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This is the second orosress report on the Rone Pump

Research Project.

1, Objectives

i. The short'term aim of the research eroject is to
rain Jractical exwerience in the construetion
gnd introduction of a simole water-lifting device
(the rone pump) for the extraction of water from
ishailow »ells, bnth for the murmose of drinking

as for émall-scale home sarden irrigation:

A w;ter—;ifting ievice of sufficiént cavdacity,
which is cheap, durable, comprehensible, convenient
to overate, easy to maintain and locally manufac-
turable,

- 2. In the longer term it is expected that this re-
search exoerience car be shared with ofher rural |
develogrent organisations in develeping countries,
and be utilized by them to faeilitate the satis-

.faetion of an important need of many rural families;
that 18, imsroeved access to well water,

2, Project Imnlementation Time .

The »lan ié’to‘imnlement the research nroject within
a neriod of'one_year, from lst January to 31lst Decem-
ber 1988.

"he imnlementAtion neriod is divided into four »hases:

- a 2-months »repatory nhase

"\

J-months construction & testing onhase

3-months field introduction »nase

P

4-months usase/monitorine wvhase



Location of the Project \

The research aetivities (construo@ion % testing)
J}e undertaken at- the 3Sarvodaya Regional bDevelop-
ment Zducation Centre in the fampaha District in
5ri Lanka. .

In tne iIremises of this Centre a warkshop hasg
been established. |

"he aroject field activities to intreduce the

rone “ump take placé im the Sampaha Nistriect (for

drimkimg water) and are nlanned .in the Puttalan

Jistrict (for irrisation ~ater),

rroject Xesearcn Team

The regesarch team consists of 1 workers:

- ¥r, "nali Jickremasinghe (technician)
- WS, Jhitra Todrire ' (draugzhtsman)
- Ir. "homas H.J, Pieters (coordinator/initiator)

. Project Asspgiate Partuners

sarvodaya Rural Tecanical 3ervices (SRTS), Sri Lanka

Ir. Han Heynen % Mr. funavala Gannegans,

sarvodaya RTS sranted a fund of Rs. 99,940/- for

tne implementation of the nroject.

- Delft University of Technolosy (DUT), The Wetherlands
Ir. <illem Dijk & Ir. #illem Riedi jk.
T™wo students of the DUT, Ms, Mariet Lohman and
“'s, Annemarieve ooi jman, have ncnome to Sri Lanka %o
varticivafe in thue research Auring the 2nd’ nhase,

- 7illase Tecunolosv Yesearech (VTR), sarvodaya/Hum
coonerdation, Sfi Lanka., - '
Ir. Thomas H.J. ?ietprs;

~ Dian Jesa, Indonesia - Ms.'Cﬁristina Ariatanti

- Intérmgdiute "echnolosy Jeveloosment Sroup (ITD7),

ensland - »r, frank almond



- Demo Tech, Mne Netherlande - WMr. Riindert van Tilen.
- International Jevelooment Researcn Jentre (IDRZ),

Anuda, Jr, Denald 3harw.

- -

6.3ummary of ofpvioue”nrogress un to 290288

Juring the orenatory ohase, covered in the first

oro~sress resort, arrangsements were made to start

and oreanicse the research oroject:

Phe budget was aawreved amd financial administrative
asrocedures were afreed udlpn. The research team was
formed, 4 workehoov was established at tne. B Sarvodaya
ReaIOnal‘Jevelovment sducation ZJentre, there the
‘research activities were to be undertaken and direc-
ted. ‘ -

Other greunz and imstitutiems invelved in rove nump
construetion activities were contacted to send in-
formation im order te learr from their exverienees,
The informatiom received was however very brief.

Some devices desisned by others were either very

simple, not very durable, requiring e lot of
maintenanse, or were teemmslesienlly tee advanced
and gestly. , ) |
Theugh usefull for reflection, the research team

ag & result had to do a lot of discovery work on

its own to develop a fumetiomal deviee that would

be cheaw, durable, compreaensible and easy to main-
tain. )

Someé possible construction desiegms and taeir estima-
ted construction costs were oresénted'in.the first

nroLreas rewort,



’

.3
A

7.0

\

Progress Srom 01033° to 312543

nder review are the aehievements made during the
construction % testina nhase coverinr a period

of 3 iuonshs,

Iindings and results of construction & testings

“he r»ronnsed comsiruetien desisns, whiek were pre-
sented in tae first prosress report, hu&e been
furtaer adjusted and refined while construction
work grogressea, = '

7e pnave looked into the awnroniateness of different
desizns tror the construction narts tnat make un the

rone Jum» device, usine different materials:

— tne aeac JArive. apeel

(neels were made out of wood unn'iron, with gizes
f@nr;ng from l.foot to 2 feet aiameter,

Small whéels uo to 1 foot can be made out of hard
wonod {boiled in oil); Birser wheels can be better
made of iron,‘sinceIWOod of that size can easily
dwarp, ' ‘ ]

wor a sufficient extractinon of water s certain

sveed of thne roose is reqguired (riser pime diameter,
rone knot diameter and denth of sround water table
are also imoortant psrameters in this respeet).
‘Smaller wheels have smaller circular rotation sneeds
at their circunfences than bigger wheels, but the
accentable sveed for humars to turnm a wheel lies
between 60-90 roung ver nrinute, '

Smaller wheels have bit!ér‘curves allowing the eave-
lewed rone to nave a btetter erimn on the wheel tread.
511 mins nf the rooe is more liv¥elv to occur on

D1 -eer whesls, vairn have qanllpr cirves,

restrY tractive -~ower on fne rone Wiil “acilitote

3V onins
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"5 use old rubber tyres (witheut profile) as a trend
for the rome nroves to be very good, ™he tread should
nave a V-shave in order to line the Tone,

The V-ghave Jhould net be tee deem, otherviaz the

rome will xet stuek ard the wheel hlocked.

bearings ,
wor a centered Fixation of the drive wheel, ball
bearinss g 15 anm sere naed and for an of f-cen*eved

susnension' 3¢ *he wrneel hall bearings # 50 mm,

bearing house

Yard wood (oalu), beoiled in o0il, is used as
mdterial to lock uﬁ and fix the ball bearing,
Recause of ereater durability, it is more suitable
to make the bearins house out of one wiece, then

to mitke the house out of two connenﬁedAequal narts.

radius of the wheel handle

"he lifting of water causes a tractive force on
to the rove, This force touches uvon the drive
wheel on its circumfence and works uson the wheel
as a Moment Force, It is this Moment which haas to
be surmounted continuously by human effort.

For & wheel of 1 foot a handle radius of 15 em

is found suitable, Tor:a wheel of 1,5 to 2 feet,

the nandle radius can %o ?0 cm,

)

-

fixatiom of device superstructure

"he linine up And fixation of the bearing house-
drive wheel comnosition has been desirned in two
’wa'vs:

‘% by building up an iron frame, which can be at*acned
to & concrete substructure (whiev eartly rovers a
well nhead ). The iron frame should have gufficient
base and be strong in two directions,or

* by building uwe a eomerete substructure to which tne

bedarinm houses can be fixed directly.



rove and rieger piwse

It oroves to be suitabLe to use nylon rowe and osve
for the riser pipe, The anplication of electriecity-
wire conduit »ises, whieh.are very chea», is current
heing tested, -

The roﬁe and nioe diameters used are a3 follows:

ro-e diameter 7mm Smm 4, 5mm
knot diameter 25mm 19mm 16 mm

inner pive diametex 28%mm . 2Zmm 17.5mm

Hater outlet

“he‘ton 9f tne pieer oiose is fittwd in a small
storase tank., The wvater lifted 5y the rome ~ill

flow into tne %ank, towhicn an outlet H»ive is

Tittea Urom whichn tae water can be collected.

Jotiom «ntrance ol cluer viws

Attaciaad to Sae stnrage tank, *the rixec

anrs freely down in The well .shaft,

~t tne bottom of the rimer npiose'z shaved hard

viood block is fitted to allow a smooth entering

of the ropge, :

The block, which is under water, should he heavy
=nouzh to keep the pine straixnt against the upward

L

pres3ure caused By the wvate:,

.. Maintenance

Throu~n its‘simnlicity it 18 exnected that a reqe
numy device‘under use c&n function »roblem free for
a:long tine, pxéhably well oever 5 years,

To ,test the durability aa electrical nowered motor
ass peen connected which «drives tne oume nine hours
ner daf. The resulta‘of this testineg will bYe resenc
toa in tne next orogress‘;en?rt.

Maiutenance is recuired, but is eoniined to recular
fres3ing of the ball oearinss and #£rivo of fhe nanile,
cnecking o1 a few bolts and connection of the rowve

ennds und resainting of the iron,
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SECTION A-A

HED DRIVE WHEEL -

Material: tyer. bolt ,
flat iron,and nuts

ROPE PUMP PROJFCT
Sbal 175
Al dxmensxons mm
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CONSPRUCTION CO5TS

r—-

Fumn frame .

L iron 14"x l%"x }' I x R3m,
lay 110N : 1 x }" 7% 1s.
poring cbsts
welding costsa

'
ilead Drive Jfneel
flat iron lut }" 6'x 6.
tyer
auts & bolts %“x 2" 18 x Rs.
nuts % bolts o }"x l" 2 x s,
boring costs
welding costs
Bearings, Bearing House % Bar :
wood ' ' l.x Rs.
oall bearings n 5202) Z % s, 57,

o
round bar ¢2 mm x 280 mm

borineg % welding costs

Handle

flat iron li"x %"x 8"

G.I. oive énx 8"

round bar %"x 6"

boring & welding costs .
[ J

Riser Piwe ,
" [ ]
p.v.c. pive 3/4 x 32 (well

p.V.c, cement liquid

Rope . . ‘.
nylon rove & Smm x 5SOmtrs 50 ® Ra.
OQutlet Pine

p.v.c. nine & 2 1% x3s.

a
17, -

10/~

10/- -

2/-
1/-

2 5//"'

50

depth 35%). 32x6/-

12/-

0

15,
Je
<C, 0

50.0

212,90

a8,

1s.

s, 10,00
R.00
6.00

20,320

44,00

Rs, 192,00

20,00

212,00

Rs, 100.00

s, 18,920
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conztruction casts of a simole well head,

irainage

and foundation olate for iren frame

cement

firecd bricks
sand

m?tal atone

rourd 22

mason labor -

transnore

10 pbags

1000

3/4 cube

3/4 10
A1 mm x 12'

4> days

Hans

1s,

1,159.00

650,00
220,00
¢0,00

aosron,

2, Block {(rose entrance)
w TV (]
wood Ix 4 x 13 s, 7,50
lxor costs (shaning) 20,97
nuts ¢ holts {"x 6 ¢ x Hs. .- 12.87
o | e, 62,50
total construction costs of sumn device (material cost)
L. sums frame ‘ |  Ra, e, ng
<, neau sfdrive wneel 1GR D
3. Uéurinzs, hearing# aouse %. oar M, S0
4, azncle 44,00
5. riser pipe 2le, 00
5. .rone 103, 20
7. Autlet »ive A 15,00
5. block (rone entrance) 63,50
Re. 1,233.50 (U3 § 42)
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FIGURE Ol

PUMP STAND  ( CONCRETE SLAB)

Material : L iron, PVC PIPE
cement  sand metal
rebar

ROPE PUMP PROJECT
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[ MODEL.
BEARING BAR & HANDLE 4.5

Material * round steel , flat iron
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| Scale : 1:20
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Material : L iron, PVC pipe,
cement, sand , metal rebar
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A
CONSTRUCTION CO3TS
1. Yead Drive fWheel (not altered) e, 1IR,00
<, BeariqggLﬁggargﬁg House % Bar L
L iron 14 x 1% x 2 i 1% x /s, 18/- = Rs, 27,00
flat iron l%"x %" ' %!x‘Rs. 16/- = 8,00
, wood bearins house ' 1 x Re, 25/- = 25.00
ball bearings. ' - 2 x Rs. 57.50 = 115.00
round bar (witk lathe costs) @ 22mm x 280mm = 170,00
auts & bolts =~ x 4 2 x Re. 2.50 = 5,00
nuts & bolts -3/8"x 6" . 4 x Rs, 6/- = 24,00
- boring & welding costs: - s, 29/- = Z0,00
- | 324,00
l' ' ). . Handle - . . (not altered) 1s. 44,00
4. Raiser Pive (not altered) B Re. 212,00
5.43223 (not altered) | ' }s. 100,00
6. Outlet Pipe "~ (mot altered) ‘s, 18.00
7. Block (rope entramce) (not altered) ' Rs, 69, 50
total constructien cests of pump device . Rs. 965.50

(material COSt) , Zz====

A

.construction costs for a simple well head, drainasge awron,

and foundation plate vwith small oump stand

- I | Rs. 2,718.00

or

construction costs for drainase apron, 7it slsb and tower

oump stand

cement 7 bags - Rs, 850,00
fired bricks 750 ' 490,00
gand . 3/4 cube ‘ 220.00
metal stone 3/4" ' 30 pans 120. 00
round bar 3/8 10 (binding wire 15/-) . 815.00
mason labor 6 days . : 600.00

transport 200.00




