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PREFACE

TheContext

Sarvodayais a nationwidevoluntarymovementin Sri Lanka,which in its attemptto builda newperson,a
new village anda new society,is concernedwith assistingthepeoplein satisfyingtenbasichumanneeds:
environment,water,clothing, food, housing,health,communication,fuel, educationandspiritual.

The SarvodayaRural TechnicalService(SRTS) hasbeenassistingvillages in the constructionof rural
infrastructurefor severalyears,with specialemphasison simpleandsafednnkingwatersupplies.Thecons-
tructionof pipedgravity watersystemsispromotedin areaswhereanadequateamountof springwaterwith
sufficient hydraulicheadcanbe tapped Communitiesof the coastalandplateauareasaresupportedby
SRTSin the constructionof handdug wells. Severalhundredcommonwells havebeenconstructedwith
SRTSassistancedunngthe pastfewyearsall overSri Lanka. SRTShaspublisheda manualfor thecons-
truction of handdug drinkingwaterwells,which is availableon request.

About ThisManual

This manualprovidesthenecessaryinformationtoinstall andmaintain theSarvodayaSL 5 handpumpin
handdugwells or dnlled tubewells. It is to be usedby SRTStechnicians,installationcrews,andvillage
caretakers. It mayalsoserveas a tool for traimngandeducation,andis availableto anyagencyoutside
Sarvodayainterestedin the SL5 pump

Relatedmanualspublishedby SRTSare:
— Manual for the Constructionof HandDug Drinking WaterWells in SarvodayaVillages in Sri

Lanka
— ManufacturingInstructionsfor SL 5 Handpumps

Why Handpumps?

Wells, be they hand dug or drilled, alwaystap water sourceslying below the earth’ssurface.Because
groundwaterdoesnotnormally flow outof a well by its own energy,oneneedssomekind of waterlifting
equipmentto getthewateroutof thewell Themostcommonlifting equipmentfor anopen,handdugwell
is a ropewith abucket while in thecaseof a drilled tubewell, somekind of mechanicalpumpinginstalla-
tion is required.

An openhanddugwell allows easyaccessto thegroundwater,but it alsoallows easycontamination.The
wind may blow in dust, leavesanddirt. Ammalsmay pollute the water. Bucketsandropesusedmaybe
infectedbyhandandgroundcontact.Therisksof watercontaminationandsubsequentspreadingof water
relateddiseasesincreasetremendouslywith increasingnumberof usersunlessadequatemeasuresaretaken
to protectthegroundwater.

Theminimal hygienicalrequirementspromotedby SRTSfor a commonwell usedby severalfamilies are:
— Thata well belined andthat adrainageapronbeconstructed
— That apermanentlyfixed singleropeandbucketbeinstalledsuchthat groundcontactof either

ropeor bucketis prevented.

Clearlythe safestsolution is to completelysealthewell with a concretecover anduse apumpto extract
waterfrom thewell. Given the high capitaloutlay,maintenancecost,andproblemsof supplyingspare-
partsfor amotorpump,theinstallationof handpumpsis oftenthemostcost-effectiveandhygienicallysafe
option for ruralwatersupplies.

In short, themain advantagesof ahandpumpare,that:
— Theextractionof groundwateris easyandhygienicallysafe.
— Thereis maximumprotectionof drinkingwaterfrom pollution. NoteS thehygienicalbenefitsof

sealingawell normally farout-weighthebenefitof directsunlight(ultravioletradiation)reaching
the waterin anopenwell.
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— The runningcostis minimal.
— Thereareminimalmaintenancerequirements,andlocallevelmaintenanceispossiblewithmini-

mal equipment,if thepumpis appropnatelydesigned.

In orderto reapthe full benefitsof ahandpump,it must,of course,be:
— alwayskept in properworkingorder,and
— alwaysproperlyused.

This will requirea considerableawarenesson the partof the userswith regardto the problemsrelatedto
organizingandfinancingthepump’s maintenance.

t

S



3

Decision-MakingFlow Chart for the Installation of Handpumps in a SarvodayaVillage
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Duties andResponsibilitiesof the PartiesInvolved in the InstallationandMaintenanceof Handpumpsin
SarvodayaVillages

SarvodayaDistrict CentreIDivisionalCentre

— To motivateandeducate
— Toorganizeinformationseminarsexplainingthebenefitsandcostsof handpumpinstallations
— To selectvillagesbasedon written applications

SarvodayaRuralTechnicalService

— Tosupplyandinstall handpumps
— To traincaretakers
— To providetoolkits
— Tostockandsupplyspecialspare-partslike rubberseals,balibearingsetc

(Delivery will be madeagainstpayment)

Village

— To establisha SarvodayaShramadanaSociety (alreadya conditionfor thewell construction)
— To participatein aninformationseminar
— To makeaninformeddecisionaboutthe installationof ahandpump,andapply in wntingto the

District Centre
— To selectacaretaker
— To setup amaintenancefund, fix usercontributions,andsetthe caretaker’sallowance,if any
— To takeoverfull responsibilityfor operationandmaintenanceof thewell andthe handpump.

For a village caretaker’sdutysheet,seeChapterIV of thismanual “PumpMaintenance”

g
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SL5 — TechnicalDescnption

I. TECHNICALDESCRIPTIONOFTHE SL 5 HANDPUMP

1. Features

TheSL5 hasbeendevelopedto meetthehighneedforcleandrinkingwaterin SriLankawith alocallypro-
ducedlift pump.

The designconceptof the SL 5 is basedon therequirementsthat:

— The pumpberesistantto roughhandling.
— Contaminationof thewell beprevented.
— All below groundparts be madeof corrosionfree materials,and thereforeresistantto the

aggressivewaterin Sn Lanka.
— The pumplift waterfrom anintermediatedepthof 20 m.
— The partssubjectto wearandtearbelonglastingandeasyto replace.
— Maintenancebe minimal,simpleandfeasiblewith minimal manpower,skill andequipment
— All matenalsbeproducedor beeasilyavailablein Sn Lanka.
— Manufacturingbepossiblein simply equippedworkshops

In keeping with theserequirements,the pump stand of the SL 5 handpumpis made of robust
galvanizedsteel and all parts coming in contactwith water are of PVC, polyethylene, rubber or
brass. The piston, machined from PVC and brass, is equipped with NEOPREN (synth. rubber)
piston cups which not only have a substantially longer life time than leather cups, but also raise
the overall mechanicalefficiency of the pump to 86% (at a waterheadof 6.5 m) and the volumetnc
efficiency to 99%
Forregularmaintenanceof thepistonandthefoot valveonly two spannersarerequired.Both the piston
andthefoot valvecanbeextractedthroughthepumpheadwithin 1—2 imnuteswithoutremovingtheris-
ing pipe.All normalmaintenanceworkcanbedoneby a singlepersonwithout theuseof heavyequipment.
The3” rising pipecanberemovedby hand,sinceit will beemptyof wateroncethefoot valveis removed.
The flexible polyethylene(PE)pipe usedin tubewells canberemovedin onepiece,while themorerigid
PVCpipeusedinhanddugwells needsto becut into piecesof 6—8 m for removal.

Every workshop equippedwith a turning lathe, a drilhng machine,and a welding transformercan
manufacturethe SL 5. However, the electroplatingand hot dip galvanizing will have to be done
by specializedworkshopsor companies.

All of theseattnbutesmaketheSL 5 a suitablehandpumpbothfor tubewells andhanddug shallowwells
with watertablesless than20mbelow ground The factthat all maintenancecanbedone by onevillage
caretakerwith minimalequipmentmakesthe SL5 a true VLOM (Village Level OperationandMainten-
ance)pump.

As mentionedabove,thereare two modelsof the SL 5 handpump,whichhavethefollowing distinctions:

— The so-calledPVC Version hasa PVCrisingpipe,a short pumpstand,andis for installationin
shallowwells with a raisedwell cover. Notethat thelongstandmayalsobeusedif thewell cover
is at groundlevel. ThePVC risingpiperestson the bottomof thewell.

— The so-calledPEVersionhasa PE risingpipe,a longpumpstand,andis designedto beplaced
in tubewells.ThePErisingpipe hangsfreely from the pumpstandin theborehole.

2. SectIonalDetails

Thefollowing four pagesdepict thesectionaldetailsfor bothversions(PVCandPE) of the SL5.
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I WELL COVER / PLATFORM CONSTRUCTION

SL5— Well Cover/Platform

1. HandDugWell

a) Typesof Well Heads

For the constructionof thewell lining andthedrainageapron,consulttheManualfor theConstruction
of HandDug DrinkingWater Wellsin SarvodayaVillagesinSri Lanka, or the relevantstandardsof the
supervisingagencyif it is notaSarvodayavillage.

Therearetwo possibletypesof well headsfoundin Sarvodayavillages:

According to theSarvodayaManual:

Explanation:

1. Concretedrainageapron(rectangularor round)
2. Protectivehardcore(rubblestones)
3. Drainage(pipeoropenchannel)
4. Openwell with raisedheadwall
5. Partly closedwell with manholeentrance.
6. Reinforcingiron rodsfor pumppedestal

Accordingto earlierSRTSdesigns.

S
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SL 5 - Well CoverI Platform

b) Typesof Pump Stands

TheSL 5 pump standis availablein two differentmainbeanngheights

— 50 cm for installationdirectlyon the concretecover of a well with a raisedheadwall
— 95 cm for installationon a groundlevelplatform (dugwell or tubewell)

Make sureto order thecorrectpump standheightwhenordenngthepump Statethe typeof well on
which thepumpis to beinstalled,e g.: dugwell raised,dugwell groundlevel, or tubewell.

c) Installationon RaisedWell Cover

— Castthewell coverwith thepumpstandnearthewell, usingthedrawingat theendof thischapter
(P 14). Make sureto castthecoveron horizontalground.Thepumpstandmustbeexactlyverti-
cal. Checkit with a spirit levelor plumb

— After setting,covertheslabwith wetbags,andkeepwet for threedays.
— Let it setfor at leastsevendaysfrom thedateof castingthecover.
— Before placing thecoveron thewell, lay a smallamountof stiff cementmortar 1 : 4 on thewell

rim
— Placethecovercarefullyon this mortar,andadjust it by knockingthecoverinto themortaruntil

the pumpstandis vertical The spoutof the pumpshouldfacethe drain.
— Finish thejoint betweenthecoverandthewell, andif necessary,thetopof thewell, withmortar.
— Thepumpis now readyfor installation(seeChapterIII below).

IVe.tc.over kilN,,

checlc aj,M
knock spIriit l~veI

ii
II
I I
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SL5 - Well Cover/Platform

d) Installation on Ground Level

— Roughenthe pumpbaseareawith a chisel. If necessary,chisel the hole to lower theriserpipe
(mm diameter= 4”). If thereare no reinforcingirons for thepumppedestal,exposesomeplat-
form reinforcementin thepedestalareaby chisellingoff someconcrete.

— Bend theanchorironsweldedto the pumpstandbottomto ahonzontalposition,andcut their
length, if necessary,with a hacksaw.(Theanchorirons aredesignedfor tubewell installation,
hencetheneedfor adjustment)

— Put thepump standinto place Fix it to a verticalposition,checkingit with a spirit level. The
spoutof thepumpshouldfacethe drain. Makesurethatthereis a good connectionbetweenthe
anchorironsweldedto thepumpstandandthereinforcementof theplatform.

— Putthepumpbaseform work into placeandcastthebasewith concrete1 : 2: 3.
— Wait for two daysfor thesettingof theconcrete.
— Removetheform work,andfinishthepumpbasewithcementpaste.Castapedestalfor theusers

if thebeanngismorethan100cmabovetheapron.Ideally, thebearingheightshouldbe95cm.

— Wait for five more days
— The pump is now ready for installation(seeChapterIII below).

Rampbase

Ac/jw/ or
re;n/orcgm~fll~

k/a/I

r
— — I

I I

II
I I II
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2. TubeWell

SL5 - Well Cover/ Platform

— Cut the casingpipeat groundlevel. Cover it.
— Dig a squarepit at least65 cm (25”) longand40 cm (16”) deeparoundthecasingpipe.
— Prepareconcrete1: 2 : 4
— Poura first layerof concrete15 cm (6”) deepinto the pit.
— Decidewhereto makethedrain.
— Placethepumpstandover thecasingpipe.The pumpmuststandvertically (checkwith a spirit

level) andthespoutmust facethedrain.
— Fill therestof thepitwith concrete.Carefullyramtheconcrete.Checkagainthat thepumpstand

is vertical. Thepumpbasenow looks asfollows:

— Constructthe platformaccordingto thestandardplan shownon p. 15 at the endof thischapter
(or theoneof your supervisingagency).

— Covertheplatformwith wetbags.Block the drainandfill the platformwith water.
— Wait for at leastsevendaysto allow theconcreteto set.

— Thepumpis now readyfor installation(seechapterIII below).

Pumps“and

1%//‘orny

Fauna/a j,e,~

P/a/form level

c2tsing p’ce
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A
I-

SL 5— Well Cover/ Platform

Approximate List of Materials

Cement:1/2bag
Sand 50 1 (—~7pans)
Metal : 80 1 (‘—11 pans)
(for mixture 1:2:3)

Rods06mm 12m

1” G.I pipewith socket: 1 m
G I Tees,25 cm high~2 pc

J~’z~i£/4~v~e

.1-I i-i

Section B-B

NOTE: Theabovedrawingsarefor a well with anoutsidediameterof 105cm Measurementsshownin (‘)
will changefor otherdiameters.Likewise thematerialrequirementswill also differ.

.4

Gro~ir,d1lan

4:

.Section A-A

SARVODAYA HANDPUMP SL 5

WELL COVER
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Cement: 3 bags
Sand :2701 (—36 pans)
Metal :450 1 (—60 pans)
Rods :ø6min:32m(7.lkg)

SL 5 - Well CoverI Platform

Section A -A

MaterialNeededfor Platform (md. Foundation):

SARVODAYA RANDPIJMPSL 5

TUBE WELL PLATFORM
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ifi. PUMPINSTALLATION

1. General

a) Adjusting the Fitting of PVC Parts

SL5 - Installation

The twopartsjoined by PVCsolventcementwill only be safelyconnectedif thereis no play in thefit-
ting Therefore,it is very importantto makesurethat the partsfit well by joining themfirst without
anysolventcementbeforeinstallation. The following is theprocedurefor adjusting thefitting of a3”
rising pipe, but of course,it is also applicablefor the11/4” connectingrod:

— Jointhepartswithoutusinganysolventcement.
It mustbepossibletojoin themwithoutapplyingexcessiveforce, andno play is allowed.

If thereis anyplay,usetheblow lampto warm
the expandedpart (the socketedend) very
carefully as shown in the picture. Dunng
warming, turn thepipe slowly.

As soonas thewarmedregionstartsto shnnk
slightly, insert the correspondingpipe Make
sureboth pipesarein line

— Cool thejoint with waterfor 1 minute.
— Takethetwo piecesapart.Tojoin themfor good,proceedasdescnbedbelow.

) turn
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b) Joining PVC Parts

SL 5 — Installation

— Checkthat thepartsfit andhaveno play. If theydo, adjustthefitting asdescribedabove.

— Wipeoff all tracesof dustandgreaseon thesurfaceswhich will bejoinedusinga cloth soaked
in methylatedspirits.

— Sandpaperbothsurfaces.

— Apply a thick layerof solventcementon bothsurfaces,covenngthe surfacescompletely.
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SL 5 - Installation

— Insertthepipe into thesocket,turninggently Wipe off excesssolventcement
— Allow theJointto dryfor at least10 minutesbeforeusing.

c) Determiningthe Appropriate Installation Depth

— PVC Rising Pipe(handdug shallowwells):
Theinstallationdepthequalsthewell depth
(Thestrainerstandson thewell bottom)

— Polyethylene(PE) Rising Pipe(tube wells):
Consult thetubewelldnlling reportforwell depth,staticwaterlevelandyield of thewell
In generaltheinstallationdepthis determinedby thetablebelow:

a

Tubewell depth PERisingpipelength

up to18 m tubewell depthminus6 m

l8mto3Om 2/3ofthewelldepth

above30m 20m

Exceptions:

1 If thestaticwaterlevel is belowthe installationdepthobtainedfrom theabovetable.
2 If theinstallationdepthis only slightly below thewaterlevel, andthe yield of thewell is verylow

• • •~—~•~

~-1

In thesecasesconsultthe supervisingauthority
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2. Installationof PVC RisingPipe

PVCrisingpipe is usedfor handdugshallow wells.

a) PreliminaryWork

SL 5 - Installation

— Measurethe exactwell depth.
— Placethecentenngplateinsidethepumpstand.Checkthat theoutletcupfits andthat thespout

canbein~ertedeasilywhentheoutletcupisplacedinsidethepumpstand.Makesurethat theout-
let cupfits on to the3” risingpipeused.

— Checkthat thesocketsof the3” pipefit tightly If they don’t, referto Chap. 1 a of this section.

b) Preparatory Work

— Preparethe nsing pipe by dnlling
two holes02mminto oppositesides
of thesocketedend.

— Solventcementtheendcapto the
strainer.

— Cleanthe threadsof thecylinder
andstrainer.Screwthestrainer
to thecylinder

— Jointhecylinderto thebottomof thefirst lengthof risingpipe Pushthecylinderfirmly in asfar
aspossible,butdo nothammerit in Leaveat least10 mm. to drybeforehandling.
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— Lower strainer,cylinderandthe first length of risingpipe
into thewell.

— Clampthesocketedendwith woodenblocksas shown.
— Clean,sandpaper,andapply solventcementto the socket

andthe nextlength of risingpipe.

— Hold the next lengthof nsingpipe vertically and insertit
into the socket.

— To securethejoint, screw½”brassscrewsinto bothholes
of 0 2 mmwhichwerednlledbefore.

— Add on additionalpipelengthsuntil theendcapreachesthe
bottomof thewell.

c) Installing theRisingPipe

— Placethecenteringplateinsidethepumpstand.

SL 5 - Installation
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d) Fixing the Outlet Cup

SL 5 - Installation

— Whentheendcaphasreachedthebottomof thewell, lift
the rising pipe up andpushit downvigourouslya fewtimes
until it doesnot movefurtherdown

— Mark the upperendof the pump standon the nsingpipe
with a hacksaw

— Pull up therisingpipeapprox 600 mmandclamp

— Measuredown440 mmfrom themark

— At thatpoint, cut therising pipe.

— Checkthat theoutletcupfits easilyonto
therisingpipe
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— Fit the outletcup on the nsingpipe and pushit down

to the mark.

SL5 — Installation

— Mark a lenghof 9 cm at theendof therisingpipe

t9crn
$ — Clean,sandpaper,andapplysolventcementto this area.

— Hold therismgpipe inside,andlower it to theground

I -

— Turn the outletcupto thecorrectposition

— Apply someVaseline(not grease)tothelong endof the spout
andinsertit.

— Greasethespoutfixing bolt andtightenit.

spout
fixing
bolt
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3. Installation of Polyethylene(PE) Rising Pipe

a) Preliminary Work

SL 5 — Installation

— Measureto exactwell depth
— Determinethe appropriatensingpipelengthasdescribedin chap.1. c of the“Installation” sec-

tion.
— Placethecenteringplateinsidethepumpstand.Checkthat theoutletcupfits, andthat thespout

caneasilybeinsertedwhenthe outlet cupis placedin thepumpstand.

b) PreparatoryWork

— Placethreehoseclipsnearoneendof the PE-pipe
— Warmapprox.8 cm. of pipeinsideandoutsidecarefullyandequally

The correcttemperatureisreachedwhenthepipecan As soonasthepipestartsloosingits shapeit hasbeen
be compressedeasily, but still returnsto its originaL heatedit toomuch.
shapewhenthepressureis takenoff Cutoff a pieceandstartagain,if thishappens

8cm

loosingshape
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SL 5 — Installation

— Insert thebrassjoint of thecylinder asfar aspossibleinto the PEpipe Tighten thehoseclips.
— While the PEpipeis still warm, checkthat thecylinder is in line with the PE pipe.
— Let thejoint cool for 2—3 mm. andthenapply waterto quickenthe coolingprocess.
— Openthe hoseclips andmove themto the otherendof thepipe.

— Warmtheotherendof thepipeas describedabove.
— Insert the brassjoint of the outlet cup into the PE pipe with the centermgplate in its place.

Tighten thehoseclips.
— Checkthat theoutlet cupis in line with the PEpipe.
— Allow 2—3 mins.to cool, thenfuthercool with waterandremovethehoseclips

‘-4
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c) Installation of the RisingPipe

SL 5 — Installation

FeedthePE pipe into the tubewell.
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SL 5 — Installation

— Pushthe PE pipe down until there
are1.2m (4 ft ) left abovethepump
stand.

— Warm the whole length carefully
with the blowlamp until the pipe
softensslightly

— Pull thepipe straight.
— Hold it straight and cool it with

cleanwater.

— Pushdowntherising pipecompletely.
— Fit thecentenngplatecorrectlyon theplatesupportingpins.
— Turn the outletcupto thecorrectposition,applya little Vaseline(not grease!)to the longend

of the spoutandinsertit.
— Greasethespoutfixing bolt andtighten it.

__________ pull
straight
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4. PreparingThePistonandTheFootValve

Piston

SL5 — Installation

— Loosenthe checknut,and
tighten themainnut firmly

Foot Valve

— Hold the main nutwith spanner
No 17 andfully tightenthe check-
nutwith spannerNo. 19.

— Loosenthechecknut
— Tightenthemainnutuntil you feel considerableresistance

Caution: Make surethat thefoot valve bolt doesnotturn whentighteningthe mainnut The
turningof thefoot valvebolt maydamagethe bolt seal.

— Hold themainnutwith spannerNo. 17 andfully tightenthechecknutwith spannerNo 19.
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5. Installationof theConnectingRod

a) PreparatoryWork

SL 5 — Installation

— Checkthatthe connectingrod socketsfit tightly on to the 11/4” PVC pipesusedfor the connect-
ingrod. If theydon’t, adjustthemasdescribedin Chap.l.a of the “Installation” section.

— Jointherequirednumberof 11/4” pipelengthsaccordingto thelength of therisingpipe.
Cleanandsandpapereachjoint beforesolventcementing.

— Fit theconnectorwith thebrassinseton to oneend.
~Screwthepistoninto thebrassconnectorandtighten
the checknutfirmly with spannerNo. 19.

thefoot valve into thechecknutof the piston
until it stops.Loosenit ½turn.

— Allow thejoined connectmgrod to dry at least10mm. beforeproceedingfurther. .#
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SL 5 - Installation

— Feedthe assembledfoot valve~piston,and
the connectingrod into therisingpipe.

— Whenthe foot valvecanbe felt entering
thecylinder,push therod verycarefully
downapprox.60cmmore,until afirm
resistanceis felt. The foot valve hasnow
reachedthe foot valvestop

— Pushtherod down asfar aspossible and
mark the upperendof thepumpstand
on therod

— Unscrewthepiston from thefoot valveby turningthecon-
nectingrod counterclockwiseuntil therod movesup easily

b) Installing the ConnectingRod
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SL 5 — Installation

— Measuredown 18 cm from the mark. Hold

the bolt of the frontbeanngat this place.

— Mark the connectingrod wherethe socket

of the top connectorends.

— Cut therod at themark.

— Clean,sandpaperandapplysolventcement
to theinsideof thesocketandto the end
of theconnectingrod.

— Pushthe topconnectorasfar aspossible
on to theconnectingrod

Mark .—~

I
18cm1

— Allow to dry atleast10 mm beforeusing.
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6. Installation of the Handle SL 5— Installation

— Greasetheball bearings,thebearingbush,

andthethread.

— Fit thehandleinsidethepumpstand.

— Greasethe spring washerand

the handlebolt. Tighten the

bolt fully

Check:1) That the foot valve can be screwedon easily (for a detaileddescription,seesectionentitled
“Maintenance”Chap 2 “RemovingFootValve”).

2) That thereis a minimal verticaldistanceof 5 cm (2”) betweenthe down-mostposition of the

front leverof thehandleandthefront bearing,
whenthe frontbearingispusheddownasfar
aspossible.

— Insertthefront bearingbolt and
tightenit fully.
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7. FinalCheckList

Make surethat:

SL 5—Installation E

— thehandlemovessmoothlyfrom thetopto the bottomhandlestop

— thereareno scrapingor squeakingnoises

— theconnectingrod doesn’ttouch anywhere

Checkthat:
— themain bearingbolts aretight

— thespoutfixing bolt is tightened

— the frontbeanngbolt is tight

Put on thepumpstandcover,greasethe coverfixing bolts andtightenthem.
Explain thedo’s anddon’ts (see“Maintenance”section)to thevillagers

Fortubewells:
Tell thevillagersthat theywill haveto do a certainamountof pumpinguntil thewatercomesclean

8. Chlorination

It is stronglyrecommendedto chlonnatethe wells after the installationof the handpump,after majoi
repairs,or afterpollution resultingfrom floodsor othercalamities

Theprocedurefor thechlorinationof handdugwells is describedin detatlin the Manualfor the Construc-
tion of HandDug Drinking Water Wells in SarvodayaVillagesin Sri Lanka, Appendix B.

Bnefly summarized,chlorinationis doneasfollows:

Dissolve100g of bleachingpowderperm3 of well waterandpourthesolutioninto thewell, eitherthrough
themanholeor throughthepumphead(betweenthepumpstandandtheoutletcup,butnotinto the outlet
cup) Operatethehandpumpuntil thechlonneodourappearsat thespout. Wait for about12hours.After
12 hours,pumpthewell waterto wasteuntil theodourof chlorinedisappears.
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1V. PUMP MAINTENANCE

1. Village Caretaker’s Duty Sheet

— Explain to the userstheproperhandlingof thepump:
— Usethepumpwith long, slow strokes.
— Do notforceanyobjectsor dirt into thespoutopeningor themainbearingslit Do notblock the

spoutby hand.
— Do notusethep~improughly

— Maintain thepumpaccordingto themaintenanceschedule(chapter4 of this section)Follow thework
descriptionsin thismanualfor maintenanceandrepairs

— Keep theplatformand drain clean
— If abreakdownoccurs,repairthepumpasquickly aspossibleIf therepaircannotbecarriedout, inform

the supervisingauthorityimmediately

2. Description of Maintenancework

— Removethe front bearingbolt

— Pull out the connectingrod As soonas

the connectingrod starts bending,have
someonehold it, so that the front bearing
doesnotget dirty by touchingtheground

a) Removingthe Piston
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b) Replacementof Worn PistonParts

SL5 - Maintenance

checknut

Pistonbody bottom

pistoncup pistonspindle
valveseal

pistoncup

bottomconnector

— Unscrewthe checknutandnut of thepiston.
— If thetoppistoncupis badlywornandthebottomoneis ingoodcondition,shift thebottomcup

to thetopandreplacethe bottomonewith a newcup
— If botharewornreplacebothwith newonesandre-orderthemfor themaintenancekit
— If thevalvesealis worn turn it upsidedown Whenbothsidesareworn, replaceit
— Re-assemblethe pistonasshownabove.
— Tighten thenut firmly.
— Hold thenutwith spannerNo 17 andfully tightenthe checknutwith spannerNo 19

Caution:Screwon thechecknutwith theuntaperedthread-endfacing the nut.
Theenlargedthread-endmustbe visible. Thisisimportantin orderto
catchthe foot valve

bottomplate topplate topchecknut

nut pistonbodytop valvewasher

enlarged
thread-endis
visible’

.0

\~7

V

— Makesurethat thetopchecknutis alsofully tightened.
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c) Removingthe FootValve

SL5 - Maintenance

— Removethefront beanngbolt
— Pushthe connectingrod down until resistanceis experienced

(thepistonchecknutnow touchesthefoot valvebolt).
— Turn theconnectingrod clockwiseuntil it becomesdifficult to

turn.
— If the foot valvedoesnot screwon to the piston,pull out the

connectingrod completely Examinewhetherthe checknutof
the pistonisscrewedon upsidedown (i.e. the enlargedthread-
end is not visible) or whetherthe threadis blocked.If so, cor-
rect the mistake,feed the connectingrod into the nsingpipe,
againtry to catchthefoot valve.

— Whenthepistonandthe footvalve arejoined,pull out the connectingrod As soonasthecon-
nectingrod startsbending,havesomeonehold it, sothat thefront bearingdoesnot get dirty by
touchingtheground

d) Replacementof WornFootValveParts

nut bottomplate bodyring valveseal bolt seal

checknut body main seal topplate valvewasher bolt

— Unscrewthe nutandthechecknutof thefoot valve.
— If thevalve sealis worn, turn it upsidedown.Whenbothsidesareworn, replaceit.
— If the mainsealhasbeendamaged,replaceit.
— If the bolt sealis not in good condition,replaceit
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— To re-assemblethefoot valve,first pushtheboltsealon tothefootvalvebolt asfaraspossible

— Thenputthe valvewasherandthesealon the bolt. Assemblethe foot valve body.

— Insertthebolt into thebody Whentheboltsealentersits seatturn thebolt slowlyto assurethat
thesealfits correctly Makesurethat thebolt sealdoesnot squeezeoutof theseatanywhere

— Tighten the nutuntil considerableresistanceis felt.

Caution: Make surethat the foot valve bolt doesnot turn, whentightening the nut Theturning
of the foot valve bolt maydamagethebolt seal.

— Hold thenutwith spannerNo 17 andfirmly tightenthe checknutwith spannerNo 19.

e) Re-assemblingthePump

— If thefoot valvehasbeenremoved,screwit into thechecknutof thepistonuntil it stops.Loosen
it 1/2 turn

— Feedthefoot valve, thepistonandtheconnectingrod into thensingpipe.

— Pushtheconnectingrod downuntil thefoot valvereachesthefoot valvestop Unscrewthefoot

valve by turningthe connectingrod counterclockwise.

— Insertthe front bearingbolt andtightenit fully
— Greaseall bolts,the outsideof the front bearingandits housingbeforeclosingthecover.

SL 5 - Maintenance
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3. Major Repairs

Removingthe RisingPipe

SL 5— Maintenance

Thisis anunusualrepairandonly hasto becarnedoutin emergencycases(e.g. if the footvalve getsdam-
agedandcannotbe removed).

— PVC risingpipe:

— Polyethylenerisingpipe:

If possible,removethefootvalve.

If possibleremovethefoot valve. Pull out therising

pipeby lifting the outlet cupwith thesteelpin

(rising pipehandle)providedin thetool kit

If thewell is morethan 1Dm deepthensingpipewill

haveto becutinto two parts.

If the pipe hasbeencut during removal,it will have

to be re-joined with a 3” socket (availablein the
market)whenlowering it into the well again.

Makesurethat therising pipe is thesamelength

as it wasbeforeremoval

Pull out thensingpipeby lifting the outletcupwith thesteelpin (rising pipe handle)providedin the
tool kit.

As thePolyethyleneis flexible, thereis no needto cut the nsingpipe
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4. MaintenanceSchedule

a) Every Week

— Cleantheplatformanddrain
— Checkwhether

— Thepumpworks easilyandthewaterflow is satisfactory
— Thewatercomesimmediatelyafterpumpingis started.
— Thereareno strangenoisesduring pumpoperation

— If any defectsare detected,consultthesection“Trouble Shooting” in thismanual.

b) EveryMonth

— Open the pump cover.
— Tightenthefront bearingbolt.
— Tightenthe mainbearingbolts.
— Look for rustypatchesIf seen,cleanthemwith a wire brushorsandpaperandapplyanti-corro-

sivepaint.
— Greasethecoverbolts,closethepumpcover,andtightenthe coverbolts.

c) Oncea Year

— Pull out thepistonandthefoot valve.
— Takethepistonapart.Removethetoppistoncup,replaceit with thebottomopeandputanew

cupon thebottom.(Seechapter”Descriptionof MaintenanceWork”) If bothcupsarewornout,
replacethem both.

— Checktheconditionof thevalve sealsof thepistonandthe footvalve. If they arewornoutturn
them upsidedown,or replacethemif bothsidesareworn out.

— Checkall partsfor cracksor othervisualdefects.If the defectsareserious,orderthe partfrom
thesparepartssupplier.

— Reassemblethepistonandthefoot valveasdescnbedinchapter2“Descnptionof Maintenance
Work” of this section

— Removethehandle.Checkfor seriouscracksin thewelds.If necessaryhavethedefectrepaired
locally.

— Greasethe handleball bearingson the outsideonly. (Never openthe sealedball beanngs!)
Greasethehandlebearingseatsandbearingbolts.
Greasethefront ball bearingsoutsideandthefront beanngbolt.

— Look for rustypatchesIf seen,cleanthemwith a wire brushor sandpaperandapplyanti-corro-
sivepaint
Reassemblethepumpasdescribedin the“Installation” sectionof this manual.

— Makesurethat all bolts,thefront bearingandthechecknutof thetopconnectorarewell greased
andfirmly tightened.
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5. Trouble Shooting

Pump handleworkseasily,
but no flow of water

a+b) Removepistonandfoot valve. Replacethe defectiveparts.

b) Pistoncupsdamaged

Delayedwater flow
(i.e.waterflow starts
afterseveralstrokes)

c) Waterlevel gonebelowcylinder

d) Connecting rod broken or piston
disconnected

e) Cylinderor risingpipecracked

c) PVCrisingpipe: Shortentail pipe (if existing)or strainer

PE rising pipe Extend the length by adding additional PE

pipewith abrassjoint

d) If the bottompartof theconnectingrod, or thepiston,cannot
be takenout, removetherisingpipe.Thenrepairtheconnect-
ing rod with a 11/4” socket.

e) Removethe rising pipe, replacethebrokensectionof rising
pipeor thecompletecylinder.

Trouble Cause

a) Valvesealsworn out

Remedy

smallflow of water a) Valve sealswornout. a+ b) Removethepistonandthefoot valve Replacethedefec-
tive parts.

b) Pistoncupsdamaged.

c) Cylinder orrising pipesplit c) Removethe rising pipe. Replacethe brokensectionof rising
pipeor thecylinder

C.)
CD

a) Leakageof foot valve

b) Leakageof risingpipe

a) Removethe foot valve. Checkthe valve -, bolt - and main -

sealsandreplacethem if worn out Tighten the nut firmly
Cleanthevalveseat

b) The PVC rismgpipe may leak at the joints Repairwith a 3”
socket.

LF.

CD

0
CD



Handledifficult to operate a) Pistoncupjammedinsidethecylin-
der.

a) Removethepiston if necessary.Replacethe pistoncupsand
tightenthepistonnut firmly.

b) Unallowedobject insidethecylin-
deror nserpipe.

b) Removethepistonandthefootvalve.Takeawayforeignmat-
ter. If necessary,replacedamagedparts.

Waterdirtyor of
bad taste

Bad siteselectionanddrilling. Adverse
chemicalcompositionof groundwater.

This is not thefault of thepump
Inform installatmgauthority.

~.A) (.
,.

Unusualnoises a) Rubberpadof handlestopwornout

b) Connectingrod touchmgrising
pipeor outletcup.

a) Replaceit with a newone.

b) Installationfault. Inform installationteam.

Shakyhandle a) Handleloose, a) Tighten handlebearingbolts.

Q

. .~. i..__ SI e 4 t 4,. ‘~
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Caretaker’sTool Box andSpare-parts

Tools:

‘Consumables:

Spare-parts:

ispannerNo.19
1 spannerNo. 17
4 rubberpaddedwoodenblocks
1 risingpipehandle(steelpinø 10 mn)
1 hacksawblade

1 tin of grease
1 tin of PVCsolventcement
1 tinof anti-corrosivepaint
1 sheetof waterproofsandpaper

2pistoncups
2 valveseals
1 footvalvemainseal
3 footvalvebolt seals
1 brassnut17mm
2 boltsM10 x 20 galvanized
2 handlestoppads

Appendix A

8:o
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Appendix B~

S.

Tools and Parts for PumpInstallation

Parts: Pump standwithhandlestoppadsandcoverwith3 boltsM10 x 20
Handlewith — 2 bearings& bearingbushes

— 2 boltsM12x 20& 2 springwashers12mm
Frontbearingwith — 2 ball bearings& 2 bearingbushes

— boltMlOxlOO
— topchecknutandtopconnector(MS)

Pistonwith topchecknut
Bottomconnector(brass)
Footvalve
Outletcup
Centeringplate
Spout
Cylinder (forPVCorPE)& strainer
Endcap
Sockets1¼”
Connectingrods

1i/4”

Risingpipe3”
Brassscrewsi,!2” (for PVCriserpipeonly) 4

Tools: Hacksaw
Tape30 mandruler
Hand drill and drill bit 02mm(forPVConly)
4 woodenblocks(forPVConly)
Risingpipehandle
Blow lamp,matches,kerosene
Methylatedspirit, sandpaper,PVCsolventcement,cloth
3 hoseclips4” (for PEonly)
Grease,vasehne
SpannersNo 17 and No 19

S





For further information contact
SarvodayaRural TechrucalServices,
“Damsak Mand.ira,”
98, RawatawattaRoad,
Moratuwa,
Sn Lanka.
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