel of 80cm diameter. A ‘5 wheels' water pump's 
chain wheel, water chain, chute and rising main pipe, 
are utilised for the lifting pa& of the pump. 
The driving part is composed of the foot crank cog wheel, 
chain and bearings; these have been taken from a bicycle 

snd mounted between the iron shaft and the wooden frame. 

This device uses human power to its best advantage, but 
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 can be pedalled easily. 

The device can also be turned by hand using the hand 
cranks on the fly wheels. 

‘5 
I\ 

CYCLE TYPE WATER 



DOUBLE PIPE HAND OPERATED WATER PUMP 

Typical Suitable for lifti% water from gutters, drains, ditc‘les 
ABBlication: and pools. 

Rate of One man can irrigate 0.5 hectares/day using this device. 

Pumpin47: 

Construction: 

NOTE: 

DOUBLE PIPE HAND OPERATED 

The pump consists of a rectangular wooden frame, it 

cranking mechanism, and a water lifting mechanism taken 
from the '5 wheels' water pump. 
The frame is 180cm long, 6Ocm wide and 'j'Ucm tall, This 

frame was modified from a weaving machine. A wooden 
shaft with a square cross section is fitted on the frame 
with crank handles at each end. In the middle of the 
shaft is a stone fly wheel of diameter 65cm, and thick- 
ness 12cm taken fern a worn out knifa grinding mill. On 
each side of the flywheel is a chain wheel from a small 
‘5 wheel water pump', a water chain and risiw main pipe. 

The pipes open out into the water chute ZLL the top. 

The bearings on this device rare not clear; ti-.e shtit, 

must be circular at the beari= blocks. The use of 

existing scrap equipment is n feature of this device. 
L’lCdE; FLY w heEL 



No .lO HAND OPERATED WOOD FRAME PUMP 

Typical 
Application: Suitable for ditches and shallow wells. 

Rate of 
Fumpinq: 

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. 

Construction: A wooden cylindrical chain wheel is located on the top 
of a wooden frame, VOcm 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. 

HOTE: The chain wheel in this device can take several cha.il?;~ 

if extra rising main pipes are added. 

HAND-OPERATED WOOD FRAME PUMP 
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l?o.fl. HAND CRANKED WATER PUMP WITH FLY WHEEL 

Tspi-l 
ADDllC4?LtiOIl: Suitable for ~211s of 7m in depth. 

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

Ei?!&e one hour. 

Construction: A oir~lar metal shaft 60cm long, 3cm in diameter, is 
mounted in two metal journal bearings on an iron frame, 
of dimensions 45x1 loag, 4Ocm wide, and 70cm tall. On 
OIB end of the shaft is a fly wheel with a diameter of 
75~0, 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 PPain pipe has two sections of different 
diameters, the wider pipe at the top reduces friction, 
the narrower section at the bottom end prevents leakage. 
The top section is 4s~ long, with an internal di-ter 
of 8cm, the lower section is 2.4 metres long, of internal 

diameter 6.4~m. 

lvm: 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 effioienoy. The wider 
upper section will Educe wesr on the washers, and lower 
friction losses, This is a most ingenious innovation. 
!Ex &it beariigs are made of iron, iubricated with 

grease. 

30. 



HAPdD CRANKED WATER PUMP WITH FLYWHEEL 



12 Ho. WOODEN HAND CRANKED WATER PUMP 

Rate of Operated by two persons, 15 cubic metres of water can 

- be pumped each day through a lift height of 3 metres, 
irrigating 0.3 hectares/day 

COlhStNUtiOZU On a wooden frame 130cm long x 70 cm wide x 100 cm 
high, there is fixed a wooden axle Room long, with 
a square cross section of 5.5cm x 5.5cm. Crank 
handles 8~8 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 
water chain with square shaped washers, is hung on 
the chain wheel and passed through a square wooden 
pipe, of internal cross section 6cm x 6cm. A water 

chute is located on top of the pipe. The square 
wooden pipe is best made of willow or ‘abelet wood, 

and the chain from leguminous or other hard wood. 

The sq- washers are a feature of this device; 

this allows sn 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 be13 mouth 

at the bottom of the pipe. The chain wheel is also 

of a different construction. 

WOODEN HAND CRANKED WATER PUMP 



u 

Typical 
&sQication: 

Construction: 

HAND OPERATED WATER PUMP 

Suitable for lifting water f-m a shsllow well of 5rn 

depth. 
. 

A cast iron frame gOcm high, is fitted on a wooden bass, 

150~x11 long, 6Ocxn wide. An axle is carried on the ~ISIIN 
with a crank handle each side. 
On the axle between one side of the frsme snd the crank 
handle, is a flywheel which has six spokes made of iron 

bars 60cm long with an identical metal piece at the end 
of each spoke. The spokes are tensioned byanironuire. 
A parland ratchet is fitted on the axle as shown in the 

diw. 
On the sBme axle are two other gear wheels (the large 
one has 48 teeth). About 35cm below this axle is a 
second ale 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 holes available, so that the gear 
ratio of the mad3ne 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 
llith its water chain. 
The rising main pipe is llcm internal diameter. 

This device incorporates a very simple arrssgement of 

gears that allows the user to select the ratio that will 
allow him to work at the most convenient rate. 

The fly wheel is also a clever innovation. It use8 small 
metal weights at the end of spokes that allow the angular 
momentum of the flywheel to be large. A flywheel of solid 
iron with comparable angular inertia would need a lot more 

steel and rlould be difficult to cast. 



No.& HAND OPERATED WATER PUMP 

!Qpical 
&plication: 

Suitable for lifting water from a shallow well of 5rn 

depth. 
. 

constN~tionr A cast iron frame gOcm high, is fitted on a wooden base, 

15Ocm long, 6Ocm wide. An axle is carried on the frame 
with a crank handle each side. 
On the tie between one side of the frame and the crank 
handle, is a flywheel which has six spokes made of iron 
bars 60cm long with an identiti metal piece at the end 
of each spoke. The spokes are tensioned byanironwire. 
A patland ratchet is fitted on the axle as shown in the 
dig. 
On the same axle are two other gear wheels (the large 
one has 48 teeth). About 35om below this axle is a 
second ule 3cm in di.c:-eter and 45 cm in length. Its 
bearings are fixed on the frame and can be positioned 

in any of the three holea available, so that the gear 
ratio of the ma&tine can be changed very conveniently. 

3n the inner side of the beszing is a larger gear wheel 

(6.4 teeth) which meshes with the gears on the axle above 

it. In the middle of this second shaft is a chain wheel 
uitk its water chain. 
Phe rising main pipe is llcm internal diameter. 

This device incorporates a very simple arrssgement of 

@are that allows the user to select the ratio that will 

allow him to work at the moat convenient rate. 

The fly wheel is also a clever innovation. It uses small 
metal weights at the end of spokes that allow the angular 

momentum of the flywheel to be large. A flywheel of solid 
izon vith comparable angular inertia would need a lot more 

steel and Lrould be difficult to cast. 
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HAPJD OPERATED WATER PUMP 



PUSH-PULL WATER PUMP 

Rate of For shallow wells less than 2m deep, can lift 20 cubic 

Pumping: metresihour 

Construction: This pump consists of a trian&ar braoed frame, a 

push-pull mechanism and a typical water lifting mechanism 

from a *five wheels' pump. A metal shaft of 2.501n in 
diameter is fitted in wood bearinge on two supports 
braced by the triangular stn&ure. On each end of the 

axle is a square wooden frame 80cm squm. A Z3n long 
push-pull bar is held by a crank pin on each wheel. ID 

the middle of the shaft are two iron wheels 4Ocm in dia- 
meter and 1Ocm apart. The water chaina with round metal 
washers run aver each wheel and pass through a square 

rising main pipe with a circular internal CIDSS section. 
The internel diameter of the pipe ie about 6.5=. The 

chain wheels and chains were salvaged from an old 'five 

wheels' pump. T'W people pushing a& pulling on the 
crank bars make the square wheels rotate. 

MXE: This device is of great simplicity and uses salvirged 

components of an old prmp. The fly wheels of the device 

areequare- these are much easier to make than a oirculsr 

fly wheel. 5QJhUE -TwlQ~:CL 

PUSH-PULL WATER .PUMP 



TRIPLE CHAIN HAND OPERATED WATER PUMP 

Suitable for rivers and shalPow wells with a lift 
less than &II. 

Able to irrigate 0.9 hectares of land a day with 2 

P-pl.e PUPing. Cost of construction is only one 
thirdI of the ILiberation' tne, 

Constrllctiont The special feature of this pump is that the water is 
lifted by three water chains simultaneously with two 

people puospiag. On top of the wooden frame work, 1OOcm 
low;, 120~~1 wide and lOOcm high, is mounted a wooden 
axle 170~~1 long, with square cross section 7cm x 7cm. 
A ltrrge 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 lLiberation1 type 
chin wheels are located near the middle of the axle about 

8cm apart. E&h wheel has its own water lifting chain. 

The uee of logs to act as fly wheels, are a main feature 
of this pump* Botice how the axle shaft has been rounded 
at the bear% , and the way tile bearings a~ arranged. 

Lat5 roll 
FL’IWHUELS 
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TRIPLE CHAIN HANO 

OPERATED WATER PUMP 



TWO WHEELS PEDALLING TYPE WATER PUMP 

I Rate of One man operating can pup up to 20 cubic metresfhour 

Furwinq 

mm 

Composed of frame work, pedals, and water lifting part. 
The main frame work is 120cm long, 50cm wide, and 35cm 

high h On top of it is located a 75~x1 long iron axle, of 
3cm diameter. At each end of the axle is a wooden fly 

wheel of 9Ocrn diameter. A wooden chain wheel with a 

water lifting chain is located at the right hand side 
of She axle. 
A bicycle type wooden frame with a hsndle bar and pedals, 
is connected to the front part of the main frame. On 

the pedal sxle there is 8 belt drive wheel with a leather 
belt running back sr& E: pulley wheel on the axle shaft. 

Eln pedalling, the motion is tranrPnitted to the back axle. 
The distance between the belt uheels on the pedal sxle 

and the back axle is 82cm. 

This device uses GXUI po:ter to its best edvantage, 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. 
i/hen it is set up for pumping, the frame is propped up 

on chocks and the wheels become fly wheels. An ingenious 
innovation. 



TWO WHEELS PEQALLING TYPE WATER PUMP 



Eo.1'2. SLANTING PUMP 

Typical 

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

Construction: This is a modification of the old 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 16Ocm long, 1SOcm 
wide, and 16Ocm high. This has an iran axle and a large 
wooden treadle mill fixed to it. On each side of the 
mill is a chain wheel, with separate water chains and 
rising main pipe. 
There a= two ways tc connect 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 a bench and a handle bar 

so that duri-x the operation two persons can sit on the 
bench and pedal miil. 

HOTE: 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 pipss Gust be mlhmrged. w--"u- 

SLANTING PUMP 
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SAND FIELD WATER PUMP 

Bete of 

Pumpisq: 

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

one ox can irrigate 0.3 hectares of land a day. 

Construction: The chain wheel, chain, bevelled cog wheel and pinion, 
are the same as those used in the 'Liberation type pump, 

only that the drive shaft is longer. h 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 vertielo axle on which the bevelled co=; &eel is 

mounted. 

HOTE: The main a&a&age of this device is t!lat the ox can be 

kept clear of the well: the arAms st.qs over the drive 

shaft to the pump. Ii also allows the gear mechanism to 
be firmly secured to the ground away from the well. If 
the well is small in diamter, there would be no great 
advantage using this device, - the power take off gears 
could be taken aww to be used on some ot!;er activity. 

SAND FIELD PUMP 



Bate of 

R?%J: 

Suitable for wells over 7m deep, using one ox, 0,4 
hectares of land can be irrigated each day, that is 

twice as much as the #Liberations pump can e. 

This pump is a modified version of the 'JLiberationt 
type water pump, The main difference is that the chain 

wheel axle is extended, and two chain wheels equiped 
with water chains and pipes are used. 

The longer chin wheel axle is supported on the cutside 
end by e timber frame. The ox harnessed to the draw 
bs.r walks uound the equipment and the :4ell. 

~OD~~l~~ ‘TWO PIPES’ PUMP 



poao -I 

Rate of 
Pumping: 

Construction: 

EOTE: 

WINDMILL AND HAND OPERATED PUMP 

With suitable 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, 23Ocm 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. 
The windmill is formed by ten blades made of canvas. At 
about 1OOcm above the base another iron axle, 16Ocm lorg 
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 chwes. 

39. 
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WINDMILL AND HAND OPERATED PUMP 



No.21. 

Elate of 

- 

Construe tion: 

MOTOR OPERATED PUMP 

Motor power 3.5-5 h.p. diesel engine. Speed 135-180 
revs/min. 'dater lift more than 15~. 'Jan irrigate 
Q.1-O02 hectares/hour 

This type of water pump is driven by a ztotor. The 

tmmtruction is as follow-s: 

A rectangular iron frame 76~m low and 48cm wide fixed 
on two ZOOem long, 1Ocm high and 8.5 cm wide, wooden 
beams. 
Aomss the iron frame is an iron axle supported by two 
oil-filled bearings. In the middle of the axle -is a 
chain wheel made of iron. 
The water pipe is ta-*red with a narrower cross-section 
at the bottom end so :AY to reduce friction. Tlze top of 

the pipe opens to a water chute which together with the 
chain wheel and a protection cover foms ti box. 
On the other end oP the axle are two belt wheels oZ' 33cn 

diameter. The outer one is an idling wheel which is only 

used for emergency stop. On fhe aide of the belt-wheels 

is a rachet and pawL 

This pump is one of the few in the Zxhibition that xts 
powered by a diesel motor. It is co-nstrlcted almost 
completely of cast iron and is therefore relatively 
expensive and difficult to make. ‘l’il@ device 1Jum];s f’fon 

depths greater titan 15m, Mich mean2 tl;rt it can be Lined 
In deep wells or where a conventionA ccrztrlftqal pump 

would be difficult to use. 
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7. WHERE TO GO FOR FURTHER INFORMATION 

7.1 OA china. 

It Is not possible to filly understand the success of the programme 

of aelf-reliance in nxral development, eymbolised by the equipment shown 

in Section 6, unleee the history and philosophy of Chir~a is taken into 

account. Valuable and ueefil infoxxxtion about China can be obtained 

fromr- 
The Society for Anglo-Chinese Understanding, 

152 Camden Hi&h St., 

LONDON N'ifl 
United Kingdom. 

7.2 PklUlDiXUC Devices. 

a) 'Chad Chain Pump' T.Corcaran. 
Fe&we Corpe Technical Notes. August 1969. Washington DC 20525 

U.S.A. 
A short description of a ch&n pump constructed in Chad, West 

Afz%ua, to be powered by a c-cl, using an automobile back 
cule aa a jrover tmnamiesion. 

b) 'Chad chain Pump’ - Worhing ckauings and instructions. 
VITA Publications. 3706 Rhode Islud Avenue, Mt. Rainier, 

law$bnd,usA 20022. 

I%11 detailed drawings and instructions on the method of 

constxxoting an animal powered chain pump from steel strips 

The components we cut and boltsd into place, - no weldiw 
f~ needed. The ohain and washers are also made from steel 

strip; the washers have Nbber seals bolted to them. The 

chain wheel is attached directly to the back axle of an 
automobile, 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 Eydrostatia Pump and Other Water Lifting Devices in 

the Context of the Intermediate Technology Approach! 
R* Ohlemutz, 1975. 147~~. Phd Theals, University of 
California, Berkeley. USA. 

The Thesis is in several parts, an introduction to low 
cost water puuping, a description of traditional techniques, 
and the research carried out on the hydrostatic pump* The 
section on traditional techniques gives a useful comparison 

of pumping rates. 

d)*Cost and Performance Analysis for A Range of Simple Pumps* 

,J.S.Richardson, 1972. Student Thesis. Dept. Mech. R@neering, 

UMIST. PI3nchester, U.K. 4Opp. 

B range of traditional and commercial pump designs are com- 
pared for Mtial and running costs. The initial costs sre 

broken down to show the cost of each component - these costu 
will, of course, vary widely in different parts of the world. 
The running costs include depreciation and pcuer costs; the 
chain and washer pump was considered to be the best choice 

for a fanner without access to cheap finance or maintsnance 

facilities. For periods of over ten years, the commercial 

centrifugal pip powered by main md electricity, proved 
to be the cheapest. 

e)*SImple :fater Rsising Devices'. LFarrer. Student Thesis. 
bept. of Sistcry of Science and Technology, UHMI!. Manchester 
vt ".ic. 25~~ 1969. 

h descri:&ion and classification of 8 range of traditional 
water lifting devices, with emphasis on their potential for 
use in ruz3l areas. 

f)@:l&er Lifting Devices for frri@tiont M.A.Molenaar, FAO 

Paper Zo.63. 1956 75pp. Food and Agricultural Orgsnisation, 
3fonie, 1 ta1y. 

1 comprehensive description of most of the traditional and 
more modern water lifting devices in use Laotznd the world, 

including the chain and washer pump. The paper makes some 
assessment of the relative performance of each pxmp, This 

publication is atpresent beiw updated by FAO for m+intin& 

!2. 



7.3 Power Sources. 

a) *The Bnployment of Draught Animals in Agriculture'. 
FAO, 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 orl animal 
power, and describes not only the power output from various 
types of animals, but also the care and attention that t!rq 
nsed. 

b) 'Feasibility Study of Pedal Power Applications in Developing 

Countries'. D. Weightman, Industrial Design Dept., Lanchester 

Polytechnic, Coventry, U.K. 1974. 1Zpp. 

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

poseible. 

c) ~Windmills for Water Lifting.... 8 S.W.Golding. E'.AO Informal 

Working Bulletin No.17. 60pp. 

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. m 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. &gineering, UMIST. 1970 22pp. 

This theeis deal3 with the application of a‘nimzl power, using 
the rotary action of a gin. Methods of harnessing 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 
arhiQaf3. This thesis is of &mat value. 



APPEMDlX 

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. 



a 

HAND CHAIN PUMP 

Operated by two persons, the pump is capable of 
lifting water fmcl a depth of 3 to 4 metreu. 

It has a capacity of 18 to 20 cubic metrea per 

hour. 

The wood and metal framework carriea the chain 
wheel tie, mounted OE two heavy-duty ball- 

The axle is fitted with hand-cranks 

t each end. 
The rising -in ,ipe is made of sheet metal, 
a&I the rubber washers are easily replaceable. 

The pump weigh6 125 kg. 

A simple device with no flywheel. 
The upright members are braced to give 
additional etrength and rigidity. The ball 

bearinga reduce the frictional resistance of 
the pump provided they are maintained in good 
condl tion. 

HAND CHAIN PUMP 

44. 



ANIMAL-DRAWN CHAIN PLI 

Rate of 

: 

Operated by animal power, the pump is c bls of 

lifting water fram a depth of I.3 met I% h 

a capacity of 13.5 to 18 cubic tres per hour. 

Construction: The wooden framework supports both the -- 
horizontal gear and the chai heel which ia 
cantiievered on a two bW%i-ii* &!A. The pole 

drive from the vertical 
can be taken direct to the animal whioh walks 
around the well head. The ohain ie fitted with 
rubber washers which axe easily replecoe 

The pump weighs PO kg. 

NOTES: T'ne chain wheel has a small d 
pump auitsble for iasttLl.latio 

diameter is as small ag 1 metre. The d 
robust aMd the geting low. 

ANIMAL-DRAWN CHAIN PUMP 
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ROPE PUMP 

Rat4 of As thie is only a proposed variation on the chain 

h6lDirine;: pup principle no performance figures are available a 

Conatzuctionr The chain azd r&or mech&nism ie substituted by 

an endlese rope which is spliced at intemTals to 
form %odulestt of an enlarged diameter, these 
nodules acting aa pistone within a plastic rising 

mainpipe. The rope would either be driven by a 

lasgp wooden pulley operated by a ktindlase handle 

at ground level, or would pass over an overhead 

pulley and be operated by CL direct downward pull 

on the return side. 

Ekperiments and field trials under working con- 

ditions are necessary to evaluate the perforce 
of this purzAp. There m&y be a problem of rapid 

wear and rotting of the rope and slipping on the 

pulley. 

ROPE PUMP 



FOAM BELT PUMP 

Rate of 

P=llJfiDiagr 

Construction: 

NOTES: 

This device deviates ccnsiderably from the chain 
pump principle. It is zpentad by one or Tao persons 
n,n,d is adaptable for being driven by animal powere 

It has a capacity of 3 to 6 cubic m&ree per hour. 

The rising main is dispensed with, and the ohain of 
links and washere is substituted by a continuous 

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 s 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. 

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. 

FOAM BELT PUMP 



EIGHTEENTH CENTURY SHIP’S CHAIN PUMP 

Rate of 
PurpDinRI 

Capable of raising "one hogshead of water in one 
minute to the height of ten feet" - that is to 

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

Conetructionr 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 pipee %tv made from wood, the lower part of the 
ascending pipe being lined with brass. The axle 
of the drive sprocket is fitted with detachable 
crank8 which are long enough for thirty men to work 
at once. 

Ships of war normally carried four chain pumps for 
emergency pumping. They were chosen for reliability 
and ability to withstand strenuous treatment. In 
later models, the lower sprocket was omitted and the 

ascending and descending pipes were joined by a curved 

metal tube. 

CHA ,IN PUMP 




