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FOREWARD 

In developing th is repor t , the WASH Pro ject , during December 1984, used the 
services of Mr. Ken McLeod, a mechanical engineer, to review the f i e l d resul ts 
of the "Steel" fabricated handpump, to evaluate the p o s s i b i l i t i e s of producing 
such a steel handpump in the Dominican Republic, and to advise regarding 
elements that needed to be upgraded. The Project 's Associate Director for 
Engineering and Technology Transfer, Mr. David Donaldson, part ic ipated with 
Mr. McLeod throughout th is assignment. This assignment was undertaken as a 
resu l t of a request by USAID's Bureau for Science and Technology in the Office 
of Health. 

In developing th is repor t , the Project drew heavi ly on the observations and 
recommendations of Mr. McLeod. These were incorporated into the chapters on 
observations and recommendations. Following discussions in LAC/ENGR, S&T/H/WS, 
USAID/DR and WASH, Mr. Donaldson suggested future courses of act ion (see 
Chapter 5 ) . 
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Chapter 1 

BACKGROUND 

1.1 L o c a l l y Produced " S t e e l " Handpump 

In 1983, t he USAID M i s s i o n i n the Domin ican R e p u b l i c (DR) suspended 
construction of the l oca l l y manufactured cast iron AID-type handpump a f te r 
three years of operat ion. The Mission took th i s act ion af ter a review of 
qual i ty -cont ro l problems that were being experienced in the manufacturing and 
f i e l d i ns ta l l a t i on process. The problems encountered were: 

1. Insu f f i c ien t numbers of handpumps for i n s t a l l a t i o n in the f i e l d ; 
2. Large re ject ion rates of the pumps being delivered to the rural water 

program of Servicio Especial de Assistance Social (SESPAS); and 
3. Excessive demands on national and local maintenance e f f o r t s . 

To explore the option of producing a l oca l l y manufactured "Steel " fabricated 
handpump with a bal l bearing handle support system, S&T/H/WS contracted with 
the Georgia I ns t i t u te of Technology (GIT) to bu i ld two prototypes, to assist 
local manufacturers in producing 12 more prototypes, and to assist SESPAS in 
i ns ta l l i ng the "Steel" pimps in the f i e l d for t es t i ng . 

This option was one of several that was explored to f ind a handpump that 
SESPAS could use to complete i t s contractual obl igat ions under the Health 
Sector I I loan of providing drinking water to the rural population (see Table 
1 for the character is t ics of the "Steel " handpump, shown in I l l u s t r a t i o n s 1 
and 2 ) . 

Charac 

Materials Used for 
Fabr icat ion: 

Mechanical Advantage: 

Production Rate: 

Bearing Support System: 

Place of Manufacture: 

Price: 

Table 1 

t e r i s t i c s of a "Steel" Handpump 

4-inch steel pipe and 3/8- inch steel plate 

Six to one 

In excess of four gallons per minute, with a 
two-inch cy l inder 

Ball bearings wi th press f i t fulcrum pin 

The design should be such that a high qual­
i t y pump can be machined and welded by local 
machine shops under r i g i d q u a l i t y c o n t r o l 
measures at a rate o f 50 to 100 per month. 

The price should be equal to or less than 
the landed price of an India MKII handpump 
(+ / - US $250). 
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I l l u s t r a t i o n 1. Locally manufactured I l l u s t r a t i o n 2. Maintenance crew from 
"Steel" fabricated handpurnp with bal l national Rural Water/Sanitation work-
bearing handle support system being ing on the above-ground elements of 
f i e l d tested in the Dominican Republic, the "Steel" handpurnp. 

1.2 Preparation for F ie ld V i s i t 

In late 1984 USAID's Pipeline Review Committee for Dominican Republic projects 
raised a number of issues regarding the Health Sector Loan I I Project. 
Spec i f i ca l l y , the committee examined which, i f any, handpurnp should be used by 
SESPAS in the rura l water component of the loan. 

To help resolve a number of issues surrounding the handpurnp question, WASH was 
asked to provide an expert who would review the f i e l d test ing of the "Steel" 
pump. In response, WASH selected an engineer, Mr. Ken McLeod, who had been one 
of the developers of the India MKII handpunps and a member of the World Bank 
Handpurnp Project . He was accompanied in the f i e l d , as well as at review 
meetings, by Mr. David Donaldson, WASH's Associate Director for Engineering 
and Technology Transfer (ETT). This report focuses on the i r observations and 
recommendations. 
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Pr ior to going to the f i e l d , Messrs. McLeod and Donaldson reviewed 
documentation from the f i e l d regarding the "Steel" handpump and i t s f i e l d 
test ing (James, 1984) and met with various o f f i c i a l s from the Bureau for Latin 
America and the Caribbean (LAC). They also reviewed the design c r i t e r i a for 
the Dominican Republic (DR) handpump with the GIT designers and disassembled 
the model of a th i rd generation of the DR pump, which had been modified to 
include a heavier handle support system. In early December 1984, the two 
consultants v is i ted the Dominican Republic to observe and report on the f i e l d 
test ing of the "Steel" handpump. 

1.3 Fie ld V i s i t 

At the s ta r t of the i r v i s i t to the Dominican Republic, the consultants were 
briefed by the USAID Mission. They were then accompanied to the f i e l d by 
SESPAS maintenance crews and by an AID Engineer, Mr. Manual Valdez, who 
assisted in inspecting 15 of the 16 handpumps being f i e l d tested. In add i t ion , 
Mr. McLeod v is i ted several local manufacturers and suppliers to assess the 
DR's capab i l i t y to produce the 750 steel handpumps needed before November 
1985. 

During the course of the v i s i t , eight handpumps were disassembled in the f i e l d 
and SESPAS maintenance records were reviewed and tabulated (see Table 2 on the 
fol lowing pages and Appendix A) . 

1.4 Discussions in Washington 

Following the f i e l d t r i p , the consultants held a technical debrief ing for 
AID'S LAC engineering and health project o f f i c e r s , the World Bank, PAHO, and 
the Inter-American Development Bank. Further discussions with LAC engineering 
and health o f f i ce rs focused on the f e a s i b i l i t y and d e s i r a b i l i t y of producing a 
loca l l y manufactured "Steel" handpump versus the purchase of units current ly 
being produced in the United States or elsewhere. 
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Table .2 

Summary of Field Visits 
and Review of Maintenance Records 

Basic Oata 

1. Depth to Static Water Level 
2. Depth of Well 
3. Pipe Installed 
4. Manufacturer 
5. Date of Installation 

PI 
Eulogia 
Gonzales 

(Has Shielded 
Bearing 

Nachi 60012) 

20' 
59' 
50' 

Cedeno 
1/23/84 

P2 
Julio Antonio 

Melo 
(Near Irriga­
tion Canal) 

11}' 
49 ' 
40 ' 
Cedeno 
1/24/84 

F3 
CIinco de 
Carreton 

12)' 
30}' 
20 ' 
Cedeno 
1/24/84 

P4 
Manuel 
Cormona 

141' 
60 ' 
50 ' 
Senra 
1/25/84 

P5 
Totnas 
Cormona 

29)' 
61 ' 
50 ' 
Senra 
1/25/84 

P6 
Mllagros 
Mejca 

18' 
72" 
60' 

Cedefio 
1/28/84 

P7 
01 ga 

Polanco 
(Near Irriga­
tion Canal) 

7' 
47' 
40* 

Cedeno 
1/28/84 

P8 
Jose 
Perez 

12 ' 
24)' 
15 ' 

Cedeno 
28/1/84 

number of Visits 

Record of Repairs 

Item 

4. 
5. 
6. 
7. 
8. 

9. 
10. 
11. 

12. 
13. 

14. 

15. 

16. 

Piston Cage Cane Unscrewed 
Have Changed Leathers 
- Damaged on Removal 
- Bad Condition 
Base Allows Leakage Into 
Well 
Rust at Base 
Rust at Bearings 
Needed to Adjust Leathers 
Chain Pins Worn or Bent 
Leathers Swollen and Piston 
Stuck 
Ball Bearings Broken 
Main Pin Worn 
Out of Service (Damage 
not Detailed) 
Chain Links Show Wear 
Pump Rods weighted for 
Gravity Return 
Replaced Head (Pump was out 
of Service) 
Check valve not Functioning 
(No Reason) 
Chain Broken (58 Repair 
Actions in i I Year) 

Frequency 

8 

1 
3 

5 
4 
2 
1 
5 

1 
10 
7 

0 
2 

1 

1 

3 

3 

06/25/84 

06/25/84 

12/04/84 
12/04/84 
12/04/84 

— 

... 

06/25/84 

... 

12/04/84 
12/04/84 

— 

... 

12/04/84 

— 

11/07/84 
12/04/84 

... 

... 

5/31/84 4/12/84 

4/12/84 

4/12/84 
— 
— 

Uses 
5/31/84 — Chain -

Links 
4/16/84 

5/31/84-10/24/84 
5/31/84 

4/12/84 
4/12/84 
4/12/84 

-4/12/84 

— 
— 

4/12/84 

12/04/84 
12/04/84 
— 
— 
— 

— 
10/24/84-11/08/84 

12/04/84 

12/04/84 



Table 2 (cont 'd) 

Basic Data 

1. Depth to Static Water Level 
2. Depth of Well 
3. Pipe Installed 
4. Manufacturer 

5. Date of Installation 

Number of Visits 

Record of Repairs 

P9 
AlejandHna 
Gonzales 

(Has Sealed 
Bearings 

Nachi 6001 NSL) 

39' 
62' 
55' 

Marino 
1/29/84 

P10 
Marta 

Martinez 

1U' 
34J' 
25 

AID Modified 
1/30/84 

Pll 
Elsa 
Lugo 

(Has Sealed 
Bearings 

Nachi 6001 NSL) 

28' 
60' 
50' 

Cedefio 
1/30/84 

P12 
Pura 

Cormona 

8' 
46' 
30' 

AID Modified 
1/31/84 

P13 
Las 

Cielabras 

P14 Hania 
Las (Deepest Well 

Barroas Highest User LoadingJ 

GIT 

Item 

1. Piston Cage Cane Unscrewed 
2. Have Changed Leathers 

- Damaged on Removal 
- Bad Condition 

3. Base Allows Leakage Into 
Well 

4. Rust at Base 
5. Rust at Bearings 
6. Needed to Adjust Leathers 
7. Chain Pins Worn or Bent 
8. Leathers Swollen and Piston 

Stuck 
9. Ball Bearings Broken 
10. Main Pin Worn 
11. Out of Service (Damage 

not Detailed) 
12. Chain Links Show Wear 
13. Pump Rods weighted for 

Gravity Return 
14. Replaced Head (Pump was out 

of Service) 
15. Check valve not Functioning 

(No Reason) 
16. Chain Broken (58 Repair 

Actions in ± 1 year) 

Frequency 

8 

1 
3 

5 
4 
2 
1 
5 

1 
10 
7 

0 
2 

i 

1 

3 

3 

9/06/84 

9/06/84 

... 

Uses Chain Links 

4/23-4/31-6/25 
4/31/84-6/25/84 

— 

6/23/C4-7/24/84 

3/06/84 

12/04/84 

Deep Well 

GIT 

3 

±160' 
±180' 

GIT 
1/84 

5/31/84-2/04/84 

Uses Chain Link 

12/4/84 

11/29/84 

Uses Chain Link 
11/29/84 

11/29/84 
11/29/84 

Put 1n Chain Link 
9/26/84 

6/29/84 
9/29/34 

11/29/84 

ll/2r,/r/: (1-1)') 11/29/C1 (1") 

7/24/84-/26/84 





Chapter 2 

SUGGESTED SELECTION CRITERIA FOR SUITABLE HANDPUMPS 
FOR A COUNTRY PROJECT 

2.1 Factors Af fec t ing Long-term Success 

The long-term success of a rural water supply project is highly dependent on 
the handpump uni t selected. I f the uni t i s not durable and long- las t ing , then 
the project w i l l lose c r e d i b i l i t y with the benef ic iary and demoralize those 
involved in t ry ing to provide the long-term maintenance needed by these pimps. 

During the past ten years, most handpumps have spec i f i ca l l y been developed on 
the premise that to gain c r e d i b i l i t y and acceptance at the v i l l age l e v e l , a 
pump must operate for a minimum period of one year without ei ther f a i l u r e or 
need for maintenance. During th is t rouble- f ree period i t is expected t ha t : 

• The benef ic iar ies w i l l gain an appreciation of the improved water 
source. 

• The handpump w i l l become an important factor in the i r day-to-day 
existence. 

To achieve th is goa l , those involved in providing handpumps for the rural 
water supply programs of the developing countries have found tha t the 
fol lowing concerns must be taken into account: 

1. A b i l i t y to serve 200 to 500 people. A handpump for a developing 
country must be designed for tne purpose of serving some 200 to 
500 benef ic ia r ies . The pump cannot be simply an adaptation of a 
western farmyard pump designed in the 19th century to serve f i ve 
to ten benef ic ia r ies . 

2. Local manufacture. Wherever possib le, the handpump uni t must be 
manufactured in the developing country i t s e l f , in the reg ion, or 
in another developing country. Production must, however, be under 
a r i g i d and independent qua l i t y -con t ro l inspect ion. 

3. Lower production costs. In general , one can expect that production 
costs of a qua l i ty handpump in a developing country w i l l be 50 
percent to 60 percent lower than units of a s imi lar standard 
produced ei ther in Europe or in the United States. 

4. Durable. The handpump selected must be designed for the time when 
the governmental maintenance system comes to a gr inding h a l t . 
Log ica l l y , t h i s s i tuat ion w i l l occur when the project has been 
completed, the agency concerned has l e f t the area, the vehicles 
are ready for the scrap heap, and the trained crews, complete with 
tools and spares, have dispersed. At t h i s po in t , the success or 
f a i l u r e of a project w i l l be determined. I f the handpump selected 
has proved i t s worth over the long term and i t s design has 
resulted in low-cost maintenance, then the v i l l age w i l l f ind a way 
to e f fec t repa i rs . 

- 7 -



5. People benef i t . During the project planning phase, i t should be 
noted that in many cases v i l l age rs are reluctant to change the i r 
t r ad i t i ona l water sources. They often look upon the i ns ta l l a t i on 
of a handpump as yet another governmental interference in the i r 
l i v e s . Thus, during the time frame of a pro jec t , e f f o r t s must be 
made to ensure that the intended users w i l l appreciate and 
understand the benefi ts to be af forded. To ensure such a measure 
of c r e d i b i l i t y , the handpump must be durable. 

6. Simple maintenance. Two of the most important elements to be 
considered in developing a handpump maintenance program are to : 

a. Simplify the maintenance of the below-ground equipment 
so that one semitrained mechanic can ef fect any repair 
with a minimum of s k i l l and physical e f f o r t ; and 

b. Make the above-ground equipment so that spare parts are 
readi ly avai lable and repairs can be carr ied out by a 
semitrained mechanic working with and for the v i l l ages . 

2.2 C r i t e r i a for Evaluating Handpumps 

The foregoing observations have helped program managers to develop the 
fol lowing c r i t e r i a in evaluating any potent ia l handpump: 

1. Ease of maintenance 

- What are the s k i l l s needed for maintaining the below-ground 
elements? 

- What are the s k i l l s needed for maintaining the above-ground 
elements? 

- What are the spare parts' requirements and ava i l ab i l i t y? 

2. Durabi l i ty and e f f i c iency 

- Can a l l parts las t for at least one year of t roub le- f ree 
operation? 

- Can key parts last for at least two to f i v e years, with minor 
maintenance? 

3. L i fe-cyc le cost of the proposed unit 

- What is the a v a i l a b i l i t y of spare parts? 
- What is the cost of repair? 
- What human resources and s k i l l s are needed for repair? When? 

4. Acceptabi l i ty to users 

- Does i t provide enough water in a reasonable time period? 
- Does i t require a minimum of physical e f f o r t on the part of the 

user? 

-8-



5. Local manufacture 

- A r e component parts readi ly avai lab le local ly? (Ball bearings, 
chains, steel p la te , and casing pipe) 

- Can local manufacturers achieve necessary degrees of accuracy 
for qual i ty parts? 

- Are parts interchangeable? 
- Wi l l local manufacturers accept r i g i d qua l i ty -cont ro l measures? 

-9-
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Chapter 3 

FIELD VISITS 

3.1 General 

During the WASH team's v i s i t to the Dominican Republic, Messrs. McLeod and 
Donaldson were br iefed by the Mission health o f f i ce rs (Dr. Oscar Rivera, 
Current O f f i ce r , and Dr. Lee Hougen, incoming o f f i ce r ) as well as by Mr. 
Manual Valdez of USAID/DR's Engineering Off ice. 

Following the br ie f ing session, the WASH consultants and Mr. Valdez spent a 
week and a hal f in the company of the SESPAS repair crew, v i s i t i n g pump s i t e s . 
Fifteen of the 16 pumps were inspected and eight were disassembled in the 
f i e l d . In add i t ion , Messrs. McLeod and Valdez v i s i ted several of the machine 
shops that had been proposed by the Georgia Ins t i t u te of Technology (James, 
1984, p.66) and several suppliers of ba l l bearings and chains. 

3.2 Summary of F ie ld V i s i t s 

The f i e l d v i s i t s revealed that most of the handpumps had been ins ta l led in an 
area where the user loading was low (100 persons per pump) and the groundwater 
table r e l a t i v e l y high ( i n only three areas was the water table greater than 30 
fee t ) . Only one pump, the one at Hania, had been ins ta l led in a high use, deep 
water table s i t u a t i o n . While WASH f e l t that for the most part the f i e l d test 
was not s u f f i c i e n t l y r igorous, i t did reveal a series of areas in which the 
handpump being tested would need modi f icat ion i f i t were to require l i t t l e 
maintenance, be durable, and be manufactured l o c a l l y . 

The fol lowing areas were found to need upgrading: 

1. Method of protect ing the ba l l bearings that support the handle 
pivot assembly; 

2. Handle pivot-bearing assembly; 

3. Design of sanitary seal between the pump base and the plat form; 

4. Method of protect ing base bol ts and base from standing in water; 

5. Modif icat ion of chain connector pins at the quadrant and the drop 
rod; 

6. Upgrading of strength of chain; 

7. Leather cups being used in the plunger; 

8. Method of fastening the plunger assembly to the drop rod; 

9. Standardization or maintenance of equipment. 

Each of the foregoing areas are detai led in the paragraphs that fo l low. 

-11-



3.3 Findings 

3.3.1 Protecting the Ball Bearings from Rainwater 

The f i e l d v i s i t s showed that the exist ing system was unsatisfactory because 
water quickly found i t s way under the bearing cover p la te . This s i tuat ion 
r e s u l t e d in bear ing f a i l u r e s being the major reason fo r r epa i r (see 
111ustrations 3 and 4 ) . 

In the model of the " th i rd generation" that was b u i l t by the Georgia Ins t i t u te 
of Technology, study team members included rubber gaskets under the cover 
plates to t ry to a l lev ia te th is problem. WASH, however, views such an approach 
as" an unsat isfactory solut ion because such items tend to be los t during the 
years as repairs are made. 

In add i t ion , the bolts securing the covers often resu l t in addit ional problems 
in t ha t : 

• They are often broken by the f i e l d crews that have to replace 
.shafts and/or bearings. 

• They require that the crews have addit ional too ls . 

• They provide an entry point to a c r i t i c a l element for anyone 
wishing to tamper with the pump. 

I l l u s t r a t i o n 3. Example of bearing cover plate showing how 
water leaks into bearing. (Note: No gaskets are used under 
the cover p la te . Also note that crews need addit ional tools 
to remove both the bolts and covers.) 

-12-



I l l u s t r a t i o n 4 . Example of f a i l u r e of bal l bearing due to 
water entering under the cover p la te . 

3.3.2 Examining the Handle Pivot-Bearing Assembly 

The most c r i t i c a l element in the design of the "Steel" handpump is the 
re lat ionship among the bal l bearings, the main shaf t , and the handle. In the 
model observed in the f i e l d , there is a snug f i t of the shaft through the 
handle bushing and at the bal l bearings (see I l l u s t r a t i o n s 5 and 6 ) . Once 
water enters the bearings, the shaft begins to turn in the races, as well as 
in the handle bushing. When th is turning occurs, the system becomes a s teel -
on-steel system instead of the ba l l bearing system i t was designed to be. 
Because i t is almost impossible to lubr icate the f r i c t i o n po in ts , excessive 
wear quickly sets in (see I l l u s t r a t i o n ? ) . 

-13-



I "1 " lustration 5. The handle pivot assembly 
consists of a steel pin with a snug f i t 
through two bushings on the handle. This 
f i t is necessary to ensure that the pin 
may be removed to service the below-ground 
parts of the pump. 
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I l l u s t r a t i o n 6. Smooth opera t ion o f the handle p i v o t 
assembly depends on the movement of the bal l bearings. Once 
water enters the bearings the shaft tends to turn in the 
inner rate and/or in the handle bushings, thereby causing 
excessive wear to the shaft 

I l l u s t r a t i o n 7. Note the wear on the end 
handle shaf t , which resulted when 

bearings f roze and the pump 
of the 
the ball 
continued in operation for six months 

-15-



3.3.3 Designing the Sanitary Seal Between the Handpimp Base and Platform 

A l l of the handpumps observed in the f i e l d revealed a common design problem 
that does not allow the base to make a pos i t i ve , unbreakable sanitary seal . 
The current design depends on the bond between the base plate and the top of 
the p lat form. (The top of the well casing is level with the top of the 
platform.) Cracks in the grout used to level the base were observed to allow 
small amounts of water to enter the water. Over the years, th i s condit ion can 
be expected to get worse (see I l l u s t r a t i o n s 8 and 9 ) . 

I l l u s t r a t i o n 8. Note grout used to 
level the platform to accommodate the 
f l a t plate of the base. Cracks in th is 
grout allow water to enter the well as 
the casing is f lush with the plat form. 

I l l u s t r a t i o n 9. Note that platform 
grouting w i l l cause water to pond at 
pump base and raise the potent ial of 
i n f i l t r a t i o n into the well through 
cracks in the grout . 
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3.3.4 Protecting the Base Bolt From Standing in Water 

A common problem cited was that the current design resulted in the base bolts 
being constantly exposed to water. This condit ion w i l l resu l t in the rust ing 
of the bol ts over the years. Further, unless the pump base is heavi ly 
galvanized at the wetted area (see I l l u s t r a t i o n 10) , i t w i l l also r u s t . 

Rusted bolts become a problem when the base must be removed to service 
below-ground elements such as plungers, check valves, and so f o r t h . Once a 
rusted bolt snaps o f f , i t s replacement becomes a d i f f i c u l t and time-consuming 
task for a maintenance crew. I t i s not a task that v i l l age rs are able to 
perform. 

I l l u s t r a t i o n 10. Note that the base bol ts and pump base are 
in a constantly wet condi t ion. This resu l ts in the i r 
r us t i ng . In a few years bo l t removal w i l l be very d i f f i c u l t 
and w i l l cause maintenance problems. 
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3.3.5 Modifying the Pin Connection at Quadrant and Drop Rod 

A common fa i l u re was that the connecting pin at the quadrant and drop rod were 
too l i g h t . To correct th is s i t ua t i on , the Dominican Republic had modified some 
of the units to use a chain connection l i n k instead of a p i n . The modif icat ion 
seems to be working w e l l . Whereas, the o r ig ina l pins were continuing to f a i l , 
the problem was noted to be at i t s worst where the l i f t was greatest (see 
I l l u s t r a t i o n 11). 

I l l u s t r a t i o n 1 1 . Note the small diameter of the pin used to 
attach the chain to the handle. The current design must be 
modified at the quadrant and the drop rod connector to 
replace the pin with a chain l i nk connector. 
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3.3.6 Upgrading the Strength of the Chain 

After observing the 15 f i e l d s i t es , i t was noted that there had been three 
fa i lu res that occasioned replacement o f the design chain (see I l l u s t r a t i o n 
12). On studying these f a i l u r e s , i t was noted that a heavier chain was called 
for . This change was f i r s t made at the deep well at Hania (160 f t . ) . I t was, 
however, beginning to show up in another deep well (40 to 50 feet) after 9 to 
11 months of operat ion. A heavier chain was ins ta l led at Hania and is 
current ly working w e l l . 

I l l u s t r a t i o n 12. Note the broken l i nk at the modified drop 
rod connection. This modi f icat ion allows the use of a chain 
l i nk connector of the drop rod. 

3.3.7 Upgrading the Quality of Leather Cups 

Because below-ground maintenance w i l l need to be c a r r i e d out by a 
nat ional / regional maintenance crew, assisted by the users, only parts with a 
long l i f e (more than two years) should be used. This approach w i l l reduce the 
magnitude of the maintenance scheme that w i l l have to be mounted. In nearly 
a l l instances, the leather cups being used were in poor condit ion even though 
they had been in service for only a few months (see I l l u s t r a t i o n 13). Often, 
the pump continued to operate because of the back-up leather. 
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Illustration 13. 
of the 
service. 

leather 
Note the poor condit ion 

cups a f te r 11 months of 
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3.3.8 Fastening the Plunger to the Drop Rod 

The second most frequent problem encountered was that the plunger cage had 
come unscrewed from the drop rod. Although the reason for t h i s could not be 
c lear ly determined, i t appeared that the jam nut was not being tightened 
s u f f i c i e n t l y (see I l l u s t r a t i o n 14). 

3.3.9 Standardizing Equipment 

I l l u s t r a t i o n 15 shows the d ive rs i t y of tools that the f i e l d crews are 
current ly using during pump repair v i s i t s . WASH feels that the numerous tools 
should be standardized to a few simple key ones. Such standardization would 
help to reduce the broken bol ts and the tendency of f i e l d personnel to use 
p l ie rs and lockgrips which tend to destroy bol ts quick ly . 

I l l u s t r a t i o n 14. The second most f re - I l l u s t r a t i o n 15. Field maintenance 
quent problem encountered was that the crews have few too l s . Thus, they tend 
plunger cage became loose. to make extensive use of lockgrips 

and p l i e r s . As a r e s u l t , many bolts 
have been ei ther chewed or s t r ipped. 
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Chapter 4 

OBSERVATIONS AND RECOMMENDATIONS 

4.1 General Remarks 

Results of f i e l d test ing indicate that the design concept of the ba l l bearing 
steel handpump is both well balanced and feas ib le . The 11 months of operation 
in the f i e l d have c lear ly indicated three main areas that need to be modif ied, 
as fo l lows: Handle pivot-bearing assembly; chain assembly; and base pedestal. 

The fol lowing sections present the proposed modif icat ions to the pump observed 
in the f i e l d . The report then examines some of the below-ground equipment and 
the needs for special maintenance t oo l s . The concluding chapter out l ines the 
course of action that WASH proposes be followed by USAID to develop a high-
qual i ty "Steel" handpump that can be manufactured l o c a l l y . 

4.2 Handle Pivot-Bearing Assembly 

Observations: 

The f i e l d v i s i t s showed t ha t , without exception, slackness existed in the 
handle assembly between the axle pin and the inner races. Races had been 
replaced in three of the eight units disassembled and in the remainders one 
set of bearings had collapsed. The rus t that was evident in many of the ba l l 
races was caused by water leaking past the cover p la tes. I t was observed that 
in the present system the shaft i s not locked to the bearings but rather 
depends on only a f r i c t i o n a l f i t . 

Recommendation: 

The exist ing handle pivot-bearing assembly should be dropped and replaced with 
the standard India MK I I bearing locking system. The assembly is locked to one 
side of the plate through the inner race journals and uses two double-sealed 
bal l races set in the handle. The complete handle assembly should general ly 
conform to the India MK I I standard design (see Figures 1 , 2, and 3 - I .S. 
9301 Ind ia MK I I Product ion Drawings). To achieve t h i s m o d i f i c a t i o n , 
dimensional changes w i l l be necessary in the r o l l e r chain guide radius and 
adaptation of the handle to the ex is t ing side p lates. Bearings SKF 6204-2RD 
are avai lable in the Dominican Republic and are considered by the SKF as most 
suitable for the app l i ca t ion . The modified head should al low the handle to 
reach i t s upper l i m i t above the present horizontal posi t ion (s imi lar to the 
India MK I I ) . Thus, the pedestal height w i l l have to be reduced, and there 
w i l l be a s l i g h t l y longer stroke in the cy l inder . 
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4.3 Chain Assembly 

Observations: 

The r o l l e r chain selected by the Georgia I n s t i t u t e of Technology (motor cycle 
No. 428 or Indust r ia l RC40) appears to be too l i g h t . In add i t i on , the scheme 
to connect the chain to the quadrant has been modified to use standard chain 
connecting l i n k s . The l i g h t chain and the modified system seem reasonably 
sat is factory at shallow SWL depths ( tha t i s , 7 feet to 20 f e e t ) . At depths 
greater than 30 fee t , however, i t i s expected that ear ly f a i l u r e could be 
common. The one pump set at 160 fee t (Hania) required a heavier duty chain to 
be f i t t e d a f te r constant f a i l u re of the o r i g i n a l . 

Recommendations: 

The design should be standardized on a 3/4-inch Pitch Indust r ia l Chain H060. 
Once again, i t may be advisable to fo l low a proven method as developed for the 
India MK I I where the chain is anchored to the handle by a high tens i le bo l t 
and se l f - lock ing nu t , having a diameter to f i t the chain l i n k hole without the 
bush. In th is design, the chain is welded to the chain coupling versus using a 
bottom pin as in the pump current ly being tested (see Item 6D of Figure 4 ) . 
While th is is not usual p rac t ice , i t has given good resul ts in the India MK 
l i s used in India. A se l f locking b o l t may be considered i f welding becomes 
too d i f f i c u l t . (The 3/4-inch indus t r ia l chain would use a 5/16-inch diameter 
b o l t ; see Figure 4 ) . The 3/4-inch chain is read i ly avai lable on the local 
market. The design should also be changed to allow the chain to run on i t s 
r o l l e r , rather than on the l i n k , as is done cu r ren t l y . 

4.4 Spragg Base to Mount Pump 

Observations: 

The pedestals were found to be f i rm in a l l cases and to be of a h igh-qual i ty 
welded fab r i ca t i on . In a l l cases, however, there was evidence of surface water 
leaking into the bore hole. This s i tua t ion raises grave doubt that the present 
system would ensure hygienic condi t ions. Grouted bo l ts in a cement platform 
also present a problem over the long term. I f the bol ts are rusted or threads 
s t r ipped, replacement is d i f f i c u l t as the concrete platform has to be broken 
out to allow replacement of a new b o l t . I f the present method is continued, 
wells w i l l be open to p o l l u t i o n , and in many cases the pedestals w i l l rus t out 
within three or four years. 

Recommendations: 

To ensure a hygienic sea l , the present base should be modified to have a 
separate mounting plate that f i t s over the casing pipe. This plate becomes 
part of the platform by being grouted into the concrete around the casing (see 
Figure 5 ) . The un i t must be completely galvanized, and overspecif ied in 
f a b r i c a t i o n , as i t w i l l remain in place for the l i f e of the i n s t a l l a t i o n (20 
to 30 years) . The pump pedestal i s then mounted on th i s f ixed plate by means 
of standard bo l t s , thereby allowing easy replacement. 
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Table 3 

Results of Leather Buckets Evaluated by Lund University 

Test 

1 

4 

6 

10 

5 

! 

8 
i 

8 

9 

6 

3 

Type 

Leather, 

vegetable 

tannage 

Leather, 

chrome 

tannage 

Leather, 

impregnated 

Manufacturer 

SWS, India 

SWS, India 

SWS, India 

Sydl aider, 

Sweden 

Sydlader, 

JIKUCII 

Richardsson & 

Cruddas, India 

Richardsson & 

Cruddas, India 

Sydlader, 

Sweden 

MEERA, India 

MEERA, India 

Million of 

strokes 

(5.8) 

(6.0) 

15.0 

(17.4) 

(?1.6) 

9.3 

(6.0) 

. 

(14.9) 

(1?.«) 

(18.3) 

| 
i 

Result j 
1 
i 

Some wear; testing 

continues 

Some wear; testing 

continues 

Upper seal worn out; 

lower still operating 

Partially worn; 

still operating 

Lower seal heavily 

worn at one spot; 

operating 

Lower seal worn out; 

both seals replaced 

Some wear; testing 

continues 

Both seals worn; 

still operating 

Some wear; 

testing continues 

Upper seal heavily 

worn; still operating 

Source: Lund University Handpump Testing and Development Report, Sweden, 1984 
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A further modification suggested would be to lower the spout by two inches and 
to increase the internal diameter to allow a free flow, because rapid pumping 
seems to raise the water through the guide brush and into the working head. 

4.5 Maintenance 

Observation: 

Field visits showed the need for several inspection parts to make servicing of 
the above-ground structure easy. The need for a simple standardized set of 
tools was evident from observing the tools -- or lack thereof -- of the 
maintenance crew. 

Recommendation: 

I t is recommended that a f ron t cover be provided to allow easy access to the 
chain, not only for greasing, but also for inspection and simple replacement. 
Standardized simple tools must be considered, s imi lar to those used with the 
India MK I I System, that i s , crank-socket wrenches to t ighten flange b o l t s , 
and the chain anchor bol t (see Appendix B, I n s t a l l a t i o n ) . 

4.6 Below-ground Equipment 

Observation: 

Generally, the below-ground components are good. The connecting rods should 
not present any problems over the long term. The loca l l y procured foot valve 
(manufactured in Taiwan) is excel lent and would appear to be quite sui table 
for the two-inch cy l inder . The piston has been made to a high standard of 
casting and machining. As with so many pro jec ts , however, the leather bucket 
or seal i s an ou ts tand ing problem. Without e x c e p t i o n , e^/ery p i s ton we 
extracted should have been f i t t e d with replacement seals. Unfortunately the 
loca l ly produced leather bucket is of low q u a l i t y , and i f f i t t e d , i t would be 
a constant source of f a i l u r e . 

Recommendation: 

The immediate solut ion is to import a h igh-qual i ty vegetable tanned bucket, 
manufactured to su i t the cy l inder diameter and the p is ton. Various leather 
buckets were recently tested at the Lund Universi ty (see Table 3) in Sweden, 
and the r e s u l t s suggested t h a t the l ea the r bucket supp l ied from Meera 
Engineering Hyderabad India could well be the answer. I t is recommended that a 
sample of the cyl inder and piston should be forwarded to Meera Engineering, 
and suitable leathers equal in qua l i ty to the 2 1/2-inch buckets supplied for 
the Lund test should be procured. An i n i t i a l order for 1,000 would seem 
reasonable, fo l lowed by a f u r t h e r order f o r 2,000 i f the i tem proved 
sat is factory in terms of operational l i f e and cost. Upgrading of the leather 
industry in the Dominican Republic to improve the seal qual i ty could be 
considered, but only as a long-term e f f o r t . 
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Chapter 5 

FUTURE COURSES OF ACTION 

5.1 Discussion of A l te rna t ive Courses of Action 

After examining the f indings of f i e l d test ing and observations made during the 
v i s i t s to local manufacturers and suppl iers , WASH held discussions with the 
Mission, S&T/H/WS, and LAC/ENGR. As a resu l t of these discussions, the 
a l ternat ive courses of action shown in Table 4 were considered. The sections 
that fo l low discuss the more viable of these a l ternat ives and then suggest a 
strategy for S&T/H/WS and the Mission to pursue. 

Table 4 

Alternative Courses of Action to be Considered 

by USAID/DR 

1. Do nothing. 

2. Terminate hand pump element of Health Sector I I Loan Pro ject . 

3. Use l oca l l y manufactured handpumps. 

a. Cast iron pumps (SW & DW). 

b. Prototype steel pump. 

c. Modified prototype steel pump. 

d. Other pump: 

1 . Blair SW p last ic pump 

2. India MK I I pimp 

3. Malawi pump 

4. Others. 

4. Use imported pumps: 

a . MK II 

b. Dempster 

c. Moyno 

d. Others. 

5. Use other pumping technologies. 

6. Use other water sources: 

a. Springs with grav i ty l ines 

b. Rainwater. 
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5.2 Results of F ie ld Test for the "Steel" Handpump 

WASH'S f i e l d survey found that the 16 un i ts have required 58 repairs in a 
period of about 11 months, in spi te of the fact that 10 of the test units were 
operated as shallow water pumps ( that i s , wi th l i f t s of 20 fee t or l ess ) . Of 
those set at depths beyond 20 feet i t was found that they required 26 of the 
58 repairs made. In other words, only 33 percent of the handpumps were 
operated as deep well pumps and they required 45 percent of the repair 
act ions. In reviewing the data (see Table 2) one also f inds a d i rec t 
cor re la t ion between the depth of the well and the number of repair actions 
( that i s , more depth equals more repa i r s ) . In a l l cases, the user loading 
appeared to be qui te l i g h t (+ / - 200 users per handpump per day). 

In contrast to the DR t e s t , i t was found that 230 India MK I I handpumps had 
been ins ta l led in H a i t i . Mr. Raymond Janssens, the UNICEF Engineer for H a i t i , 
indicated that the f i r s t unit to be repaired had operated for 22 months at a 
depth ( s ta t i c water leve l ) of 280 fee t . He estimated that th i s pump was 
serving approximately 2,000 people per day. The required repair was that of 
replacing the ba l l bearings in the handle support system. He also indicated 
that the Government of Hai t i had standardized on India MK I I handpumps and was 
not al lowing importation of other types. He went on to say that UNICEF's 
landed cost ( India to Hai t i ) for an India MK I I un i t was US$320 complete with 
100 feet of 1 1/4 inches galvanized pipe, connecting rods and a cy l inder . He 
indicated that UNICEF expected Hai t i to i n s t a l l 400 un i ts over the next four 
years. 

Although f i e l d tests were not as vigorous as they should have been, they were 
instrumental in establ ishing the fo l low ing : 

a. The overal l design concept of the "Steel" handpump is v a l i d . 

b. In the above-ground elements there are three basic problems: 

t Improvement of the handle support system 

t Improvement of the chain connector system 

• Improvement of the pump base mounting system. 

c. In the below-ground element there is 

t I nsu f f i c i en t evidence to be able to recommend use of p last ic 
drop pipes 

• Suf f i c ien t evidence to recommend the use of a three- foot long 
p las t i c cy l inder made from a section of Schedule 80 PVS pipe 
that has been threaded at both ends 

• Su f f i c ien t evidence to warrant the use of the imported brass 
foot valve 

• A need to upgrade the leather cups being used 

-34-



• Suf f i c ien t evidence to recommend the continued use of ten- foot 
sections of galvanized iron pipe 

• A need to weight the drop rod when the s ta t i c water level is 
less than 15 fee t . 

In summary, WASH feels that i f the current "Steel" handpump design is upgraded 
as described in t h i s repor t , produced under a supervised qua l i t y -con t ro l 
system and ins ta l led under adequate supervision in wel ls up to s ta t ic water 
levels of less than 150 fee t , the resu l ts should approach those of the India 
MK I I . (General t rouble- f ree operation for six months when user loadings are 
+ / - 250 persons per handpump per day. 

5.3 Recommended Actions by S&T/H/WS and USAID/DR 

After examining a l l the a l ternat ives shown in Table 4, WASH recommends that 
the fol lowing actions be taken: 

• S&T/H/WS should continue the development of the "Steel" handpump as 
a replacement for the cast i ron model. 

• S&T/H/WS should b u i l d several p ro to types and develop p l a n s , 
spec i f i ca t ions , j i g s and f i x t u r e s , gage k i t s for a "Steel" handpump 
to be manufactured l oca l l y . 

• USAID/DR should use the pro to types and documents to l o c a l l y 
manufacture a l i m i t e d number o f examples f o l l o w i n g c a r e f u l l y 
supervised qua l i ty -cont ro l measures for manufacture. 

• USAID/DR should i n s t a l l + / - 100 examples of the modified "Steel " 
handpump in one area. One-third of the pumps should be shallow 
w e l l , one-th i rd medium depth u n i t s , (20 to 100 feet) and one-third 
deep-well units (100 to 200 f e e t ) . 

• USAID/DR and S&T/H/WS should ca re fu l l y monitor the test resu l ts for 
the du rab i l i t y of the loca l l y made handle support system. 

• I f the modified pumps on the deep wells give good resu l t s , then 
consideration should be given to producing the 750 un i ts needed by 
USAID/DR to complete the Health Sector Loan I I Project . 

A l l of the foregoing recommendations are based on the assumption that a l l of 
the l oca l l y manufactured handpumps w i l l be ca re fu l l y made by one manufacturer, 
w i l l use qual i ty mater ia ls , and w i l l be inspected by an independent qua l i ty 
con t ro l agency p r i o r to acceptance by SESPAS and/or USAID. To ensure 
completion, USAID/DR should purchase the handpumps from at least two local 
manufacturers. 

5.4 Recommended Actions by USAID/DR 

I f USAID/DR decides to proceed with the local manufacture of the modified 
"Steel" pump, i t should immediately carry out the fo l lowing act ions: 
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a. Four prototypes of the modified "Steel" design should be 
manufactured and sent to the Dominican Republic along with their 
plans, specifications, jigs, and fixtures. 

b. USAID/DR should work with S&T/H/WS to identify the quality-control 
measures that will be needed during manufacture and installation. 

c. USAID/DR should make sure enough chain, plate, pipes, and bearings 
are available in the DR or can be made available within the next 
three to four months. 

d. S&T/H/WS should help USAID/DR to identify an independent quality 
control agent to inspect pumps during manufacture and prior to 
acceptance by SESPAS. 

e. USAID/DR should prequalify three to four firms that will be able 
to produce the entire pump (including galvanized base). 

f. USAID/DR should hire a PSC to oversee bidding, manufacture, 
inspection and installation process. 

g. USAID/DR should investigate possibility to obtain warranties for 
availability of spare parts for two years and functioning for one 
year. 

5.5 Installation and Maintenance of the "Steel" Handpump 

I n s t a l l a t i o n must be e f f e c t e d e i t h e r by a f u l l y equipped and t r a i n e d 
governmental team or by reputable subcontractors. Under no circumstances can 
a deep-well pump be ins ta l led by a semitrained health inspector assisted by 
the v i l l a g e . Even shallow well handpumps require s k i l l s beyond those normally 
avai lable at the v i l l a g e l e v e l . 

I f the project is developed in th is manner (the production of a durable pump, 
capable of long term t r o u b l e - f r e e o p e r a t i o n , c o r r e c t i n s t a l l a t i o n ) , 
c r e d i b i l i t y w i l l be established at the v i l l age l eve l . I f community members 
value an i n s t a l l a t i o n , and i t has become part of t he i r day-to-day existence, 
they w i l l f ind maintenance support, e i ther from governmental agencies or from 
the pr ivate sector. I t is in terest ing to note that in India the pr ivate 
sector, wi th support of the v i l l a g e r s , i s taking over the maintenance 
s t ruc tu re , thereby re l iev ing the state governments of th i s respons ib i l i t y . 

5.6 Disposal of Ex is t ing Cast Iron Pumps 

The AID cast iron pumps previously supplied to the program should be used for 
the shallow well appl icat ion only. The units at present operating on deep well 
sett ings should be replaced by the modified "Steel" handpump. The above-ground 
structure of the units removed from the well should be reconditioned and then 
held in stock to be used for spare parts supply or for shallow depths to 20 
fee t . 
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In the f u tu re , consideration can be given to the Blair system for the shallow 
well appl icat ion (see Appendix C for d e t a i l s ) . I t i s , however, too early to 
recommend i t s use without fur ther f i e l d t es t i ng . Test resu l ts w i l l be 
avai lable towards mid-1985 and th is system could be phased in to replace the 
AID cast iron suction (20 foot SWL) pump, i f the f i e l d tes t resu l ts from Papua 
New Guinea are pos i t i ve . 
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APPENDIX A 

Reports on Field Repairs to 
"Steel" Handpumps being Tested 
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3 dc u i c.i c;;i;> i-• 1:-K-1 

v i .o r 

L'oorda 

i i' C S '_ .' 

• :•!. l l c - r re ra Cabra] , 
.<Uir u e u e r a l Acucrdo 
lo S e c t o r Sa lud I I . 

. AID No. 517-U-050 . 

.v... J . - . . 

V i a : Senor 
Juan Ml. Arar .bcle 
Enc . dc- Alma-: en . 

r i . 

•J.c d o c t o r l l c r r c r a : 

•• ..••>; j ::.o a i : i j o a ; 
":•• l a roy>araciJ:i j f , 

.. i aa Jc s îc .as La 
:.._ r tc iu . cca ... ...uni 

r o d , CL.*I l a :":.: ^ l i d a u 
K.uaua i. ^Lj Cu.'' i)u..':.-a 

r a s y Las Be - . c a s rt.-
. i o dc . i a c r r a . 

'KOTOViPO" 
• c t i \ \ ; r.en-

; . :o r , d j L ^ I l c 

. . . - > 

; - Una b'jv.ba p r a t o t i p o ; en ^ . ; u comunidad s o l o hay a:.a boir.ba 
hi r e p a r a c i o n fue que t e n i a e l che -
.;or P i n g , p o r ic que a::.:uS fue ron 
'JLL- a n u l c e l p a s u d o r Pii'. ̂  y l a c ade -

juedio a u:; ca.. dado do l a r.iisr.a ca 

p e r t : 
.;ueiv. 
cu::u i 

J . J - n t e a l Prograrca . 
!•:.• ':" dar.ado y e l pas a. 
.0::. A e ' s ta bcr.ba se 
iir.ida :. l a p a l a n c a po 

d w l i " . 

' ; i i i , v. . r. icci : J c a r l e que ,_ a 
; . i . co .: . . ; / . .s t a d a s , *.':•'. t a s ! J I G J 

'1;]LI : : ,•: usados : 

;.i s a r (i.c l a s z a p a t i l l a s e s t : 
.J>. ron caii.b la das . 

un 

ChecLu .•-•. de b r o h e c dc 1-1/2'.' 
Reduce i.on b u s i n g de 1 - 1 / 2 " a 
N i p l c -a'. van i s :u lo dc 1 - 1 / 4 " . 
Kedu • •=..:, co!.:i dc 2" a 1 - I / •',' 

l.;ic.j'»' • '..; e s t . , r epa r::r:'. ('..;, l a 
. .ov.. ' . :. cab:, e l 2'J/ i i / 8 4 . 

1-1/4" 

• n.ba qucdo func .a : . ando b i e n v fue \ 
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• • ) St***** 
1 :•...-. i.».i:ili.i | . i u l o l t p o ; i;'. ; '•'• 1 a I'II i k a i n.iba i | ; . . Ci- i i iuni-
.!a-i •..-, . ',•:!(.•• v. nt.c a ! P ror , r . ; . Su t o p a r . i . ;»'•.. I'IK- i do a 

••.,<;i i- I v l u q i i c r •• d r .'!" . l a n a d e •• r 1 p«K<tcf*** ! ' • . . < LO . S c 
. o . . : ! a i ou l a s ~apatJ . l l a • ;,' cJ pa:-.ador . >i.;.. ILK . i u d o , ya 
(|ii i.. ••;iik;n;i J'uc u:i i da a I'I p a l a n c a por I O J I O a ; ;aadado 
dc i.: ...i.sjiia c a d c n a ; ademas so l e ca;nbi6 una c'aja u«- o o i a s y 
e l ..-..nior ^ac: unc la pnl.Tica con l a s c a j a s de b o l a s por l a 
ra_i •. do que c s t e c s t a b a u.:adudo >' i uc sa^a 'do , p e r ...~dio de 
golpc-s y c a l e n t a m i c n t o . 

'LUC;TO de e s t a r e n a r a c i o n l a bomba qucdo f u n c i o n a n d o b i e n y i'„. 
I I - ' :.da a cabo t J ::.-/! 1/8-1 . 

MA_ . ::\1,1;S USA-OS: 

U K '•••:c '••.-; do. "Vonco de 1" • 
Mi p i c g a i v a n i z a d o dc 1" 1 
Reduced on copa de 2" a 1 " I ". 
Ca i :• -j\j b o l a s 
]*:.s-i.:or de ?/1 (V" x 3 " . 

Sin o l i o p a r t i c u l a r p o r c i v.omcnto, 1c s t i u d a 

\;iiv a t en Law en X. o 

.lose J o a q u i n 1 ' au l ino , 
Ay u d an to dc B r i ^ ad a s , 
S e c t o r S a l u d I I . 

J J P / d p . -

.Ar.o.o: l ; orn iu la r io de r e p a r a t i o n . 

»•. 
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S a n t o Domingo, li.N 
b dc novicml ' iv "i y K• 

Sen or 
Dr. Jo e •• l . i lcrrera Cabra ' l , 
C o o r d i n a t o r G e n e r a l Acuerdo 
P'.:.surrc-11 u S e c t o r S a l a d I I . 
ire.sTni'U A.I 1) No. 517 -U-030 . 
Si) IMiM'.V 110. - . ** 

Via; 

i... i iulo ''Dr. H e r r e r a : 

Seno r 
Juan Ml 
l ine, dc 

A ' . • 

. 1 . : . . . v , i 

•r •. ~s ••:.•;•. i e mo d i r i j c a us t e d , con l a f i n a l i d a d Je o . i .ani c a r l e 
••••:.;..: . i r o j - a r ac ion de una bo.n:;a PR0T0T1P0, en l a coimniidad 

L_ ... ;.,:-: Tab l a s -Ban! . , 

L.i :••;. e n c u c n t r a a l l a d o dc j . i c l i n i c a R u r a l . Su p r o b l e m s e r a 
i'(j, .i..is 7 . a p a t i l l a s e s t a b a n d e s t r u i d a s , p o r lo c|ue fi.evon cam-
. a d a s , ;n-ro e l p i s t o n no fue i n s t a l a d o en <. 1 tubo v* f i s , s i n o 

en l a u i b c r l a que usamos a c t u a l m e n t e , ya que dc e s t a i'omia no 

v. s n c c e s a r i o a f i n a r l a s z a p a t i i l a s . 

a f;.e r e p a r a d a y quedo f u n c l o n a n d o b i e n 

1- CAi:.,':;iON: 
Hcnnba riaHOTIPO: F r c n t c a l S r . Jose" Pe ' rcz . V.n e s t a bomb a In r e -
,..> rac i <:n I lie e x t e r i o r , ya que s o l o t e n i a una -̂  I) c a j a de b o l a s 
r o t a . . , . " ' 

,»ctual ':•!;! e e"sta bomba e s t a i m i c i o n a n d o b ien ' . AdesnSs nunca se 
ha sacacii j , ya que sus r e p a r a c i o n e s han s i d o v x t e r i o r . 

Sin o i . <• p a r t i c u l a r po r e l mumento, l c s a l u i l a . 

Muy atentaiv.cn t e , 

Jose\rJo'ri'quTii i'au i i no , 
-45_ Ayudame de :'. r i g a d a s 

S e c t o r S a l a d '1.1 . 
.; Il'/.i • 

http://atentaiv.cn


y/.-.'/frWll f I'/MU/tU/,..' 

S;IM l o HOIII i n r o , li .N . 
7 do u o v i IMUI> 11 ! 'i ;M . -

.'iOl'l!)!' 

I»r. ..Ksv; M. Merrera Cabral, 
C'H)i\i::,.i'ii,r General AcucrJo '•• 
!t;u!ii('iiu Sector Salud II. 
,'ivs ;;,.!..! ;\l I) N^. 51 7--U-Q30 . 
3i_: r*L.:-.i'A*..!iO.-• 

Via: Senor 
Juan Ml. Ariir..'.•• c 1. c s , 
Enca rgado do .\ i inacen. 

:>;.s ti.i.vjuido I T . l l e r r c r a : 

(.'orv J-:.,.--.i vo p e r medic dc l a p r c s c n t e me d i n j o a us tod' , con 
In fi-io.; i clad de c o m u n i c a r l e sol:, re l a i n s t a l .ac ion de una ( l j 
bom.;;-. # p i i>'cotipo, en la comuniu^d de Las T a b l a s , Mur-.ici.pio dp 

*\3 : : s ta i--oiii':>:i fue i n s t a l a d a a I l a do de I s c l i n l e a , donue a n t e -
r i o r u . j n i e hab fa i n s t a l a d a un;••.• boir.ba p r o f u n d a de l Pro&rama, 
la cu<>i fue s u s t i t u i d a p o r e s t a p r o t o t i p o , i n s t a l a d a con l o s 
f i n e s de h a c e r p r u e b a s a l a t u b e r l a P . V . C . , un ida por adap-
t:ado r e s macho y hembra , a l a s c u a l c s so l e a n u l a r o n l a s cam-
p a n a s . 

Ouicr.- v.:,)cci f i c a r l e que- 6sr..i bomba, e s t a u n i d a a l a "T" Je • 
acop I .-.in ie;;t ocon i:i p a l a n c a p u r medio y un candado de l a m i s -
IIM'I C a v a n i l . 

\r I iia "iii<.••!! le c s c e t i p o de bomn.' l l e v a un lubo <:ris dc 2 " x ^ ' , 
•• 1 ;•!! • i ; ione mayor o s p e s o r , >;uc e l que IIOM: I ros usnuios , j a r 
la ra .o i i que p a r a i n s t a l a r c i p i s t o n i uc n e j - c s a r i o a f i a a r l a s 
-apy i i I i*is, ya'-que no tenciiK.-; e l t i p o de z a ; v . t i l l a s ','.12 e s t c 
t i p o ac i u b o i l e v a . 

list.n iiwmfta quedo funeio i iando b i c n y fue i h s i a l a d a e l 1 / 1 1 / 8 4 . 
in e l l o r i fmla r io de j a i n s t a i ; t c i o n d c t a l l o m a t e r i a l e s u s a d o s . 

• " t 
Sin i ' r o p a r t i c u l a r por c l r.it-.iiento, l e s n l u d a . , / \if 

Muy a t cn t a ine i . t e , $ '$}*. T,x''r 
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Santo Domingo, U.N. 
2 9 de octub-tc / 9fi4 . -

A 3 - N o . f - ' - 7 J -

.Seno'i 
P-i. Jo:. £ M. He.KKQ.fia. CabKal, *p .. 
CooKdiuadoK Ge.ne.Kat AcutKdo % •" 
fe-6ft>Ui.'-i'.0 Sec£o/i Sa£ud I I . 
PUi tn -m ' ATP Wcw 5 7 7-U-030 . 
SU VESVACHQ.- • 

f-ca: Seilo/L y 
J u a n M£ > AA.d*m b, •....., . 
End. de A£mac£u'. p 

PiA-t^n^u^la'o P/L. He.KKe.Ka-

CoKti.i^e.hte poK medio de. ta pKziente., me dJ.Ki.jc a a^^ed , con ta 

faj.nat4.aad de. comunicaKte. bobKe. ta Ke.paKae.l6M efaectuada a una 

bomb a pKo-totipo, en ta comunidad de Lai> labia*, Uunicipio d.e Ba-

En dieiia KepaKaci.Cn ta bomba faue. laaada compieta, ya que tenia 

et piston de&aKmado en e.t faondo de ta tubtKia, como unica Kepa-

Kae.i6n, c i t e faue totucionado y ta bomba quzdd faun'e.ionando bien. 

Qja.ie.Ko tipecifaicaKte que , de.bido a que Lbta bomba tiev.e. ati euva-
Kittaji: faue.Kt.e.,\e.l pa^adoK [Ping} e&taba dobtado, et cuat faun en-
deKezado e. imt'atado de nutvo. 

Hago etta obbehoaciCn, ya que: a.i&ta bomba en cuatquieK momento, 
• pue.de. funnpe'juete dicho pa&adon. 

Sin otKv paKticutaK poK 'et mome.nto, tt tatuda. 

May attntamtnte, 

t Job^ \ToaquZn Paulino, 
.*-- kijudante. de BKigada, 

'; VKogKama SzetoK Satud I I . 

J J P / d p . -

ANEX0-* foKmulaKio de. \LtpaKaci6n di Bomba*. 
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Santo VomLnyo, V.N 
24 de octubu 19S4, 

AS-K'c.0 39-

1-.. , } 1 

SCKCT 

P.i. ; .-;e ' ,". HtKnq.fi.a CabuL, A/.:..••:--.ia«t.?> ,• y 
Cffc-*,'.;-.' -r-". P e n c i l AcueAdo 
V c i r ^ - . t r r Szcton SaLud I I . 
?*&*.:•: c A?i' -/<•». 5 77-U-i> 30. 
Sli PE.SVACM.- "•-•' :-;> • ••" 

7 

VZa: SznoK" ';' ;:- ' 
Juan UL. AK&MboLZ6 , 
cue. de klmat&n. 

V« 

VA.iii.lr. 'ULZ.0 OK. [\zKKziai 

Uuij coitf:.iien-te po/i tntdlo de £a p/ieien-te mt CLA.KA.JO a uitzd, 
con L-.L A.iwc.iidcid de cQnun.LcG.Aiti, &o'ohz. Z.L fitcoKuLdo t{zctua-
co paK eruicn haicKA.bi. a Lai, comwldcdzi* de: hcJ.\xa, QaWiztCn 
y Lot, lacuna, ecu motivo de InfioimaHLz La &LtuacL6n en Que* 
&z znci'.znizan ?.* ta4 bomfca-4. 

A coH«C'>.aocxtfn dztaLLo bombo.6 danadat y 6u ubA.ca<U.6n: 

LA? TABtAS 

I - BomnaAp/io^o-t'-cpo.' &Kzntz a La S/ia. MaAttwa An*. Pe^ue/io. 
c6ta bombx hacz (1) una hzwatia, que Ae daiitf c/ 6zadn pudZ?.co>i±-
iaia-t e^tfl aajjada. dzL pL&t6n, poK to qui zh nzcz&a'Uo sacauLa 
compLzta, QUA.ZKO zipzclllcatiLz quz a zAta comu>i£ddd'<&6ie = La 
La bonba quz sc znuuzntna en LtxttLt^Lca Runai, Z6td iudclonan-
do bint, p. pci>aiL que hay que cambLanLz unoi catquLLLoi. 

. i » 

CARRlTOMt 

ji~ t&fijnbfb pfioto&Lpo, incntz a? Sn. Joae* Pe**ez. ztta bouib'a a pe-
6an quzzAtd iantu.onan.do , tlznz una caja de. boLa Kota; poK to ...r-
tanto Zi nzcztaiUo carr.bLaxLc dick a c ja .de bola.. ; 

••.Hi - • • ' . ' 

Adtm&A tn zita conunidadzkay [2] do6 bombai, danadat, una iKzn- ' 
tz a La itzr.ona- 66ttn.vA.na dz Lot ^anrjjA y otKa {nzritz a UlLaQKoi 
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Santo Vomlngo, P.M. 
10 dz octubtiz 19*4 

AB-No.0 3* 

v 
SzhoK . " 
I?/.. Jfl.i£ H. tiituio.ua. Cab fail, 
CootULlnadon, Co.nth.al AzuzKdo 
Vziatuiollo SzztoK Salad I I . 
yji&tame A1V No. 51 7-U-0 30. 
SU PESPACH0.- ... 

D-t4*U>i:>:u;fC7 PA. Hzn.fi.zfia: 

SZKOfl 
Juan HI. Afilmbolzh, 
Enc, dz AlmaCin. 

Contt&mzntz poK mzdJ.o dz la pn.zAtntz me. dlfujo a u&tzd, con*.la 
{InaJUdac dz zouunlzafilz, &obtiz la KzpaKac,i6a z^zctuada a (7) 
ana bomba pn.ototX.po, en la zcmunldadddz CafifiztSn Abajo. 
zita Azpafia(u.6n 6zllzvo a z{,zcXo zl dla;.2V/9/t4.- : : V •. 
Su Ktpa.fiicJ.6n 16I0 {uz zxtznUoi, dzbldo a que z"4ta 60Z0 fiompX.6 
an paA-idon., zl -zual £uz combX.ado, como CinZca .xzpanaziCn. 

Sin oVio fxxtizulah, poK zl aomznto, Iz saluda. r 

Uuy atzntamzntt, 

e~j^~ 
Jo6C UoaquZn fcuLLno, 
Ayudantz dz KtUgada*, 
SzctoK Salud I I . '.',• 

J J P / d p . - ^ 

Anzxof toKmulafyio dz fizpoAaclSn. 
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Al l -Nu. 030 

Santo Oominpo, D.N. 
2(> do supticiiibre 11)84 

Senor 
Dr. Jose M. Herrera Cabral, 
Coordinador General Acuerdo 
Desarrollo Sector Salud II. 
PrSstamo AID Nj. 517-U-030. 
SU DliSPACIIO.--

Via: 

Dis t innu ido Dr. He r r e r a : 

\ 

Senor ^ 
Juan Ml. Arar;. , . . s 
Enc. de AlmacSn. 

Muy/^ortCsmente por medio de la p r e s e n t e me d i r i j o a us t ed , con 
f i n a l i d a d de comunic_aj~le, sobre l a r epa rac ion de l a bomba 

i r o t o t i p o , s i t u a d a en("HaIn"a^ 

Quiero r e c o r d a r l e que l a reparacif in de 6 s t a bomba s61o fue ex­
t e r i o r , ya que su problema e r a que ten^a los pasadores que unen 
l a s ca jas de bolas y l a "T" de acoparaniiento con l a cadena r o t a . 

Es tas p i ezas mencionadas a n t e r i o r m e n t e , fueron cambiadas, ademas 
dc la cadena y l a "T" de acop lamien to . 

Dcseo mani fes tab le que a e s t a bomba se le anularon los pasadores 
( P i n g ) ; ya que la cadena va unida a l a "T" por medio a un canda-
do de la misma cadena. 

Dcbido a que 6 s t a bomba t i eno un c n v a r i l l a j e muy f u e r t e , t a n t o l a 
cadena, como las ca jas de boias sc l c pus ie ron mas f u e r t e . -

Actualmente Gsta bomba se encuen t r a funcionado en p e r f e c t a s condi-
c i o n e s . /. 

Muy atentamente. , 

' — * > — 

JJP/dp.-

Jos6 Uoaquin Paulino, 
Ayudante de Brigadas, 
Sector Salud II. 
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Santo VumZngu, V.N. 
6 dc 6 eptZcmbne 19 M 

.Sc iiu'L 
Vn. J. > i cf M. Hcnncna Cab fiat, 
Cuond( nation Genenal Acncndo 
i)e&annullo Sccton Salad 11. 
Pn.CtU-.no MV fc/C\ 517-U-030. 
SLl VZSPACIIO.-

VZa: 

VZt>t.Znr<uLdo Vn. Hennena-

Sehon. " 
Juan Ml. An&mst Li!> , 
Enc. de. A£maccn. 

Cont£*mcntc pon mcdZo da la. pne.6c.ntc mc dZnZjo a a^tcd, con 
"a ^ZnalZdad dc comunZcanlc tobnc cl viajc ncalZzado hacZa 
SLa cc munidad dc Canncton con ^l objetZvo dc ncpanan bomba*/. 

contZnuacZCn detallo lout, bomba* ncpanada*: 

I- Bomba pnototZpo: Pncnte a la Sna. AlejandnZna Gunzdlez. 
Eita homba &u pnoblema ena que, tenZa cl piston dc&anmado en • 
cl £ohdo dc la tubcnZa, pon lo que £uc nccaanZo tacan la tu­
bcnZa complcta.. kdcmai> tenZa. cl chequen* dahado y lai> zapatZ-
lla* del pZbtdn, pon lo que iucnon cambZada* C6tab pZezaM . . 

1- Bomba en Lot Matjalc*:' Tncnte a la Sna. Jo&e£Zna YCnez. 
E*ta bomba e-6 P . l / . C . y tenZa la tubcnZa ta^ada dc la bomba, pe--
no pudimo-i ncbcatanla e Znttalanla dc nuevo. Adema* tenZa el 
chcqu.cn6 danado, pon lo^que '|jae cambZado. 

SZn u'xo pantZculan pon el momento, le 6aluda. 

Aten tarn entc, 

JJP/dp. 

Jo&£ YfiraqLuuT^enRZn o, 
Ayudantc de BnZgada*, 
Secton Salud I I . 
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Al l -No. 027 

S a n t o Domingo, D.N 
24 dc j u l i o 1 9 8 4 . -

Senor 
Dr. Jose M. Ilerrera Cabral, 
Coordinador General Acuerdo 
besarrollo Sector Salud 11ri 
Prestaino AID No*. 517-U-030. 
SU DESPAC1I0.-. 

Via: 

Dis t ingu ido Dr. Her re ra : 

7. 

Sefior 
Juan Ml. Aramboles, 
Encargado de Almace'n. 

J%<-

Muy cortesmente me d i r i j o a u s t e d , con la f i n a l i d a d de comuni-
c a r l e iobre algunas r epa rac iones de bombas p r o t o t i p o y l a s.u-
p e r v i s i 6 n de l a s tapas guias f ab r i cadas por e l Sr . Cedefio y l a s 
dcmas bombas p r o t o t i p o , en l a s comunidades que s e n a l a r e a con-
t i n u a c i o n . 

Bombas p r o t o t i p o r epa radas : 

una): Al lado del colmado. Es ta bomba t e n i a l a cadena r o t a , 
por-^e"sta ra26n fue cambiada, como un ica r e p a r a c i o n . 

^~ .Qo'i"»*Gt6n: Frente a l a S ra . A le j and r ina Gonzalez. Es ta bomba 
t e n i a l a base donde van colocadas l a s c a i a s de bo las desgasta-
das , por lo que fue cambiada l a p a r t e s u p e r i o r de la bomba, 
como unica r epa rac iSn . 

1- L_ns Tab l a s : Es ta bomba so lo t e n i a r o t o e l pasador que une la 
pal ' jnca con l a cadena, como Cinica . r e p a r a c i o n . 

Quiero n a n i f e s t a r l e que, r e v i s £ l a s demas bombas p r o t o t i p o y to-
das e s t a n funcionando b i en . 

A C04^tinuaci6n d e t a l l o l a s co.ndicionts en que se encuent ran las 
tapas^gt t - ia j , f ab r i cadas por Cedefio I n d u s t r i a l . 

? 

1 - Carre ton FreiTi J sefior L u i s ' S a n t o s . Es ta t apa gula perdi i 
un (1) bloque resbalarTc^^yun (1) c a s q u i l l o ; por/l^i. TZZ&I de 
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Santo Vomingo, V. N. 
2 5 da iunlo 19 84.-

AlS-ko.OU 

Sana ft 
Vn. Jot a" M. Hz.HKQ.fia. Cabnal, 
Coohdi.nadoh Gzn.zh.al Acuando 
VataK'iollo SceHon Salud I I . 
Phfitamc A1V Ho. 517-U-030. 
SU dESPACHO.-

yff-

Via: Scnon 
Juan Ml. An&mbolct, 
Enc. da Almacin. 

Vittin^uido Vn. Hcnncna: 

Muy cohtdtmcntc ma dX.fu.jO a at tad, con la li.Yiali.dad da comuni,-
canla tobnc La. fi2.pa.naci.6n do. that (3) bombat ph.ototi.po an 'la 
comun^dad da Cannct6n y una ( J ) bomba tambiin pnototipo an t/cu.--

na.i cttat bomba* faucnon hcpanadat al vicnnct y td.ba.do patado 
dal' ma* en cunto. 

A con tin uaci.6n datallo la ubicaci.6ny lot> matcnialct at ado* an 
dicker, hapah.aci.onai>: 

l-(una) En Ca.fih.at6n: Al lado da.la tafiona EULOGIA G0KZALE2 . a* -
ta bomba tenia al pitt6n dc&ahjxudo an al fiondo da la tubanZa, la 
caal bubo qua tacanla complzta y a Ctta &6lo ta la cambi.ah.on lot 

apatilla6 dal pitt6n, ya que todo lo damdt attaba bian. 

l -( imu) En Cannat6n: Thcnt?. al Action. JULIO ANT. MEL0, c'tta bom­
ba tautbim tanZa at pittCn dvtanmado an al iondo, como dnlco pho-. 
blama, pen lo qua kubo qua tacanla complcta. A c'tta no talc 
caanbi6 nada. 

J-(una) En Cahnct6n: Fncntc a la tafiona ALEJANVR1NA GONZALEZ, 
Ctta bomba tenia lat cajat de bolat y al cXft'culo da la palanca 
dctaatlada, pon at a naz6n 6a la camb/anon lot tiawicntat componen 
tat: . • ' • / ,,••! 

V 'x 
Cajat da bolat ' 2 \ ^ / £ 
Patau cat I . \ «) ^ 
Vatadvh qua una lot cajat dc bolat con la \ ^ <S*" 
palanca 1 (\> ': <J\ 
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Ali-No. 02 i - i 

O 
25/6/64 

"TM de Acop^am-ten'-to con ^u cadena 1 *•••-. 

QyXzfio maw ^eA t̂a/i-fce Que, en £a pa£anca que <5u£ co^ocada ea-ia bom-' 
ba, vn mu'dfld a £a "T" de. acoptam.Czn£o poti mzd-i.o a an candado de 
£a mi&ma cadtna. 

Adcm&A £c comunico que., la ba&e. donde. van colocada* la* caja& de 
bola* zit&n de&gat£ada& pon lo que hate, que. £&£a& 6Z dahzn con 
mGj> .napidzz. 

VS [una) <£n .HcUnaj) Al lado del colmado, Z6£a bomba t>6lo -ten^c'a 
tfiat* ca/a-s rte—bAJLttu n.o£at> poA lo que. huznon cambi.ada&, tomO unica 
fitpatia o t .')•!. ,% 

En otfio oidtn lz comunico que., cl bztioti MARINO HERNANDEZ, no6 >ia 
zn£n.zgado loi &j.gu<Le.n£et> ma£e.AA.alz&i , 

"T" VE AC0VLAM1ENT0 VE 1/2" 21 

"T" VE ACOriAtilZNTO VE 7/16" .22 
total,,,,,,,,,,,,,,,,. 43 

s c = s e 

Tcda6 eVta* "T" de acop^am^en^-ven peitfectoA condu.ci.onzi> . 

Cangfiejo de 2" ? > ^ . .20 

de £OA cual'ct) [&) ocko de. zllut> f^uzKun >w.cihidut> y lu6 Kz&£an£z& 
[12] docc MQ.ckazadot, ija que. z&toi tiznzn / IO^QA de. 7/16" y 6abz-
mo& que tot> pittonzt de. 2" llzvan Jiotca* de. 1/2^>. 

Sin ot'io \>a>iticulah. pot el mumznto, le. taluda. 

Mut/ a£zn£amzn£z, 

J en £iJ6aqH£rn*aTxLuJU.n 0, 
Aijudan£e. de Bligada, 
Pnogtiama Szctoi Salud I I 

JJP/dp. 
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G r\'r*r 
y o 

•r/tmiMit 

'mc/i-h'.-; f/r $AA«& f/r trfft/«</'. £y^t?»/<(. 

A/.; • h 

j 

SIJII to lUniiinn>', IK U . 
'!> I de mayo I') .W . -

&0tiw/ 

5w> fi< "i 

On. ' .M f M. Ue.hhu.ua Cabhal, 
Cuo>.<!< ,;udo'L General Acu.th.do k, 
î;5f•'•<•:(.•< LO SiicXoA. Sa£ud I I . 

P--.L'6 • ..,<• ATP No. 51 7-U-0 30. 

Vit-t: .^jvidu Vh. HeAieia: , 

y.inj re ' . ' i '4di c.K/fc me tUhiju a in-ted con la ,• ....-^' (dad ..'(• e./iiu.ic-
: a i ; . ' : 5II ;A.£ la h.epah.acl6n do. (3) £/ic.4 bemud, ph.oi.olUp. 

A c (<•, I {. un aci on detail a lo6 \uga'ie.6 y lu6 i;wil:e'iiale6 que i i: u . \ ~ 
>u;\\ o . ..'tc/ia hcpuhac.-i.6n: 

•i Px'.)io-6 •• F ^ t n i e a <a 4£uo/ia Ate j and'Una Gonzalez. E6-
• • ~?i»:-ia (2) do6 cdjat do. botat, not at y el pat ad on,'qua ur,c 

I- l>< Oualey: Fh.enie a Mllagh06 MejZa. ilsta bonis* /\'u£ tacada 
c ;>iii,. -~7,{~ //a quo e£ p-ia-ttfn 'ettaba de6ahmado en el ^ondu de la 
lubc'u'.a, adema.6, tenZa 12) dob cajaA de bo cat iota* y el paAd- .. 
doh •,.<;- une a (f6ta6, det>c\ai>t;ido, tambiCn [?.) dot plnc.& hoiv6. 
Obi>.' . v•,;<.• i.6n •• ££ liigen-ce/u: 1'ftilde.z i c lix/iu^ia Que i c i t ^euu'iadj: 
la yycUa&oh.n'.a.-de C6ta bomba, ya que 6c enc-j.eni.ia en tr.al e6tado. 

^._^ Al lado del c..lmudo. Etta bomba fcuc 6c.cada.-ij nepa-
i.ia, vn"que tenia el pl6ti'.; de.6ah.mado en el ^ondo de la tube^Ua, 

con.i' nuico .phoblcma. 

l)e -Sjii^ s i/c i'6'.fn he panac i 6n , «*Vfr< binnha hvn)uu (a • >.'Cdii cc;," la cutit'. 
qui en buciibe., el Imjenic'n: Vatdcz y Anion Co le.LCx., cai'.ib iamu6. 

Ac tt.au'lca-tc e i - t a i in-cibai cii ' .tu jaKc-conaudd' /.»c^(Je.c-tainen-te.' 

SI'H ••,'•!;' pah ti cut.ah pah el y.owcn.to, le Atii'nda.' ' 

Mutj atentamente , 

Ju6e. TJi:uqV.'i.• >'auii-uiu, 
Ayudatttc de. t.'i-i.gzda, 
Sectoh. Saldi I I . 

-55-

http://Ue.hhu.ua
http://Acu.th.do
http://ph.oi.olUp
http://hcpuhac.-i.6n
http://enc-j.eni.ia
http://6c.cada.-ij
http://de.6ah.mado


< j.-t'T(/.t 

C. V •-...••••>*Ty>' o 
{•^/((filU'/h • I '/'Pwittt'CHtHt 

••' ^ "'/• / ' / ' / v / ' '< I) '/'/t 

A i i - iV i ' . ;• i i 

.'will (* I' I V l M U I . | i ' , P. W. 
7 3 ilc ndflif." /'.'*•/. -

fJ/yr/>// 

Stnu-\ 
On. .;.••..' ,'!. Utinne.ua CnbnaC, 
Cou ';.•/( HUN -'4 Geue^a^ Atuthdo 
V t;. t> a n-. c-i •" o Sect on SaZ.ud 7 1 . 
P/:e*4 ?•'•'.;•••• AIP Wo. 57 7-U-030 
S.a 0! ••i'ACiiO. -

••^iii.i.tjU-c do PA.. Ho.fin.tfia: 

".u.;/ .: '. i '•'-!. menie me di.fU.jo a uittd con Za §>.J ...-lad, .•',: •_. i;.<t-
'Ucan >. j ^b / i e e£ viaj't fio.aLX.zado poft qvUcn * a* cfii'o±, c •; -t-
-. ad:- r..'-:.'(i£di 18/4/84; hacZa Zoo, comunidadtt, de : Ca.-.ii.:1. •., 
-Saba;; irv.iga, Lo<i MatjaZe.6, TibicZ, io-6 Roc/;ci y Guctiz'j, pa\,i 
'•if,(•'.:•• tc £a-i cond-cc^ci'tea en <[-ue .5 e encaert-c-ia*: £a-4 bembat, im>-
LaZa-ji : 2ii dicka* comunidadtt • 

J j A: ::•••„•• ? - ; O T Q T I P Q . 

T ^ - ' F/u-.'Cc '( Za cZZnZca ' Bueua 

*** : " " EuZogi.0 GonzdZtz " ' • 

" Ep-c ^an-ia Santoi, " 

• ? * ? " " Jo*£ Pdfizz " 

,yC ] " " Jutio Ant. tizlo " 

\$S, ;.\'c:i/i"S: 

' F>u ... « Za SAa. CZga ToZaaco'. Butna 

QUA LI ••••.-

^^V J F-tC'.te a M-t£ag/i.o.6 hitjla P a n a d a - • 

fc'4.£a ?»:• *-:»":re hact apn.oximadamtv> ft (7) 6zmana, qut tttti. danada c \ ' 
indie*. :••!.'. ti>td 6a{iatia dtZ pi sttin, -pen. Zo qut t6 ntcaafvio ut>a>i v 
r Z (;.\>c>dc, pafia A a titpafiaciCy . '%*'. A\ 

\ 
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I.0S I'/Wi'-:: 

/ /'/,.• i i\' ALcjaud'L-imx Uunzillc^ . 

r:. fi« i<ii»iU a pe^a/. que. e6 t.T ^uuc-tonaiirfft liVi'i- ujir; ' I ) ca/iT 
Jc Li.1 La5 fiota, poJi lo qua. hcic\L qua. 6u pa£a; ' : ;aeu -iec ^•j.^'ita. 

J FA•' • r^ a Tomdu, Cafimona Buc.ia 

1 " " 1'u.Jiy Ca.fi.mona " 

I Ac ' u•:.(/• de.£ colmado. . ' 

£'...• bcmba, a p2.6a.fi. que. Z6t& bucna tiznc ;:Cata{cfi.ma cua-i-
X'e • •';, dgb-Ldo a 6u pe.60, ya que. a. macLcda ri.c (f-5-ta d-i yala.->-
qu -na mucvt toda La, bcu>z u'e. la. plata^Ofi^ia, pofi. ±o q. :. c.:- m 
ct ' -^ ' ; i ( . ' que £.i£a 4 e a .Jie.pafi.ada, yd que. at in con£fi.a-ii.o, ,-j.a.d^ 
ha: '." hund-Lfi.6 e.. 

A c>',. ' <<A\acl6n detallo la6 e.ond-Lclone.6 en r?ue -i.e. a.ncuentfi,an £.x* 
7 \ ° v , ..ri.'AS, ^ 'at / ixcadai po/i: CEPEWfl lKV-$T:il AL, S.A. y lat> bom-

, •'. ' . ' iJ.:i zn dizhat> -comnvLdadtt, • 

TAP A: _i.V_; AS.. 

1 F"ii-:-.-t: i". Ra£ae.£ Saldana Bucna 

I " " LiUt Santo*.;.... • 

; " " Volanda. ¥alc6n " 

/ " " fc'a Cuban Kuta/Uo. •. " 
* • 

( L \ ; - n.'wba da.6caJi.na la Zulu' 'tcuj . 

J Fi(.'.i'a a Ra^ae.1 Ro6aJu.o "• 

Sab:i- ; / <jina_: 

I Vfi>'-:ta a J c i d Ait. AJila6 Butna 

Gun • : 

/ F'tcti-i''' n Joae" J o a q u i n AKIOM " 
j '•' " fnminia Vfnez " 
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April 2, 1904 

Manuel Valdea, CRD/EtfG 

Repairing of Georgia Tech'a Steel Pumps at Halna and Las Tables 

Dr. Oscar Rivera, HAN 

1. On March 27 and 28, the steel pumps located at Uaina and Las Tables 
vere repaired. A personnel of 3 persons from SESPAS under the super­
vision of Ing. Valdgs were appointed for the task. 

2. Halna; The pump at Halna was disassembled according to the prescribe 
procedures. Primary, the problem was estimated as broken center rod at e 
deep level or worn out leather cups, by the fact that the handle could be 
moved with relatively minor effort. When the entire steel rod was pullec 
out it shoved the cylinder plunger completely disassembled. Upon 
examination, no sign of damaged threads were evident in the cap of the 
plunger (see photo). Then the 2 incheB pipeline was raised and found the 
rest of the plunger and the leather cups inside the PVC cylinder. The 
threads of the Inside tubing of the plunger also ahowed no sign of 
damage and the leather cups also shoved no noticeable evidence of ungual 
wear. We understand this happened because the leather eups shrinked a 
little bit, with the condition of leather cups not fully tightned made 
possible £&e-disengagement of the central tubing of the plunger. We 
want to bring to your attention the fact that after more than 15 days 
without operating the pump, only 20 feet of the 2" drop pipe was empty. 

At reassembling the cylinder, one new bottom check valve was 
installed and only one of the existing leather cups were changed. The 
existing PVC cylinder was maintained because it snowed no sign of unusual 
uear. 

Ho trouble was found in reassembling the entire pump. The complete 
operation was made in about 6 working hours. Water delivery of the 
pump measured in about 3.0 gls./minute after completion and operation. 

The chain and pins were in good and workable conditions. Attached 
photos show the parts and phases of operation. 

3. Las Tablas: This pump had been without operation during the last 
week. The problem was the breakage of the upper pin of the chain (see 
photo). The pin first bended and later broke in one of the outside 
points of the chain. Villagers told us that the pump had been subject to 
a tremendous effort because/was the only pump working in the village 
for the last 2 weeks before breakage. 

-59-



-2-

The pump was repaired in less than 30 minutes and started operation 
immediately because water vas up to the outside nipple level. When raising the 
center rod for repairing, water was flowing through that nipple, it demonstrating 
no leaks neither at the drop pipe nor the bottom check valve. 

cc: Dr. M. Herrera, SESPAS 
D. DeWitt, CKD 
Ing. George Murdock, CIT 
Engineering Experiment Station 
Georgia Institute of Technology 
Atlanta, Georgia 30332 

Drafted by: CRD:MValdes:msr 

Clearance: 
CRDO: LArms trong_ X 
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• Georgia institute of Technology 
{j~S ENGINEERING EXPERIMENTSTATION 

Atlanta. Georgia 30332 

March 23, 1984 

Ing. Manuel Valdez 
U.S. Embassy 
USAID 
Office of Health and Nutrition 
APO Miami 34041 

Estimado Ing. Valdez: 

Esta carta es para reconfirmar la conversacion telefonica que tuve con 
usted el 22 de Marzo (1984) concerniente a la bomba prototipo Georgia Tech 
instalada en Haina. En la conversacion nosotros nos referimos al procedi-
miento para desmontar la bomba que es como sigue: 

•'l. Retirar la palanca 
' 2. Retirar el cabezal de la bomba 
/ 3. Retirar la placa prensaesto pas 
/ 4. Retirar la varilla de bajada 

*Si la varilla esta atascada en la tuberia de bajada, gire la varilla 
en sentido horario jalando hacia arriba simultaneamente. 
*Si este procedimiento no da resultado, use el tripode para remover la 
varilla. 

5. Retirar en cuerpo de la bomba (si fuera necesario). 
6. Retirar la tuberia de bajada (si puera necesario). 

En nuestra conversacion usted me informo que usted tomara apuntes sobre 
todo el proceso de reparacion de esta bomba y que tendra una relacion 
detallada de la razon de la fall a de la bomba. 

Le estoy de antemano muy agradecido por su variosa ayuda en esta actividad. 
La informacion que usted nos proporcione es muy importante y sera analizada 
con el mayor cuidado por nuestro personal. Esperando tener pronto la opor-
tunidad de saludario personalmente quedo de usted, 

GM/lbh 

cc: Dr. 0. Rivera 
Dr. M. Herrera 
Ing. B. James 

Ing. George Murdoch 
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Georgia Institute of Technology 
ENGINEERING EXPERIMENT STATION 

Atlanta. Georgia 30332 

June 20, 1984 

Dr. Oscar Rivera 
U.S. Embassy 
U.S. AID . 
Office of Health and Nutrition 
APO Mi ami, FL 34041 

Dear Oscar, 

I have just received the steel handpump repair report from Manolo Valdez, and 
evidently the steel pump concepts seem to be working. The failures mentioned by 
Manolo seem to have stemmed from design or installation faults that are easily 
corrected. In fact, we have just finished fabricating a steel handpump of the 
"third generation design" in our machine shop. This handpump is destined for 
use in Upper Volta and incorporates all of the modifications suggested by the 
pump failures in the Dominican Republic. It is unfortunate that we at Georgia 
Tech have been unable to continue our activities with these handpumps in the 
Dominican Republic. However, we are still hoping that this project will be con­
tinued in the near future. 

I would like to suggest the following plan of action for the continuation of the 
efforts to introduce steel handpumps into the Dominican Republic program. 

1. Conduct a "user survey" on the 14 test well sites in order to get 
information on the number of beneficiaries per well. 

2. Remove and inspect the 14 GIT steel handpumps presently installed in 
the Dominican Republic. 

3. Use the data gathered during the inspection process to identify design 
weaknesses. Conduct a major design review taking into consideration 
design changes already made subsequent to the fabrication of the first 
14 pumps. 

4. Finalize the GIT handpump design and assist AID/Dominican Republic and 
the appropriate government agency in selecting a suitable manufacturer 
of the steel handpump. This will consist of providing clear, concise 
engineering drawings and specifications for the bidding process, 
assisting in evaluating the bids and evaluating the bidders' ability to 
produce acceptable pumps in a timely manner. 

5. Once the manufacturer or manufacturers have been selected, provide them 
with management and technical assistance in areas of manufacturing pro­
cesses, quality control, cost control and production control. 

GEORGIA TECH IS A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 
AND AN EQUAL EMHL.O Y M t N T / E D U C ATION OPPORTUNITY INST ITUT ION #£' 
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Dr. Oscar Rivera 
June 20, 1984 
Page 2 

8. 

Concurrent with item 5, train representatives from the manufacturers, 
SESPAS and U.S. AID in methods and criteria-for handpump acceptance, 
inspection and testing. 

Train installation crews in handpump installation using the installa­
tion equipment and system developed for the GIT steel handpump. 

Develop a system for acquiring, storing and'distributing handpump spare 
parts. 

9. Monitor the installation and performance of the steel handpumps and 
make changes in the program as indicated necessary. 

As you know, I was somewhat conservative in recommending that the AID handpump 
design be replaced with the GIT steel handpump design and with good reason. Our 
first generation design had certain design weaknesses that did not become evi­
dent until the handpump had encountered actual usage under field conditions. We 
now have enough data from both laboratory accelerated life testing and field 
testing to be able to recommend-this steel pump as a replacement for the tradi­
tional AID cast iron handpump. In my memo of January 1984 to Dr. Henry Van, 
of which you received a copy, I made certain qualitative comparisons between the 
AID cast iron and the GIT steel handpumps. At the risk of being redundant, I 
will repeat that list. ' 

1. Base Material Cost 
(Steel vs. cast iron) 

2. Accessory Material Cost 
(Pins, bushings, bearings, etc.) 

3. Manufacturability 
(Ease of manufacturing) 

4. Ability of Medium Skilled 
Workers to Produce High Quality 

5. Number of Moving Parts 

6. Availability of Base Material 
(Steel vs. cast iron) 

7. Availability of Accessory Material 
(Steel for pins and bushings, 
bearings, chain, etc.) 

AID Cast 
Iron Pump 

Lower 

Higher 

GIT Steel 
Pump 

Higher 

Lower 

Poorer Better 

Lower 

More 

Restricted 
Availability 

Restricted 
Availability 

Higher 

Fewer 

Readily 
Available 

Readily 
Available 
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Dr. Oscar Rivera 
June 20, 1984 
Page 3 

8. Corrosion Resistance of Base 
Material (Steel vs. cast iron) 

9. Routine Maintenance Requirements 

10. Ease of Maintenance 
(Replacement of leather cups, etc.) 

11. Initial Cost of Pump 

12. Ease of Installation 

13. Cost of Installation 
(1 1/4" pipe vs. 2" pipe)-

14. Probable Life Cycle Cost 

I strongly feel that the GIT steel handpump is a reliable piece of equipment 
with both a relatively low initial cost and a very favorable life cycle cost 
that can be produced in the Dominican Republic by a great number of metal fabri­
cators. I sincerelv hoDe to see this Droaram continued. 

AID Cast 
Iron Pump 

Higher 

Higher 

More 
Difficult 

Higher 

Same 

Lower 

Higher 

GIT Steel 
Pump 

m 

Lower 

Lower 

Easier 

Lower 

Same 

Higher 

Lower 

Senio 
James, 
Research Engineer 

BEO/lmk 
cc: Dr. Kenneth Maddox 

Mr. Phillip Potts 
Ing. William Smith, U.S. AID/Santo Domingo 
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APPENDIX B 

Description of the India MK I I Handpimp 

• 
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INTRODUCTION 
.Hand Pumps are the most economical means of providing 
water supply in rural and outlying urban areas. The 
conventional hand pumps being used in India for the past 
several decades are made from cast iron and have several 
drawbacks, such as low discharge, inefficient operation 
requiring greater manual effort, shorter life span and 
inability to work at depths beyond 8 metres. To overcome 
these drawbacks and to provide rural India with a more 
dependable product, we, at INALSA, have developed the 

EXPORTS 
India Mark II Deep Well Hand Pumps,manufactured by 
INALSA,have already been exported to the following 
countries: 
—Sudan, Zaire, Upper Volta, Togo, Benin, Ethiopia, Uganda, 
•, Kenya & Botswana in Africa. 
—Burma, Bangladesh, Indonesia & Phillipines in Asia. 
— Haiti in West Indies. 

ADVANTAGES 
India Mark III Deep Well Hand Pump with the close co- - The ingeniousdesignof India Mark II Deep Well Hand Pump, 
operation and guidance of an international agency. incorporating a long and heavy handle, ball-bearings and 
operation and guidance of an international agency 
The Pump has the following salient features :. 
—Capable of pumping water with great ease from depths of 

25 metres to 60 metres. .-.-:•;..-; • 
—Sturdy design to withstand continuous operation by >•'.-.•. 
>'. larger communities for longer periods. , 
'—Very nominal maintenance cost. Maintenance can be done . 
:•. by relatively unskilled personnel. ^ v v : ^ : > - :'•"-••-'';:• 

|*r—Easy installation., ••£-~c^r^^<^r^;-:<;}^ •'.-'.•.. :^-:y,<. 
fv'—Fully covered to avoid contamination of water by external 

^sources. •?jtey#$.?^?g%j>/\fe&.-::.>-=££..<;...<*<#'--. 
^ /̂ -Reasonable priced ^i0^^pm^:%^/^-'-:^^:^ 
§*A WORD A B O U T . I N A L S A ^ ^ ^ ^ ^ V 
' t^ INALSA is well known in India for hign quality tight ' ^p - '^ \ 
l;*f engineering products. The company, along with its t w o ^ h ^ -
V:/associates, is engaged in the manufacture of several .c.^'.f i 

products—including India Mark II Hand Pumps, household _;« 

% 

1 
* •ft-

* < • > 

chain, results in several advantages: 
* A mechanical advantage of approximately 8:1 in the handle 

bar lever, coupled with the differential weight on the two 
sides of the fulcrum point, gives a moment ratio of over 
30:1 which ensures effortless operation. Even a 10-year-
old child can easily operate the pump. 

* Use of sealed ball-bearings further adds to the operational 
ease and ensures years of trouble-free performance. 

* Use of high quality raw materials and close machining ' 
tolerances guarantees long life even under continuous use. " 

. The pump has a lifespan of over 150 million strokes— ;..-?7 
- which works out to approximately 20 years if used lor j.'Z'fy 

_-. 8 hours every day\ ; ^ ^ ^ ^ S ^ - ^ : : ^ •• : --"^-; 
* All materials used are indigenous snd supply of spare' '/•.*•; 
;r parts is assured, I^^^^^K:^^^>'• ••y<':'¥*'* "; 

* As already mentioned, the design overcomes all the ;.-•* :^,/., 
undesirable features of conventional cast iron hand "vy*> v 

- ^ 

.^fc knitting machines, precision tools'for the engineering vi$J*gte&> 'PU.mps.^i^^r^^^'-^&jr-'^^S;^"*^-'^ 
îndustry, special purpose machines a n ^ •;<r\:-

•^r-'Z automobile ancilfaries and engineering products like gradeo •»*.. _- •—. — .. ••.—;• . . •-• v --.-- . « •«.«,!^„ 
m* and non-graded ̂ \ns.iy^mm^kj-*^^SS£^*- Can be easily adapted to motor.sed operation 

: W r h e production of DeepWaif Haft tamps W M startedlmW':*/C8" ! * adapted for shallow well operationwith minor -^ 
•iH? year 1977. and now INALSA is the largest manufacturer of.&?* m o d , f , c a t , o n ^ ^ ^ # ^ ^ ^ ^ ^ ^ - - - : ^ " ^ : 

^ s e p u m p s j n J n d i a : ^ * ; ^ ^ 
T̂he hand pump consists of 3 major assembl INALSA4A NAME THAT MEANS 

_ . Q U A L I T Y . W m ^ m ^ ^ m m ^ ., _ 
^_India Mark II Deep Well Hand Pumps are manufactured in a 
sFwell equipped factory in New Delhi, staffed with highly^" 
'1^:.trained and skilled personnel. Great emphasis is laid on j ^ 
^quality control, and rigid standards are maintained to ensurê  

|s£> flawless product that will provide.trouble-free service.'*** 

In addition to our owVquality control team, our products^ 

^ 1 . Pump head assembly•,&&m$t! 
2 jCviinder'ass«nbiy^^^^s* 
3. Connecting Vod assembly 
The" triree! assemblTeslnentioned above f orrn"7a"complete"̂ . 

• * ? " . 7 . j-^r.'are also tested by an internationally known British firm,^ 

\r{ pump'ready for installation, except for the rising main. ' !^^ . ; -^ 
ui(G| pipes) which can also be supplied by us if required^Sfer,^ 

1. Pump Head Assembly. 
•*^*/:-r?; •'•• '•'•• - •• -<r •'.'•••ST, ' " . , • ' • i. '• 1**H'- - / • 

*$ specializing in the inspection of engineering goods. The^, 
'%• exacting requirements of this agency have helped us I n ] ^ ^ - _ 
, 1 constantly ^ hammertohe green*paint finish, e x c e p t ^ ^ 
.,^*No pump is approved without a thorough inspection of ;$$&& lor the bottom portion which iVpainted bright red up.tojhe • ^ f M 

^Jncoming materials and meticulous checks at every stage of ̂  level where it is to be embedded in the ground. This is iS^J-; :;
v^ 

•4^; manufacture. In addition, every pump is carefully examined^"basically done for easy installation^ Water tank,is completely^:/4^ 
*,&t° ensure distortion-free, leak-proof welding and an 
•^'external finish of the highest quality.^^£^Jfi»«J{^ii 
.^Additionally, the pumps are continuously subjected to field^> .---^*.—iti 
Retrials so that data regarding their functioning is constantly>**?-"*s*r'i* *~" 
^'available for future improvements. }^^#'3^2^tei6£teg' 

^ ^ t h o t dip galvanised, and in addition'painted from outside t o . ^ ^ | 
^f l f l rn iOniSS With t h A t r A e * n* (hani imfi Rnftnm InsiHA nnrtinh :-'''..'-3L' 

ii-of the conversion 



INSPECTION COVER 

CHAIN ANCHOR 

CHAIN COUPLING 

CONNECTING ROD 
GUIDE BUSH 

RISER PIPE 
HOLDER 

AXLE. WASHER. NUT & 
CHECK NUT 

CONNECTING ROD 
CHECK NUT 

• -e.••;,:«. • ••>e* i 

Figure 1 

LEVEL OF PLATFORM 

-CASING PIPE MINIMUM 100 1.0. 

RISER PIPE 32 N. B. 
-CONNECTING ROD 12$ 

r*?N* 

The pump head assembly is further divided into 3 sub­
assemblies for the sake of convenient transportation: 
(a) conversion head, (b) water tank and (c) pedestal. The 
3 sub-assemblies can be put together easily with nuts and 
bolts which are supplied along with the pump head. ^ > 

2. Cylinder Assembly 
As shown in Figure 2, the cylinder assembly consists of a 
sturdy cast iron sleeve fitted on the inside with a seamless 
brass liner having excellent inner surface finish. The ends 
of the liner are properly flared to hold it securely to the 
cast iron sleeve. The brass liner ensures smooth operation 
and is non-corrosive as well as highly abrasion-resistant. 

. Moving parts of the assembly are cast in gun-metal and . 
accurately machined. Sealing is provided by special rubber 
rings and cup washers made from specially developed 
leather. All parts in contact with water are odourless, *•-;;..• 
tasteless and have a high degree of resistance to any ''*.••. • 
mineral deposits. The assembly thus ensures supply of clean 
potable water. . . . -•:.;.:•-.. -.-'••• -

••':.'-ir'- "-. r"}".-..''*'-**'&• •'?;•<*'*. >V-• ••• V ^ - W - . . :>-:•-.'.- - • r •• 

3. Connecting Rod Assembly ; 
Connecting rods are available in standard lengths of , 
3 metres and are made from cold drawn mild steel 
bright bars. .;%.• . . -: '.'••.'"':'''. 
A hexagonal coupling is screwed and welded on one end of 
each rod and the other end is accurately threaded. A lock 
nut is also provided. Each connecting rod is electro-
galvanised for protection against corrosion (Figure 3). 
A suitable number of connecting rods can be ordered by 
customers depending upon the static water level at the 
place of installation. The rods can be joined together easily 
by screwing the coupling end of one rod on to the threaded 
end of the other. , 
Connecting rods are available in 12 mm and 16 mm 
diameters. •_.;•* - .-.-..v. ,."... 

vZ0-_ 

-*i*:-is-J.Mij'X. . ,•«.••.-- j ^ i l ^ j t W ^ . . - . ; r . . 



SPECIFICATIONS 

Particulars 

Water depth— optimum 

Cylinder I.D. 
Stroke 
Strokes per minute 
Discharge per stroke 
(does not vary with depth) 
Discharge per hour 

Unit 

metre 

mm 
mm 
nos. 
litres 
Imp. gallons 
litres 
Imp. gallons 

Amount 

30-33 

63.5 
100 
40-50 

0.32 
0.07 

BOO-1000 
170-210 

Note : When the cylinder of the pump is installed at a 
water depth of 25 metres and more, the weight of 
connecting rods (12 mm dia.) and water column 
provides a positive downward strpke. In case of 
installation at less than 25 metres but more than 
15 metres, the corresponding loss in weight of 
connecting rods can be made up by use of heavier 
rods (16 mm dia.) in order to provide a positive 
downward stroke. 

Since this pump works on the principle of positive 
displacement it can function virtually at any water 
depth beyond 25 metres. 

HEX. NUT M 12 

~ < t ! . . - . ' ^ . - - - - • • * ; • . . • 
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- WASHER 
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INSTALLATK>N 
Installation of the India Mark It Deep Well Hand Pump is 
extremely simple. 

This pump can be installed in a bore well of minimum 
100 mm diameter. It involves the following basic steps : 
1. Grout the pedestal assembly in concrete over the casing 

pipe of the bore well. 
2. Screw on the cylinder assembly to the bottom end of the 

rising main (32 mm Gl pipe). Also screw on the 
connecting rod to the plunger rod of the cylinder 
assembly. Lower both the rising mains and connecting 
rods to the desired depth. 

3. Screw on the water tank sub-assembly to the last rising 
main. 

4. Mark the position on the connecting rod in level with the 
top portion of the water tank. Pull the connecting rod 
up and saw off the rod where marked. 

5. Put the conversion head in place and screw the 
connecting rod to the chain and welded coupling. 

6. Insert the handle and put in the handle axle. 
7. Screw on the inspection cover. 
8. Tighten all nuts and bolts. 

INSTALLATION TOOL KIT 
Installation Tool Kit consisting of tools shown in Figure 5 
is also provided at extra cost. Customers are advised to 
keep at least one set available in each area where pumps 
are to be installed. These tools are very helpful in regular 
maintenance of the pump. 
1. Lifting spanner (set of 3 Nos.) 

—use to tower or lift the rising main pipe. 
2. Lifter p ipe-1 No. 

—use to tower or lift the water tank and rising main 
together. 

3. Crank spanner (17 mm x 19 mm) (set of 2 Nos.) 
—use for tjghteni-ng and loosening of flange bolts, check 

nuts and chain anchor bolt. 

4. Connecting rod v ice-1 No. 
—use to clamp the connecting rod before you cut or 

thread the rod. 
5. Connecting rod lifter and axle pin holding spanner-1 No. 

—use to lift connecting rod, to test pumping action and 
to tighten/loosen axle. 

6. Axle Punch-1 No. 
—use to drive axle out of the bearing without damaging 

axle threads. 
7. Heavy Duty Clamp-1 No. 

—use to lift or lower rising main pipe and connecting 
rod. Provides easy and semi-automatic operation. 

LIFTING SPANNER 

r l 
J Z2 

CRANK SPANNER 

CONNECTING ROD VICE 

LIFTER PIPE 

CONNECTING ROD 
LIFTER AND 
AXLE PIN HOLDING SPANNER 

Figure 5 

HEAVY DUTY 
CLAMP 

Spout must be over a leg —, 

GARDEN or 
NATURAL 
DRAIN 

- 300 minimum 
10 

^^mmm^^M^mm^m^ 
Are you building a soakege pit 7 
Then build drain at least 100 cms. long. 

PLATFORM FOR INDIA MARK II DEEP WELL HAND PUMPS 

DIMENSIONS IN CENTIMETRES 

CEMENT 
CONCRETE 
MIX1:2;4 

CASING 
PIPE 
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APPENDIX C 

Bla i r " Type Pump Being Tested in Papua New Guinea 
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DEPARTMENT OF 
MINERALS AND ENERGY 

GEOLOGICAL SURVEY 
The «IIKIH< MtHMtiM m»i a*t b* pw>Biln< is mn **"" * —* •* * c«*f*«T ytMytcm •» 
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TECHNICAL NOTE 



PRELIMINARY 

P.N.G. VILLAGE PUMP-GEOLOGICAL SURVEY VERSION 

INSTALLATION MANUAL 

by G.E. Seidel 
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LIST :• OJhiDhtNTS: 

Top left to right: 

Foot-valve and piston v.ilve assembly 

Spout pipe with reJirii'X Lush tcjsembly 

Piston pie upper section 

Piston pipe extension < 

Piston pipe upper section 

0/11 rider pipe lower section 

Cylinder pipe- extension 

Cylinder pipe upper section 

Botlua left to right: 

4 inch nipple for attaching puap to ceaent base 

4 bolts and nuts for joining flanges 

Upppr Flange with reducing bush and lower flange 

B MMs p=q 

Ail the parts which you see in the picture above are noraally included with the Geological Survey version 

of the puap. Noraal packing is: all the pipes wrapped into a bundle, the valvea atid the parts on the 

lower part of the picture in a cardboard box together with this annual. 

In soae versions you will also find a 4 Inch G.I. socket to be used with the 4 inch nipple for giving the 

puap a solid bane in the ceaent around your water bore. 
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PREPARING A WATER UOkE FOK PUMP INSTALLATION 

The puop mounting supplied with this pump la based on a pair of A Inch (IOC urn) galvanized iron flange*. 

These can be attached to any sale four jnch thread as found on four inch water pipe or fittings. The 

proper tern for this tnreud is "four inch BSP thread". If your bore has such a thread at the top already 

thfcn you can skip this page. 

If not Chen you have to provide a four inch tliruatt. This can be done by welding a four inch pijie fitting 

to a bore finished with ateel pipe - or casing as It is called by the trade. Or if your bore is finished 

with three inch PVC (pljstic) pipe then we suggest the method shown below. 

Tm/T/mmTmmm 

The picture on the left shows a typical water bore 

with three inch plastic pipe sticking out of the 

ground and a cap on top. 

Dig around the casing pipe as shown on the picture 

below, about two feet or half a metre is enough. 

Prepare enough ceaent or concrete mix to fill the 

hole well and make a little platform around it. Pack 

the cement mix into the hole tightly. 

This cement plug will stop any water from the surface 

from running down into the bore and make the bore 

water dirty. 

Around the three inch pipe and into the top of the 

wet ceaent push the four inch nipple supplied with 

the pump so that only the top thread above the 

ceaent. To make the fitting strong use a very good 

ceaent mix or even better weld some short steel bars 

to the outside of the nipple before putting it into 

the ceaent or use a four inch pipe coupling with the 

nipple to give it a deeper base. 

Hake sure the nipple sits tight in the ceaent, that 

there is no gaps for the water to get in and make the 

surface smooth. 

When you are finished the bore should look similar to what you see on the next page. 

If your bore Is different and you can't use the supplied nipple make sure that you end up with a male 

four inch thread a few Inches above the ground and a water tight ceaent seal around It to atop dirty 

water from getting into your bore. 
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The picture below shows a water bore with the four inch nipple embedded into the cement around the bore 

casing pipe. Nvte tlu»t the casing still haf> its cap on. If you leuve the cap of then it won't be long 

before soae children will have filled the bore up with stones right to the top. If this happens forget 

ubout reading the rest of this manual. You won't be able to use this pump for puaping stones. 

I 
//77^///////;//////////////"///"' 

IMKWTANT IWORTANT IMPORTANT 

Allow the cement to dry for at least one day and one night even better two days. The ceoent may look 

sirung . fter only a few hours but for holding the pump in place it needs to be a lot stronger. 

When the cement is dry cut off the casing pipe Just above the nipple as shown below and thread the lower 

four inch flange (the one without the "Reducing Bush" In it) over the four inch nipple in the r >eiit 

iitfTFUJf//Mj//^/>/y///M/u^ 'V'///'//'// >>'////?)'/'/"))); 
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PREPARING TI1E PUMP FDR INSTALLATION 

Before you can install the pump it has to be made to the right lenght. What this means is that the pump 

must be long enough so that its bottom part is always about a meter (or three feet) below the water 

level inside the bore. The problem is: water levels change. Water levels will be lower at the end of the 

dry season and higher at the end of the wet. • When you pump a bore the water level will drop because you 

are taking water out. When you stop pumping the water level will come up again ss new water flows fnto 

the bore from the ground around it. To predict how ouch the level changes can be quite difficult. 

So to be safe make the pump long enough so that its bottom is about three 10 four meters below the water" 

level but it also must be at least half a meter above the bottom of the bore. 

To make the right decision you first have to measure the water level and the depth of the bore. To do 

this get a long tape measure or good string or thin rope and tie something heavy to the end. A big steel 

bolt or nut will do. 

Lower the string or tape measure into the bore until whatever you 

tied to its end touches the water. You should be able to hear it 

when it touches. 

Make a mark on the string where you found the water evel 

. w«r«» u v c i 

Then lower the string further 

down until it touches the 

bottom. You will notice the 

string getting slue*, when you 

touch the bottom. Make another 

mark on the string there. 

^ v I 
'•S^N P. 

'J"*Tt* LIVFL 

•; •«•;'•; '.-•*:•:•• 
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Pull the string out again and lay it stretched out on level 

ground. You are now ready to measure the pump against this 

string with the narks for the water level and the bottom of 

the bore. You may want to also write down these lengths so 

that if you measure the water level again some other tine then 

you know whether it changed and by how much. 

But before you can lay out the pump to measure there is 

just one last small preparation. On the left you see the pump 

valve assemblies as they are supplied with the pump - still 

screwed together. Separate them into the foot-valve and the 

piston valve as shown on the right. The valves themselves are 

actually identical but the valve used for the piston has 

another fitting screwed to its bottom called the "piston-cup". 

You can take the piston cup off and screw it to the other 

valve instead. Whichever valve has the piston-cup on it is the 

piston-valve and the other is the cylinder valve. 

Take the cylinder-valve or let's call it foot-

valve and attach it to the bottom of the pump 

cylinder. Fit the threads together carefully and 

tighten it with your hands. Tightening with a 

spanner is not necessary. — 

The bottom part of the piston should looknow as. 

is shown on the right. 
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Since you Bade ch« aarks on the aeasurlng string against the top of the bore when 

atusuring the water level and the bottoa of the bore you have to use the string 

upside down for laying out the puap correctly. 

Position the top of the cylinder with the plastic flange against the end of the 

Measuring string where the weight was or Is attached. This part Is easy, the' next 

part can be a bit sore coapllcated depending on how good your bore is. We suggest 

you follow the following rules: 

/ 

1. The bottoa of the cylinder with the foot-valve attached Bust be sore than half.a. 

aeter (two feet) above the asrk indicating the bottoa of the hole. If the valve 

gets to close to the bottoa it aay suck in dirt when Lhe puap is used. If you can 

sake this distance aore without conflict with the next rule do so. 

n 

2. The nark Indicating the water level aust be et least one actre above the foot 

valve. If the puap la not deep enough it will not work properly. One or two aetres 

below the water level la often enough. But if the water level in your bore drops 

during the dry season or if it changes a lot when the bore is puaped then the puap 

has to go deeper. As an average three or four aeters is best for aost bores. 

Place the bottoa section of the cylinder against the aeasuring string 

so that the foot-valve Is in the right position above the bottoa of 

bore asrk and below the water level aark on the string. 

You csn now lay out cylinder extension pieces to close the gap between 

the top and the bottoa section. Lay the* out so that they overlap by 

the Ienght of the socket where they will be joined. 

One piece will probalble have to be cut for getting the right length. 

On the picture to the right one extension la used. It is laid out __>©. 

overlap with the socket on the bottoa piece. The top piece will have 

to be cut then to sake it fit Into the socket of the extension piece. 
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The picture on the left shows the top section cut already for joining. The cut has 

to be straight and clean. 

IMPORTANT IMPORTANT IMPORTANT 

Joints on this pump are made with PVC Solvent Cement and to this correctly is very 

important. If you don't follow, the correct procedure you may spoil the pump or even 

worse parts of the pump may fall into the bore and block it 

1. Use only PVC Solvent Cement nothing else. 

2. Use only fresh Solvent Cement, if it is more than a few months old it may look 

like jelly. If it does throw it away and get fresh one. 

3. Make sure all cuts on the PVC pieces to be joined are straight. 

4. Clean the inside of the sockets and the ends of the pipes where 

they are to be joined thoroughly, with a PVC cleaning fluid if you 

have some with a clean cloth if you don't. 

5. Make sure all the surfaces to be Joined are completely dry. before 

applying Solvent Cement. 

C. Apply the cement evenly over the pipe end which goes Inside the 

socket enough to completely cover it but so much that it is dripping. 

7. Push the pipe end into the socket firmly then turn for about half a 

turn and hold tight for about ten seconds. 

8. Handle fresh Joints carefully without bending until they have dried 

for at least ten minutes. 

Please follow all these rules If you want your pump to work wall. 

On the right the picture show* the cylinder completely joined. But not 

yet ready for Installation. • It has to dry for at least one day just 

like the piston pipe, which you still have to make up to the matching 

lenght. 
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For assembly of the piston pipe first attach the 

piston valve to the bottom section of the piston 

pipe as schown on the left. Join the threads 

properly then tighten with your hand. As with the 

foot-valve on the cylinder tightening with a 

spanner is not necessary. 

Then lay the piston pipe section with the valve 

along the lower part of the cylinder pipe so that 

the end of the piston valve is about ten 

centimeters above the end of the cylinder pipe, as 

shown on the right. 

• 

8 

Now take the spout pipe, slide the reducing 

bush assembly on it as far up as it will go. 

Lay out the spout pipe and the upper flange 

next to the top of the pump cylinder as shown 

on the left. 

When installed the top flange is going to sit 

on the top of the cylinder and the reducing 

bush assembly on the spout pipe is going to 

fit Into the larger reducing bwah on the top 

flange. By lining them up aa shown and Making 

aura that the epout pipe la pushed as far 

through the bush assembly aa It will go you 

now can measure by how much the piston •pipe 

has to be extended to fit. 
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Now take the top section of the piston pipe and 

if it is too long cut it to fit as shown on--the 

left. If it is to short use the extension piece 

or pieces together with the top section lay them 

next to the cylinder and cut thea as needed to 

fit. 

You can now join the PVC sections of the piston 

pipe together with PVC solvent ceaent the sane 

way as you did when joining the cylinder. What 

you have now should look similar to the picture 

on the right. 

If PVC solvent cement would dry instantly you 

could install the pump now. BUT it does not dry 

instantly. 

IMPORTANT IMPORTANT IMPORTANT 

After joining the pump with solvent cement let it 

dry for at least one full day. 

This is because the Joints have to be completely 

dry before you feed the piston into the cylinder. 

There is always some solvent cement on the inside 

of the cylinder pipe near the joints and this can 

get onto the piston cup and valve and make then 

stick. 

F: 

6 

Score the pump components somwhere where the joints can dry 

safely. When carrying the pump pipes around keep the valves 

off the ground or you might have to spendisome time cleaning 

' the dirt out of them. 

• •In­

secure the borehole now. An easy way to close it off so that 

no one can throw any stones or rubbish into it is to use 

some of the pump parts. 

Put the top flange on top of th'e lower flange as shown" on-

tlta left. 
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Find Che bolts and nuts which were supplied with the flanges 

and Join the flanges with the bolts, as shown <jn the left. 

tf^ 

Feed the spout pipe through the top of the flange until the 

reducing bush assembly sits on top of the larger bush inside 

the top flange. 

(T^ 
Carefully align the threads, turn and tighten. This looks 

now as if the pump is installed. But there is nothing 

connected to the spout underneath, so don't expect any water 

yet. Now you can go and mend a fishing net or sleep or 

whatever BUT let the pump dry for at least a day before you 

install it. You will regret it if you don't. 
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INSTALLING THE PUMP 

Before installing the puap check that all the solvent ceaented Joints are dry and strong. Check all 

Joints Just in case one of the* wasn't done properly. 

Check that both valve units and the inside of the pipes are clean. If there is any dirt inside take the' 

valves out and wash with plenty water then re-attach the valves. 

Check that the valves are tightly threaded onto the cylinder and piston pipes. Strong hand tight is 

enough. 

Clean the outside of the cylinder and piston pipes If they are dirty. 

If you closed the bore off as suggested in the last chapter then take the spout pipe out again then 

reaove the top flange froa the puap aounting on the bore. 

Feed the cylinder with the foot-valve attached straight into the bore as 

shown on the left. If the puap is long then it will bend. That is noraal 

Use s long stick with a rope loop at the end to hold the alddle part of 

the cylinder to keep it steady and to straighten it up. -

The picture below shows the cylinder alaost fully down. A» the end of the 

cylinder goes Into the water, you-will-feel "it going down aore slowly. 

That ia because_£he--water has to force its way through the foot valve into 

the cylinder._ ._ ... 

-ill. you don't feel the cylinder slowing down then you probably Bade the 

puap to short. Pull it out again, check whether there is water in the 

cylinder and if not. Co back to the section on preparing the puop snd 

check on bow you aeasured the water level.) 

^CT3 
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When the cylinder is fully down the plastic flange 

•hould sit flat on the lower flange of the bore 

•ounting. 

Hake sure It sits in the centre. Then get the upper 

flange and the bolts and attach thea as shown on the 

left. 

Check again that the PVC flange and the cylinder are 

exactly in /he centre then tighten the nuts on the 

bolts with a spanner. 

P 3 ? 

Now insert the piston pipe with the piston valve first through the PVC 

tlunge into the cylinder. The picture on the right shows the piston 

pipe above the puap mounting ready to be inserted. 

As you push the piston pipe down it say stick a few tlaes. .Jhar~*~{s~ 

when the cud of the piston valve tries to get jtaut the joints in the 

cylinder pipe. The joints are rarely -coapletely straight and -often 

there is a :.ttle bit of hardened solvent cement on the Inside of the 

joints.- But if you followed the..la3Xructlons on how to prepare the 

puap for installation you should have no problea. Turn the piston pipe' 

a little whilest pushing gently and it will get past the joint. 

Keep pushing the piston pipe further down but don't let it go down 

completely. Stop when it is as shown on the next page. 

-v.. 
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For this part you should have sone one to help you. Get 

one to hold the piaton pipe in the position aa shown on the 

left, get the apout and srew it into the top fitting on the 

piston pipe. 

Watch out for the top of the spout pipe when you are turning" 

it. It can hit your head if you are not careful. 

When the apout pipe la fully screwed in by hand. Tighten it 

using a spanner. Tightening by hand only is not enough here. 

Then lower the spout down until it sits with the thread on the 

bush assembly on the sating thread inside the larger bush in 

the top flange aa shown below. 

f ? ^ 

ff=^ 
Carefully turn the bush on the spout pie until the threads 

engage and turn until hand tight. Then tighten it firmly 

with a large spanner. 

The pump la now Installed and ready for use. 
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