LIBRARY
Intertiational Reterence Centre
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. e COMNGERUQULONES DECAULCAS IQICLOVA, S.A.
L Apartado in. 120 Nento. de Ventna, Tel.=0633
' onciova, Gozhe ‘
j e s N e
: AGCESQRIOS NS MOLIHOS D VIENT0.
Iista dc.Precics Ho. i Loe de Hayo de 16
CILINDRCS DS DI IRONCE (B-CuRA) LAB Nuestvra Planta
Precin o/u,
5L X 407 mm, (2% X 16" para tubo de 1-1/4"
-v/.v:) o cIN AN
. Sl ~ PR SV RVEW]
€4 X 407 mm. (ZH"¥LL" pera tubc de 1-1/4" y 1RM) & 650,00
76 X 407 o, (3" X 14N Dara Tuwo do ']...1/9” rQ"‘ " 700.00
&89 ¥ 407 mm, (3}” 16% para tubo de 1«*/a" X gu) ® 850,00
102 X 407 mm, (2" X 16" parza tibe de 2".p 21%) 960,00~
Yoy ae v ‘“. - ~ ...‘I: “ IORTR H ry 7 .
129 X 487 mm, (57 X 187 para tubo de 2-1/2 y 3V) 1,260.00
VALVULAS D¥ PIE .
‘32 m, 1/un) " 34 oo

le
[ X oSNNI
O iiiile

VARILLA GALVAHIZADA (Roludas en Frio en 3 metros

11 mm,
13 o,
16 mn.

¥Mota: S

(
}

COPLES PARA

X

1
1- 1/2"3
Dt
(2.1/2n
5

7/16"
1/2¢
5/8"

%

VARILLA

"
11 . ( 7/16")
13 mm. ( 1/2¢ n
-— ~ s [}
16 mnm, ( 5/8% )
REDUCCIOIES
- / — 2~ o \ o
De 13 a il wa.  {De /2% a 7/16"]
De 16 a 13 nm. sDa 3/8” a 1/2% 2 ;
De 16 = 11 ma. {De 5/0" a 7/16") "
GRAPATAPAS,
: s
-e . — — ’ . >~ - v - 0
152 nmm. 25.32 y 38 mm. (6% X 1" 1-1/4" y
: 1) - -
« v ; sl u
S177% mm. X 32.38 ¥ 51 mm. (8" X 1-1/4n Q80 ¢ 20) ’
254 mm. ¥ 32 v 33 mm, (10" ¥ 1.2/4v 4 28 ) )
254 pm, X 51 y 624 mn. (L0%% 2% vy Zu" ) "
o T o Y A T T T 1}
305 M. & 32 v 55nma (12" X 1-1/4" X 1%" !
hlip . ew Yo P mnr I aan et e \ "
SV Wiie 4 24 A& U Lllle L - S < 4 7
¥ota: Loo procico oua mAl-luccira pluoaiw liznclova ¥
mAaaA T AN TowriieamAaman~s MAavineant<d 1 A~
LV RS VR BN *AADAVNVU ——d e N LA RD W o i o @

3
3.80
’40 90

4,90
7.50
7.50
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" CALLE 53 No. 1 ' CHIHUAHUA.YCHIH. : 2-86-72
APDO.POST. 724 ’ TE‘-S'{ g:gg:g;
2-26-77
Molinos de Viento
! Guinaletes . GUIMBALETES "MOVISA" (Pumping Jacks) s
Cilindros LISTA DE PRECIOS EFECTIVA AL lo. DE INERO DE 1971.°
- BOMBAS | '
 Tipo Turbina . MODELQ PRECIO PUBLICO.
Zlevadoras 138 9 $ 3,750.00 7 .
Contrifugas +191 7 | 5,975.00
Autocetféntes 19 M 12 '
+25M 9 9,500%00
Moto-Bombas 25 M 12 ' 9,950.00 // g
Pontdtiles 50 M 12 12,150.00 - | S
=stacionaiias +50 M 18 12,500.00
Caseras 100 M 18 18,700.00
Aspersoras +100 M 24 18,975.00
F-'umigadoras’ - .
SERVICIOS: + Se surten sobre pedido a 30 dias aproximadamente. :
Gajvanizado Precios sujetos a fluctuaciones sin previo aviso.
FUNDICIONES: Esta lista no incluye contra-pesos ni motor.
Aceros Especiales L.A.B. Chihuahua,Chih. g
Fierro Gris .
Cobre — Bronce "MOVISAY
Alu:'\inio NOTA: Esta lista cancela nuestras anteriores.
EQUIPO INDUSTRIAL Registro Patrimonio Nacional 28891
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- CALLE B3 No. 1
APDO.POST, 724

&, i

! FABRICANTES DE:
/ o Molinos de Viento

+ Guimbaletes

Cilind_ros

‘BOMBAS
T'po Turbina

Elevac{oras

Centrifugas ‘
Auftebantes

Moto-Bombas
Portatiles
Estacionarias

Czusaras

Aspersoras
Fumigadoras

SERVICIOS:
Ga!vanizado
FUNDICIONES:

Azeros Especiales

Fierro Gris

Cobre — Bronce
Y
Aiuminio
EQUIPO INDUSTRIAL
Y MINERO

CHIHUAHUA. CHIH,

CONTRA~PESOS PARA GUIMBALETES.

LISTA DE PRECIOS EFECTIVA AL lo.DE ENERO 1971.

MODELO

13-M-9
19-M-12
25-11~12
25~M~12
25-M-12
50-2-12-18
50-M-12-18
50-M-12-18
100-14-18-24

100-M-18--24
100-M-18~24

MODELO
13 ¥y 19

25

50
100

CONTRA-PESOS DE:

Viga
Viga
Vi ga

Mestro (curvo)
Segrmento (biela)

Vige.
leestro (curvo)
Segmento (biela)

Viga

Faestro (curvo)
Segmento (viela)

JUBGOS D& CABLES COMPLETOS
PARA GUIMBALETES.

CARRERA
7~9-12

\D

~l12

12-18
18-24

- PRECIO
UNITARIO.

8 75.00

160.00
160.00
90.00

160.00
225.00
150.00

PRECIO
$ 250.00

310.00

'360}00
410.00

SUJETA A FLUCTU%CIONES SIN PREVIO AVISO.

L.A.B. Chihuahua’ Chih. )

"MOVISAN

YOTA: Esta lista cancela nuestras anteriores.

Registro Patrimonio Nacionzl 28891
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" CALLE 53 No.1
-APDO.POST. 724

FABRICANTES DE;
Molinos de Viento

" Guimbaletes

Cilindros

—

- BOMBAS
_ Tipo Turbina

Elevadoras

Centrifugas

Autocebantes

Moto-Bombas
Portatiles
Estacionarias

Caseras

Aspersoras
Fumigadoras

SERVICIOS:
Gglvanizado

FUNDICIONES:
Aceros Especiales

" Fierro Gris

Cébre — Bronce
Y
~ Alumirio
EQUIPO INDUSTRIAL
Y MINERO

LISTA DE .0 0I0Z ZP.CrIV. il Yo. UE WNLRG 1971,

TIFOt Prolumdo,d

CHIHUAHUA. C HIH,

CILINGHOS DE DUONCE

TEL&{

NNMNN
LI T Y )
NOOO
aAanNOG

SMpiagquesitodvle volu &u bronco o cromedae

JISTo At VElvuls chick,con coro en li wuerca inferior..

PRLCIC PUSLISO.
“1,550460°

1,5625.00
1,850.00
2, 200,00
2,350.00
2,700.00

2,890,00-
3, 120 0N

3, 350400
54525000
947004060
65 200400

FCTA: Esta listn cancela npuestris . nteriores.

DI!\MD‘HG e CARKERA
48 1-17/8 21 X 33
28 24 x 36
+ a3 v 20 42
57 2-1/4 21 x 33
57T " : 24 x 3¢
4657 " - 2D x 42
7 2-3/4 17 x 33
70 ¢ 20 x 36
+ 73 " 26 x 42
95 3-3/4 18« 36
+ 95 " 24 X 42
+ 9y " 20 % 40
+ S PACGRICLN SCEKE EDILC.4H pIAS
e W LA BT
SUTLT e 0 LUory OLe L I
La e3¢ CuibuLhu, 0Ll
o " ]
. degistro trimonio «acionsl £0691.
1!

Nuoad
" NNA&N



13

105 DE VENTD 5 A

= CALLE 53 No. 1
APDO.POST. 724

. FABRICANTES DE:

Molinos de Viento

Guimbaletes

e

Cilindros

BOMBAS
Tipo Turbina

Elevadoras

o

Autocebintes

Moto-Bombas
Portétiles
Estacionarias

Caseras

Aspersoras
Fumigadoras

SERVICIOS:
Galvanizado

FUNDICIONES:
Aceros Especiales

. Fierro Gris

Cobre — Bronce

3.
|

1

1 .
!

a3

y
Alumirio
, EOUIPO INDUSTRIAL
; S ¢ MINERO:
|
I fﬁ\ i .

CHIHUAHUA., CHIH.

VRV
st
NOW®
aNOO
LI A |
NuoNd
NNAN

TELS{

COLAIORES.
PARA LOS CILINDROS D& BRONCE "MOVISAY

LISTA DE PRECIOS EFBSCTIVA AL lo.DE ENERO 1971.

Didm.de la

rosca del M/M Para Cilindro  Precio al
colador : de: Pablico.
1-1/4 .32 1-7/8 5 o
2 51 2-1/4 115.00
2-1/2 64 2-3/4 150.00
3 76 3-3/4 225.00

PUNTAS C.R.S.
PARA VARILLA HUECA (FLECHA DE TRASMISION)

Para soldarse

Diam.de 1la

en tubo de: M/H Precio al
rosca,en jue publico.
gode puntas. Jgo.hembra
(espiga) y macho.
3/8 10 1/2 $120.00
1/2 12.5 5/8 135.00
3/4 19 7/8 150.00

SUJETA A FLUCTUACICRES SIN PREVIO AVISO.

L cA. B- ChllTLlahua,, Chlh.
3

"MOVISANM

Registro Patrimonio KNacional 28891
NOTA: BEsta lista cancela nuestras anteriores.

1g!
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CALLE B3 No. 1 ‘ CHIHUAHUA, CHIH. : %:SS:ZE i
APDO.POST, 724 ) TELS.y 2.32-57 f
. 2-26-77 .
FABRICANTES DE:
Molinos de Viento : ’ , :
Guimbaletes REPUESTOS . - , i
Cilindros VAQUETA PARA CILINDRO DE BRONCE "MOVISA"
BOMBAS LISTA DE PRECIOS EFECTIVA AL lo.DE ENERO 1971.
Tipo Turbina , ‘ o : S
Elevadoras PARA CILINDRO DEi ' " PRECIO AL PUBLICO.
~ Centrifugas B 1-7/8 8 17.50 V
Autocebantes 2-1/4 . , 23:75
2-3/4 | 4 29.50
Moto-Bombas S ‘
" 3-3/4 51.50
Portatiles

Estacionarias

" Caseras ‘ PRECIO UNITARIO

SUJETA A FLUCTUACIONES SIN PREVIO AVISO.
Aspersoras . . : :

Fumigadoras ' L.A.B.Chihuahua, Chih.
SERVICIOS:

Galvanjzado "MOVISA"

FUNDICIONES: NOTA: Eéta lista cancela nuestras anteriores.

Aceros Especiales Registro.Patrimonio Nacional 28891

Fierro Gris

Cobre — Bronce lg'

Y
o Aluminio
EQUIPO INDUSTRIAL
Y MINERO
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:CALLE B3 No. 1
APDO.POST. 724

FABRICANTES DE:
Molinos de Viento

[N

Guimbaletes

ety

Cilindros

BOMBAS
Tlpo Turbina

Elevadoras

Centrifugas
Autocebantes

Moto-Bombas
Portétiles
Estacionarias

Caseras

Aspersoras
Fumigadoras

SERVICIOS:
_ Ga‘l!vanlzado

FUNDICIONES:
Aceros Especiales

——

- Fierro Gris

——

Cobre — Bronce |
oy

: N Aluminio

4 EQUIPO INDUSTRIAL

' Y MINERO

CHIHUAHUA. CHIH. 2.86-72
g Le.d 2-50-84

' TELS.y 2.32-57
2-26-77

VARIOS.

LIS2A DE PRECIOS EFECTIVA AL lo.DE ENERO DE 1971.

VARILLA SOLIDA "ALTO CARBON" de 1/2 x 20
VARILLA SOLIDA "ALTO CAREON" de 1/2 x 10!
VARILLA SOLIDA "ALTO CARBOW" de 5/8 x 20' -390

VARITLLA SOLIDA "ALTO CARBON" de 5/8 x 10“5!:
tramo com»loto,totcolmente galvanizado,
incluye acoplador).

$ 120.00

ESTOPLRO DS BRONCE de 2" $ 475.00
ESTOPFRO DE BRONCE DE 2-1/2" 525.00
ESTOPIRO DE BRONCE DE 3" 690.00
(entrada de la varilla variable,desde

3/8 hasta 3/4, se surten a solicitud ’

sin caxgo cutro)

FLECFA DE ALCANCE DU 1/2 x 2 Iits. 180.00
FLESHA DE ALCANCE DI 5/3 x 2 Mts. 250.00
FLECILiA DE ALCAUCE DT 3/4 x 2 lits. .290.00
(de cold-rolled 1045 pulidas y rectificadas) - :
PRECIOS UJITARIOS.

SUJETA A FLUCTUACIONES SIN PREVIO AVISO.

L.A.B. Chihua.hua, Chih., y
"MOVISA

'Y
-

NOTA: Bsta lista ceacela nuestras anteriores.

Regisvro Patrimonio Nacional 28891

1g!




v H. G. TRIGOS, s5.A.
MAQUINARIA INDUSTRIAL Y AGRICOLA

REPRESENTANTES RUTORZADUS FARA VENTAS AL 60BIERND

1. RGENTES NTE.1282 . TEL. S17.40. 07 MEXICU 1. . F:

CARACTERISTICAS
1.- Montado en Baleros

2.- Silencioso en su operacion
y todas sus partes maquina-
das a precision.

3.- Brazo de vigueta.

S . 4.- Bielas y cajas de fierro

vaciado gris de alta calidad.”
N FABRICADD POR:

- MOLINOS DE VIENTG, &, &

5.- Engranes cortados a

precisién.
CALLE 53 NO. 1 . TELS, 2¥ZB~92)Y 2-50-64 _ ' .
i CHIHUAHUA, GCHIH. 6.- Partes intercambiables
' en varios modelos, '
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.‘,@j ]lus’lm?ién( Descripeion Nnmuo NL'J".IC'I”() l)’(‘so de ¢ nld Matefial .d’e N
aq Nuinero . Picza de Piezas  Pieza en Kilos Construccion )

R Tapa de Caja “D" = 101 1 7625 . Ficrro Vaciado
t Tapa de Caja “I" 101 I 8.500 Fierro Vaciado
IS 1 Perno Biela 11 2 0.700 Fierro Vaciado
| 13 Retén del Brazo 113 ' 1 1.200 Comereial
20 Contra Peso . 120 _7.500 Ficrro Vaciado
23 Retén del Poste 123 2 0.450 Comercial .
i 23U Abrazadera Tipo U 123U 2 0.250 Fierro Comercial -
- 31 Polen Tipo “V™ 131 gy . 15000- ! Fierro Vaciado
32 . Cufa de la Polea 2 . 1 00504y | Fmro com}y?}a‘l
- 36 Bicla o e | 2 U 'S0 p FxmrokVacxadb_i—:k.
M&&} 39 }‘» e (;;m‘l]o“]‘cnsorv» —j——ir Howemr ? 1 f ( '_'r-lg ! e _Ei 1e-rro Co};qer;qur,—?~
01‘ 44’ Cabeza Calbhvr( ,ama—).r B . tol] ! 7; ' 1erro:C?:orn‘<.lc1a‘1
- 5.1 f'r‘-'* - Engranc, Mayo: "u ' J f m_ )\ :"151 A lJ ,/ i Ll 0()0 . "I '[,b F,icr_ro V;\l}g:‘i":;ad’ ey
1 52° _"_—@rn,é;}"":l?’" ol T2 g U 0606 1] FierdofDules
i 58 Chalancin T 158 1 & 1 0825 7 Fierro Vadihdd® A
-»"i : * : : N l ' SN
.’;;_1 60 Basc (Marco) 160 - L X 6.250 © % Est. Comercial |
i 60 S Soporte Motor 1608 w1 L 0650 Est.” Comercial |
b 65 B Balero Abierto liess 0.115 . Céiercial R
1;“”1 65 P Balero Scllado Lado Polea 165D _ . 0.115 I Con_lercizlll_ . ..__J-_
66 ®  Frensa Cavie inferior 166-9 ; I 0,430 Fierro Vaciado
z . 70 . Prensa Varilla Inferior 170 1 0.650 Ficro Vaciado
® 76 Retén del Balancin 176 6 0115 Comercial
i 9 Cable 194 I 0.115 Comercial
. ! 95 Prensa. Varilla Superior 195 1 0.250 Fierro Vaciado
{' 96 Tensor Prensa Superior 196 1 0.115 Fierro Vaciado
; 97 Prensa Superior 197-9 1 0.500 Comercial
/ 98 " Cable sin Prensa 198-9 r 7 s Comercial
SR Tapén Nivel Aceite 199 i 0.075 Comercial
. i 1 100 - Tapon Entrada Accite 200 ] 0.075 Comercial
B A SRS UTII GG N
b o
Galie B3 970 1 e
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| OGENTES NIE. 1262 TEL. Sirwigy  MEKKw.  F;
CARACTERISTICAS
Carrera .. e 229 mm. (9)
Golpes por Mmuto . 40
Descarga .. .. .+ «. .. Libre
Liquido a Bombcar . Agua Limpia
Diametro de la Polea . .. .. 337 mm. (13%)
Scccién Banda “V” | IA
Relacién Engranes .. .. .. .. 84:1
Capacidad Aceite .. .. . ¥% Lt
Peso Aprox del Gu1mba]ctc
(sin accesorios) . .. .. .. .. 54.900
Contrapesos . 7.500 Kls. c/u
B " ; AP
s . i — R . .
i ) | | MOTOR DE 1/4 H.P. MOTOR DE 1/3 H.P.
, Medida Tuberia : ; -
del de | Rendimientos ! Descarga Libre Descarga Libre
I : !
‘ f\ ‘Ci]indro i Descarga : "Roc';L:‘NA:RgE_L CONTRA PESO PR‘:;U"N‘DXRODEL cou'RAjEfim;
Ir;_;n_ _];g.m_ —mm pé,__ ,’GPH LPH GPH} Pics Mits. Kls. Lbs. ‘} Pies Mts. Kls. Lbs.
! : Sk | i i
! I ] =
29 11 32 1% | 93 352 16 | 36 1112 1043 230 |
- — :
35 134 38 1% | 140 529 2.3 [ 300 914 1043 230 | !
38 1 51 2 , 210 793 35 ¢ 230 7010 972 215 250 76 1043 230
- ——
48 113 r_51 2 260 982 43 1] 190 57.9 88.2 195 | 220 67 1043 230
=i .
512 64 215 J( 295 1116 4.9 ' 165 50.2 83.8 185 i 205 62.3 1043 230
57 2% | 64 2 i} 415 1570 6.9 : 115 35 77 170 155 47.2 102 225
64 24 | 76 3 | 460 1741 77 4 105 .32 725 160 | 140 426 951 210
- I i
[ I
70 2% 763 1607 2297 10.] l 80 24.4 68 150 105 32 90.72 200 |
| B — I B o
:
ﬁﬁm. d:| Carga I; Nam. de Carga :: Nam. de } Carga
© 7y Pesas | Kilos Librce I Pesas Kilos Libras | Pesas [ Kilos Libras |
o : |- - X li
4| 1 15.85 35 E 58.8 130 R 95.1 210 ii
2 249 I 70,1 35 L 10 104.3 230
i | !
S 36.2 80 7 77 170 f |
K 47.5 05 8 86 190 ; |
U TEE IR :
e A m

RN
-:zﬂ‘%;’f
»~.‘;?§‘J’?V v
Yull

H. G. TRIGOS, S.A.

MAQUINAPIA IND STRIAL Y AGR
REPRESENTAUTES AUTGRIZADCS PARA VELIAS AL GORIEH)

'“fM@DELo 13-M-9 |
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H. G. TRIGOS, §.A. Lo TR e N
MAQUINARTA IND. STRIAL Y AGRICOLA > = . a - !
REPRESENTANTES AUTORIZADOS PARA VENTAS AL GOBIERNQ E B : BT |
i I GENTES NTE. 1262  TEL. S1/.p: 67  MExiL. F ‘ N i -
i ) LISTA DE PARTES
{gf . Tustracion _ Picza Peso
W Numcro Descripeion Namero Niuero de  Unitario Material de
i Piezas en Kilos Consttuccién
i Tapa de Caja “D” 101 1 11.300 " Ficrro Vaciado -
1 Tapa de Caja “I” 102 ! 15.250 Ficrro Vaciado
11 Perno Bicla i 2 6@0 ‘ Fierré+ Viaciado
13 Retén del Brazo 113 ! 1.200 Fierro Vaciado
20 Contra Peso 124) , 7.500 Fierro Vaciado
3 Retén del Poste 123 2 450 Fierro Vaciado
23U Abrazadera tipo U 123 U 2 .250 Fierro Comercial
3 Polea tipo V" 131 o 5.000 Ficrro Vaciado <
u 32 Cuiia de la Polea 132 ! 050 C.R.S. ™
3l 36 Bicla 136 2 2.300 Ficrro Vaciado
~| 9 Tornillo Tensor 139 ] 200 Fierro Comercial
‘ 44 Cabeza Cable (Cama) 144 - 12 ] 11,100 Fierro Comercial *
51 Engranc Mayor 151 1 16.700 Fierro Vaciado
;. 32 Pifén 152 1 .750 C.R.S.
: 58 = Balancin 158 1 750 Fierro Vaciado
! 60 Base (Marco) 160 i 11.500 Est. Comercial
60 S Soporte Motor 160 S I 900 Ficfro Vaciado
,: 65 B Balero Abierto 165 B 1 15 Comercial
»‘ 65 P Balero Sellado lado Polea 165 P I 15 Comercial
:| 66 Juego cable prensa inferior 166 - 12 i 430) Fierro Vaciado
70 Prensa Varilla Inferior 170 ! 630 Fierro Vaciado
76 Retén del Balancin 176 6 15 Comercial
9t Cable 194 ! REN) Comercial
93 Prensa Varilla Superior 195 | 575 Fierro Vaciado
96 ' Tensor Prensa Superior 196 ] A5 Fierro Vaciado
o 97 Prensa Superior (jucgo) 197 - 12 1 500 Comercial
f 95 Cable sin Prev a 198 - 12 ! 115 Comercial
99 Tapén Nivel Aceite 199 | 075 Comercial
o 100 Tapén Entrada Accite 200 ] 075 Comercial
i : ,/'\'
- =
FABRICADO POR:
Molinos de Vientos, S. A. ,
Calle 53 N® 1 — Tels. 2.26-92 y 2-50-64
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VXY 123 1 400 R

LTt 7 = ,

76 min, © 20 1 665 <

€3 mm, 3" 18 2 :

ARG mm 3 1.5 2 .

S5 mm. 330 12 2 z

P Y A_.....,, coe 3 -

e VI, 1 - [ 1

e PR ANV e

G2 mm, 1, i

1 yieny 4 tsa 1

21 omim, 4% ]

27 mm, 5. . 1
i A

Fabricados para copucidud mediao de bombeo,
Equipcdos con.insuperakle mecanismeo antifr
autolubricado.

Haatole
iCCion,

)

! !&.M !

RRE

Ligera, resistente, v de senciila erec-
cién. Totaimenls en acero goivanizado
Rigidez asequinda por ticanies de aiam.
bre torcido autooiustabies o fos cambios

de
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temperaturo
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temp ura,
Se suminmistra en  aityros. de. 520 (v‘

6.70, 8.50, i0.00, 11 .80 vy 13.40 meiros, 3
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who international reference centre forcommunity water supply

postal address: p.o. box 140, leidschendam, the netherlands
office address: nw havenstraat 6, voorburg (the hague)
telephone: 070 - 69 42 51, telegr.: worldwater the hague, telex: 33604

to:

date July 10th, 1976

sur reference
sur reference
subject

2
)
B i

& Dear Mr.

v

International Workshop on Hand Pumps

Welcome to the Netherlands. I would like to wish you a pleasant stay and I
trust you have found your accomodation satisfactory.

This file contains documents for reference use at the Workshop, in conjunc-
tion with the draft "Guidelines on Hand Pumps" you have received earlier.

The opening session of the workshop will be held on Monday, July 12th, at
10:00 a.m., in the Conference Room on the second floor of Damsigt Building,
where the IRC has its offices. Monday morning, July 12th, the coach for
delegate's use will be leaving from the gate of the Royal Garden at the
rear of the hotel at 8:45 a.m. As from Tuesday on, the sessions will com-
mence at 9:00 a.m. and the coach will be at the Garden gate at 8:00 a.m.

Further information has been included in the file, together with tourist
brochures on The Hague and several forms which I should like to reguest you

'Q to complete and return to the Secretariat. You will also find an invi-
tation for cocktails on Monday at 5:00 p.m.

Should you have any queries or wish to have any assistance, please do not
hesitate to contact Mr. Hofkes, who has prepared the meeting, Miss

Keijzer, the meeting secretary, or any other member of the Secretariat.

Sincerely yours,

Drs. J.M.G. van Damme
Manager

327810*-69



On the occasion of
the International Workshop on Hand Pumps

‘) the Director of the

National Institute for Water Supply

requests the pleasure of the company of

at cocktails
on July 12th, 1976 from 17:00 to 18:30
Damsigt Building (second floor)

Nw. Havenstraat 6, Voorburg (The Hague)
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irccssi aticenatl refierence centre for communily onioy

sl pae b I Iodaehendam, the netherlands
Lebrrn e oo A0 veorburg (he hague)
oot e L etea s wonddvater the hague, telox: 33604

INTERNATIONAL WORKSHOP
N HAND PUMPS

The Hague, 12~16 July 1976

"DUTCH TREAT DINNER"

The undersigned wishes to participate in the "Dutch Treat Dinner"
(cost of dinner, including wine and coffee, is Dfl. 39,=) at the
Restaurant "In 't Gemeste Schaap", Raamstraat 9, on Thursday, 15th
of July, 1976 at 20:30 p.m.

Name:

Vegetarian menu requested: YES/NO
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‘ INTERNATIONAL WORKSIHCP

ON HAND PUMPS

The Hague, 12-16 July 1976

QUESTIONNAIRE

SURNAME :

OF Comnu iy

J

INITIALS, TITLE(S) :

FIRST NAME

OFFICIAL POSITION

INSTITUTE

7\DDRESS

.

P.0. BOX :

TELEPHONE :

TELEPRINTER :

CABLE :

PERMANENT ADDRESS :

ADDITIONAL .
INFORMATION :

Please complete this form and return to the Secretariat
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Second version

wiho international reference cenirc
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THTERNATTONAL WORKSHOP

ON HAND PUMPS

The Hague,

12-16 July 1976

List of Participants

ABROBAH-CUDJOE, A.

DE AZEVEDO NETTO, Prof. J.

BALLANCE, Dr.R.C.

BENNELL, B.M.U.

—I/'

BONNIER, C.J.>

CHAKRAVARTY, A.

COWAN, A.

* participant will be attending

Faculty of Engineering

University of Science and Technology
Kumasi

Ghana

University of Sao Paulo
Rua Padre Joao Manoul,
01411 Sao Paulo

Brazil

1039

Community Water Supply and Sanitation Unit
Division of Environmental Health

World Health Organization

1211 Geneva 27

Switzerland
Ministry of Overseas Development
Eland House
Stag Place
London SWI1E
England

5 DH

Shallow Wells Programme
Shinyanga Region

P.O. Box 168

Shinyanga

Tanzania

Mechanical Engineering Research and
. Development Organization (MERADO)
CSIR Campus

Adyar, Madras - 600020

India

Industrial Liaison Unit

Intermediate Technology Development Group
36, Derby Road

linckley, Leicestershire LE10 108
England

certain sessions of the workshop
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EMMANUEL, V.J.

FANNON, R.D.

FREEDMAN, J.

GAGARA, G.

HENRY, D.

HUSSAIN, M.A.

JAGTIANI, K.

JOURNEY, W.K.

LERT, C.

WHO Sanitary Engineer

c/o WHO Representative to Indonesia
P.0. Box 302

Jakarta

"Indonesia

Research Engineer

Battelle Memorial Institute
Columbus Laboratories

505 King Avenue

Columbus, Ohio 43201

Public Utilities Department
World Bank (IBRD)

1818 H. Street, N.W.
Washington D.C. 20433

U.S.A.

Comité Inter-Africain d'Etudes Hydrauliques
(C.I.E.H.)

B.P. 369

Ouagadougou

Upper Volta (Mali) , i

Population and Health Sciences
International Development Research Centre
P.0O. Box 8500

Ottawa

Canada KI1G 3HS

Department of Public Health Engineering

Government of the People's Republic of
Bangladesh

12/C. Dilkusha Motyheel C.A.

Dacca - 2

Bangladesh

Water Supplyand Sanitation Section
UNICEF Regional Office

11 Jor Bagh

New Delhi 110003

India

c/o Water and Wastes Adviser
Public Utilities Department
World Bank (IBRD)

1818 H. Street, N.W.
Washington D.C. 20433

Community Water Supply Division
Department of Health

Ministry of Public Health
Devaves Palace

Bangkok

Thailand
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LEON DE LA BARRA, F.

MARTIN, Prof. H.R.

OSEI POKU, K.K.-

POTTS, P.

QURESHX, M. FAZIL

RAU, Shri B.B.

ROBERTSON, L.

SCHUTHOF, J.

SHAWCROSS, J.

SUKAPRADJA, D.

*

Secretaria de Salubridad y Asistencia

Comisién Constructora e Ingenieria Sanitaria

Durango 81, 2° piso
Mexico 7, D.F.

. Mexico

University of Waterloo
Waterloo, Ontaria

Canada

Ghana Water and Sewage Corporation
P.O. Box M 194
Accra

Ghana

Economic Development Division
Engineering Experiment Station
Georgia Institute of Technology
Atlanta, Georgia 30332

U.S.A.

Public Health Engineering Department
11, Lytton Road

Lahore, Punjab

Pakistan

Central Public Health and Environmental
Engineering Organization

Ministry of Works and Housing

Government of India

New Delhi

India

Ministry of Community Development and
Social Affairs

P.0. Box 5700

Limbe

Malawi

c/o Ministry -of Water, Energy and Minerals

P.0O. Box 9153
Dar-es~Salaam

Tanzania

Water Programme Manager
UNICEF Country Office
G.P.0O. Box 58

Dacca~5

Bangladesh

Directorate of Hygiene and Sanitation
Ministry of Health

Parapattan 10

Jakarta

Indonesia
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U NGWE SAN

WATT, S.B.

YILMA, WOLDE E.

Consultant

MCJUNKIN, Dr. F.E.

Observer

MEINARDI, C.

Secretariat

VAN DAMME, J.M.G. (Hans)

HOFKES, E.H.A. (Ebbo)

HESSING, E.L.P. (Enric)

KEIJZER, Miss Peqggy

Rural Water Supply Division
Agriculture Mechanization Department
459 Prome Road

Rangoon

Burma

National College of Agricultural Engineering
Silsoe, Bedford MK45 4DT
United Kingdom

Relief and Rehabilitation Commission

Provisional Military Government of
Socialist Ethiopia

P.0O. Box 5686

Addis Ababa

Ethiopia

Environmental Services Corporation
P.O. Box 2427

Chapel Hill, North Carolina 27514
U.S.A.

Geo-Hydrologist

National Institute for Water Supply
Nw. Havenstraat 6

P.0O. Box 150

Voorburg (The Hague)

the Netherlands

Manager, WHO International Reference Centre
WHO International Reference Centre
for Community Water Supply
Voorburg (The Hague)
the Netherlands

Project-Coordinator

WHO International Reference Centre
for Community Water Supply

Voorburg (The Hague)

the Netherlands

Project~Coordinator

WHO International Reference Centre
for Community Water Supply

Voorburg (The Hague)

the Netherlands

Project Secretary



who international reference centre for community water supply
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Third version 19760714

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The llague, 12-16 July 1976

List of Participants

ABROBAH-CUDJOE, Dr. A. Faculty of Engineering
University of Science and Technology
Kumasi

\./ Ghana
ATALLAH, S. Ministry of Public Health
’ Bab Saadoun ‘ .

Tunis
Tunisia

DE AZEVEDO NETTO, Prof. M. University of Sao Paulo

Rua Padre Joao Manoul, 1039
01411 Sao Paulo
Brazil

BALLANCE, Dr. R. C. Community Water Supply and Sanitation Unit
Division of Environmental Health
World Health Organization
1211 Geneva 27
Switzerland

BENNELL, B. M. U. Ministry of Overseas Development
. Eland House
Stag Place
London SW1E 5DH
England

BONNIER, C. J.x Shallow Wells Programme
Shinyanga Region
P. O. Box 168
Shinyanga
Tanzania

CHAKRAVARTY, A. - Mechanical Engineering Research and
Development Organization (MERADO)
CSIR Campus
Adyar, Madras 600020
India

* participant will be attending certain sessions of the workshop.



o

o

CHAINARONG, L.

COWAN, A. D.

EMMANUEL, V. J.

FANNON, R. D.

FREEDMAN, J.

GAGARA, M. G.

HENRY, D.

HUSSAIN, M. A.

JAGTIANI, K.

Community Water Supply Division
Department of Health

Ministry of Public Health
Devaves Palace

Bangkok

Thailand

Industrial Liaison Unit

Intermediate Technology Development Group
36, Derby Road

Hinckley, Leicestershire LE10 10S

England

WHO Sanitary Engineer

¢/0 WHO Representative to Indonesia
P. O. Box 302

Jakarta

Indonesia

Research Engineer

Battelle Memorial Institute
Columbus Laboratories

505 King Avenue

Columbus, Ohio 43201

U. S. A.

Public Utilities Department
World Bank (IBRD)

1818 H. Strecet, N. W.
Washington D. C. 20433

U. S. A.

Comité Inter-Africain d'Estudes Hydrauliques
(C. I. E. H.)

B. P. 369

Ouagadougou

Upper Volta (Mali)

Population and Health Sciences
International Development Research Centre
P. 0. Box 8500

Ottawa

Canada K1G 3H9

Department of Public Health Engineering
Government of the People's Republic

of Bangladesh

12/Cc. Dilkosha Street .

Dacca

Bangladesh

Water Supply and Sanitation Section
UNICEF Regional Office

11 Jorbagh

New Delhi 11003

India



JOURNEY, W. K. Consultant Public Utility Department
World Bank (IBRD)
1818 H. Street, N. W.
Washington D. C. 20433
U. S. A.

LEON DE LA BARRA, F. Direccion de Agua Potable y Drenaje
Comision Constructora e Ingenieria
Sanitaria, S. S. A.
Durango 81 - 20 Piso
Mexico, 7, D. F.
Mexico

OSEI POKU, K. Ghana Water and Sewerage Corporation
P. O. Box M194
Accra
Ghana

POTTS, P. W. Economic Development Laboratory
Engineering Experiment Station
. Georgia Institute of Technology
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U. S. A.

RAU, B. B. Central Public Health and Environmental-
Engineering Organization
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Government of India
New Delhi
India

ROBERTSON, L. H. Community Development Officer Water Projects
Department of Community Development
P. O. Box 5700
Limbe
Malawi

SCHUTHOF, J. Ministry of Water, Energy and Minerals
P. O. Box 9153
Dar es Salaam
" Tanzania

SHAWCROSS, J. F. Senior Programme Officer
UNICEF )
P. O. Box 58
Dacca
Bangladesh

SUKAPRADJA, D. Provincial Health Office West Java
Jalan Prof. Eykman 45
Bandung
" Indonesia



U NGWE SAN Rural Water Supply Division
Agricultural Mechanization Department
459 Prome Road
Rangoon
Burma

WATT, S. B.x National College of Agricultural Engineering
Silsoe, Bedford MK45 4DT
United Kingdom

v

YIIMA, W. E. Relief and Rehabilitation Commission

P. O. Box 5686
Addis Ababa
Ethiopia
Consultant
MCJUNKIN, Dr. F. E. Environmental Services Corporation

P. O. Box 2427
Chapel Hill, North Carolina 27514

U. S. A.
Observer
MEINARDI, C. : Geo-Hydrologist
National Institute for Water Supply
P. 0. Box 150
Voorburg (The Hague)
the Netherlands
Secretariat
VAN DAMME, J. M. G. (Hans) Manager, WHO International Reference Centre
for Community Water Supply
Voorburg (The Hague)
the Netherlands
HOFKES, E. H. A. (Ebbo) Project Coordinator
WHO International Reference Centre
for Community Water Supply
Voorburg (The Hague)
the Netherlands
HESSING. E. L. P. (Enric) Project Coordinator

WHO International Reference Centre
for Community Water Supply
Voorburg (The Hague)

the Netherlands

KEIJER, Miss Peggy Project Secretary
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who international reference centre for community water supply

postal address: p.o. box 140, leidschendam, the netherlands
oftice address: nw havenstraat 6, voorburg (the hague)
telephone: 070 - €3 42 51, telegr.: worldwater the hague, telex: 33604

DRAFT AGENDA

e v —— s s B

1. Opening Session
2. Nomination of Chairman and Adoption of Agenda
3. Objectives of the Workshop

4. Technical Handbook on Hand Pumps
- introduction by Dr. F.E. McJunkin

- presentation by participants

5. Plenary Meeting
- presentation by Mr. J. Shawcross

- formation of Working Groups

6. Working Group Sessions (detailed review of Handbook)
- installation, operation and maintenance
- technology, research and development -

- manufacture, local materials and production
7. Visit to Amsterdam Water Works
8. Plenary Meeting

- discussion of Working Group Reports

- presentation by participants

9. Task Group Sessions

- recommendations for follow-up activities

10. Plenary Meeting

- discussion of Task Group Reports
11. Adoption of Final Recommendations

12. Closing Session

- -
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who international reference centre for community water supply

postal address: poo. box 140, leidschendanm, the nethariands
ofiicd addreas: my havenstiaat G, voorburg (the hagu)
tetaphona: 070 - €0 42 51, 1wleyr.: worldwiier the hague, tolex; 35504

Sunday, 11 July

I‘/

16:00

Monday, 12 July

10:00 - 11:00

11:00 - 11:20

- 11:20 - 11:45

11:45 - 12:30

INTERNATIONAL VIORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

ANNOTATED AGENDA

Registration at the Park Hotel, The Hague
Issue of conference documents

—
.

Opening Session

1.1 Welcome by Dr. G.W. Putto, Deputy Director
National Institute for Water Supply, The Hague

1.2 Opening by Professor O. Kranendonk,
Royal Tropical Institute, Amsterdam

1.3 Rural Water Supply Support Programmes
Drs. J.M.G. van Damme, Manager, IRC

1.4 Objectives of UNEP and WHO in supporting the
preparation of the Technical Handbook on
Hand Pumps
Dr. R.C. Ballance, WHO, Geneva

COFFEE BREAK

2. Organizational Matters

2.1 Nomination chairman and rapporteurs
2.2 Adoption of agenda
2.3 Presentation of participants

2.4 Announcements

3. Objectives of the Workcshop

3.1 Introduction on the objectives of the Workshop

Mr. E.H.A. Hofkes, IRC

3.2 Discussion on objectives and adoption



12:30 - 14:00 LUNCH
(will be held at Ministry of Public Health and
Environmental Hygiene, Building B, top floor
lunchroom)

14:00 - 14:30 4. Technical Handbook on Hand Pumps

4.1 Presentation of draft handbook
Pr. F.E. McJunkin, consultant IRC

14:30 - 15:00 4.2 Presentations by participants *

15:00 ~ 15:20 TEA BREAK

15:20 - 16:00 4.3 Presentations by participants * (continued)
16:00 - 16:55 4.4 General discussion

16:55 - 17:00 4.5 Summary of main issues by the Chairman

17:00 - 18:30 RECEPTION

- at the National Institute for Water Supply

Tuesday, 13 July
9:00 - 10:00

w

Plenary

5.1 Introduction on choices associated with hand
punp tubewell programmes and hand pump design
(with reference to the Bangladesh Rural Water
Supply Programme)
Mr. J. Shawcross, UNICEF, Dacca

5.2 General discussion

5.3 Formation of Working Groups;
terms of reference:

I. Installation, operation, maintenance
II. Technology, rescarch and development

iii. Manufacture, local materials and production

10:00 - 12:30 6. Working Group Sessions

6.1 Detailed review of draft Handbook

12:30 - 14:00 LUNCH

* Names of participants who are requested to briefly introduce principal
comments on draft Handbook, including written contributions as submitted,
will be shown subsequently



14:00 - 17:00
17:00 - 17:30

Wednesday, 14 July

9:00 - 9:30

9:30 - 12:30

12:30 - 13:30

13:35
17:30

Thursday, 15 July

9:00 - 9:45
9:45 - 10:30

10:30

10:45

11:30

12:00

12:30

1

!

10:45

11:30

12:00

12:30

14:00

10.
10.1
10.2

10.3

11.

12.

Detailed review of draft Handbook

General plenary discussion (if required)

Plenary
Information from and further guidance to Working
Groups

Working Group Sessions (continued)

Finalization detailed review draft Handbook;
drafting reports for processing by secretariat

LUNCH

Visit to Amsterdam Water Works
catchment area and purification plant in dunes

bus leaves Damsigt Building, Voorburg

return to Park Hotel, The Hague

Plenary Discussion on Working Group Reports

Working Group report I

Working Group report II

COFFEE BREAK

Working Group report III

General discussion on lay-out, editing, publication
of Technical Handbook on Hand Pumps

Presentation on Shinyanga Shallow Wells Project
Mr. C.J. Bonnier
Netherlands Agency for Development Cooperation

LUNCH



- 43

14:00 - 14:30

14:30 - 15:00

15:00 - 17:30

Friday, 16 July

9:00 - 10:30
10:30 - 11:00
11:00 - 12:30
12:30 - 13:00
13:00 - 14:30
14:30 - 14:35

until 15:00

13.

14.

15.

16.

i6.

16.

16.

16.

17.

18.

Plenary .

Presentation on the integration of the use of
materials and equipment, administrative and
technical skills, for the development of rural
areas .

Mr. S.B. Watt, ITDG

General discussion on additional studies, pro-
grammes and activities

Formation of Task Group; terms of reference

Task Group Sessions
Drafting of recommendations additiqnal studies,
programmes and activities

Plenary Discussion on Task Group Reports

Recommendations regarding additional studies,
programmes and activities

COFFEE BREAK

Recommendations regarding further extension,
editing, publication, distribution and up-
dating of Technical Handbook and subsequent
guideline

Miscellaneous items
International specification for hand pumps
Standard procedure for testing and evaluation, etc.

LUNCH

Conclusions and adoption of final recommendations
regarding additional studies, programmes and ac-
tivities, including priority allocation and assign-
ment of responsibilities for implementation

Closing Session

Drinks.



who international reference centre for community water supp!'y

poztal address: p.o. box 140, 1ziduchendam, the nethorlunds

©olhce addrest: nw havenstiaat 6, veorburg (the hague)

telephone: 670 - 63 42 51, teiegr.: worldwalter the hague, telex: 33004

INTERNATIONAL WORKSHOP
ON HAND PUMPS

Sunday, 11 July
16:00 ’

Monday, 12 July

10:00 ~ 11:00

11:00 - 11:20

11:20 - 11:45

The Hague, 12~-16 July 1976

ANNOTATED AGENDA

Registration at the Park Hotel, THe Hague
Issue of conference documents

1. Opening Session

1.1 Welcome by Dr. G.W. Putto, Deputy Director
National Institute for Water Supply, The Hagque -

1.2 Opening by Professor O. Kranendonk,
Royal Tropical Institute, Amsterdam

1.3 Rural Water Supply Support Programmes
Drs. J.M.G. van Damme, Manager, IRC

-1.4 Objectives of UNEP and WHO in supporting the

preparation of the Technical Handbook on
Hand Pumps
Dr. R.C. Ballance, WHO, Geneva

COFFEE BREAK

2. Organizational Matters

2.1 Nomination chairman and rapporteurs
2.2 Adoption of agenda
2.3 Presentation of participants

2.4 Announcements
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11:

12:

14:

15:

15:;

17:

45

30

00

00

20

00

12:30

14:00

15:00

15:20

16:50

18:00

3.2

4.2
4.3

Objectives of the Workshop

Introduction on the objectives of the Workshop,
including summary of comments received
Mr. E.H.A. Hofkes

Discussion on objectives and adoption

LUNCH

(will be held at Ministry of Public Health and

Environmental Hygiene, Building B, top floor
lunchroom)

Technical Handbook on Hand Pumps

Presentation of draft handbook
Dr. F.E. McJunkin, consultant IRC

TEA BREAK

General Discussion

Summary of main issues by the Chairman

RECEPTION

at the National Institute for Water Supply
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9:00 ~ 10:00
10:00 ~ 10:30
10:30 - 12:30
12:30 - 14:00
14:00 - 17:00
17:00 - 17:30

The Hague, 12-16 July 1976

5.4

5.5

6.
6.1

ANNOTATED AGENDA

Plenary

Daily report - Monday

Presentation by Mr. W.XK. Journey
"A Hand Pump and Well for Rural Areas in
Developing Countries”

Presentation by Mr. V.J. Emmanuel and

Mr. A. Chakravarty

"Experiences and Technical Aspects of Several
Hand Pump Projects"”

Presentation by Mr. R.D. Fannon
"Battelle's Involvement in Hand Pump Programmes"

Formation of Working Groups;
terms of reference:

I. Installation, operation and maintenance
II. Technology, research and development

ITII. Manufacture, local materials and production

Working Group Sessions

Detailed review of draft Handbook

LUNCH

during lunch the £ilm "Piped Water for Villagers"
will be presented (29 min.)

Detailed review of draft Handbook {continued)

General plenary discussion (if required)
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ANNOTATED AGENDA

Wednesday, 14 July

9:00 - 9:30 7. Plenary
7.1 Daily report Tuesday

7.2 Information from and further guidance to
Working Groups

9:30 - 12:00 8. Working Group Session (continued)
Finalization detailed review draft Handbook.
Preparation additional recommendations as to
the development of a technical guideline

12:00 - 12:30 9. Plenary
Review activities working groups

12:30 - 13:30 LUNCH

10. Visit to Amsterdam Water Works
catchment area and purification plant in dunes

13:30 10.1 bus leaves Damsigt Building, Voorburg
17:30 10.2 return to Park Hotel, The Hague
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<INTERNATTIONAL WORKSHOP
ON HANDPUMPS

The Hague, 12-16 July, 1976

ANNOTATED AGENDA

Thursday, 15 July

10. Plenary Discussion on Working Group Reports

9.00 - 9.45 10.1 Working Group Report I

9.45 - 10.30 10.2 Working Group Report II

10.30 ~ 10.45 COFFEE BREAK

10.45 - 11.30 10.3 Working Grcup Report III

11.30 - 12.30 11. Presentation by Mr. J. Shawcross, UNICEF, Dacca

Introduction on choices associated with hand pump
tubewell programmes and hand pump design (with
reference to the Bangladesh Rural Water Supply Programme).

12.30 - 13.30 LUNCH
13.30 - 14.00 12. Presentation by Mr. C.J. Bonnier, Netherlands Agency

for Development Cooperation, on Shinyanga Shallow
Wells Project.

14.00 - 14.30 13. Planning Task Groups

13.1 General discussion
13.2 Formation of Task Group
13.3 Terms of Reference Task Groups

14.30 - 17.00 14, Task Group Sessions

14.1 Inventory predominating problems and constraints ex-
perienced in carrying out hand pump projects and
related to planning, technology, implementation and
management.

14.2 Sub-group discussions on possible solutions for specific
and important elements of the inventory of problems
and constraints.

14.3 Drafting of recommendations for additional studies,
programmes and activities.

17.00 - 17.30 15. Plenary
Review activities of Task Groups

20.30 DUTCH TREAT DINNER

Restaurant "'t Gemeste Schaap"

Raamstraat9
The Hague
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ANNOTATED AGENDA

Friday, 16 July

‘ 9:00 - 10:30 15. Plenary Discussion on Task Group Activities

15.1 Review of Task Group recommendations. regarding
additional studies, programmes and activities

10:30 - 11:00 COFFEE BREAK
11:00 - 12:30 15.2 Adoption of final recommendations

15.3 Allocation of priorities

15.4 Assignment of responsibilities for implemen-

tation
12:30 - 14:00 LUNCH
. 13:00 Presentation of film: "Water Supply, A Global
Care" :

Conference Room

14:00 - 14:30 16. Recommendations regarding further extension,
editing, publication, distribution and updating
of Technical Handboock and subsequent guideline

14:30 - 15:00 17. Presentations

15:00 -~ 15:15 18. Closing Session

until 16:00 Drinks
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OUTLINE

I should like to place before you some introductory remarks on the
objectives of this meeting:

Bolding an International Workshop with handpumps as the subject may

seem to contain an element of bringing together two worlds that are
supposedly very different. Indeed, one of our many correspondents observed,
with a streak of gentle humor, "It is very encouraging to see the subject
of the humble handpump 'rising to such level of prominence'".

However, there can be no denying that a need exists fdr better exchahge

of experiences with handpumps, design ideas and test results; between

countries, development agencies and international organizations, worldwide.

Involved are all who are concerned with rural water supply programmes.
Better access to the body of knowledge should prove useful to many people

working in this field.

The Workshop, then, is intended to serve a dual purpose:
Firstly, we owe it to all who can benefit from comprehensive information on
handpumps, that the draft Technical Bandbook on Handpumps will be thoroughly

reviewed. I have pleasure in saying that the document, even in the present

"interim stage, did receive a favourable reception and appreciation from many

quarters. On the other hand, there can be no doubt that further improvement
is both desirable and possible. I am pleased to know that all present

are willing to take on this task and surely the joint effort of this

meeting will bring out a document, strengthened by review and incorporating

all changes and additions deemed necessary.

Secondly, participants in the Workshop will want to consider how the
Handbook - once it has been finalized - can be made us of to best advantage,
and what related follow-up activities should be embarked upon. This will
mean, in fact, considering what else can be done, on the international
level, to promote handpumps fulfilling their important role in rural water
supply programmes, especiallyin developing countries. By indicating and
formulating recommended demonstration,_training, studies and further
publications, the meeting would provide for the effective use of the

Technical Handbook and otherresults of the workshop.

"Please allow me to speak first about the review of the Handbook. After

that, I shall be keen to return to the point of follow-up activities.



REVIEW OF DRAFT TECHNICAL HANDBOOK ON HANDPUMPS

You will have noted from the agenda, that the work of reviewing the
Handbook in detail, is to be carried out during the first three days of
the meeting, with the actual hard work planned for Tuesday and Wednesday
morning. One might say this is not too much time and I would tend to

agree.
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However, the wealth of expert knowledge and experience you are bringing to
this meeting, from some 20 countries in almost allparts of the world, leaves
hardly anything to be desired. It should enable the review effort to be both

intensive and effective.

We received a number of ﬁaluable commen§§;on the draft Handbook. Some have
been included in your.documentationfield'for easy reference. In addition,
I should like to pass on to you remarks that were received through .
correspondence and other communications. I would think it is best to let
them speak for themselves and will not burden you with numerous references

indicating where they originated.

1. GENERAL COMMENTS

"This document", Mr. Martin Beyer of UNICEF said, "represents an excellent
effort, especially consideringthe short time at the disposal of Dr.
McJdunkin, and will consititute a very helpful document for anybody concerned
with rural water supply. In principle, the disposition of the contents is
well balanced. One section that would be worthwhile to stress and detail
even further, is that of installations, operation and maintenance of
handpumps. One detail that might be'helpful, would be tabulation with a
list of all different types of handpumps with brief indications of their
construction, place of manufacture, measurement, depth, range,

potential yield, price range and possibly, even indicating restraints or

other evaluative features."

Several times the Handbook was called "a timely and comprehensive document",
It was expressed that the document should prove very helpful in making
recommendations on critical aspects of manufacture, type of materials,

maintenance etc. After verification of facts, the document could serve



quite well as a reference manual on handpumps.

There were very favourable comments such as "The report on handpumps fills
the ﬁrgent necessity of developing countries and will be a good aid to the
personnel who is working in rural water supply programmes" or "The Handbook
goes a long way in bringing handpump technology from an art to a science.
It certainly seems comprehensive." The following remarks ring a more

critical note, should equally have your attention.

It was commented that the report should not be called "Guidelines" but,

for instance, a Review of Handpump Technology and Problems. The opinion

was given that: "A document of this nature need only be a glossary of

authentic information brought up-to-date, so that the user of these different
. kinds of pumps in different countries can refer to it and make their own

improvements from time to time." And furthef, "It would perhaps be in

the fitness of things for the appropriate authorities concerned within the

countries to develop their own 'Guideliné;' for operatioﬁ and maintenance to

suit their local coniditions fully utilizing the information in the

Handbook. It is also desirable and necessary that the developments that

would be made from time to time in any country using handpumps on a large

scale are brought to the notice of an ‘expert committee' or similar body

that may be set-up, to up-date and re-write the handbook so that it remains

as a constant source of information and reference for the future."

In this respect, I should not fail to bring to your notice the following

rather basic comment on the draft Handbook and related future action required:
‘ "Limited distribution might be preferable to a more universal one. So many

models and ideas are discussed that it might confuse someone not fully

involved with handpump technology. Much of the applied work at field

level has only been done in the past 4 - 5 years. Much of the results of

this work are only now finding extensive application. A guideline is

intended to guide. But the present draft presents many options, but few

conclusions. Publication of a formal guide might wait until the options

have been field tested extensively enough to warrant some firm conclusions.

Some of the work is in a rather unconsolidated form. Perhaps, within 2 - 3

years, a great deal of work will have reached a more advanced state. It might

be worth considering issuing this Guidelines as a interim report, with the

full guidelines to be published in a few years.”
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I think this valuable comment should be taken fully into account during

the workshop discussions. Taken the matter one step further, I wonder whether
the meeting would consider it useful if ultimately not only the Handbook
were.published, but also shortened version for field engineering staff and
perhaps even some kind of an abstract for the use of each caretaker with a
handpump. The latter should then include information on the operation of the

pump as well as general health education material.

2, INSTALLATION, OPERATION AND MAINTENANCE

Principal Comments : .

i. Community involvement

Principal comments on the sections of the Handbook discussing
installation, operation and maintenance of handpumps all pointed out
that it is impossible to maintain é/reliable water éupply without
community participation. Attention should be given to the role a
tubewell fitted with a handpump should play in the community. It
has been suggested to even involve the community in the sinking of
the well so that the handpumped water supply would then be accepted
more easily and better taken care of. In this respect, we

received advice expressing the correspondent's confidence "that

the participants at the IRC Handpump Seminar in Holland shall be
persons with long-standing experience from rural water supply
programmes, who will be quite aware of the need of promoting community

motivation."

ii. Selection of sites and the set-up of installation programmes

" Several requests were made that following versions of the Handbook be

expanded to provide technical information on:

a. The selection of sites and how to install a handpump.

b. How to prepare, implement and evaluate programmes for installation
and maintenance of handpumps.

There can be no doubt that special mention of these subjects in the

"Handbook would materially widen its scope.



iii.

Maintenance

Not all reviewers were impressed with the report suggesting that the
more expensive the pump the less maintenance problems it will have.
An inexpensive pump that is easy to maintain may cost much less.
Central maintenance systems were considered too expensive where large
numbers of pumps are installed. It was stressed that, basically,

the pump must be maintained by the villagers and the pump should

be designed with this objective in mind. If the villagers can
maintain bicycles, motorcycles and sma}l irrigation pumps, they

also can maintain handpumps, provided there are -made easy to repair.

In general it was suggested that the section of the Handbook dealing
with installation, operation and maintenance be further elaborated

and expanded to cover the subjects more completely

’

3. TECHNOLOGY, RESEARCH'AND DEVELOPMENT-'

Principal Comments

ii.

Shallow Well versus Deepwell Handpumps

The draft Handbook does contain a note about the depth ranges for
handpumps. However, a number of reviewersadvocated that the subject
be dealt with more specifically. Reference was made to the fact
that deepwell handpumps become rather inefficient at greater depth
and the wear is such that some manufacturers do not recommend their
pumps for depths below 150 feet and some even would not recommend

to go far below 100 feet. It was suggested to elaborate the subject
in more detail in order to avoid that exaggerated expectations are

attached to the capabilities of deepwell handpumps.

Uniform design

It will perhaps not be correct to attempt for an uniform design for
adapted use both for a shallow well pump and a deep well pump. Whilst
it is true that engineering priciples remain very much the same, there
are limitations in expertise, materials, finance, etc. in a country

and besides that, chemical qualities of water, systems of maintenance



iii.

iv.

and administration, water use habits etc. will vary considerably

from country to country.

Closed versus open top cylindexrs

Many experts suggest the use of open top cylinders which are very
expensive as compared with closed top cylinders. The open top
cylinders, of course, are supposed to have the advantage that the

piston can be pulled out and the pump‘leather can be renewed without

too much difficulty, whereas closed top cylinders would have to be
extracted entirely which may present difficulties. It would be of
interest to find out whether there is, in fact, a considerable advantage
in open top cylinders justifying the substantially higher cost.

Comments indicate that the draft Handﬁook is not completely clear on

this issue.

Multiple pump leathers

It has been recommended to provide pump cylinders with three or even
more pump leathers. Others say there is no particular advantage in
having more than one pump leather. For instance, three pump leathers
seem to give no longer life than a single one, and would be an
unnecessary expenditure. Maybe something on the subject should be

included in the Handbook.

Small diameter pump cylinders

We were informed by UNICEF that they continue to receive requests for
pump cylinders of 1 7/8" and 1 13/16" internal diameter. These

small pump cylinders result in very low water output especially at
greater depth. It would be useful if something on the subject could
be said in the Handbook.



vi. Miscellaneous

The following general aspects of commercial handpumps were mentioned

for more detailed eludication in the Handbook:

a. smoothness of the interior of the pump cylinder, machining or
brass lining etc.

b. cups of different materials.

4. MANUFACTURE, LOCAL MATERIALS AND PRODUCTION

Use of PVC ’

A subject many times raised by reviewers is that of using PVC-pipe as well
casing and pump cylinder. Perhaps the issue (is brought out best in the

following statement:

"The greater part of the report is on'caéé iron pumps which is reasonable
since most of the pumps have been made of this material. However, cast iron
is constantly increasing in cost and to modify it to get a better piston
surface and to improve bearing and other problem points will make this type

of pump too costly for mass utilization."

"The use of PVC-pipe as a well casing and and pump cylinder can completely
change our approach to pump design. PVC is still much lower in cost that
cast iron and is available as pipe in almost all developing countries. Its
surface is smoother than brass and a whole order of magnitude smoother than
cast iron, no matter how carefully this may be machined. PVC pipe used as

a cylinder has not shown appreciable wear in tests in.Germany, Bangladesh

and Thailand. If the pump handle is supported on a separate post, PVC

pipe acting as a pump stand would take little stress and, if necessary, could
be protected by a surrounding pier of brick, wood, or concrete pipe. If the
well casing is PVC and this becomes the cylinder, the pump rod and piston

can be easily removed by villagers for repair."

"So use the newer and better technology now available. At this stage the
need is to draw up specifications for a PVC pump, based on present
information. We can then have some fabricated in several countries and
installed where they can be closely observed. After a field trial of six

.months or a year, we can review the experience, modify the specification,

N



if necessary, and install a new model pump for field tests. After this
has been done a few times, we should have a good specification and

design that can be recommended to all countries."”

Requests that the Handbook should deal in more detail with the use of
plastics, were also received in respect of:
a. parts such as cups, cupseals, etc.

b. use of plastic lining or inserts, or for coating (epoxy resins).

We were advised that the matter is also under consideration at the World

Bank and I am pleased to quote to you the following statement from them:

" We have recently been concerned with the development of a simple handpump,
based on the use of PVC casing and are somewhat disappointed that the
potential of such a development seems to have been rather lightly dismissed
in the draft report. Hopefully, it may be possible to expand the section
of the report dealing with the use of‘plaétics and the simplified designs
(i.e. using the upper well casing as the cylinder), since, in our opinion
this proposal has passed the feasibility or prototype stage and should now

definitely be evaluated in full scale field trials.”

Miscellaneous

Further points brought forward wvere:

- information on the use of fiber glass in screens and pipes.

~ the belief that as much as possible each country should manufacture their
own equipment, determine adequate well locations, make proper
installations and set-up their own maintenance programme;.

~ would there be merit in having an internationally standardized
specification for handpumps?

- 1is there a case for an agreed upon protocol for testing and evaluation

of handpumps?

This meeting will want to consider these and similar questions and I trust

you will not hesitate to bring them forward.

Recommendations regarding changes, extensions and additions of the contents

of the Technical Handbook on Handpumps, are to be drafted in working group



sessions for approval by the meeting in plenary, through consensus

action. It will be Dr. McJunkin's responsibility to assist in
incorporating these recommendations in his report. The responsibility

of implementing recommendations concerning publications and distribution of
the Handbook will rest with the IRC and will be decided upon in
consultation with WHO and UNEP.

Recommended follow-up activities

I now should turn briefly to follow-up activities, that is the best way

the Handbook - once it has been finalized - may be utilized, as well’

as related programmes. The experience and expert knowledge gathered here,
makes it only natural for the IRC to seek your advice and recommendations, as
.well as your cooperation in further work. .

When we circulated the draft Handbook, we did not explicitly pose these
questions, but a number 6f reviewers sat”éown and pondered what action

they would like to see undertaken in conjunction with or more indirectly

related to the eventual publication of the Technical Handbook on Handpumps.

Here are a few suggestions, that are certainly worth mentioning:

- maintain an active file of technical information on handpumps.

- establish clearing-house function for dessemination of handpump test
results.

- draw-up a maintenance chart containing a schedule of (preventive)
maintenance work together with the organizational arrangements required
for carrying out this work.

- make an inventory of ongoing projects, field trials and programmes as
well as the agencies and organizations involved.

- direct to selected persons questionnaire asking for detailed information
on
. local use of handpumps
+ local manufacturing capacity
. costs of pumps commercially available

. maintenance system employed.

Time has been set aside for consideration of these and other proposed

follow-up activities, on Thursday and Friday of this week. The point of
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who is to accept project agency responsibility will no doubt we raised
and I have pleasure in stating that the IRC is prepared to take on its fair

share.
CONCLUSION

In conclusion, I am glad to be able to say that the whole concept of

coﬁpiling information on handpumps for subsequent development into

guidelines, did stir up considerable interest. One international organization
did not lose time in ordering 60 copies of tbe Handbook to be published.

Numerous other requests, if more modest, have already been received. -

I have pleasure in submitting the draft objectives of the meeting, which

you have found amongst your conference documentation files, for

your consideration. I trust you realize, as I do, that the double task
assigned to the Workshop, results in a somewhat tight schedule. Perhaps

they will turn out to be the understatemént of the week!

THANK YOU.
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INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

GENERAL OBJECTIVES

To review, discuss and supplement the draft Technical Handbook
on Hand Pumps, as prepared by the IRC consultant, as well as

additional background information.

To give recommendations on further studies and activities in
planning, technology and management aspects and to advise on the
preparation of an integrated guideline for the development of

hand pump projects.

To identify and formulate both technical and organizational
recommendations for programmes and activities and to agree upon
priorities and initial arrangements for the implementation of

specific activities.
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I.

GUIDANCE WORKING GROUPS

Introduction

The ultimate goal of the handpump-programme as started with this meeting

is to arrive at an overall guideline (or series of guidelines) on handpumps
to the benefit of planners and executive engineers in developing countries,
responsible for handpump schemes. This would include: (1) programme develop-
ment and planning; (2) technology and installation; and (3) management
(operaticn and maintenance). These 3 elements could be dealt with in 3

separate documents, or alternatively, be integrated in one volume.

An interim step in order to arrive at this guideline br series of guidelines)
is the preparation of interim guidelines/handbooks/study results on these
three elements as related to handpumps (the first and last elements could cover

more than handpumps).

We now have a draft handbook on technology, which covers broadly 3 technical
items: - installation and maintenance (chapter 4)
- research and development (chapters 3 and 5)

- manufacture and local production (chapter 6).

Schematically:

Levels: Planning Technology Management
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The working groups are asked

1.

2.
3.

to bring the technology part (the present dncument) from level (1) to

level (2) '

to consider what should be done to bring it to level (3) (e.g. evaluations?)
to consider what should be done on the planning side and the management side
(.e.g. studies?) in order to arrive at an ultimate guideline (or series of

guidelines) coverinag the three mentioned elements.

II. Terms of Reference of Working Groups

1)

to thoroughly and critically review the relevant chapter(s) of the draft
handbook;

- to comment on and supplement the chapters relevant to your group;

- to make their modification in ONE WORKING DOCUMENT (an extra copy especially
for this purpose will be made available per group) which will be used for

the assemblance of the final document;

~ to consider extension of the handbook into a technical guideline and to
to report on the conclusions;

- to note down elements of planning, management and other non-technical
aspects that may come up, and that may be discussed in more detail, during

the last two days of the week.



———— s

@

.owno international reference contre for community water supply

Coe poztal addresy: poo. boax 10, leldachendam, the neiherlands
. Olizy eddtuss: ne tiaven: it G, vanrbuey (the hageg)
telephone: 070 - 00 42 Y, teivgr: wortdwater theo hogug, tetos: 3404

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

DAILY REPORT ON MONDAY, JULY 12

Dr. G.W. Putto, Deputy Director of the National Institute for Water Supply,
The Hague, welcomed the participants to the International Workshop on Hand
Pumps. Following this, the session was opened by Professor O. Kranendonk,
Royal Tropical Institute, Amsterdam. He spoke about the public health aspects
of water supply{ which must be seen in both a "quantative and qualitative"
light. He then mentioned that the access to and proper use of ample water
supply by the rural population would give them a new quality of life. He
added that engineers and health professionals should consider the social
acceptability and the primary or basic services of the rural population. He
mentioned thaﬁ the education of the rural population in health and mainten-

ance would be the means of solving many problems.

Drs. J.M.G. van Damme Manager, IRC, expressed his ideas on the Hand Pump:

it is a simple technology but in need of development. This should be rapid,
in order to ensure the successful work-integration. One of the most im-
portant things is to build up the infra-structure of water supply and sani-
tation by such means as training programmes, health education and demon-
strations. He concluded that every programme should be self-reliant, well

coordinated and make more efficient use of its finances.

Dr. R.C. Ballance, WHO, Geneva mentioned the objectives of UNEP and WHO

in supporting the preparation of the Technical Handbook on Hand Pumps. He
observed that the project 1s one of the most useful in rural water and sani-
tation, as it could increase the percentage of the rural population having
access to water supply up to 25% - as mentioned in the Global Target for

the end of 1980.

et e i = e s - S s e



Following the nomination of the Chairman, Mr. Bennell, and the rappor-
teurs, Mr. Lert and Mr. Henry, Mr. Hofkes of the IRC reviewed the major
points raised by organizations that had been invited to comment on the
Handbook prepared by Mr. McJunkin. Mr. Hofkes commented that the objec-
tive was to improve the handbook, and that the major points raised by
organizations which had submitted comments were:

1. the need to develop more effective community participation

: 2. the need to evaluate, on a systematic basis, hand pumps that were
; currently in use

3. the need to examine alternative materials, such as PVC which
appeared to have considerable potential

Dr. McJunkin, in opening the discussion of his paper, stated that the

hand pump situation at this stage posed more questions than answers, but
that it was generally considered that the experience with hand pumps in
rural water programmes was poor. Dr. McJunkin emphasized that he considered
this to be an interim report, to which he expected the comments and con-

tributions of people in the field.

After Dr. McJunkin reviewed his report, a number of participants commented,
highlighting the following points:

A. the failure rate of existing handpumps in some countries was as high as
80%

B. There is a need:
1. for a uniform terminology
.) 2, to explore the application of alternative materials

3. to develop a technology which combines the factors of minimum cost
and complexity with maximum reliability

4. to examine the social and institutional problems associated with
the technological aspects of hand pumps

5. to explore the relationship of research in the hand pump field to
manufacturing technology

6. to develop a uniform methodology for the research, development and
field testing of a new hand pump technology, in order to enable
information to be compiled and disseminated on a systematic basis

In order to clarify the terminology for the meeting, Mr. Journey, at the

request of the chairman, listed the following terms:



Tubewell
1. screen
2. lower well casing

3. upper well casing

¢

1. pump stand

2. column (drop) pipe
3. pump rod

4. pump cylinder

The chairman, in summarizing the discussion, observed

~3-

it was apparent

that we would need to develop basic technical options which could be

applied to varying sets of situations, and that a document which ana-

lyzed the financial, technical and social aspects of rural water tech-

nology was needed.
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DAILY REPORT ON TUESDAY, JULY 13

' . Mr. Journey described the pumping concept he was proposing: it utilizes
4 PVC pipe and a piston and check valve which could be manufactured lo-
cally.
He rentioned that this concept was already being used in Ghana and
Thailand, where it had been developed ‘independently.
It was generally considered. that the concept had considerable potential

and warranted further field testing and development.

Mr. Emmanuel described the development of the Bangalore pump in India,
the details of which are contained in Dr. McJunkin's report. -
Mr. Chakravarty, in describing the steps that were taken to develop the
pump, emphasized that they associated a manufacturer with the project
from the outset. This ensured that the research was conducted in an

‘ atmosphere relevant to the'conditions which would prevail in a manufac-
turing process.

The pump will be field tested during the next few months.

Mr. Kumar, referring to cost data in a WHO report on the Bangalore pump,
mentioned that the prices quoted were considerably below the current
prices being quoted by the manufacturer. This raises some basic questions
which remain to be answered. He emphasized that there was still consi-
derable work to be done before the pump could be produced on a large

scale.

Mr. Abrobah—Cudjoe questioned Mr. Chakravarty as to whether he had conducted



any comparative rate of wear studies on PVC and epoxy cylinders. Mr.

Chakravarty said no studies had been made.

Mr. Journey mentioned that his enquiries in 1975 indicated that no
PVC rate of wear studies were available.

The rate of wear studies are now being conducted in Germany.

Mr. Fannon described the history of the evolution of the Battelle
pump in the context of the Bangladesh rural water programme. He em-
phasized that cost and availability factors would become more impor-

tant. He also stressed the importance of local manufacture, in order

to ensure the availability of spare parts.
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DAILY REPORT ON THURSDAY, JULY 15th

The morning session was opened with comments on the McJunkin handbook and

the state of the arts regarding hand pumps by each group's chairman.

Chapter four was criticized first, concentrating on the following points:

1. Little importance is given to the financial aspects related to pro-
ducing a hand pump. -

2. The scope of the handbook is not clear.

3. Operation and maintenance procedures are neglected

4. A glossary of terms and definitions should be included in the handbook.

Chapter two and six were covered next, with the following observations:

1. There is a need for financial data, including cost ratios, quoted
quantities of materials, man hours, and capital and revenue components.

2. A glossary of terms and definitions should be included.

3. The foundry section is overly emphasized with little mention of alterna-
tives such as fabrication, plastics or assembly only.

4, Many of the drawings are incomplete or incorrect.

5. There needs to be mentioned in greater detail the pump types in current

use, e.g. CREALIUS, BANGALORE, SHINYANGA, etd.

Chapters three and five were discussed also:

1. A glossary of terms is needed.

2. Drawings might be more complete, utilizing common nomenclature which is
most descriptive of the component.

3. Additional information is needed concerning other types of pumps in use,
particularly the chain pump and mono pump types.

4. A force diagrém of the handle might be added using typical forces to
illustrate the written explanations. It was also felt that typical leverage

advantages ranged, in the handbook, from one to three and that more



&

reasonable numbers might be used in the illustrations.

5. There needs tc be an expansion of the discussion on bearings.

Comments by the general audience were heard after each group chairman's
critique. The comments, in general, were constructive and well-taken by the

participants of the workshop.

Mr. Shawcross gave a presentation on the Bangladesh water programme. The

presentation covered data gathered so far and the status of the water programme.

Major points made were, as follows:

1. 1,200 deep wells were completed mid 1975

2. 160,000 shallow wells were completed mid 1976

3. 155,000 shallow wells have been started and will be completed mid 1979

4, 5000 deep wells will be completed by mid 1979

5. The overall rural drinking water situation shows 30 percent of the popu-
lation being served in 1970, 60 percent in 1976, and there will be an
estimated 80 percent by 1979 being served.

6. PVC pipe, instead of G.I. pipe, is used decreasing cost of pumps conside-
rably

7. The hand pump used has been modified to where it is fairly reliable

8. Prototypes of new types of hand pumps have been completed (for family use
inside of the house)

9. Manual irrigation pumps appear to have quite a biﬁ of potential

10. The rationale for choosing a pump that will be suitable for widespread
distribution depends on such things as tradition, existing pumps, cost of
wells, cost of pump alternatives, intensity of use, stresses on pump,
types of maintenance organization, social attitude of population served,
and local production ability. N

11. With regular maintenance any reasonable'pump design can be kept in operation.
However, a well designed pump is more easily maintained than a poorly de-

signed pump.

Mr. C.J. Bonnier made a presentation on Shinyanga shallow wells. After a
slide viewing a general discussion was held, concentrating on cost of the pump
and well (both total about $ 1625), environmental aspects, and alternatives

available to the use of the Shinyanga well. Practices of maintenance were



questioned and how maintenance could be improved.

An interesting movie was shown by Mr. Robertson, covering the piping of water

in Africa. It was obvious from the workshop participants that much was gained

from the movie.

The workshop participants were broken into four groups for the remainder of

the day. The groups were, as follows:

1.

Planhing (manpower training,. education, selection of suppliers, financial
planning, etc.)

Management (maintenance organization, wisdom of local manufacturing versus
alternative methods such as assembly or importing, extension of programmes,
staffing, etc.)

Technology (need for futher research, field testing, comparative studies,
government specifications, etc.)

Clearing-house functions (follow-up, information dissemination, glossary

of terms, etc.)
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COMMENTS ON THE DRAFT
GUIDELINES ON HANDPUMPS

received from:

1. Mr. S.B. Watt, National College of Agricultural Engineering,

Silsoeh Bedfordshire, U.K., June 1976.
2. Mr. M.G. Beyer, Adviser, UNICEF, New York, May 1976.
3. Mr. R. Phillips, UNICEF Dacca, Bangladesh, June 1976.
4., Mr, A. Abrobah-Cudjoe, Kumasi, éhana, July 1976,
5. Mr. K. Osei-Poku, Accra, Ghana, July 1976.

6. Mr. D. Donaldson, PAHO/WHO, Washington, July 1976.
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INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme -or activity

NUMBER:

TITLE:

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

SHORT DESCRIPTION:

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional) .
A. less than US$ 50,000 ’

B. US$ 50,00 - 100,000

C. USs$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRTIORITY INDICATION:

CODE AND NAME TASK GROUP:

DATE OF SUBMITTANCE:
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RECOMMENDATION

for a study, programme or activity

NUMBER:

TITLE: laboratory Evaluation

ORJECTTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

Laboratory evaluation of all pumps possible under controlled conditions for
comparison and evaluation

”

SHORT DESCRIPTION:

a rather permanent laboratory set-up to test hand pumps under various head
conditions. All measurements would be the same

TIME REQUIRED:.
continuous but low manpower

ASSISTANCE REQUIRED: (financial, executional) ¢
A. less than US$ 50,000 '

B. US$ 50,00

C. USs$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

' NEED FOR COORDINATION:

Data internationally distributed

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:
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RECOMMENDATION

for a study, programme or activity

NUMBER:

TITLE: Assistance in formulation of national plan for well/hand pump rural
- water supply programme

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

The national plan (long term plan) should serve as the basis on which shorter
term programmes may be based "

SHORT DESCRIPTION:

A guideline on planning will assis national water supply planning authorities

in formulation of the national plan.
Where local planning capacity is not available, outside assistance in formu-

lating such a plan may be welcome.

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50, '
B. US$% 50,00 - ,000

C. USs$ 10 - 1.000.000
ater than US$ 1.000.000

' NEED FOR COORDINATION:

PRIORITY INDICATION:

" A' "

CODE AND NAME TASK GROUP: Planning - Group 1
DATE OF SUBMITTANCE: 16 July 1976
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RECOMMENDATION

for a study, programme or activity

NUMBER: 2

TITLE: Guideline on drilling proéedures or techniques as applicable
to different ground conditions

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

To provide information which may be necessary to planners

SHORT DESCRIPTION:

The guidelines should provide information on the most suitable drilling
procedures for the various'types of ground conditions that may be encoutered.
Information regarding equipment, accessoires, with inventory of supplies

and rough cost will be useful.

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional) t
A. less than US$ 50,000 .

B. USs$ 50,00 - 100,000
C. US$ 100,000 - 1.000.000 PRIORITY: B
D. greater than US$ 1.000.000

' NEED FOR -COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP: Planning - Group 1
DATE OF SUBMITTANCE: 16th Juty, 1976
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RECOMMENDATION

for a study, programme or activity

NUMBER: - 3

TITLE: Community Involvement (in a hand pump programme)

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

To give guidelines on how the communities can be involved and motivated in
the installation and maintenance of the hand pumps

SHORT DESCRIPTION:

Study of customs & traditional beliefs
Health Education in formation of committees & local responsibility
in training in maintenance

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000 :

B. US% 50,00 - 100,000

C.- US$ 100,000 - 1.000.000 - PRIORITY a.
D. greater than US$ 1.000.000

' NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP: Planning - Group 1

DATE OF SUBMITTANCE: 16th July, 1976
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RECOMMENDATION

for a study, programme or activity

9 NUMBER: 4

] TITLE: Existing maintenance systems in so far as it may affect
planning '

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

Planning costs will be influenced by the responsibility for pump maintenance

SHORT DESCRIPTION:

A study of maintenance sysfems & responsibility therefore, in various countries
of the regions will be useful. The ultimate goal will be to make the community
responsible for this , although at present this is not so in some courtries

. Community responsibility will releave the government of this cost and will
also ensure higher success of the programme
TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 .

B. US$ 50,00 - 100,000

C. USsS$ 100,000 - 1.000.000

D. greater than US$ 1.000.000 PRIORITY: B

' NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP: . Planning - Group 1
16th July, 1976

DATE OF SUBMITTANCE:
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RECOMMENDATION

for a study, programme or activity

' NUMBER: 5

TITLE: Study of manufacturing capacity at Country level

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

To access local production of hand pumps and encourage local production

SHORT DESCRIPTION:

Some countries still do not have local production facilities, local production
of hand pumps is essential in this programme. Assistance in this direction would
be useful, in the form of international or bilateral aid.

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional) N

A. less than US$ 50,000 '

B. US$ 50,00 - 100,000 .

C. US$ 100,000 - 1.000.000 ) " PRIORITY B
D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP: Planning - Group 1
i6th July, 1976
DATE OF SUBMITTANCE:
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ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme or activity

. NUMBER: 1

T1TLE: Vvalve Engineering Approach to Design and Testing of Basic Piston Pump

Components to withstand heavy stress

OBJECT'IVE OF THE STUDY, PROGRAMME OR ACTIVITY:

Through valve engineering to improve designs for pump components, including:
1. bearing interfaces (pivots)

2. valves

3. cap seals/cylinder interface

4. fasteners

5. support structures for pump lever system

SHORT DESCRIPTION:

The following steps will be taken to achieve the objective:
1. information gathering
2. analysis and design
3. field and laboratory testing
‘ 4. evaluation of testing

5. commendations for redesign and retestln
TIME REQUIRED: " ° g g

3 years

ASSISTANCE REQUIRED: (financial, executional)
A. 1less than US$ 50,000 ‘
B. Us$% 50,00 - 100,000

C. Us$ 100,000 -(1.000.000,

D. greater than US$ 1.000.000

' NEED FOR COORDINATION:
ébsolutely; multi.agency, multi discipline approach

PRIOCRITY INDICATION:

Top, because of inadequate hardware available, as evidenced by failure rate of
pumps in field

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE: July 16, 1976
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RECOMMENDATION

for a study, programme or activity

NUMBER:

TITLE:

OBJECTIVE OF THE STUDY, PROGRAIMME OR ACTIVITY:

To bring the workshops information to the hands of those responsible for hand
pump installation and maintenance in the field, and where appropriate, to the
users.

SHORT DESCRIPTION:

To prepare (pamphlets) handbooks and other instructuctive material for low level
consumption. This material to be prepared in the recipient country.

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional) =
A. less than US$ 50,000 !

B. US$ 50,00 - 100,000

C. Us$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP: 1D
DATE OF SUBMITTANCE:
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RECOMMENDATION

for a study, programme or activity

. NUMBER:

TITLE: Standardization of materials and specifications and test methods.

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

Prepare recommended terms and definitions for the equipment, materials, and
works for rural handpump water sypply systems. Prepare recommended qpec1f1catlons, .
for materials for all components of such systems and dimensions.

SHORT DESCRIPTION:

Compile available information on equipment, materials and facilities being built
and utilized.
Slect most common technology and component sizes.
Prepare materials specifications using available ones.
. Prepare standard methods for testing the hydraulic efficiency, durablllty and

mechanical efficiency of pumping equipment.
TIME REQUIRED:

ASSISTANCE REQUiRED: (financial, executional)
A. less than US$ 50,000 '

B. US$ 50,00 - 100,000

C. Us$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

' NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:
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RECOMMENDATION

for a study, programme or activity

TITLE: -\-\V\XYLW\Q \‘\b\/ — wﬁ\\ ,*2%\?»‘ ?m\f&

OBJELCTIVE OF THE STUDY, PROGRAMME OR ACTIVITY: .
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ASSISTANCE REQUIRED: (financial, executional)

<t

A. less than US$ 50,000

B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:
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RECOMMENDATION

for a'study, programme or activity

NUMBER: 3

TITLE : Design and Testing of basic piston pump components to-withstand

heavy stress

OBJECTIVZ OF THE STUDY, PROGRAMME CR aACTIVITY:

RA) to improve designs for pump compcnents: 1) bearing interfaces (pivots)
2) valves
3) cap.scale/cylinder interface
B) to enable standardization of these improved components with respectvto:

(1) materials; (2) dimensions; (3) combination of interfaces
SHORT DESCRIPTICHN:

Information gathering—————___;? analysis and

//Q;,field testing
ignZ” i e endations
DeSng*\ﬂylab. testing/>¥—-—£>evaluatlon———f——_y? recomm L

|

75

TIME REQUIRED:  rhyee years . :

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000
B. Us$ 50,00 - 100,000

(::) Us$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP: (III) Working Group on Technology
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- RECOMMENDATION

for a‘study, programme or activity

NUMBER:

TITLE : Advisory Maintenance Group

OBJECTIVE OF THE EHYBYIXPREERANXIXPR ACTIVITY:

To get together professionals with experience (executive positions) in
rural water supply, to carry out a study on Maintenance organizations,
~ obtain funds, advise the partidipating countries as to the setting of maintenance

organizations and evaluate results.

SHORT DESCRIPTION:

The group will need:

- make a survey

~ identify possible types of organizations

- obtain commitments

- supervise progress & evaluate

~ and especially ADVISE (Administrative & Technlcal)

TIME REQUIRED: 1 month - study

1 month - obtaining commitments & initiate
1 year - first step

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000

B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D; greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP
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RECOMMENDATION

for avstudy, programme or activity

NUMBER:

TITLE : Follow-up Training for Operators "Hard Pump Programme

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

1. To have a preventiveé maintenance of the Hand Pump

2. To supervise the operators or personal concern.

SHORT DESCRIPTION:

Training of Operators and Supervisor, Personnel Concern,

Hand Pumps Repair

TIME REQUTRED: 3 years programme , .

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 )

B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than Us$ 1.000.000

NEED FOR COORDINATION:
’ Agencies concerns both in central -and local government

CODE AND NAME TASK GROUP:
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RECOMMENDAT ION

for a study, programme or activity

NUMBER:

TITLE :

OBJECTIVE OF THE STUDY, PRCOGRAMME OR ACTIVITY:

Comparative study of different types of hand pumps (8) and evaluation of
their performance vis-a-vis cost (capitalized value of securring and

"a period of 2 years + capital cost) in similar situations.

SHORT DESCRIPTION:

<“~ i) study of the frequency of failures of different parts and pump as a whole

TIME REQUIRED: 2 years R

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 '
B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than Us$ 1.000.000

NEED FOR COORDINATION:

CPHEEO

CODE AND NAME TASK GROUP:



whointernaﬁonalrefﬂrcncocontrcforccnnnuniU*Watersupply

posial address: p.o. bo¢ 140, feidechondan, the netherlands
oitica aZdress: nw havansiraal §, voorbrrg (the hague)
tcleplions: 070 - 63 42 51, teiegr: woridwier the hajgue, telex: 33504

9

i e e

Yo

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATJON

: : for a‘study, programme or activity

NUMBER:

TITLE

OBJECTIVE CF THE STUDY, PROGRA!MM:Z OR ACTIVITY:

To compile information on the present types of organizations at regional

and village level that are participating in rural water supply programnes,

on the systems of rates and charges and prepare an analytical report from
" which orientation for future programmes can be taken.

SHORT DESCRIPTION:

Types of organizations at village and regional level
Functions, responsibilities and legal

Systems of rates and charge

Degree of success in collecting rates and charges
Use and application of rates and charges

TIME REQUIRED: R

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 )

B. USs$ 50,00 - 100,000

c. Usf 100,000 - 1.000.000

D. greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP:



vvhointernational reference centre for community watzi supply

.
K
>~ s - . tc
Lo postal address: p.o. bo¢ 140, leidschondam, the nethardands. i
&4 oltice address: o Wy ansioat 6, voorbrg the hasue) o (:)
teicphone: 070 - 68 42 &1, tolcyr: worldwater the hague, telds: 33004 o
: 1
3

INTERNATIONAL VORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

T RECOMMENDAT ION

for a 'study, programme or activity

<. NUMBER: o ‘ '

[
TITLE : The state of the art on Hand Pumps

B .

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

To keep available central records, of all available facts pertinent to .
the user, on handpumps being used for village supply schemes.

SHORT DESCRIPTION: , i

. Series of 3 page documents including
( 1. name of pump + drawing : ’
. number in use and comments '
. head, delivery, efficiency
. cost to an agreed system .

. manufacturing guidelin%s, materials, labour etc.

6. sggcial goints and addresses for further information
TIME QUIRED: .

=W

(S

continuous

ASSISTANCE REQUIRED: (financial, executibnai)

A. less than US$ 50,000 i
B. US$ 50,00 - 100,000 '
C. US$ 100,000 - 1.000.000 ' |
D. greater than Us$ 1.000.000 .

NEED FOR COORDINATION:

MAJOR




who international refercnce centre for community vater

pos:al address: p.o. bov 140, leidschandam, the nethertands
oilice addross: e bavansisaat §, voorbug (the hague)
tcicphone: 026 - 69 42 51, toicyr.: worluwater the higuo, telex: 33504

(o
o

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDAT ION

for a'study, programme or activity

NUMBER:

TITLE : Directors of Manufacturers of Hand Pumps and its components

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

1. name, address, country
2. list of products, size range
3. special feature, if any
4. cross-reference-product/component
areas/regicns where these products have been used

SHORT DESCRIPTION:

.

TIME REQUIRED: One year 3

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 N ‘
B. US$ 50,00 - 100,000

C. Us$ 100,000 ~ 1.000.000

D. greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP. Group D



wn

who international reference cenire for community watsr

postal address: p.o. bo¢ 140, luidechendam, the natherlands
oilice addross: rer bavansiraat 6, voorbnrg (the hasur)
teicphione: 020 - 60 42 51, tolgyr: worldwaier tho hague, telss: 33604

upnty

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDAT ION

for a.study, programme or activity

NUMBER:

TITLE : Bibliography of available literature relating to hand pumps - deep
well and shallow well . -

OBJECTIVE OI' THE STUDY, PROGRAMMEZ OR ACTIVITY:

Exhaustive list with full details of the name of author, publisher and
year when published

SHORT DESCRIPTION:

Please see above

. .(’-\
i
e

TIME REQUIRED: One year L

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000

B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP: Group D
15th Julv. 1976 . _ _ . . o ..



who international reference centre for community watz2i supply

postal 2ddress: p.o. bo¢ 140, leivechandam, the netharfands

oiice address: e bavansinaat §, voorburg (the hague)

teicphone: 070 - 63 42 81, telc ;s worldwater the haguo, telex: 33504
P 3 i

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a'study, programme or activity

NUMBER:

TITLE : Preparation of a Glossary of technical terms and selection of
key words )

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

This study will be basis for the development of a data bank

SHORT DESCRIPTION:

TIME REQUIRED: 1 year . .

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 -
B. US$ 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP: Group D.

e e e - S Frm



i who international reference centre for community water supply
ﬁf postal address: p.o. b4 140, leidschendany, the netharands >
L oftice address: o bavansizaat §, voorbnueg (the hajun)
. telcphone: 070 - (0 42 &1, tolegrs woricwater tho hayue, telex: 33504
INTERNATIONAL WORKSHOP
ON HAND PU!PS
The Hague, 12-16 July 1976
RECOMMENDAT ION
for a.study, programme or activity
( NUMBER:
TITLE : Development and technical improvement of a handpump made- from pipe
and related parts
OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:
Develop a simple and economical type of pump .

SHORT DESCRIPTION:

TIME REQUIRED: 1. year s

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000

B. US$ 50,00 - 100,000

C. Us$. 100,000 - 1.000.000

D. greater than Us$ 1.000.000

NEED FOR COORDINATION:

CODE AND NAME TASK GROUP: Group D.



wheo international reference centre for community water supply

7’ .
postal address: p.o. box 140, leldschendam, the netherlands
oifice address: nw havenstraat 8, voorburg (tho hague)
felephone: 070 - 63 42 51, telegr.: worldwater the hague, telex: 33604

/S

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme or activity
o

NUMBER:

TITLE:
MLU\,Q.Q L,OO._“\"»/ cuuj,\...(-té .’::-~‘z,524{;'-~/“ S -

‘ il ulll iﬁg,,
C/O\A*HMVQ,%_‘Q..Q 13\'...,0\.?'. @5}_,. ;’;&;%{Ac‘w\ L.-L-»’J._ ~
1

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

AR oo
{ 0. n f W et AL Cat ™

Y . "\
C%methJu_ PR T e

T 4
[ \ ¢

< 1
k\’x..,ox Q L Pa’\/j \.“ P o o g el e ,2:7"- Gins €8
&

’\.\,,w_ L o (\ (\"'\ o \ A

SHORT DESCRIPTION:

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 '
B. US$% 50,00 - 100,000

C. US$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

' NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:



who international referencec centre for communit

7/ .

y water supply
postal address: p.o. box 140, Icidschendam, tho retherlands ' .
olfice address: nw havenstraat 6, voorburg (the hague)

telephone: 070 - 69 42 51, telegr.: woridwaler tho hague, telex: 33604

INTERNATIONAL WORKSHOP
ON HAND PUMPS
The Hague, 12-16 July 1976
RECOMMENDATION
. /——\ . _. -——";
 for (@ study, Rﬁ@@r&e@@
. NUMBER:
) TITLE:
3= - Iy <3 i
OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:
,/“ / . :.—41, L - - . / ) . /./ ’,‘. . , ! L
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SHORT DESCRIPTION: R R S AU
B i’ . . ., 1 ¢ v 1
/"':’ A AR '.-‘/,"l;,\/ . .
, e
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TIME 'REQUIRED: 1,(/ [lg,»;/w,i,

AN
S

I3

0

) SEAUSOLALLG e & §p
- . ‘»~/",/‘
I i .70

ASSISTANCE REQUIRED: (financial, executional)

PR el SRS

A. less than US$ 50,000

‘ R AP

B. US$% 50,00 - 100,000

C. Us$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:
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whointernaﬁonalreferencccentreforconnnunHyiwatersUppiy
postal address: p.o. box 140, Ieidschendain, the notherlands .A . ‘
olfice address: nw havenstraat 6, voorburg (1'i0 haguo) . . L e

telephone: 070 - €9 42 51, telegr.: worldwater the hague, telex: 33604

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a<§£§;2, piogramme or activity

NUMBER:

TITLE: P2y Z\’ﬁéﬁ/}/ﬂ;’ cessS

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

e ’
A /-V“/ 5 J'f - P
7 ol v craal’c e 7o 7/ e e '
s - /’“ 3 - " - et - s /" ..
a5 G //’/"0;7/’\7//:'5 SO TECr g ){2‘,;’/(" ,’:./'c,o 0 e SRR
ol waker suint, pressers
SHORT DESCRIPTION: ,
- . , e _— , s, ,.,,y'/.f// st o
(orloed ahFe o A AL 4 EECYT CHEL T
5 o e e iy A A I Y S IE P AL AT AN
el b cools  er @FLlsrsessIl, @t ;

v, er . .y
oy :‘ A Il LEET G
ConsPArucrion,  SUpervislon, oty Soea/ A @aiea iy add T GG
. . . IRy AVASS A Sty m s 2T Ll
SR it w2 erdon oo nnSs refidoc/ S0 I

- . PP
TIME REQUIRED; /',;/U//?JC’/" o+ /)C"O/J//& et C;’ ',7.4/7 e TS ISl L
Fegple  serred, Semeitfy of  disec coprwsn
’
' el e

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 '
B. US$% 50,00 - 100,000

C. US$ 100,000 - 1.000.000
D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

et e e e+ e s

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:



who:ntornahona!referenCucentreforconnnunny Natersupplv

. postal address: p.o. bax 140, Icldschcndam tho netherlands
. oifice address: nw havenstraat 6, voorburg (the haquo) s . T
’ telephone: 070 - 63 42 51, telegr.: worldwater the hague, telex: 33604 . /(?

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme or activity

NUMBER:

e

TITLE:

/\ / i "n-\
OBJECTIVE OF THE/STUDY P,kOG’@Ab OR ACTIV.LTY.I

k.,/ 7 o a , . .
7//)/(, //) AULLCLAL sl DD L bl e e[l L
/

- = s / - ,' ' t .
i, vy . / 0 N e e 17 ~5 . . . - )
7/1 Lt /////, 4 <’<. SN d% a A//z’/.‘ﬂ._ '/Liwf,-".':'a»// : //Lo/é(, QELiLio. U N v e

'fl ! ’ B
fu/// A x/'oC{/d/'VD ,@: A/ L6l 0 fff/ij?/ﬁj,;ng/ ,73;4' Cpieunte e
'\ :1\. "’\ . L/ /I/[ ,l-\/,_/// N /’.\_ " o , e Cy . :
/ SHORT DESCRIPTIO;I' I R AN LI /,~/ ,
@) /it
5 oo SiC " .
f SRR SN e 1
TIME REQUIRED: é;%ﬂfj, Ul dEV ALY L e 2l /hf.&4¢f§ ,/;A';Mgt:z
f,,'/ “{///:/')\. JT ~/y.' [T < ""," 1 R 7"} bt l. v
/};:,/—)!c/,'j - ‘("-Lf("_-(“l . ﬁ.z/ LL‘ ‘ .\.,; -,’..L‘.v.,,L—} B /.,/{- ot bk LR (-._) /I; .'.,,’ ,{‘I_,/ ) )
y o el ‘ ¢ )/\‘ ki b . ‘-/—' * b e - 7“'.‘
ASSISTANCE REQUTRED- (financial, executlouQW) A BT L G : i
: T . R T P J
A, L\ess than Uus$ 50, OQ__) izasy .;ézxégd Do Veieoo byl SARNE
S AV A S A A
B. US% 50,00 - 100,000 U 40D fUL V{A
C. Us$ 100,000 - 1.0300.000 '
D. greater than US$ 1.000.000
" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:



who internationai reference centre for community water suppiy

postal address: p.o. box 140, Icldschendam, the netherlands ’ ) S
oifico address: nw havenstraat 6, voorburg (tho haqua)  ° - T '
tclephone: 070 - 63 42 51, telegr.: worldwater tho hague, tolex: 33604 Lo /\g

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATTION

for a@, pmgmmo@ﬁy

' NUMBER:
O —————n.

TITLE:

OBJECTIVE OF ﬁ§;<;;§;;> ééoeﬁAmME/OR“ACTIVIT;)

[S———
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/) lfi"i' ﬁ”.ilif,Lﬁ;‘ Lio e Aﬂ/r&f[f.i A dlfiﬁlfﬁffzg N
W o
—
2) /// //«v«, Lty 7’/¢f(/,/(w é Lo /JA/,(/({ o/u ” Ltitlipre. s el
3 1
- N . A
) xo T ! ) / i 'I > ’

‘ P < . j, . o LN
y - : PP .. [ L NP M
¢ [
) ;
,

TIME REQGIRED:
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o i z:i[/zta Sliddy gallt ,;.;’.:'/.;Z.-z’.:‘c'c:/:‘-e / / yzzwm. (:i.’ LR R
tf 5 , i

Ny

L

3

ASSISTANCE REQUIRED: (financial, executional) .

A. less than US$ 50,000
T S

B. US$ 50,00 ~_100,000.

C. Us$ 100,000 - 1.000.000

D. greater than US$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:



\thInternatlonalreferencc centre for con1m{u1ny water Supply

poataladdress p.o. box 140, Icldschcndn n, the notherlands
oifice address: nw havenstraat 6, voorburg (1lie haguo) . o
telephone: 070 - 63 42 51, telegr.: worldwaler the hague, telex: 33604 Lo ZO

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme or activity

LT I
. NUMBER: ‘
. /
VS : . (/ ‘:;-££ . AP ." R ’
TITLE: Ao&ug_, Lot Bt § g EXAE /!M-LO’C Le. L ) oy i
(&) C,"
OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:
/ 20, X '{_ e f', . T '
H , . N
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; et - - .
SHORT DESCRIPTION: SR I TP AL J

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional) .
A. 1less than US$ 50,000 '

B. US$ 50,00 - 100,000

C. US$% 100,000 - 1.000.000

D. greater than UsS$ 1.000.000

" NEED FOR COORDINATION:

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE OF SUBMITTANCE:



who international reference centre for community water SUppTy
postal address: p.o. box 140, leidschendam, the netherlands ' R

olfice address: nw havenstraat 6, voorburg (thae haguo) s : T

telephone: 070 - 63 42 51, telcgr.: wotldwater tho hague, telex: 33604 L o@/

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDATION

for a study, programme or activity

NUMBER:

TITLE:

—————

L A2 ow e 53:?:L1 /AL T D

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:

el aTR e e sl e BT AL
Vool e \ D e T2wer o r 0 L A ee i B
.\“‘" O NTo CO [Za RN ”'\? YT L OO c‘; s .\,J 5 U o _3—:,',_ N ¥ ,__-J‘
SHORT DESCRIPTION:
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Cordlimenug FEOL Lo Vs D D v e
ASSISTANCE REQUIRED: (financial, executional) ;
A. less than US$ 50,000 '
B. US$ 50,007 100,000
C. USs$ 100,000 - 1.000.000
D. greater than US$ 1.000.000
' NEED FOR COORDINATION: .
—15:) AT \ 4 VL, FEiede | L A VQ\L_,\\AJ\ =TV = Lz T LT

PRIORITY INDICATION:

CODE AND NAME TASK GROUP:
DATE O SUBMITTANCE:



< 4 whointernauonal reicrence centre ior coemmunity water supnly
L5 - N . i by
P2 4
H A postal address: p.o. box 140, leidschendany, the natherlands . . )
LI S ollice address: mw havenstiaat 6, veorburg (the hague)
bR tcicphone: 070~ 69 42 §1, telegr: worldwater the hague, telex: 33504 : . 52

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDAT ION

for aAstudy, programme or activity

NUMBER:

@

TITLE : (L.:_ o ﬁ:(k 28 ( '{: \'n-:«:ss:«;f:l [ LC}_ e ('\»\'%lt'L /)’ ISR (/

Lot [ ; i . A
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OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:
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SHORT DESCRIPTION: A s ot . oa ;

. . j
l\; S L [ /'-"‘, /.;{_.3,‘ . ) Les Froo U, P ~/-;.'. TR f“_l'.“ o

[N i"')‘u'z;.'_ ’\‘\-;;-_\ ;/' o o, "f» RS L'j,\.’ -\ /e o f_ri_.’. - ){,@; e IR

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)

A. less than US$ 50,000

B. US$ 50,00 - 100,000

C. Us$ 100,000 - 1.000.000

D. gréater than US$ 1.000.000

ffiic-ﬁ:(?y‘ : A

NEED FOR COORDINATION:

3 cp . I 7 0. e
CODE AND NAME TASK GROUP: PLANN iNZ, - GReuO

date of submittance: : - Ty {Qfﬁ



whountornaﬁonalrefcrcncoconircforconnnuniufwatarsupplv
postal address: p.o. box 140, teidechondam, the natharlands

oitice addersy: raw bavenstidat §, voarburg (the haguw)

teicphone: 070 - 60 42 51, toicsr.: worlc inter the hague, telex: 33604 ) : 2‘;

INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDAT ION

for a'study,,programme or activity
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SHORT DESCRIPTION: i ¢, . Ao Ghoiiin oo o

T CINTIR PE NI IV TR {\;~i3<.‘\ N I ”'r.f T Umo iy s
. Gyl oSl T el 0L 0 T
[ Pride-a A S s M R I LG RO A UIrE S N

i
N DR ST I RO SN T 4 seslal Usuvsy R b i < ‘e R - o }
v \ y > , i 1 } 4 - L
! L

TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$ 50,000 i -
B. US$ 50,00 - 100,000

A
P~
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n

- )3

2

I
VAS

C. Us$ 100,000 -~ 1.000.000 (VA
. 1/
D.~ greater than US$ 1.000.000
NEED FOR COORDINATION:
VAN N e - o e

CODE AND NAME TASK GROUP:

date of submittance: L Ty \{f



whoinunnahonalrekwenccccnneforoonnnun“yvxﬂorsup
posial address: p.o. box 140, feidechendam, the nethertande

ollice addross: mv bavensiraat §, voorboeg (the hagu)

teicphone: 070 - 69 42 51, teiegr.: worldwater the hagug, telex: 33504

I

INTERNATIGNAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

RECOMMENDAT ION

for a'study, programme -or-activity

W

NUMBER:

TITLE : -

OBJECTIVE OF THE STUDY, PROGRAMME OR ACTIVITY:
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TIME REQUIRED:

ASSISTANCE REQUIRED: (financial, executional)
A. less than US$’§0,000
Ve
B. Us$ 50,00 - 100,000
C. US$ 100,000 - 1.000.000
PRy /-
D. greater than US$ 1.000.000 - -"/ :
NEED FOR COORDINATION:
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LIST OF RECOMMENDATIONS

B o o s e e e - ——

————— -

No.

Title

Priority

Additional Remarks

10.

11.

12.

13.

14.

15,

16.

Value Engineering approach to design and
testing of basic piston pump components
to withstand heavy stress.

Standardization of materials and speci-
fications and test methods.

Hand pump list - well tested pumps.

Design and testing of basic piston pump
. components to withstand heavy stress.

Advisory Maintenance Group

Follow-up Training for operators "Hand
Pump Programme"

The state of the art on Hand Pumps

Directors of Manufacturers of Hand Pumps
and its components.

Bibliography of available literature re-
lating to hand pumps - deepwell and
shallow well.

Preparation of a glossary of technical
terms and selection of key words.

Development and. technical improvement of a
handpump made from pipe and related parts

Compérative study of different kinds of
ruyral water supply systems.
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INTERNATIONAI, WORKSHOP
................ ON HAND PUMPS

The Hague, 12-16 July 1976

LIST OF RECOMMENDATIONS Continued (=2-)

No. Title : . S , Priority | Additional Remarks
' 17. Total Programme Costs.

18,

19.

20, Solar energy and rural watexr supply.

21, Laboratory evaluation,

'

22, Assistance in formulation of national plans
for well/hand pump rural water supply

programme.

23. Guideline on drilling procedures and teche
niques as applicable to different ground
conditions,

24, Community involyement (in a hand pump

. programme) .

25. Existing maintenance systems in so far as
it may affect planning.

26. study of manufacturing capacity at
country level.




CHARACTERISTICS SOUGHT FOR HAND PUMPS

FOR
DRINKING WATER SUPPLIES IN DEVELOPING COUNTRIES

¥ ¥ % % & # # #

LOW COST
CAPITAL COST
OPERATING AND MAINTENANCE COST

LOW POWER REQUIREMENT

SIMPLE TECHNOLOGY
LOW SPEED
BEARING, SEALS, PIVOTS, GEARS, CONNECTORS, ETC.
COMPATIBLE WITH USERS
LOCAL MAINTENANCE AND REPAIR
RESISTANT TO VANDALISM AND PILFERAGE

LOCAL MANUFACTURE
COMPATIBLE WITH LOCAL SKILLS, MATERIALS, AND OTHER RESOURCES
LOCAL CURRENCIES, LOWER TRANSPORT COSTS
STIMULATE LOCAL INDUSTRY
LOCAL EMPLOYMENT
LOCAL AVAILABILITY OF REPLACEMENT PARTS

SANITARY
RELIABLE
DURABLE

USER ACCEPTANCE
LOCAL CUSTOMS
ANTHROPOMETRICS
ERGOMETRICS

STANDARD PRACTICES
ECONOMIES OF SCALE
MAINTENANCE
PARTS AVAILABILITY AND STORAGE
TRAINING
COMPARISON QOF PUMPS

VERSATILITY
SHALLOW WELL OR DEEP WELL
SMALL OR LARGE DIAMETER WELLS
FORCE PUMP
OTHER PRIME MOVERS



-

r—— L

wire international reference centre for community watar supply

postit adchions: poe. box 140, tcich uhzndam, the nethedands
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INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

REPORT WORKING GROUP 1

- —— - —— o > - -

Comments on Chapter 4, "Guidelines on Hand Pumps", by F.E. McJunkin.

It is the feeling of Working Group I, that the scope of the draft handbook

is not very clear, so that we had to make assumptions as to our starting point.
We think that a handbook of this type should deal with the subject in a very
orderly way, and should be very practical if it is to be useful to planners and
executive engineers in developing countries.

In order to complement what is missing, we wrote the subtitles of what we

think should be dealt with in the chapter. We have omitted those paragraphs
dealing with theory, and have tried to includ¢some of a practical nature.

There were examples of what should not be done, and some confusing paragraphs
which we have disregarded. We strongly feel that the new subtitles cover in

a greater depth the subject of installation, operation and management. Although
an attempt was made to cover the subject in accordance with the new guideline,
much work is still to be done, speclally on operation and maintenance proce-
dures.

Little importance is given to the financial aspect and to the motivation,
education, and participation of the community.

A glossary of terms and definitions should be included as an annex of the hand-
book.

15 July, 1976
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INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July 1976

- REPORT OF WORKING GROUP II -~ TECHNOLOGY, RESEARCH AND DEVELOPMENT

" INTRODUCTION

As part of the International Workshop on Hand Pumps, small groups were formed
to consider further certain portions of Guidelines on Hand Pumps, by Dr.
F.E. McJunkin. Consideration at this time is to be given only to a review of ’

the report. Those participating in this study are:

Mr. Abrobah-Cudjoe
Prof. de Azevedo Nettp
Dr. Ballance

Mr. Emmanuel

Mr. Fannon
Mr. Henry
Mr. Jagtiani

Mr. Journey

CONCLUSIONS OF THE REVIEW

TECHNOLOGY -

It is the conclusion of the group that the technology, research and develop-
ment sections of this report were well done, considering the time allowed for
information gathering, organization of data and the actual composition of the
report, as well as the multitude of material to be covered. However, it was

the opinion of the group that improvements should be made in order that the



o

sections might be more useable by their readers.

RESULTS OF THE REVIEW

It is not intended that this brief report contain all of the suggestions
made, but only a discussion of the more important thoughts of the group to

make the information more complete, correct and clear to the readers.

GLOSSARY

It is suggested that a glossary of terms be added to help clarify many of the

terms that are used in the various areas in discussing hand pump technology.

DRAWINGS

In addition to the glossary, those drawings with some call outs might be
more complete utilizing common ncmenclature and which is most descriptive of

the component.

ADDITIONAL PUMP DATA

Although some information is given regarding various kinds or types of pumps,
the technology section is quite reciprocating pump oriented. It is therefore
recommended that additional informaticn of similar content be added, concerning
other types of pumps in use, and particularly the chain pump and mono pump
types. This information is readily available and those having this information
have been asked to give it to Dr. McJunkin or Dr. R. Ballance for eventual in-

clusion in the section.

COMPUTATION DATA

Computation for common hand pumps of the reciprocating type seem quite complete;
however, a force diagram of the handle might be added using typical forces to
illustrate the written explanations. It was also felt that typical leverage
advantages ranged from 1 to 3 and that more reasonable numbers might be used

in the illustrations.



BEARING DISCUSSION

Because bearing are such a critical component, it was believed that the
bearing discussion could be expanded a bit to include importance of low

unit pressure leaving,protected area importance of difference in hardness of
adjacent parts for relative motion, types of bearings with relative costs,

advantages and disadvantages.

VALVE DISCUSSION

Valves are discussed in two areas. Although it is pertinent to call out these
important components in the sequence that they are with, perhaps their funtions,
the main discussion of valves, types, etc. would be better in a separate

section.

SECTION 3.17

It is the opinion of the group that section 3.17 should be deleted entirely and

placed in section on installation, operation and maintenance.

RESEARCH AND DEVELOPMENT

This section is quite dependent upon those in charge of R & D programmes to be
correct and complete in their reporting. A cursory review of programme

presented showed that information not available here-to-fore or increased clarity
could be ootained if up-dating is permissable. Authors or knowledgeable

persons were informed that additional data or changes (that could be
substantiated) would be accepted through the meeting time and Dr. McJunkin

could be contacted for consultation.

There were numerous minor changes, not worthy of discussion in this report, but

were recorded in the master copy for further editing.

It alsc seemed advisable that meaningful information regarding research and
development costs, man hours expended and calendar time consumed would be

helpful for those readers anticipating similar programmes.

This review was a pleasure and we look forward to further developments.

Respectfully submitted
for Committee II

Robert D. Fannon, Jr.

Chairman
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GROUP 3 - MANUFACTURING ~ Chairman: Dr. Chakravarty

Covered chapters 2 and 6, also Appendix L/1 and Annex A
Points for Guidelines and for Group Discussion

1. We would like to see chapter 2 "Types of pumps" developed chronologically
with the derendence of pump development on available materials technology

emphasized; perhaps as a separate section.

2. The introduction, for a potential user, could lay more stress on the

choices and decisions open to him.
3. The entire foundry section could become an Appendix.

4. We strongly felt the need for full reporting on pump types in current
.} use, e.g. CREALIUS, BANGALORE, SHINYANGA, etc. giving fullest details of
numbers in use, field experience, maintenance and cost. This could be
a separate section, as we were unsure whether it came in Thapter 5 or
Chapter 6. Possibly this reference information, in loose leaf form,
could be kept up-to-date by WHO/IRC. The form is important as it would

give common ground for pump testing programmes, reporting and comparison.

5. We have not reached conclusions or cost analysis. A value Engineering
approach, each on in a project would be beneficial. Cost ratios, quoted
quantities of materials, man hours, capital and revenue components could

all be more helpful than total cost figures in these inflationary: times.

6. The section on Manufacturers literature should be discussed in more detail

with the aim of WHO holding a full, categorized directory.

7. Likewise to (6) on published work on hand phmps.
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Some comments on the Interim Report -
"Guide Lines on liand PumMPSecccees’ Dy FoEoMcJunkin

Prepared for the WHO. IRC. CUS

The report rightly emphasises that the "hand pump is a small
technological instrument in a large sociological system®, and this is
shown centred around the users in the diagram in Fig. 1-2. Howcver,

the various aspects of this broader view described in the report are

. limited almost entirely to the use of the water 1ifting equipment. The

choice of water well construction technique and tle programmes to carry
these out, have been overlooked. Water pumps, and the strategies and
programies to organisc their maintenance, are only a small part of the
total cost of improving water supplies in either rural or urban areas.

You know that we have preparcd a manval on well digging. Daring
the course of rreroring this publication, I have beeonme enlightencd as
to the scope and potential of this technigue in comparison with surface
constructed, small diocmeter wells. Ranniug construction programmcs i
cheoper per metre of conciructed well becanse of the fewer skills in-
volved; thexe is ruch greater scope for a multiple use of cquipment in
integrated progremmes building toilets, water tanks, grain bins ete.,
vhich a1l use cement and steel reinforcement; the choice of pumning
equipment is correspondingly larger vith the larger diameter of hand dug
wells. Hand dug wells cunmot, of course, be usced in arcas of decp water
table (grezater than 50m from the surface).

This ceems to reonce of the most sorious omissions from the report.

N‘J\ \Aéj&’/’ L,/:\A)\ (}.&/}\ l:'—) t'\/vw - t«? \n2 W’\)\r ML \" VAQ.Q,\"‘\ .

The assumption that "appropriate, intermiediate low costesocos
technologies” are concerncd primarily with locally produced, low life
eguipnment is incorreect. Surely the reason for the current interest in
hand pumps is because the pumps in use now are inappropriate?. Any
approach vhich improves water supplies in a more positive way is surely
to be called tappropriate!. The error in this thinking is important
because it relegotes the critique of tappropriateness! to hardware, where-
as the criteria are rmch more profound than this. Pacey!s contribution
outlines this difference clearly, takihg the social goals as the starting
point. Vell pump programmes then become part of either shoxrt term Twelfaore!

or longer cara Ydevelopnent'.
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Schumacher has caused widespread confusion with his hazy distinction
between the social, economic, and purely physical aspects of the term
tintermediate fechnologyt. The reporti makes 'appropriate technolcgy! a
aocun, whereas it is surely a critiqgue of doing and describing doing,

i.e. a verb or adverb.

The report is an interim one, and the {inal document will doubtless
be revised. ¥HELis it aimed at? Development workers will be confused by
the hydreulic eqﬁgzions,_for ihstance, which complicace the matter. I{
these have been included 1o make the simple positive displacement pump
respectable to highly trained engineers, then this should be clearly stated
in crder not to discourage practical arxtisans, or non techniczl administra-
tors.

One gencral comment for the revised report is that it should be consid-
ersbly simplified, more in line with the N.A.S. type publications, for

instance. Ieave the ceompley stuffl out, or pvblich it as a supplement,

The claszification of well pumps is confusing, The report starts out
by concentrating on the piston typce punp, then includes later sections cn
other types of pwps. Tt is clear that this former pump has and probebly
will congtitute fthe most common tywe for water wells, but it narrows the
ficld too carly in the report. The publication would be better to stact
out with the nawme - tWater Vell Pumpst', and from this stand poinl develop
the obvious case for the piston pump. It is esscunlial that the tsystems
approacht! be kept open and fluid so that equipment oi' whatever sort is
seén as only one contributiocn to the system. Concentrating on piston type
pumps closes the openings right from the start. This comment is related to

my first comment.

The health aspects in Section 1-1 could be expanded to emphasise the
health benefits from increasecd volume of water vse. Lifting adequate amounts

of washing water from & well is laboriocus even with the best of equipment.

Cast iron pamps manufacvured in small foundries are given pronincice.

This overlooks the much more widely distributed skills of the blacksmith,
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There is surely a strong case for batch production of pumps using good
quality centrally produc d steel worked by tools, by either hand forg-
ing or even weldinge Repairing a poor quality cast jron pump is diffi-
cult, whereas repairing a pump made from locally forged parts is
relatively easy. (It is not reasonable, of course, to expect to con-
struct pipes by forging or welding). ‘The 'Jalna! type pump can surcly
be made from welded or hand forged parts more easily than it can be

caste

A technical point. The foot and plunger valves may well be
improved by using the high strength non-return conical valves at present
being developed for the VWater Supply Industry. These will injtially be

more expensive then the ball valves, but will have a much lounger life.
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he draft report on "Guidelines on Hand Puaps" is very
cgmprthnsivé and vzll-mpaped, It is evident that a lot of
effort has gone into ite %hke report in its final foxm is bound
to ba a useful companion to toth designers, users and other Lodles

associated with hand pumps. .

It i9 my fecliuy that chapter 6 on the leocel manufacturs cf hand
aups sheuld not limit the manuvfacturing metheds to casting only.
Ohgervations similur to cauting ccould be madgtgelding. In wy
ervironment and cavitainly in some other countries it nny be
worthuhile on account of the availability of facilitics and the

racuisite ekills to rezort to welding as & ez

ible nroduciion
method. ¥e at ithe Univervcily of Science & TFechnology, Huinsgl, Ghana,

heve baen able to produce gatisfaoctorily welded pump bodies,

rint

grenrant

2a: 4 onunher of typooraphical misiales

opprar in the pasos, These con te readily spotted out and covracied,

(ii) Svutzm of Unity: A dunl sysiem of Units netric and ingerial

appearsg 1o be uscd, vut notl consistently followed throughout the

tille of the report cculd be "HALD FUNPS for use

i
ii) Tit
o cdeinyaan .
in ¢dng water supplies”

-

Should it be limitzd to developing countries only?
The following are caomacunts on sare spacific pngeds
CAATNT
The statement dces nol epply Yo the developing countiies only,

Moovesess 8 FArt 0fe-csosceesoses DPip2l should read "pregsure on

the surface of the unter i au

(a) e weight of the priming water counts here, THence modify
gecond sontance thus: "When the PresguUre..ceseseessplunger,

rlus the woight of the valve and ¢f fhe nrining water, the air..,.

(b) Thera should be a statencnt to the effect that at the boltom
of the atrcke the plungov valve cloges,.
Bquatioen 3-3 aud 3-4 nany also vead like
P =< Rt and § < 414
=2
D :
The fulerum tust be identified in Fig. 3-4 end the missing arrows
supplicd. ’ 2

Fanvre ave missing arrows in ¥Fig. 3-5

Failure aa described, rosudts fron bonding.
i st

\.

o] "
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6-1 , 25

62

Nelerone?

not clear,

Reference be rather mede to fig. 37 on line 9
fhe sectlions wpy bve identified with different
lelters,

Gray iron foundrics may bo ylgiggltégg in Ania
bud not throuziwout the whole of the developing
countvies,

Rerroduction of Fig. 6-7 »oor; it iz difficult

to read,
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Refl.BDMISC 56/)06
Drs J.M.G. van Damme

¥

Cu’c’c1 nes on Handnunns

Dear Drs van Damne:

-

have had a chance 1o go through the guidelines, while waiting
for fresh prints of the drawings. I think that most of nmy
observations are already covered by my pavers, 30 I have very
little tc add here.

The guideline goes a long way in bringing handpump tﬂchnolo“y
from an art to a science. It certa 1nly scens to be comprehensive,
The only question I would raise is regarding its dist ribution.

would wonder if limited distribution might be preferable
to a more universal one. So nany models and ideas are discussed
v“au it might confuse someone not fully involved with handpump
echnology.

Also, mach of the applied work at field level has only been
done in the past 4-5 years. Much of the results of tn1 worlc
are only Just now finding extensive application.

A zuideline is intended to guidc. But the present draft presents
many options, but few ceonclusions. Publication of a formal cguide-
line might wait until the options have been field tesicd ex ien*
sively enough to warrent some firm conclusions.

¢ of the work is still 1n a rather unconsolidated form.,
rrans within 2-3 years, a great deal of the work will have
ached a more advanced stavo. I wonder then if it might be
wortin considering issuing thls guideline as an 1nter;m report,
witn a full guideline to be publl hed in a few years.

ceo 2/
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My othor general ohservation is that the most productive

benefit per cost ratio in Uroﬂotln' handpump technology
from nov on would be at field level. Floney would be well
spent em '>10/1n7 technicienz and researchers at field level
to evaluate designs mow in use, and put to wider test ideas
yet in the protot/pe stage.

In addition to these general sugzestions,I can offer the
following detailed comments on the text,
Y‘;&.\"u) L Ar"i r~
1. UYICET. programme comnitments for new no.6 handpumps
total about 300,000 units, to be installed between
1672-1273/79.

2. The hunan englncering aspect Is quite inportant, We
may reconsider a slightly curved n“ndLe, rather than
straight, if it is found that a curved handle is easier
to punp, especially for women and childrens.

3. Page 3-11, Para 3.5

Ve have not yet tried flame hardening, but have asked
some of the suppliers aboul it. The one apprehension
expressed whs ‘that of stresses in the iron resulting
freom heating one section of the part more than another,
This 1s beyond my COH@OﬁCnuO, but perhaps the point
could be raised at the worksnop,

L, Pare Z-13 DPara 3.10

Ye are now trying varicus plunger designs based on one
or twc discs, with and without flapper valves, It is

too early to decide on this. llopefully howecver, elimina-
ting the popvnet valve and a nunber of the machining
operations will reduce first cost as well as woriiing
better and lasting longzer.

5. Pece 7-13 Para 3,11

Ve have not yet substituted PVC for leather as a check

valve material, Larly szmples did not keep a good seal

overnight. We are now trylnb some aofter TjVC chcc
ulveo, wnich may werk.

We are als trying various coniigurations and degrees
of so tncug for the PVC bucket to see if we can optimize
rerformance.

el 3/
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12.

aze 3-15 Para 3,12
PVC cups are curreatly coutzno less than two Taka each
compared to four for a good quality leather cup. (10 Taka=
1 & US.) That is about 2°0.12 each. Conalvl) -

Pace 5-4+ Para 5.2.3%

e,

I“l"

The Battelle deep well purp wlbb sliding blocl design was
tested in B“nglqdcuh In about 3 montbg the block wore

a 2" hole in the slide. The assembly was dismembered and
sent baclk to Battelle via UIIICET HQ.

Para 5.5

developnent of the hunaoumpu in Bangladesh
enclose

5.5.1 (3)

iston rod utilizes Ja: nut only at plunger end.
gdtbcl7h "rod end" casting was replacced b/ a
2l hbuu, which elininated

The
forged mild
2 lot of practical maintenance

and opevation problems. This is indicated in the enclosed
drawings.
Pare 5-25 DPara 5.5.3

The length of steel pipe used to join the handpump to the

PVC pipe is 20'., Also we are now switching {rom threaded
JOlnt PVC pipe to solvent Joint, the latter having thinner

wall section, thereby resulting in considerable economies.

Sekisui 1s providing the solven® cement in specially
esigned 50" &m "tooth paste tubes'" at our recuest.

Pare 5-31 Para 5.7.1

"Many of the ideas incorporated in the Ba

~ladesh pump
descrived earlier." should read Bangalore

DUmD.

aza 5-35 Para 5.7.4

We are using a Dempster PVC cylinder for our deep well
punps. Results so far are good. Price is considerably
cheaper than brass. e tescted three for about a year and
are now getting ready to instal 500.

Y,
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I hOhe these comments will be useful, and once agzain wish
you the very best for the worlshon.
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Dy. Vlater Programme Manager
mlICuL 2 DQCC&.

ce: Deyer, UFICEF, IYHQ .
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tr. A. Robinson, UNICEF, IYHQ
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. Shawcross/Joha D. Skoda
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IN REPLY REFER TO:

Pan American Sanstary Bureau, Regional Qffice of ie

PAN AMERICAN HEALTH ORGANIZATION

WORLD HEALTH ORGANIZATION

828 TWENTY-THIRD STREET, NW., WAEHINQTON, D, C. 20037, U.9.A, CABLE ADDRLSS: OFSANPAN

TELEPHONE 223.4700

EPC/AIRD-2172/28/2
6 July 1376

Drs. J. M. G. van Danne

WHY Intornational Roference Centre
for Comuuuity Water Supply

Hw. Havenztraaz O

Voorbur: {{ue Hagus)

The Hetherlands

Dear Hans:

In reply to your letter (Ref.10.172/May 11, 1275) on
hand pumps, I just waat to let you koow thut I havv Lo Lu contnoi
with Prulfessor i2duniiin and have discussed at leapel iy L~~¢J 30
the Hand Punps docwuent.

It is good as far es ic yvze. It in & state L o orx
£aT C .

document, Low waat we have to oo s g howd worie of wedalaiii
the probliem. What we need is 2 puan thot

i L

3
—a

1. Inexceasive to suze
2. Beguiras + 0.1 Lovess
3. Has g micirin of piovis £y onavin
&L, Is ey Eo optrq.ﬂ ol ollesoia
5. €on be renaired Lncnlly

6. Lagcy tc weplece
7. &A1Y bLcarines will be of &

could b mad 7,

(7 To005 te UOS35)

GO ARG

lov nressure typse and
rpad,

This is a tall order but, 1 am sure thoe participants at the
meetiog will have sona idess,
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EXPERIMENTATION AND PERFECTIONING OF THE VERGNET PUMP

by G.Garara (Upper. Volta]

1. Introduction

The CIEH has since long undertaken studies on exploration conditions of
underground waters in tropical Africa sedimentary formations, eruptive
and metamorphic and such.

The main conclusion drawn from these studies has confirmed that drilling
constituted a more rational means than wells for the exploitation of
cristalline formation water resources. Indeed, their discharge is greater

and costs are lower when large numbers are required.

Therefore one may say that the mastery of manual pumping is the key to
the generalisation of exploitation by (means of) drilling, that is to say
the condition for a satisfying water supply (quantity as wel as quality)

to villages in the cristalline substratum areas.

In Western Africa and in CIEH member countries, tens of thousands of villages
are concerned with this problem. Unfortunately, pumping eguipment used until

today are rapidly and often out of order (rapidly and often suffer from

breakdowns)  ywhich implies considerably maintenance costs for these countries

that  they are sometimes not able to assume.

2. Experimentation of the hand pumps

It is in this light that the CIEH has undertaken, since 1974, the field
experimentation of several types of hand pumps. More than 30 pumps are actually
installed in the Koupela area, 140 km east of Ouagadougou. These pumps are
attended by a CIEH engineer and are of several makes (ABI-ROYAL, Bodin, Godwin,

Brian, Uganda, Vergnet, ... )

The experimentation carried out by the CIEH has been possible thanks to the
help of WHO Geneva and UNICEF

After two years of experimentation under field conditions of several types
of hand pumps, the causes of the most frequent breakdowns have been found,
they always occur at the control rod, the ascles, the piston pegs and rings.
At the same time, Mr. Vergnet, then in Upper Volta, has completed, together
with Mr. Benamour, engineer at CIEH, a new sort of pump we think should be

more robust than any other equipment used until now.



The pump in question has hydraulic control, is completely made of PVC where
underground parts are concerned. Control is achieved by means of a pedal
moving in a vertical direction, there is therefore no problem of levers,
ascles or pegs. All above-ground parts are made of rustproof steel.

This pump has been created so as to confirm to usage imperatives under

African conditions.

2.1 Financial imperatives

- construction costs; the simplicity of the construction and the use of
plastics should, when produced in large quantities, the price
which is 80.000 francs CFA (1.600 FF) at the moment.

- transport costs weight and space being produced (20 to 30 kg), packing
will be easier and transport cheaper

- installation costs a quarter of an hour is sufficient for two persons
to install the pump on a well or'a drilling hole, and this without any
heavy equipment ‘

- maintenance costs: maintenance on the spot, at its most uncertain under
African conditions, has been suppressed, there is no oiling or adjusting
to be done. There are no friction parts inside the well, breakdown risks
are reduced to the pedal joint. The new type of joint adapted to the
new series of Vergnet pump allows the assumption that breakdown risks

will be non-existant.

2.2__Usage imperatives

- This pumps is adapted to water pumping at all depths (0 to 50 m.) with
discharges equal or superior to that of existing pumps

- Thegreat use of plastics suppresses corrosion and . . . _ disadvantages.

- The hydraulic control allows installation of the surface element at a
distance from the exploitation point, which permits an efficient closure
of the drilling or the well and avoids direct pollution of the under-
ground water. )

- The pump is adaptable to every type of drive: engine, wind mill, solar
pumps. Mechanization attempts are being made on the Vergnet pump by the
CIEH in Senegal. Mechanization of this pump will give discharges of

approximately 3-4 m3/h. for pastoral and small irrigation uses.



3. Functioning

The pump comprises:

- a hydraulic press with siﬁple eiffect (cilindexr-piston entity)

- a control canalization

- a driving back canalization

- an immersed lower body made of rigid enclosure inside which a suction valve

and a driving back valve lead the water to where it is used.

When the driving fluid is pushed back by the piston into the elastic chamber,
the latter expands and pushes the water from the rigid cilinder through the

driving back valve. Throughout the extension valve remains closed.

When the force exerted on the piston stops, the eleastic chamber restracts,
and drives the fluid it contains into the cilinder, and forces the piston

automatically back into its upper posifion.

The contraction of the elastic chamber causes the inspiration of the water
from the well or the drilling hole into the rigid enclosure, the driving back

valve being kept closed throughout the inspiration phase.

3.1. Automatic starting device

The pump being immerged, the water pressure causes the valves to open, and at
first the rigid enclosure and the driving back canalization to be filled

to its statical height. Secondly, the elastic chamber will be filled as wel as

the control canalization by means of the restarting valve.

Then the piston is set in action, the air - although compressible - will cause

a slight extension of the elastic enclosure and a certain amount of water is
driven back into the driving back pipe. This water, when the piston is in its
upper position and the orifice is free (the air can thus escape) goes through the

restarting valves and fills the primary circuit.

The volume becoming smaller in the control circuit, the piston action becomes
more and more efficient and a few pedal strokes will f£fill the control circuit.

The pump is then xeady to function.



3.2. Automatic purge

If air enters the control circuit, the secundary circuit water under slight
pressure will pass through the restarting valve and will thus purge the
circuit, the air being able to escape through the aperture made in the upper

part of the cilinder.

This slight pressure is obtained by making the driving back canalization let

out above the control cilinder.

The originality of this pump lies in the fact that the return to the initial
stage of the control circuit and the inspiration is achieved automatically

by means of the elastic chamber retraction. Indeed, when all action on the
piston ceases, the latter will return to its higher position without

any external intervention, the energy needed for the piston to go up again
having been accumulated during the active extension phase.

Furthermore, let it be mentioned that the user of the pump makes use of his own
weight to set the piston in action, he only needs to climb on the pedal, to

let himself drop and to raise the handle to make the piston return. The movement

made equals that made when going up the stairs.

3:3. Construction details

Plastics are ample used, the main part of the pump being made of PVC, the
control and driving back canalizations are of supply high density polyethylene.
The valves are plastic, only the cilinder and the piston control rod are

metallic (rust proof steel and brass).

3.4 Experimentation of the Vergnet water pump

Since July 1974, this pump is being tested in the villages and results therefrom
have made it possible to perfect the construction of certain parts, such as

the control pedal conductor, the piston and the valve box of the inferior

body.

One may assert at this point that this pump is not adapted to real usage
conditions and that it is in a position to fulfi]]l its expectations: no
maintenance, great reliability, discharge comparable with that of actual

pumps. Indeed, one can achieve 1,5 m3/h. at 7 m and 1,2 m3/h. at 20 m.

It is expected that these performances will be improved on and that higﬁer
discharges will be achieved by the optimalization of the components: piston

diameter, characteristics of the elastic mantle.
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Comments on the Draft Guidelines on Hand Pumps by Me. E. McJunkin

Page 2«1:

Page 2-7:

s

Page [=2:

Page LS
and
following:

Page 5-H:

Page 5-28:

Page 5-31:

Page 5-35:

M. G. Beyer, Adviser
Drinking Water Programmes
UNICEYF Headquarters

New York, 19 May 1976

Fyom:

00o

Tt weuld be worthwhile putting up the book "De Re Metallica®
in the literature reference, preferably the Fnglish transla~
tion by Herbert Hoover. Fven if most of the pumps shoun there
vere for the drauing of nines, they are nice examples of
appropriate technology of their time,

No mention has been made of the screw pumps ("Mono pumps"). .In
my rapid reading T may have missed out on that one somevhere,
Although they are quite overpriced, they constitute quite a
successful consiruction,

The examples shown for hand pump installations for wells and
infiltration goalleries possibly might be supplemented for sake
of completeness with filter screen wells and open drilled wells
in hard bedrock with preoper sealing indicated on possible
drawings.,

To the chapter on operation snd maintenance; elaborate these and
quote some of the relevant literature in the text as well,
including Pisharotifs Guidelines (already included in the biblio~
graphy) and pessibly Whitefs book "Drawers of Waters",

In the figure of the Battelle pump as well as in some of the

“ohher reproductions of pump drawings, a clear indication of the

scales in millimeters or inches would be helpful,

For the Vergnet pump; the text speaks of a "control hose'. Is
this the same as the ''pilot pipe" in the drawing?

As you probably know, there still are certain restraints to the
Vergnet pump, which rreszently the inventors and the manufacturers
are trying to eliminate, fin additional difficulty mizght be too
great a degree of flexibility in the plastics hoses, absorbing
sone of the water volume that should go into the diaphragmatic
hose on the dovmstroke of the pedal. The "regid cylinder" on
the figure probably should read "rigid",

The most recent development on the "Petro" pump makes it now
possible to include more detailcd material and illustrations of
this particular type. The name of "Persson pump" is no longer
used, ' :

/240
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Page 5-~36: Mention should also be made of the pump developed by Tim Jouwrney
with his use of a pendulun to facilitate the human tvgctnon. The
World Bank certainly can provide data through its Rural Develnp-
ment Division or through Mr. J. Kalbermatten,

Page 6-16: The rack and pinion principle of thé'pump head of the Korat pump
from Thailand would be worthwhile mentioning, including possibly
a drawing,

Page 6-1l: As to the reference on the Journey pump here, I suggest you
better check with the World Bank (see also page 5w35).

 Bibeb: How you could also include reference to the new bulletin by the

IBRD: World Bank, Village Water Supply, A World Bank Paper,
World Bank, Washington, D.C., 96 pp. March 1976,

Bib~1l: Mr. Unzalul, to whom reference has been made in several places,
I believe spells his name with a u at the end, not an e.

Bib-12: Although the book does not concerns specifically with pumps it

might, be worthwhile to include Vhite, Bradlﬂv and ”hzte, Drawers
of Water, in the bibliography.

An index also would be very helpful for rapid reference,

In addition to the above after further consultation with ow: Supply
Division, the folloiing gencral aspects of commercial hand pumps might be
elucidated more in detail,

1) closed vs,open top cylinder, the latter being much more expensive.

2) smoothness of the interior of the pump cylinder, machining or
brass lining etc,

3) more details on cups of different materials,
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UNICEF - BANGLADESH WATER PROGRAMMES

OUTLINE NOTES FOR PRESENTATION

By J. F. Shawcross, July 15, 1976




Introduction: Unusual programme. Unusual situation.

Evolution of a partnership - WHO mid 50"s; USAID early 1960's;

UNICEF from mid 1960's; massive eXxpansion from 1971, (Govti

UNICEF; WHO).

UNICEF water programmes with Directorate of Public Health Engineering

(D. P. H. E.)

1,200 "Deep" wells ~ completed mid 1975.

160,000 shallow wells - completed mid 1976.

155,000 shallow wells - just started, complete mid 1979.

5,000 Deep wells - 500 completed, overall ccmpletion mid 1979.
School wells, fringe area town wells, Non-government organization

wells -~ approximately 50,000 to be completed mid 1979.

UNICEF manual irrigation water programmes with Integrated Rural

Development Programme (I. R. D. P.)

a.
b.

C.

10,000 Shallow irrigation wells - completed May 1976.
Research development and extension project - to finish mid 1979.

50,000 Shallow irrigation wells - complete May 1978.

Overall rural drinking water situation (Public and private wells).

1970~ 400,000 wells - 30 percent of population served
1976 - 600,000 wells - 60 percent of population servec

est.1979- 800,000 wells - 80 percent of population served.

Bibliography - UNICEF Interregional Water Workshop - Dacca May 1976

and other reports.

a.

b.

Shallow handpumps design - Summary - Phillips - Circulated.
Handpumps in Bangladesh 1972-76 - Phillips - Circulated.

Outline of Choices associated with Handpump tubewells programme

and handpump design - Phillips - Circulated.

New No. 6 pump drawings - Available UNICEF Dacca.

Bangladesh Programme - Summary of Developments 1972-76 - Shawcross -

UNICEF Dacca.



Use of PVC Casing Pipe and PVC well screen in Bangladesh 1% inch

diameter tubewells - Shawcross - UNICEF Dacca.

Specifications for 1% inch diamter tubewell PVC materials -

Shawcross - UNICEF Dacca.

Documehts for local procurement of cast-iron handpumps - Shawcross/
Phillips - UNICEF Dacca.

Observations on UNICEF's experience with Battelle Pump Design in
Bangladesh 1972-75 - Phillips - UNICEF Dacca.

H. P. T. W. in Bangladesh, Distribution and Use February 1976 -
Shawcross - UNICEF Dacca.

Bangladesh Micro irrigation for Family Food Production - Griffith/

Karim - UNICEF Dacca.

'Copies of the above may be obtained from Dr. John Skoda, Chief Water

Section, P. O. Box 58, Dacca, Bangladesh. One copy of each is

available for inspection with John Shawcross.

Slides and photos.

Research works (relevant to The Hague International Workshop.

Status
Redesign of Shallow and Deep well based on PVC Completed
materials based on thin wall solvent cement
PVC pipe
New No. 6 pump and components Intermediate
: completion
New No. 4 pump and components - Intermediate
’ completion
New No. 2 pump components and well Prototype made
under testing
Manual irrigation pump selection and : . Various model under
development preliminary review
Testing PVC (Dempster) deep set well pump Satisfactory after

one year - tests

cylinder - testing Sholapur - well head .
in progress.

Joint UNICEF/WHO Survey effects of tubewells on Details under
discussion
implementation WHO
Smallpox team
September 1976

health - nationwide survey.

PVC bucket (cup) comparisons In progress.



10.

-3 -
Rationale of pump selection (Refer Phillips report).

a. Factors to be considered: - Tradition; existing pumps; cost of
well; cost cf pump alternatives; intensity of use; stresses on
pump;'type of maintenance organization; social attitude of
population served; local production ability.

b. Actual sequencevof events - drawings last.

c. Objectives - Keep largest number of people with steady water supply
at least cost; make pump most suitable to ohtain this objective
the naturally accepted pump.

d. Programme 50,000 wells per year - total 350,000 Govt. wells. Then:
(a) save $5 per well = Save $250,000 per year.

{b) 1increase percent in operation by 10% = 9 months construction
value = $3.5 million

(c) decrease well life 5 years (say normal 15 years) lose 1/3
investment = lose $1.5 million per year.

e. Construction demands - Intermediate solution essentially unable to
walt for perfect pump - go as far as possible in time but remaining

conservative - then freeze into production runs.

Maintenance and design of pump - More important than pump design. With
regular maintenance any reasonable pump design will bekept in operation.

Pump design can help by: -

a. Reducing frequency of repair.
b. Making repairs easier for Gov't. and private mechanic.
¢. Reducing number of spares needed.

d. Spare available locally due to standard design.

Effect of ownership - extremes. The more remote the ownership

generally the longer the interval between maintenance visits and

therefore the more expensive the pump needed.
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INTERNATIONAL WORKSHOP
ON HAND PUMPS

The Hague, 12-16 July, 1976

Background Documents

Title/Source

10.

11.

12.

13.

14.

15.

Workshop on Deepwell Handpumps in the Rural Water Supply Programwe,
Institute of Engineers (India), Bangalore, Karnataka, 24-26 June, 1975
Government of India/World Health Organization.

Shallow Handpump Design - Summary, Workshop on Rural Water Supply, May 1976

"A PVC Hand Pump - Low in cost, dependable, easily repaired", C. D. Spangler,
April 1976.

Shallow Well Hand Pumps, Industry Profiles No. 66169

UNICEF Rural Water Supply Workshop, Bangladesh Rural Water Supply Programme,
Handpumps in Bangladesh, 1972-1976, R. Phillips, Dacca, Bangladesh,
May 1976.

UNICEF Rural Water Supply Workshop, Bangladesh Rural Water Supply Programme,
An outline of choices associated with handpump tubewell programmes and
handpump design, R. Phillips, Dacca, Bangladesh, May 1976.

Hand pump maintenance and the objective of community, Arnold Pacey
(Embargo September 1976),

Machine for extracting water. (Taken from an ancient document, March,April 1974).

Drilling for drinking water in drought-prone India, Marcus F. Franda,
South Asia Series, Vol. XIX No. 11 (India), September 1975.

The handpumps in West Java, Indonesia, D. Sukapradja, Bandung, June 1976,

The need for improved technology in manual pumping of irrigation water,
Stephen V. Allison, October 1975,

The Petro pump, Fredrik TrSften, Sweden, June 1976.

A proposed programme for training village handpump caretakers, K. Forman,
UNICEF, New Delhi, May 1976.

Learning components in "safe water for drinking" programmes, Janapala Alles
and Jayananda Ratnaike, April 1976 (Joint UNESCO-UNICEF Programme of
Education Assistance).

Well drilling programme and selection of suitable hand pumps for use in
Ghana, K. Osei-Poku, Volta Region, July 1976.



16.

17.

18.

19.

20.

21.

Activities on the U. S. T. Hand Pump, A. Abrobah~Cudjoe, Kumasi, July 1976.

Discussion on future hand pump tubewells in rural areas of Bangladesh,
M. A. Hussain, Dacca, Bangladesh, July 1976.

Burma and Hand Pumps, Ngwe San, Rangoon, Burma, July 1976

A Hand Pump and Well for Rural Areas of Developing Countries, W. K. Journey,
July 16, 1976.

Introduction on Objectives of the Meeting, E. H. A. Hofkes

C. I. E. H. Bulletin de Liaison
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DEVELOPMENT OF A HAND OFERATED WATER PUMP
FOR DEVELOPING COUNTRIES

by

R. D. Fannon, Jr.

INTRODUCTION

A great number of requests have been received for information
regarding the AID-Battelle program to develop an improved hand pump for
rural domestic water supplies. Special funds have recently been appropriated

. : to compile the results from this work to date and make it available.

BRIEF HISTORY OF EXPERIENCE

Early in 1966, the Agency for International Development (AID)
| and the Battelle Columbus Laboratories (BCL) discussed the increasing need
for rural water supply systems for developing nations. It was decided
during these meetings and subsequently substantiated that successful
domestic water programs must be carried out within the country for which
they are intended. Such programs not only provide a more reliable water
system but also stimulate industry and business within the country.
The most basic need apparent was for a dependable hand pump.
Basic specifications for such a pump were established early in the program
. and without exception they still prevail. These specifications are
(1) Low production costs
(2) Long life under severe conditions
(3) Easy to maintain with simple tools and unskilled labor
(4) Suitable for shallow or deep well installations with
only minor changes (cylinder location)
(5) Capable of being manufactured by established firms
within the developing countries and/or with a minimum

of capital investment
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(6)

7

Easily operated by small people, including women and
children
Include design features which will discourage pilfering

and vandalism.

A shallow well pump is defined here as a pump in which the

cylinder is attached to the pump body above the ground, A deep well pump

is defined as a pump in which the cylinder is separated from the pump body

and submerged

below the level of the water being pumped.

In addition to these specification, it might also be appropriate

the following:

(1)

(2)

)

(4)

(5)

The

. to note here that any rural domestic water program of any size must contain

Funds must be available by which pumps can be made

and wells sunk and/or means by which pumps and their
installation can be purchased by consumers.

Facilities must be available or provided in which puwmps
and associated products can be fabricated.

Governmental organizations or private sales organizations
must be available for pump distribution and installation.
This would also include well drilling.

Means must also be made available for spare parts
distribution and pump maintenance.

Effectiveness of any program depends upon good
coordination with the local people in regard to operations
and pump configuration. Each area can be different depending

upon the local conditions, customs, and aesthetic values.

program to develop an improved domestic water pump was con-

~ducted by Battelle for AID in three steps.

(1)
(2)
(3)

Examination of existing conditions .
Pump development and laboratory evaluation

Field evaluation programs

Although steps 1 and 2 have been completed, some development in terms of

improvements is still going on.
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In the many visits to various developing countries the following

conditions and practices are found to exist:

(1) Lack of pumps and facilities to make them

(2) Some areas had pumps given them, but wmany different
kinds with little or no maintenance and with improper
parts

(3) Lack of community spirit toward community water supply
systems even to the extent of vandalism

(4) The reluctance of government officials to act as
positively or as effectively as they could

. (5) 1Inadequate pump design, both those made in the country

and those being imported. The inadequacies may be
described as follows: |
(a) Cylinders too rough
(b) Plunger cups improperly sized (generally too large)
(¢) Highly stressed fulcrums and handles
(d) Bearing surfaces too small
(e) Valve seats poorly cast and machined
(f) Fasteners (bolts and nuts) poorly made.

(6) Inadequate storage facilities--~many of the parts are
so deteriorated that they cannot be used.

(7) In many arcas hand opecrated water pumps are in such demand

. that even so-called good pumps will not stand up under

.such rigorous usage. Good maintenance programs are required

under all conditions.

A deep well and shallow well pump configuration was developed
incorporating improvements for many of the deficiencies noted. Sample
pumps were tested in the laboratory and curfently a field.evaluation program
is being conducted in three areas: Bangladesh (in cooperation with UNICEF),
Nigeria (under direction of CARE), and Thailand (under direction of AID).
The actuval pump configurations vary some from one country to another, as
it should, but the major design points remain the same. The pump config-

uration to be described reflects the latest field findings.
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PUMP DESCRIPTION

Figures 1 and 2 are assembly drawings of the shallow and deep
well pumps, respectively, A parts list follows the drawings for convenient
part identification. It can be seen that there is little difference in
the pumps except for the cap and fulcrum, It might be noted that the deep
well configuration could well be used on both deep and shallow wells; however,
the initial cost would be slightly higher than necessary for the shallow

wells.

General Description

Except for the steel pipe and a few other parts, the pump is
gray cast iron with a composition as close as possible to that shown in

Table 1.

- TABLE 1, RECOMMENDED SPECIFICATIONS FOR FOUNDRY PIG IRON
Silicon Carbon Manganese Sulfur Phosphorus
2,50 - 2.75 4,10 - 3.85 0.50 - 1.25 0.05 max 0.30 - 0.50
2,76 - 3.00 4.05 - 3.70 0.50 -~ 1.25 0.05 max 0.30 - 0.50
3.01 - 3.25 3.90 - 3.65 0.50 - 1.25 0.05 max 0.30 - 0.50
3.26 - 3.50 3.85 - 3.60 0.50 - 1.25 0.05 max 0.30 - 0.50

The carbon ranges listed are to be used only as an indication of the
desired carbon content of the pig iron. It is very difficult, if not
impossible, to make foundry pig iron to specified silicon and carbon
contents. However, the carbon content and silicon content should be in
balance in order to produce gray cast iron castings with less variations
in composition. The silicon content should and can be supplied to the
designated ranges, and the carbon content should be reasonably close to
the values iﬁdicated. As an example, the silicon content may be specified

as 2,76 to 3,25 percent - the corresponding carbon content should be in

[ -
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the range of 4.05 to 3.65 percent. The carbon contents are shown in a
reverse order intentionally because as the silicon content increases in
pig iron, the carbon content will decrease.

Coke specifications are also necessary to produce a satis-

factory product. Table 2 indicates minimum standards,

TABLE 2. RECOMMENDED SPECIFICATION FOR FOUNDRY COKE (WEIGHT PERCENT)

Fixed Volatile Ash Sulfur
Carbon Matter Content Content
88.0 min 1.0 max 12.0 max 1.0 max

The values specified are to be used as a guide when purchasing foundry
coke; however, every effort should be made to obtain foundry cokes that
have a minimum ash content. An 8.0 to 10.0 percent ash content is very
desirable. Sulfur content should also be as low as possible. The higher
the sulfur content in the coke, the higher will be the sulfur content of
the gray cast iron produced, and the greater possibility for metal problems

caused by excess sulfur.

General Construction Details

The sample shallow well pump cap provides astrong fulcrum for
heavy use and the deep well cap provides firm wear resistant surfaces,

The pump has a 7-1/2 inch to 8~inch stroke which is quite important
when the water table is low, and a 6 to 1 ratio handle to help ease pumping.
The center section is made of steel pipe and within limits can be made
various lengths increasing or decreasing pump heighth. Jam nuts are
used at all pump rod connections to help prevent rod separations. The
pump base is sized to fit over 6-inch well casing and will accept 1-1/4"
to 1-1/2" drop pipe. General construction is such as to stand up under

heavy use and yet be as light as possible.

L;, e S-




Cylinder Construction

Laboratory tests and field evaluation indicate the secret of
long cup life is the smoothness of the cylinder in which the plunger
operates. An extruded brass cylinder has a smoothness of 8 to 12
micro inch (CLA)*. In contrast, some of the machined iron cylinders taken
out of storage were so rough (over 600) due to rust and poor castings that
measurements were hard to make. Better castings with more careful
machining measured between 200 and 300 micro inch (CLA).

To obtain a very smcoth finish, coated cylinders were developed.
Two types of coated cylinders have been tested in the laboratory. One
coating consists of an epoxy-phenolic resin requiring a low-temperature
bake as part of the curing process. This coating is the toughest and most
wear-resistant of the two coafings with a smoothness of 12 to 18 micro inch
(CLA). This coating performed well in limited field use and would be pre=-
ferred if baking facilities can be made available. The second coating is
an air cure epoxy coating which is not quite as tough and takes longer to
cure than the baked coating. This has a smoothness of about 40 micro
inch (CLA). This coating has no field evaluation to date. Both types of
coated cylinders can be used for shallow well and deep well pumps and are
quite inexpensive to apply.

As an alternative, plastic pipe may be used for cylinder construction.
Polyvinyl chloride (PVC) plastic pipe is as smooth as extruded brass,
costs much less than brass,and field tests have shown it to wear as well.
It is recommended for deep well applications. Although the PVC pipe cylinder
is more expensive than a coated cylinder, the ease of manufacture (a simple
cut-off operation) makes its use for sleeves in shallow well pumps very

attractive.

* Center line average
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Cups and Vslves

Good quality leather is recommended for making plunger cups.
" Dyes should not be used; however, wax impregnant is acceptable. No special
treatment has yet been identified; however, a particular tanning or special
treatment may be indicated by current testing. Cups should not fit tight
in the cylinders, but instead dapend upon the water pressure or suction to
seal the cup against the cylinder walls.

Two types of valves are currently in use, poppet and flapper.
There is much discussion about which type is best, and no firm answer is
available. However, both types depend upon a generous, smooth, well-machined
seat. Poppet valves are cast iron or brass which is preferred and leather
or rubber washers can be uéed to help improve the seal. Leather is s%ill the
standard material for flapper valves with a cast iron weight. Plastics and
composite materials such as nylon impregnated with neoprene should also be

considered.

Bearings

The pinned joints should be no less than 5/8-inch diamater and the
length such as to insure a projected bearing area of at least 0.94 square
inch. 1If hard use of the pump is to be expected, even larger pins are
recommended. Lubrication where possible almost always improves wear. Gen-
erally speaking, most shops in developing areas cannot afford the cost of
special bearings, nor are they capable of properly fitting bearings, but
hardening the cast iron bearing (hole) can be done and is recommended to

greatly improve bearing life at a minimum cost.

Pump Options

The pump shown as Option A utilizing a bolt-on cover with fulcrum
and a screwed-on center section and base is recommended; however, circum-

stances may require other configurations. Option B utilizes pinned-on covers
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and fulcrums for areas where bolts and nuts are cof poor quality, nonexistent,
or where vandalism or stealing is a problem. For tube wells, the base can

be omitted and the bottom cap with valve of the deep well cylinder can be
substituted making up Option C. Option D is where the pump body and cylinder
(shallow well pump) are cast as one piece and a PVC liner is inserted to pro-
vide a smooth bore. Other variations are avallable to match facilities and
skills available and type of consumer operation, but simpiicity is the key

to the most reliable and inexpensive configuration. However, care must be

taken not to compromise pump operations.

CURRENT EVALUATION

The shallow well pump as fabricated under several options has
been proven to stand up well. The plastic deep well cylinder is also being
used quite extensively; however, the deep well pump cap is a relatively
new arrangement and more data are needed before its capability of withstanding
hard use can be confirmed.

Data on valves are conflicting in that both the poppet and flapper
types are preferred in different areas. It has been noted, however, that

poorly prepared sealings surfaces are not acceptable under any conditions.

PUMP DESIGN PRINCIPLES

The fabricator, installer, and user should be aware of certain
design limitations. First, it is recommended that no cylinder sizes over
3-inches diamater be used. It has been observed that leather cups tend to
fail rather than wear out in 3-1/2-inch shallow well pumps. It is our feeling
that the strength of the cup is not sufficient to withstand the pressure or
vacuum created by the pump action and buckling occurs during one portion of
the stroke (stretching during the opposite portion of the stroke) causing

the cup material to split circumferentially and fail.

U ———— S S
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Neglecting friction or insufficient flow passageway which can
create a substantial load, 3-inch cylinders will require 3.06 pounds lifting
force per foot of water being lifted. This means, for example, that for a
shallow well with a 26 foot deep water level, about 79.5 (26 x 3.06) pounds
of lifting force will be required. This is about the maximum 1lift for a

shallow well pump, and for the pump illustrated approximately 14 pounds
79.6 x 5

( 78,5 ) of force is needed at the end of the handle for operation.

In contrast, a deep well pump must operate under much more severe
conditions. Again, for the deep well pump illustrated, a 100-foot water
1lift would require about 357 (100 x 3.06 + 51.1) pounds of force (including
the weight of 7/16 diameter pump rod but neglecting friction) and a
handle force of over 62.5 ( 3%%;%;2

improved one of two ways: Make the handle longer or decrease the cylinder

) pounds. Such an arrangement can be

size. Most persons can see that increasing the handle length or lever arm
decreases the force required for operation, but it may not be apparent in
the case with the change in cylinder size. A 2-1/2-inch diameter plunger
requires about 2.12 pounds per foot of water lift for operation and for a
100-foot water lift including the weight of the rod but neglecting f:iction,
263 (2.12 x 100 + 51.1) pounds of force would be required. The handle force
would be 46.2 ( 263.1x 5

28.5
handle force required by the 3-inch cylinder. A 25 percent increase in

) pounds, over 25 percent reduction from the

handle length decreases the handle force about 20 percent to 50.13 pounds.
Every effort should be made to keep the handle force below 40 pounds to
permit operation by women and children. Table 3 summarizes the forces
discussed.

Decreasing the bearing loading is another factor for reducing
cylinder size. Loading is not appreciably affected by a change in handle
length. 300 psi is a maximum bearing load for mild steel pins and cast iron
journals when lubricated and with a close "running' fit. Since most pumps
operate with moving joints of a very sloppy fit, the bearing levels should
be kept as low as possible for long life--perhaps below 100 psi if
possible. The pumps currently under evaluation have bearings from 5/8-inch

diamater to 3/4-inch. diameter and at least 1-1/2-inch total length each

Y L]
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TABLE 3. SUMMARY OF PLUNGER LOADS AND HANDLE
FORCES FOR VARIOUS PUMP/WELL CONDITIONS

o armeesmie e et K a

Effective Handle Cylinder Water Plunger Handle
Length, in. Size, in. Depth, ft- Load, 1lbs Force, 1lbs
28.5 3 26 79.5 14
28.5 3 100 357 62.5
28.5 2.5 100 263 46
35.6 3 1.00 357 50.1
35.6 2.5 100 263 36.9

MR et e
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joint. Wear, although much improved, can still be a problem. To sum up
these points, cylinder diameter, bearing area of each joint, and handle
length must be seriously considered and balanced out to provide long life
and easy operation.

One last comment on this topic; the greater the lift of water the
greater pressure and increase of wear of the plunger cap. Therefore, as
wear becomes excessive due to depth, the number of cups should be increased.
Trial operation should soon determine when a second or third cup would be
required. 1t has been suggested by one pump manufacturer that water levels
at the 50- and 125-foot depths wéuld be levels at which cups would be added
for 3-inch cylinders. As pressures become too great, cylinder size would

have to be reduced to increase the cup life.

ADDITIONAL REFINEMENTS

Four areas of further improvement to increase pump longevity
are (1) Bearings, (2) Cups, (3) Valves, and (4) Piping. Bearing life, and con-
sequently pump life with reduced maintenance, can be improved by the use of
lubricated or nonlubricated ball bearings or bushings. The type chosen
really depends upon the sophistication in machining the fabricator has
available and the money available to buy and/or make the pumps. In most
developing areas encountered to date, the'degree of capability and money does
not appear available; however, an improvement can be made that does seem
within reason invmany areas. The cast iron journals or '"holes'" should be
hardened by heating to a cherry red and quenching in water. Almost any degree
of hardness will improve the bearing life. Care must be taken, however, to
guard against tempering one hole while hardening another. -

New materials for fabricating plunger cups may soon be available
including the reappearance of "Corfam'", once manufactured by DuPont. For
materials to be useful in cup fabrication, they must be leather-like in
ability to expand against the cylinder wall proportionately to the pressure

developed by the depth of water being pumped. Qualities to look for are

et e s e e . ..
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improved storage life, resistancz to fungus, etc, improved abrasion
resistance, ‘and ability to withstand wet and dry cycling.

New materials available for plunger cups might also be considered
for valves; here, the ability to expand is not required.

Plastic pipe for use as drop pipe should also be considered for
cost-saving installations. Not only may plastic pipe be less expensive
to buy, but lighter than steel pipe and cheaper to ship. Although plastic
material has lower mechanical strength than steel, is more sensitive to
temperature variation, and requires more careful handling, it is not as
subject to corrosion as steel, has a iower friction factor, and can be
easily jointed in the field. Care must be taken, however, to assure that no
bending loads are placed on the pipe and that steel pipe be used for top
sections and for securing the pump. Plastic scréens are also being installed

in some areas.

ADDITIONAL INFORMATION

It is hoped that the information included in this report is of
some value to you. Additional data (Battelle's final report on Contract
No. AID/csd-3305) will be available by Spring, 1975, and can be obtained
through AID. If you are serious about pump production in your area or
improving rural domestic water programs and additional information would be
of help, please contact Mr. A. Dale Swisher of AID or Mr. Robert D. Fannon
of Battelle at the addresses below. We also encourage you to participate
with us in this program; and if you desire to do so, we invite you to

contact us by writing to the addresses below.

Robert D. Fannon, Jr., P.E. A. Dale Swisher, P.E.

Research Engineer Office of Health

Battelle Technical Assistance Bureau

Columbus Laboratories Agency for International Development
505 King Avenue Washington, D.C. 20523

Columbus, Ohio 43201 USA

UsA
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THE CONTINUED DEVELOPMENT AND
FIELD EVALUATION OF THE
AID HAND-OPERATED WATER PUMP
by

R. D. Fannon, Jr. and D. W. Frink

INTRODUCTION

One of the most immediate needs of rural families in the small

‘ommunities of developing nations is a safe and adequate water supply. A water

ource can be easily contaminated if the water is obtained by direct dipping,

or by a rope and bucket., Therefore, the best solution to this need is usually
a well and a dependable hand pump. Because repair facilities are often limited,
the hand pump must be dependable even though it is subjected to severe use.

It should have few parts and few points of wear. Since low cost is also impor-
tant, it should be easily manufactured in the country of its ultimate use.
Unfortunately, in many underdeveloped areas no pumps are available to meet all,
or even most of these requirements.

In recognition of this need, the Agency for International Development
initiated a program (Contract No. AID/csd-1434) with the Battelle-Columbus
Laboratories to define the requirements and specifications of hand water pumps
suitable for developing nations, The results of this effort are summarized in
Battelle's final report to AID dated September 29, 1967. 1In the conclusions
of that report, the following additional work was deemed advisable:

(1) Dissemination of information to interested agencies
and organizations ‘

. (2) Field evaluation of a proposed pump design
(3) Further research on valves, cup seals, and cylinders

(4) Development and implemen:ation of educational programs.

On June 28, 1968, a second contract was initiated at Battelle in regard
to Items 3 and 4, Assistance was to be given to the field evaluation of the
basic pump design that was selected during the first contract. At the same time,
the pump design was to be optimized with respect to life, reliability, and cost
through the development of improved valves, cup seals, and cylinder coatings.

The following report describes the results of the continued effort, which was
concluded on June 28, 1970.

BATTELLE MEMORIAL INSTITUTE -~ COLUMBUS LABORATORIES
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SUMMARY AND CONCLUSIONS

During the previous program, a simple piston pump design was identified
as being the most suitable for the needs of developing nations. In the continued
effort, it was envisioned that Battelle would contribute to the field evaluation
of this basic configuration by assisting a manufacturer in the production of a
number of pumps, by preparing a manual for field installation and operation, and
by evaluating reports and components from the field. At the beginning of the
program, manufacturing specifications and drawings were prepared for the previ-
ously selected pumps design. However, arrangements could not be made for
fabricating and supplying the pumps for field evaluation. The remaining funds
allocated for field evaluation were redirected toward additional component
development, and toward the dissemination of information to interested parties.
The different activities are summarized in the following sections.

Plunger~Valve Development

. The metal valves presently used in pump plungers are subject to wear
and malfunctiorning. Two designs of improved plunger valves were evolved. One
is a flapper valve made of neoprene-impregnated nylon. The valve is similar to
the flapper valves commonly used in pump cylinders. The other design is a ser-
rated flapper valve which requires a modified plunger configuration. Both types
of valves were operated over 5000 hours in shallow-well and deep-well pumps
without signs of deterioration. It was concluded that the serrated flapper
valve, which is particularly simple and inexpensive to make, should be used for
the majority of pump applications. The weighted flapper valve, which is more
conventional in appearance and more resistant to pressure, should be used where
the acceptance of something different might be a problem, and in deep wells
where multiple cups are required.

‘ Selection of Optimum Cup Material

~ Leather is the standard material for pluneer cup seals. and its basic
properties are specified for any materials to be used in plungct cuys. Thn
most important of these properties is the ability to stretch to conform to the
cylinder walls. Because plunger cup wear is the most frequent cause of pump
repair, other materials were studied in an attempt to find a better cup material.
Corfam was found to be the best material available. It is very similar to
leather, but is more uniform and more durable. Although the cost of Corfam
is generally higher than leather, its improved performance capabilities will
more than offset the price differential. Thus, it was concluded that plunger
cups should be made of Corfam.

BATTELLE MEMORIAL INSTITUTE — COLUMBUS LABORATORIES
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Evaluation of Cylinder Coatings

In the previous program it was concluded that the cost and maintenance
of hand pumps could be substantially reduced if the cast-iron cylinder walls
were made smoother by some type of nonmetallic coating., Effort during the
follow-on program has been directed toward finding a satisfactory coating which
does not require special processing, such as heat treating. Three types of
coatings were evaluated--epoxy, vinyl, and uralkyd. All of the coatings per formed
well, with no peeling or wear. Epoxy was judged to be the most desirable because
it is the hardest in the air-dried condition. The material cost of the epoxy
is approximately 5 to 10 cents per cylinder,

Additional Component Investigation

During the above component testing, two additional problem areas were
revealed: (1) excessive erosion of the iron cylinder seat beneath the flapper
valve and (2) wear of the housing by the bronze plunger valve to the point
that the pump would not operate. With the decision to discontinue the field
evaluation work, design consideration was given to these problems. It is believed
that the use of a bronze seat in the cast-iron cylinder would correct the erosion
problem, The poppet-valve life could be extended by a longer guide for the

poppet. ,

At the request of UNICEF, an investigation was also conducted to extend
the life of the pump-handle pivots., A sleeve bearing material called Rulon J
was selected to operate with pins made of 17-4 PH stainless steel hardened to
about 35 Rockwell C. The ability of this bearing combination or equal combina-
tion to operate satisfactorily without lubrication should significantly extend
the life of the pump-handle pivots, It is anticipated that this bearing combi-
nation would be needed only in those areas of exceedingly heavy pump utilization.

. Information Dissemination

A press release regarding the development of the hand pump was made

by AID and Battelle on June 27, 1969, As of June 28, 1970, 66 inquiries about
the program had been received at Battelle from 20 countries. In response to
those interested in making the pump, 25 packets of information were sent, each
containing a set of drawings, a final report on the first program, and selected
pictures. Reduced amounts of information were sent to 33 inquiries from those
who were interested in more general aspects of the pump., In addition, 135 copies
of the final report on the first program were sent to AID so information could

. be forwarded in response to inquiries received at AID.

BATTELLE MEMORIAL INSTITUTE -~ COLUMBUS LABORATORIES
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RECOMMENDATIONS

Battelle believes that the basis has been established for the
manufacture of satisfactory hand pumps for developing nations. The widespread
interest in the pump is impressive evidence of the need for such a device. The
following steps should be accomplished so the people in the developing nations
can benefit from the work accomplished to date:

(1) The specifications and drawings should be modified to
include flapper-type plunger valves, a Corfam cup seal,
and an air-dry epoxy cylinder coating, but it should
remain clear that the final configuration and degree of
sophistication is the choice of the indigenous

. manufacturer.

(2) Manufacturers should be chosen in selected developing
nations, and pump fabrication, with demonstrations,
should be initiated.

(3) Field evaluations should be conducted in areas of the
selected nations with the indigenously manufactured
pumps.,

(4) A course on pump fabrication and installation should
be included in the AID-sponsored Ground Water School
at the University of Minnesota.

RESEARCH ACTIVITIES

In accordance with the statement of work, the follow-on contract was
.9 consist of the following four tasks:

(A) Supervise and evaluate the field testing of Battelle-
designed pumps to be provided, installed, and field-
monitored by others. This task was to include the
following steps:

(1) Collaborate with the manufacturer in the production
of pumps and provide patterns, molds, and fixtures
devised during the previous contract

(2) Prepare a manual providing instructions for field
installation, operation, maintenance, and report-
ing on pump performance

(3) Evaluate reports from the field
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(4) Evaluate valves, cups, and other pump parts
' returned from the field

(5) Recommend necessary pump design changes

(B) Develop and evaluate a flapper-type plunger valve of
synthetic materials as a possible substitute for the

presently used metal valves

(C) Determine the optimum synthetic material and configuration
combinations for plunger cups to replace presently used
leather cups

(D) Continue the testing of cylinder materials, undertaken
under the previous contract, to find a suitable coating
which does not require heat treatment in the manufacturing

. process.

When it was decided to discontinue the field testing effort, two
additional tasks were undertaken:

(E) 1Investigate the adequacy of additional, selected pump
components

(F) Disseminate pump information to interested organizations.

Task A. Y¥Field Evaluation

During the previous program, a simple pump design was evolved to meet
the needs of developing nations. The basic pump consisted of a body, a fulcrum,
a handle, a single cylinder, a plunger, and two check valves--one in the plunger
and one in the cylinder. Figure 1 shows the design incorporated in a shallow-

‘Jell pump. In this type of pump the suction cylinder 1is attached above ground
to the pump body since the water can be lifted from the ground by suction.
Figure 2 shows the selected pump design incorporated in a deep-well pump., In
this type of pump the suction cylinder is placed below ground in or near the
water source. A rod extends from the pump handle down through the connecting
pipe (shown foreshortened in Figure 2) to the suction cvlinder., The primary
action of the plunger in a deep-well pump, therefore, is to lift the colummn
of water to the pump body. Appendix A contains assembly drawings and parts

lists for both types of pumps.

Features that were incorporated in the basic pump design for developing
nations were

(1) Low production cost

(2) Ldng 1life under severe conditions

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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(3) Easy maintenance with simple tools and unskilled
labor

(4) Suitable for shallow- or deep-well installation with
only minor changes (cylinder location and plunger rod
length)

(5) Capable of being manufactured in developing countries
with a minimum of capital investment

(6) Easily operated by small people, including women and
children

(7) 'Containing features to discourage pilfering and
vandalism. :

The field evaluation effort required a third party to arrange for the
manufacture, installation, and field monitoring of the pumps. During discus-
sions with the Contract Technical Monitor, it was decided that UNICEF would be
the best agency for accomplishing these functions. Accordingly, meetings were
held with representatives of UNICEF to discuss the pump design and to select
specifications that would be mutually acceptable. Some conflict of objectives
was encountered because the AID-Battelle approach was to have the pumps made
in the nations that would use the pumps, while UNICEF wanted to purchase the
pumps for distrubition in selected odtlying areas., However, a mutually
acceptable design was established.

Drawings and specifications were then prepared for the selected design.
The drawings consisted of assembly drawings, subassembly drawings, and detail
drawings for 2-1/2-inch and 3-1/2-inch cylinders, for shallow-well and deep-well
pumps. The specifications covered the necessary aspects of procurement, manu-
facturing, and shipping. (The drawings and specifications did not include the
improvements that were investigated later during the follow-on program.)

‘ Considerable time was spent in communicating, through telephone calls,

letters, and visits, with the UNICEF Procurement Officer in New York. In
addition, drawings and specifications were sent to the United Nations in New
York, UNICEF in France, and WHO in Switzerland. Unfortunately, it was not
possible to obtain approvals from all the necessary organizations in time to
select a manufacturer, fabricate the pumps, and cowplete the field evaluation
of the pumps.

When it became apparent that the field evaluation could not be
completed as planned, it was agreed during discussions with the Technical Monitor
that the work outlined under Tasks E and F would be conducted. This work is
described in later sections of the report.

Task B. Plunger-Valve Devc lopment

The two most common types of check valves used in hand pumps are the

poppet valve and the flapper valve. A poppet valve is always used in the plunger;
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however, the lower check valve in the cylinder is either a flapper valve or a
poppet valve., Most of the shallow-well pumps use leather flapper valves in
the bottom of the cylinder, while most of the deep-well pumps use poppet valves.

During the previous program, three important conclusions were drawn
concerning valves:

(1) ‘Nylon impregnated with neoprene is an excellent
material for flapper valves since it has a high
. resistance to flexural failure and it is not
adversely affected by changes in temperature or
by wetting-drying cycling.

(2) Metal plunger valves should be improved to minimize
wear and increase life.

(3) An attempt should be made to develop a flapper-type
plunger valve using neoprene-impregnated nylon to
reduce the cost and increase the reliability of
plunger valves,

Two flapper~-type plunger-valve designs were evolved and evaluated as
a part of the follow-on program. Each of these is discussed below. In accord-
ance with a request by UNICEF, the experimental valves were fabricated for a
2-1/2-inch-diameter cylinder.

Weighted Flapper Valve Design

Figure 3 shows a typical pump plunger with a metal poppet valve
located in the middle of the plunger. Figure 4 shows the typical wear sustained

by a metal poppet.

Figure 5 shows a weighted flapper valve installed in a pump plunger
in place of the metal poppet. The neoprene-impregnated nylon flapper is attached
to the plunger with two screws. To facilitate this attachment, three supports
are used for the pump rod attachment rather than the four shown in Figure 3. A
metal weight is attached to the back of the flapper to keep the flapper from
floating and to insure that the flapper makes a satisfactory seal with the seat.

The plunger shown in Figure 5 was cast from bronze. The assembly was
operated in a typical shallow-well pump for more than 3000 hours. A visual
examination of the parts after the test showed no sign of wear or fatigue.

Serrated Flapper Valve Design

The second flapper-type plunger valve that was developed and evaluated
is shown in Figures 6 and 7. It is similar to a valve described by drawings

BATTELLE MEMORIAL INSTITUTE -~ COLUMBUS LABORATORIES
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FIGURE 4. WORN CAST-IRON POPPET FROM PLUNGER
VALVE AFTER SEVERAL TEST PERIODS
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FIGURE 5. WEIGHTED FLAPPER VALVE FIGURE 6. ASSEMBLED SERRATED FLAPPER
INSTALLED IN PUMP PLUNGER VALVE AND PLUNGER

FIGURE 7. DISASSEMBLED SERRATED FLAPPER VALVE
AND PLUNGER
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from the Department of Sanitation in Lima, Peru. The drawings were sent to
Battelle by Dr. Charles Spangler, who was formerly with PAHO.

The serrated flapper valve is composed of parts which are simple to
make. The cup seal is a standard shape. The flapper can be stamped or cut
from sheet material, and the metal supports can be made from castings or from
bar stock., As with the weighted flapper valve, the serrated flapper valve
was operated for over 5000 hours with nc detectable signs of wear or fatigue.

Valve Comparison

It is believed that both flapper-type plunger valves will provide
significantly longer life than the conventional metal poppet valves. However,
the two flapper valves are somewhat different, and their differences are

summarized below:

(1) The weighted flapper valve is more conventional in
appearance and may be more acceptable to those who
are familiar with standard pump plungers.

(2) The serrated flapper valve is less expensive to
manufacture,

(3) Both flapper-type plunger valves operate equally
well for shallow-well pumps and for deep-well pumps
for depths teo 50 feet.

(4) The weighted flapper valve should be used for wells
deeper than 50 feet primarily because of the ease of

adding additional cups.

Task €. Selection of Optimum Cup Material

The work during the previcus program showed that high-quality leather
is a good material for plunger cup seals. (A typical cup seal is shown in
Figure 7.) Wide tolerances are acceptable and long life can be expected with
fairly smooth cylinders. However, very poor leather is produced in some
geographical areas, and even good leather is deteriorated (cracked) by alter-
nately wetting and drying. In addition, poor storage conditions can cause
excessive deterioration of cups held in stock. Thus, a part of the follow-on
program was directed toward finding a leather substitute that would have uniform
properties and be less affected by wetting and drying and by poor storage
conditions.

Five materials, including leather, were selected as being typical
of the candidate materials that are presently available for cup seals:
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(1) 'Rek-Syn, manufactured by the E, F. Houghton & Company--
a relatively stiff elastomer-plastic material with a
low coefficient of friction

(2) Vix-Syn, also manufactured by the E. F. Houghton &
Company--a relatively stiff elastomer-duck material

(3) Corfam (in three compositions), manufactured by DuPont:

(A) A relatively thin Corfam coated on the exterior
with graphite. Test cups were purchased from the
Lubrikup Company, Williamsport, Pennsylvania

(B) A medium flexible Corfam impregnated with wax and
coated on the outside with rubber. Test cups were
purchased from the Page Belting Company, Concord,
New Hampshire

(C) A stiff Corfam; test cups were purchased from the
Page Belting Company

(4) Rulon J, a flexible polymeric-reinforced Teflon; test
cups were purchased from the Dixon Corporation, Bristol,
Rhode Island

(5) Leather of two types:

(A) Oak-tanned, with the hair side out; test cups were
purchased from the Dempster Company, Beatrice,
Nebraska

(B) Chrome-tanned, with the hair side out; test cups
were purchased from the E. F. Houghton & Company.

All of the cup materials were operated for approximately 1000 hours
in plastic cylinders or in epoxy-phenolic-coated metal cylinders at 55 strokes
per minute with a 5-1/2-inch stroke. These hours of operation are equivalent
to approximately one year of pumping at the rate of 1500 gallons per day.

This quantity was established by AID as the average quantity of water pumped

by hand in many communities of the developing nations. With the exception of
a 2-inch Corfam cup molded by the Lubrikup Company and a 2-1/2-inch Rulon cup,
all the cup materials were evaluated in both shallow-well and deep-well pumps.

Rek~Syn

Figure 8 shows Rek-Syn cup seals after 964 hours of operation. The
test showed that the material has low friction and is wear resistant, ' However,
as the cups wore, the material did not stretch to maintain good contact with
the pump-cylinder walls. Pumping effectiveness was reduced and it was apparent
that the cups had a shorter useful life than leather cups.
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FIGURE 8. REK-SYN CUPS AFTER 964 HOURS OF OPERATION

FIGURE 10. VERY FLEXIBLE 3-INCH CORFAM CUP AFTER
1121 HOURS OF OPERATION AND 2-1/2-1INCH

RULON J CUP AFTER 949 HOURS OF OPERATION

FIGURE 9. VIX-SYN CUPS AFTER 1020 HOURS OF OPERATION
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FIGURE 11.

MEDIUM FLEXIBLE 3-INCH CORFAM CUP AFTER
1040 HOURS OF OPERATION AND STIFF 2~-1/2-
INCH CORFAM CUP AFTER 1150 HOURS OF
OPERATION

2T



15

Vix=-Syn

Figure 9 shows Vix-Syn cup seals after 1020 hours of operation.
lthough the cups were still functioning at the end of the test, they showed
more wear than any other test material, In addition, as with the Rek-Syn
cups, the Vix-Syn cups did not stretch as much as the leather cups.

Cor fam

Cups made of the three Corfam materials were operated for over 1000
hours. Figure 10 shows a very flexible 3-inch cup, while Figure 11 shows a
2-inch medium flexible cup, and a 2-1/2-inch stiff cup. Good wear resistance
was exhibited by all of the Corfam cups. However, the very flexible cup and
the stiff cup had the same difficulty maintaining contact with the cylinder
walls that was exhibited by the Rek-Syn and Vix-Syn cups. In contrast, the
medium flexible Corfam cup exhibited good stretch and maintained good contact
with the cylinder wall, 1In lots of 100 to 1000 pieces, the 3-inch cup was
estimated to cost from $90 to $100 per hundred.

Rulon J

Rulon J is a fluorocarbon made to run dry against soft materials
such as aluminum and brass. Figure 10 shows a 2-1/2-inch Rulon J cup seal
after 949 hours of operation. Although the cup was still functioning at the
end of the test, the plunger had begun to chatter during the last week of
testing. This seemed to be caused by the narrow, stiff wall of the cup which
did not conform well with the cylinder wall.

.Leather

The leather cup seals were tested primarily as a control against
which the other materials could be compared. TFigures 12 and 13 show chrome-
tanned and oak-tanned leather cup seals after approximately 1000 hours of
operation, The more expensive, chrome-tanned, wax-impregnated leather cups
showed very little wear and remained soft even after drying. The ocak-tanued,
nonwaxed leather cups showed a definite wear and became stiff when dry. The
price of 3-inch chrome-tanned leather cups is approximately $128 per hundred
in lots of 500 cups.

Plunger-Cup Material Comparison

Based on the laboratory tests summarized above, the following
conclusions were reached concerning the selection of plunger-cup seal materials:
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FIGURE 12, CHROME-TANNED, WAX~IMPREGNATED LEATHER
CUPS AFTER 948 HOURS (3-INCH) AND 1106
HOURS (2-1/2-INCH) OF OPERATION

FIGURE 13. OAK-TANNED, NONWAXED LEATHER CUPS AFTER
1147 HOURS (3-INCH) AND 1039 HOURS
(2-1/2-INCH) OF OPERATION
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(1) Wax~impregnation of leather is one of the major
factors in extending the life of leather cup seals
because the leather tends to remain soft whether wet
or dry

(2) Wax-~impregnated Corfam cup seals of the proper
flexibility, coated on the outside with nitrile or
urethane rubber, will provide better performance
than the best leather cup seals

(3) The major factor limiting the performance of cup
seals made from other materials is the reduced
ability of the materials to stretch and conform
to the cylinder walls as compared with Corfam and
leather.

; ‘l' \

Task D. FEvaluation of Cylinder Coatings

The greatest single factor in pump longevity is the smoothness of the
cylinder bore, During the previous program, it was found that commercially
available steel pipe could be converted into relatively smooth pump cylinders
with a nonmetallic coating. However, the successful epoxy phenolic coating
evaluated during the first program requires a moderate amount of baking on the
pipe as a part of its processing. As simple and easy as this process is in the .
United States, a coating that did not require baking would be more acceptable
in some developing nations, Therefore, one objective of the follow-on program
was to find a satisfactory cylinder coating that did not require special
processing, such as heat treating.

After a review of candidate cvlinder coatings, three coatings were
selected for evaluation:

. (1) Marine epoxy
: (2) High-build vinyl
(3) Pigmented uralkyd.

The coating materials were evaluated by using each to coat a 2-1/2-
inch-diameter pipe specimen and a 3-inch-diameter pipe specimen. Each of the
six pipe specimens, as shown in Figures 14, 15, and 16, was then operated for
over 1000 hours with leather plunger cup seals at 55 strokes a -minute with a
5-1/2-inch stroke.

Prior to application of the coatings, the pipe specimens were cleaned
in the following manner. The cylinders to be coated with the marine epoxy
and the uralkyd were cleaned with mwethylethylketone, mineral spirits, and soap
and water. The cylinders to be coated with high-build vinyl were cleaned with
methanol, mineral spirits, and soap and water. The cleaning solutions were
applied with rags and a steel brush, and the cylinders were allowed to air-dry,
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FIGURE 1l4.

VINYL~COATED PIPE SPECIMENS AFTER FIGURE 15.
1000 HOURS OF OPERATION

A VR R S

EPOXY~COATED PIPE SPECIMENS AFTER
1000 HOURS OF OPERATION

FIGURE 16. URALKYD-COATED PIPE SPECIMENS AFTER

1000 HOURS OF OPERATION
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Each coating wcs applied by placing a cap over one end of the pipe,
‘placing the selected solution in the pipe, placing a cap over the other end
of the pipe, and rolling and turning the pipe to distribute the solution over
the pipe wall. The end caps were then removed and the excess solution was
allowed to drain back into the container,

Primers were required for two of the coatings. For the epoxy, the
primer consisted of epoxy thinned at the rate of 1 pint of solvent to 4 pints
of epoxy. A vinyl wash primer was used for the vinyl.

The pipe specimens were allowed te air-dry in the vertical position
with a free flow of air. To limit the amount of running, an electrical fan was
used to circulate air through the cylinders to accelerate drying. With this
arrangement, the specimens were dry to the touch in 8 to 10 hours, but should

.be allowed to cure 24 hours before recoating and 2 weeks before use.

' The marine epoxy coatings were approximately 0,008 inch thick and

had a smoothness of about 4C to 60 CLA (centerline average). The high-build
vinyl coatings were about 0,006 inch thick and had a smoothness of about 26 CLA,
while the pigmented uralkyd had a thickness of about 0.004 inch and a smoothness
of about 10 CLA. The CLA values included the roughness due to running. For
comparison, good cast-iron cylinders made in the United States have a smoothness
of from 40 to 200 CLA. The baked epoxy phenolic that was tested during the
previous program had a smoothness of from 12 to 18 CLA.

The cylinders werce inspected following the 1000 hours of testing. No
appreciable wear could be detected visually, and there were no breaks in any
of the coatings. Likewise, very little wear was noticed on the leather cups.
Thus the performance of the coatings was estimated to be equal and satisfactory.

The epoxy and vinyl coatings are estimated to cost about 10 to 15
cents per cylinder, while the uralkyd coating is estimated to cost somewhat
less. Because the epoxy coating was found to be somewhat harder than the other
coatings, and because a harder coating should be mcre resistant to wear from

‘:he cup seal, the epoxy coating was judged to be the best for pump use.

Task E. Additional Component Investications

Two types of additional component investigations were completed as a
result of the decision to discontinue the work related to field evaluation o.
the pumps. One type consisted of an investigation of cylinder-foot-valve
performance, while the other type consisted of an investigation of pins and
bushings for the pump-handle pivots.,

Cylinder-Foot-Valve Investigation

In conjunction with the tests of the plunger cup seals and the cylinder
coatings that have been described previously, over 10,000 hours of operation
were achieved for the cylinder foot valves. This was equivalent to 10 years of

hard use.
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After approximately 5500 hours of operation, the flapper foot valve
of the shallow-well pump showed excessive erosion of the valve seat., It is
believed that this condition could be improved if a brouze seat were placed
under the flapper valve. Bronze has been used successfully to combat such
erosion in other applications. Because of the cost of inserting the bronze
seat, this design should be used only for installations where particularly
long life is required.

‘After approximately 8300 hours of operation, the metal poppet in the
cylinder of the deep-well pump wore the poppet valve housing to the point that
the poppet tended to cock and stick open. This prevented pumping. The best
solution to this problem is believed to be neoprene-impregnated nylon flapper
valves. Longer operation could be obtained with the metal poppet valve by using
a longer guide section,

~ Pins and Bushings

Bearings are required where the pump handle pivots on the body, and
where the pump handle attaches to the oscillating rod. UNILCEF requested that
an investigation be made to find better bearings for these locations.

A search was made for nonlubricated bushings which would have good
weatherability, long life, low absorptivity, and low cost. Although several
materials seemed to be candidate, Rulon was judged to be significantly better
relative to the other materials, Rulon is a specially compounded TFE
fluorocarbon made by the Dixon Corporation,

The material selected for the pins was a hardenable stainless steel,
17-4 PH, This material is in general use, and it has not only corrosian resist-
ance, but also good hardness.. The heat-treated condition selected for evaluation
was H1025, which gives a pin hardness of about 32 Rockwell C.

A Rulon T-Liner was chosen to be evaluated first. A T-Liner bearing
is made up of a shell of metal (stainless steel or cadmium-plated steel) in
which a strip of Rulon is placed. T-Liner bearings were placed in the handle
at the fulcrum and at the rod end. The bearing at the rod end lasted satis-
factorily over 10,000 hours. After 5133 hours of operation, ouneée of the steel
shell bearings at the fulcrum which had been improperly inserted had worn
through and the Rulon had been destroyed. The T-Liner bearings were replaced
with a solid-Rulon bearing and no wear could be detected after 5300 hours of
operation. The performance of the pins was satisfactory in all cases.

It is thus recommended that solid Rulon bearings and 17-4 PH stainless
steel pins or equal be used when improvement of the handle bearings is justified.
For long-term retention, it is recommended that the Rulon bearings be pressed
and glued into place.
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Task F, Joformation Dissemination

A joint AID-Battelle press release prompted a surprising response
from all over the world. Appendix B shows the release and the recipients of
the release. With the discontinuance of the field-evaluation effort, and with
a large expression of interest as a result of the press release, it was decided
that the dissemination of project information to interested parties would be in
keeping with the overall objective of eventually having the pumps used by the
developing nations.

0f the 66 requests for information that were vreceived, 58 were
believed to be of sufficient merit tc receive project information. Represented
in the requests were: 20 countries, 21 universities and foundations, 12
.Government agencies, and 24 businesses.

As listed in Appendix C, 25 responses consisted of packets containing
a full set of drawings, a parts list, a final report on the previous program,
and a letter containing pertinent information. The remaining 41 replies con-~
tained all of this information except the drawings and the parts lists. A
few replies contained selected assembly drawings. 1In addition, 135 copies of
the final report on the first program were forwarded to AID for distribution
in response to requests for information.

FUTURE WORK

_ Countless people in the developing nations wneed reliable hand pumps
to supply them with life-giving water. The most difficult steps for satisfying
this need still have to be accomplished. Although there are a nuwmber of ways
of reaching the ultimate objective, the following appear to be principal steps

in any program:

. (1) Incorporate the information guined durinrg the
follow-on program in the drawings and specifications

(2) Select areas in developing countries for pump
fabrication, demonstration, and evaluation

(3) Assist manufacturers and government agencies in the
selected countries

(4) Establish personnel to obtain and evaluate data on the
fabrication and operation of the pumps

(5) Arrange for instruction in pump fabrication to be

taught during the Ground Water Course presently
available at the University of Minnesota.
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~ Step 1

Drawings and specifications were prepared at the beginning of the
follow-on program for the field evaluation efforts. Since the pumps for field
evaluation were not wade, and since pump improvements were developed in the
follow-on program, the pump drawings and specifications should be revised to
include the results of the follow-on program. This will insure that the pumps
which are eventually fabricated for field testing will include all of the
recommended features. This can be done by Battelle-Columbus in about one week.

Step 2
. It is expected that a number of developing countries will eventually
use the AID pump. However, certain areas are more desirable than others for

field testing the hand-pump configuration. In selecting countries for field
testing, it will be important to identify those which maintain good relation-
ships with the United States and for which there are no major problems of
communication~-either because of language difficulties or because of poor mail
service. It will also be necessary to select countries that recognize the need
for hand pumps. This will insure good cooperation during follow-up to obtain
the test results. Finally, it will be necesgsary to select countries that have
typical water problems so that the performance of the test pumps can be fairly
evaluated. It appears that this selection process should be conducted by
personnel from AID and from Battelle-Columbus.

Step 3

Considerable discussion will be required with personnel from the
selected countries concerning manufacturing and field evaluation procedures.
"‘{eetings will probably be held first with personnel from the government
agencies of the selected countries to discuss the overall manufacturing and
field testing plans. If these discussions are held with one person from AID and
one person from Battelle-Columbus, it should be possible to select the best
approach to be used in each country. Follow-up discussions will probably then
be necessary between the Battelle employee and persomnel from the manufacturing
facilities to discuss technical features of the pump. Although no large prrblems
are envisioned in making the necessary arrangements, such discussions should
avoid the development of unnecessary misunderstanding and confusion,

Step 4

Probably the most critical aspect of the field evaluation effort is
the feedback of information from the manufacturer and from the operation of the

BATTELLE MEMORIAL INSTITUTE -~ COLUMBUS LABORATORIES
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‘pumps. In some cases it may be possible to have local government personnel
obtain the necessary information. In general, however, it is believed that

. two procedures should be followed. In the case of the manufacturer, it will
probably be best for a person from Battelle-Columbus to visit each manufac-
turer after the field pumps have been fabricated to obtain a detailed descrip-
tion of the manufacturer's experience. In the case of the pump installations
it will probably be best to have a record kept of any parts needed for a period
of time, say a year, and then to have selected pumps returned to Battelle-
Columbus for examination. Information from the manufacturers and the pump
installations can then be examined to determine whether changes should be made
in the pump design.

St

()
w

The Ground Water Course which is available at the University of
Minnesota would seem to be a good place to start the systematic description
of the operation and benefits of the AID pump. With materials available from
the development program, it should be easy for a short course to be set up on
the pump. This could be accomplished by a person from Battelle-Columbus.

BATTELLE MEMORIAL INSTITUTE ~ COLUMBUS LABORATORIES
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PARTS LIST FOR SHALLOW-WELL PUMP

Rod End

Pump Handle

Pin

1/8-in, Extended Miter -~ Cotter Pin
Experimental Bearings:*

Fulcrum

Pump Cap Pin - Rear

No. 10-24 x 1/2-in, -long Brass Round Head Screws
Pump Body

Plunger Assembly

Pump Cylinder

Lower Check Valve Assembly

Pump Stand

1-1/4-in, Galvanized Steel Pipe
Pump Cap

Pump Rod

7/16~14 UNC-2B Hexagonal Jam Nut

Various Bearing Materials Being Considered

PARTS LIST FOR DEEP-WELL PUMP

Bearing Rod

Pump Rod Guide

7/16~14 UNC-2B Hexagonal Jam Nut
Rod End

Pump Handle

Pin

1/8-in, Extended Miter ~ Cotter Pin
Pump Cap Pin - Rear

Fulcrum

Pump Body

12-in. -long Sch. 80 Seamless Galvanized Pipe — Thread Each
End 8 N.P.T. x 2-1/2-in. long
7/16~in, -diameter Standard Galvanized Pump Rod and Couplmgs
Pump Stand

Experimental Bearings

Lower Valve Housing

1-1/4-in, Galvanized Steel Pipe
Cast Iron Pipe Reducer

Pump Cylinder

Plunger Assembly

Lower Check Valve Assembly

" No. 10-24 NC-2A x 1/2-in, -long Brass Round Head Screws

Sleeve Bearings:

* Various Bearing Materials Being Considered
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APPENDIX B
PRE3S RELEASE ON AID HAND PUMP

The following news release about the AID hand pump was issued in
June, 1969, to news media in the United States, Canada, England, France,
Germany, India, Spain, Sweden, and Venezuela. Total distribution included
128 technical, 65 national, and 2 local publications. Foreign distribution
was made to 5 publications in Canada, 5 in England, 2 each in India, Sweden,
and Venezuela, and 1 each in France, Germany, and Spain.

It is interesting to note that even though only 8 countries outside
the continental United States received copies of the release, requests for
2dditional information about the pump have been received from 20 foreign

countries (see Appendix C).
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SCOKING AVES & o0 ot LA nMe e, 293-31%1e AREA CODE 614

For Immediate Release

A new version of the once-common hand water pump has
been designed by a Columbus, Ohio, industrial research organization
for manufacture and use in the less developed countries,

Engineers of ‘the Columbus Laboratories of Battelle
Memorial Institute produced the design under a $58,000 research
contract with the Agency for International Development (AID), It
includes features which should help solve some of the major problems
in the developing countries in the manufacture and operation of
standard pumps,

The desigh for the new pump is said to ;nake possible:

* long life under rigorous operating conditions

- * ease of maintenance with simple tools and unskilled

labor

(MORE)
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* manufacture in developing areas with minimal {nvest-
ment

* adaptation to both deep and shallow wells

* low production costs,

Prior to the start of the pump development program in July,
1366, AID and Bat'.celle officials surveyed the need for water pumping
equipment in urban and rural cémmunities in East Pakistan, India,
Jordan, the Philippines, and Thailand. They found numerous areas in
which as many as 300 people depended upbn a single pump‘ for their
water supply. This resulted in day and night operation and conse-
quent heavy strains upon equipment often substandard in design and

manufacture,

Thus, in addition to a shortage of pumps, there were

frequent breakdowns of pumps already installed. Some of the causes
were poorly fitting parts, corroded parts, and lack of replacement

parts., Fits were so poor in some instances that bolts had to be

.wrapped with jute before they would hold thé parts together,

Pump maintenance is also hampered by the scarcity of
skilled labor. Chances are that when a pump breaks down it will be
disassembled and forgotten, while the people revert to using rope

and bucket,

(MORE)



The research team evolved a design that incorporates
inexpensive corrosion-resistant cylinders and a minimum number of
parts and threaded fasteners. Most of the components are of. cast
iron., The simple 'piston design is flexible enough to adapt to the
technicél levels of nations with a small industrial base,

Research is continuing in an effort to develop simpler
methods of insuring cylinder smoothness, find substitutes for the
leather used in cups, and evaluate designs for improved valves.

In addition to developing the. design, the research team
devised a plan under which the pump can be manufactured in the less
developed countries in small foundries with very few power tools.

Mailing Date: 6/27/69
44-69
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APPENDIX C

LIST OF INQUIRIES FOR AID HAND PUMP
INFORMATION

Requests for information were received from 66 sources, as listed
below. The 25 sources marked with an asterisk received packets of information
containing a full set of drawings, a parts list, a final report from the pre-
vious program, and a letter. The remaining 41 sources received similar in-
formation with the exception of the drawings and the parts list,

Government Agencies

*CEDECO *Department of Agriculture, Stock and
Kimpese Fisheries
Rep. Dem, du Port Moresby, Papua
Congo )
Sanitary Engineering Division
Shelter Research Division : Edgewood Arsenal
Office of Civil Defense Edgewood, Maryland,,USA
Department of the Army
Washington, D.C., USA *U.S. AID, Capital Development and
Industry
*Forest Industrial Advisor Rio de Janeiro, Brazil '
U.S. Embassy (U.S. AID)
Vientiane, Laos *U.S, AID
Mission to Nepal
*U.,S. AID Kathmandu, Nepal
Bureau for Latin America (¢/o Washington, D.C., USA)

Washington, D.C., USA
*U.S. AID, Department of Agriculture

U.S. AID "Punto IV" Bangalore, India
Quito
‘Washington, D.C., USA *U.S. AID, U.S. Embassy

Vientiane, Laos

Businesses

*American Alloy Corp. *Amrit Banaspati Company, Ltd,

Cleveland, Ohio’ Rajpura, Punjab, India

*Banaspati Company Camp, Dresser, & McKee International, Inc.
Rajpura, Punjab, India Boston, Massachusetts, USA

Clark Equipment Company Dames & Moore

Buchanan, Michigan, USA Atlanta, Georgia, USA

e — e - A e -
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Businesses (Continued)

*Dinamica, SA
San Jose, Costa Rica

General Merchant & Importer
Saigon, Vietnam

Indocean Engineers
Hyderabad, India

*Larsen & Toubro, Ltd,
Bombay, India

Miller Felpax Corporation
Winona, Minnesota, USA

Penn Central Company
Cleveland, Ohio

Raymond Beunet Associates
Concord, N,.S.W., Austr lia

*Singapore Foundry & Machine
Singapore

*TNC International, Ltd,.
Bangkok, Thailand

Union Carbide, India, Ltd.
Madras, India

*Enginzering Research Institute

(Central Public Health)

Nehru Marg, Nagpur-3, India

Research & Training Institute-

Mlingano
Tanga, Tanzania

*University of Philippines

(College of Veterinary Medicine)

Quezon City, Philippines

Do Buzi Company
Beira, Mozambique

Gould Pumps, Inc.
Seneca Falls, New York, USA

James M. Jennings Associates
Columbus, Ohio, USA

Manufacturer's Representative
Saigor, Vietnam

Modern Agricultu:e Company
Alexandria, Virginia, USA

Punji -Sons, Private, Ltd.
New Delhi, India

Republic Steel Corporation
Cleveland, Ohio USA

Southern Alloy Foundries Private, Ltd.
Madras, India

*Tropical Products Institute
London, England

Universities

Massachusetts Institute of Technology
Department of Mechanical Engineering
Cambridge, Massachusetts, USA

*University of Lagos
(College of Medicine)
Lagos, Nigeria

University of Reading
London, England
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Foundations
AFPRO American Council of Voluntary Agencies
New Delhi; India for Foreign Service

New York, New York, USA

*CARE, Inc. (for Chile) *ICAITI
New York, New York, USA Guatemala, Central America
International Institute of Rural *Material Resources Program
Reconstruction Church World Service
New York, New York, USA . New York, New York, USA
\. Meals-for-Millions Foundation National Institute of Agricultural
Santa Monica, California, USA Engineers

Bedford, England

*Pan American Development Foundation Public Welfare Foundation, -Inc.

Washington, D.C., USA Washington, D.C., USA

Dr. Jose P. Rizal -~ Gen. Douglas The Thomas A. Dooley Foundatiorn, Inc,
MacArthur Memorial Foundation San Francisco, California, USA

Milwaukee, Wisconsin, USA

VIDSCO VITA
California, USA Schenectady, New York, USA

*World Neighbors
Oklahoma City, Oklahoma, USA

. Publications

Engineering ' Foundry

London, England Cleveland, Chio, USA

New Scientist World Farming

London, England Kansas City, Missouri, USA
Individuals

Mr. S. R. Bhatt - Mr. Amin M, Lakhani

Surat, India Cambridge, Massachusetts, USA

Mr. R. Mahaderan A Mr. S, Sood

Madras, India West Bengal, India

*Mr, Robert G. Unruh
Asuncion, Paraguay
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Australia

Brazile

British West Africa
Congo .

Costa Rica

England

Guatemala

India

Laos

Mozambique

C-4

Countries

Nepal
Nigeria
Papua
Paraguay
Philippines
Singanore
Tanzania
Thailand
United States
Vietnam

r
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GUIBELLE:ES ON HAND PUMPS

NGV AL CUPPEAES

DV elopuiG CCUNTRILS

The wbove-meuntioned document has been carcfully studied end 1
would like to make the following comments and suggcstions.

PUMP HANDLE: 3.4

The use of wooden handle should be highly encourszzed in the menufacturc
of hand pumps In the developing countries. As the report rightly points
out the wonden handle has several advantages such as low cost, readily
replaced locally, ete, However emphsesis should be placed on the type of
wood to be uced, Local wood of the hardy, non-splinter, termiate-proof
type is proferable. The operating mechanistn, either lever or wheel, should
be of guiteble material and elso most coaveaicnt € opérate.

HARD LEVER FULCRUM

This part of the pump has been ene of the major fuilures of many
pump programmes. The failures arc mainly due to poor material used
i the manufacture of the Fulcrum arrangements. Such arrangements as i

"steek-on-steel"” with a looge bolt errangement tends to vear much faster

than say, cast iron-on-stecl. 1 further suggest that to eusure a tight

non-moving bolt arrangement at the Fulcrum a lock washer with a nut should :

be used. Bcecause of the heavy weight &t the Fulcrum we sugzge st that all
bearings specificd should requirce minimum attention, and where possible
should bz self-lubricating, such as sintered bronze bearing which is an oil
Impregnated bearing that requires no oiling. This type of bearing will be
elightly more expensive but will prolong the life of the hand pump.

FUMP BODY: 3.7

It is suggested that where the pump body is fabricated the pump base

should be given double welding as this part tends to break. The base plate g

of the pump should also be slightly thick to allow big L-olcs4with high tensile _

strcngth to be used to hold the pump firmly to the platform.

2/....
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The pump body Is 0 be ceavtiuctad with nea-corrcsive uiterlals suitable
for uze with wuters of low £l vu).ue;v tie same et be soid of the material
of the drop pipe.
PUNP RCD: 3.8

The design of many of the hand pumps In the market tody did not make -

provisloa for guides for the pump rod in order to climinate lateral movement

- of the pump rod ond this has been the cause of excessive wear and eventual

fzilure of the pump rod. The design of the Battelle Purnp is a typical example
of thls shortcoming.

CYLINDER: 3.13

12 selecting racterial for the manufacture of Cylinder for the hond pump
attention must be given to the quality of water as waters of low pH value tend
to atieck Cylinders made of cast lren and ciber droa b.aring materials.
Chemlcal examinazlon of the ground water must be carrled oat in order to
determine whcther the water Is cggressive or otﬁcrwise. The report has
outlined a number of non-corrosive materials which can stand waters of low
pH value. . )
COMMUNITY ACCEFTANCE AND EDUCATION: 4,2,3:

Social W elfere staff and local teachers can also be used to cducate the

rurcl people chout the proper use of hand puimp. Childrea normally play with
P Y

the hand pump handles and cause damage to them therefore, the local teuchers

.who are in constant contact with the children can play a useful role ia educating -

the children regarding the use of hand pumps. It is tmportant that the users
be scquainted with the proper manner of Operaﬂng the pumps.,

INSTALLATION AND MAINTENANCE: 4.3.1.

‘The keeplng of proper Installation and maintenance records is not
emphasised In the report. The Importance of proper installation and mainte-

nance records must be over-stressed. Therefore,’ 1 suggest thet a Format

for instullation and malntenance should be designed aag sttached to the report.

A draft copy of a Format is cnnexed. The estoblishment of & limited preven-

tive maintenence capability at the locad lew}q should be sought.

\~. 3/een
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VWELL DEVELOPMENT
Lagtihor copnmon cavse of thy cursalve wesy of the luather
i vieshers In the Cylinder i3 peor or incdeguste well development. Develop-

meat work s an csseatial operation jo the propoer complction of a water

wcll, Developmcat stebilizes the sand formeation around a screened well

s0 that the w Lll ¢ill yicld water free of saad.  If o well is not properly
developed fine sand particleg tend to fiad their way Iato the Cylinder and
cause cicessive wear of the leather washers, Vwhere there is excesslve

eand Ia the Cyli.nder aperation becomes difflcult due to binding of the pluager,
witlch resulee in the snasplag of the punp red,  In the cezse of liono Punp

- . | (U.K.) the haadle cannot be operated et o1l when fine 5:nd particles find

thelr way ato the etator,

‘-

PAARUEACTUL L QF HAND PURIE

The need for h.,n.l pam'u In maay develophuy countriles has
alreedy been well established, but foz‘ maay reozuns the capacity to maaufac-
ture these hand pumpa locolly 18 Inadequate, For example, some countries
o - huVC not cnough hend pump programme to warraat the manufacture of han \
. - pamps locally; 1n some ceses flnancial constrsints rnay not pcrmlit local
manufecture of hand puinps. 1 would like to suggest that W . H. O, helag an
: International Body should organise some of these developing councries to
'. . pull thelr resouices tugcther end establlsh a hand pump Factory., For
Iastance some of the V. est Africen countries like Ghang, Ivory Cosst, Nigerla,
Schcgal and Slera Leoae could come together and establish one hand pump

Foctory In say, lvory Coast to serve the cther sister countries.

K. OSEI-POKU

| GHANA WATLER AND SEWERAGE .
c - | CORPORATION, ACCRA-GHAN/..

5 ’ a



ACTIVITIES ON THE U,S,T. HAND PUMP

INTRODUCTTION

Millions of people in the developing countries are known to

lack access to safe drinking water, a situation which has been

respongible for the high incidence of water-borne and water-related

diseases in these countries. The provision of potable water there-
fore can be viewed as an important factor in the eventual exadica~
tion of such diseascs. Among the possible sources of water, ground
water appears safe since it normally requires no further treatment,
It can be .readily obtained using & hand pump installed on a borehole
or well and it can be relatively cheaper than pipe-borne surface

water,

To help satisfy the ever increasing demand for potable water,
Ghana, like many developing countries which have embarked on
extensive rural water schemes, have bad to import a large number
of different makes of hand pumps with its scavce foreign exchange.
Unfortunately the overwhelming percentage of these pumps cannot
endure the cfonstant, rigorous usage and consequently break down

after a short while. The countryside is literally "littered with these

‘pumps'. Many are the causes of this high "mortality” ard amacngst

them are bad designs, poor manufacture, inadequate or absence of

maintenance and the lack of spaxe parts,

In its desire to assist in the realisation of the rural water supply
scheme and in consonance with the prevalent policy of self-reliance,

the Faculty of Engineering at the University of Science and Technology,



Kumasi, Ghana, undertook the design 'of a hand pump {for local
manufacture using local materials and skills. The initial work
baséd on the AID/BAT TELLE pump originally designed by the

Battele Memorial Institute, Ohio, U.S,A., was done by a Visiting
Professor, M, Blaho, who in 1972 produced the prototype in cast
iron. Field tests however revealed defects in the manufacture of
the pump body and as a result it was decided to chang¢ to fabrication
by welding. Though Ghana is noted for: its high quality, indigcnous,
ornameiital casting industry in non-ferrous materials such as brass,
bronze, gold, etc., the art of iron casting is not very widespread
and except in a few industyial concci‘ns has not developed to a
comparable level. Welding on the other hand is comparatively more
widespread in the industrial and larger towns and the quality of
welded products is high. Based. therefore on the availability of
better facilitics and the requisite skills as well as on the low number
of pumps to be produced initially the design of the pump body and

the handle was modified for fabrication by welding.

DESCRIPTION OF PUMP

In the design of this pump the emphasis has been on the use of
local matexials and the utilisation of existing local skills for its
manufacture., The main components of the pump as shown in the
attached sketch are:

(i) Pump Body:

It is". an all-steel column fabricated by welding a 76mm

. diameter pipe to the basc plate. Provision is made at the top of the



columi for a fulerim on which the handle is mounted, and at the
bottom for attaching «f the drop pipe. The body is capped with a

removable cover.,

(ii) Plunger:
The plunger is cast from brass and fitted with a leather
cup which serves as a seal. It can operate in any part of the

plastic drop pipe which hangs from the pump body.

(il Ilandle :

It is wclded {from steel and terminates in a short piece of
pipe at one end. It is therefore possible to increase its length and
conscquently the mechanical advantage by fixing a wooden handle
inside the pipe. A minimum mechanical advantage of about 6 to 1
is assured.

(iv) Bearing:
Use is made of two types of bearings viz. rolling bearing at
the fulerum and brass bush at the coupling.
(v) Valve:
Both peppet and leather flapper valves are used in the plungex

and feot valves respectively.

PERIFORMANCE

The pump can be readily operated by small men including women
and children. It has a capacity of 0. 8 litre f)er étroke and has worked

satisfactorily for depths down to 30 mel';es. ‘Some of the vulnerable

!



’ components such as the leather cup and pin joints have survived
ficld operation for about a year without any failure or appreciable
wear, ¢f. |

The féllowing are some of the advantages of the pump,
(i) The local matevial content is high. Apart from the steel
- plates, pipcs and rolling bearings all the other materials
are locally available.
(ii) Locally available kills in welding and casting are employed

o in the fabrication of the pump parts, The brass parts can

be cast by indigenous ‘craftsmen using the lost wax casting

- methoxd.,

(iti)  Sparc parts arc readily available,
(iv) No spceially designed cylinder is needed. The plunger can
work in any part of the drop pipe.

(v) The friction between the lcather cup and the pipe walls is
greatly redgced with resultant redllct‘ion in the required
operating force.

(vi) The length of the handle can be conveniently increased as and

when necessary.

FIELD EVALUATION

To date ficld testing has been undertaken on a limited scale

v only. The number of pumps tested is small and the period of

’~

testing is less than a year. Though the sample is not large enough

to permit definite conclusions to be drawn nevertheless it was noted

. Y



cal problems such as vear of the

that there were some of the tvypl
coupling pin, looscning of the rod couplings and rusting of the
ferrous parts. Measures taken to reduce these problems include
the use of brass bush and jam nuts, casc-hardening of the pin,

provision of lubrication and appropriate painting.

A few pumps have been purchased by such bodies as the
Ghana Rubbeyr Estates Ltd,, WIIOQO/UNDP, and the Ghana Water
and Sewerage Corporation for installation on bore holes in various
parts of the country. llere again the number is smalls ther:
performances.: however arc being checked with a viéw to possible

further modifications of the pump and assessment of their capabilities.
I P i

PROBLEEM ARIEEAS

Two main problems associated with maintenance have been

identified and are receiving attention. They involve
(i) Silting: | )

While in somc bore holes the casing may act also as a screen,
in others, and in wells, this may not be the case. The present
design of the pump makes no allowance for a screen and therefore
the vital parts are exposed to silt which finds its way into the
bore hole. Silt has been responsible for fouling Qf valves, rapid
wearing of the leather cup and plastic pipe and the scizing of the

plunger. A situation like this not only aggravates maintenance

problems but can put the punip out of action.

(ii) Remaoval of plunger and foot valve:

»

When repairs are needed on the plunger and/or the foot valve

vien. )b



they must be removed {from the bore hole. This can be a tedious
exercise since normally there is a column of water trapped on top

of the plunger or the foot valve the wcight of which can be subgstantial
cspecially for deep wells, All this column of water must be lifted

pvmy
in order to get to them, In much the same way if the whole must be
A
removed from the borchole the columa of water in the pipe must

be lifted too,

PROJECTS

(i) ILarge Scale Evaluation

It is proposcd teo organise large field evaluation of the pump in
various types of environment, The constraint has been financial.
Bore holes, pumps, cquipment, persoanel, etc, are needed. Buodlies
outside the University are being contacied for assistance anc’ in this
respect mention should be made of the cousiderable interest in this
project shown by the Canadian International Development Research
Centre (IDRC). A detailed proposal is being prepared for its study
and possible support. It is envisaged under the project to evaluate

other makes of pumps in use in the country as well, and to study-

pump maintenance problems and requirements.-

(ii) Pump Produétion :

In order to satisfy: the incrcasing demand fo.r pumps by organisations
and individuals and in anticipation of the pump requirements of the above
'prbject, a Pump Production Unit has been set up in the Faculty of Engineering
to produce the UST Hand Pump using the facilities of the Engineering
Workshops. Meanwhile contacts have been made with some idustrial

establishments to interest them in large scale production of the pump.

ﬁ-c{)a YQJ }3\7‘
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The purpose of this Manual is to
illustrate developments that have
taken place in the utilization of
handpumps within India's village

water supply programme.

b,
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1, More than 80% of the Indian peninsular is under-
lain by hard rock.

2, Traditional methods of utilizing ground water
resources trapped in fissures and cracks within these

. hard formations include hand dug open wells and large

diameter tube wells drilled by cable percussion rigs.

3. Both methods are time-~cconsuming and expensive.

In addition, the open well results in a polluted

water source and its success in terms of yield

depends on an adequate depth being attained. The

depth to which an open well is dug depends upon the

hardness of the formation encountered. Generally,

open wells are dug to bed rock, which, being too hard

to penetrate without explosives results in a well of
inadequate depth. Tube wells drilled by the cable j
percussion method offer a protected water supply but '
one machine may drill only twelve wells per year or

less.

4, In 1967, a new technique to tap deep water
sources in hard rock at the rate of one well per

2 or 3 days was introduced to India. This is known
as the down-the-~hole hammer method.

5. Between 1967 and 1975, UNICEF imported 135 of

' these fast, mobile, pneumatically operated hard rock

rigs to drill 4" - 6" diameter tubewells in what
are known as the technically difficult, drought
prone, endemic areas of India,

6. These areas are broadly indicated in the adjoin-
ing map, covering in the main, ten states, these
being:~ Tamil Nadu, Andhra Pradesh, Karnataka,
Maharashtra, Madhya Pradesh, Rajasthan, Gujarat,
Bihar, Bengal and Orissa.

7. India's fourth (1969-1974) and fifth (1974-1979)
Five Year Plans indicate 125,000 villages as being
within the criteria already mentioned.

8. Plans of action were formulated to drill one

tube well for 500 head of population and as the
water delivery system - to fit a handpump.
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The deep well handpump®

1. Because the water sources tapped in hard rock
are sometimes very deep, a deepwell handpump is
utilized that will bring water from these depths
to the surface.

2. Tubewells drilled in hard rock range from
about 100' to over 300' in depth. Water sources
may be encountered anywhere from 30' and beyond.

3. The handpump commonly used in India is
illustrated. It is of cast iron, has many moving
parts, and was originally designed for use by one
or two families. It consists of four major
components, these being:

.1 The well head - which includes every-
thing that is visible above ground
level.

.2 The rising main or ‘drop pipe (here
called simply G.I. pipe) which carries
the water from the source to the
surface.

.3 The connecting or plunger rod which
connects the piston in the cylinder
to the handle on the pump.

-4 The cylinder - within which operates
piston and valves in such a way when
the pump handle is moved up and down,
that water is drawn in through its
base and discharged through its upper
end.
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This photograph illustrates a typical deep well handpump of the
design already described. The pump is flange mounted on top of a well

casing.  Two points are emphasized with this installation.

1. The pump is situated some distance from the village; and

2. No platform, drainage or soak-pit has been provided.

The platform is of great importance if
- sanitary surroundings are to be ensured
- waste water is not to collect in stagnant pools

- polluted water is not to seep back to the source

am AT ——




1.

An indication of the necessity of a good platform with

adequate drainage is clearly illustrated.

This handpump is mounted on a platform of inadequate size
with no drain, resulting in waste water forming a
stagnant pool of polluted water around the installation,
seepage of the water back to source may occur - and

stagnant water offers breeding grounds for mosquitoes.
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1. In terms of wells drilled, the village
tubewell drilling programme in India has
been a success. Measured in terms of the
end-result - the provision of clean water to
villagers by means of the handpump -~ it has
been a failure.

2. One of the causes of this failure is
illustrated.

In this particular state, programme
implementation is entrusted to three separate
agencies, one of which drills the wells, the
second fits the pump while the third builds
the platform.

This pump has not been bolted to the
casing and no platform or drain has been
provided. Lack of coordination between the
three agencies is the cause. A single agency
carrying out the three functions is ideal.

3. A second cause of failure lies with the
handpump itself. That illustrated is not

designed for heavy use. Being of cast iron,
it breaks easily when roughly used and unlubricated
pivots mean rapid wear. Poor maintenance

organizations cannot keep pace with frequent
breakdowns. Pumps which frequently break are
often not repaired - because of the effort
required and because of the cost. The majority
of handpumping systems which have gone out of
repair are caused by early failure of the
mechanism in the well head.
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1. A mechanism designed to overcome the weakness of the multi-

pivot well head is illustrated.

2. The original design by a voluntary agency based at Jalﬁa

in Maharashtra'has been developed by a second agency opérating
from Sholapur in the same state. The design eliminates the

use of cast iron. The mechanism, fabricated entirely from steel,

is, therefore, very robust.

3. The principal feature of construction is the utilization
of a single pivot rocking on ball bearings with a heavy duty
1" pitch roller chain running over a gquadrant which maintains the

alignment of the plunger rod in the vertical plane.
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1. Appreciating the main weakness in the
pumping system as being the well-head working
mechanism, UNICEF, in 1975, using noted funds,
embarked upon the rejuvenation of existing

cast iron handpumps by removing tﬁe existing
‘weak link' - the working mechanism - replacing
it with a Sholapur designed steel conversion

head. The principle is illustrated.
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1. although the concept behind "The handpump
rejuvenation programme", as it came to be known,
consisted simply of the substitution of the
original working mechanism with that of Sholapur
design, much additional work was often needed

to bring an installation to good condition. This
work included renewal of the cylinder or recondi-
tioning of the existing one and building an
effective platform, drain and soakpit.

2, The opportunity was taken by utilizing noted
funds, provided by Radda Barnan to completely
recondition 400 installations. The aims of so
doing were three-fold, as follows:

To

.1l Demonstrate to Government the relia-
bility of a handpump, purpose designed
for village use.

.2 Construct or repair platforms, drainage
and soakpits thereby demonstrating
and emphasising the environmental
sanitation aspects of the programme.

.3 Demonstrate that with the introduction
of a purpose built handpump, a mainten-
ance network becomes viable and economical,
and to establish such a network.

3. A mobile maintenance team was established in
each district of the state. These were equipped
by UNICEF with regular and special pump fitting
tools. The following photographs demonstrate
some of the results achieved.

L



1. One of the special pump fitting tools

supplied to the teams is illustrated. A

simple but effective self-locking ciamp used
when installing or removing a pipe line. Use
of this device reduces pump fitting time and
eliminates possible dropping of pipes in the

bore.
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1. The Sholapur designed pump when used with new
wells where no o0ld cast iron pump exists is constructed

in three parts, as shown:-

The firt part The Head -~ containing the
working mechanism (already

described) .

The Water Tank - which acts

as a surge chamber and also

prevents water wetting the ”)
working parts of the pump ’
if the spout 1s covered by

the hand while pumping -

a common game amongst

children. It is also

the part which will rust

first and can, therefore,

be renewed at low cost.

Water tanks can either be

coated internally with red

oxide or galvanized.

The .second part

The third part The Pedestal -~ or pump stand -
which supports the water tank
and head, fitting over the
well casing and being bonded
to the platform in such a

way as to prevent dirty

water entering the borewell,

a seal being effected between
the well casing and the
Pedestal. -

v
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1. A complete Sholapur pump properly installed

will, therefore, look like. the illustration on the

right.

Points to note -

" 1.

Height of pivot approximately 40"
from the platform top. This
height is convenient for most
operators.

The installation procedure is
clearly seen to provide a strong
concrete foundation around pump
base, the cement mix filling the
annular space between pedestal

ID and casing 0.D thereby providing
a seal,

The platform should be 6' dia.
minimum with 4" edges to prevent
spillage and a 20' min. lead off
drain ending, where ground conditions
permit, in a stone filled soakpit.
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Sholapur Pump Costing

Rs $

Conversion head 300.00 33.33
Handpump (Head + Pedestal) 530.00 ' 58.88
Pedestal + Water Tank 230.00 25.55
Cylinder 250.00 27.77
Per ft. 1%" dia pipe +

_55&5 rod 10,00 per ft. 1.11
. /2 ’
pump + 100 ft. + cylinder 1,700.00 188.88
Bearing 15.00 1.5
Buckets 4.00 0.5

(Conversion rate used: Rs.9.00 = 1 US $)

Pump maintenance (Approx) RS.

200 - Rs. 300 per pump per year.
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(a)

(®)

(c)
(a)

Weight of Bangalore Pump Body C.I.

Pump Body top .o
Pump .Body Base .o
Spout . oo
Flange Pipe & Adaptor o

Kgs
32.0

55.0



Cost analysis of improved Bangalore
Hand-operated Pump Head

Item Estimated
cost (Rs)

R & C
Estimated cost

1. Cost of casting pump head

50 kg. at Rs.3.50 per kg. 175.00
2 Machining 25,00
2. Cost of handle, including :

MSP bushes 60.00

3. Cost of pivot pin and nut 10.00

4, Cost of hex-head screws for
spout 2.00

5. Cost of pipe and tee ‘ 20.00

6. Threading collar and providing
bush 10.00

7. Cost of 4 Nos. 16 mm dia.

bolts & nuts 4.00
Rs, 306.00 Rs.
S.T. 4% Rs.
Rs.
Assembly
charges .. Rs.
Rs.

10% margin
Rs.

350.00 (100 kgs)

25.00

62.00

15.00

15.00

4.00

517.00

20.68

537.68

55,00

592.68
59.26

651,94
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15,

l6.

17.

18.

Cost Analysis of improved Bangalore Cylinder

4 et marien

Assembly
Component Material Estimated R & C
‘ cost (Rs) Est.cost.
Cylinder body G.I. Pipe 9.00 20.00
Reducing socket Cap. G.I. (Malleable CI) 6.00 15.00
Sealing ring Rubber or neoprene 1.50 1.50
Spring buffer Steel wire 3.00
Piston rod guide HDP (Nylon) 2.20 3.50
Piston rod guide Hylam TF 2211 or
bush nylon 0.60
Piston yoke Hylam TF 2211 (Nylon)14.00 20.00
Cup Washers (2 No) Acrylo-nitrile
rubber or neoprene 6.50 6.50
Spacer HDP (Nylon) 2.50 2.50
Ball (2 Nos.) Steel core, rubber
covered 10.00 6.00
valve seat (2 Nos) Neoprene 6.00 3.00
Follower Hylam TF 2211 (Nylon) 3.00 6.00
Buffer Rubber 1.65 2.00
Check valve body HDP (Nylon) 4,00 10.00
Seat Retainer HDP (Nylon) 3.50 3.00
Sealing ring Rubber or neoprehe 1.50 1.50
Retainer cap G.I. 5.00 7.50
Sleeve 50.00
RS. 79.95 158.00
Say Rs.160.00
4% s.T. 6.40
166.40
Assembly
- charges 60.00
Rs. 226.40
10% Rs. 22.64
Rs. 249.04
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BURMA AND HAND PUMPS

Introduction

Burma is situated between latitudes 10 OO'N, and
28°10'N. and longitudes 92°5'E, and 100°35'E, The elevation
of the land surface of Burma varies from sea-level along the
coastal section to 20,000 feet on the mountainous north, On
the west the altitudes of mountains range from 10,000 feet
above sea-level, The altitudes of Pegu Yomas, which forms a
low range dividing the Irrawaddy and Sittang Valleys in the
middle part of Burma, do not exceed 3,000 feet,

The climate of Burma is of monsoonal and the rains
fall mainly on the mountainous regions of the west,north and
east respectively. The central part of Burma receives vwery
meagre amount of rainfall. The winters and summers are hot
and dry, so much so, that the central part of Burma is known
as the Dry Zone of Burma,

Prior to 1952, people obtain water from dug wells,
rivers, streams and, in dry areas, from dry stream beds by
scooping out sand holes to obtain perched water., Utilization
of ground water in larger scale had been started in 1952 in
villages and in small towns situating in the Dry Zone of Bur-
ma., The governmen%iof Burma had taken steps in forming an
agency known as Environmental Sanitation And Rural Water Sup-
ply Board. The Board had employed water jets, cable tools
and rotary drill rigs for construction of many tube-wells, As
experience in drilling had been gained through some years
deeper wells had been bored to obtain more water. ABtpresent,
depths of wells range from 350 to 700 feet and occasionally a
few wells had been put down to 800 feet. Altogether 7839
tube wells had been bored as of March, 1976,

With the provision of safe and clean underground
water in the Dry Zone of Burma the demand for more tube-wells

by the population have been experienced. The community par-



ticipation in the development of water resources is keen.Pro-
vision of water supply and sanitary facilities torural health
centres and hospitals have been extended recently. The Water
Supply Division of Agricultural Mechanization Department un-
der the Ministry of Agriculture and Forests is responsible for
development, operation and maintenance of tube~wells, ~-gspé=
cially in the Dry Zone of Burma,

Recently as of 1973-74 the Government attaches
priority to rural water supply in the difficult and scarcity
areas. In the development of rural communities the Govern-
ment of Burma has given the rural water supply as one of the
main priorities.

The Water Supply Division of Agricultural Mechani-
zation Department has mainly provided tube wells with either
hand pumps or power operated pumps. The programme for provi-
ding the tube wells with hand pumps began in 1953, Out of
7839 tube wells drilled or bored, 6807 wells have been  suc=

cessful and provides water resources to 5310 villages and a
total population of about 3 million. Power operated pumps
had been installed in 230 villages proziding water supply for
about 0.35 million population in rural areas, The restof the
wells had been installed with hand pumps. About 2.65 mile

lion population are presently served by 6,577 hand pumps.

Ground Water Development

The incrcased use of wholesome tube-wells water on
a countrywide basis was first started in 1952 under the En~

vironmental Ssnitation Division of the Directorate of Public

Health and the Division continued as Environmental Sanita=~
tion and Rural Water Supply Board under the Ministryof Social
Welfare. Later, the Board was abolished and Rural Sanitation
And Water Supply Board was formed in 1954 and work :%.ptegsted
with force. After the take over of the Revolutionary Govern-

ment the Board was reorganised under the Agricultural Mecha-
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nization Department in 1972 as Rural Water Supply Division,

Under the present Department drilling of tube wells
had been continued. Four field stations arec presently super-~
vising the drilling works in the Dry Zone of Burma. With 9
rotary drilling rigs, 5 cable tool boring machines and 13 wa-
ter jets 7839 tube wells had been put down since 1952,

Ground waters in the Dry Zone of Burma varies with
the host rocks which contain them. Three main divisions can
be made for the quality of ground water, Alluvial valleys
yield fresh waters or slightlyisaline waters, but the majori-
ty of the ground-waters niet with are fresh, The sedimentary
rocks of gealogically younger in age such as of Miocene and
Pliocene yield mostly slightly saline waters, but in some
areas where flushing out of salts containing in thehost rocks
are present fresh quality water can be obtained. Older sedi-
ments of Eocene-0ligocene period yicld saline quality waters
only. Most of the tube wells are presently put cdown in Al-
luvial valleys and some in the younger sedimentary rock for-
mations. Where saline waters are met with the wells are
abandoned. Through experience of drillers and through study
of rock formations more successful wells had been drilled pre-

sently.

Introduction of Hand Pumps

With the introduction of tube wells in Burma  hand
punps had been employed since 1953, Provision of hand pumps
had been made due to lack of electricity in rural areas. A
total of 6,577 hand pumps had already been installed and the
Water Sﬁpply Division of the Agricultural Mechanization De-~
partment is responsible for maintensnce. Some people 1in the
rural comnunities are also being trained by the personnel of
the Division to maintain their own hand pumps. Where commu-
nication is easier the maintenance crews visit villages regu-

l2rly. The co-opcration of villagers in drilling, as well as
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in maintenance have been obtained, Presently, the maximum
and minimum nygmber of users for each hand pump are 1,550 and
110 per day respectively.

Three types of hand pimps have been employed by the
Division are

(1) Semi-Rotary Double Acting Pumps.

(2) Single Acting 1lift and force pump.

(3) Lift and force oil bath pump with fly . wheel

attached.,

The above-mentioned hand pumps are of diverse manu-
facture, but they are suitable for the tube wells already
drilled. The hand pumps have different 1lifting power and they
are installed according to the water levels of tube wells.
Where the water levels in tube wells are between 5 to 25 feet
semi~rotary hand pumps have been installed, whereas, single
acting 1ift and force pumps are installed where the water
levels of tube wells are between 25 to 40 fcet below  ground
level, Most of the hand pumps used arc of deep well oil bath
type where the water levels in tube weils are pelow 40 and 90
feet,

The single acting 1ift and force pumps are operated
in up and down motion on & handle, with the yield of 240 gph
at about 40 strokes per minute. Various trade names of this

kind of hand pumps which have keen in use are as follows:

(a) Orjan

(b) Beatrice
(¢c) Red Jecket
@) Lukd

(e) Myre

Deep well hsnd pomps such as Godwin with two fly-
wheels and Climax with one fly-wheel arc besing employed. Both
hand pumps are provided with oil bath for crank case assemhly.

They yield is approximately 300 gph at 30 strokes per minute



for Godwin hand puap and 400 grh at 40 strokes per miﬁute for
Climax hand pump. Both types serve the purpose for med ium
range Watér levels of 40 to 90 fect below ground level.

For deepecr water levels locally invented foot pumps
have been employedn‘ These foot pumps draw water from 90 feet
to 120 feet below grcund level. Power pumps and compressors
have been employed vwhera vwater levelgs are below 120 and 500
feet below ground level., Albogether 220 power pumnpshave been
provided presently,

In the Dry Zone of Burma there are some areas where
the ground water is nct pctable. Tn such areas piped  water
supply has to be provided.lerngZia veler supply work isan exan-
ple. The water provided in this manner supplies to 35 vil=-
lages and serving the population of about 25,0C0, About 6
gallons of water is made availeble per capita per day. During
summer months additional 35 to 40 villages depend upon  this
system, Pumping in summer has to be increased by :.aebout 3
hours, but the supply per capita is reduced.

At present about 0.15 million gallons of water is
pumped every day for 10 hours a day, However, plans have
been made to increase the pumping time and to serve more po-
pulation up to about 80,000 in 90 villages. Supply of water
per capita per day will also be increased to 8 gallons. No
charges are levied by the government for the water supplied.
Conclusion

The Rural Water Supply Division of Agricultural Me-
chanization Department has its own plans for future ground wa-
ter development. It plans to increase the momentum in drilling
tube welis according to the plans laid down by the goremment .
The Division has plans to increase the number of drilling rigs
in order to meet the growing demand for safe and wholesome wa=
ter for the villages in the Dry Zone of Burma., Since most of
the villages have no elecpricity hand pumps will have to be

used for 1lifting purposes.

¥ %k ok % ok ok X % 3k
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The Intermediate Technology Development Group exists to help make concrete some of the
ideas set out in Dr. Schuzacher's popular book '3mall is Beautiful'. More
specifically, the Group was founded 10 years ago to inform users in developing
countries of the range of existing technologies in varying fields and to assist in the

development of these technologies. The organisation to carry out this complex and
specialist task includes:=-

a) Panels of experts from industry and the Universities

b) Industrial Liaison Unit to link enquiries from the developing world
to indusiry and research institutes

¢) Project Officers who work either in overseas countries on projects
that reguire the long term attention of one or more technologists, or
in the UK on a range of research projects

d) a publications company, whose output is expanding very rapidly
e) an information/intelligence function
f) a consultancy company

g) a hardware company

1) With regard to pumps our interest can be clearly stated as the 'total technology

of implementation' or the 'systems approach'. That is to say, the pump is only a part
of a system in which the most cost effective, or time effective, benef'it may be for
instance, in keeping dirt and soil from the well or in organising routine maintenancsa,
or in separating drinszing water from wvashing and irrigation water supplies,

2) It follows from the above that our interest is not just in pump designs, but even
more in vhole systems, tried and tested as extensively and repeatedly as possible under
field conditions (references: Simon Watt on Ram Pumps, also Chinese Chain and Vasher
Pumps, and Peter Fraenkel on Food from Vindmills, are appropriate).

3) Part of our function is to provide information to give the user a choice so HE can
select the appropriate pump to manufacture or to purchase; we hope that our

publications will enable an isolated user to construct and commission his own
equipnent,

L) Before deciding on a particular pump there needs to be a guide to the range
available. Ve have several forms for such information publications and hope, at this
workshop, to identify, if there is a need, the form that an industrial profile of
available pumps could take so as to form a useful Buyers Guide,

5) The outcome of this pump workshopcan be made available to our user contacts
through the Journal of Appropriate Technology, through the Overseas Development
iiinistry contacts, by ITDG Field Officers, and via the ITDG information system which
includes the enguiry handling process of the Industrial Liaison Unit,

6) Andrew Cowan, the new lead of the Industrial Liaison Unit, has, at this workshop,
a full range of ITDG literature, which he will be pleased to show individual delcgates
for reference, copying, etc.

7) It may be that at the end of the workshop it becomes clear that there are some
clearly defined pump components required in large gquantities, In this event, it would
be an interest of the Industrial Liaison Unit to pursue the case with manufacturers.

8) Our interest extends to simple basic windpumps through the services of our Project
Officers and Panels. Peter Fraenkel's 'Food from Windmilld is an example of this
work to extend the rmange of simple pumps,
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SUMMARY

One of the resolutions of the recent UN Habitat meeting in
Vancouver, urges that just 1% of the anmwal global arms budget, for
instance, will suffice and should be re-allocated to provide safe
drinking water for the masscof the world!s people who live both in’the
poor rural areas and the rapidly growing fringe settlements around
the towns. As safe drinking water plays such a vital part in the
health and well being of the users, this resolution is a very pract-
ical one. It shous clearly the relatively minute sums of money that
would be needed for the improvements in watef supplies compared with
the gargantuan level of global military spending. It places the re-
sponsibility and the burden of re-allocating resources for this purpose
squarely on the shoulders of those who can afford it, and those who
control present arms spending.

Improvements to water supplies alone, however, will be unlikely
to achieve their potential health benefits in full, unless sanitation,
food supplieé, housing, clean clothing and soap, hygiene education etc.
are improved at the same time. Selecting from a broad raenge of possib-
ilities the ones that will lead to the best improvement with the most
efficient use of resources, is of course the purpose of integrated
development plans. Improvements to hand pumps for rural areas should
be seen in this broader perspective, as being only on=2 component in a
much wider programme.

The purpose of this present paper is to suggest one immediate and
practical strategy for rural water supply iuprovement that integrates
and implements at the same time several aspects of rural development by
the multiple use of skills, materials and equipment. It also by passes
the immediate pressing search for the.elusive, indestructable village
hand pump. This paper is based mainly on the experience of programmes
in the Sahel region, but the genefal comments may have some value for

other areas of the world.



1. BACKGROUND - SOCIALLY APPROPRIATE TECHMCIOGIES AND SELEF HELP

The poet W.H.Auden wrote - tArt can never be the midwife to
societyt, yet technological development is expected to be the midwife
to social development.

Part of the critigue that appropriate technologists accept, holds
that development in its essential nature consists of what people do,
technology is the means and the tools that help them do it; development
is therefore the fruit of a successful marriage between techniques and
the people who use them. The techniques that are understood and can be
managed by the people who use them, or that assist them to contribute
to the promotion of their social well being, can be sgaid to be approp-
Iriate. This will include both the simple and the highly sophisticated
equipmentyand patterns of organisation that vary from the strictly local
to regional or national. Appropriate technologists argue, however, that
an understanding of tihe range of appropriate choices in technology does
not in itself mean that these will be adopted. The decision to do so is
essentially the political one of the best allocation of scarce resources

to benefit the majority who have the greatest need.

Britain was one of the first cquntrieé to industrialise, and even
the most cursary examination of its history shows that most of the tech-
nological changes during the tIndustrial Revolution! were relatively small
and easily understandable by the majority of people. Many of these changes
required serious socisl dislocation and were bitterly opposed by the mass
of the pzople, but others were eagerly welcomed. The steady mechanisation
of cotton manufacture neceding a tightly disciplined and controlled labour
force is an example of the former, the revlacement by casily washable
cotton of woollen garments an example of the latter. Whether or not de-
velopment can be seen to take place without gross social disruption depends
on the political stance of the observer. The criteria for socially approp-
riate technologies recognises the essentially political element in technical
choice and methods of implementation. They also recognise the competition
between the purely economic and the broader social development} that is,

between the private and the public good.

The technologies that are appropriate to social development are not
all restricted to self help within the social boundaries of the users.
There is inevitaply a need for skilled local or ceniral government workers

to organise finance, know how, and most important to act as a catalyst
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between the people and the techniques that bring improvements. This
means that apdicy of - tfrom the boitom up! must halance the more

usual gtructure of « 'Ifrom the top down!, for selfl help can only

finally come from the users. There mst also be a balance between

self help and assisted development on the one hand, and the production

of goods by independant industries on the other. This balance, &s already

mentioned, is one of degree, circumstance and ideologye.

SOME _PROBLEMS IN RURAL DEVELOPMENT

There are many real and widely discussed reasons why rural devel-

opment is so difficult:-

~ the migration of active, healthy young people into the towns
in search of a better life. '

~ the conscquent impeverishmont of sceial life in rural areas

-~ the geographically dispersed populations and the greally in-
creased costs of scivices,travsportation and commnications.

-~ the attraction of developueant resources to concentrated

populations, with the neglect of investment in rural arease.

Develoning eguipnent that can be built and madintained ir rural
axreas is obviously ounly a part of the answer. Rural development, if it
is to be at all successiul, mast come from a conscious decision by
government to direct resources, skills and devolve power back to the
rural areas. It is interesting that these same comments are also nade

by the people living in the relatively poorer regions of Eurcpe,

INTEGRATIRG DEVELOPMENT - FOCUSING ON THE HARDWARE.

The integrated approach to increasing the well being of a rural
commanity makes complementary improvements to a wide range of activities.
These improvements are within the ability of the members of the commnity
to understand and manage, and start by tackling the most serious problems

first. Thia apprroach by planners is & nacessary ons, and has evolved in
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reaction against the tendency to concentrate resources on one activity
that can be spectacularly improved by high performance techniques in
the short term, but may cause great difficulties in the longer tern.
Iitegrated development is eésentially a metnod of economic planning

to achieve the best long term results for the smallest investment of
capital and skills. It is obvious that this approach to commnity
development also has to take into account the wider» strategy at re-
gional or national level. It in no way overcomes the problem of
"gecond clasg capital" usually directed to rural areas; that is, the
rural areas are unlikely to develop whilst power, wealth, and skills

contimie to flow into the towns at the present rates.,

An attempt to understand how techniques and hardward 'fitt! into
this dbroader pattern of development is known as a systems approach,
and seeks to understand and interelate the many different factors that
determine the successful use of the hardware. On a community, small
scale level, the attitudes of the users must be central to this system;
this is shown in Fig. 1-2 of the Interim Report for this workshop, Fig.l. .
The hand punp system shown however, cannot indicate the coafidence of
the uscrs and the attitudes of the promoters of the programme - a
healthy stzte of affairs could perhaps be best illustyated by colouring

the diagrain pink.

The videspread failure of village well pumns hes been reported
from vell coastruction programmes in many parts of the world. Most of
the programmes were planned as emergency relief, when gelf contained
drilling rigs and experienced crews were organised to put down wells and
equip them with pumps as fast as possible. The technique of constructim
and local involvement was not part of a broader plan for longer term
development, and the well users were simply recipients of completed wells,
In these cases it ig of little wonder that the users have often been
unable to organise themselves to look after the pumpse. This egsential
difference between emergency relief and development with regard to hand

pumps has been examined in detall by other writers.(l)
This present workshop has been arranged specifically to consider
There axe, however, rmeny otber ways of duproving roral water cupplies

that tby-pass!'! the need for hand pumps. Roof and prepared ground catch-
ments féeding water to storage tanks, for instance, can make a major
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contribution to water supplies. Fig.2. 1In areas where grouwid water

is at a depth no greater than 50 metres, wells dug by hand that can be
punped with a rope and bucket, that can te built by self help, and that
can fit into a wider pattern of developmeni are a neglected construction

(2)

Self help well construction is considered in greater detail in the’

technique.

next section, with examples from the Sahel area.

SELF HELP WELL CONSTRUCTION PROGRAMMES

Ground water supplies that are shallow enough. to be reached and

pumped can provide a large reservoir of naturally replenished water that
is usually uncontaminated by disease causing bacteria until & well is surk
into it. The wells masy be constructed in a wide variety of weays. The
deeper wells over 50m deep, or those penstrating hard rocks, can usually
only be drilled by powered rigs and are very costly for reasons already
given zbove., luinteining the drilling rigs in isolated areas is expen-
sive, and cach rig has to hove a mechanic awongst the highly trained and
highly paid drdilling crew; the cost of drilling is such that the machine
has to be vsed to its greatest efficiercy to reduce the costs of each
well., In addition, a mechavniczal puup must be fitteds. Thesge costly pro-
graanss by thelr very nature canwnot iwnvolve the well users to any grest
exient, end as they are sunk so quickly, there is li{tle time for the
drilling crev to organise itne naintenance and repair of the pump and well

hesd by the users.

Self help well construction programmes are designed to allow the
well users to contribute their time and efforts to constructing a cheap
well, provided ground conditions are suitable., 'The techniques chosen are
made as simple as possible, and can be used without powered equipment,
although this can speed up operations. A list and comparison of these
techniques is given in Table 1.

Broadly speaking, self help wells are either dug by hand with a
diameter greater than lm , or are constructed from the surface by a com-
bination of augering and drilling a smell diameter well. TFig.3 shows both
these metheds. Long experience by field works susggests that for moat areas
hand dug wells nove cheaver than ile srnaller diameter wells of equivalent
depth, despite the more laborious work involved, and the greater quantity

of materials needed., The reason for this is not at first sight obvious,



and s comparison of two programmes in the Sahel, Table 2 shows that

the reason lies in the cost of skilled administration. The saune
mumber of organisers can supervise as many. as twenty hand dug wells

at a time, allowing day toc day work to be under the direct control of
an artisan who may be a local person; this allows the organisers time
to discuss fully with the users how the well will benefit them, and how
they can organise themselves to do the work. Smzll diameter wells, on
the other hand, need much more attention to cope with difficult ground,
and although they may be drilled during the wet season when the ground
waterlevel has risen, the organisers can manage fewer wells each year.

In addition, besides being traditional in many areas, hand dug
wells, if they are left open at the top do not need mechanical hand
pumps. This allows the criticism that the well water will be open to
contarination from the surface,'but even then the water will usually
be of better quality than the existing sources. At a later date when
skills and resources permit the well head can be sealed with a concrete
glab end fitted with a hand pump, or other simple water lifting devices
Fige 4. In this case, the hand dug well will give as pure supply of
water as a srall diameter secled tubewell,

The hond dug well has o bad reputation ag a source of weter, but
with care and smoell improvements the risks of contamination cen be
greatly reduced. Some of these improvenents, carried ocul by local people
in Upper Volts, cxe shoun in Fig.H  The well head is protected and supp-
orted by & well of lateritic blocks, and a lip of concrete is huild armu%ihd
the well mouth to prevent spilt water fiom rmunning back into the well. The4
cost of these improvements will come to less than $l. The rubber buckets
made and sold in the local markets are less than 1/10th of the cost of
galvanised iron buckets, and are small enough to be lifted full of water
by the women and children who are usually the water carriers. These
buckets cannot be set on the ground Qithout gpilling their contents, and
are therefore at less risk of picking up contaminated matter that will be

carvied into the well.

There are other gcod reasons for choosing hand dug wells for self
help programmes, especially where the major cost of these is the skilled
organisation and delivery of cement and reinforcement for the linings.
These raterials are simole to work, are permenent and can be used for g
myriad of cad & haln projects hosidcs well consizuetion. The availeobilisy
of these materials in isolated rural arcasg depends on the level of local

~development activity. Often they are scarce and correspondingly expensive,
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A self help programme, however, is organised to carry these matérials
and other equipment into the rural areas at the lowest possible cost,
usually in bulk with prepared storage. A mutiple use of equipment
and materials will therefore reduce the unit cost of each item cone
structed or improved, i.e. the cost of the administration can be
shared between them. Local people ére often not unavare of these com-
plementary activities, an example of a mortar covered grain bin made
locally is shown in Fig.6, with an advanced, unreinforced type also shown;
the cement for the granary, and well lip described above, came from a
nearby well that was being lined with concrete as part of a programme.

- The materiels and equioment used to construct small diameter tube-~

wells by machine or hand power are not so {lexible in use.

Some possibilities for using cement and reinforcement by self help
ag part of an integrated plan are described below. The local people can
be instructed and shown how to make thesc, and taught about their use at
the same time as the well is being constructed. ‘The use of each item,

especially the granaries, needs of course to be considered from & wider
perspective Jn o gimdlar way to that alrcady described as the systems
approach for hard namps.( ) Ideally these activities should be encouraged
and if necesszery coordinated by an extension or cormunity develcprent
worker. MNevertheless, many of these items are permanent and even if

neglected on complelion will still work satisfaciorily when needed,

FULTIDL? USZ OF MAETZRIALS AND ZOUTPITRCT TH RURAL DEVRLOPMENT FrOGRAILITS.

L»
eely

This final section will consider just a few ways that cementitious
materials can be used. There are obviously many more, ranging from house-
ing to bridge construction. The uses described here are ones where the
adaption of reinforced concrete will make large incremental improvements

to existing activities.,

Using the well lining shutters.

Reinforcad concrete lined, hand dug wells are built above the water
level by pouring concrete behind shutters erected in the excavated well.
The shutters, made from welded rolleéﬁ?ﬁghnel sections and plate, are
expensive but make ideal form work for building hand trowelled, wire re-
inferced cencnt mertar tankso(4> Tenks of this sort have a wide range of
uses, lor water storage, as grangries, as septic tanks or aqua privies etc,
Construction around the shutters by unskilled workers is simple and fool

proof, and the tanks are durable and cheap. Cylindrical rinzs used for



caissoning down the well can also be adapted for road culverts at
essential crossings.
These items can be built and installed vhilst the well programme

organisers are in the area.

Using concrete,

Concrete or any other cementitiocus material for that matter has
inmumerable uses in improving basic facilities. It will obviously not
be possible to carxry out all of these in the short time of the programme
but it is not difficult to improve the ones that will bring large and
jmnediate benefits.

These will include providing a washable concrete slab and drain
for cattle slaughtering, concrete toilet bowls for the market place,
(which is often a major focus of infection), toilets and washroons for

schoolg, hogpitals etc.

Using wire reinforced norvar

Virc reinforced wortar, often called ferro-cement, also has a
wide range éf uses (See Fef.5)e Washing basins with scrubbing boards
along side the well are an introduction that will have great benefits

for the women of the community.
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TARLE 1. COMPARISON OF WELL CONCPNICTICH TEUHNIGIES,

SELP HFLP MAXI7A DIAMETER MAIR ATTRACTIONS MAIN LIMITATIOKS
TECENIUE | PRACTICAL :

DEFTH
LARGE DIAMETE About 30a; Range 1. Requires mdndrun of specialined skille 1, Laborious work giving
HAND DUG WELLS tut can dig 1-10 2. Only siupie tonls and practical skille needod slow progress moving

to 10Cnetres | metres 3. Construction takes place down well and work large amounts of material

can be seen at all times, No denger of lost 2, Connot dig by hard wome
tools. *then ebout 5 metres below

4. Can use wide range of materials for lining. water table, well taerefor

5. Wide range of pwips can be used, l1iable to seascrnal fluct-

5. Large diameter wells ere traditional and uations in water tabis.

readily acceptzable in many parts of the world. 3. Extra cost in lining
.7« Especially useful in slow flowing aquifers, the materials, shutters, etc.
large diameter well 3s often the only way to
extracl water.
7. Users can soochitute theie eSkorte $or scarce
(_opitm\
NAND AUCERED 20 moiros 5-25 1. Can penctrate further inte stable aquifers. 1. Needo some exrerience
WELLS cr8e 2. Tocla relatively chesp to make and use. and sidlls.

3, Uses the wirnizum of materials. 2. Cannot penetrata cornsoli-
dated ground oxr large
grovels.,

3. Gz.und formations must be
stable.
DRIVEN WELLS 20 metreos 5-10 1. Simple quick end effective. 1, Cannot penetrete hard
cmS. 2. Needs minimum of equipzent soils gravels or rocks.
7. Can Ve used for exploratory worie. 2. Low water yield.
JETTED WELLS 50 retres 5-30 1, Simple and effective, nseds few skills. 1+ Requires some special
2. Can perctrate far into aquifer equipzent snd punps.
: 2. Cannot penetrate hard
° soils or gravels, only
loose sand &nd soils, :
3, Needs iarge source of
- watar. !
4. Difficult to know vhen :
equifer is reack.d. ’
USSP VUV PR, - — e - e s e = e e e e e e+ < = = [T PV |
- - i
?zgggggigx 755 5-13cma 1, S%mplo and effective, nseds only fow ekills 1, Connot penctrate haxd
3 2. Simple equipuent 8oile, rocks and ¢rave {
3. Can pexetrate equifer, mo well is kept full 2+ Diancter of hole lizi :
of water. 3. Difficult to drill E
coarse loose matemels,
4. Noeds good supply of water.:
C{EE?OG?OP %5m 5~20cms ., 1. Yerx versatile tcchni;ue, hasg been widely 1. Neads sone specialist
PERCUSSION uged ard acapted to different waterials, cquipzent,
and powor sources. 2, Technique can hanile vida
2, Can drill tﬁ:ough most materials, varietly of geological con-
3. Can peneirate far into aquiter, ditiens tut this nceds sc:c;
. . R B o oxperience and siills. |
LODERN DEVELOFMERTS
le PERCUSSIGN-LARGE {5000 10-30cns
POWER SOURCE
2. MUD FLUSH ROTARY |50(m 10-40cng
3, ROTARY VQT? AIR {150a 10-35¢cms 1, Can drill to great depths through almost 1. Requires costly, bigh
CIRCGLATION ey rock and soil : performance equipment.
4. REY?HSED 3501 30-130cms 2. Fquipment and technicues have been 2, Needs highly skilled and
CIKCULATION nignly developed oxperiensed operators.
S5 égﬁavgﬁgrgggg. 200m 10-20cng 3+ Equipment bulky, difficult
sxd;”bPliilwﬂ to transport eway froc
v i good rouds.
6. CHILLED SHOT 200m 15-100¢cms

ROTARY.

15.



TABLE 2 A COMPARISON BETWELN

16,

RE COSTS OF LARGE DIAMETER RAND

NG WELLS, AND SHALL DIANMETIR WALL PEOSRAMAETS, WZoT AFRICA,

1974,
PROGRAVME PEACE CORPS. UPPFR VOLTA,1973-4 PEACE CORPS. T0G0, 19734
LALGE DIAMETER, HAND DUG WELLS SHALL DIAMSTER WELLS
COXSTRUCTZD BY CARLE TOOL
ITEH. Aver. depth = 9n PERCUSSION.Aver.depta=10n
DESCRIPTION COST § [% TOTAL DESCRIPTION  [LOST kﬁOTAL
Metre | COST 5 /metre COST
A+ MATERIALS Cement,xre-rod 15.6 22.3 . Well casing, 20.8 19.3
BCreens,ris-
ing main
pipes,pumps
Be TOOLS AXD Rand tools, 1.9 2.7 Head fraze & 3.8 345
EQUITHERT shutters, lifting tackle
carts, etc. tcols, and re-
pairs, etc.
C. TRANSPORT Eaploy locad 3.7 5.3 Use programme | 3.9 3,6
MATERTALS & hauliers and vehicle
EQUIMEIT TC storage
WELL SIT=S facilities
D. WACES OF Masons 1o 1.5 2.2 YEmploy local (13.1 | 12.1
LOCAL AKTISANS, supervise om- well digsers
. Jjob work for training
including
iransport i
E. PFRSOIZVL Fick-up trucks | 6.2 8.8
TRANSPORT IOR fvels, oils,
ADIINISTRLTION, servicing.
Fo. ADMINISTRATION 0ffice over- 41,2 58.6 Oifice over- |66.5 | 61.6
& SALARLES OF heads,adainis~ Leads, etc.
PROCRALE traticn costs, adrpinistretion
SUPERYISORS. lodzirg allos- costg, lodging
Jice, salaxries allowvance,
atc. (1575 figs.) seluries, etc.
(1975 Figares)

TOTAL 370.1/m 1005%

TOTAL

§108/ 1007

KAN POWE
&
WORK RATE.

12 Field workers, 1988m of well

dug end lined ovexr the yearv.

165 m of well/field worker/year

1 Field worker to each rige.

120m of well/ficld worker/

Year.

Source: US Yeace forps. Upper Yolta programma. Costs Vased on total yearly

expenditure.

Yote tne higher cost/metre of finished well taken up by

administration end supervision for the small diametsr wells.

The total costs of sclf help well construction will depend on a varicty of factors, and some
of these can be deduced from the Table abeove.

difficult ground conditions, and the efficiency that the programmes are tun. The

Costs per metre will vary greatly with

Table

indicates that, all other things being equal, the technically more simple method of hand

digging 1s likely to be the cheapest,

Both of these programmes were in areas of

hard

lateritic soils. In VWest Africa, hand dug wells can cost as much $1000/metre (by contractors);
nachine drilled wells are invarviadbly more cxpenscive than the solf Lhelp wells - further

inforsation can be found from Rcference 2.
sandy so0ils with 2

shallow aquifer,

The g}mplc tubewells becone cheapest in scft



17.
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viaklng water supplics,
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(%) A study of Ghona's ropnul
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r
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bevvecon 1,080 ¢

Ghnnd's tone L popalasion (W0 coanuny b
there exe 457 comnutnitics of popale

of those 457 comnnmitices 19 ¢ poroxiinet

(3) L here communitles sre s

of providing them with pipz-bor

graualis of shezr cozt, Thovcie:

Corporation’s po

viells equipped with hand pureps,

and Sew

for the provicion of

oL

cosmoll and o
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crave (orpone

omating and epcratiag

hand pamps 0w public water capolics i the smicll yvural coms
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- 1

¢ 2, 080 wio munber eooroximegely 1 nillion pors

sgion cuove 2,000

cly 35 million,

gion, the o

coproximetely 85 nillion,

ddely dicpeise

commuaities viith

cre todilare briclly on the geaeral
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cpion diztrination, cecording to the 19
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shallow wells cyuippod with

comnnicivs with

LT G50 conmnuaiticn of pogalnik
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oy

Cas,

sanitary sholiow

are provided ot the rete of one well pex 300 persons or Iess. (loe. soy

three wells for a cormmunity of 1, GCO perse

tinct village wells, properly des

hand ope

of naturally safe water, and eminently oo

comumiaities of rurel Ghena.
(4) A hunu
repair,
cven districe coatres, and oa g
must e ifted {r

simnle repeir.

signed, sited,

¢ well hand l' 1Y Can prescnt cons

particnlurly by virtue of it

nz), It s 2l

ated pmps of robust coastruction, arc cheop ¢

count of tne fact that the

cm the deptiis of o well In ordex tobe a

ierable difii

and rellable ¢

cative pamp &

ble to eficct a

2/01.00

1

reody well establiz

Pal Al
L1

popalagion lecs then 1,032, Vhis poputnoion groun agin.oars 4 mildlion porsons
(Qf this,
The toczl population

» &ny notion
would ke entively ruled ouz, ca the
bhelow 2, 000 the

Shallow wells equlpped with hiand pumnps

el

shed
constructed and equipped with
SGUrCes

sred to the innumberaile small

culty in ivs

s distent loc utloa Lway from reglonal and
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It s thereioce an advan

hand paimn that vouid
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S} The Corparetion hag for a loug thne been faced with the quostion of

rJ 3

Gisiag upca the hand pumps which are roguls ed for s
shadow wells, The hoad pumps w eryoration has go far lastallicd

rolly proved vansuitahle, pocilzuleoxcty fnom the po

v

ar of view of

-

Y

length of operas foazd life, wnd the neod for o oo npticeted ropair pyctem, The

Corpocation In theraore, caddenly feoed with the provicn: of securing aod

o
f
o
[
o
=
,l
&
=
2

stondardising upoa type of haad pumpe widsh vosld suedd Ghansle
and cuvvive for loag-terin uce, pardoularly lo oo remcie yurad arcas where
H

O VRO P 18 nos poanible Gdohyy the

,.
[¢]
]
I
o
3
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2Qi,
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(O)  Thove arc theee main band =) ang

Lnplovacatal Ha in Gheoa,

(i} Shollow Voodl Driiling Progurmme Iy Sohved cud Ceatvel
Iane;
@ity WEO/ULDR Burel VWater Svsnly Piloe Pm}i*;:i;; and

(Ui} The Uppor Regioa CH2A) Burel Vestgw Sonply Prosronnme,

(5 Shallow Vell Drilling Peosrammes ia Soatharn (g Centval Chana

POy AU A Y v S e ————— . e e

(7) Iathis progesiame it 1s lntended o de il about 3533 ehallow u\.ll.)
egulpped with hand«pumps 1or smoll virad coemmitiedds of popaiciion bolaw
2000, The programme erea covers part of tiie Brouy Ahefo, Asheont], Western,
Central, Eastern oad Volia Regicns, Tae Vrest German Governmaent is
providing technical assistance and finence to cover the oif-zhore costs of

Vo .
cmo'oyuw overseas drilliag ceatracrorg, Thls project has reached teadoring
and sclection of consulting kBagincers stage, The following tagks shall be

eacrusied to the consulilng Enginecrs ;-

p..u

() I‘rcpnr:.uo'x of the programmie Inclusive of hydrogeologice
Investigations;

(Y Supervision of the implementacion of the programme;

) (bnclus evaliation of the prozromme; siad

(1) Assistzace to the malnlennnce service,
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The al of the preject i o provide good ardaklag votr In the rural crcas

. | T TP PP 8 SN T . -
Gf Ghanirny, Including coantructiog of 235 Shollow Lov -{ sles eatipoed with

a

hondepnapa, I tils poojoecs VWHO Is vo auslat GUV..5.C. i the testing -

of suiialls hond-pump of rehuge consiristion that can be

Y

developad ja Ghnna foo serving sdoguonely the en 1e 1 orural cormmuaitica,

Aok under oz peoledt Lios eommenecd Ard the hend-pumn acleciion

coorlne 5 ainat 1o etore,

(?) A-. . ‘. :‘,.: _\,»_.. ] . ,-: \ . ) Iﬁ.,}- ,] \ i l ‘,[ ';’1(,’ ‘.",-.'ﬁ ,, S0

(RSO, e Al e e

Trconrogm LI S F R 1 P I SR ey e P A TR R =
The Uroer Reglon (CLOA) Rural Vicnor Sumply Propramme cavisnges

v

clommeas of o borgs naebor of Boechodas ficcd with hapd-pomps to

provige eofo vces ofviater Uy the ruoch vecatido s of the Uppoy Detoa,

Fhe coopn ot work cnvinrscd lu on

ar

() Lvilllng of somc 2, 2060 shelloy burcholea, ond

o

and fastadletdon 0f ca oy ..u!'.ac nuather of

cudn
handepamns,

(1) Josahyr wad eloaniag of calrting vicks Ia connunitlen
v idh yopuls ri'.‘,l: of lesa than 500 people, (120 cummunitles
with 16D wells sre Involved) Lizluding the supaly and
fnztallation of hondepumgy,

(i31) Supply end stoliavica of replacement handepumps for
existing wells whiere the hand~pumps ore ineperaetive and
beyond repair.

(v} Construction of huge maintenance workshop aud warchouse
ot Enlgutanga and district workshops at Vo, RBowku and Tunng
axd supply of ejquipracat for these four Distrler Stations
L:f.:mding five moblle mainiensace unlta, |

n/(‘

(16) 4s ot the date of writloy this papar 1080 shallow wells have elveady

been dritled cur of which Y010 wells have beon fitted w 1.‘1 Lwo Lj*»c» of hmd~

panips from Canada, nanwely the Deaity awd Moaarch,

4/, .
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(11} The Caorperetion hecame vary conccrned ot the rate of failure of

e "-

these e bepanrps, Cub of the Lot SU0 head punnos iactalicd choue G085
failed viirhin 2 to 3 weoeks afier installation. Varlous modifications were
carried cut fo make the puiaps eperitive but the Rilure rate tiough reduced
iz stiil high. Inwnany of the follurcs analysed it was {ound that Y07 of the
feiluve was on the punp body above ground . e, the base, column, staffing
boz, ceupling fulcrum brackets and e handle or lover.
3
12 £ a vesult of this hish vate of Jvilure it wes docided to jnstitute a
(4
hand~perap test programme to sclong Suiteble typos of pumps which will mcet
[ .

Ghoireion conditlons oud suivive for o Jeng-termuse.

(13}

5 has
been i up
\l) Beztry ~ Caucdina

(2) Monarch - Cunztian

(3 U.8.T Pamp - Ghaaelon

(4) Dompster - U.S.A.

(5) Moo ~ British

(0) Godwin - Britich

(7) FKenya Pump - L’.cnya
(14) Ihoxderto effcctively mo:itor and co: .Lrol the test programme
selected areas of similar subsiurface conditions such as static water level,
depth of well ete. have beea located. The areas chosen will bz sccessible

all the ycar round. The gelected arces are illustrated in Appeadices 1, 1111,
IV, and V, and dsia recording forms ore shown in Appendices VI and VI
fed 2y
The test programmrac hes only just begun and no results arc available, and
o
therefore no racaningful conclusions can be drawn at this stage.
(19) It is proposed to carry oLt the tegt pr omram'm. over a O months
N .
period during wiich period there will be weekly coatinucus moaitoring of

the perforinance of the various types of hand-pumps.
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CVLN Ve S s e e S S S SO PP U ST
{.3 OF DD e TTIIL L IO AT LT e T DL O UL COaT mUTnD 5t LCiCa
B orhee UL 00T e RIS D amnntoeida J S inta iy dn Ghioua, B8 incornarates

many Dottelic features ond has no purap eylinder, The lesther cup sedl
opevates, in o B iach dinmorer plestle pipe (el drop pingd.

SOAGe oy anyne

(17)

Ceassidering the lerge nunsber of hand~pamps the GoVW . 8. C, bus
crabaried oo installing, the bmportence of an cficctive maintenance

In b Upoer Begion vihiore @ lorgc
iy iyt Sl i pngae }', RN o e Y 1*;,-,-- ".;“:r"llf' L., nance OO T NN
anser 6f Read pumpa have aleesdy boonesiallea vomaintenesce programme

boo st hod cot up,

(18) 7o compoacats of the vl msinicamoe function ere as o

() devpiao drontotion and ralans voncive to ruvel) hand

(M) Coneplore fickd zevviziag sud vkl voplocaroents of

03 reguivod” basis by roblle

Q)

Ceovizing Vchicle cquipgsd witi teole end gparcs.

( 1) f)(,"li‘u (J ? REN "-‘C1’ N r‘v I '1L”’I 11: i 1“";'1“‘3 ¢
Alibouzi there 13 & nced o ipest cach haod pump four times
@ year, the ectual amouat of serviclny raguired s likely to

Pory of the reacan for such frequint fuspeetions s bicsuse of the lack of

b\l

cdeguote communleatioa focilities. Thercfore the routine inspoctions serve

3

es a reporting system for gervicing neods, I addition to being a reporting
system, the yvouilne Ingpections would provide the necesgary public relations
and treiedng foput required in coanection with the introduction of grouudwater
sJu‘)lles. The wsers must be scqualnted with the proper manner of operating
the puimps. Precedures end line of communicetion for roporting defective
urits have to be sct up. Evenivally, the csteblishment of a Mmlted pre ventive
maintenance capabilley et the }o al level should be eought.  Proper communi-
cotion bepwecn the GWSC maintons ace giall and the rurgl water consumers

ie parcicularly importast during the flvst tvo or threc yeare of progzramme

implomentation, :
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Bangladesh Rural VWates Supply Programmc

An Outline of Choices Associated with
Hardpump Tubewell Programmes and Handpump Design
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DACCA,
BANGLADESH - MAY 1976



. ° - °

_\ ‘
O W O N Oyl W N =

.

11.
12,
13.
14,
15.
16.

17.

18.
19.
20.
21.
22,

OUTLINE

Health versus other sectors of development
Water versus other elcments of health sector
Inplementing agency choices

Funding sources

Personnel requirecd : HPTY programmes
Sources ol specialized personnel

Single wells versus piped systens

Handpump tubewclls versus other wells

How to begin

Shallow, deep, or multi-purposec handpump
Output of pump desired

How much to spend?

Imported versus local pump

If local made punps - then what?

Inported pumps

Handpump research and development work : wvho should do
Details of pump design

Considerations in site selection
Installation

Maintenarnce options

Continued developrnient

Punp production

it?



This outline may be helpful to UNICEF Prograomme Officers
becoming involved with handpump tubewell programmes for
the first time. Perhaps this type of outline could be
amplified by others as time permits to include more

details, and perhaps cover more topics.



1.

2.
o

3.
® 4,

_Bangladesh Rural Water Suonly Programme

Choices Associated with Handpump Programmes and Design

Health versus other sectors .of development

(a)
(b)

Health and disease as a constraint on economic development.
Public demand for better health.

Water versus other elements of health sector

(a)
(b)
(c)
(d)

(e)
(f)

Disease patterns affecting children.
Proportion of water related diseases as percent of total.
Water resources available to supply safe, potlable water.

Institutional arrangements to instal and maintain public
water systems.,

Public demand for ond utilization of improved water systems.

Resources available - material, {inancial, manpowcer,

Inmplementing agency choicoes

(a)
(b)
(c)
(a)
(e)
(£)
(g)
(h)
(1)

National water authority
Provincial water authoritics
Local viater hoords

Rural development departments
Cooperatives

Private sector

Public works dcpartments
Health ministrics

Others

Funding sources

(a)
(v)
(c)
(d)
(e)
(£)
(g)

UNICEF regular resources

UNICEF special assistance projects

Bilateral donars

Multilateral agencies

NGO's

United Nations or UNICEF special emergency appeals
Self-help, reimbursced payment schemes

veos 2f



Personuel required : HPTW programmes

(a)
(b)
(c)
(d)

(e)
(£)

(g)

Ground water enginecrs
Tubewell technicians
Managers

Logistics: c¢oordinators; procurement; follow up on
end use - storage, books.

Pump technicians - depending on typc of pump

Mechanical engineer, Metalurgical engineer for pump
design, production. :

Communications, sociological, ecducators

sSources of speciszlized personncl

(a)

(b)
(c)

(d)
(e)

(£)
(g)
(n)
(1)
(3)

(k)
(1)

UNICEF; country officc, regional office, other country
offices, INrhQ
UN agenciesy; UNDP, WHO, FAO, ILO, etc.

International Consultants: ground water, water resources
planning, moaagement
Local consultants: technical, managecmont, ete.

Technical fuculties of Enginecring Universities and
Tecnnical Institutions. '

Government ogencices, departments, resource centres,
technical assistance centres, rescarch organizations.

Voluntary agencies; within the country, in developed
countrics tul interested in development,

Specialized personnel and consultants of bilateral donors
and nulti-laterol funding institutions.

Foundations

Retired personnel - especiolly logistics, retired from
armed forces but anxious to work,

Through advertiscment

Private industry: advice on a wide variety of technical
matters rclated to supplies.

Single wells versus piped systems

(a)

(p)

Demographic-sociological factors - how people are arranged
in settlements. If highly compressed into concentrated
settlements, then piped schemes feasible. If dispersed in
hamlets, then single well systems preferable.

State of technology - ability to maintain, operate and
Tinance nechanized piped systens versus single well systems.

e o 0 0 0 3/
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(¢) Financial and other considerations:

1., Piped systems require rclatively higher per capita
capital investnents, recoverced over a long tine,
il ever.

2. Piped systems often take scveral years to instal.

3, Financial management/maintenance problems often mean
low utilization of piped scheme investments.

L, Single well systems reguire smaller capital investment,
cshort installation time, relatively ceasicr to maintain
9
and operate.

5. Access to piped vater systems often restricted to those
" able to afford house connections.

6. Piped schemes often become discase distribution systems
if contaminoted by cross--connections.

7. Piped water system service is often internittent.
(d) Hydrogcological factors:

1. Single well svstens depend on availability of ground-
viater:

2. depth
b, quality
c. aquifer yield

2. VWhere safe surface water is avundantly ovailoble under
gravity pressure, piped systems may be the most practicol
solution,

‘ 8. Handpunp tubewells versus other wells

(2) Handpump systems are relatively sanitary. Open wells ore
rather casily contaminzted, either by the air, or water
lifting device - bucket, rope, ctc. :

(b) Handpumps require more maintenance than some simpler,
indigcrnous systems.

(c) In alluvial fermations, HPTVWs are easy to install, but
require casing and filter,

(d) In rock, holes are harder to drill, but filter and casing
may not be required.

ceeos L/
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(e) Handpumps must usually be centrally manufactured, whereas
some other systems can be made in the village,

How to begin

Whether you are choosing an imported pump, designing a new
pump or redesigning arn old one, there is only one way to start:
start small, IExperience by trial and error will then be the
most reliable guide for further choices. Believe it or not
the handpump choice problem is now very complicated - due to

a veritable maze of cptions of designs, models, materials

and assembly processes. To order large guantities of untried
designs could lead to disaster,

An equal danger is to do nothing at all. One is apt to bog
down in a quagmire of choices. It is necessary to make a
start, Not all the factors can be known in advance. By
proceceding slowly and cautiously, riecw factors can be dealt

with as they arise. The main point is to avoid over commitment
to one design, the performonce and production protlems of which
are not fully knowvm.

Perhaps the starting point should he the obscervation of
available models already in use. Thon choose an option which
seems appronriate, order o few, field test it, produce a few,
redesign, retest, etec,, ctc., ctc., cnough times until decision
making becomes more refined. The design should gradually

begin to converge around an appropriate solution.,

- Shallow, deepn, or multi-ourpose handpurp

(a) Depends on depth of water table, and uniformity of ground
vater conditions.

(b) Vhere water level is normally 25' or less, shallow well
may be used exclusively.

(¢) Where water level is normally more thon 30', deep well
must be usecd.

(d) Where water table varies considerably - say between 10-40
feet within small geographical area, a flexible design,
multi~depth sectting pump may be used, '

(e) Vnherc water tables are likely to steadily drop, a design
wvhich can later be converted from shallow to deep may be
worthwhile.-

Qutput of pump desired

Designing 2 handpump tubewell is like designing a water system,
because it is a water system - having inlet, rising main, pump,
rescrvoir (the upper puart of pump body) ond distribution outlet

LY



(spout). Therefore, it is not too surprising that handpump design
procedurcs should take into account criteria also considerced in
the design of piped water systems, such ag mapping of the scrved
area, ground water resources, local usage patterns, calculation

of average demands and peak flows, financial status of the
executing authority and the uscrs, cetc. These arce outlined
further below,

All these factors taken together will give an indication of
the performance desired by the pump. Performance desired is
determined by two factors:

(a) Water per person per day needed to satisfy optimum, minimum,
or practical meédian water requirements.

(b) Persons per pump.

These two figures can be more clearly determined by consideration
of the following:-~

(o) Intended woter use

Drinking weter only

Drinking, cooking, washing utensils
ull domestic use

Miero—ircrigacion

Domestic use plus small garden

Or other combinations

»

(ORI SN RS

°

(b) ZIntensity of uas
1. Availability of other wells and/or other water sources.
2. Is well to serve 10, 50, 100, 1000 or more people”?

Type of aite:-

a) Single family unit

b) Extended family, hamlet or small village

cg Large village

d Urban fringe area

e) Market place, wus station, boat landing, or other
high~density public site.

f) School, health center or other institution

3. Queue factor: Will people draw water intermittently
throughout the day, or will there be peak demands at
sunrise, noon, sunset or other periods? If the queue
factor is significant, as it is in most traditional
societies, then the real test of how well the pump
satisfies the performance criteria may well depend

upon how well it can meet these periods of peak demands.

ceess 6/
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(c)

(d)
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~

1. Will the pump be used by men, women and children alike?

2. Or will one sub-group predominate in wcll use? This
determines the mechanical leverdge desired, and
volume of water which ean be 1lifted per stroke.

3. How far are people willing to walk to draw water?
Sometimes people will walk a great distance to fetch
their minimal drinking water requirements, but will
tend to use more convenient surface or other traditional
water sources (if thev cxist) for other needs such as
bathing,

4, Health swareness. The degree to which pcople will
expend encrgy to obtain water from protected sources
may depend uocon their awarcness ol the cause-effcct
relationsnip between water and health/disease. In
the overall cquation, this factor is & voriable, wnich
may be increased by educational efforts.

Depth of water toble ond wvater quality may determine the
practical output of a pump, which may be much less than

the total desired. That is, the performance of the pump
cannot be considercd independently of the design and
construction of the well., A nunver of ceconomic congidera-
tiong influcnce this choice also. For any given set of
grourd water conditious, therce is a maximum theoretical
yield, but the optimwa ccorniomical yield may be considerably
lower. In well design in relation to HPTY programmes,
three general levels of output should be defined:

. Maximunm possible

., Minimum desirable

L A

. Maximum practical

The practical output would normally fall somewheéere between
the minimum desired and the maximum possible., Generally it
is desired to provide as much water, as conveniently as
possible, within economic constraints.

Within these social and economic considerations, the well

design is norm2lly determined by the following hydro-geological

factors:

1. Depth to water table,
2. Aquifer yield,

3. Degree of devclopment of well, if in unconsolidated
formaticns, '

L, Vater guality may also be a factor in water use,

eo. 7/



The design considerations are as follows:

1.
20

N

Diameter of filter '
Diameter of rising pipe

Technical considerations aside, these two choices are
largely economic.

Filter slot size
Gravel packed, shrouded well or naturally developed.

These are lzrgely technical decisions, requiring the
expertise of a ground water engineer. They will, howcver,
have a direct bearing on the output performance of

the pump.

Type, design and configuration of the filter. Thisg

is a rather complex interaction of technical and

economic considerations., Generally, there are various
trade-offs to be considered -~ largely economic ~ such

as first cost versus yield and/or length of service.

Water gualivy foctors, such as encrustation by carvonates,
bacteriasl slimes, or corrosion, acidity, ctc. may be
overriding considerations.

Most suitable aguifer. This is a complicated technical-
econoniical decision. There may be a series of aquifers
at different depths heving various yields and water
quality, 1t is normally desired to use the shallowest
aquifer which will adequately satisfiy the needs of the
programue, Yield and water quality considerations may
lead one to utilize a deeper layer,

However, this is a self limiting process, economic consi-
derations becoming overriding at a certain stated dept
At some point it may be necegsary to choose a water
quality or yield which is less than desirable, but is

the best yield or quality practical within economic
limitations.

At this point, adaptability and taste preferences of the
local pecple become critical, Most people are ready to
make do with less if that ig all which is available.
They may also be willing to drink water of less than
ideal taste.

(e) The static water level is an important factor in pump 7.
and well design. But equally, if not more important, are

cees 8/
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the annual fluctuations of the water table and/or special
variations, i.e., the water table depth may vary coansiderably
from place to pilace within a relatively small geographical
area, Implications of these factors on pump design have
been mentioned above (10).

12. How much to spend?

How much should be spent on the pump?

The amount should be re¢lated to how much has been invested in
constructing the well. In Bangladesh, the materials used in
constructing a 14" diametor tubewell 150 deep cost about

$60 - $70. These wells are easily constructed, and are being
installed by the tens of thousands in every village and for

every two or three hundred people. The pump is presently costing
about $20 (after the recent devaluation of the Taka). This

seems in line with the overall cost.

In other countries, water levels may be several hundred feet deep
through solid rock requiring a major capital investment and the
use of sophisticated drilling rigs tc construct the well., In

such cascs the vell mey serve several hunared to a thousand people
or more, some of wnom may come niles to draw drinking water on
which their 1life denends., ~

In Bangladesh there are usually many alternative sources of surface
vater or shallow ground water if the pump fails, But in many
places, the UNICER well may be the only source of water supply.
Such wells will be severely stressed by intensive use.

Normally such wells would be constructed in relatively fewer nuanbers
and it is imperative that a very high percentage of tnem be in

good wvorking order at all times. In such circumstances, &
considerably higher investment is justified in the pump. The
desirability of improving the design as much as possible would

be equally great.

Possibly as a general rule of thumb for such decp well situations
the amount spent on the pump should not become a major financial
constraint significantly reducing the total number of wells. But
on the other hand, the amount spent should be sufficient so that
the pump is not out of order more than 10% of the time. If there
is no existing design which fits within this criteria, then high
priority may be given to developing an appropriate design, before
mounting a major programme to construct new wells; which will
then may be left without a satisfactory pump.

e o &0 9/
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Imported versus local pump

&)

b)

Ultimate goal of UNICEF assistance?

If the goal is to develop a sclf-sustaining water programme,
local production of pumps may be a high priority.

Availability of local pumps : Industrial Base. Some
countrics have almost no industrial base whatsoever, In
such cases, it may not be praoctical to hope for a locally
produced pump., In such case, decision-moking is limited
to selecting the most appropriate import model.

On the other hand, cven in countries with very little
industry, it may be possible to develop a water pumping
device fabricated out of locally available materials.
In such casces, emphasis should be given to developirg
village Jevel appropriate technology.

Foreign exchonge position of the country.

Volume of demand : For a small number of pumps, it may not
be worthwhile sctiting up local production.

Raw materinls @ Unavailability of raw moterials should not
necessarily prevent local development of a handpump indusiry,
provided tre noecessary moteriols can and will be imported,
Jepan for exomple has very few raw materisols. Interest,
initiative and management are more cssential.

I€ local mode wimns ~ then vinat?

a)

Usc traditvional cesign? Introducce brend new dcsign?
Or modify traditional design? A new or lmproved design
may be neceded if:

(1) Existing pumps arc out of order morce than 30% of the
time (shaldow wells), or more than 10% of the time
(decp wells).

(2) Therc is no dzsign ovoilable which can give 90% trouble-
free operation witnin the price range appropriate for
the investment made in constructing the well.

Depending on programme priorities, it may be necessary to
begin with local varieties of pumps, Improvements can then
be introduced graduvally. If at all possible, design
development should be separated from programme implementation,
so that prograrmmes do not become dependent on unproven
designs etill in the development stage. On the other hand, .
traditional pumps coriginally desigrnied for single family use
should either be replaced or rcinforced as soon as possible,
to provent the institutionalization of an underdesigned pump,

... 10/



@

b)

Experience has shown that successful pump design is morce
often achieved by starting with an indigenous design

and then improving it, rather than by trying to introduce
a totally new design. In order to be successful, a design
should be capable if being produced locally, and operatedd
and maintained by the beneficiaries. Local acceptance,
both by the user and the producer scems to play a key

rolc in good design development,

Similarly, if redesign of an cxisting pumps is the order

of the day, then improvements can be classified according
te urgency: I - urgent-immcdiate; II ~ asg zoon as practical:
I11 - for further consideration. ,

TUrgent-immediate' changes are usually also simple by
nature - design aspecls which can greatly impvove the
service life of the pump, but requiring little major
chianges. Using lorger diameter pivots is an exanmple. .
Enlarging castings Tor greater bhearing surface or to reduce
breskage is an exuanmple of category LI, Redesigned valve
systems may be cutegory 11T,

Establishing such design prioritics helns to bring greatest
returng on tine invested, while ot the =same tine allowing
major progronues o got off the ground. Further design
work con procced norallel to programme execulion, rother
than hold it up. Improved designs can be substituted as
they become availzble,

Desgipn objjectives

The overall design objective is SIMPLICITY - the simplest,
most econonical design which wil isfy the functional
requirencnts of the progrommae,

[
o2
jo]

In generol nearly 2ll aspects of pump design fall into

four gencral objectives. These categories can form the
basis for the analysis of almost any pump design. They are
not necessarily listed in order of priority. In fact,

it is difficult to consider anyone aspect completely
independently of the others. There is a high degrec of
interaction among them,

(1) Perfornance

Does the pump provide water easily enough, adequate
to the needs?

(2) Maintainability

Is the design sufficiently robust to provide relatively
continuous operation, presuming 2 basic routbtine
nointenance scrvice?

vee. 11/
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(3)

(4)

There is an economic trade off here between first cost

and overall service life., 1In situations where govern--

mont maintenance systems are weak, and/or the loczl
capacity to maintain and ropaﬁr nunps is marginal,

tho long term objectives of the project will probably
betuer served by increasing first cost, to provide

o more robust design which WJIJ minimize the maintenance

problem over the years.

The performance of 2 pump from the maintenance point
of view nmay depend significantly on the habits of

the people. For example, if they are in the habit of
Jubricating mechanical equipment, the pump parts may
last consicerably longer than places where no lubri-
cation is given., Also a conscientious caretaker wno
really looks after the pump, detering vandalism,
arranging w*wnkﬂﬂ'“r ., ete. will help to improve the
service ol the pump.

(lost

1s the cozgi enprocriate to thie amountl of money invested
in the well end ihc degrace o vhich people depend on
it for thoeir veliaray

Preduceenility

Can the muup be produced lecallv, relatively fest,
casily and ccononically?

Specifically, a punp should e designed as follows:

(1)

(2)
(3)
(4)
(5)

Reduce maintenance breakdowns to manageable fre
SO that mazinteonance systam can Keep pumnp in ne
continuous operation., Sparec parts should be few in
number, gimple, casily replaceable,

Design should be simple, ecoriomical, locally reproducable,

‘Fase of lifting water may be a key objective.

Minimize expensive, or imported materials.

Discharge appropriate for needs in relation to water
resources available,

qo¢=12/
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Specific design improvements (mainly for shallow wells)

e -~ [ROOREL

(1) Increzsed bearing surfaces (wider, bigger diamecler),
One practical tip is that in village use, nearly all
parts move. A drawing may specify sonie parts as
fixed and others as moving, but . usually they all
begin to shake loose sooner or later., Thercfore, all
parts of the design should be reinforced as much as
econonically practical., TField obscervations of pumps
under very heavy use will reveal the most critical
stress points reguiring meximum reinforcement,

(2) Smoeother bearing surfaces (round pins, instead of
threaded bolts).

%) Harder bearing surfaces (heat treatment),

L) Lubricusted bearing surfaces,

) Reduced number of parts.
) Standsrdized size fasteners,

(7) Stronger slructurl design to resist breakogo.

(8) Rcducced weight vhere possible.

(9) Usc of most apnropriate materials.
The design izprovenents e may devond gréatly upon
vhethior o crnollow or decp L punp is being used.

Expericnce iz snowa it 2 entllow woell pumm can be madoc
guite sutisitetory by reinforcing bearing suriaces ond

other basic, ccmmnon sense improvements of traditional

aodels.,  However, in deep sct well pump insgtallations
especially where the woter tanle is porticularly deep

(say 100 fect or more), simply strengthening the traditional
models may not be sufficient to prevent excessive breakdovwns
caused by the scvere stresses on bearing points. For these
situations more innovative approaches may be necessary to
find a solution. (UNICEF New Declhi has done just this).

Also design objectives may he different if designing for
micro-irrigation. Bach person may usc a public punp as Llittle
as five ninutes a day. The objective is to have a punmp
producing 5-10 gallons per minute and which will need

parts reploced legss than once a year, The situotion for

a hand operated irrigation pump is quite different. One

or ‘two people may operate a pump continuously for 8-12 hours

a day.

Therefore greater cutputs will be required. [Ease of pumping
and nechs. sl leverage will be critical, Replacement of

parts wiil Yo doegs of a proulem because the pund 1s ownod
and maintained by the farmer.

e o0 a0 13/
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Beware: Beware cof new ideag advocated by Texperts®t, but

which have not been thoroughly tested under actual
field conditions. Ficld tests almost alwavs
result in rougher, more exXcessive wear patterns
than laboratory tests., It has been learned that
there is generally no easy instant solution for
handpunp problems.

d) Design procedurcs

(1)
(2)
(%)
(4)
(5)
(6)

(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

Design criteria

Sketch designs

Sample prototypes

Production models

Analysis of production technigucs

iecld test

(o) accolerated testing in hign Censity usce areas,

(b) norwal testing in typical village site.
Analysis of wecor patterns.
.l

lodified-i1oproved design

Producilion dewwings

Raw materials specifications
Irnispection guidelines. Quality control criteria.
Tender docunents

Contract documents

e) Type of production

(1)
(2)
(3)

Cast iron
Fabricated from steel pipe, standard fittings, ete.

Constructed at site

This decision will depend upon the type of industry in the
towns, the ror materials ovaoilable, and the skill of craftsmen

e.os 4/
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at village level., A cast iron or pre-~fabricated pusp
requires litile cngineering 2t the installation signt.
Water punping devices agssembled or constructed in tho
village are able to utilize local skills and materials thus
economizing on materials, The resulting unit is usually
locally understood and maintainable.

Multipurpose unit versus single design options

It may be necessary to begin a programme with 2 SLngle
multipurpose design punp which will serve a variety of
purposes, cven if not particularly well. As the progranne
gains momentuin, routine operational problems become reduced,
R & D capacitip exponded, it may become possible to brunch
out intc several d05151 OleOLV - e¢ach one appronriatc

for a sihgle use,  IMor exanple onc pump may be designed
specifically for single family use, another for smnall
hanlcts of s=ovy 50--100 neople, and another more robust

model for 100-200 pcople or morc.

Also speccial purposce pumps, such as for micro-irrigotion,

con e designed as the need ersxsa Here again there is
scope fer varicty., The 2im may be to water a small vegetablce
gordon wiot with the houscnold punps, o micro-irrigate

a gmall Fhsde potwt\vs, sorghum, c¢tc. vith

a gpeclal puty Ceglgned for thot purposc.

rted purps

154 wev be Belpfud,  But there are other pumps under

develor Lomich wre uot yeb in OLGA, DSY Lculeyly shallovw
a Gownnd pecp wWell “ms in ITndia

S omey e nors su te. M2 may be le to give erldvice

on the rmoest ayronriste model, Harcin peyer ad Heais Loije

should he the best gources of information.

1f Jocal production is the uliinate Orojoct goal and import
is & temporary expeaient, then a simpl QQS'gn suchi as is
being produced in a nearbdby developlng country may be the
most suitable design to bLegin developing local capacity.

Handpump research and development work : Who should do it?

a)

International Consultants, Tend to be expensive, and take
a long time getting from the drawing board to prototype.
Difficulties in communicating complex technical questions
over long distances. May develop solutions which are

NG
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neither technically, socially or economically appropriate.
(But usually do have highly gualified engineers. Good
for initial studies).

Government Agencies., Ideal to invelve government in
developing its own pumps. Bul often there is insufficient
motivation or technical gkill,

Local Industry. Usually has technical skill, but lacks
initiative in developing improved, beltter--cheaper technology.
Exzisting technology tends to become institutienalized, even
though it may be more expensive, inefficient or both.

Beneficiary. For drinking water pumps, technical skills,
motivation and resources are not usually available at
village level., llowever, farmers in a famine situation often
develop an unceommon ingenuity for developing appropriate
means of getting water to the land.

UN Specializcd Agencics, Do not normally purchase large
quantitics of final design units, and may have difficulty
getting their ideas into production.

UNICEF Office. Normally
initiate technicai innov
production,.

dees not have technical staff to
ticns and follow through into

OPTIMUM combination for success = purchaser + designer +
manufacturer + beaeficiary, Thal is, successiul designs
develop through continuous interaction tetween the agency
responsible fovr nurchasing the lmwproved design, the designer,
the manuifocturer, and user of the pump in the fiela, Tt

is sometimes nost effective i the designer and purchaser
are onc in the sauwe,

Another formula for SUCCESS = 90% perspiration and 10%
inspiration. There does not seem to be any substitute

for people., Peovle willing to work closely with local
manufacturers, make frequent visits to field sites, back

to the drawving board, back to the workshops, back to the
field, etc., etc., repeated enough times until an appropriate
design is evolved. There is no easy solution to long range
development.

Another way of saying this is that nothing happens automa-
tically. An idea needs to be pushed and proded, revised
and pushed again every step of the way until it actually
reaches the field and produces results.,
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17. Details of pumop design

A, Dimensions

1.

Cylinder size. Along with stroke length, determines
the volume of water per stroke. The volume determines
the weight of water lifted per stroke. 23", 3" and
33" are common pump cyl¢nucr diameters.

A rather small increase in cylinder diameter may give

a relatively large increase 1n discharge, since discharge
per stroke depends on the cross- SCCLlOHul area, which
increases as the squarce of the radius.

Combinations of diameters and stroke lengths are listed
below. These discharges are not theoretical, but are
goncral perlormance levels from existing dOSléHS

operating under field conditions:
Cross 2
Cylinder sectional Stroke Typical Pump
dia. oarce 0 lonzth dis Mn:&e tyve
Al 5.0 sq.in Litop - 5 gpm Pak. G.I.
Zi 7.7 sg.in oo L 5 % B'desh No
ZEH 9.6 sq.in Git-7v 6 -10 " B'desh No.6

* depends congiderobly on well,

/stroke Jength
Stroke length. A long.»/gives a greater discharge per
stroke for 2 given cylinder Ciametcor. A given unit of
discharge nav be achiceved by either a fewver nunocer 2of
longer LrOkua, or a greater number of shorter strokes,
Prom the operational Uo¢fi of wview, the optimum :
configuration will have nmuch to do with the size,
strength and work habvits of the users. From the
maintenance point of view, it is thought that a smoother
punping action results in Jless wear on the moving parts.

Discharge. A combinotion of cylinder diameter; stroke
length, number of strokes per minute, and number of
cylinders.,

Note: The discharge of the pump can not be considered
apart from the design characteristics of the
well. These factors include:-

a) Diameter of filter and rising pipe
b) Slot size and open area of filter
cg Transmissibility of aquifer
Development of aguifer

¢) Depth to water Level

£) Tluctuations of sitatic water level

ceee. 17/



~ - 17 -

4, Handlec length. Determines the mechonicol advantage,
which, alongwith cylinder dia., and depth Lo water
table, deternmines how hard it is to work the pump.
Generally, the longer the better. The configuration
of the handle 2lso seems to be important in the overall
use of the punmp. '

5. Overall size. Decpends upon the size of the people
using the pump, and the typc of installation.

6. Thickness of bearing surfaces. 14" usually recommended
as total breadth of C.I. bearing surfaces around pivot
points.

7. Dizmeter of pivot pins., % - 20,

‘ B. Materials

1. Cast iron )
2. Plastics ) These all relate to the
. i ’
) particular local cconomy/
7. Mild stecl technelosy, and the porticular
enginceering function which
4, Brass - Bronze ; cach is te perforn.
5. Yood )
C. Assembly
1. Foundry )
) Depends upon locel technology,
2. Workshop ) both in towns and at village
) levcel.
. 3. At site construction )

D.  Sccurity
1. "You can't pump the pump becausce the vandal took the
handle,* Security problems vary from place to place,
but are likely to be increcased in exposed public places
where therc is no responsible caretaker. Lock and key
arrangcments can be devised locally.

2., Stones, pebbles, etc., There secns to be a human impulse
to drop pebbles, etc, down a tube sticking up out of
the ground. A wire mesh barrier nlaced in the pump
cylinder, or shecet metal cowling over the top may be
solutions. This problem is more critical for dcep
sct well pumos vhere the cvlinder nechanisn is downm
the hole.

* Song by R. Dylan ce.. 18/
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Considerations in site selection.

a) Maximizing the number of beoneficiaries
b) Responsible caretaker
¢) Suitable drainage arrangement

d). Groun? not teoo high to go beyond suction 1ift (for shallow
puwnps).

e) Site not too low to hecome flooded.
f) Far enough away from sources of pollution.

g) Maximizing possibilities of good ground water. (salt or
iron concentrations may be localized).

Installation

a) A good concrete foundation and surrounding platform helps
maintain a sonitary seal aond hexlthy conditions around the
pump, ‘thereby increasing well use.

b) Details of design depend on local use palterns, availavle
materials ond skills..

Maintcnance options

—— . ——— e s

) By carctaker: HMay Le nossitle depending on skills, tools,
spares 2vailahle in village.

0

b) By local or union beoards: May be able to manage Tinances
and coordination, but may have difficulty arranging spares.
c) Centralized ogency.

- Advantages :  Bulk purchase of spares

~ Disadvantages : Cumbersome, inecfficient administration,
finoncial burden on government.

Continued development

No design represents the "final" solution. The conscicntious
designer will restlessly be agitated by the questions.

Can wve do it better ?
Can we do it cheaper ?

ceoe 19/
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Nearly always the answer is, '"yes"., Improved solutions are
dcvoloped the same way as orzpznw1 designs @ continuous
interaction between designer - user -~ producer, as well as
a restless 1ook out on the horizon for better/cheaper
materials, techniques, designs.

Pump production

a) One supplier or many?
b) Centralized production or rcgional dispersion?

This of course depends on the gquantities nceded by the programme
against any one supplier's capacity to DT O duce ther, Dealing
vith once supplicr muy te preferable at the beginning since
supcrvision and supply of raw materials and subcomponents is
simpler. Howcver having several produccers imnroves UNICER's
bargaining position for price, frees nrogronme of dependence

on one sourcc of supply, and helps to ingtitutionnlize the
design. Possibly, production could gtcart with a single supnlicer,
centrally WOﬂab\u and grow to include regional points as the
demands of the prograrnic and URICER's cavaclty to manage
contracts increasc

RP/psh
26.5.76
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FAND PUHP MATHTEIANCE AND T OBJRCTIVE OF COILTUNITY ™ /Qbf@oAb A 0“4'30,-{23
by ARNOLD PACEY
g - PART ONE: analysis
g 1. The size of the problem
. Many governnents, with the assisftance of official agencies, and some
volunta ry azencien, have tackled the water supnly provlems of rural cormunities
in the Third Yorld by drilling tubewells and boreholes; cithev o provide a
i nev vater supply where other sources vere inadeguate (as in the Haharashira
3 drought area), or to tap clean water at a deoth in circumstances where nore
v - accessible sources nearer the surface are nolluted, or atl 1cast suspect (as
i‘ often in }}:m.gle,desh). The size of some of these programmes is vast:
Philippines, 1970 ¢ 19,000 drinking water wells complete
56,000 planned, (USAID)
. ) 220, OOQ Pwl;.Q\.c t\-'*(‘t\\k‘lm‘) awnder ,\..23 s cQs‘é\\/\, TLO,CCC p;\/\.}o!:‘-: Lve9~a/)
¥ Bangladesh, 1976 LR 080sdErinking=arly ‘”“‘*“’UC’tlﬁ«Ci’Uhm—@f

St g
‘/( O"(jeh.rv‘ Lu,\.ltc =T ERS ®
Vo exinderee. (DNHTCET Jwrvw) i 100, €00 \’*‘ el

India, 1974 : 150,000 drinking water wells completed,
(UTICEF assistance)

es nened have been mainly responsible for essisting
sramnnes, funds have come fron many sources
ih

Although the
n o s
tlat UNICEY and USAID hzve carried e whole firnanc

goverrnents with ti
should not be assun

Inevitably, Oxfan's contribution looks modest by these standards.
Drilling rigs drovided by Oxfam have possidbly sunz uv to 10,000 drinking water
vwells plus pany irrigation wells in India durinzg the ten years since 19565, often
Y with state governnents vaying the running costs through drilling contrzets.
‘ And because of the comvlicated arrangerments which exiot between cgencies, sone
ol these 1C,000 wells nay be included in the UHIICZY +total, wrich in any czse
should be regarded as very approxinate.

In Africa, Oxfan's 1°r5est well and vump project has been in Tanzania,
with the Cormunity Development Trust Fund (1 6). By the end of 1974,
673 hend-dug well had been conpleted.

Despite this aprvarently impressive record of work completed or in hand,
nany of these . .'wells are uzeless in Dract'ce, because the pwaps used to draw
vater have broken down and have not been rewaired or wenlaced. The
Newr Internationalist in rebruvary 1975 claiwmed that up to 90,000 wells
in India are idle, basing this on a UNICED statenent that 601 of pumps dt
their vells are not working. In fact, this may be a conservaiive esiimete,
since elsevhere, UNIICEF has said that only 2055 of some thousands of
hand pumps ar: working efficiently.

Ozfan exnerience in India has been sinilar. In one part of scuth India,
vhen 61 drinking waler bores were inspected (”N 3) 20 were found with pumps in
vorking order, 23 hsd mump breakdowns which were relatively simoly remrsired,
and 18 punps were beyond repair with the wells effectively abandoned.

At another project (QI 12), vnen 44 punps vere inspected three jears after
their initial installation, 17 were still functioning.
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In contrast to these problemns with deep well mumns in India, UHICDE
2

has achieved fer more impressive result in Dongladesh. A survey of

2,400 villages pade in 1975 shoued that 8%5 of well were overative, .o,

only 175 vere out of action becausme of pump breakdowns or otherwise. Although
these are tubewells, often drilled to a consicderable denth to secure & clean
sunply, water tables are generally ncer the surface and low-1ift, shallow

vell punps are used. 44 ceens probable that in Bangladesh, neople value theix
puups wore highly thon in some other covntrics = this is indicated by the

number of private individuals vho heve invested in a privete pump in thelr

ovn household. Also, the governement has organised an elfective maintcnance
service, and UKICEI" has provided this service with a free supnly of swnare parts.
It is also {rue that maintenance oi ghellow well pumps presents fewver problems
than do ~ decp well pumps because the parts reguiring attention are much more
acceszible, ''nis paper dg therefore concerncd wrimarily with decp well pumps,
where the most intractable prob lens are encountered, though much of what

is said will be applicable to shallow well pwids also.’

2. Approaches to the problem

The convention:l way of loolking at this problem is to assume that what
ve need is a new desizn of hand pumn, which willl be more rorust and reiiable
than the ones which break doun on such 2 spectacuvlar scale. Several orzanisaticna
have therefore put a lol of effort into the re-design of conventional pumps,
notably the AFARM agencies in Foharashtra (HAH 4, HAF %1), the Battelle Hemorial
Institute (commissioned by USAID and later by UHICEF), UNICEY &nd YiI0. The
aim of nost of this wourlk has been to produce a puap vhich will work with
ninimw majintenance in the harsh conditions of Africs and India, where heat,
dust, poor Iubrication ond poor maiecriels inevitably add to the probvlei.

There have undovbiedly been benefits from this work, but one must beg
leave to doubl whether {re oy vroblens have yet been faced or tackled., It is

onc of the great illusions in the approvriate technolosy movenent that seemingly
technological vnrodlems can be solved vurely by attention to hardwere, In this
instance, the problem haz at least Tour or five dizenszions:

1. the communities vesing the wells and ouaps,

2. the agencies adninisierinz well vrogramnes.

%. the objectives for which the wells were provided,
4. the type of yunp used.

5. the environment - climate and hydrolozy.

%, The communities usins the wells

One comes across some very depressing statements about the cormunities
using vells, Ve are told that there is "a lack of comwniiy spirit towards
water sunplies, even to the extent of vandalien". Some villagers are said to show
"1ittle concern for putting the pumps in order - they will not even oil the
moving ports". And it is observed that privately~owned vuwps which are used only
by the owner's fanily are usually well maintained, even in villages where the
public puap is neglected. So it is very obvious that the problem of getting
communitics to work together and take colleclive responsibility for their wells
is not being effectively tackled. '

In some villages, when the pump dbreaks dowm, the people may renove it
fron the well., In Tanzania, this hepnens beecause the peenle can then let
buckets down into the ride hand-dus vells. In India, wnere a pwap has broken
at a borehole, it h2s been known for ihe people to hand-dig a new well alongside
it, so that they can get at the water without being dependent on the pumv.
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On the oihnr hand, sore villeges do teke great vains to toke care of their

pump. In one south Tnaluu village where a wire cable transmission sysicin on
the pump was a constant sourece of trouble, they very ingenlously replaced it
with a length of bicyele chain,

If one village can do this,; why not others? The answers seem to
fall into two categories:

1, the well z2nd the pump mey not be providing an adeguate service through
being too far from the villare; through being on Hindu uner caste land in
India when intended for Hexijen bpeople; or beceuse valer is insufficient in
quantity (i.c. there is excessive drav~dovn in Lﬂu weW]), or because it is
brackish in taste, These subjects are often not investifated sufficiently
before the pumaps ave instslled, and the views of vxlldfcfs are often not sought.

2, the necnle m&r not feel that the pump is theirs, bocaunse of their leck
of involvenent in its installation, asnd bHecmuse no specific resnensibilitics for
its weintenance have becq defined. The iew Intoww Lionalint ("°“Y’EI/ 1975)
conmented: "lhe villeger often docs not lnow how the dTl]ilH“ rig aend wamn work,
vhere they have como ”roi vy they have come to thls vevticulzr village, what
advantages they offer. He has not conitributed anyihing in the »nlaming, monay,
labour or time," T? erefova he feels that the well and its vump do not belong
to the village; he does not feel responsible fox them, and he is perhaps

uncertain vhether he should {try and tinker with the yump if it goes wrong.

equally cc1tn1 r true in part for muny vrojecets -~ it is & cericaturs one
ought to tal t beart.

The ]dit 2w statement is cexteinly unfair to most projects, but it is

4. The arencies zAninizioring well vrojects

on why agencies heve been slow to recornise the difficulti
nentioned in the previous parasranh has been that conztruction and
of wells have be of az quite sepzraiec ove tions, 1o De ¢

&

4
3 U
S Congtauction is often in

34
by different agenciac, %he ncnds of a s»
well~drilling teznm, sometimes run by a voluntary agency, sometimes by a goveranent,
But completed wells are usually hznded over vo a lecal authority for maintenance
(e.g. in India, to a Panchyat Union), This division of respons ibi]ity means
that well drillers can remein blissfully unavare of the ways in which the
construction vhase of the work can ce ently influence vill 5 attitudes

to the completed well with ite pump,.

This situation arises because the agencies which 6xrill wells have had
to put great effort into munning sophisticzied drilling machines in difficult
conditiong, and this has often hzd to be done as part of a crash nrosramme
during drought conditions. It is very understandable, then, that comsmmity
develomment, follow-up and maintenance plaming have ail been neglected,

Nor has tnero alweys bpesn sufficient check on 1ncorrcct or 1ncompetent
installation of pumps.

The local authorities vho tale over reswronsibility for puny meintenance
are sometimes conscicntious, bul more often fall dowm on the Job. I ofien iole

S
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o
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Ihree months before an efforl is made to revair a brolen mump. Privatle
i birmes take advantege of the delay to repair punps for

crees.  1he particular ways in vaich local authoritics are

1t in their orgenisation of pump msintenance are anparently

’ 1. The idea of maintenance as & means of preventing breskdovms is lecking.

Administrators confuse maintenance with repuir.

technician and whal is

g

2. Records of how often each mumm is visited by
o 1e chance thatlt maintersnce

done to it each time zre rarely kept, so there is 1iz

")d‘\

will be regular or that fazulty punps which need replaciog will be identified.
3. OfTicials ave so desi-bound That they are izolzated from practiczl

problens, Tl mekes

e s
all the Cifrv“‘hoc it o local officiunl's family is actually
dependent on one of the

mians fox its water.

4, OfTicials cre moved from post to post too of
{_(‘

5. Pusps ave not standarcdised and i1t is difficuly to keep adequate stocks
of srare parts for all the tyres used.

6. Skilled menpover is short and transpert costs for technicisns
visiting pumps are hign

5e

It is evident that the wze of drilling rigs hzs heen a factor in
limiting the parxticiration of local peonle in well vrojzets, and in distracting
agencies away from lonser term prohlems, Dut of course, zilllnr TJ s olfer
vitel advanﬁ°~o< in terag of speed of worling and tr e r2ils can
be sunk - ana they can, i1f the effort is made, be fi

developnentl prograrmes.

If, to keep people alive in a drought situation, it is neccessary for a
vater supply to be croated as ranridly &s pogsible, then one is justified in
taxing short cuts which neglect long=term consnce“"t*onoo But one mus
be clear that such we ‘]o are a form of humanitariocn or emergency relief - %
are to be classified as "welfare" and not "develorment", and one must not be
surprised if few 1on3~belm benefits emerge.

A great many well and oump projects would have heen more successful
if those responsitle for vlanning them had faced ud to this distinction betvwecen
velfare and develownent, and having c]arifiea vinich was their objective, had
designed the project with that end consistently in view, If a well is sunnosed
to help stimulate develosment, then the drilling equivment rust be subservient
to a cowvunzuy develorniment programme in viich villagers first decide whether

they wan thc well; then, where anong geolorcically feasible sites it should
i < Iuov siould coniritute in czsh or labvour for site clearance;
4

ly, who emong them will uake care of the comploted instellation,

6. The type of wunn uzed

The choice of a pwap for a well or borehole itself depends on whether
the objeetive of the project is welfare or developnent, as will be shovn bel
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However, an even more besic consideration is to avoid jumps which are
obviounly defective in design or construction, JMeny of the problems vhich
have arisen with well projects in Scuth Asizn cowntries are due to the very
poor guality of some of the pumps magmifactured there. In India cspecially,
reputahle manufacturers do exist, whose nroducts can berelied on, novably
Kirlosxkar Brothers Litd, Water Supply Bpecialists of Bombey and Gujarvat
Small Industries But many pumps in South Asia suifcr from sonme or all

of the lollow1ng delQCbu-

(a) poor quality cast iron (Very widespread, often due to high

phosphorus content)e

(b% roughly Tiuished cylinders; cylinder bore uneven.

(c) use of cast iron for cylinders instead of brass (brass is more
expensive, tul can be given a much better Tinish; to use
cast iron is a false econcny).

( ) no protection from rust; perts often badly corroded before the
pUNDS ere even installed.

(eg excessive wvear on leather washers becouse of (b), (¢) and (da).

(f) poor screw threads; nuts and bolts will not stay together.

(cg

(h

o,

roughly drilled y¢voi holes,
no vrovision for lubrication,.

On top of all thoese difficulties, the sisze of pump components is not
B4 b & -

standardised to a sufficient degree of accuracy, So when a [unp needs & Sp
part, there is no guaraniee thet the new part will fit - indeed, nuts and
bolts scretimes arrive with incompaztiblie threads,

Pumps with these defects

r3q ently break dovn within two oxr three

weexs of installetion. Thery may the
that
d

ible to repair, or theyr
even highly mo legers or
iscouragsed.

may denand attention =o colten
maintcnance orgenisations becone

Obviously, one form of appropriate techmology development which is
urgently needed is a pPOLTamme which vould upgrade the gquality of work dene
by these small menufzcturers. There is an obvious need for better foundry
practice, and also for training in betier mzchine shop practice, including
the use of jigs and fixture° vinich will make it pogsible to produce
interchanpeahle parts. As it is, the trend is for the major drilling agencies
to manufacture their own pumps, and their custom is therefore lost to the
existing local indusiry.

T+ Hydrological considerations

The hand-pump problem has become widespread and netorious partly
because so many rural drinking waler scheines devznd on wells or boreholes,
even vnen alternstive forms of water supply are poszible. Again one needs
to be clear on the welfare/development issue. Where long~tern develovment
is intended, the solution of water suvpply oroblems will often require the
conservation and use of surfuce water resources - in 211 areas, even in
seni~deserts without permanent streems, there is some surface vwater ot scome
seasons of the year. Yot to crente & ‘ood axri inn'\ciu' anrrlyr fronl such
sources is often a more time-ceonsuming and difficult matter than the routine
sinking of a well, so the latter course may be best for an emergency or
welfare project ~ even wvhen over- emp101ta,10n of zroundwvater and lack of
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conservation measures gilve the well a predictably short life.
On the more immediately wpractical level, a well and its pump is
sometines neglected beocuuse it is site d at the point where hydrologists think
the likelibood of finding water is best - and this sometimes a very inconvenient
site for the villagers. Hydrologists are so often wrong in arveas where
geological svrveys &
much importance. 'f
rent them, Viells fo

are incomnlete thut their views should not be given so
el ls should be sited as near as possible to wnere villagers
r Harijen people should always be on Harijen land.

A final poinl related to hydrology is that people will inevitably and
quite logicaliy neglect pumps i the wells they draw from are unsatisfactory,
either becanse the water tastes bad, or because there is not enovgh water.
Bores which scem unpromising from either point of view should be capped, with
no purp instzlled, In perticuler, the sufficiency of supply should be checked
by means of & pumping test. A buﬂ@—uJ"ﬁ, notv a motorised pump, sheould be
used for this, becauce 17 sulficient water is availeble, but only with large
draw-down, hend-pump performance mzy fall off so much that villagers give
up using it. Tests with a motorised rump could disguise this entirely.

Part of the pumping vest shou]d be & check on hand-yump performance al various
draw-down leovels, This should help in deciding the best de>th for the pump
cylinder it the final ins allqt:ono

PART TWO: sirvategies

8. Three vackares

Because most western-irained engineers hsve been taught to think of
technology es being exciusive 1y to do with hzrdwzrs and other material
practicalilies, and have not been trained to deal with its human and social
component, vheir response 1o stories adbout pwip breakdovms in India is usually
to start thinking of re~deziining or madifying the punmps. Because so many
very bad pumps are in use, quite a lot can be achieved this way.

"‘5

)

v But the re-desiegn of pumps can only go vert of the way tewards a solution,
because, as wve have seen, so nmch else in the realm of social and administrative
structures contributes to the failure of so mcny hand opumps. It is vpossible
to relate this wide range of factors vhich lead to hand-pump fzilures by
studying them as a systems prodblem, in which the pump hardwere is only one
conmponent in tne total system. Other components are the organisations which
construct and mzintain wells, the people who use wells, and the communities
to which they belong. It is, of course, true that all applications of technolozy
involve people, and therefore involve systems which have socizl components, and
it is common experience in Oxfam projects to. find that the sccial comncnents
of tecmiolosical sysiems are more significent, or more difficult to understand,
‘than the haraware components,

Because the hand-pamp problem was seen as not Jjust a matter of the vump,
but a2lso of the svvtom to which the tump belongs, the pdroblem was discussed
with the Systems Departinenl of Lencasicr University, two membors of which
visited Oxfan house onylnﬁ the summer of 1975, gstems theory has not oftzn
been explicitly applied in the ficld of rural development, but rural develoznecnt .

A g e e e e e e e o ——n e [
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workers do have in their owm Jargon g number of words which imply cystems
oncents, One of these is the word "package", and it may be more ecceptable

the prescent context lto use that. So inctezd of saying unwf we wign to
invest:gaie syastems which will achieve the sziisfactory functioning of village

wells and pumns, we can equally and alternatively say that Lv'wish to look
al various.uackages of measuvres which will Inmrwrove the perfommaznce of
well/punp projecis,

The remnainder of this rewvort will examine three vossible "syster
or "packages" vhich offer different ¢ tions to the proviom of chwonic nHump
breakdowns The thres packages are o' dnmuished from one ancother mainly
by dlfleLenL degrees of involvement of local pecovlie and commnities, and are
as follows:

(a) Total villare self-reliznce in the mzafacture and
maintencnce of pumps.

(b) COUHQDL»Y develonment linked {o pertial village self-reliance
sing pumos made by factory wniqgo,, but with a back-up
service for spare varts, techniciang, ete.

(c) Systems involving little or no villase-level r0390n0‘bl111
including some welfzre brojects wnere the over-riding

priority is to provide a reliable waler supsly quickly.

9. Packare for Total Village Self-reliance

wd caadle of
naterials,
t when ;Q Ssga

Some people have zrzued that if a tumd couvld be Ceosi
being made by a village crafisman using sizple tools znd local
then the maker of the vumy would alwvays be on hond to ir i

je
and the villege would be entirely self-sufficient in i

[

This arpument hzs considerabvle validily for low-1lift punmps
for irrigation rumps, beceuse in many varts of India, China znd S.E. Asie

. ° ,
there are traditional designs for such pumns which have been built by village
craftismen from time immemorial, Persisn wheels in Indie and the dragon srine
pumps in countless Chinese rice-fields zre obvious examples. Many veovle

have attempted to extend this approzch by using widely-aveilatle but modern

Rt
mzterials such as PVC piving, and among those who have &utGHUqu to develop
deep well vpumns which could he made in villapes are meinbpers of the VITA
orgenisalion and the VWorld Council of Churches, One such pump has been

successfully built in Ethiopia by Oxfam's Duncan Llsedrook (=710 11).

But wnile such punns overate successfully in the hands of their inventors,
there have been very few instances of such desirms ¥ accepted into the
general use and opractice of village crafismen,

One reason for this is that operating conditions for borehole pumps
in vells deeper then about 20 metres arc too demanding for the resular us
of rumps made mainly from vwood and plastic with additional parts vurlouslf
improvised from meotal pive, screp bicveles, reinforcing reds and so on.
High water prossures make 105“* valves less accentable than in low-1if{
puiip P8y forces on vump Yod T

2w g

end handle pivots are greatve and much of the

o
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pump is too inaccessible within the borcnole for regular tinkering and
adjustment. Anybody. with a deep vell (thourh obviously not a borehole)
vho camot afford or cannol maintein a pump is generally be be advised to
resort to a bucbot on g rope, with g simple windlass for raising or lowering,
rether than tackle these provlems. All possible precauticons should be taken,
though, to prevent the.bucket from transferring polluting material from the
‘ ground surfzce to the water in the well - e.g., the bucket should not be
placed on the ground, nor carried from the well to people's homes.

A second reason vy Pamns capwble of being construataed within villages
‘ heve not causht on is that moat of the designs proposed have more in cowrnon
! with the Western do~it-yoursell approach than with the style of work done
by real villaze craltismen. Thewre is a gap between cultures in concepl and
in détail - e.g. in the use of screws, the way Joints are made, and so one.

Excent for certain low-1ift pumps which can be successfully nade in
the villzpge, one must therefore think of pump marmufaclture in texms of
i adequate’y cquivped worksho ops capable of turning out pumps built of durable
; materials (nsually motuk), with the high stendards of finish (e.g. machining
: of cylinders) reguired Tor reliazhle oreration., Workshows with this capability
an be SYFEEAY on a relatively small scale, but rank as small industries
rather than localised village ircdusiries, often sarving counties, disiricts

e

K or vhole siztes. The vroblem of pump meintenance is therefore a problem

about manufacturing vumns made vy factory methods and to factory standards.

The local vroduction of vumps mey vary from the work of a gensral

worrshop making a”ﬁlcaqu_uJ implenents wnich ochsionallJ turns out a zpuap,
to small but spzciclised wexrkshoyp e of turning out 200 or more DTS

: per year. The lziter are likely to be mere effeciivs in the long run than tin

! former, but 2 good example of o general worksh op LU?HLHP cut rumss OCC°31onal
is to be found 2t the Family ¥erms project in embia (243 17). Several of
the more spzcialist type of workshop are to be found in India (&M 31, T 3),
and as an exaaple of v%at eqguipnent iz required for punp manufaciure on this

. scale, it is worth quoiing the workshop at Jalna (Ltd 4), In 1970, ihis
employed nine men o make 280 wumps. The me Jor items of equipment used
vere as follows:

1y

3 Jlathes

2 arc welding units

1 gas cutting and welding set

2 drills

small-scale foundry and moulding equi»ment.

Vith vumps of more traditional design, weldinge facilities would not be
needed, but a larger and more complete foundry would be requirsd.

10, Packose for partisl self-reliznce with factorv-made pumps

The simpler types of borchole pump can be faj*]y eas
people with relatively few skills, so the poss Ibl]lbj ar
substontieily self-reliant with reszect to 3
But Muups of this kind all require regulaxr
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Pumps appropriate for the
"partial self-reliance" package.

the Craelius pump made
in Kenya; model for
hand-dug wells.

above:

top right:
the Dempster model 23 F.

right: the Wasp deep-well pump,
made by Vatexr Supply

Specialists, Bombay,.
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regerd to greasing or oiling moving parts end counteving dirt and ruut.

So any package wnich includes such pamps mst alvo include a considerable
00§uwnnty developmont effort aimed at impressing upon the villagmers the need
for roslar puad meintensnce, establishing resvonsibilities Tor this vorik,
and giving sone iraining in care of the woll and its muip., If adequilely
carried oul, such a programme would sitimulate more frequent oiling, cleoning
and adjustnent of othor mechanical equipment in the village - implements,
oy—-carts, mills or bicycles, Although re 'ulﬁr beoilc muintenance can be
carried ovl by villagoers in this wvey, the “paclege" rust also includée some
fora of back-up service which would supply spare perts and mske technicians

available for a regulsy inspection of all pumps in the area.

Dzep well pumps suitable for presrammes of this kind include the
Craelius pump iaede in Renyezs the Vesp, Kirti end Faveri pumps mude in India
IS v ¥y $

and the Dempster model 237 made in the United States (see 111 stration).

e threee Indian mauaps have ll made their appearence on Oxzfan projects
in the sub-countintent, and Craelius umns have been vsed under Oxfam gusvices
in severgl seot Africeon countries. Demputer and Creelius pumvs heve both been

widely used in ATrica by UHICEY, and the Swiss Association for Technicel
Assistonce (3474) have also vsed the Dempster in their well-knewn water projects

in Camerour ~ though Cxfamw bournt Goduwin numps for one suall well project
there vhich SATA helped with (Cill

The Craeliuve is the mosh distinctive of these pumps; it has an arrangement
of pipes sliding over eachi other to cexrry out the seme function as the rether
COmplex fuide rods on the VWasp, and on the alwost identicel Rirti. The Craelius

yatem offers some edvantapes in terns of siaplified meointenance, and Cralius
punus have a ]vnr record of reliabls service in Bast Lfrvica., Unfortunately,

though, they are two ox threc tinmes as expenzive as the Dempster, The relative
simplicity of the Demvoter (and the very similsr Faveri) as compared with the
other pamna is due to its lack of {u¢ac rods avove the top end. IZxperiments
hegse guld advantsee nzinly in vevry doop wells
T to reducsd wezr on "‘1 be rlng
21 »washers, The Jdc rod systen on
evergze can be set for “uJD-hg water

Cx s punng heve advantzges for deep we
re vizter has {o be raiseﬁ ?O ﬁeuTU“ or less el
a 1 te

for most projects, wh
the Dempster/Kaveri type are
e

commissioned by USAID, the 3atielle Memorial Ins Lluu‘u desi@ned an imvroved
version of this type, which is easier to maintain by virtue of having fewer
components and néeding fewer tools Tor maintensnce, It is also less vulnereble

to damazge, being of heavier and more rucg lngthlOp, znd havi

wwving more
protection against rust. But so far as is known, this design is not yet
in reguler produciion enyvhere.

The punmns described in this section may dbe regarded as almost the
norm for Oxfan nrojects, so it is important yﬂat the social comionent of this
Jevel of technology be fully understocd. Arproprizte forms of participation
by the local comminity and suitable technical back-up arrangements zre
discussced at length in section 13 belovw,
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A? 11, Packoses involving little or no villase-level respongibility

Several decaden ago, ceriain pumps were designed in Britain for use
in “the Colonies" and in regions where norﬂwW maintenance could not be
a

funaranteed, Almost a2ll of these were heavily built machines in which a
handéle attzched Lo a laxee flyv—vwneel hed to ve Turnced in order to work the

punp, This [ly-wheel drove a norial puny mechenism by means of & snall

crenk sheft, The great adventage of this design wvas

thet 2all bearings and other mechanical perts could be
totally ¢énclosed, prolected from dirt and other
intexfercnce, and sclf-lubriceting bearings conld be
srrsnged, ﬁbﬂ wheel and crank-shaflt also conlrolled the
Tength of the stroke, thereby avertving another ceunse of
failvre in conventicnal lever-zrm puaps, wherc consideravls
ge often ar Traw roonle viorking the wuap with

excessively 1on£ZSlL0uc and tenging the handle against

; s the stopz, Such pumps hzve successfully worked for

; %i" long periods without maiutenan§oa Lany are still in

g ;;( use, though few are now being inastalled beceuse of

: i" their high initial cost.

: A more modern tyse of pand which can also operate
' - ohsb for long pervieds vilthout Naintenance is the hand-driven

‘5,}' Honolift mmmp., This works on a different principie Ironm
e tnz tonns dis fary it has a helical or

: ke scren-tyve notzl ing inside a fixzd slecv

i 3 The intermal shad leceve is also helical, but

: '%f with half zs many in e given length as the rotor,
: A Gezring frem the 12z at the well head to a

'g ﬁ 3 vertical shaft in viell which turns the rofor

; B &1 can be very sinvle agzin toizlly enclosed znd
x ¢ self-lubriceting.

®

5 o Like the fly-wheel drive punmp, the Mono punp

i is relatively very expensive. However, in Malawi,

i vhere both tywves are uscd on governaent horeholes, it

i is felt thet the very low maintenznce costs of the Mono,
-i in particular, fully justify its high capital cost,

UNICEF is also using hand-driven lMono pumps in parts of Africa, €.g.
. in Sudan, in conjunction with Oxfam (SUD 42). However, the most widespread

: use of these pumps has been in 11'©r1a, where over 1200 &are now installed,
g The RlVGTo State hab issued a svscial booklet about the pump for villagers.
R The accompaaying diszgram from tpe booklet shovs the two crank handles at the
3 head of the ovump, d also illustrates that even a pump which is nearly

maintenance-{ree doos impose some resvonsitilities on the loczal comrunity.
Trne Rivers State authorities tested other pumps but found that without
excevntion, the Fonolift hand-rwip was the only unit which stood up to the
erdusus duties called For in remote villares whers 1liltle maintensnce was

Cv e

L1 o

possible, BSimilarly, UNICEY believes that the Fono rTump is the enly tyue
vhich could stand uo {to Indien village conditions,
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IMPORTANT
Lo ITISTEE DUTY OF THE VILL/‘\’EYZ/TO\"N PLARNING COMITTEE TO
ENSURE THAT ALL PECPLE KNOW HOW TO U3E THE PUMP CORRECTLY.
~ 2. DONOT TRY TO FORCE OR JERK THE MANDLES ROUND OR APPLY
ANY ESECHANICAL MEANS IF STIFFFNESS 1S ENCOUNRTERED
REMEMEBER THIS IS A HAND OF “"\ATED PUMRE
3 A SLCW EASY ROTARY MOVEMENT L:> REGUIRED TO OPERATE THE
_ PUNMP -~ CONSTANT UZE Wil RELIEVE ANY STIFFNESS.
4. DO NOT LET CHILDREN PLAY WITH THE PUMP—IT IS NOT A TOY.
5. REMEMGER THIS PUMP IS YOUR GATEWAY TO A BETTER HEALTHIER
LIFESITS WORKING UIFE Willl. BE DETERIINED BY THE WAY YOU
LOOK AETER IT,
‘ ' ' MONO PUIPS ENG.LTD,
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! a
their pump ané well projects in India.

Tt is difficult to quote precise costs for fly-wheel drive and Mono Tumps,
not only beczuse there is considerable variation from one country to anoﬁher v
the present infletionary clinmate, but also beceusae the cosl of thoe v
ingtalletion depends so much on the devth of the well and the remoten
-

213 es
location. However, it ves earlicr said thetl the Craclius punp was two o tnrec
tines as expénsive as the simvlest iyvpe of deep-well hand-wuinp, Ve can now

add Zhat the chegpest fly-vwheel drive vumps cost ebout twice as much as Craelius
pumps aftver installation, end Nono punmpes are somewist more expensive stille

So the twie tynes wvaich cirvcunmvent so many of the nalntenaunce probloms may cost
sis or eifht or cven ten times as imch as the simvlest punpe availiable to do

the Jjob.

In Tndia, neither of these rather cogtly menes hes been much used,
Insteau, ef o1 is to crezle a punp with similax ﬂ 74 ;'f t neaeds hove
resulted in the Jalna tyve. Thig is a ) muap with lever-gom
hendie, but it uvs & lencln of 1nbohwofc]v chizin to C¢nneot the poen red o

l/
the hendle. This means thal there is need for only one bearing, and rolle
bearings in an oil bath can be provided Tor this, Tke »,01 of tP@ ﬂ“CuUTf
is sufficiently comnzct for it to be totally enclos ;
with dirt. 1In the design of this rump, effort vwas com
hecause it was founrd that 0% of anp brpz}on\mﬂ i
It is claeimed that Jelna~tyne vwaps will functiocn se

XL

years without eny maintenance,

to two
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the former Church of Sco
vacked by some Oxfan
nzrashtra agencieos

This tunn was dov“10
in ¥aharyashira dvring the lute
It was letexr taken up vy the othe

3
i
by AFLILI, and mﬂqt ﬁotab}f,kurthe Sholapur w2ll Scrvice
improved the cat and too¥ out & peient shich
sub--standard & mede by otner azgencies or comnercical
tyre punn iz new menufactured by SzNCO Indusiries and by
Veter and Azricultural Develomment Project (1M 3), both at Coimvatore in south
India, a5 well as in khigl ., and UNICEZE have adopted it as stendard for

Jalna, Yono and Fly-wheel drive pumps all nzke minimzl demands on the
communities they serve and place few respOhglbilities on villsgers, Theoy work
succezssfvlly for long UNTIC:EE peints out,

ong periods wiitheut imaintenance, and ¢
13 tenance team

D
if a }nwn>7®rulres maintenance only once a year, a vell-eguivred main
becomes possible which can offer a much better service than a lone fitter
comming round once & month, which is what many other pumps seen fo require.
So as means of providing rural commmnities with water, these are very good
yumps; and with its basis of localised, small-scale mznufacture, the Jalna pump
in particvler is an immense success story.

But ag cata
of their owm fuiur
purely s clients

4.

which carrizs out

lysts for develouiment, encouresine villagers ©
s, these puurs conirisute little -~ they lo@\e
1o

es
of the locel authority, or of tre water resources ag 7
the anmual servicing On these grounds, one Cxtam vroject

+




Figure 1 Jalna-type_pump

TOP END MECHANISM 1972

discharge 'ng-“ RS
chamber | discharge
STAND | | —welded M, S. hod
~ L _[—t—casing pipe cap
° | | B
:
g STANDARD DESICN 1974
® ’ .
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the edncational, social ang

. N
o ) . . -
3.
holder in south Indie ha the Jalna pump and the
philosoniy vhich hug ceused Uﬂl,‘n to adnpt 1t, e feels thal the low

3 1

1o concent is on :i_.'_'.h gion, and that it would he belicer to use a
samp and sounrely up to the social-cui~orgenicational probleins

o
1
&

]

mgintenas
simpler
of effective mz iwux1orco

12, Qufom and UNICHT

Oxfam has come o soe wais
honse-building, rouds end OthEr CoMmE 3 i sion, a3 hclng potentia
catulysts Tor other kinds of develomnanl, HSuch projects encours the
peoyde within communities Lo worls tosethox allow people to demonatrato
to thaemzelves how much they crn achieve ovnt cfforlts - how they can
menagco their ovmn UﬂVOIO\ﬂGnLo Used in rojec

becoine a vary Live moans
Oxfam's VLest experience s has D”oh9b1y heen in some vater rrojects
\ . - .
in Lesotho (149 16), vhere the ,:UPLJ~~ plped 1 suvnlice
very eezsily made it possidble for villagows to y**t cinnte ta the

and building oV water sy hie value of Chi% in
cducation, o catalyst for s developacent
ereat - people re gone on Lo build o road, construc

and develow snall irerisated gardens,

c'." =

imiler resulis hove rarcely been achicved with well schones, osveclially
wngre o2 arilling nachines heve been used,; snd it is ¢l :
packases of the last of the threce kinds discussed chove oxe

this philosoniy, The concedt of m€n*vnm w«ih+ﬂﬂanc\ znd s

It would »e onWy t0o znsy, theroforc, to Iﬁ;bf:[ UI?‘HT Ond OwL<
entirvely dilferent end cuiie orvosite avrrozches. Oxfam, it misht
is im st only in QGV“1OWMOﬂf which nakes rural peonle more seoli
socja11} vinile UNIC=E's well and »ump policy in India is wm
concemae 1th sunplying w&ter on a releif or welfarc basis, with
of Soolal development.

Such & stetement would be untrue of Oxfam, which is Verv much concermed

with welfare in practice if not in theory, and it would be unfair to UNICLY

vhose successful U‘]]/Duﬂb rrojects in Bangladesh probebly we a lot to a

sensitive avproach to comeamiiy develowsent and traiainge. The truth is that

both orzonisationz encompass g philosophy of dCVOlOpﬂ(nb 2long=ide a compassionate

concern for those in need. ¥here poople are suffering throu:n leck of water,

both organisatiocns have often been right to short-cut the processes of social

edvecziion and develonment to wrovide water guickly. Vhat matiers is not =zo

much which rhilosophy is adopled, dbut tqut ve are honest with ocurszelves; and

are quite clear vhether the cbjective is "development" oxr "welf

claim that the sinking of a well is a develooment project, but then vO ne"7cct
rative inputs which will e .

s e Y T G T TS AP 1 240
'“c.ousoelch, but it rzises felse horesn,

develormoni rezuits is not
and cxpuctations whiich can
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Althovgh Oxfam has had
i N L

a munber of wvater projects which have been
consnicuonsly successful in ter biomn

rms of social development; a much larger proportion

of projects than we cere to aduit Lu re heen conducted rurely on s wellore lLuosis,
In the context of these, UNICER's vast experience, and the manp packages

: they recommend can on1v bc “onoilolul to Oxfam's worl, Oxfanm is thcrefore

: right to contimme with the Jalne pump drogrammes in India, and with the

Sudan projects wnich use UNICEY Liono panps. 3Bul at the same tine, Cxzian

field staff should be alert to the possibility of well projects in whnich

socisl education or commmily development is possible. In these case

nunp packace involving commmnity participation is desicsble, and it is witl
: {this subject that the rest of the present vaver is concerns

! 13 Commnity develormant avproach to well oroiects vain, simnle

1

\. Tdeally, communily develoanant related to 1‘;'}1(—1 wrovi
supply, be it a well, borehole on surlface soura, snould
any dritling or unglAg ig started. Bithcr through vwll-'e meetings, o
formation of a commitice, or by other typos of discussion, the villuger
should have telen the following steps:

¥
-
. sl
.
r by

e

1. Yhey should have formulsted s request for help in installing
their new water supnly,

; 2. They should have discussed vhat soxt of supnly thay need; and
wherc they would like the w;ll or other vater pointa locatcd.

3. Thoey shonld : 2d their own contrilmtions, which should

usually include some as well ax cash, e.g. clearing
: the site before the dvilling rip comes,

4.
deputed o
vino should
wvnen it is

should e
alleet tho

v Vooans

pansin
-

and. wiho shovld Be in charge of the pumn

Carried out under villzge lezdership, thougli often with the encouragenent
of community develomnent workers, these droceoures im iztely Llace the
drilling rigs and their crews in a less domonznt positions Under ihis scheme,
they wait for the villagers to recuest the well, and then co-operzie with
them in siting it anc irn construciion., In areas where hznd-dupg wells are

feasible, the drilling rigs should verhavs be confined to drililling pilot
bvores for groundviater exnloration, Then the most imvortent contridution

of the big machines would be to save people the all too common, heart-bresling
experience of devoting veeks to digging a well and then finding no water,

The work invelved in digging is only en intolerable burden if it finally
proves to ve futile, :

5

If a project is begun in this way and folloved throusgh in the same
spirit with full pearticipation by the villeagers, many of the problems encountered
1n e 71/r> scheuos will not crop up at all. If o virecked Tmh on an
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vacLL how responsibilitics for looking after pumps are allecatiad
depends partly on the kind of buak—up service wnich is available, and on the
type of pamp. It may be eppropriate to ask villagers only to dezl with the
more basic mzinlenance tasks and those which heve to be carried outl nmost
frequently. The back-up sgervice weuld then need to provide o well-trained
and well-equipied technician vho could visit fthe wumps at regular intervals
(e.g. cvery three months) to give them a therough servicing. This systom is
commonly found in Indiz, and an appropriate division of responsibilitics
hetween villagers and techniciarns is described Lelow,

trv‘njhg in

T

The allex ‘ , a thorons b
pump mainterance and leeve vi ﬂm)alW\r “1’ "pOJo7ld.lit)’ in these vi

hends. This epbroach is being tricd in Tanzanis, vheres "Hoch vx]lar» \1'1
be reguived to nominate a person iz sunk vho will go to the
District Office for two viceks to 3 hellow well construction ead
maintenance, verticulardy of the pump. He will then be responsible Far the
viell once it i d will curry & small stock of CERPENE E10
other speyre par hovse, I a mejor breakdown ocours he will go back
to the Di’t“l(u :

Y{ice and eithor get the verls needed to 4 the repairs
himself, or elce ge' tnc district Vater Fangincer's to do the job " (AN

Y S
i~ .
Lpyprnaey

oo

In order to ensure that the villager respons
puap remzins highly motivated; it help to give
b

ibile for maintaining the
duties vhich

responsibility and status 1 ihc Vlllr e, Yor exemnle, i the run
with a »nadlock and chain bevvceon Cﬁrtalﬁ hours, Liikike}
given charge of the "« This invests “Jn with a el 7
szaune tine laposcs a Gegree of discipli I8 4

involved in eny

naintengnce

vtes wnich

re-imhurse him.

Yet aenotner commmunity development ectiviiy vhich may motivate villagers
to take full cara of theilr pwrp and at the sane time take prorer advanta £
its benofits is healtnh education., This should siress the imnortance of
hygiene, ana in dizcussing the lmportance of clean vieter, should explzin how
to fuard against pollutlon of the well.

14, Meintensnce tagks for the simnler tyves of bore-hole tunp

(,
1o

ch
have %o do vith msintenance one must Ynow more about the vulnerabil tr of

-~

pumps to bhreakdovns and other troubles, Hxperience in a variety of countiries
suggests that the folloving points need most attention:

Before one can define in detail the varts of the vuny rackege wi
i

The most couwrmon cavse of vump hrealdovns is usually said to be failure
. N . . . \
in the top end — the hinge pins on which the handls pivots (see diszg lzm),

&
breakages of tne hendle, of nutls and volte and other parts. Lack of
lubrication and clumsy use (banzing the handle against the stons) are the usuel
reasons for trouble The Jalna~tioe and Fly-vheel drive ramps avoid most
of these prodleus

C
~o
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Figure -3

O
pump rod \T

(lubricate weekly)

stuffing box
{check monthly,
renlace packing

hinge pins
(fubricate weekly,
check annually)

annually)

) ' exposed ironwork
concrete slab ; ~—(naint annually)
(clean daily, | / paint annually
repair annually ! . '

| OF as necessary) i |
’ 3]
e e e e Y

pumy rod —

pump rod coupling
or connector

brass cylinder

plunger valve,

-poppet type
~{check annually)

foot \/al\)e;, noppet
type

~N

MAINTENANCE POINTS
ON A STMPLE HAND PUMP

T tiser pipe

plunger

leathers, i.e, leather

- washer (he on constant
look-out for symptoms of
wear, especially in
monthly checks)

I5

A
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The second most common causce of muan breskdovns is vesr of the lezther

washers in the ¢ylinder —~ and in Thailond and some other countries, this is zaid

1o be the a2t common Troblem of all. This problem is reduced by using brass
cyWLW0L~c insvecd of czst dron ones, or hy using oll—impresnatced leathers

as oeVGIOyoo, for exanple, by the Lee Howl fira. (Ho synthetic megtorial is
yet as good.as leauther fon thjs mrpose thourh). Pump maintenence men

£

alszﬂ noed & stock of suz eathers, The problew is, of Co*w”@, elimineted
by © oncration does ncﬁ denend on the uze of legther weshers, ouch

1 or the new Godwin type (see below).

uole with valves

airniricint ceuse of pumn o
wrontle-ree, but

in the 3 211 valves are MOTﬂalif very
suffer from the delect T the Db netal seat,
o

b vounding o A : net
o heve sore vimes been nove eflfective in

o)

Fopnet ve <bhar cushilonin
the long-corm for ths PRG0N

One othcr common provlem with heond M iz bregkase of vwep rods or
pump rod counlings and trouble with xod dbushings,

e table provided on the next wvese so
on the lex kinds of

model

ouv iA
xefers

ined Jrom mﬁnJ

. P R
O'l 2AVIES O

ey Q’i'l.ﬂ Ton
2 2

'
L VOIIS0WT .

on the . 3 ;
of muvere are vsed, this table shcula be zuended in tne light of ik
instructions.

cre often uwsad vary in*ﬁdsivc*; anGg the tahle
reconnends a corrusn ndinglr nigh love €. In soite ingtances,
it would lead to wumss being OVGLnB&lNEalﬂEG, out that is OBV1nV“1*
preferable 1o the nresent stete of neglect vwhich is fo

Fregquency of mzintenance can ve adjusted for linlly used mumns,

‘ A ey decision vhich must be taken is vhich of these iacks
is to be carried oul by a responsihble villager, cnd vhich by a rrofes
wmaintenance team. Current policy in the 0xfan/CLU Panzania project
ig to give a high degree of trazining to the villager concerncd, and
regponaible for virtuelly all these tasks - Wl" the possivle e"ccpti
some of the In most cases, howeve it will be wise to have a
profesaionel] maintenzn team visit the panp ﬁvnr tvio or thrce umnt“g. In
these instances, the daily, weekly and monthly tasks must e carried cut by
villagers excent in the nonths vhen the nraofessional tezm cones. Since it
will aleost never be Drecticeble Tor the teahn to visit more often then once

a month, Q—‘ll end weekly tasks must OOVLOdulJ alvays be the responsibility
of the V111 1E0C .

C..

\2
Y
[
v

vy includée a siall degree of training, the activities of the

I xn, can 2lso hely to strensthen tho YJTlaiC”“' ability o cora
ih prochms. he veem should re-trair villagers in any maintensnce
qsks oear to be neglected.

chiolce of zumn avoids some of these difficuliiss, reogolar
. . L
L
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daily 1. lock and uvnlock the pump al hours agreed by the village.

2. clean the well-hezd.

1. thorous: clean-up of pump, and surroundings.

2. 03l or greasce all hinge pina, bearings, and sliding paris,
after checking the no rvst has ceveloped on them.

.

'

3. record any comments frer’ wsera about icwepularities ia wvorling
' (tirhtnoss of porte, leaks from sinffing box, foll-off in v
Y

aimed) . Correct thesc vhere posnibles

rontl

Ly

383

Aton

sry, adjust the stof

he Croslius wanp). Veuelly ihis is done by vi-~hioning
wwt. This should not be too tighl -~ there %nou?‘- be
lcak when the adjustiient is correcet.

ing box or glend (this doc”' not
T

2. check that 1l nuts and bolts ers Lirht, and checl that there
is no evidence of loose conmections on the pump rods.

J. checek : rtons of Tiear :-z,‘t the
from cbout any falling oif
punn raice waiey when Vo
DI minuds cplace the leathor:

4, carry outl a1l weoekly nzintenance tasks,

'"vquc,,‘l.lv . . ) J e 4
== 1, paint all exposed paris to preveni develo:

‘ 2. repair any cracked concrete in the well-hezd and suzrrounds.

On the Cracliuvs opunv, vorn bushes can be replaced Ly short sections
of pipe of suitable diawneter,

3. checx weour at hzndle bearings and revlace parts as necessary.

4. check plunger valve and foot valve; revlace if found leaking.
5. check the murp rod and replace any defective lJengths or connectors,
6

. replece pecking at the stuffing box or gland (does not apoly
to the Creelius pump).

T. corry out 811 monthly mzintenance tasks.
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The meintenznce team should alss consult villagers about any
difficulties enceountered in operating the pomn, A pump will usually show
symptons of maliunctioning before it DCL.H"]f stons vorking, and VLJT 1E00H

in the amount of vaeter p
ey Usportant funchion of the
i 1uvu is Vlsitcd and what

may notice o slisht falling off
not be obvious to a visitor, Anotl
team should be 1o keep recowds of how
Tanils it develors. This allows the intenznce to be checked
and Shows up any vunns whﬂov necd rewvloc he Viluaﬂcr ezponsible for
maintenance shovld glso be encovragod to ”“cn a log, to shovw thel all tasks
are regulsrly csrriea out, azd elso to recoxd the onset of any syuplonms

of malfunctioning,

O

eyt

will 1)<11° 'F 7 jgic.Lué!e n % 1.,,
valves, mals 1t 7n1ruw rods and connactors

e d

need trancnori, o a sﬁnlge i j:ucnc co man Just Aol

and ourvuscd
A tesm when this
wegling quickly with

However,
Fos steards
is neccasary, and

s or sowe other crranscment Tou

- ey 1o A 1 cevwyoe b ~ e :
breaskdovns will alvays De nocossary,

w'vm')r‘;v"":m’;" NS whiclh: Stas
Godwin mnadea! iy
posaible to P’ cuirenents nrocl
to present either no in ihe conitext of a reckage.

The new Godwin puun is still) at the design stege, and few details
released, Howvovow, vexy conciderzvle econmuies in the
couv of & nump znd it : vivework ené in the costl of
t to site. Tt could 1 fact, bhocone one of the chesyest aveilable
punps, with 2 much reduced of metel or plastic needed feor its
construction, The olunger »ly din the cylindex is also cowmnletely re-desi
2

to allov for very free movewant, and wuch less efTort

1

should te needad to vori:

[

the pump, The lop end desiza Tor the new Godwin tump has nov yet been {inzlised,
le

vith the Jalna- 'ype ton end, In this
stics to the Jalnz
ed in the cylinder.

butl the desizsm is entirely comratilb
czse, the munn would have similoy maintenonce characteris
would probably e need

.

The Vergnet Tunn, now undersoing field {wisls wi T

Voltz, works on & yrincivle complete: N different fron that of 21l other
i colively o ) Uy

od by hydranlic action,

J

ers

CL
C
n

manually operated C?ap well Tenrs
a diadhragn in the cylinder orera
The aniD (,/]_Lr m}_‘,

It is linked to the surfaoce

-,




The VERGRET or
WENGIN FUMP

nade by SOFRATES
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Prance

arive
cylinder
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drive pipe

delivery pine
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of
pamoing from 20,
40 and 60 mcotres

denth

plastic pump cylinder

containing el
diaphragnm

foot~-valve

o
[ irye]
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and strainer
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pedal; the othew a . ; ¢ throush vhich the wunpe
The whole systen 1s {illed with viater, the Dluarer vihen
sed position, 7 Pressas
168 waker o}rmarn the drive nips
i ieohreon vivich
1 5o when the pedal is
expzncs and pus vater from the cylinder a
he sariace. ot the end of the siroke,
foot from the pedal, the elsstic Lindayg tmnl
pushing water up the drive wipc and’ restorlnﬁ
pozition. The cylinder s
valve at the otry 1o the delive.;
baclk, water flows throug!

: oo the pedel with his fc»ot

)

ordinawy mu,.

There je no conmne SYULOG, QMeUDI
for o clack valve, vhich Trom the
delivery pina.

=L betvoen thraoe

is T“7P”“d {o e
1y onilosophy
in relaotion

degqi )
different pzcios

3 S -~ e r
S CGeNNUE VaTy

o

alveys

(]
i}

vwh connonent, A Msystomg man! vhich

=

tart s
=

oran,
roblens experiencad with hund 1
: vnolly, or
the qualiiy of minufe c“lrco it
ify ob(““cjvas end to pay muelh more attention
components of the well/pump rackqgc,

S0 the solution fto the »
URICEE and numgrous othcr a IS
re-desisning pum

is tha need to ¢la
usual to the socia

c~r o
wd
o
AN
3
ot
]
t
&
o
]
r—’
<

)

In some countwies, it ig perbicipetion by the local community vwni
can be identified es the social component most crucielly ncslected,
Therefore, an increased emnhasis on comruniily develosnment will lead to

better vump maintencnce as well es stimlating develomnent on a broader front,
In other comtries, however, the misging sccial componenit lies viith the local
e ; le Tor maintaining Twsos, A corresyondéent

govermaent o.(ana which ar
in south India vr !

tmcu 180N
and i

}.). y
I
jod

o

D

Jieve that providing ma ,
the problem, There is no lec Imovi-ow,
MThere is no leck of oxg

ff uncor him who are

.
raining o

re very

SCONCeo. LeChni
tips
on th I s ocunh
sll humsn. Lt i3 & caTLural o uuvcunlo

po.
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f these vroblems may be quite intractable end may lead to
mindran maintenance philososhy based on liono Tumps or

bar 19 "ll L,JLV loviever, 1t 1s important to be

o i clear aboul objecltives

can he cwmaarised as foilows

-

b
.
°

1. tny organissticn Jﬂ v . project involving wells
i decide not oanly wvhet is

and s should fivaet clerify i-[:
desivahle, but alio whet is feass

the oviccevive is vedimarily to vrovide a drinking water
hout (3(=l':z' an moproyriste streteoy will be to adont tho
mrn 11 above, ond to choose wumns which require

538 0escr)
iuvolvcs
The kef o]

“erelignoe, will

AR

tre o other &vd
-

o
aad two activities in the

and mnip “mJo
w(LUp{ 3% n (..:11

and

tha vhinle
vil 1 ag

I

s Sparc varts

vizhing to promote the local menufecture of hvv'
»repared to equin o vior ;.-"qr\o with suitabl:

itth the necsgssary skills - simple tools ond tradit
v z=f‘fec_:_ua‘te, thoush the ints
ofy is a viorthwhile form

a-.d L_l.
skills e
workahop technol

c‘l")

. FAJIE N P B P
ion of the aymropricte

o
al - 200
4
(643

o
of lopz‘uc-:n't (section 9).
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Coe , A FVC HAND FUNP :::low in cost, dependable, easlily repaired,

~

Zaft lron has become Increasingly expensive, and in the deep well
pump the heavy cylinder suspended on a galvanized iron discharee pipe
with the rod inside is difficult for the villager to remove and rearoir,

If a Govermmental apgency establishes mobile repuair crews, os moro’
wells are installed with hand pumps the mainternance cost increases
rapidly. For many vears 1t will not be feasible or economic in most
countries tc put small pipged systems in villages of less than S00
people, There is a pgreat need for a low cost, dependable, easily
repaired hand pump, Such a pump is now availlable using TVC pipe as

the c¢ylinder,

This pump was descrihed in a VITA nublication and the

shallow well suction pump has been fabricatved and tested by the

Thailand Dept, of Agriculture,
of thelr monthly Journal with & report on

1ts performance,

The test pump was shown on the cover

The cylinder was a section of 3t pyc pipe above the platform with
a 14" suction pipe extending into the well, The pump rod wes 3/8"
diameter stecl with a small yolkec at the top to fit on both sides of

hY 1 2
the wooden handle, Astandard piston with voppet
wae placed en the hobttom of
suction pipe. The handle was supported by a 5"z5" wood post
;o8 of hard wood 2"x14"x70"

Vew ~

- to the lower end of the rod, &Afocot valve
the 11"
set firmly Into the ground, The handle

valve was

attached

long,., A round, flat cover of wood with a small sliot to peenmit Iree
@ ovconent of the rod was used to close the top of the 3" FVC pigpe,
®ii1c pump had a maximam 1ift of 23 feet and the discharge was between
10 and 15 gallons a minute with an 8-10 inch stroke, depending upon

the suction lift. The cost

alone was U3 35,00,

was about US 320,00 The FVC foot valve
Using a simnler lower valve and making the pump

in quantity, the cost could be reduced to about US 415,00 compared

to U30100,00--150,00 for a cast iron pum

P

The deep well verslon is based upon the use of FVC pipe as the

well casing in small diameter driven,
FVC casing becomes
platform to act as
rost is similar to
of the cost of the
support post, vump
can be fixed in a length of FVC casing at

the channel for the wa

vell, the pump cost on

rod, piston and lower valve,

ter,

ly includes
The
on

the shon,

lower

Jetted or drilled wells, The
the cylinder and the casing is evitended above the
The handle and
the suction pump, Jf the casing is considercd part
the handle,

suprort

vaive seal

The VO pilpe

should ve supported from the vottom as 1t is lowered into the well
with a trip to release the support when the casing is in nlece, Th
decp well pump has not yet been field tested, The usuctlon punp has
heen run 200-200 hours with only very slicht wear on the lcather

) bucket”, The handle should be of such a length that the ¢nd ol the
andle attached to the rod will, in sweepling a small arc, vass
through the vertical position for the rod, This will minimize wear

of the leatner "bucket", A ruvber bucket is used in Korea and
2 svperior performance when used in a FVC pipe cylinder,

give

ashould

Thig¢ dependable, low cost, e2sily repaired punp should nake

wide spread use of hand pump wells Teaslb

C, D. Spangler
April 1976
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PUMPS, SMALL HAND AND POWER DRIVEN: Standard Industrial Classification 3561

A, PRODUCT DESCRIPTION o

Conventional hand and power driven pumps with cast iron casings. The production require-
ments in section D are based on half the production being hand operated and the other half
power-driven. The proportion can, however, be varied to suit demand.

B. GENERAL EVALUATION

This plant requires a fairly large capital. Not much skilled labor is needed, but good
management and supervision are necessary to assure maintenance of quality standards.
Such pumps are increasingly in demand for rural and industrial development, and there
should be quite a number of devcloping areas where a plant of this kind could operate
successfully.

C. MARKET ASPECTS
i. USERS. Farmers, construction contractors, certain industries, etc.

2. SALES CHANNELS AND METHCDS. Sales would generally be miade to machinery and
equipment distributers, though some might be made direct to industrial enterprises.

3. GEOGRAPHICAL EXTENT OF MARKET., These pumps are casily handled and are h

often {ransported leng distances. They are a comamon oxport item.

4. COMPLTITION. If the pumps are well made and costs are reasonable, it should be
possible to compete with imported pumps. Sonte sales to neighboring countries might
be possible, hut the operation is on too smull a scale to enler inio general international

_trade.
5. MARKET NEFDED FOR PLANT DESCRIBED, The market is likely to ve exteasive and

varicgated. Demand will depend on the degreée of prosperity in rural areas and the
extent to which usecr industries are developing in the area.
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D. PRODUCTION REQUIREMENTS

<:j»‘ ANNUAL CAPACITY - ONE~SHIFT OPERATION: 9,000 Hand Pumps, 9,000 Motor Driven Puwps
i :
' g 1. CAPITAL REQUIREMENTS 3. POWER, FUEL AND WATER
Annual Cosc
a. FIXED CAPITAL Cost a. Electric Power. 200 hp. con-
’ Laod. $ -- nected load. | $ 3,000
{ RBuilding. One story, 60'x100'. 36,000
Equipment, Furniture & Fixtures. b. Fuel. About 10,000 gals. oil
, Proda. tools & equipmt. $46,000 annually. $ 1,200
¢ Other tools & equipat. 1,200
Furnjture & fixtures 800 ¢. Water. About 9 millfion gals.
Transportaticn equipat. _ 5,000 53,000 annually. $ 2,200
Total (cxcl. Land) S 83,000
. Principal Irezs. Pedestal grinder, lathe,
. ’ arbor press, milling machine, drill press, 4. TRANSPORTATION Annual
boring machine, hacksaw, welding equip- Operating Cost
ment, wet grinder, turret lathe, pipe a. Own Transpoert Equipment. Truck
. . threaders, pipe threading dies. for local deliveries, §. 1,000 :
! b. WORKING CAPITAL b. External Traznsport Facilities. In & out :
No. of Days shipments about 3 tons a day. Good f
bDirect Materjals, Direct highways desirable.
‘ Labor, Mfg. Ovarhcad(a) 60 $ 87,300
\ Adain. Costs(b), Conrin- !
) : gencies, Sales Costs(c) 30 3,900 5. MANPOWER 0
Training Costs 4,800 Rugher Aonnval Cost
Tota) Woerking Capital $ 95,000 a. Direct Iabor {
Skilled 3 $ 18,0G6C i
i c. TOTAL CAPITAL (EXCL. IAND) $185,000 Semi-skilled 10 50,000 S
. Unskilled 12 __48,000
‘ Total 25 $116,067
2. MATERIALS AND SUPPLIES .
(/‘\ Annual Annual b. Indirect Labor .
1.i) a. Direct Materjals Reguirements _Cost Manager & supervisors 3 $ 27,080
Cactings 430 tons § 87,700 Office 1 5,000
Steel shapes 50 tons 12,500 Maintenance & driver 3 __16,008
Wood handles 9,000 1,800 Total 7 $. 42,000 —~
Gaskets, fittings 18,600 sets 6,300
: Nuts, washers, bolts 1§,000 s2cs 7,200 ¢, Training Needs. Manager & supervisors wust
‘ Belts 9,000 4,500 be experienced. With 2 skilled workers,
’ Fractienal hp., wmotors 9,000 they sheould be able te train other
Total workers & reach full preduction in about
1 wonth,
b. Supplies
Lubricants & hond tcols $ 400
Cutting tools & abrasives 3,600 6. TOTAL ANNUAL COSTS 1ND SALES KEVENUE
Maintenance & spare parts 1,200 .
Patterns 900 a. Aunual Costs
office supplies 300 Direct Miterials $345,000 -
- . Total $ 6,600 Direct Labor 116,000
Manufacturing Cverhead(a) 62,000 -
Admin, Costs(b), Contingencies 21,000 "
: ‘ Sales Costs(c), Bad Debts 30,000 -
: Depreciation ou Fixed Capital 3,000
b. Annual Sales Pevenue $650,000

NOTES. (a) 1lncludes Supplies, Power, Fucl, Water, Transportation, Indirect Labor. (b) In-
cludes Interest, Insurance, legal & Audit Charges. (c) Includes Sales Coummissions, Freight
Qut, Travel,

' PUMPS, SMALL HAND AND POWER DRIVEN: S. 1. C. 3561



PUMPS, SMALL HAND AND POWER DRIVEN: §, L C. 3561
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PUMPS. SMALL HAND AND POWER DRIVEN: S,1.C., 2561

SELECTED REFERENCES ¢ )

A. Pumps: Types, Selection, Installation. Operations, and Maintenance.
F. A. Kristal and F. A. Annett, 1953. 373 p. Illus. §10.00.
McGraw-Hill Book Company, Inc.

330 West 42nd Street
New York, N.Y. 10036

B. ASME Handbook of Metals Engincering Design. O. J. Horger, editor.
2nd edition, 1965. $22.50.
McGraw-Hill Book Company, Inc.
330 West 42nd Street
New York, N.Y. 10036

U. S. GOVERNMENT PUBLICATION

A. Manufacture of Hand Pumps. IR-30634. Gratis.
Agency for International Development
Washington, D.C. 20523

PERIODICALS

A. Materials in Design Engincering. Monthly. $15.00/year.
Rcinhold Publishing Corporation
430 Park Avenue
New York, N.Y. 10022

B. Machinery. Monthly. $7.00/year. \J'.'

Indusirial Press
93 Wortih Street
New York, N.Y. 10013

U. S. PATENTS
Availabie U. S. Patent Office
Washingion, D.C. 20231 $.25 each.

A. Patent No. 2,954,736, 1960. 4 p.
A low lift pump {or liquids.

(9]
i

B. Patent No. 2,910,008, 1959,
Fluid pump of the piston type.

C. Patent No. 2,627,816. 1933. 8 p.
An electrically driven pump.
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SELECTED REFERENCES (Continued)

TRADE ASSOCIATION

A. Sump-Pump Manufacturers Association
Mills Building, N.W.,
Washington, D.C. 20006

ENGINEERING COMPANY

A. Fulllo Specialties Company, Inc.
410 Fancy Avenue
Blanchester, Chio 45107
Pump engineers.

DIRECTORY

A. American Foundrymen's Society Buyers' Guide. Biennial.

American Foundrymen's Society

Golf and Wolf Roads

Des Plaines, Ill. 60018

Lists major suppliers of products sold to foundries.

PUMPS, SMALL HAND AND POWER DRIVEN: S.1,C. 3561
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SHALLOW WELL HAND PUMPS; Standard Industrial Classification 3561

9

. e
A. PRODUCT DESCRIPTION
Simple hand pump, made of gray cast iron, bore 2-5/16", piston movement 6",
obtzined by hand lever. Bottom casing tapped for 1-1/4" inside diamcter pipe. Pump
will deliver approximately 200 gallons per hour, with about 30 to 35 strokes a minute,
from maximum depth of 22 feet. -
B. GENERAL EVALUATION
Capital and skilled labor requirements in this industry are modest. The plant
consists essentially of a foundry, with a tcol room in which castings are machined.
Such a plant can make other cast iron articles, e.g. pipes, valves, wheels, stands,
troughs, plows. Thus, if the demand for pumps is insufficient, the plant can use
some of its capacity to make other articles. A plant of this type appears to have good
prospects for profitable business and growth in many developing areas, '
i
C. MARKET ASPECTS '
1. USERS. Iarmers; and urban property owners, where piped water does not exist.
2. SALES CHANNFLS AND METHODS, Sales will generally be made to wholesale and -
retail distributors,
3. GEOGRAPHICAL EXTENT OF MARVET. These products are fairly easily handied,
and iransport cosis are unlikely to restrict the market area very severely., Where
there is a reasunably well developed transport network, plant may send shipmoents
over a wide arca. There is a moderate volume of export husiness in equipment
of this kind.
4. COMPETITION. 2. Domestic Market. Unless costs are unusually high, local
product sheald be 2ble to compele with imports. b. Export Market. This plant
would be too small to engage in geaeral export busincss, but some sales to
nearby arezs of ncighboring ccuntries might be possible.
5. MARKET NEEDED FOR PIANT DESCRISBED. In the less developed arcas pumps
of the kind produced by this plant are often widely vsed both in urban and rural
areas, With extension of modern gystems of water supply in urban arcas demand
will of course tend to decline. Where pumps of this type are in general vse, a v
population of the order of 4 million should provide an outlel for production of this -
plant.
< \nl
e.
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D. PRODUCTION
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REQUIREMENTS

ANNUAL CAPACITY - ONE-SHIFT OPERATION: 30,000 Uaics

1. CAPITAL REQUIREMENTS 3. POWER, FUEL AND WATER
Annual Cost
a. FIXED CAPITAL Cost a. Electric Power. Connected load
Iand. about 10,000 sq. ft. - about 25 np. $ 800
Building. One story, 40°x75°'. 18,000
Bquipment, Furniture & Fixtures, b, Fuel. About 3,000 gals. oil
Prodn. tools & cquipme. $12,800 annually, $ 400
Other tools & equipmt. 5,500
Furniture & fixtures 700 19,000 «c. Water. about 400,000 gals.
Total (excl. land $ 37,000 annually. $__ 100
Principal ltems. Cupola complete, turbo
compressor, sand screener, sand mixer,
optical pyrometer, flasks, core cven, 4. TRANSPORTATION
grinder ou stand, portable grinder, 2
lathes, thread cutter, drill press, a. Own Transport Equipment. None necesgsary.
band saw.
b. External Transport Facilities. Total in &
b. WORKING CAPITAL out shipments about 120 tons a menth,
- No. of_EEzﬁ Plant should be located on good highway,
Direct Matevizcls, Direct and, if possible, near railroad.
Labor, Mig. Ovarhead(a) 60 $ 17,400 .
Admin. Costs(b), Contin-
gencies, Sales Costs(c) 30 1,400 5. MANPOWER ’
Training Costs 5,000 Number Annual Cos¢
Total Workjng Capital $ 23,800 a. Direct Labor "
Skilled 2 $ 12,000
("‘- c. TOTAI CAPITAL (INCL. 14MD) $ 60,800 Semi-skilled 4 20,000
L Unskilled 3 12,000
. Total s § 44,000
2. MATERIALS AND SUPPLIES
Annual Annual b. Indirccc Labor
a. Direct Materials Reguirezents Cost Manager 1 $ 10,000
Pig iron & scrap 750 tons $ 30,0600 ffice 1 5,000
Coke & flux 225 tons 8,000 Total 2 $ 15,000
Sand, core sand,
nails, patterns 3,000 c ls. Manager should bhe fuliy
Valves, bolts, nuts, washers 1,080 with aid of 2 skilled workers,
Tortal $ 42,000 he should be able to do all necessary labor
trairning. Plant shuuld reach tell pro-
b. Supplics duction in 2 months.
lebricants & hand teols $ 100
Grinding vicels & cutting tools 500
Maintenance & Spaure parts 1,300 6. TOTAL ANNUAL COSTS AND SAIES REVISUE
Office supplies 200
Total : $ 2,000 a. Annuz]l Cests
Direct YMaterials $ 42,000
Direct labor 44,000
Manufacturing Overhead(a) 18,300
Adnmin. Costs(b), Contingencies 6,500
Sales Costs(c), Bad Debts 10,500
Depreciation on Fixed Capital 3,400
Total $126,700
b. Annual Sales Revenue $150,000
(::i NOTES. (a) Includes Supplies, Power, Fuel, Water, Indirect Labor. (b) Includes Interest,

Insurance, Legal & Audit Charges,

(c¢) Includes Sales Cocunissions, Freight Qut, Travel.

SHALLOW WELL HAND PUMPS: 8. 1. C. 35€I
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SHALLOW WELL HAND PUMPS: S.1.C. 3561

-SELECTED REFERENCES

TEXTBOOKS

A.

Pumps. Frank Kristal and F. A. Annett. 2nd ed. 1953. Iilus. $10.00.

McGraw-Hill Book Company Inc.
330 West 42nd Street
New York, N. Y. 10036

B. Foseco Foundryman's Handbook. 1965. $3.50.
Pergamon Press
44-01 Twenty-first Street
Long Island City, N. Y. 11101

C. Metallurgical Principles of Founding. V. Kondic. 1865.
American Elsevier Publishing Co. Inc.
52 Vanderbilt Avenue
New York, N. Y. 10017

D. Introduction to Foundry Techrnology. D. C. Ekey and W, P. Winter.
296 p. ilius. §7.00.
McGraw-Hill Book Company, Inc.
330 West 42nd Street
New York, N. Y. 10036

U. &. GOVERNMENT PUBLICATIONS

A. Foundry Practices. ITR-27681. Gratis.
Office of Tecknical Coopceration and Research
Agency for International Development
Washington, D. C. 20323

B, Pumps. IR-235!9. Gratis.
Office of Technical Cooperalion and Rescarch
Agency for International Development
\’Jaslzington', D. C. 20623

PERIODICAL

4. Foundry. Monthly. $20.00/year.

Penton Publishing Company

Penion Buildirg

Cleveland, Ohio 44103

Foundry news and irformation primarily for management, production,
technical, and purchasing personnel in foundrics.

1958.
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SELECTED REFERENCES (Continved)

U. S. PATENTS
Avallable U, 5. Patent Oifice
Washington, D. C. $.25 ecach.

A.

D.

Patent No. 2,164,103, 1939. 3p.
Band pump for lifting water.

. Patent No. 1,738,734. 1929. 6p.

Canstruction of a sinall reciprocating pump.

Patent No. 1,699, 726. 1929, 4p.
Piston pump for shaliow wells.

Patent No. 1,670,788, 1929. 8 p.
Simple pump of the piston type.

TRADE ASSOCIATION

A.

Gray Iron Founders Socicty
National City-East Sizth Building
Cleveland, Ohio 44114

ENGINEERING COMPANIES

A.

National Engineering Company
610 Machinery Iiall Building
Chicago, Ii. 60606

Jeffery Manufacturing Company

956 North 4th Street

Columbugs, Chio 43201

Sand hkandling and mold conveying and crushing.

DIRECTO!Y

A.

Standard Iictal Dircctory. Biennial. $15. 00.
Nationz2! Dusiness Preus, Inc,

425 Vest 25th Stroel

New York, N. Y. 10001

Lists United States mnctal plants, including foundrices.

SHALLOW WELL HAND PUMPS: S.1, C, 3561

B

L N e e p—



-

"t e

PO RE )

NN S U I Y L? OIS

SHALLOW WELL
HAND PUMPS

L.P. NO. 66169

This Industry Profile is one of a series. Each Profile gives basic
information on a small or medium-sized plant in a specific industry.
It discusses succinctly the features of the industry and its marketing
problems, shows the approximate amount of capital needed to establish
a plant of specified capacity, and gives an estimate of the annual costs,
by categories, of running the plant at full capacity. It also provides a

vplant lay-out and supplementary reference information on technical
" journals, articles, books, patents and the like.

Potential investors can, by examining the Profiles for tho indust-
ries in which they are interested, take the initial step in the process of
deciding whether to embark on particular projects. In some cases the
next steps may be simple, in others they may be complicated, requis-
ing full-scale fcasﬂ)ﬂny studies by experts. But whatever the situation,
it should be remembered that the Profiles are not a substitute for the
specific studies, whether simple or elaborate, that should precede the
actual establishment of new plants. The Profiles indicate the major
factors to be considered in making such studies and provide a systema-
tic guide for making cost estimates applicable to local conditions. Con-
ditions in-different areas vary and may affect the optimum plant size,
the type of plant and equipment, the kinds of materials used, utilization
of power, organization of transport, etc. Local costs may also vary for
raw materials, labor, plant and equipinent. Thus, specific studies may
provide somewhat different estimates {rom those shown in the relevant

- Industry Profile. But the Industry Profiles provide an order of magni-

... tude of costs, point the way to making proper assessments of actual

situations, and help to precipitate investment decisions.

» . . . Yo
,' - ' . . ' [l'\, () .\,\ /;,
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PRE-INVESTMENT FEASIBILITY SURVEY NEEDS

Before an investment is made in a plant, a feasibility study should
be conducted. This may require skilled economic and engineering
experience. The following illustrates the range of questions to which
answers must be obtained: What is the extent of the present demand
for the product, and how is it now being satisflied? Will the market
absorb the production of the new plant? Will the estimated sales price

- and quality of the product make it competitive? What is the marketing

and distribution plan and to whom will the product be sold? What is the
nature of the plan to finance the plant? Has a realistic time schedule
for construction, delivery of equipment, obtaining of materials and
supplies, training of personnel and the start-up time for the plant been
developed? Have arrangements been made to obtain necded materials
and supplies? Are trained personnel available? Do adcquate transporta-
tion, storage, power, communications, fuel, water, and other facilitics
exist? Has a sound plan for equipment, design, construction, and opera-
tions been developed? Have proper management controls for design,
production, quality-control and other factors been developed? Will
the industry fit into the development plans for the arca?

Fully documented information to these and a host of additional
technical questions should be available to the investor before he pro-
ceeds with implementation of an industrial project.

ORDERING INSTRUCTIONS

Copies of individual Industry Profilcs ave sold by the Clearinghouse for
Fedecral Scientific and Technical Information at $1.00 each. A sub-

scription service through which all Industry Profiles may be reccived |
“as they are produced (about 250 in 1966) is available at a cost of

$200.00.
Address orders to:
U. S. Department of Commerce
Clearinghouse for Federal Scientific
and Technical Information, 410.14
Springflicld, Virginia 22151
Prepayment is required. Make check or money order payable to Na-

tional Bureau of Standards—~CFSTI. Clearinghouse deposit account
holders may charge purchases to their accounts.

GERNERAL INFORMATION

Available Proﬁlcs. are listed in the Index to the Catalog of Investinent
Information and Opporiunities, available oir request from the Agency
for International Development, DI'PE, Washington, D. C. 20523

Industry Profiles are prepared for the Agency for International Devel-

‘opment by Surveys & Rescarch Corporation, 1030 15th Street, N. W.,

Washington, D. C. 20005 :

LNCR
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A DISCULSICH ON FUTURW HAND PpUMP TUBRIZLLS
IN 1;\1 v AI: n;:l‘& 2 l‘ B \Y. \IT: u) “3 {

by - M.\.Hussain
Chief Engineer ,D7HZ,

1, Tntroduction

Zvolution ﬁgﬂﬁét spontaneous. It ié gradual; based on the
neeessity and demand of better living which involves again a change
of economic condition. Hence it is bound to be a slow process.

Bangladesh is using hand pump tube wells from about 350-60 ycears

aco, but its extensive use was started only about from 1960, It was
observed that tue most vulnerable parts of a hand pump are the bucketis
and thie threaded portions of the moving parts, To improve on them, scme
modifications in puup design were attempted from 1965 with evaluation
of tihe results, Jothing substantial were however done for want of
finance as well as motivation.

Then, when UHTCYF took up the 1,600,000 hand pump tube well
prosramze in Jangiadesh, they initiated a continuvous rescarch end stud
rrograuwze not only on the desimn of the pump but also the cdesign ol tie

vells as a whole, “he UNICIP also engaged:. a consultant, ! Sattellc ?
L

4. T -

Coluimbus ILaboraturies, Chio, U.5.4. who supplied the U“TC'“.\ltx a tland

" a2 : . " i </
the local foundries, o0 L
L o n/
The hattelle pump was found magnilicent; but ‘it wis fougﬁ too
\e - 7

sophisticated for Banzladesh in respect of cost, production sethods and

services, 30 the Battelle j’ump could not be accepted as such for use in

\
Rangladesh,

Inztcad, the UNICAF and DTHE'étarted'remodelling of the

copventional Yo, 6 sud o, umas by introducing the inoreved Taeilits

of the 3attelle rump. Also a Railway pusp celled Pitcher Pump about

Contdeose.
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1/4th weight of the Battelle pPump was taken into consideration for
remodelling., In this remodélling job, reduction of maintenance cost

has always been kept in view and so, every endeavour was to standardise
and reduce the number of movable parfs and also to increasc the bearing

surface of such parts,

2. Comparison of Yand Fumps

The punps which were under process of continuous remodelling,

test and evaluation are shown below:

Conparison of lland I'umps

Nawe of } Diancter of I 1.ength of [ Net weight) Yield{ Approxinmate
sump . I Darvel-inches { stroke - | 1bs I gpm Y cost - Take
incihes " »

rqnventional
Eo.G Pump 315 61k 54 5-8 250
rattelle
Ty 3 8 &4 58 3CO
Hew 30,0
rumyp 3t 812 66 5-8 260

) 43

Conventional
Yo.4 rump 3 Ath 50 4.5 230
rModified .
No.4 Fump 31 . 5% 54 4.6 240
pitcher rump

Tailway Tump)

modificed 3 6 40 5.6 -

* Tk,26,50 is equivalent to one péhd (£)

After making limited performance tests the UNICEF ultimately
selectod the iow Moo8 Ty widch ic a Meross” betweon the Bnhttelle

fump and tihe Conventiocnal No.6 Tump ( called lMaya No,6 Tump ).

Contd, .3



During the research and study period other modifications and
improvements made were: use of PVC bucket which lasts longer than
leather hucket and design of well with pvC pipes and screen which are
corrosion prod6f and long lasting,

3, Ultinate aim of Rural Vells

OQur ultimate aim is to serve all rural peonle with safe drinking
water, To do that and considering the geophysical conditions of Bangla-
Gesh one tube well need not serve more than 100 people. If we propose
to supply tube well water at the rate of 10 gpcd ( rallons per capita
per day )} the net yield thecrefore of a well need be only 1000 znd,
Allowing an eaual quantity for other uses and losses, 2000 gpd yield
from a well should be considered as enough for 10 working hours.

The-averagze yield of a 1" well with New ZPunp No.6 is 6 gpm
(gallons per ninute ). Considering 6 hours total pumping period, the
yield of a well is 2160 gpd. At the same time the average yicld of
Tump ¥o,4 or the modified I"itcher jump pumping 7 hours at the rate of
5 ~pn is 2100 »ld. Cur need is only 2000 gpd. The Uitcher funy or Yol
Fump is thoen found guite cfficicnt to meet the rejuirement., This pumpin,
time differcnce say less than 1 minnte per person or between 4 to S
ninutes per day per family is negligible but econoay in price is
conziderable, ’

Froa the above statement, it appears that we can reduce the size
of pump and even diaieter of vells in our future prozramme ol worlks,

4, Tconontical size of well

Selection of proper diameter of a well is important hecause it
affects significantly the cost of the structure,

T Tround Toter Tochnolory and wells, lenxth of the scroen is g

PR

cen b Jiameter in res;uvet ol Luccific copaciio,
. i v

Contd,..4
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Other things bheing equal, if the diameter of a well is doubled ( the well
screen ) it is expected to increase the specific capacity only about 10%.
Specific?capacity of a well is its yield per unit of drawdown, usually
expressed as gnn per foot of ( lowering of static water level ) drawdown.
This is a measure of the efficiency of a.well. Jith éame leiigth of screen

a 4 inch dia vell is only 10% more efficient than a 2" dia well, thouzh
construction cost differs about 50%. Of cowrse there are other factors and
critical design\criteria that determine the size of puinped well., As such vie
may further explore the possibility of reducing the present diamcter of hand
pump tubewell KEXKXKEHXEUXRAR in order to reduce cost of materials of well

installation in addition to reduction in cost of hand pusp.
Jt was observed from various sources that for ease of pumping the

normal lensth of stiroke applied by a person is not to be more than 5 inches,

30, in the pump “desizn 6 inch stroke length of the barrel may be considered

ontimwa - A punp with 6 inch streke length and 3 inch harrel diaméter
capable of punping 5 spm may be the optinum both on comsiderations cf

cconony ond enge of punping.

The novw 70,5 Juey is however not the means tc an end for Jurther

lmprovement ol puup design, During performance some more modifications may

be reguired, for examnple the shape and lensth of handle, head cover ete,

5, Conclusion

In future, with the people receiving more and more doses of health
education about environmental hecalth and developing better water use habhits,
cach family may fcel the necessity of having a well of their own, This, in
turn will reducc the demand of public wells. Indirectly, that situation will}
save lot of Govi. money spent on construction and maintenance of public wells

It is therefore, our desire to standardize hand pump tubewells in
such a manner that the cost reduces sufficiently to match the purchasing
capacity of the people and spare parts are easity available in local market,
That is the realistic way of serving rural people with safe drinking water,

The studies, reseasrch and develonment, nrojects, nrosrammes ete,

< -
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Shallow Hendpump Desien . Sumary

Guqeral COMQLQG)&L .0ns

Pump cost should be related to the cost of the well, and
the extent to which people depend on it for their welfarc.

Designing & handpump tubewell is like designing a more
sophisticated water system. Many ol the same factors should
be considered:~ Auopluﬁ the served population, (optimum
site selection, drainage considerations) ground water re-

sources {(quality and quantluy), alternative sources, total
population per pump, water useage patterns, zallons per
canita per day, peak demands, financial s*atus of users/

local institutions/ex ccutlng authority.

The output of a pump can WOT be considered independontly
of the design und consitruction of tne well. Thne letuer
depends on ground vater conditions (static water level

& S
permeability of aquiler, variation of static water lovel):
type, diameter, slot size, owen arca of well scerecyy snd
typeend depree ol develonment of tho agquiflcec.

Getting Started

i

(2}

At the outset of a new handpump Ltubewell dDrogramne, improving
the traditional hwmp design or introducing a new one may

have hizh priority if shallow well pomps are ugually 04t

of order an unicceptanly hich % of time, (say 300) or d

s
well puines vore than 100 of the tirme. (The letter
people pOlﬂ«miy ' A aore on a decp Well puam) .

small amounc O+ Time 2 meaey spent at the voeglnning ol o
HPTW programme to introducce or develop an improved nury should
reap manifold benefits in the long run. It might cven be
worth consideration doidjjng the construction of large numblrs
of new wells unt;i at lcast an interim design is available.
("Why is it we always have cnough time (moncy) to do it

over again, but never cnough te do it right thé first time?"),

It is normally preferable to scparate the construction
programme from the rescarch programnme, at lcast to the extent

that a largce programme is not hcld up waiting for a new design.

Better to inftroduce a modestly improved traditional design,
and then introducc improved models as they become available.

It is usually cxpedient to start a.programmce with a single

design to serve a variety of usces. As time goes on, specia-
lized designs can be developed for spetific uses.

Y/
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Design Cbjectives

7. The primary design objective is reliability. Most traditional
deegigns provide sufficient quantities of water-when they wori,
Handpump programmes most often fail because pumps are out
of order too often and too long.

8, Normally, to be reliable a pump design should be simple; i.e.
few bearing surfaces, few numbers of parts, few kinds of
parts, locally replaceable spares.

9., 1If the handpump programme is rather large, and there is
wide use of private handpunps and sufficient capacity for
Jocal production, it may also be desirable to develop or intro-
duce a degign which is locally reproduceable -~ both
technically and economically. For a large public handpump
programme, local reproduceability may be a major objective
in order to ensure ready supply of spare parts.

10. From the cconomic point of view, cost should be appropriate
to the invesument in the well, Avoid exotic materials or
sophisticated technology, unless major gains in reliability
are resulted.

11. Acccpuability is imporiant. The pcople who use, produce,
purchase, install, maintain and vepair the pump should
all be considered.

How to Proceed
2. In pump design work, start small. Begin with existing
models. Aiienot modest improvements (1arger bearing surfaces;
smooth, lavge dia, pivot pins) ectc. DLxperience will show
what is best, Do not make major commitments to unpioven
or inadequatec designs.

13, Unsatisfactory traditicnal shallow well pumps can often he

made quite satisfactory by simple, .common sensc design
improvements. (For deep set well pumps,. however, especially
for deep water tables of say 20 meters or more, innovative
departures from traditional designs may be necessary to
produce a reliable, cconomical pump).

14, Improvements can be graded as I - Urgent, Immediate:
IT - as soon as practical; III -~ for further consideration.
I. Increased bearing surfaces, bigger, smoother pivots,
-stronger structural design.

II. Simpler design, fewer parts, standard size of
fasteners, reduced weight, less expensive material.

ITI. More efficient, reliable valve systems, hardened bearing
surfaces, bushing or roller bearings, lubrication points,
preventing pin rotation,

ee. 3/
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15, Continuous observation of new or improved designs in actual
field situations (both extraordinary and normal intensity)
plus continuous observation of production proccsscs will
reveal design weaknesses necding further modification.
Convergence towards a satisfactory design solution is a
process of trial and success/error,

16, Only intensive field testing of a new design can revecl
its real weaknesses. Mechanical tests conducted in
laboratories often do not faithfully reproduce wear
patterns produced by field use.

17. Local production problems often connot be anticipated in
the design office. They may become apparent only after
large scalic production is attempted.

(1) Definc project goals, purpose, objecclives, outputs, inputs
(2) Develop pump desizn critervia
(3) Estimate basic pump dimensions, capacity

(4) Choose most appropriote materials and production process
to achicve functional goals

(5) Sketeh designs
(6) TPrototyve scmples
(7) Tield test

(8) ©wvalunte vicar patterns, performance, produceability
(9)  Redesip
(10) Repcat 6-10 until design converges on acceptable solution
(11) vorking drawings
(12) Tolerances
(13) Specifications
(14) Mass production
(15) Project implementation
(16) Refincment of design

General Obsgservations

18, Handpump design, or redesign, is deceptively simple. One
should procecd slowly, carefully. Systematically investigate
effects of proposed changes on production and performance.

o 0o 0 00 ‘/'/
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20.

21.

22,

Handpump design is not really that difficult, After all,

the technology is relatively simple. The primary requirement
is interest, followed by perseverance, paticence and a
willingncss to work clogely with local producers and. pcople
who usc and maintain the pumps.

Pump designs can be continuously improved. WCan we do it
better? Can we do it cheaper?' Should be asked corntinuously.

Adapt the technology to the people rather than vice versa.
Acceptability is important. Thc pump should be acceptable

first of all to the uscrs, also to producers, purchasers,
installing agency and maintenance personncl,

Production of New Design

23.

24,

Traditional designs tend to be institutionalized. Great
cnergy is often needed to catalyze a design improvement
programme. The progpect of large sales of the improved
design may be the only force capable of starting the process.

Choice of pump construction - (i.c. cast iron, fabricated
from stardara fittings at a central workshop, or fabricated
of local malevials at site) will depend on available
technology, materials, and skills., Local acceptability

is very imnortont, »

Tolerances should be neither too strict nor too lenicnt.
Tmpractically strict tolerances may lead to high rates

of rcjection, low rates of production, high costs. On the
other hrand, voleronces must be strict enough to assurc a
rclatively uniform standard of good qualitly, and inter-

changeavility of spares and components produced at different

times and places.,

Drowings should be produced eventually, cespecially if mass
production by more than onc supplier is intended. DBut it
may be possible to do most of the R & D work with prototypes
and sketches. The use of drawings also decpends on the
sophistication of the design and the gcneral use and
comprehension of drawings in factories and workshops.
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