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INTRODUCTION

The“if’ type BushPumpwasdevelopedasa resultof aninitiative by theNAC TechnicalSub
Committeein 1987andacombinedeffortof theDDF, Ministry ofEnergy,WaterResourcesand
Developmentandthe Ministry of Health.

It wasfield testedby theBlair ResearchLaboratoryandtheDDF from 1987 to 1989andchosen
for the NationalHandpump tenderawardedby the Ministry of Energy,WaterResourcesand
Developmentin 1989and1990.Heavydutyendurancetrials continuewith theaimofmakingthe
pump asdurableaspossibleunderextremeconditionsof use.

The“B” typeBushPumpwasdesignedto reducethenumberofwearingpartsin thepumphead
andto makepumpingmucheasier,especiallyfrom deeperboreholes.Specialspannershavealso
beendevelopedfor thepump.Thepump is compactandeasilytransportedandcanbefitted on
to wells or boreholes.Thepump standhasbeendevelopedto providestrength,whilst the time
testedhardwoodblock hasbeenretainedasabearingandlevermechanism.Thefloatingwasher
systemallows for freemovementof the pumprodswhich connectthepumpheaddirectly to the

F I pistonarrangementbelow. Normallypumpsoperatedownto depthsof50m,butwith extendedhandlesthepumpcanraisewaterfrom depthsof up to lOOmetres.Normally thepumpis fitted
with a 75mmbrasscylinder,50mmgalvanisedsteelrisingmainswith 16mmmild steelpumprods.

Howeversystemshavebeendevelopedwhichenablethepistonandsealsto beextractedthroughtherising main - theseuse50mmbrasscylinders.The waterdelivery ratefor the75mmsystem
is about40 litres perminute andabout20 litres perminutefor the50mmsystem.

The“B” typeBushPump representsa Zimbabweaninitiative to continuethedevelopmentof its
ownhandpumpssuitablefor usein Zimbaweanconditions.Thedevelopmentof thepumphead
hasbeenundertakenwith paralleldevelopmentsof “down the hole” components.Theseare
concentratedonextendingtheworking life of “downthehole “componentsandalsomakingthe
maintenanceof thesecomponentssimplerandmoresuitablefor village levelmaintenance.The

I~i standard75mmdiameter brasscylinder and 50mm rising main combinationis durableand
deliversadequatevolumesof waterfor heavyduty settings,but it is notsuitablefor village level
maintenanceinitiatives. 50mmextractablesystems,areeasierto maintain,but do not deliver
sufficientvolumeto copewithheavydutysituations.A combinationofbothsystemswill therefore

be inevitablein thefuture. Whilst leathersealsareusedon the75mmpiston,testsarenowbeing
undertakenusing nitrile rubbersealson the 50mmpiston since thesehavea longerlife than
leather.Thismaterialwill alsobe testedon75mmpistonsto extendtheworkinglife. Trialsare
alsobeingundertakenwith PVCrisingmainsforshallowerdepthsand in thenearfuturetestswill
beundertakenwith high impactPVC for deepersettings.Currently the“B” typeBushPumpis
manufacturedby V & W Engineering,P.O. Box 131, Harare,who have developeda mass
productionline for this unit. Thepumpis alsomadein theDDF workshopsat Manyame.

Thefineillustrationsin thismanualweredrawnby theDutchartist KorsdeWaard,with financial
assistancefrom SIDA. Many thanksaredueto themand to all thosewho haveplayedapart in
keepingZimbabweantechnologyalive. . -

Peter~1wgan
Blair ResearchLaboratory
I larare.

February1991.
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TI-IE ??B!~TYPE BUSH PUMP HEAD

Parts List

Item Description

1. Pump stand assembly
2. Pump discharge assembly
3. Hardwood block
4. Floating washer housing
5. Floating washer housing.
6. Floating washer
7. U-bracket
8. U-bolt
9. Hinge pins

10. U-bolt
11. Rubber bufFer
12. Handle
13. M20 plug
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PREPARING THE STEEL CASING FORPUMPINSTALLATION

TheBush Pumpis designedto clamp on to a 150mmdiametersteelboreholecasing.In~thecase
of a boreimleinstallation,this is clampeddirectly on to the casingitself, in the caseof a well
installationa section of casing must be mounted iii the well cover. - -
BOREIIOLES: When fitted to a borehole the Bush Pump is attacheddirectly to the borehole
casing which should be cut off 500mm above ground leveL. A concrete apron is caste around the
casing to a depth of 100mmleaving400mm of casing for pump attachment.

WELLS: When thepump is fitted to a well a 600mmlengthof 150mm diameter steel borehole
casingis partlyembeddedin thewell slab.Theslabshouldbe sufficientlywide to spanthewell
andthecollar/ lining; Theslabshouldbe madein strongreinforcedconcreteusingamixture of
4 partsstone,2 partsriver sandandI partcement.Theslabshouldbemade100mmthick overall
aiid thickenedto 200mmaroundthecasingasshownin thediagram.Thefinal heightof theslab
abovegroundlevel should not exceed300mm.A protectiveapronis constructedaroundand
below theraisedwell slab.

STEEL CASING

REINFORCED CONCHETE

400mm STEEL CASING

EXPOSED FOR PUMP

100mm THICK

APRON

100mm THICK

WELL LINING

U
I’

WELL
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iNSTALLING THE “if’ TYPE BUSH PUMP

STE!’ BY STEP

STAGE 1.

LEAVE 500mmOF THE 150mm DIAMETER STEEL
CASING ABOVE GROUND LEVEL IN A BOREHOLE.

LEAVE 400mmOF THE 150mmDIAMETER STEEL
CASING ABOVE SLAB LEVEL iN A WELL

MEASURE TI-LE DEPTH OF TI-1E BOREHOLE ORWELL
(Al! Wellsandboreholesshouldbeprotectedwith a strongconcreteapronand water run-off

STAGE 2.

FIT THE PUMP STAND
TO TFIE CASING
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STAGE 3.

THOROUGHLY CLEAN TFIE FOOTVALVE
AND CYLINDER

Ensureseal is correctsize

CONNECT TFIE FOOTVALVE TO
CYLINDER WITH A BARREL NiPPLE
(PREFERABLYBRASS) AND TIGHTEN

CLEAN ALL THE 3 METRELENGTHS OF
50mm GI PIPES AND 16mmMILD STEELRODS

NOTE: wmi 11113 B~TYPE BUSH PUMP 50mm PIPE SHOULD BE USED
TIIRouGIIour. IF ~1OmmPIPE IS CI IOSEN ‘ITIE UPPERMOST PIPE SI JOULD
13650mmWrnI A REDUCING SOCKET BEING USED TO CONNECT TO 11113
LOWER 40mm PIPES.

USE IV/RE BRUSHFOR CLEANING
PIPE AND ROD THREADS

STAGE 4.
Usetile typeoffootvalve
shownin thediagram

STAGE 5.





STAGE 6.

CONNECT PLUNGER ROD TO LOWEST PUMP ROD.
ENSURE LOCK NUTS ARE DONE UP TIGHTLY.

STAGE 8.

CONNECT THE CYLINDER TO THE

ALWAYSUSE PLUMBERSPASTEON JOINTS

LO\V1~RCYLINDER AND FOOTVALVE AND
FIRST LENGTH OF PIPE AND CLAMP

THIS IS USUALLYPERFORMEDWiTH
A 13LOcK AND 7>1~KLE

ALWAYSTAKE GREATCARE WITH THE BRASSCYL1NDE1~

STAGE 7.

LOWEST PIPE.
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STAGE 9.

CLAMP PIPE AND MOVE NEXT ROD
AND PIPE iNTO POSITION. JOIN THE
RODS TOGETHER SO THAT EACH ROD
IS HALF-WAY IN THE SOCKET.
TIGHTEN BOTH LOCK NUTS.

LOCK NUTS

JOIN UPPER AND LOWER PIPES. THREAD
TOGETHER TIGHTLY. ALWAYS USE
PLUMBERS PASTE AT THE JOINTS.

STAGE 11.

~EP~

~EL~ca~J~

LO\VER ALL PIPES AND
RODS UNTiL TI-1E LAST
ROD AND PIPE REMAINS.

TIGHTEN

~EN~EE RODS ~ET
AT CEHTRH OF
SOCKET

~OD SOCKETS XtJST STAND
ABOVE AND CLEAR OF PIPE
SOCKETS

STAGE 10.
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STAGE 12.

ADD THE 280mm LENGTH OF 16mm ROD DELIVERED WITH THE PUMP
TO TI-IE LOWER END OF THE UPPERMOSTROD AND CONNECT THIS
SMALL SECTION TO TFIE ROD BELOW.

TillS SHORTSECTIONOF
RODMUSTNOTBE
CONNECTEDTO THE UPPER
END OF THE RODSAS IT
WILL INTERFERE WITH THE
ACTION OF THE PUMP.

TI-uS ADDITIONAL LENGTH
OF ROD BRINGS THE RODS
TO THE CORRECTLENGTH
IF ALL THE OTHERRODS
AND PIPESARE 3 METRES
LONG.

280mm ROD

IF TIlE PIPESARE ShORTERThAN STANDARD
3 METRELENGTHS, TIlE ROD MUST BE CUT OFF
AT TIlE CORRECTLENGTHASSHOWNLATER.

TOP P

TOP ROD

280mm ROD

TOP PIPE

TOP ROD





SrFAGE 13.

WHENTHE PLUNGERIS AT
Ti-hE LOWEREND OF iTS STROKE
TIlE RODSHOULDJUST5110W
ABOVE THE RUBBERBUFFER. IF
THE RODIS LONGERIT SHOULD
BE CUT OFF LEVEL WITH THE
TOP OF THE RUBBERBUFFER
AND THREADED.

F

CUT AND THREAD
ROD HERE

j _

i
PLUNGER RESTING AT
l3OTroM OF CYLINDER

CONNECT THE FINAL LENGTH
OF PIPE. LOWER THE PIPE AND
CONNECTTHE WATER DISCHARGE
UNIT OF THE PUMP HEAD.

THE PIPESARE SUPPORTED
I3YAROPE ATI’ACHEDTO
A BLOCKANDTACKLE AND

TRIPOD.

IN THE MOST RECENT PUMPS
A 50mm SOCKET IS FITTED
TO TIlE OUTLET PIPE. WHERE
WATER IS REQUIRED FOR A
CATTLE TROUGH OR OTHER
FACILITY, THIS IS REPLACED
BY A TEE JUNCTION AND
A SECOND OUTLET PIPE FITTED

STAGE 14.

BOLT TI-IE WATER DISCHARGE
UNIT iN PLACE

I I

0
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STAGE 15.

PULL UP TI-IE RODS USING
TIlE PUMP hEAD U BRACKET.
HOLD THE ROD WITH VICE GRIPS

TAKE CARE: DO NOT BEND THE ROD.
THE SPANNERSHOULD NOT BE USED
TO LIFT THE ROD, SiMPLY TO HOLD
IT IN PLACE. THE ROD SHOULD BE
LIFTED EITHER WITH THE U BRACKET
OR A SPECIAL ROD LIFTING TOOL.

STAGE 16. -

ASSEMBLE TI-IE FLOATING WASHER HOUSING
AND WASHERS AS SHOWN, SOTHAT THE LOWER
FLOATING WASHER LIES INSIDE THE HOUSING
AND THE UPPER WASHER LIES ABOVE THE
I-lOUSING.

ADD THE RUBBER BUFFER
AND THE U BRACKET.
TIGHTEN ROD LOCK NUT
ON U BRACKET.
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STAGE 17.

BOLT TI-hE FLOATING WASI-IER
hOUSING TOGEThER

NOTE: TIlE ILLUSTRATIONS IN TillS MANUAL
SI10W TIlE I’UMP BEING FIITEI) BEFORE‘I’IIE
APRONAND WATER RUN-OFFHAVE BEEN MADE.
hOWEVER, iT IS NORMALLY ESSENTIAL TO FINISh
TIlE HEADWORKS BEFORETHE PUMP IS FITTED.

STAGE 18.

POSiTION TI-IE WOODEN BLOCK AND THE
TWO LARGE FIEAD BOLTS AFTER APPLYING
A TI-uN LAYER OF GREASE TO EACH. TIGHTEN
TI-IE NUTS OF EACH HEAD BOLT AGAINST THE
SPI~JNGWASHERS.

I

NOTE:AFTER A THIN LAYER OF GRE14SEHAS
BEEN APPLIED TO THEHEADBOLTANDALSO
WITHINTHEHOLEiN THEBLOCI~THEBOLTIS
INSERTEDAND ROTATEDA NUMBER OF TIMES

TOSPREADGREASEEVENLY
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STAGE 19.

STAGE 20.

TEST THE PUMP.

ADD WOODEN PUMP hANDLE.
STOPPERBEYOND EDGE OF
APRONIF GROUND LEVEL
UNDER THE HANDLE IS LOWER
TI IAN TIlE STEEL CASING.

ATTACH THE STEELHANDLE
AND TIGFITEN THE I-IANDLE
U BOLTS.

RECOMMENDED HANDLES

PUMP HANDLE HANDLE
DEPTH DIAMETER LENGTH

1 -15m 40mm 2.5m
16-45rn 50mm 2.Sin
45+in 50mm 3.Om

NOTE: On verydeepboreholesthe
handleshouldbefilled with concreteto
addweight to thehandle.

PUMP HANDLE STOPPER
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DISMANTLING TIlE “B” TYPE BUS1-I PUMP

STEPBY STEP

STAGE I.

REMOVETWO LARGE 1-lEAD B~LTS
FROM PUMPhEAD & REMOVE
BLOCK AND 1-IANDLE.
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SIA(E 2.

I~NJVI()Vl~h~)I~IS ( )N FIA)A~hIN(
\Vi\Sl II ~ I I( )l JSIN

1~Xl’LOI)I1) VIE\V OF
FLOA’Ii NO WASI I ER
ANI) WAI’ER OUTLEI’
SYSIEM

s’l’ACE 3.

1’ULL UP ROD WiTH U BRACKET
I hOLD ROD WITH CLAMP

\

a
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S1A(E 4.

IJNS( 1fl ~VVI) JIRA( IKE’I’ & RUM( )VE
RI~Tv1()VE Fl ()AiIN( PARFSOF ‘Ii Il~
WASh lIR I I( )I.JSINO & WASh hERS

S’I’AGE 6.

I .II~I~l’I FE ( )tYI’ W1’J’l I SUFI’Alhl ~E
LIFIING GEAR.

S’I’AGE 5.

REMOVE BOLTS SECURING BASEI’LATE
‘1.0 FUME’ hEAD

- -Z~ - ~ -

TI lB PIPESSI IOULI) BE LIFTED OUTWIT!-!
A ROPESUPI’ORTED BY A BLOCK AND TACKLE
AN!) A TRIPOD. DDF hAS ALSODEVELOPEDA

SI\VIL LIFTING TOOLWI IICII SI IOULD BE TRIED.
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STAGE7.

SEPARATEPIPEFIRST& TI-lEN
SEPARATEROD INSiDE PIPE.

STAGE 8.

LIFT ALL PIPES& RODS&
SEPARATETHESE.PLACE ON
CLEAN GROUND NEAR PUMP
FORINSPECITION
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S’I’A(;E 9.

UEMOV LAST PIPE&
CYLJND[~

STAGE10.

SEPA1?J~TECYLINDER FROM
I’IPE

STAGE 11.

SEPARATEPUMp ROD
~ROMPISTON ROD

I
-I
I
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STAGE 12.

INSPECI’ ALL PIPES& RODS
CLEAN & REPLACEIF NECESSARY

S’I’AGE 14.

REMOVE FOOTVALVE
REPLACE BARREL NIPPLE
IF CORRODED

STAGE 13.

INSPECT’PISTON& CYLINDER
REPLACEWORN SEALS

\
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S’l’AGE 15

STAGE 16.

INSPECT FOOTVALVE.
THE ONE SHOWNIN DIAGRAM
IS RECOMMENDED

CLEAN ALL PARTSBEFORE
REASSEMBLY

STAGE 17.

IF THE PUMPREQUIRES
REMOVING LOOSENU BOLTS
& REMOVE PUMPHEAD
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MAINTENANCE

I3ush Pumps,like all machines requiremaintenanceif they are to function at their best. In
Zimbabwe,BushPumpmaintenanceandrepairis normally undertakenby theDDF, butcertain

partsof themaintenancecanbeundertaken by the community or pumpcaretakerwholives near

the pump.

Piiiiip 1-lead

‘l’he BushI’ump hasa robust head,andthemain requirementis to keepall thenutsandboltson
theheadtight. Thetwo main headbolts aroundwhich thewoodenblock rotatesshouldbekept
tiglitat all Limes.Theyaresecuredwith aspringwasherandsinglenut,butdoneedtighteningfrom
timeto time.Thisshouldbecarriedoutwithaspecialpumpspannerwhichhasbeenmadefor the

puiiip, andshouldbesold with thepump.EveryPumpCaretakershouldkeepsucha spanner.

Overaperiodofyearsthefloatingwasherswill beginto wearandwhenthecentralholebecomes
too largethewashers-shouldbe replaced.This maytakeseveralyearshowever.

Theholes in thewoodenblockwill alsowearveryslowly, andwhenthefirst setof holesis worn
out theblockshouldbemovedsothattheheadboltswork in thesecondsetofholes.Thismaytake
manydecades.Thewoodenblockworksmoreeasilyif themainheadboltsaresmearedwitha thin
layer of greasefrom time to time.

Down theholecomponents.

— Mostof themaintenance of the Bush Pumpis concernedwith partswhich lie belowgroundlevel.
Maintenanceand repairof downthehole partsincludes:

1. Replacementof worn seals
2. Attention to faulty or worn rising mains
3. Attention to faulty or worn pump rods
4. Attention to leakyfootvalves
5. Attention to faulty piston/valves

j 6. Attention to faulty/worncylinder andbarrelnipple

tvlanv problemsoccurbecausethepartsarenotproperlycleanedandfitted togethercarefullyand
tightly. Thepipeth readsshouldbe alwaysbecleanedand plumberspasteshouldalwaysbeused
on the threadedjoints.Wlien thepasteis usedthepipesarealsoeasierto separatewhenthepump
is disinantied.

1. REPLACEMENTOF WORN LEATI-IER SEALS

Mostsealsin Zimbabwe aremadeof leather,andthis formsanexcellentmaterialfor thepiston
seals.In most installations,75mmleathersealsmay last for 1 — 2 yearsand thenwill require
replacement.In non-extractableunitstherodsandrising mainsmustbewithdrawnto gainaccess
to thepistonandcylinder.SealsshouldaI;waysbe replecedbynewleathersandnot by partlyworn
onesas this will shorted their servicelife and increasethe overall costsof maintenance.The
following descriptionof leathersealshasbeenprovidedL)y LeathersealProductsof Bulawayo.
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LEAThERSEAL CUPS

Leatheris a uniquemanufacturedproduct,producedby “tanning” throughchemicalprocessesto
preservethehide permanently,whilst at the sametime, retainingthenatural fibrousstructure
from which leather’sultimate strengthandpliability arederived.During the manufactureof
‘Leatherseal”boreholecups,theleatheris impregnatedwith oils which fill thefibresandyetstill
allow water to be absorbed into themicroscopicspacesbetweenthefibres.Thusthesealremains
flexible for thewholeof its life unlessit driesout. Leatherabsorbsandtakesin particlesofsand
andgrit andSC) preservesthesmoothfinish of thecylinder bore.

1-I1NTS FORFIELD TRIPS

Always checkto seethat your tool kit is complete andyou haveenoughreplacementparts.

1. CYLiNDER: Openthecylinderandcheckto seeif the checkfootvalveis jammedopen.Always
usecorect tools on thecylinder andbevery careful that thecylinder is not damagedin anyway.
Nevergrip thecylinder in a vice or Slilson wrench.

2. PiSTON:Dismantlethepistonandcheckpistonvalveisseatingproperly.Examinetheleather
cups. Discard old leathercups. “Leatherseal”boreholecups are usually suppliedpunched.
However,if thecup is not punchedasimplemethodof ensuringthattheholeis cutcorrectlyis to
inserttherplungerfollower into thecupandusingasharpnarrowknife bladecutalongtheinside
oftheplungerfollower.Thiswill giveaperfectlyroundholeofexactlytherightsize.Oncetheseals
arefitted, tightenup thepistonassembly.Ensurethat the pump rod is screwedinto thepiston
headandsecureddghtly with a lock nut.

PLUNGER
FOLLOWER

CUTI’ING TIlE
LEAThERSEAL

LEATI
CU!’ -

3. ASSEMBLY: Ensurethatthecylinderboreis cleanandundamaged.Cleanthepistonassembly
and insert the pistol] into thecylinder.

4. TESTING: Placetheentirecylinder/pistonassemblyuprightina bucketofwaterandcheckfor
thecorrectoperationb~’lifting and loweringtherod. With thecylinder full of water,ensurethat
the footvalve is seating— watershould not runout of the cylinder base.
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2. MTENTION TO RISING MAINS

Galvanised steel rising mainscanlastfor manyyearsin non-agressivewaters,andthis is thecase
for large numbersof wells and boreholesin Zinibabwe. Wherethewateris moreagressive01
rising mainswill corrodemore rapidly. On averageat least10 yearsof servicelife shouldbe
expectedfrom a goodlength of 01 rising main.

Severalfactors influence the life of the rising main. Pipesvary in quality and thicknessand
obviouslythebestshouldalwaysbe chosenif thereis a choice.Occasionallya holedevelopsin
theseamof thepipe.Howevermostpipesdeteriorateatthejointswheretheyarethreaded.This
is becausetheprotectivegalvanisationis worn off atthis point, andis mostsubjectto theeffects
ofcorrosion.This is alsothepartwhichsuffersthemostdamageduringdismantlingandassembly

of the l)u1flP, dueto physicalwearandtear.Boththeseeffectscanbe reducedby usingplumbers
paste(Plwnbers Delight)at eachjoint. Careshouldbetakeneachtimethelengthsof risingmain
areconnectedanddisconnected.Whenthejoints aredoneup - do themup tightly.

Whereextractablepistonsareused,and thepistonsealscanbe replacedwithout removingthe
rising mains,thenrising main life will beextended.

3. ATI’ENTION TO PUMP RODS

Themostcommonproblemwith pumprodsisseparationatthejoints.Thisoftendueto loosened
or worn threadson therodsandrodsockets(connectors).

~Iiie pump rodswhich are normally madeof 16mmmild steel,shouldbestraightenedif theyare
bent,and thethreadsinspectedfor wearor corrosion,if thethreadsor rodsocketsareworn the
stringof rodswill separatewith constantuseof thepump. Old worn threadsshouldbesawnoff
anda new thread made. On conventional rods thesocketis heldtight to therodwith alocknut,
hut in tiire this may loosen.This mayresultfrom theeffectof corrosionwhich ususilybeginsat
the threadedjoint. Rod separationis not unusual and is acceleratedby thevibration of the
pumpingaction.It is possibleto reducethe chancesof separatingrodsandcorrosionat thispoint
by applying fast settingepoxy cementat the joints and ensuringthat this coversany exposed
threadedsurface.1-loweversucha techniquewill rarelybe performed.

Rodsdowearanderodeawayandbecomethinnerwith time. Obvously1~mmrodswill lastlonger
than 12mmrodsand are alsostronger.

It is obviously important to ensure that all thejointsaredoneup tightly andthateachrodoccupies
liaJf of thesocket.If the rod is only partly screwed into thesocket the joint will separate earlier.
It is alsoimportantto ensurethat therodjoints andthepipejoints do notmeetatthesamepoint
asthis ~vill lead to unnecessaryfriction andwear.

4. A’ITENTION TO LEAKY FOOTVALVES

If footvalvesleak,thepumpwill producelesswaterperstroke,andwill requiresomeprimingon
everyoccasionit is used. This may takesometime especiallyon deeperboreholes.This extra
pumping will placeextrastrainon thepumpheadandall otherparts.It is essentialto choosea
good footvalve in the first place.The best footvalve in Zimbabweis madeby Radiatorand
Tinning of Bulawayo.Thisshouldalwaysbechosen.
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The footvalveshouldbedismantledinspectedandcleaned.Checkthatthe neopreneseatandthe
brassvalvemakea good seal.The unit shouldbecarefullyassembledandscrewedup tightly.

Footvalvesarenorn]allyconnectedto thelowerpartof thecylinderwith a50mmGI barrelnipple.
This partmaycorrodeawayhoweverandrenderthefootvalveineffective~A betterjoint canbe
madeby usinga brassbarrelnippleatthispoint.RadiatorandTinning, Bulawayo,whoalsomake
thecylinders,havebeenaskedtosupplyabrassbarrelnippleforuseatthispoint. A footvalvewith
a male threadfor directattachmentto the baseof thecylinder is alsobeingtested.

5. ATFENTION TO FAULTY PISTON

Usually thepiston fails becausethesealsarebadlyworn or other partsof theunit unscrewand
fall apart.Thepistonunit itself mayunscrewand separatefrom therod.It is very importantto
ensurethat thepistonunit is put togthercorrectlyand tightly. The lock nut usedto securethe
piston and the rod should also be done up tightly. Very occasionallythevalveitself mayfail but
this is unusual.Checkto seeif the valve and its seat make a water tight seal.

It is important to ensure that the seals arein good conditionandtheright size for thecylinder.

6. AY1’ENTION TO FAULTY CYLiNDERS.

Cylinders rarely give trouble butoccasionally the cylinder leaks because the end caps have been
screwed up with too much force, and the end of thecylinder maycrack.Cylinderswear outmore

quickly if time water is very turbid or filled with sand,buta properlydrilled boreholeor dugwell
should not givethissortof trouble. Thecylinderis madeofsoft brassandshouldalwaysbehandled
with careand neverheldin aviceor pipe wrench.Theendcapsshouldbeusedto attach spanners
whilst the rising main and the footva!ve arefitted. Potentialproblemswith thebarrelnipple
attachedto thebaseof thecylinderhavealreadybeendescribed.

GENERAL

The BushPumpis arobustandhardworkingpump,andif it is installedcorrectlyshouldgivevery
J little trouble.Floweverasthepartsbecomeolder,theyaremoresubjectto fatigueandcollapse

asin anymachine.Whenapartis wornout it shouldbereplaced.Howeverit is oftenthecasethat
anexistingwornpartwill be reintroducedback,andthepumpexpectedto perform.BushPumps
arequite good atproviding servicewith worn parts,but eventheyhavetheir limits!

FUTURE TRENDS

Thetrendin thefutureis to supplythosepumpswhicharelessheavilyusedwith extractable50mm

I)istonswhichcanberemovedthroughtherisingmain.Thismeansthatitis unnecessaryto remove
therising main to changea sealand is a muchsimpler andquickeroperation.Suchpumpshave
a reducedwateroutputcomparedto pumps fitted with non extractable75mmpistons.Testsare
currentlybeingcarriedoutwith 16mmrodswhich haveflexiblejointsandalsononthreadedjoints
which canbebedisconnectedwith ease.Experimentsarealsounderwaywith nitrile rubberseals
whicharereputedto havealongerservicelife thanleatherseals.Thereplacementof theGIbarrel
nipplewith a brassunitis ~ilsobeingencouraged.TheuseofPVC for shallowsettingsis now also
beingconsidered,with high impactPVC beingconsideredfor deepersettings. It is hopedthat
thesedevelopniermtswill ensurethat the Bush Pump continuesto provide a good servicein
Zimbabwe andwhereverelseit is used.
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BUSh PUMP MAINTENANCE

GREASE hEAl) IJOLTS FIWM TIMET() TIME

REPLACEWAShERSWhEN BADLY WORN

ENSURE ALL l’UMP I lEAD NUTS AND

USE PLUMBERS PASTEON ALL PIPE

ENSURELOCK NUTS ‘FIG I ITENED ON ROD JOINT

SCRE\V I’IS’FON ASSEMBLY TIGI ITLY TOGETIIER

BOLTSTIGHT

DO UP CYLINDER TIGHTLY

BRASSBARREL NIPPLEiF POSSIBLE

RECOMMENDED HANDLES

PUMP HANDLE HANDLE
DEPTH DIAMETER LENGTH

I -15m 40mm 2.5ni
16-45m 50mm 2.5m
45 + in 50mm 3.Om

NOTE: On very deep borcholes the
handle should be filled with concrete to
add weight to the handle.
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TOOLS

it is essentialthat Bush Pumpsareservicedand repairedwith an adequateset of tools. The
illustrationsbelowshowwhat tools are required.

VICE GRIP

STILLSON PIPE~ WRENCHAT LEAST
3 SIZES, 610MM, 450MM, 350MM
AND IF POSSIBLE 1000MM.

“PULILTITE’t CHAIN TONGS
FOR 40MM AND 50MM PIPE

A PIPE CLAMP IS USED
i’OUETIIER ¶~(j 111 FIlE “ PULLT I TE” _________________________

hOD LI~~INGTOOL

OPENED ENDED SPANNER
19MM AND 24MM

SHIFTING SPANNER200MM

- ~
ROD DIES, ADJUSTABLE
FOR M12 AND M16 PUMP RODS
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FENCING PLIERS WATER PUMP PLIERS
240 MN

COLD CHISEL

FILE HALF ROUND
RASP HALF ROUND

HACKSAWWITH
SPARE BLADES

WIRE BRUSH

STRING LINE
TAPE MEASURE
3 METRES LONG

PIPE JOINTING

COMPOUND

SMALL OIL BOTTLE

PVC SOLVENT CEMENT

=3

SMALL SCREWDRIVER
FOR ADJUSTING ROD DIES

Time ~B”type flush l’umiip wasdesignedto reducetime numberof wearingpartsIn time pumpheadandhensethe cost
of umaimitemmance. ‘Flie maui wearing parts in (lie head are the floating washers and time woodenblock. Time floating
~~asimei’smove freely according to themovement of time 16mm rod Itself and are not subject to excessivewear.Nor-
mally replacement is required after 2 -4 years of work. The pump will still operate with worn floating wnshers.The
I Guimn rodscomimiect time woodenblock to the pistondirectlyandthis reducesthefriction andwearseenin olderBush
Pummips. Theheadbolts are solid steeland designedsothey cannotrotate, thus reducing metal to metal surfaces.The
wood to miietal bearingsurface isniaintaiiied. Two setsoflioles have been retained in time woodenblock, which should
have a life of at least20years. A stroke oI23Omnni canbe achievedwith time pump., although the normal stroke is less
hmaim this. Time bolt holesin thewoodenblockare closertogethercomparedto earlier Bush Pumpsand this provides

agreaternmeclmanicaladvantage~iiicli is especiallyuseful for pumpingfrom deeperboreholes.Reducedfriction and
greater mechanical advamitagemake for easierpumping. The pumphandleshould be adjustedto suit the depth of
lime borehole.On the deeperborehulesa 3m length of50mmn(II pipeshould beusedand tilled with concrete.Spanners
should ideally be be i)rovided with every pump so that headbolts can be tightened ontime spot. Theheadbolts should
also begreasedfrom time to time to ensure a free motion of the block on the pump stand. Whenproperly Installed
I hepum p should have a smoothandrelatively silentaction and there should be mio “end knock.” Timepump is normally
Fitted with standardSflimmni (II rising mnaimmsand16mm mimild steelpump rods with a 75nimn cylinder, but other down

tIme holecomponentscan l)e fitted.‘thesewill normal!)’ be50mmextractablepistons which also use50nmnm GI pipe
.iiid I 6imimmm rods.

HAMMER
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