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'"his is the second oro^ress renort on the Rope Pump 

Research Project. 

Objectives 

1. The short'term'awn of the research project is to • 

.•rain practical experience in the construction 

and introduction of a simole water-lifting device 

(the rone pump) for the extraction of water from 

.shallow /veils, both for the 9urr>ose of drinking 

as for small-scale home garden irrigation: 

A water-lifting ievice of sufficient capacity, 

which is cheap, durable, comprehensible, convenient 

to operate, easy to maintain and locally manufac— 

turable. 

2. In the longer term it is expected that this re

search exn^rience can be shared with other rural . 

development organisations in developing countries, 

and be utilized by them to facilitate the satis-

.faction, of an important need of many rural families; 

that is, improved access to well water. 

Project Implementation ^jme 

The jlan is ' to implement the research oroject within 

a oeriod of one year, from 1st January to 31at Decem

ber 1988. . ' . 

^he implementation period is divided into four ihases: 

- a 2-months orepatory ohase 

- a 3-months construction & testing nhase 

- a 3-months field introduction ohase 

- a 4-months usafce/monitorin,?: ohase 
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3. Location of the Project , 

The research activities (co»stru«ti»m tc testing) 
> 

are undertaken at' the Sarvodaya Regional Develop

ment education Centre in the rjampaha District in 

3ri Lanka. 
» 

In the premises of t h i s Centre a workshop has 

been e s t a b l i s h e d . 

^he n r o j e c t f i e l d a c t i v i t i e s ' t o i n t r o d u c e the 

.rone iump take place i» tke ./Jampahn. d i s t r i c t ( f o r 

d r i a k i a § w a t e r ) and a r e planned in the Pu t t a l am 

d i s t r i c t ( fo r i r r i g a t i o n . v a t e r ) . 

L. P r o j e c t Research Team 

The r e s e a r c h team c o n s i s t s of * w o r k e r s : 

- Inir. ?Ioali i'ickrrmasin«:'he ( t e c h n i c i a n ) 
- i-'s. C h i t r a '?odri ro (draughtsman) 
- I r . "'homas H.J . P i e t e r s ( c o o r d i n a t o r / i n i t i a t o r ) 

5 . P r o j e c t A3a'joiAte P a r t n e r s 

- Jarvodaya Rural Techn i ca l S e r v i c e s (SRTS), Sr i Lanka 

I r . Han Heynen °c Mr. Tunaoala danne^ama. 

Sarvodaya R^S gran ted a fund of Rs. 9 9 f 9 4 0 / - fo r 

the implementa t ion of the r i r o i e c t . 

- Delft U n i v e r s i t y of mechnblo/:y (OUT), vhe tfptherlandf 

I r . ' i lLem Oi.jk & I r . -Villem R i e d i j k . 

Two s t u d e n t s of the DtJT, Ma. Mar ie t Lohman and 

" s . Annemarie^A Mooijman, havp ^ome t o Sr i Lanka to 

•oar t ic i oaf e- in the r e s e a r c h d u r i n g the 2nd' nhnse. 

- V i l l a g e ^"c'^olo/rv :'pp«>srcb (V^R), io.rvodava/')'1"1 

c o o p e r a t i o n , J r i Lanka. -

I r . ^nomas H.J . P i e t e r * . 

- Dian Oesa,, Indones ia - i»"s. ' C h r i s t i n a A r i s t a n t i 

- In termedin te ^e rhno lo^y Jeve losmrnt '"roup (ITiT^), 

c'nflHtid - ;'-.r. Prank ..vl'nond 



- Demo ^ech, Phe Netherlands - Itfr. Si.indert van ?ii«n. 

- International development Seaearcn Centre (IDRC), 

Cianada, )r. Donald 3har^. 

D. Summary of previous progress UTO to 29Q28B . 

During the prefatory ohase, covered in the first 

oro^reas report, arrange Tie nts were made to start 

and organise the research oroject: 

Tke budget was aa»r»vea a*d financial administrative 

procedures were agreed uopn. ""he r^parch team was 

formed. A workfihor was established at the . Sarvoda/a 

Re/rional Jevelonment Sducation Centre, .-"here the 

research activities' were to be 'undertaken and direc

ted. • ' 

Otker gr»u»a aae ias1;itu"ti«m» iav»lved in rope Dump 

construction activities were contacted to send in

formation im order t« learn from their experiences. 

The information received was however very brief. 

Some devices designed by others were either very 

simple, not very durable, requiring a. lot of 

•aimteaftnae, or were teeka$le^i«*illy too advanced 

a&d ««stly. 

Tk«u*Jr use full for reflection, the research team 

as a result kaa to do a lot of discovery work on 

its own to develop a fu««ti»«al drviee tkat Would 

be cheae, durable, comoreiaensible and easy to main

tain. 

Some possible construction desiras and their estima-

ted construction costs were presented in. the first 

oro-̂ ress re»ort. 



70. yro'ffre33 from 0103-"3-c to 31-35'3-'3 

Vnrier review are the achievements made during the 

construction \ testing nhase covering a period 

tf 3 iuvî lis. 

/. I. findings and results of construction & testing 

""he ironosed construction designs, wkiak were pre-

ic;:tod in th* first ?ro.rreso report, have been 

further adjusted and refined while, construction 

work progressed. 

ie have looked into the anroiiatfriess of different 

designs '."or the construction narts t, uat make uo the 

rone r)urrif» device, '.Jsinr different materials: 

- tne at-.o..: .lfivc--wh**'! 

/ h e e l s were <:iade ou t of wood u:\a i r o n , ' ' i t p s i z e s 

ran.^in^: from 1 f o o t t o 2 f e e t d i a m e t e r . 

Smal l w h e e l s up t o 1 f o o t can be made o u t of hard 

wood ( b o i l e d i n o i l ) . Birder w h e e l s can be b e t t e r 

made of i r o n , .s ince wood of t h a t s i z e can e a s i l y 

d w a r p . 

V o r a. s u f f i c i e n t e x t r a c t i o n of w a t e r a c e r t a i n 

st ieed of t h e rooe i s r e q u i r e d ( r i s e r p i p e A l ^ m e t e r , 

ro'^e k n o t d i a m e t e r and denth . of g round w a t e r t a b l e 

a r e a l s o im-oor tan t p a r a m e t e r s i n t i l s r e s p e e t ) . 

S m a l l e r w h e e l s have s m a l l e r c i r c u l a r r o t a t i o n e n e e d s 

a t t h e i r c i r c u i n f e n c e s t h a n b i / : ^ e r w h e e l s , b u t t h e 

a c c e p t a b l e sneed f o r humans t o t u r n a w h e e l l i e s 

bPtween 6 0 - 9 0 r o u n s oe r n i n u t e i 

S m a l l e r w h e e l s have b i r r e r t c u r v e s a l l o w i a * t h e e n v e 

l o p e d rone t o have a b e t t e r <crin on t h e w h e e l t r e a d . 

'31i o^in, ' of *:hp r o p e i s inore l i v e l y t o o c c u r on 

• i i - r p r w h e f i s , v. n i c h h a v j a i l e r c u r v e s . 

•r-j-cr_rr,r t r a c t i v e "OWPT ^n *'ne r o i " w i l l ' ' » c i l i t n t e 

" > 1 i i i »i'r 



"o use old rubbe r t j r a a ( w i t k « u t » r o f i l e ) as * t r ead 

for the ro se nrovea to be v e r y * o o d . mke t r e a d should 

have a V-shaoe in o rder t o line- the r o n e . 

Tae V~sh.*.v« should not be t©« deeu, o the rwi se t h e 

ro-se v / i l l *et stuck, and the wheel b locked . 

- b e a r i n g s 
:-'or a c e n t e r e d f i x a t i o n .of t h e d r i v e wheel , b a l l 

b e a r i n g 0 ^ nm »*T* u"pci and ror an off-ren*«?rert 

s u s a e n s i c n .:>*.' v'ne wheel b? . l l .bearifc£S 0 50 mi)'. 

- Qga-rin/; house 
T{ard wood (oalu), boiled in oil, is used as 

material to lock un and fix the ball bearing, 

because of greater durability, it is more suitable 

to make the bearing house out of one niece, than 

to make the house out of two connected equal narts. 

- radius of the wheel handle 

""he lifting of water causes a tractive force on 

to the rcoe. This force touches u^on the drive 

wheel on its circumfence and works ux>on the whee]. 

as a Moment Force, It is this Moment which has to 

be surmounted continuously by human effort. 

For & wheel of 1 foot, si handle radius of 15 cm 

> is found suitable,, For a wheel of 1,5- to 2 feet, 

the iiandle radius can bo ?0 cm. 

- fixatioa of device superstructure 
flhe lininr up and fixation of the bearing house-

drive wheel composition has been designed in two 

ways: 

* by buildinjr up an iron frame, •vhich can be attached 

to a concrete substructure (waielr- •artljr cover? a 

well head). The iron frame should have sufficient 

base and be strong in two directions,•or 

* by building u» a eoaerete substructure to which the 

bearing houses can be fixed directly. 



- rooe and ri*>:r »»i»e 

It proves to be suitable to use nylon rone and ovc 

for the r ieer joipe. mhe amplication of e lec t r ic i ty-

wire conduit T9i»es, which are very cheap, i s current 

be in/5 tested. • 

The rone and Dioe diameters used are as follows: 

rone diameter 7mm 5mm A.5nun 
k n o t d i a m e t e r 26ram 19mm 16 am 
I n n e r pi oe d ia .mete i 23mm 22mm 1 7 . 5mr 

- iVater outlet 

"'he too of tue ri*er oi oe is fitted in a 3:-r.all 

storage'tank. The -vater lifted 'jy the rope .viH 

tflov.- into the tank, towhicn an outlet u oe is 

l i t tea l'rorr. «hich t ie water can be collected. 

- Bott'o;:. '-ntr&nce of L'IVVC \»i ** 

A'Staci*'! to "he 3t»:-aie tank, r.he ri**r 

han.-rs freely down in the well.shaft. 

.-»t tne bottom of the r i ser oioe'a shaoed hard 

wood block is fit ted to allow a smooth entering 

of the rope. 

The block, wnich is under water, should he heavy 

triioUjTh to keep the pipe straight a,?alast tha ao«vr,rd 

pressure caused by the water. 

-. Maintenance 

Through i t s simplicity i t is exoected that a re-je 

pump device under use can function problem free for 

a Ion,? time, pi •̂••ably v/ell ov<-r 5 years. 

To .test the durability art electr ical nowefed motor 

has oeen connected which drive? the oum* nine hours 

oer day. The results of this testing will be -ir*--sen-

ted in the next oro^reaa report. 

Maintenance in required, but is confined to re.rular 

.-j;re&.3in£ of the ball bearing and .»rip of the handle, 

meckin,r oi a few boLts and connection of the row 

ends and reoaintin,? of the iron. 



MODEL 1 iron {rdroe on well.head cover. 
(Cenherecl drive wheel) 
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SECTION A-A 

_x 
HEP DRIVE WHEEL 
Material: tyer. bolt , 
flat iron.and nuts 
ROPE PUMP PROJECT 

"SccxTe"":"v"75 ™~ 
All dimensions mm 



CU LIS 

- -20-10 70' 

-< 

ROUND IRON 

18 

100 
- 1 -

55 

ill 

5 20 

Hef— 

o 

• 90 

O 
I ) JL 
h-2 5^ 

MODEL 

BEARING BAR & HANDLE 1,2.3 
Material •. round steel, flat iron, 
G I pipe , washer & nut 
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CONSTRUCTION C03T2 

L. Fumo : rame . 

L iron u"x Lk'x $' J'x SR. I'Y- ^ :,p- 16- • 

fU* iron l" x i' 7'x Rs. 10./- = 7Q. 

borin/r costs = ^O.CC 

êldinjc costs = 60.00 

312.00 

Head Dr ive - /geel 

f l a t i r o n , l " x $•" 6% x HB€ 1 0 / - = ** Rs. " 6 0 . 0 0 

tyer 50.00 
•i it 

nuts Jfc bolts A x 2 18 x Rs. 2/- = 36.00 

nuts £ bolts * $•"x l" 2 X'RS. 1/- = 2,00 

boring costs = 35.00 

welding costs = 15.00 

3. Bearings, Bearing House 4 3ar 

wood 

198.CO 

1 x Rs. 25/- = Rs. 25.0 

ball bearings (no. 620.*) 2 * R«. 57. SO = 115.0r 

round bar /> 22 mm x 280 m^ = 100.0r: 

boring * weldin.r costs • = 40,0^ 

230.OC 

4. Handle 
ii 

flat iron l£ x i x 8 = Rs. 10.00 

G.I. pipe ±'x 8' =• *.00 
»t II 

round bar £ x 6 = 6.00 
boring & welding costs „ •• = 20.00 

44.00 

5. Riser Pi»« 

p.v.c. pipe 3/4 i 32 (well depth 35 r) 32x6/- = Rs. 192.00 

p.v.c. cement liquid = 20.00 

212.00 

6. Rope .. 

n y l o n r o p e 0 5mm x 5 0 m t r s 50 * R*< 2 / - . = Rs . 1 0 0 . 0 0 

7 . O u t l e t P i n e 

p . v . c . n ine 0 ?" l± x ' R s . 1 2 / - - Rs. 1 8 . 0 0 



31oc-c (ro';>e e n t r a n c e ) 
,—„. n 1. 

wood . 3. x 4 x 1-? 
l a b o r cj :=t3 ' ( s h a p i n g ) 

i t i i 

lint's '<• b o i x s 2 x 6 X ' ? < S . (),'-

I s . }7.5r> 

2 0 . Or 
1 2 . 00 

?s, ; o ^ T 

t o t a l c o n s t r u c t i o n cost.-? of ou/no d e v i c e ( m a t e r i a l c o s t ) 

?U.T.-: f r a n e ' Ra. ; 1.2. ")0 

<•:. i,.°ru: i r i v e ^ae^l I o~< „Oi" 

3 . b>ar ins r s , b e a r i n g .house *. b a r 2>'-"'.?0 

4.. .na'nrile 4 4 . 0<̂  

5. r i s e r p i » e ' ?• 1 2 . 0 0 

5, . ro->e 100o 00 

7. ->utl«t --n ->e 16 . 00 

bloc'< ( r o p e - - e n t r a n c e ) o9> 50 o. 

KB. 1̂ 2 33^50 (ITS 8 42) 

construction casts of a simple well head, drainage asron, 

and foundation olate for iron frame 

cedent 

fired bricks 

sand 

m.̂ tal stone 

rour.ci bar 

mason labor 
transport 

10 ba^s 

'lOOO ' . 

3/4 ,cube 

3 / 4 " 10 nan8 

0 l o Tim x 12 ' 

4* d a y s 

a s . 1 , 1 5 0 . 0 c 

"650.00 

2 2 0 . 0 0 

in.00 

4 } . - > " 

4 0 0 . 0 0 

2 1 5 . 00 

; ? J?- • £J .7 I2 ' I ;2Q ' 
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FIGURE O'l 

PUMP_ STAND _ ( CONCRETE SLAB) 

Material : L' i ron, PVC PIPE 
cement t sAnd,metal . 
rebar : 
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MODEL O c concrete sband oa oil z. slab 
(CenberedL dnVc. Wheel) . .[. 
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MODEL b Concrete, Stand on p*b slab 
(v^ieeL off-Centred) 
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CONSTRUCTION C0JT3 

1. Head Drive Wheel (not altered) Is. 19':. 00 

2. Bearings, 3earing House & Bar 

L iron U x U x J * l£*x Rs. 18/-

flat iron If x * £ x Rs. 16/-
» 

wood bearing house • 1 x Rs. 25/-

ball bearings. ' ' 2 x Rs. 57.50 

round bar (with lathe costs) 0 22mra x 2B0mrv. 

nuts & bolts ' ^"x 4" 2 x Rs. 2050 

nuts 4 bolts 3/8 x 6 4 x Rs. 6/-

boring & welding' costs •• Rs. 20/-

3..Handle (not altered) 

(not altered ) 

(not altered) 

(not altered) 

7. 31ock (rope entrance) (not altered) 

total construction, eosta of pump device 
(material cost) 

4 . 

5 . 

6 . 

R a i s e r P i u e 

Rorje 

O u t l e t P i u e 

= Rs . 

: l s . 

Rs . 

Re. 

Hs. 

R s . 

Rs . 

2 7 . 0 0 

8 . 0 0 

2 5 . 0 0 

1 1 5 . 0 0 

1^0 .00 

5 . 0 0 

2 4 . 00 

2 0 . 0 0 

3 2 4 . 0 0 

4 4 . 0 0 

2 1 2 . 0 0 

1 0 0 . 0 0 

I S . 00 

6 9 , 5 0 

9 6 5 . 5 0 

construction costs for a gjm»lg well keaa, drainage mron, 

and foundation elate with small oump stand 

Rs. 2^718^00 

or 

construction costs for drainage apron, pit slab and tower 

ouratj stand 

cement 7 bags Ra' 850.00 

fired bricks 750 490.00 

sand 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 iaye 600.00 

transport 200.00 


