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BUCKET PUMP 
AS MANUFACTURED BY 
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THE UPPER END OF 
THE BUCKET 

THE WINDLASS AND CHAIN 
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TIGHTENING THE BUCKET VALVE 

THE BUCKET WITH 
CROSS SECTION VALVE 

THE BUCKET VALVE 



WJQ)~~ Q[ffi) WllWlli~~~~ 
These tools OI'e pl'ovided 
ulith the Buchet Pump. 

@fKJMtt ·'@ 
Flat spannel' 

ShOl't sochet spannel' 

Long sachet spannel' 

Matel'iols I'equil'ed f 01' fitting 
the Buchet PUMp. 

Building sand 

12 X 10litl'e buckets full of 
SMall gl'onite chips 01' gl'avel 
f 0.1' gl'avel packing al'oundcosing 

- ?-

CeMent (Oppl'OX. -4 pockets) 

Rochs and bl'ichs f 01' building 
0pl'on I water run-oif and 
dl'ainoge OI'ea. 

(y,t?;4i~' ,:, " $P-"" ---" d ' =b -a-'d. ' p .. 'dIJ) 
lZ5Mffi class 6 pue casing 

baiz.-ec:;,MP '· ... T · · ." -hm .• (;0 
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STAGE 1. SITING THE TUBEUELL 

This should be sited in a raised 
position at least 30 Metl'es from 
a latl'ine or cattle kl'aal. It is 
best pieced close to where 
people live. Health Assistants 
and later divinel's should assist 
in siting. 

A Buchet Pump is used to raise 
clean water froM the gl'ound. 
A T ube"ell is dl'illed by the 
community using a hand opel'ated 
drilling rig. The tube"ell is lined 
with pue casing to pl'event collapse. 
The pUMP is then fitted to the top 
of the casing. A dl'ainage CI'ea and 
water I'un-off channel is then built 
CI'ound the pUMp. The com~unit..Y also 
assists by bl'inging sand, stone and 
grovel. 

-~-



STAGE Z. DRILLING THE TUBEWELL 

The hand opel'ated drilling Rig is 
el'ected an the site, and the 
tube"ell drilled with full 
pOI'ticipation by the 
cOIIIMunity. DI'illing 
should continue until 
at least 3 metres of 
later is found at 
the bottom of 
the hole. 

STAGE 3. ADDING GRAUEL 

Once the hole has been drilled add 
auger full of fine grovel or 611tM 
granite chips caref ully into the 
tubelell. The casing will b~d 
dOln on this and 01101 water to 
pass fl'oft the ground into the 
casing. 

- 5-



STAGE 4. ADDING THE rue CASING 

Unslotted IZ5mM class 6 rue casing 
is used. These no I'm ally come in 3 
(jetl'e lengths. Lower each casing 
centl'ally into the tubeUlell, ce*lenting 
one casing to the next. Add casings 
until the tubellell is cOMpletely lined. 
Leave at least 2501J1f11 of the last 
casing above ground level. 

STAGE 5. ADDING THE GRAUEl PACK 

Use well washed gl'avel chips to fill 
the space between the tube"ell and 
the casing. These should be betleen 
3Mm and 6Mm diameter. Add the 
gravel carefully until one Metre 
belol the gl'ound level. Fill the last 
metre lith a 5tl'ong Mixtul'e af 
concrete and level off with the 
ground. 
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STAGE 6. MOUNTING THE BUCKET PUMP 

Cut off the ruc casing straight 
230f11m above gl'ound level. Mount 
pump over casing and ensul'e it is 
level. T ahe a numbel' of bl'ichs cnd 
aI'I'onge aI'ound the pUMP base to 
f ol'm a mould, so that a concl'ete 
base 750.,m long, 500mM wide cnd 
IS0mM deep is f al'Med. Mabe a 
strong conCl'ete mixture lith 3 
pal'ts stone, 2 ports washed 
river sand ond I part ceMent. 
Add into the .. ould and level of f. 
This should be allowed to CUI'e 
and kept UJet f 01' sevel'al days. 
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STAGE 7. MAKING APRON & UATER RUN-OFF· 

Whilst the pump bose is cUI'ing, the apron 
and lIatel' run"off channel con be Made. 
Arrange 0 series of bricks or stones in 
a circle to form the riM of the apron. 
These should be at least 2 Metl'es and 
pref el'obly 3 metres in diaMetel'. Extend 
the apron to forM a run"off channel which 
drains downhill. This should be at least 
6 metres and pl'ef el'ably 10 Metl'es long. 
The bl'icks or stones should be set if\ 
concl'ete. 

ReMove the bl'ick mould, and fill the 
space betlleen the pump base and 
the I'it! of the apl'on with a strong 
layer of concl'ete at least 100111hl 
thick. The lIatel' run"of f channel .. -,.;....,,,.".1 

should also be built up in concrete. 
The mixture of concrete should be 
4 pal'ts stone, Z pal'ts lashed 
river sand and 1 pal't cement. All 
sUI'faces should be s(iooth ond 
sloped so that watel' I'uns away 
to waste dOlln the channel. 

A soakollJay or seepage area is 
built ot the end of the I'un"off. 
This can dl'oin into 0 vegetable 
gal'den. 

, .. ..........c=~ 
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STAGE B. FINISHING OFF & CHECKING PUMP 

Ensure that all plastel' vlorh is neatly finished 
off and all waste water dl'ains into the I'un-off 
and the seepage al'ea. 

Test the Bucket PUMP and adjust chain so thot 
the bucket does no~ strihe the bo~tOM of the 
tube well. Ensul'e that the buchet valve is fl'ee 
of gl'it and holds water. 

It is a good idea to wire up the chain connection 
to the buchet right from the beginning. Rlso the 
valve remains in place for longer if the lower valve 
nuts ore removed and wire is looped thl'ough the 
cotter pin hole and wound I'ound the stem of the 
valve. 
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'BUCKET PUMP FITTED ON A TUBEWELL 

WINDLASS 

DISCHARGE UN 

. . 

PVC CASING _ ----'-'7:0 

WATER 

. , 

C1",,~' r CAP 

..... COINCRETE HEAD BLOC.K... 

- _ . • CONCRETE GROUT (1 METRE DEEP) 
\ 

~-'--Gl!AN TE PACK(6mm GRANITE CHIPS) 

;,......_-,-1 TUBEWELL DRILLING 
i 

" LITRES CHIPS 
i <INSIDE CASING) 

'.'---1 AUGER FULL 
: , GRANITE CHIPS 
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STAGE I. LOCATE A SITE 

A good location should be sit~d at 
least 30 roetl'es from a latl'ine or othel' 
site of contlllllination li~e a cattle ~rplll. 

STAGE Z. UELL DIGGING AND LINING 

Existing wells should be deepened and lined 
with bric~s 01' concrete I pref el'ably dUI'ing 
the Months of October 01' Novemberl Ihen 
the lIatel' table in the gl'ound is at its IOUlest. 



STAGE 3. CASTING THE WELL SLAB 

This should b~ caste near th~ well and fdode to fit the UJ~II. 
It should 75,," thich and made with a concr~te lIIixtUl'e using 
4 pal'ts stone, Z pal'ts I'ivel' sand and I part cement. A hole 
350a\M in diaflletel' should be mode in the middle of the slab. 
It should be I~ft to cUI'e f 01' 5 days and hept lIIet. Then it is 
fitted to the well and cement mOI'tOl'ed in position. 
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STnGE 4, MAKING CONCRETE FOOTING OF cnSING 

n 150mffi length is cut of f the socheted end 
of one length of the IZ5mrn class 6 rue casing . 
This piece is embedded in conm'ete by mohing a 
circle of brichs 300rftrll in diometel' and inserting 
the rue sachet in the Illiddle. A stl'ong mixtul'e of 
concrete, using 3 POI'ts grovel, Z POI'ts rivel' sond _ 
ond 1 POI' t cement is loid l1I'ound the PUC sachet )0~~ 
lIIithin the brich mould to 0 depth of 75mhl. The v ,,'" " 
concrete mixture is olso odded inside the sachet r ' ,-, ', 
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STAGE 5, PREPARING THE pue CASING 

The fil'st length of lZ5rMA class 6 pue 
casing is cemented to the sachet ill the 
concrete footing. A single BmrA hole is 
dl'illed in the casing 500mm up f 1'0111 the 
lIottom of the footing. 
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STAGE 6. LOUERlNG THE CASING 

LOVlel' the fil'st casing UJith the f Doting attached. The next length 
is then cemented to the fil'st, held f 01' one minute and then loulel'ed 
again. FUI,thel' lengths of casing OI'e added to the I'equit'ed depth. 
A length of at least Z50mm should PI'otl'ude above slab level. The 
casing should be al/oVled to settle f 01' a day. 

_ 1 ~_ 



STAGE 7. CUTTING THE CASING 

Onc~ settled the casing should be 
cut off squal'e. The Buc~et Pump 
should be measul'ed to see what 
length of pue casing will slide into 
the steel tube at th~ base of th~ 
pump. This is nOl'nlally 230mm. 
Allowing fOI' I0mm thichness of 
cement f or Mounting the pump 
the casing should be cut of f 
Z 400101 obov~ the slob lev~l . 

STAGE 8. MAKING THE PUMP HEAD BLOCK 

----

When (] Buchet PUMP is f itted to a lell, the PUjjP must be 
mounted in a concl'ete bloc~ Ulhich I'ests on the well covel' . 
The pump should be c(]ste in the bloclt to the side of the 
vIe 11. The pump is placed on (] flat piece of gl'ound covel'ed 
with a plastic sheet. T UlO layel's of briclts OI'e placed in 
position al'ound the base of the pump so thot a ~\Ould is mad~ 
700Mjj long, 500mm wide and 150111111 deep. This is filled with 
strong concl'ete with a mixtul'e of 3 parts stone, Z ports 
river sand and 1 POl't cem~nt. This is levelled off and allowed 
to cUI'e for several days being hept VJet at 011 tillles. 



S TnuES IN nnKING TflE OUCKET PUMP CONCRETE HEAD BLOCK 
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ADDING COnCRETE MIXTURE TO 
TilE BRI CK MOULD 

TilE BUCKET PUMP IIITI! COIICRElE 
IlEAD BLUCK COMPLETED 



STAGE 9. FITTING PUMP ON TO WELL 

Ensure that the casing is cut off at the cOl'l'ect length 
and odd 0 layel' of cement fIlOl'tot' on the ulell slab around 
the central hole. With gl'eat care lift the pump and base 
up an to the ulell covel'. The pump should then be raised 
up and lowered down in on upl'ight position on the casing 
and bedded into the cement MOI'tot'. 

The pUf~p and base ore vel'y heavy and sevel'ol people 
mill be requi!'ed to lift it cOl'efully in position. It is best 
to move the pump in ttJo stages , fil'st lifting the pump 
and stand off the gl'ound os shoum in the diagl'afO, and 
placing it in the Dlell covel'. In the second hloveldent it 
should be IOUJel'ed ovel' the casing on to the OJell covel' . 

•• 1'/_ 



STAGE 10. ADDING BUCKET STAND 

A bric~ ~xt~nsion of th~ concr~t~ bas~ should b~ 
made dil'~ctly undel' th~ wot~I' dischOl'ge unit os 
shown in the diagl'oro. 

... - ,. --- ---' 

STAGE 11. MAKING APRON, WATER RUN OFF & DRAINAGE AREA 

Mahe in the SOMe Vlay as f 01' a tube well. In this case place the 
apl'on around the well head. The apl'on should be made of 
stl'ong I'einf DI'c~d concret~ about 100MII1 thick and slop~d 
down fl'Ohl the rift to th~ central uJell head. All sul'fac~s should 
dl'ain water into the I'un of f. Make sUI'e that the well head is 
sealed and that waste UJater cannot drain bach into th~ well. 

The drainage al'eo can be a hole in the ground filled with I'ocks, 
or Il depressed al'ell filled with bllnanas, sugal' cane or tl'ees. 
Waste UJatel' can also be led into a vegetable gOl'den. 



STAGE lZ. FINISHING OFF & CHECKING PUMP . '. 
EnsUl'e that 011 plastel' uJOI'h is neatly finished of f and all 
Uloste UJatel' dl'oins into the Ulotel' I'un-off channel and 
seepage al'ell 

T est the Buchet Purnp and adJust chain so that the buchet 
does not strihe the bot tOla of the tubeuJell. The buchet valve 
should be free of grit and sand and should not lean. 

It is 0 good ideo to uJil'e up the chain connection to the buchet 
right f I'oro the beginning. Also the valve I'emains in place f 01' 

longel'if the lowel' valve nut is I'erlloved and wir'e is looped 
through the cotter' pin hole and u/Ound I'ound the stell\ of the 
valve. 

Tools f 01' maintenance should be held by the pUlRp cat'etahel' 
UJho lives neOl' to the pump. It is wise f 01' the pump cat'etahel' 
to heep a spat'e buchet valve. 
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Th~ Budet Pump lJIas design~d so that it could easily b~ managed 
in a village setting. Spontaneous raanogement of the pump is 
possible at village level because the Budet Pump is a Model'n 
version of the traditional bucket and windlass system UJhich is 
vel'y familiar in most l'ul'al areas. 

One part of the Bucnet Pump, the buchet valve, is not found in 
traditional pl'actice, but even this part is f I'equently I'epail'ed 
by th~ village cl'aftsmen. Non~ of th~ parts OI'e concealed fl'om 
view and even the single valve can be inspected each time the 
buchet is raised, 

lihe all machines the Buchet Pump is subject to U/ear'. The linhs of 
the chain become thinnel' aftel' a few yeal's and the leading edge of 
the buchet also wears back and willl'equire replacing from time to 
tilde. A neulleading edge assembly fOI' the buchet is available as a 
spar'e POl't. The main PCH't which requil'es Maintenance and l'eneUJol 
from time to time is the valve, which should be available either in 
local stOl'es 01' stocked by the apPI'0pl'iate Govel'nment Deportment. 



Most of the maintenance pl'ablerns found in the Buchet PUIlP 
ol'e connected vlith the valve. The valve is ossembled with 
nuts held ulith a cottel' pin but these POl'tS Illay come loose 
in use. Occasionally the I'ubbel' washel' comes loose as ulell. 
It is impol'tant that 011 parts of the pump valve OI'e hept tight. 
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DETAI LS OF THE BUCKET 
AND THE BUCKET VALVE. 
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Local usel's of the Bucnet Pump hove developed several ulOys 
of 61aintaining 01' even I'eplacing the valve. These include cutting 
I'ubbel' discs fl'or~ tYI'es and attaching these to a nut and bolt. 
The lowel' pal't of the valve stem is dl'illed UJith a hole fOI' the cottel' 
pin. A successful local technique is to cOhlpletely reMove the pin 
and the nuts and replace the!11 vlith Ulire, Ulhich is threaded thl'ough 
the hole and wound and tied OI'ound the stem of the valve as shoum 
beloUL This is 0 vel'y ef f ective !nethod of heeping the valve in place. 

THERE ARE HANV WAYS OF MAKING 
A BUCKET PUMP VALVE IN THE 
VI LLAGE. A BOLT AND A PIECE 
OF RUBBER AND YIRECAN BE MADE 
TO \lORK ~IELL IF THE PROPER 
VALVE IS LOST. 

Leahy valves con be caused by gl'it sticking on the valve surf aces. 
The valve should be cleaned and the chain adjusted so that it cannot 
peach the bottom of the tubewell. 

It is vel'y imp0l'tant that the pump cOI'etcher and othel' llIe~lbel's of the 
community OI'e fully tl'ained in the management and I'eplacement of the 
buchet valve. A gl'eat deal of emphasis should be placed on complete 
local Managefrlent. SpDl'e valves should be available close at hand. 



The leading edge of the bucnet can lJIeat' auJOY of ter a f eUI 
yeOl's and will lean motel'. When this happens tha leading the 
leading edge should be sown off stl'aight and I'eplaced with 
o new leading edge. The altel'native is to I'eplace the buchet 
but this is 1Il00'e expensive. The neUJ leading edge/valve unit 
is tapped into the old buchet and the Ulall of the bucket bent 
ovel' to f 0I'1n 0 good seal. The unit is supplied with tlJlO I'ivet s. 
Holes al'e dl'illed fOI' these and the I'ivets passed thl'ough the 
holes and flattened with 0 hamhlel'. This type of maintenance 
should be cOl'I'ied out by 0 tinsmith. 

A HEY LEA DING EDGE/VALVE 
ASSElffiLY CAN BE FI TIED TO 
AN OLD BUCKET BY A TI NSMI TH 
OR IN A LOCAL YORKSHOP. THE 
HEY LE ADING EDGB COSTS FAR 
LESS THEN A COMPLETE BUCKET. 

BUCKET WALL.-----'] 

LEA DI NG EDGE/ VALVB ASSEHBLY----~ 

. -? ~-



The chain does UJeal' out and con sepOl'ate when the linns 
become thinner. BI'ohen linns can be I'epail'ed by uJil'e. 
The chain weal's out ffiOl'e quicnly on the bucnet end than 
on the UJindlass end. When the chain is lJIeal'ing thin on the 
bucnet end it can be unuJound fl'Old the mindlass and 
I'ewound the othel' woy I'ound. Othel' Itatel'ials lihe I'ope 
01' cable can be used if the chain is lost. The chain can 
be fished out of the tubeuJell UJith a long piece of oJire if 

it f ails in. 

The attachment betuJeen the chain and the buchet should be 
wired togethel' I'ight f ram the stOl't. Nuts ond bolts do not 
UJOl'n uJell at this point. 



The nuts and bolts on the pUhlP head should be ~ept tight 
UJith the spanners pl'ovided 

. """'1< 1 
BEARING BLOCK 
• Tighten nuts 

and bolts 

Check 3 
WATER DISCHARGER 
• Tighten nuts and 

bolts 

Check 5 
STEEL HEAD 
• Keep the lid 

on 

Check 2 
CHAUl 
• Connect chain 

tightly to Ihe 
chain barrel and 
bucket 

• Use wire if 
necessary 

Check 4 
BUCI<ET VALVE 
• Inspecl the valve 
• Tighlen valve nuts 
• Check valve seal, 

replace if necessary 
• Remove sand and 

grit 
• Inspect valve pin 

Check 6 
• Check all 10015 

and spares 

The he(]dwOl'~S should be kept clean at all tillles and the 
seepage area hept in good order. It is iropOl'tant to ~eep 
the al'ea aI'Qund pump clean and tidy. 



It is vel'y impol'tent that the cOldfounity pOI'ticipate at all 
stages of the theil' Bucket Pump PI'ogl'amme. This includes 
siting, dl'illing, lining, fitting the pump, Idahing the headlJJorhs, 
and Most impol'tant of 011 the maintenance. 

A cOMplete pump demonstl'ation should be given by local Health 
Assistants and the pump itself should be handed ovel' to the 
comMunity in a cel'emony. It is vel'y impOI'tant that the usel's 
hnolJJ that the pump belongs to them, and that they Idust tane 
much of the I'esponsibity fOl' maintenance. 

Simple lessons in the mointenance of the pump should be given 
by Health Assistants and these should concentl'ote on UJil'ing 
techniques and maintenance of the valve. 

The impOI'tance of neeping the steel cap in place and the apl'on 
and UJatep run off clean should be eldphasised. Childl'en should 
be taught not to thl'oUJ stones down the tubeUJel1. 

TilE BUCKET PUJolP WAS DESIGNED 
FOR VI LLAGERS TO JolAINTAIJI 

TIlEJolSELVES 



SOME IMPORTANT POINTS 
THE BUCKET PUMP WAS DESIGNED IN ZIMBABWE FOR USE IN THE 
RURAL AREAS. IT IS A HAND OPERATED PUMP USED FOR LIFTING 
WATER FROM WELLS AND TUBEWELLS. 

BUCKET PUMPS ARE SIMPLE TO OPERATE AND USE SIMPLE PARTS 
WHICH CAN BE MAINTAINED BY UILLAGERS. 

BUCKET PUMPS SHOULD BE USED BY SMALL COMMUNITIES OF UP TO 
10 FAMILIES OR 60 PERSONS. THEY SHOULD BE SITED CLOSE TO 
WHERE PEOPLE LlUE. THEY ARE NOT DESIGNED FOR HEAUY DUTY 
USE AS THE WATER DELlUERY RATE IS TOO SLOW. 

BUCKET PUMPS CANNOT BE USED ON DEEP WELLS OR BOREHOLES 
AND NORMALLY 15 METRES IS A MAXIMUM DEPTH. 

IT IS UERY IMPORTANT THAT UILLAGE COMMUNITIES ARE INUOLUED 
WITH SITING, INSTALLING AND MAINTAINING THE BUCKET PUMP. 
UILLAGE WATER COMMITTEES AND PUMP CARETAKERS SHOULD BE 
ABLE TO FULLY MAINTAIN THE PUMP. PARTICULAR ATTENTION 
SHOULD BE PAID TO MAINTENANCE OF THE BUCKET UALUE. 

BY FOLLOWING THE INSTRUCTIONS IN THIS FIELD MANUAL IT IS 
. POSSIBLE TO INSTALL A BUCKET PUMP THAT CAN PROUIDE SAFE 

DRINKING WATER FOR MANY YEARS. 

_::>R_ 
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