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These toals ore provided
with the Bucket Pump.

Short socket spanner

Flat sponner J
Lang sochet spanner i

Materiols required for fitting
the Buchet Punp.

Building sand

Rochs ond brichs for building
opron , water run-off ond
drainoge area.

R T

17 X 10 litre buchets full of |.2 Si"m i B,FUE cusmg
smoll gronite chips or gravel

- for gravel pocking around cosing

=




RUNSYALLYN GRAREY CHEY EUN
ONRARIUBEWEL

windlass __

A Buchet Pump is used to roise
cleon uater from the ground.

lwooden _—%

bearing
A Tubewell is drilled by the
community using a hond operated
B drilling rig. The tubewell is lined
N ~ windlass . .
e nandie.  with PUC cosing to prevent collapse.

The pusp is then fitted ta the top
of the cosing. A drainoge area and

B — uater run-off channel is then built
e around the puap. The comsunity ol
il gssists by bringing sand, stone ond
head gravel.

STAGE 1. SITING THE TUBEWELL

This should be sited in o roised
position ot least 30 aetres froi
a latrine or cattle kraal. It is
best ploced close to where
people live. Health Rssistants
and water diviners should ossist
in siting.

-



STRGE Z. DRILLING THE TUBEWELL

The hand operated drilling Rig is

erected on the site, ond the
tubewell drilled with full
participation by the
comuunity. Drilling

should continue until

at least 3 metres of

woter is found at

the bottam of

the hole.

STAGE 3. ADDING GRAVEL

Onee the hole hos been drilled add
auger full of fine gravel or Ban
granite chips carefully inta the

tubewell. The casing uill bed

down on this ond ollow water to
pass from the ground into the

cosing.
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STAGE 4. ADDING THE PUC CASING

Unslotted 1Z5mm closs 6 PUC cosing
is used. These nornally cone in 3
wetre lengths. Lower each casing
centrally into the tubewell, cenenting
ane casing to the next. Add cosings
until the tubewell is completely lined.
Leave at least Z50mn of the lost
cosing obove ground level.

STAGE 5. ADDING THE GRAVEL PACK

Use well woshed gravel chips to il
the spoce between the tubewell ond
the casing. These should be between
3um ond Bum dioneter. fAdd the
gravel corefully until one metre
below the ground level. Fill the lost
metre with o strong mixture of
cancrete and level off with the
ground.




STRGE 6. MOUNTING THE BUCKET FUNP

Cut of f the PUC cosing straoight
230um abave ground level. Mount
pump aver casing and ensure it is
level. Take o number of bricks and
arronge around the pump bose to
forn a nould, so that a concrete
bose 750mm long, 500w wide and
|50mn deep is forned. Moke o
strong concrete mixture with 3
parts stone, Z ports voshed
river sand and | port cement.

Add into the mould and level off.
This should be ollowed to cure
and kept wet for several doys.




STAGE 7. MAKING APRON & WATER RUN-OFF

Whilst the punp bose is curing, the apron
and water run-off chonnel con be made.
Arrange o series of bricks or stones in
o circle to form the ria of the apron.
These should be at least Z metres and
preferably 3 metres in dioneter. Extend
the opron to fora a run-off channel which
drains downhill. This should be ot leost
B metres and preferably 19 metres lang.
The bricks or stones shauld be set in
concrete.

Renove the brick mould, ond fill the
spoce between the pump bose and
the rim of the oprron vith o strong
loyer of concrete at least [00un
thick. The water run-of f chonnel (3
should olso be built up in concrete.
The nixture of concrete should be
4 parts stone, Z parts woshed
river sond and 1 part cement. Al
surfoces should be swooth ond
sloped so that water runs auoy
to woste down the channel.

R soohowoy or seepoge orea is
built at the end of the run-off.
This con drain into o vegetoble

garden. A




STAGE B. FINISHING OFF & CHECKING PUNF

Ensure that oll ploster work is neatly finished
off and all woste water drains into the run-off
and the seepage areo.

Test the Bucket Pusp and adjust chain so that
the bucket does nat strike the battom of the
tubeuell. Ensure that the buchet valve is free
of grit ond holds uoter.

It is 0 good idea to vire up the chain connection

to the buchet right from the beginning. Also the
valve renains in ploce for longer if the lower valve
nuts are removed ond wire is looped through the
catter pin hole and wound round the stem of the
valve.
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STAGE 1. LOCATE A SITE

Al good location should be sited at
least 30 metres from alatrine or other
site of contomination like a cottle kraal.

STRAGE 2. WELL DIGGING AND LINING

Existing wells should be deepened and lined
with brichs or concrete, preferably during
the months of Dctaber or Novenber, when
the water table in the ground is ot its lowest.




STAGE 3. CASTING THE WELL SLAB

This should be coste near the well and mode to fit the well.
It should 75mm thick and mode vith o concrete mixture using
4 parts stane,  parts river sand ond | port cenent. A hole
350mn in diometer should be node in the niddle of the slob.
It should be left to cure for 5 doys ond kept wet. Thenit is
fitted to the uell ond cement mortored in position.




STAGE 4. MAKING CONCRETE FOOTING OF CASING

N 150mm length is cut of f the socketed end

of ane length of the 125ma closs 6 PUC cosing .

This piece is embedded in concrete by mohing o
circle of brichs 300mn in dianeter ond inserting

the PUC sochet in the niddle. A strong mixture of
concrete, using 3 ports gravel, Z parts river sond
and | part cement is loid oround the PUC socket
within the brich mould to a depth of 7amn. The
concrete mixture is also added inside the sachet

to a depth of 50an. This is left to cure for 5 doys.

STAGE 5. PREPARING THE FPUC CASING

The first length of 125mm closs 6 PUC

cosing is cenented to the sachet in the
concrete Tooting. fl single Bmm hole is
drilled in the casing 900nm up from the
hottom of the footing.




STAGE 6. LOWERING THE CASING

Lower the first casing with the footing attoched. The next length
is then cemented to the first, held for one minute ond then lowered
again. Further lengths of cosing ore odded to the required depth.
A length of ot least 250um should protrude obove slab level. The
cosing should be allowed to settle for o doy.

A4



STAGE 7. CUTTING THE CASING

Once settled the cosing should be
cut of f square. The Bucket Punp
should be meosured to see what
length of PUC cosing uill slide into
the steel tube at the base of the
punp. This is normally Z30m.
Allawing for |un thickness of
cement for mounting the pump

the cosing should be cut off
240un obave the slob level.

STAGE 8. MAKING THE PUMP HERD BLOCK

When o Buchet Pump is fitted to awell, the pump must be
nounted in a concrete block which rests on the vell cover.
The pump shauld be caste in the block to the side of the

well. The punp is ploced on o flat piece of ground covered
with a plostic sheet. Two loyers of bricks ore ploced in
position around the bose of the pump 50 that a mould is made
700w long, 580nn vide ond 15@un deep. This is filled vith
strong concrete with o mixture of 3 parts stone, Z ports
viver sond and 1 port cenent. This is levelled off ond alloved
to cure Tor several doys being kept wet at oll tines.

-15-



STAGES (N MAKING THE BUCKET PUAP CONCRETE HERD BLOCK

-

y THE STANDARD BUCKET FUNP

ADDING CORCRETE MIXTURE TO
THE BRICK HOULD

THE BUCKET FUMP WITH CONCRETE
HEAD BLOCK CONPLETED

a7



STAGE 9. FITTING PUMP ON TO WELL

Ensure thot the cosing is cut of f ot the correct length

ond add o loyer of cenent mortor on the well slob oround
the central hole. With great core lift the pump and bose
up on to the well cover. The punp should then be roised

up ond lowered down in on upright position on the cozing

ond bedded into the cenent mortaor.

The puinp ond base ore very heavy and several people
will be required to lift it corefully in position. |t is best
to move the pump in tuo stoges , first lifting the pump
and stand of f the ground as shown in the diogranm, and
plocing it in the well cover. In the second noveient it
should be lowered over the cosing on to the well cover.




STAGE 10. ADDING BUCKET STAND

A brick extension of the concrete base should be
node directly under the water discharge unit as
shawn in the diagrom.

STAGE [1. MAKING APRON, WATER RUN OFF & DRAINAGE AREA

Moke in the some woy oz far a tubewell. In this cose ploce the
opron around the well head. The apron should be node of
strong reinforced concrete obout 100ma thich and sloped
down from the ris to the central well head. All surfaces should
drain woter into the run off. Noke sure that the well head is
seoled ond thot voste woter connot drain bock into the well.

The droinoge area can be o hole in the ground filled with rachs,
or o depressed area filled with bonanas, sugar cane or trees.
Woste woter can also be led into a vegetable gorden.



STAGE 12. FINISHING OFF & CHECKING PUMP

Ensure that oll ploster work is neatly finished of f and all
woste water droins into the woter run-off channel ond
SeEpOge aren.

Test the Buchet Pump ond adjust chain so that the buchet
does not strike the bottoa of the tubewell. The buchet valve
should be free of grit ond sand and should not lech.

|t is 0 goad idea to wire up the chain connection ta the bucket
right frrom the beginning. Also the valve remains in place for
longer if the lower valve nut is renoved ond uire is looped
through the cotter pin hole ond wound round the sten of the
valve.

Tools for mointenonce should be held by the puip coretaker
who lives neor ta the pump. [t is vize for the puip coretaker
to keep a spore bucket valve.

AL s e e O e U
Rl B = -

Sune
5 Aal
A O N A LA 2093 by L T AT R 3 A et
R {

Chd s
Sl Aaes e




" BUCKET PUMP FITTED ON WIDE DIAMETER WELL
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DAL ToR BORET SOl

The Bucket Pump wos designed sa that it could easily be managed
in a village setting. Spontoneous wanogement of the pump is
possible ot villoge level becouse the Buchet Punp is a modern
version of the traditionol bucket and windloss system which is
very familiar in most rural oreas.

One paort of the Buchet Pump, the bucket valve, is not found in
traditional proctice, but even this part is frequently repaired
by the villoge craftsmen. None of the ports are concealed from
view and even the single valve can be inspected each time the
buchet i= roised.

Like oll machines the Bucket Pump is subject to wear. The links of
the chain becone thinner after a few years ond the leoding edge of
the bucket olso wears back and will require replocing froim tine to
tiwe. A new leading edge osseably for the bucket is availoble os a
spare part. The main part which requires maintenance and renewal
from tine to time is the vaolve, which should be availoble either in
local stores or stocked by the oppropriate Government Deportment.




ATAYATNINGRRIHERBUCKEY VATV E

Most of the naintenance problens found in the Buchet Pusp
are connected with the volve. The valve is assenbled with
nuts held with o cotter pin but these ports nay coie lpose
inuse. Occasionolly the rubber washer cones loose 0% well.
It iz inpartant that all parts of the pump volve are kept tight.

DETAILS OF THE BUCKET 5
ARD THE BUCKET VALVE. L




Local users of the Buchet Punp have developed several woys

of maintaining or even replacing the valve. These include cutting
rubber dizes from tyres and attaching these to a nut ond balt.

The lower part of the valve stem is drilled with o hale for the cotter
pin. A successful local technique is to completely remove the pin
and the nuts and reploce them with wire, which is threaded thirough
the hole and wound ond tied around the stem of the volve os shoun
below. This is a very effective nethod of keeping the valve in ploce.

THERE ARE MANY WAYS OF MAKING
A BUCKET PUMP VALVE IN THE
VILLAGE. A BOLT AND A PIECE
OF RUBBER AND WIRECAN BE MADE
TO WORK WELL IF THE PROFER
VALVE IS LOST.

Leaky valves can be coused by grit sticking on the valve surfoces.
The valve should be cleaned and the chain ad justed sa that it cannat
reach the bottom of the tubewell.

|t is very inportont that the punp caretoher and other nenbers of the
cammunity are fully troined in the monagement and replocement of the
buchet valve. A greot decl of emphasis should be ploced on conplete
local nonogement. Spore valves shovld be available close at hond.
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The leading edge of the bucket can weor auoy ofter o few
yeors and vill leak water. When this hoppens the leading the
lending edge should be soun of f stroight and replaced uith
aneu leading edge. The alternative is to replace the buchet
but this is nore expensive. The neu [eading edge/valve unit
iz tapped into the old bucket and the wall of the bucket bent
over to form o good seal.  The unit is supplied with two rivets.
Holes are drilled for theze ond the rivets possed through the
holes ond flottened uith o hanser. This type of maintenance
<hould be carried out by o tinsaith.

A NEV LEADING EDGE/VALVE
ASSEMBLY CAN BE FITTED TO
AN OLD BUCKET BY A TINSMITH
OR IN A LOCAL VORKSHOP. THE
NEV LEADING EDGE COSTS FAR
LESS THEN A COMPLETE BUCKET.

BUCKET WALL— |G

RIVET— Bl =
A

LEADING EDGE/VALVE ASSEMBLY-

" =P A



ATNTAININGRRH EGARIN

The chain does wear out ond con separate when the links
becoie thinner. Brohen links con be repaired by vire.
The chain wears out more quickly on the bucket end than
on the vindloss end. When the chain is wearing thin on the
buchet end it can be unwound from the windloss and
sewound the other woy round. Other materials like rope
or coble can be used if the chain is lost. The chain con
he fished aut of the tubewell with a long piece of wire if
it fallz in.

The attachment between the chain ond the buchet should be
wired together right fram the start. Nuts ond bolts da nat
worh well at this point.




AN YATNIN Gt EiU I P EAD

The nuts and bolts an the pump heod should be kept tight

with the spanners provided

; Check 2
Check 1 : CHAIN
BEARING BLOCK ) : * Connect chain
* Tighten nuts : : tightly to the
and bolts i 7 ; chain barrel and
' 1|61 5 bucket
j E * Use wire if
2 | necessary
11 | ?«X ¥
: ’ & Check 4
' g BUCKET VALVE
< * Inspect the valve
Check 3 4 #! 5. 1 ' TigIljwten valve nuts
WASCI BISCHALGGY ] - B2 * Check valve seal,
Tyginennnis-and | i replace if necessary
2L o - ~| ’ A * Remove sand and
2 grit
bE ’ /‘Q 3 * Inspect valve pin
o o8k
Check§ . | 11 \/J
STEEL HEAD - = e 4 s
* Keep the lid . RE R Check 6
il B b N X * Check all tools
N Bl B 207 % and spares
N oy

The heodworks should be kept cleon ot all tines and the
seepoge orea kept in good order. It is inportaont to keep
the area around pump clean and tidy.

P



THE BUCKET PUMP WAS DESIGNED
FOR VILLAGERS TO MAINTAIN

O MUNITREARTICEAYION

It is very inportant that the community porticipote at oll
stoges of the their Buchet Pump Progranme. This includes
siting, drilling, lining, fitting the pump, ioking the headworhs,
ond mast inpartant of oll the maintenance.

A complete punp demonstration should be given by local Health
Assistonts ond the pump itself should be handed over ta the
community in o ceremony. It is very inportant that the users
know that the punp belongs to them, ond that they must tohe
iuch of the responsibity for nointenonce.

Jimple lessans in the nointenance of the pump should be given
by Health Assistonts ond these should concentrrate on wiring
techniques ond mointenonce of the valve.

The importaonce of keeping the steel cop in ploce and the opron
and water run off cleon should be emphasised. Children should
be tought not to throw stones down the tubeuell.

THEMSELVES



SOME IPORTANT POINTS

THE BUCKET PUMP WAS DESIGNED IN ZINBRBUE FOR USE IN THE
RURAL AREAS. IT 15 A HAND OPERATED PUMP USED FOR LIFTING
WATER FROM WELLS AND TUBEWELLS.

BUCKET PUMPS RRE SIMPLE TO OPERRTE AND USE SINPLE PARTS
WHICH CAN BE MAINTAINED BY UILLAGERS.

BUCKET PUMFS SHOULD BE USED BY SMALL COMMUNITIES OF UP TO
10 FAMILIES OR 6@ PERSONS. THEY SHOULD BE SITED CLOSE TO
WHERE PEOPLE LIVE. THEY ARE NDT DESIGNED FOR HERUY DUTY
USE AS THE WATER DELIERY RATE IS5 TOO SLOV.

BUCKET PUMPS CANNOT BE USED ONDEEP WELLS OR BOREHOLES
AND NORMALLY 15 METRES 5 A MAXIMUM DEPTH.

ITIS UERY INPORTANT THAT VILLRGE COMMUNITIES ARE INUOLUED
WITH SITING, INSTRLLING AND MRINTAINING THE BUCKET PUNP.
UILLAGE UATER COMMITTEES AND PUMP CARETAKERS SHOULD BE
ABLE TO FULLY MAINTAIN THE PUMP. PARTICULAR ATTENTION
SHOULD BE PAID TO MAINTENANCE OF THE BUCKET URLUE.

BY FOLLOWING THE INSTRUCTIONS IN THIS FIELD MANUAL IT IS
“POSSIBLE TO INSTALL A BUCKET PUMP THAT CAN PROUIDE SAFE
ORINKING URTER FOR MANY YEARS.
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