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FOREWARD
 

In developing this report, the WASH Project, during December 1984, used the 
services of Mr. Ken McLeod, a mechanical engineer, to review the field results 
of the "Steel" fabricated handpump, to evaluate the possibilities of producing 
such a steel handpump in the Dominican Republic, and to advise regarding 
elements that needed to be upgraded. The Proj.ct's Associate Director for 
Engineering and Technology Transfer, Mr. David ,onaldson, participated with 
Mr. McLeod throughout this assignment. This assignnent was undertaken as a 
result of a request by USAID's Bureau for ScienLe and Technology in the Office 
of Health.
 

In developing this report, the Project drew heavily 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 action (see 
Chapter 5).
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Chapter 1
 

BACKGROUND
 

1.1 Locally Produced "Steel" Handpump 

In 1983, the USAID Mission in the Dominican Republic (DR) suspended 
construction of the locally manufactured cast iron AID-type handpump after 
three years of operation. The Mission took this action after a review of 
quality-control problems that were being experienced in the manufacturing and 
field installation process. The problems encountered were: 

1. 	 Insufficient numbers of handpumps for installation in the field; 
2. 	 Large rejction 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 efforts. 

To explore the option of producing a locally manufactured "Steel" fabricated 
handpump with a ball bearing handle support system, S&T/H/WS contracted with 
the Georgia Institute of Technology (GIT) to build two prototypes, to assist 
local manufacturers in producing 12 more prototypes, and to assist SESPAS in 
installing the "Steel" pL'inps in the field for testing. 

This option was one of several that was explored to find a handpump th,t 
SESPAS could use to complete its contractual obligations under the Health 
Sector II loan of providing drinking water to the rural population (see Table 
1 for the characteristics of the "Steel" handpump, shown in Illustrations 1 
and 	2).
 

Table 1
 

Characteristics of a "Steel" Handpump
 

Materials Used for 
Fabrication: 	 4-inch steel pipe and 3/8-inch steel plate
 

Mechanical Advantage: 	 Six to one
 

Production Rate: 	 In excess of four gallons per minute, with a
 
two-inch cylinder
 

Bearing Support System: 	 Ball bearings with press fit fulcrum pin 

Place of Manufacture: 	 The design should be such that a high qual
ity pump can be machined and welded by local 
machine shops under rigid quality control 
measures at a rate of 50 to 100 per month. 

Price: 	 The price should be equal to or less than 
the landed price of an India MKII handpump 
(+/- US $250). 

-




Illustration 1. Locally manufactured Illustration 2. Maintenance crew from 
"Steel" fabricated handipump with ball national Rural Water/Sanitation work
bearing handle support system being ing on the above-ground elements of 
field tested in the Dominican Republic. the "Steel" handpump. 

1.2 Preparation for Field Visit
 

In late 1984 USAID's Pipeline Review Committee for Dominican Republic projects 
raised a number of issues regarding the Health Sector Loan II Project. 
Specifically, the committee examined wnich, if any, handpump should be used by 
SESPAS in the rural water component of the loan. 

To help resolve a number of issues surrounding the handpump question, WASH was 
asked to provid. an expert who would review the field testing of the "Steel" 
pump. In response, WASH selected an engineer, Mr. Ken McLeod, who had been one 
of the developers of the India MKII handpumps and a member of the World Bank 
Handpump Project. He was accompanied in the field, as wcil as at rev'iew 
meetings, by Mr. David Donaldson, WASH's Associate Director for Engineering 
and Technology Transfer (ETT). This report focuses on their observations and 
recommendat ions.
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Prior to going to the field, Messrs. McLeod and Donaldson reviewed 
handpump and its fielddocumentation from the field regarding the "Steel" 

testing (James, 1984) and met with various officials fromthe Bureau for Latin 
design criteria forAmerica and the Caribbean (LAC) They also reviewed the 

GIT designers and disassembledthe Dominican Republic (DR) handpump with the 
the model of a third generation of the DR pump, which had been modified to 

include a heavier handle supiport system. In early December 1984, the two 

consultants visited the Dominican Republic to observe and report on the field 
testing of the "Steel" handpump. 

1.3 Field Visit
 

At the start of their visit to the Dominican Republic, the consultants were 
briefed by the USAID Mission. They were then acconpanied to the field by
 

SESPAS maintenance crews and by an AID Engineer, Mr. Manual Valdez, who 
assisted in inspecting 15 of the 16 handpumps being field tested. In addition, 
Mr. McLeod visited several local manufacturers and suppliers to assess the 
DR's capability to produce the 750 steel handpumps needed before November 
1985.
 

During the course of the visit, eight handpumps were disassembled in the field 
and SESPAS maintenance records were reviewed and tabulated (see Table 2 on the 
following pages and Appendix A).
 

1.4 Discussions in Washington 

Following the field trip, the consultants held a technical debriefing for 
AID's LAC engineering and health project officers, the World Bank, PAHO, and 
the Inter-American Development Bank. Further discussions with LAC engineering 
and health officers focused on the feasibility and desirability of producing a 
locally manufactured "Steel" handpump versus the purchase of units currently 
being produced in the United States or elsewhere. 
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Table .2
 

Summary of Field Visits
 
and Review of Maintenance Records
 

P1 

Eulogia 
Gonzales 

(Has Shielded 
Bearing 

Nachi 60012) 

P2 
Julio Antonio 

Melo 
(Near Irriga-
tion Cand1) 

P3 
Clinco de 
Carreton 

P4 
Manuel 
Cormona 

P5 
Tomas 

Cormona 

P6 
Milagros 
llejca 

P7 
Olga 

Polanco 
(Near Irriga-
tion Canal) 

P8 
Jose 
Perez 

Basic Data 

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

20' 
59' 
50' 

Cedeflo 
1/23/84 

1ii' 
49 ' 
40' 

Cedefio 
1/24/84 

121' 
3' 
20' 

Cedefio 
1/24/84 

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

29' 
' 

50' 
Senra 
1/25/84 

18' 
2' 

60' 
Cedefilo 
1/28/84 

7' 
47' 
40' 

Cedefio 
1/28/84 

12 
241 
15 ' 

Cedefio 
28/1/84 

Number of Visits 5 3 4 1 1 5 4 6 

Record of Repairs 

Item Frequency 

1. Piston Cagc 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 B2arings 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) 

8 

1 
3 

5 
4 
2 
1 
5 

I 
10 

7 

0 
2 

I 

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

Uses 
5/31/84 -- Chain --4/12/84 

Links 
4/16/84 --

5/3!1/84-10/24/84 ---
5/31/84 4/12/84 

--- ---

--

--
--

12/04/84 
12/04/84 

--
--
--

10/24/84-11/08/84 
12/04/84 

12/04/04 



Table 2 (cont'd)
 

P9 P11 

Alejandrina 
Gonzales 

(Has Sealed 
Bearings 

Nachi 6001 NSL) 

PIO 
Marta 

Martinez 

Elsa 
Lugo 

(Has Sealed 
Searing 

Nachi 6001 NSL) 

P12 
Pura 

Cormona 

P13 
Las 

Cielabras 

P14 
Las 

Barroas 

Hania 
(Deepest Well 

Highest User Loading) 

Basic Data 

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

39' 
62' 
55' 

Marino 
1/29/84 

11 ' 
341' 
25 

AID Modified 
1/30/84 

28' 
60' 
50' 

Cedefio 
1/30/84 

8' 
46' 
30' 

AID Modified 
1/31/84 

---
--
......... 
GIT 
---

Deep Uell 
---

GIT 

160' 
±180' 

GIT 
1/84 

Nrumber of Visits 9 2 --- 1 3 9 

Record of Repairs 

Item Frequency 

1. Piston Cage Cane Unscrewed 
2. Hava Changed Leathers 

- Damaged on Removal 

- Bad Condition 
3. Base Allows Leakage into 

Well 
4 . R u st a t B a s e 
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 ± i Year) 

8 

I 
3 

5 
4 
2 
I 
5 

1 
10 
7 

0 
2 

1 

1 

3 

3 

9/06/84 ---

..................... 
9/06/84 ............

..................... 
- --.. ... ... 
---....... 
...............-

Uses Chain Links .........

--- - --
4/23-4/31-6/25 --- 12/4/84 
4/31/84-6/25/84 ---..---

..................... 
---......---

..................... 

6/25/04-7/24/84 --- " 

9/06/84 --- ---

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

... ... 
......... 

Uses Chain Link 

---...... ..... 

---
---

11/29/84 

---........ 

11/29/84 

.. 

Uses Chain Link 
11/29/84 

11/29/84 
11/29/84 

...... 

(1") 

5/31/84-2/04/84 

---

Put in Chain Link 
9/26/84 

6/29/84 
9/29/84 

7/24/84-/26/84 



Chapter 2
 

SUGGESTED SELECTION CRITERIA FOR SUITABLE HANDPUMPS
 
FOR A COUNTRY PROJECT
 

2.1 Factors Affecting Long-term Success 

The long-term success of a rural water supply project is highly dependent on 
the handpump unit selected. If the unit is not durable and long-lasting, then 
the project will lose credibility with the beneficiary and demoralize those 
involved in trying to provide the long-term maintenance needed by these pumps. 

During the past ten years, most handpumps have specifically been developed on 
athe prenise that to gain credibility and acceptance at the village level, 

pump must operate for a minimum period of one year without either failure or 
need for maintenance. During this trouble-free period it is expected that:
 

* The beneficiaries will gain an appreciation of the improved water 
source.
 

e The handpump will become an important factor in their day-to-day 
existence.
 

To dchieve this goal , those involved i, providing handpumps for the rural 
water supply programs of the developing countries have found that the 
following concerns must be taken into account: 

1. 	 Ability to serve 200 to 500 people. A handpump for a developing 
country must be designed for the purpose of serving some 200 to 
500 beneficiaries. The pump cannot be simply an adaptation of a 
western farmyard pump designed in the 19th century to serve five 
to ten beneficiaries. 

2. 	 Local manufacture. I-herever possible, the handpump unit must be 
manufactured in the developing country itself, in the region, or 
in another developing country. Production must, however, be under 
a rigid and independent quality-control inspection.
 

3. 	 Lower production costs. In general, one can expect that production 
costs of a quality handpump in a developing country will be 50 
percent to 60 percent lower than units of a similar standard 
produced either 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 grinding halt. 
Logically, this situation will occur when the project has been 
completed, the agency concerned has left the area, the vehicles 
are ready for the scrap heap, and the trained crews, complete with 
tools and spares, have dispersed. At this point, the success or 
failure of a project will be determined. If the handpump selected 
has proved its worth over the long term and its design has 
resulted in low-cost maintenance, then the village will find a way
 
to effect repairs.
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5. 	 People benefit. During the project planning phase, it should be 
noted that in many cases villagers are reluctant to change their 
traditional water sources. They often look upon the installation 
of a handpump as yet another governmental interference in their 
lives. Thus, during the time frame of a project, efforts must be 
made to ensure that the intended users will appreciate and 
understand the benefits to be afforded. To ensure such a measure 
of credibility, 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 effect any repair
 
with a minimum of skill and physical effort; and
 

b. 	Make the above-ground equipment so that spare parts are
 
readily available and repairs can be carried out by a 
semitrained mechanic working with and for tne villages. 

2.2 Criteria for Evaluating Handpumps 

The foregoing observations have helped program managers to develop the
 
following criteria in evaluating any potential handpunp:
 

1. Ease of maintenance 

- What are 
elements? 

- What are 
elements? 

the 

the 

skills 

skills 

needed 

needed 

for 

for 

maintaining 

maintaining 

the 

the 

below-ground 

above-ground 

- What are the spare parts' requirements and availability? 

2. 	 Durability and efficiency 

- Can all parts last for at least one year of trouble-free 
operation? 

- Can key parts last for at least two to five years, with minor 
maintenance?
 

3. 	Life-cycle cost of the proposed unit
 

- What is the availability of spare parts? 
- What isthe cost of repair? 
- What human resources and skills are needed for repair? When? 

4. 	Acceptability to users
 

- Does it provide enough water in a reasonable time period? 
- Does it require a minimum of physical effort on the part of the 
user? 
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5. Local manufacture 

- Are component parts readily available locally? (Ball bearings, 
chains, steel plate, and casing pipe) 

- Can local manufacturers achieve necessary degrees of accuracy 
for quality parts? 

- Are parts interchangeable? 
- Will local manufacturers accept rigid quality-control measures? 
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Chapter 3
 

FIELD VISITS
 

3.1 General
 

During the WASH team's visit to the Dominican Republic, Messrs. McLeod and 
Donaldson were briefed by the Mission health officers (Dr. Oscar Rivera, 
Current Officer, and Dr. Lee Hougen, incoming officer) as well as by Mr. 
Manual Valdez of USAID/DR's Engineering Office.
 

Following the briefing session, the WASH consultants and Mr. Valdez spent a 
week and a half in the company of the SESPAS repair crew, visiting pump sites. 
Fifteen of the 16 pimps were inspected and eight were disassembled in the 
field. In addition, Messrs. McLeod and Valdez visited several of the machine 
shops that had been proposed by the Georgia Institute of Technology (James, 
1984, p.66) and several suppliers of ball bearings and chains.
 

3.2 Summary of Field Visits
 

The field visiL's revealed that most of the handpumps had been installed in an 
area where the user loading was low (100 persons per pump) and the groundwater 
table relatively high (in only three areas was the water table greater than 30
 
feet). Only one pump, the one at Hania, had been installed in a 'igh use, deep
 
water table situation. While WASH felt that for the most part the field test 
was not sufficiently rigorous, it did reveal a series of areas in which the 
handpump being tested would need modification if it were to require little 
maintenance, be durable, and be manufactured locally. 

The following areas were found to need upgrading: 

1. Method of protecting the ball bearings that support the handle
 
pivot assembly; 

2. Handle pivot-bearing assembly;
 

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

4. Method of protecting base bolts and base from standing in water;
 

5. Modification 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 detailed in the paragraphs that follow. 

-Ii1
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3.3 Findings
 

3.3.1 Protecting the Ball Bearings from Rainwater
 

The field visits showed that the existing system was unsatisfactory because
 
cover This situation
water quickly found its way under the bearing plate. 


resulted in bearing failures being the major reason for repair (see
 

Illustrations 3 and 4).
 

In the model of the "third generation" that was built by the Georgia Institute
 
cover
of Technology, study team members included rubber gaskets under the 


plates to try to alleviate this problem. WASH, however, views such an approach
 

as an unsatisfactory solution because such items tend to be lost during the
 

years as repairs are mcde.
 

often result in additional problems
In addition, the bolts securing the covers 

in that:
 

* They are often broken by the field crews that have to replace 
shafts and/or bearings.
 

* They require that the crews have additional tools.
 

* They provide an entry point to a critical element for anyone 
wishing to tamper with the pump.
 

I 

cover plate showing how
Illustration 3. Example of bearing 

water leaks into bearing. (Note: No gaskets are used under
 

the cover plate. Also note that crews need additional tools
 

to remove both the bolts and covers.)
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Illustration 4. Example of failure of ball bearing due to 

water entering under the cover plate.
 

3.3.2 Examining the Handle Pivot-Bearing Assembly
 

of the "Steel" handpump is theThe most critical element in the design 
shaft, and the handle. In therelationship among the ball bearings, the main 
fit of the shaft through themodel observed in the field, there is a snug 

handle bushing and at the ball bearings (see Illustrations 5 and 6). Once 

water enters the bearings, the shaft begins to turn in the races, as well as 
a steelin the handle bushing. When this turning occurs, the system becones 

was designed to be.on-steel system instead of the ball bearing system it 
points, excessiveBecause it is almost impossible to lubricate the friction 

wear quickly sets in (see Tllustration 7). 
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Illustration 5. The handle pivot assembly 
consists of a steel pin with a snug fit 
through two bushings on the handle. This 
fit is necessary to ensure that the pin 
may be removed to service the below-ground
 
parts of the pump.
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Illustration 6. Smooth operation of the handle pivot
 
assembly depends on the movement of the ball 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.
 

Illustration 7. Note the wear on the end 
of the handle shaft, which resulted when 
the ball bearings froze and the pump 
continued in operation for six months.
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3.3.3 Designing the Sanitary Seal Between the Handpump Base and Platform 

All of the handpumps observed in the field revealed a conmon design problem 

that does not allow the base to make a positive, unbreakable sanitary seal. 

The current design depends on the bond between the base plate and the top of 
top of thethe platform. (The top of the well casing is level with the 

used to level the base were observed to allowplatform.) Cracks in the grout 
of water to enter the water. Over the years, this condition cansmall amounts 


be expected to get worse (see Illustrations 8 and 9).
 

,,-,4 

that platform
Illustration 8. Note grout used to Illustration 9. Note 
level the platforn to acconmodate the grouting will cause water to pond at 

flat plate of the base. Cracks in this pump base and raise the potential of 

grout allow water to enter the well as infiltration into the well through 

the casing is flush with the platform. 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 ir, the base bolts 
being constantly exposed to water. This condition will result in the rusting 
of the bolts over the years. Further, unless the pump base is heavily 

galvanized at the wetted area (see Illustration 10), it will also rust. 

Rusted bolts become a prcblem when the base must be removed to service 
below-ground elements such as plungers, check valves, and so forth. Once a 

snaps off, its replacement becomes a difficult and time-consumingrusted bolt 
task for a maintenance crew. It is not a task that villagers are able to 
perform. 

Illustration 10. Note that the base bolts and pump base are 
in a constantly wet condition. This results in their 
rusting. In a few years bolt removal will be very difficult 
and will cause mintenance problems. 
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3.3.5 Modifying the Pin Connection at Quadrant and Drop Rod 

A common failure was that the connecting pin at the quadrant and drop rod were 
too light. To correct this situation, the Dominican Republic had modified some 
of the units to use a chain connection link instead of a pin. The modification 
seems to be working well. Whereas, the original pins were continuing to fail,
 
the problem was noted to be at its worst where the lift was greatest (see 
Illustration 11).
 

Illustration 11. 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 link connector.
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3.3.6 Upgrading the Strength of the Chain
 

been threeAfter observing the 15 field sites, it 	 was noted that there had 
the design chain (see Illustrationfailures that occasioned replacement of 

was called12). On studying these failures, it was noted that a heavier chain 

for. This change was first made at the deep well at Hania (160 ft.). It was, 
however, beginning to show up in another deep well (40 to 50 feet) after 9 to 

chain wab installed at Hania and is
11 months of operation. A heavier 
currently working well. 

12. Note the troKen link at the modified dropIllustration 
use of a chain
rod connection. This modification allows the 


link connector of the drop rod.
 

3.3.7 Upgrading the Lijality of Leather Cups
 

need to be carried out by a
Because belov-ground maintenance will 

assisted by the users, only parts with anational/regional maintenance crew, 


long life (more than two years) should be 	 used. This approach will reduce the 
will have to be mounted. In nearlymagnitude of the maintenance scheme that 

used were in poor condition even thoughall instances, the leather cups being 
they had been in service for only a few 	m-nths (see Illustration 13). Often, 

the back-up leather.the pumo continued to operate because of 

-19



Illustration 13. Note the poor condition
 
of the leather cups after 11 months of 
serv ice. 
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3.3.8 Fastening the Plunger to the Drop Rod 

The second i iost frequent probl em encountered was that the plunger cage had 
come unscrewed from the drop rod. Although the reason for this could not be 
clearly determined, it appeared that the jan nut was not being tightened 
sufficiently (see Illustration 14).
 

3.3.9 Standardizing Lquipment
 

Illustration 15 shows the diversity of tools that the field crews are 
repair visits. WASH feels that the numerous toolscurrently using during pump 

should be standardized to a few simple key ones. Such standardization would 
help to reduce the broken bolts and the tendency of field personnel to use 
pliers and lockgrips which tend to destroy bolts quickly.
 

maintenance
Illustration 14. The second most fre- Illustration 15. Field 
quent problem encountered was that tile crews have few tools. Thus, they tend 
plunger cage became loose, to make extensive use of iockgrips 

and pliers. As a result, many bolt: 
have been either chewed or stripped. 

-21



Chapter 4
 

OBSERVATIONS AND RECOMMENDATIONS
 

4.1 General Remarks 

Results of field testing indicate that the design concept of the ball bearing 
steel handpump is both well balanced and feasible. The 11 months of operation 
in the field have clearly indicated three main areas that need to be modified,
 
as follows: Handle pivot-bearing assembly; chain assembly; and base pedestal.
 

The following sections present the proposed modifications to the pump observed 
in the field. The report then examines some of the below-ground equipment and 
the needs for special maintenance tools. The concluding chapter outlines the 
course of action that WASH proposes be followed by USAID to develop a high
quality "Steel" handpump that Lon be manufactured locally.
 

4.2 Handle Pivot-Bearing Assembly 

Observations:
 

The field visits showed that, 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 rust that was evident in many of the ball 
races was caused by water leaking past the cover plates. It was observed that 
in the 
depends 

pr
rn 

esent 
only 

system the 
a frictional 

shaft 
fit. 

is not locked to the bearings but rather 

Recommendation: 

The existing handle pivot-bearing assembly should be dropped and replaced with
 
the standard India MK II bearing locking system. The assembly is locked tu one 
side of the plate through the inner race journals and uses two double-sealed 
ball races set in the handle. The complete handle assembly should generally 
conform to the India MK II standard design (see Figures 1, 2, and 3 - I.S. 
9301 India MK II Production Drawings). To achieve this modification, 
dimensional changes will be necessary in the roller chain guide radius and 
adaptation of the handle to the existing side plates. Bearings SKF 6204-2RD 
are available in the Dominican Republic and are considered by the SKF as most 
suitable for the application. The modified head should allow the handle to 
reach its upper limit above the present horizontal position (similar to the 
India MK iI). Thus, the pedestal height will have to be reduced, and there 
will be a slightly longer stroke in the cylinder. 

-23



IS: 931. -1912
 

13

~SECTION AA 

15 

14 

13 

12 

11 

1 

2 

1 

1 

1 

Waher (4mm thick )-To suit M12 

H3nut-M12 

Washer (2 mm thick) -To suit M12 

New nyloc nut- M1O 

Hex bolt M10 x 1-5 x 40- IS: 1364-S-818 

Steel, Grade B (see IS :2016-1987) 

IS: 1364-1967 

10 2 Bewing (shielded on 

9 1 Rclei chain (25'4 mm 

1 CMin with coupling 

7 1 59.~r 

1 Handle axte 

5 1 Chain copWing 

4 1 Roller chain guido 

3 2 Housing holder 

2 1 Bearing housing 

1 1 Handle bar 

one side) 

pitch) 

IS :8455-1972 

IS :2403-1975 

IS 226 St42-S 

IS: 1570-1961--C35Mn75 

IS :226 5t42-S or class 2of IS :2004-1 97B 

IS :226 3t42-S 

IS : 226 St42-S 

IS : 226 St42-S 

IS : 226 St42.S 

Part No. No. Off Des.cription Material 

Note -Welding fillet will not be less than 6 mm at all places excepting for bearing holder where it shall not be
less than 4 mm. 

All dimensions in millimetres. 

Figure 1. Details of Handle Bearing System 

Source: India MKII Production Drawings 
 4 



Source: India MKII Production Drawings
 

'''Oi_..*.2O 	 e~5~2S 

Manufacturing tolerance to be * 01 Manufacturing tolerance to be A- 01 
unless otherwise specified, unless o(herwit jspecified. 

4J Axle Bush (Right) 4( Axle Bush ( Left) 

*60 -~
 

CHAMFER x45 
ON BOTH SIDES 
_t __
 

L ------ I.-

.t	 S 

r 15 

R 30
 
"--4 47. 0.025 " 

Manufacturing tolerance to be 4-0'1 unless otherwise specified. 
IF Housing Holder 6G Bearing HouaJing 

$13 

02 -	 21- T.o*
 

Manufacturing tolerance to be j.0'1 unless 
otherwise specified. 

6H Spacer All dimensions In millimetres. 6J Plate Washer 
HANDLE ASSEMBLY PARTS 

Figure 2. 	Details of Minor Parts to be Used in
 
Handle Bearing System
 



--

EDGES SHALL BE 
OLE *10.S-e.ie PROPERLY CHAMFERED 

TO AVOO SHARP CORNERS 
0 30t.v 

o ,--- R 1 5 I S - - "3
(D 4 - - 1170-lo 

-
 €-,,'
 4A Handle bar 
-5 

.-- D 17 S 2±23 -I- _ _ _CD 

o 1 o 

Cy (n
 

C +
 

Ln
 

In 

J" 
 S O12
 

-
° : 10f'" F_'73 "025o ,,oo, -

147
 

Manufacturing tolerance to be :E 0-1 unless otherwise specified.

6B Handle Axle 
 6C Roller Chain GuideAll dimensions In mllilmetres. 

http:10.S-e.ie


4.3 Chain Assembly
 

Observations:
 

The roller chain selected by the Georgia Institute of Technology (motor cycle 
No. 428 or Industrial RC40) appears to be too light. In addition, the scheme 
to connect the chain to the quadrant has been modified to use standard chain 
connecting links. The light chain and the modified system seem reasonably 
satisfactory at shallow SWL depths (that is, 7 feet to 20 feet) . At depths 
greater than 30 feet, however, it is expected that early failure could be 
common. The one pump set at 160 feet (Hania) required a heavier duty chain to 
be fitted after constant failure of the original. 

Recommendations:
 

The design should be standardizeu on a 3/4-inch Pitch Industrial Chain H060.
 
Once again, itmay be advisable to follow a proven method as developed for the
 
Inoia MK II where the chain is anchored to the handle by a high tensile bolt
 
and self-locking nut, having a diameter to fit the chain link hole without the 
bush. In this design, the chain is welded to the chain coupling versus using a 
bottom pin as in the pump currently being tested (see Item 6D of Figure 4). 
While this is not usual practice, it has given good results in the India MK 
Hs used in India. A self locking bolt may be considered if welding becomes 
too difficult. (The 3/4-inch industrial chain would use a 5/16-inch diameter 
bolt; see Figure 4). The 3/4.-inch chain is readily available on the local 
market. The design should also be changed to allow the chain to run on its 
roller, rather than on the link, as is done currently. 

4.4 Spragg Base to Mount Pump
 

Observations:
 

The pedestals were found to be firm in all cases and to be of a high-quality
 
welded fabrication. In all cases, however, there was evidence of surface water
 
leaking into the bore hole. This situation raises grave doubt that the present
 
system would ensure hygienic conditions. Grouted bolts in a cement platform
 
also present a problem over the long term. If the bolts are rusted or threads
 
stripped, replacement is difficult as the concrete platform has to be broken
 
out to allow replacement of a new bolt. If the present method is continued,
 
wells will be open to pollution, and inmany cases the pedestals will rust out
 
within three or four years.
 

Recommendations '
 

To ensure a hygienic seal , the present base should be modified to have a 
separate mounting plate that fits over the casing pipe. This plate becomes 
part of the platform by being grouted into the concrete around the casing (see 
Figure 5). The unit must be completely galvanized, and overspecified in 
fabrication, as it will remain in place for the life of the installation (20 
to 30 years). The pump pedestal is then mounted on this fixed plate by means 
of standard bolts, thereby allowing easy replacement. 
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Table 3 

Results of Leather Buckets Evaluated by Lund University
 

Test Type 


1 Leather, 

vegetable 

tannage 

4 

6 

10 

5 

8 Leather, 

chrome 

tannage 

8 

9 

6 Leather, 

impregnated 

3 

Manufacturer 


SWS, India 


SWS, India 


SWS, India 


Sydlader, 


Sweden 


Sydlader, 


Sweden 


Richardsson & 

Cruddas, India 

Richardsson & 


Cruddas, India 


Sydlader, 


Sweden 


MEERA, India 


MEERA, India 


Million of 


strokes
 

(5.8) 


(6.0) 


15.0 


(17.4) 


(21.6) 


9.3 


(6.0) 


(14.9) 


(12.4) 


(18.3) 


Result
 

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 trush 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 obse, ving the tools -- or lack thereof -- of the 
maintenance crew.
 

RFecoma.2ndatior,: 

It is recommended tnat a front 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, similar to those used with the 
India MK II System, that is, crank-socket wrenches to tighten flange bolts, 
and the chain anchor bolt (see Appendix B, Installation).
 

4.6 Below-ground Equipment
 

Observation:
 

Generally, the below-ground conponents are good. The connecting rods should 
not present any problems over the long term. The locally procured foot valve 
(manufactured in Taiwan) is excellent and would appear to be quite suitable
 
for the two-inch cylinder. The piston has been made to a high standard of 
casting and machining. As with so many projects, however, the leather bucket 

weor seal is an outstanding problem. Without exception, every piston 
extracted should have been fitted with replacement seals. Unfortunately the 
locally produced leather bucket is of low quality, and if fitted, it would be 
a constant source of failure.
 

Recommendation: 

The immediate solution is to import a high-quality vegetable tanned bucket, 
manufactured to sul. the cylinder diameter and the piston. Various leather 
buckets were recently tested at the Lund University (see Table 3) in Sweden,
 
end the results suggested that the leather bucket supplied from Meera
 
Engineering Hyderabad India could well be the answer. It is recommended that a
 
sample of the cylinder and piston should be forwarded to Meera Engineering, 
ard suitable leathers equal in quality to the 2 1/2-inch buckets supplied for 
the Lund test should be procured. An initial order for 1,000 would seem
 
reasonable, followed by a further order for 2,000 if the item proved 
satisfactory in terms of operational life and cost. Upgrading of the leather
 
industry in the Dominican Republic to improve the seal quality could be 
considered, but only as a long-term effort.
 

-31



Chapter 5
 

FUTURE COURSES OF ACTION
 

5.1 Discussion of Alternative Courses of Action
 

After examining the findings of field testing and observations made during the 
visits to local manufacturers and suppliers, WASH held discussions with the 
Mission, S&T/H/WS, and LAC/ENGR. As a result of thes.e discussions, the 
alternative courses of action shown in Table 4 were considered. Tne sections 
that follow discuss the more viable of these alternativps and then suqcjest 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 handpump element of Health Sector II Loan Project. 

3. Use locally manufactured handpumps. 

a. Cast iron pumps (SW & DW). 

b. Prototype steel pump.
 

c. Modified prototype steel pump. 

d. Other pump: 

1. Blair SW plastic pump 

2. India MK II pump 

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 gravity lines 

b. Rainwater. 
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5.2 Results of Field Test for the "Steel" Handpump 

WASH's field survey found that the 16 units have required 58 repairs in a 
period of about 11 months, in spite of the fact that 10 of the test units were
 
operated as shallow water pumps (that is, with lifts of 20 feet or less). Of 
those set at depths beyond 20 feet it 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 
actions. in revc.ieing the data (see Table 2) one also finds a direct 
correlation between the depth of the well and the number of repair actions 
(that is, more depth equals more repairs). In all cases, the user loading 
appeared to be quite light (+/- 200 users per handpunp per day). 

In contrast to the DR test, it was found that 230 India MK II handpumps had 
been installed in Haiti. Mr. Raymond Janssens, the UNICEF Engineer for Haiti, 
indicated that the first unit to be repaired had operated for 22 months at a 
depth (static water level) of 280 feet. He estimated that this pump was 
serving approximately 2,000 people per day. The required repair was that of 
replacing the ball bearings in the handle support system. He also indicated 
that the Government of Haiti had standardized on india MK IL handpumps and was 
not allowing importation of other types. He went on to say that UNICEF's 
landed cost (India to Haiti) for an India MK II unit was US$320 complete with 
100 feet of 1 1/4 inches galvanized pipe, connecting rods and a cylinder. He 
indicated that UNICEF expected Haiti to install 400 units over the next four 
years.
 

Although field tests were riot as vigorous as they should have been, they were 

instrumental in establishing the following: 

a. The overall design concept of the "Steel" handpump is valid.
 

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

e 	Improvement of the handle support system 

* 	Improvement of the chain connector system
 

# 	 Improvement of the pump base mounting system. 

c. In the below-ground element there is 

* 	Insufficient evidence to be able to recommend use of plastic 
drop pipes 

* 	 Sufficiert evidence to recommend the use of a three-foot long 
plastic cylinder made from a section of Schedule 80 PVS pipe 
that has been threaded at both ends 

e 	 Sufficient evidence to warrant the use of the imported brass 
foot valve 

e 	A need to upgrade the leather cups being used
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* 	Sufficient evidence to recommend the continued use of ten-foot 
sections of galvanized iron pipe 

a 	 A need to weight the drop rod when the static water level is 
less than 15 feet.
 

In summary, WASH feels that if the current "Steel" handpump design is upgraded 
as described in this report, produced under a supervised quality-control 
system and installed -nder adequate supervision in wells up to static water 
levels of less than 150 feet, the results should approach those of the India 
MK II. (General trouble-free 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 all the alternatives shown in Table 4, WASH recommends that 
the following actions be taken: 

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

* 	S&T/H/WS should build several prototypes and develop plans, 
specifications, jigs and fixtures, gage kits for a "Steel" handpump 
to be manufactured locally. 

@ 	 LJSAID/DR should use the prototypes and documents to locally 
manufacture a limited number of examples following carefully 
supervised quality-control measurP- for manufacture. 

9 	 USAID/DR should install +/- 100 examples of the modified "Steel" 
handpump in one area. One-third of the pumps should be shallow 
well, one-third medium depth units, (20 to 100 feet) and one-third 
deep-well units (100 to 200 feet).
 

* 	USAID/DR and S&T/H/WS should carefully monitor the test results for 
the durability of the locally made handle support system. 

o 	If the modified pumps on the deep wells give good results, then 
consideration should be given to producing the 750 units needed by 
!PSAID/DR to complete the Health Sector Loan II Project. 

All of the foregoing recommendations are based on the assumption that all of 
the locally manufactured handpumps will be carefully made by one manufacturer, 
will use quality materials, and will be inspected by an independent quality 
control agency prior 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
 

If 	 USAID/DR decides to proceed with the local manufacture of the modified 

"Steel" pump, it should immediately carry out the following actions:
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a. Four prototypes of the modified "Steel" design 
manufactured and sent to the Dominican Republic along 
plans, specifications, jigs, and fixtures. 

should be 
with their 

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, anc 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 installatiun 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
 

Installation must be effected either by a fully equipped and trained
 
governmental team or by reputable subcontractors. Under no circumstances can
 
a deep-well pump be installed by a semitrained health inspector assisted by 
the village. Even shallow well handpumps require skills beyond those normally 
available at the village level.
 

If the project is developed in this manner (the production of a durable pump, 
capable of long term trouble-free operation, correct installation),
 
credibility will be established at the village level. If community members 
value an installation, and it has become part of their day-to-day existence,
 
they will find maintenance support, either from governmental agencies or from 
the private sector. It is interesting to note that in India the private 
sector, with support of the villagers, is taking over the maintenance
 
structure, thereby relieving the state governments of this responsibility.
 

5.6 Disposal of Existing Cast Iron Pumps
 

The AID cast iron pumps previously supplied to the program should be used for
 
the shallow well application only. The units at present operating on deep well
 
settings 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
 
feet.
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In the future, consideration can be given to the Blair system for the shallow 
well application (see Appendix C for details). It is, however, too early to 
recommend its use without further field testing. Test results will be
 
available towards mid-1985 and this system could be phased in to replace the 
AID cast iron suction (20 foot SWL) pump, if the field test results from Papua 
New Guinea are positive. 

-37



REFERENCES
 

1. 	James, B.E., G. Murdock, F. Pareja-Gil, and P.W. Potts. Prototype 
Development and Technical Assistance to the USAID/Dominican Republic 
Health Sector II Proect; Georgia Institute of Technology, Atlanta, 
Georgia. April 1984. 

2. 	 Plans for local manufacture of the March 1984 version of the "Steel" 
handpump. Contact the WASH library for information. 

3. 	 Bidding documents prepared by USAID/DR for local manufacture of "Steel" 
handpumnp. Contact the WASH library for information. 

-39



APPENDIX A
 

Reports on Field Repairs to 
"Steel" Handpumps being Tested
 

by SESPAS
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Oinl . hCria qlue usainos actu~iflnieflte, 

ins zapatiilas.
Snecvsorio afinar 

a*rd' rCopada. y qucd6' func~onafldo bien 

homlba 	 In re -Pdiez . 1w-os taBinbof1: cIfl10TIO: Fron tc al. Si. Jos6 
Ca extcrior , ya clue fiita umi 0 ) -caja de bcd as 
V,1C 1ii 01 1.lu 


rota .
 

seestg fIMCionando bicii. Adorings nunca 
,ctual 	 lojJi C' sta bomba 

han sido -e-xterior.hin sacitiuu, ya. q).e sus reparaciofes 

sal udi
S in ot 	* c, iYdrticul ar pur e'i miw':ItO lei 

-45 Ayud~t dc iigadas 

I.,l/ Se to 11. 

P/I 



l Salud II. Iet 'li'ar ... 

3
 
A' N* 51 
 Ui 

I. ~ ~ ~aTl ~ Ja MI.~r~a 

e a
* .S. *igui ]r Dr 

;aourc Sectoro~o'de councalSa~u II.i la 

tador.s: irgU co DiF'leieea: -1 ~ lSS 0 '111,ri .11 

uie bombC m-,ida (T1;ILa, istal ae 'la':dead* do come 

do la mte-.fu 

profn4 . grorav 

c~3~a%_(pjsi(,?'Ato hsaapaac I mdo la ci cadd 

do).o 2aArtjOVJJ,.,1L3 habia istada un:'l~ bob 
instalada *)ItI cual ',ioe musatoidepoesta protoC -tiO con!;los3" 

tubeiat'I P.VC.I'-SUnida po da S
aires doi thacerpraeasta la 

Lem'; culct o LICZ ill-n~ascm 
1)ado1iws ah yqulinbo a 


i 
 :.i i-iia .oo fu)cilando yid a- t-in caladoI do 1/11/.LLiad hie 

I ')ia tala l dtal JIL. tCurIi t..) I sa os. 
Vi e laUO iidcil ins :.i,,t 

Li'i v-ri' jnrtLicoLi r p~OT cli id-aiento, le sa.' ud a. 

Muy, atclit~fatC, VJ. 
-46



c Lt ov',go N 

AS -1I No. 

Sa~t 	 71 it VoiZi't 

D'-L. Jo.,, M. HeLVtc Cabka7t, 
CooLd.Ylad(;k' GenLatk Acucado 
VC,5l'L'L.. L(' Secto'L SaZLd 71. 

f'L~ia.; A10 Noi. 517-UI-030. 
SU DE.Si'/%.UH. 

V.Ca.: 	 S c ffot 
Ju~an MZ A'%dm b . 

Enc.. de A~mar-6.ti. 

,LA-c -o/C.. Hve.4o.e~: 

CotL.,1e;t pm/ medio dc a p'.e.,,ente, me di-t,/LLc a .6ted, cen Za 

zob c La &epa/ .6n electLuada a Lna
dliina.L.&u ci de. comunicaL~c 
bomba -zti po, e~n La comunidad de Las Tab42a., Mun'ic'pito d., Sa.

coinpZeta, qa qe ten(a
En di4l;l /epa4aci6n Za bomba 6ue . a.ada 
como uanica i'Cepac. p(' de.,6at/Cniado e~n et ortdo de La .tbe.,.-cz, 


/'LLZC.i 
6
IC, ac.te ue .6otucionado y La bomba qued6 6uriconando bi.en.
 

nu.evo.deCte~ZLio e.in 1taLado de 

bc'mba 	 ci cuaf-quin'C mornento,lia.0 evto(l bs5eq/va.c-6f, qa qLuc: a 6,ta 

1.iuzc. ;.&C. 	 pa.sa~dviz.s ee.d.ichio 

Ajtudante de 8tigada, 
Paog'.%ama Sectoi. Saltud 1 

JJP/dp. -

AI4EXO: FojmuZatio de P.epaaci6n de Eomba4. 

http:A~mar-6.ti
http:DE.Si'/%.UH


ScI10roI.gO VN 

06C. 

V.~.2N~~'.HeL'A.eJ~a Cab~lxt, 
C c f, vo~ Pnnct. Ar-e4do 

t £e tot Satd II 

L 

M O.r: 3 e -Ok'C 
Juan M1L. xtd bo 
iic. de~ Atmarcn 

e-6 , 

po4%redio de La p/e.4enlte met dZJLkj vLa azed,
Muy cotzcf,jurte eeatu.a.

cc' jii~ctid de cof:WL.LcatLZeI hobk.L. at ,Leg0JL/i(, 
Holna, OaxVtet6&do C 4ucib" a Zaz comundades deipctcu-Uen 

y 1. I cL.LL6, con rno.Uvo de i.r~o-waJte La ait~ae6n en que 
..6e elM CK;Ue. bormba-6.t'Ue6 a 

( ~Acok-tZ'., Lacdi6f deta.Uo bornbat dafiadiL6 y 6uL ubia4 6 L: 

JQLABLAS. 

Matitna Ant. Pegavtzo.
I- Bornb)capuo4PO 6Lente a Z~a S/ia. 

6eqafn pa&a'coia.
i6.ta bu'iba hace (15 una .6einataa, qu~e s&e daild y 

ada det, pist6n, po,%to qu~e ea nechajL4o 6aeaajLLL
taa.I e.6ta ha 

a e6.ta comwI.dd0"feornp~e-t.a. QuieLo, espe.4j 1Leae que 
U4t RLtxa. latc, u~tl 6(LaciJoflGu-

La bovba que' 6c enuenltJa en 
pMa a que h ay. q u camnbiakte Lanoh cah6qLu.zOh6.do, bi~e,. a 

CA gRETON: 

LOAAE&PU- Ua.ta bo:3Wa a pe.8 be.oo P&O~ta44pO Jaen~4%. S4 
*~ ~ hd jhlh.qL , caja, dboA ota; 04to. ~ ,tojando tZene una 

.tanto,V, nce. aJLAo cami~ba4LC dicha~ ia. de bota. 

Ademb~ &eA e'~~ta e-omanindadehay C21 'doh .ombab da~iadas, &tna, 6unw 
S'j,".6 y ot~a £jaente a Wtagoz'~

te a j-a ze04hokat-d-10 dile.4:06 

-48



Sanito Dom.Lnyo, V. N. 

10 de octubte 1984 

AB-No. 038 

SCRIoA
 
Vi.. J6,66 ~ He.4eta~ Cab hat, 
Cooaii&;cdot' Genu.a Acuerdo 
VC~.tcfMLoU Sec.t0' SaZud 11. 
P&.tamv7 AID No. 517-U-030. 
SU VESPACfi2.

V.Co: seFiio4t
 
.Juan Mt. A4'dkbote45, 
Ene. de AtmaCe.. 

Vi.6tiL,&-i'j Vt~. qet.?eLa.: 

wu.ted, conl..la
Co'itC~rente pot medio de ta pteene me di4Zjo a 
~r.aLLa&de conni~c.atZe., .6ob~c Za kepat4a.!L eetuada a (1) 

una bomba ptototLpa en La ccljuLn.daddde Ca,%Wat~ Abaj a., 
E,6ta 4ecpqk'ac.e6n 6e LZevo a eecto et dta.:2119114.. 

Su ke-pata.ciL5Jn zdZo 6LLC erxtet4o', debido a quc 66ta zo~a *.ompi6 

~n pcaadok, Z cuaZ jue caniado, como alniea .-Lepaurae-Ln. 

Sin a.C.La tLzZa) pot e.Z inomento, te 6atuda. 

Muyj ao.'amente, 

J06~ a Fa ~r a, 
IAkudante le Bx.1gadah 
Seectox Sa~ud 11. 

J3P/ dp 
. 

Anexot, F04mLutaZo de Aepaxaci, nl.
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Santo 	I)oliiirgo1 , 1. N. 
ZO d6 	Sct:iCillhru 19B4. 

AlB-Nu, 	 036 

Sefior
 
Dr. Jos6 M. Herrera Cabral,
 
Coordinador General Acuerdo
 
Desarrollo Sector Salud II.
 
Pr~stamo AID N-. 517-U-030.
 
SU DISPACIIO.-•
 

Via: 	 Sefior
 
Juan MI. Arab. .. s,
 
Enc. de Almac~n.
 

Distinguido Dr. Herrera:
 

Nuy Iortismcnte por medio do la presento me dirijo a usted, con 

sobre 	la reparaci6n de la bomba
 , I~fiialidad de c1muna , 
prototipo, situada en Haa
 

6sta bomba s6lo fue ex-
Quiero rccordarle que la reparaci6n de 


su problema era que vega los pasadores que
terior, ya quc 
unen
 

las cajas de bolas y la "T" do acopi'amiento con !a cadena rota.
 

Estas piezas mencionadas anteriormente, fueron cambiada , ademds
 

dc la cadcna y la "T" do acoplamiento.
 

Doseo 	manifesta'rle que a esta bomba se le anularon los pasadores
 
a un canda'(Ping); ya que la cadena va unida a la "T" por medio 


do de 	 la misma cadena. 

un cnvarillajc muy fuerte, tanto la
Dcbido a que 6sta bomba tieno 
 -so le 	pusicron ias fuerte.cadcna, comO las cajas do bolas 


se encuentra funcionado en perfectas condi-
Actualmonte 6sba boniba 


ciones.
 

Muy atentamente.,
 

ulino,
q'a

Jos* 

Ayudante. do Brigadas,
 
Sector Salud II.
 

-	 -50JJP/dp. 




~Mix?I 

.Sa)LtU VUL1190g V. N. 
6 de setenb4 1914.

D~q. j.'s6 M. lle:LLeL Cabi~a.L, 
d~h a4!'/Lc.iiciiat Acut'.'t.do 

L)&aL.4A.) Sec-toL Safaid 77. 
P.i~t.4WAID f* 51 7-U-030. 

(1 

SLI DELSPACIIO. -

VCa.: 	 Seim 
Juan Mt. AL1~a~ 
Enc. de Atran. 

Couuti-cC mredio dc. La p/,Lesencf me di'Kjo a uwted, con 
et viajc Acra&.zado haciaCa *.;,(C.cdad dc. corrnwicapL~e z6vb'zc 

de ,-..pak'taL bornba.. 
>La ct!uuii Ltad dez CaLcLetJi co,,i C ob] tiv 

toa bonba-6 tepaP~adas:zo;,tuaci6n deta32.o 

a Za S/La. Ate janikd4 Gunz~.LZ
1,o,Bu)baz 1.iw4.ot4po: FiLen-tCI-	

quie, ten~a et pi&~tnd~sum~oeE, ta boic 6u p,!ob~eriia e/La 

cZ 4ohdo de ta tubeii.ta, poAz Cu qu~e 6tue nccesak'o .acaL La .tt

et chcqueasZ dcc~tado y U5~ zapatZ
beC.'a 	 comptjc.ta.. Adviis tejtC'z 
tta,6 dcZ pist6j , polL to qcue 6ueLon caiib&'.da .6-ta piLez". 

La S/La. Jo.6e~ifa P6,%e..I1- Somba en Lo6 Maa.qcCe Fpp.cnte a 

tcn.fCa La ;tubv'ita /,a~dade L-a bornba, pe-.


E't-tb-OmFba cs P.V.C. y 

iLo p:Ld~rnu iLe~cata/l~a e ifltaZa/La de nLuevo. Ademas .tenia et
 

caiiib-.ado.cIhcquot'6 dauiado, Pol AZo, que .*6ue 

Le 6atuda.SiLn oi 	-to p.a/ittcLLtait P04L 111011CI'tO, 

A.entamen-te, 

JO-6 	 'qk~l0,0 
Ayudacte de B5d A17.SectoL SaLud 

JJP/d:;. -	 -51-

Anexo: Fo'LmuaLAO, de %cpa.Aaci6n. 

http:caiib&'.da
http:comptjc.ta
http:tubeii.ta
http:Gunz~.LZ
http:L)&aL.4A
http:Acut'.'t.do
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Santo 	Domingo, D.N.
 
24 do 	 julio 1984.-

AB-No. 	 027 

,
Sefior 

Dr. Jo ;6 M. lerrera Cabral, 
Coordinador General Acuerdo 
besarrollo Sector Salud Ilfi 
Prestuno AID :J. 517-U-030. 
SU DESPALCtlO. -

Via: 	 Seflor
 
Juan M1l. Aramboles,
 
Encargado de Almac6n.
 

Distiiguido Dr. Herrera: 

la finalidad de comuni-
Muy cort,snentc me dirijo a usted, con 


carle sobre algunas reparaciones de bombas prototipo y la s,.u

pervis6iji de las tapas guias fabricadas por el Sr. Cedeho y las
 
a con

dcmis boi .bas prototipo, en las comunidades que sefialar6 


tinuaci6n.
 

Bomb s prototipo reparadas: 

Esta bomba tenfa la cadena rota,
1 jHja; Al lado del colmado. 

reparacion.
por-C-sta raz6n fue cambiada, como finica 


Esta bomba
Frente a la Sra. Alejandrina Gonzalez.
Carret6n: 
cajas 	de bolas desgastala base donde van colocadas las
tenia 

cambiada la parte superior ue la bomba,
das, por lo que fue 

cono Gnica reparaci6n.
 

Esta bomba s6lo tenia roto el pasador que une la\
 , Tablas:
1- La.z

cadena, cowo ('nica .reparaci6n.
j-ifIonca con la 

las demds bombas prototipo y to-
Quiero rmanifestarle que, revise 


das estin funcionando bien.
 

que se encuentran las
detallo las co.ndicioncs en
A co tnuaci6n 

.apasg fabricadas por Cedeflo Industrial.
 

Esta tapa guia perdiS
1 seflor Luis'Santos.
1- Carrct6n: Fren-
un()--bloque resban un (1) casqui o; po frz de 

-5,2 C-




Santo Domngo, D. N. 
25 de jLufnio 1984.

ALb-Nu. 0'23 

V't. Je'6( M. H~e4et. Cab~aL., 
COOLd~.a~~'LGene.'taL Acue.'tdo 

V;~sato1o S~cot SaL~uad 77. 
P&6tortio AID No. 517-U-030. 
SU d)5SPACHO.

Vk'a: S eiio4 
Juan ML.. A'udmbo~e.6, 
Enc2. de AL~mac~n. 

DiL.ti,;uuido V't. He.44e.4a: 

6inaL.Ldad de comun--Muyq co-qlt(,men~te me di~'t.jo a us.ted, con LZa 
de .tz. (3) bomb"~ p4totti.po en'.acaiLCQ. sobtcL LZa kepatLaci6n 

ptototipo en LYa.-comuii.cdaci de Catetn y un a (1) bomba .tambn 
nt., L:sa.6 bornba.6 6ue.4on k'epa,-Ladaz6 eL. vie~nez~ y 6~db ado pa.zado 
de.Lrrnc6 en cuAzo. 

en.A contiuac.Z6n detaL.LZo Za ubicaci6n-yLo,6 mratetzaL~es u6adoz 
dicica. tLepatacionezs: 

seh~o'ta r-ULOGIA GOZALZ
.P1-(una)Eii Ca,?.'et6n: AZ. Zade' de La e 

"ta boo-bo tenCa eTL pist.6n de.6caA;Ko en eZL 6ondo de La .tubeA.Ca, 'L-a 

cuaZ fhubu quc 6acattLa co'mpL.e~ta y a e6.ta 66Zo e Ze cambiaioni LZa 
dem6 e,6staba bien.apatit.a/ deL pi,5t6n, ga que todo LZa 

MELO, e.6ta born. 6e~loa JULIO ANT.En Cavte.t6n: P~ent, p'Lo--I'-ut ifl pii.t6n duvaarnado en e.Z 6ondo, como dnic~ob ta,,ibd(iV teZa eTL 
b~emna, poi La que hubo que 6aca4Lt corpL~eta. A 64 .ta no 4e..Le 

c.bi46 nada. 

-una) En Ca't're.t6n: F'~ente a Let zeiiotha ALEJANVRINA GONZALEZ, 
caja6. dc boLazi q et. .e.&,izuf-o de La paL~anc~alC,''ta buiba .tenta LZa,6 

de69 ak4,ida, po't.e6o aaz~n 5e e carbiavon Lo&6 6iguiente,6 comporlefl

. . 2 's)"t..C ajas de bLa............ 


.7
con Lta\Par.ad,.., que une La6 raja& dc bciLa6 
pa~aiic~a...............
 

-53-W 

http:p4totti.po
http:di~'t.jo
http:He.44e.4a


- -25/6184AI-Nu. UZJ 

Za patanca que jud coZocada i6ta born-Q&LCJLO Wni An.68tatte quc, en 
aLa, v-i cLmid4ad a Za 'IT" de acoplallien~tO pPI. mcf..o un candado de 

Za in,ema cadena. 

donde van coZacadu- Zas caja.e deAdeni6 tc cornunZc~o que., Za bas6e 
bocZa, e.tj dega~tado.4 p04 to que hac~e que e,ta46 6e dai~en con 
m&6 iapiLdcz. 

1~(uaaa At tado det cotrado, eta~boniba 66to .tenthi 
cambi~adaA., ~c'ui .niLcaZa~c~j<>i~Z~'~iLotazpot to que 6ueon 

Eni o-.o co'de~n Ze comunico que., ct .6eiojL MA~RINO HERNANDEZ, no.6 is.a 

ent~egad&I koe ziuint mate4i.ate6 

. .. *.11T" DVE ACOPLAMIENTO DE 1/2" . . .. . 

2
'IT" DE ACO' LAUI.f-NTO DE 7/16" . . .******. 

Tcoda6 66ta-6 "T" de acopamiein -o en pea ectaz condicio'neC6. 

. . .2.. ..Ccangui~jo de. 2" 1. .. .. . .
 

de. Zu,6 uaCcs (8) ucho de e.ZZV,6 AuAJLull JL&C.AJidV6 y tus ,te.tantek6
 

(12) docA' )echazado45, ya que etoz tienen t4o&c4,s de- 7/16"1 y abe.
muw6 que to65 p.tone6 de 2" Zievan ao.~ca6 de 1/2 

Si~n 0b.Lo 1)d)LtcutahJ Pot e.t "1lfkltO, Ze 6atuda. 

AMuy atentamente, 

AyUdante de B~'z.ada, 
Pl.log'taina Secto& SaZud 17. 

JJPl/dp.' 
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I~~ tie ma 

Seoi, Sad 

P~~c'A" D 51 17-U-O0 30 . .. No . 

V.T',a~do* D/L. He',%&e'lm: 

U. IA(1 (;'L 	 (Ind .' c!. at(IiI v-' '6 mI e,i lPlIdi it.j Jo 00o~ .(i.. 
z ., 6vbP Za 	 tepaiaci6n de (3) tt.u. bomnb'a ;mcJott;.. 

ax .6 	 queA i'. a~J1C~, .tatt.vc ,-us.5 u JZuC. yIj fl,(cC/L~aL(t.,it c i 6n 

* 	 Pinos fcjt a i(a 6eii Ateja~id/A,0ia Goiizaltez. E6 
cdja,6 de boZcs aoc.'ta y eZ pa~ado4,qu.e, uLi.

tI. -a ZZTiZW(2) do6 

M')jta. bon te'.6~acada.Es~taCu.(Tateq: Fic.nte a.MZ~gLo.6 
e 141, ya que etZ pi.!t&fL 6taba di 'Lnaadu L±n .C (oju do. fa 

. tenta (2 ) i,,o,6 caja de. boZa6 JLOtaA5 y eCt ..pa.4a&
t.Lb '(Ca, adem6.6, 

(2 ) doci pIL v6 &()t (iac.t.6, .d0c6 g a 6tado , 


Ob s v.;acti.6n 1.C IngeiLctW LL: t'tt.Cdez Ze. e~xhul~/ta qu~e jw~

d .oP,' inc a 6 	 tao,b i Lii 

.st iL'pL'Lf 

ya qu c, .6c e~nca en t'a .n niaZ e&~ao 
1 caa6 Un.. d.ee.6ta. bomba , 

I.~;, liak ~ AZ. tado do.Z c.:Zmado. E/6ta bc'mba 6ue 6cada.y %cpr,

/Ladca$l(7uc tenL'a LZ pia6t.. du.apunado efit CZ 6ondo d. Za. tuea 

jI.)p(( iidti (, n ~)i a it vI3!)i fn v.II -'Ca. c. tii '.Ci L (I Ca *C-a vs .iu 1 ' (6tAa'.-( 
D mpb611106t,i

quivis cilb., ef 	 Ingi.Le/LC Vau de. y Au i ti.j I c 

(,Ii 6LL1:c-LonIan~do 	 jpuiL~ec.tamueLtC-..ActL~aiiclI S't.t~aob'nlba6 L,. 

"will' C..'11 t , l~dt.o;; if..6iSill w~ pal, t( 

Muy atentame ntC 

Ayudaitto de '.tLda, 
SectoL SaZU-t 1i 

* -55
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AL-N.IV 

Ac;~f SVu 17.517-UI~tz 

*iz,~; 'do%. 577-14-030tI 

...,uyi .0 iY~nente me dZ4aZjo a uste~d con ta ' laid, t.' 
'L- V 
ad 

taa 


...
* 


( 
a < ~ 

I * 

FL 

(UAL I 

sobz et viaje %zea.izadopoz. qwce~n 4us~b Ci a~
;: oZe .68/4/84; h a ci a U6acomunidad e.6 de. C 

I c. s condiciones enr que s.e encc-.Lan Zaz b,?iba6 bz.6
?it diha comnidadc~s: 

",)TOTI1P0. 

Lrta eZonZc~a 
"EtuZogio Gonz 

E iEpan.ia Santo.6 

JuL.6o Ant. XI.a-o. 

a.a Saa. 

Buena 
z... ... . 

..... 

l~aPtio......Suena 

F-t,.tea Mitag)O,6 4Icjta.. .... Picada 

L4s!t:a r hae, gpiox.!rnadanlc. c (1) 6,-,inanaG, quc. e6.td da~iada e 

i(ndic.. qes~ e.t 6a 6ada, det p4 t64, -pc tL quc ee6 nec.eaA o. uL6aJL 
~'Z:7.'depa~a 6u 'Lepcac.i( 
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IOS I'i1141 :: 

Lt-.
AtejIlli/L.lilI Gunzt 

c.w uI zCaj'7 IE:. (ai',nb etpez.ait qu. (A6 Cd to'C o nando I 

de. b.oLaS /iota, poit, Zo qLuc hace, que 46u paa,L..ue e Lt ,e. 

*BQ1Fiora Tomb6 Cmtmona. . .. 

A..':. det cotmado.' 

e6t4 buena tL .Lta ya t.amLa cu(4.1-E*, L ,iba, a pe.6 aL que 
r.(t s~,debi.do a 6u pe.6o, ya queamdd 

enueve. toda Za bake de, Za pZata~op~ii, poa4 -: q:,.. L-. tqtu-:vi 
Lu cont.i4a'6o 1,Le

cfU. quec 6!6ta .6eaiepa-loda,qo. que. ac 

4c. t,a detaZ~o Za,6 coni.ieones en: qu --.c encuLenti~jn .,6 
.cU1..6k 

7.4 .~ ;AS, .ab4.Zeada.6 po4: CEDEINO IN')--ST:,.AL, S.A. q Zm boin-I 
t' id:, ,jL diCha6 *,ondadet: 

1 F.&.C a RaaeSaZdafct .............. Bena~
 

4 1 Lu. Santo6. ~.......* I
 
.I 

1 ~VotandaFa6. 

CLh'.Es .'IbO de±6 caita .a tuI, t-~Ciz
 

I FkLltfa a RajatR6.LO...
 

* ' a J0,56 Joaq u.fn A4,%i ....r'C Ixl 
Fz i n in Ptfhe z.......*"'*~
 

http:jatR6.LO
http:IN')--ST:,.AL
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April 2, 1984
 

Manuel 	Vald~s, CRD/EIG 

Repairing of Georgia Tech's Steel "Prapsat Haina and Las Tables 

Dr. Oscar Rivera, ILM3 

On March 27 and 28, the steel pumps locateZ at aina and Las Tables
I. 


were repaired. A-eesoemel-of 3 persons from SESPAS under the super

vision of Ing. Valdts were appointed for the task.
 

2. Haina: The pump at Haina was disassembled according to the prescribe 

procedures. Primary, the problem was estimated as broken center rod at a
 

deep leirel or worn out leather cups, by the fact that the handle could 
be
 

When the entire steel rod was pulled
moved with relatively minor effort. 


out it showed the cylinder plunger completely disassembled. Upon
 
of theexamination, no sign of damaged threads were evident in the cap 

plunger (see photo). Then the 2 inches pipeline was raised and found the 

rest of the plunger and the leather cups inside the PVC cylinder. The
 
aso shoved no sign ofthreads of the inside tubing of the plunger 

damage 	and the leather cups also showed no noticeable evidence of unsual 
shrinked L 

wear. We understand this happened because the leatber cups 


little bit, wJth the condition of leather cups not fully tightned 
made
 
We
possible ttiei-vmigsuemefit of the central tubing of the plunger. 


want to bring to your attention the fact that after more thY. 15 days 

without operating the pump, only 20 feet of the 2" drop pipe was empty.
 

At reassembling the cylinder, one new bottom check va&lve was 

installed and n.Iv one of the existing leather cups were changed. The 

existing PVC cy. ...Aer was maintained because it showed no sign of unusual 

uear. 

The complete
No trouble was found in reasserbling the entire pump. 

Water delivery of the
operation was made in about 6 working hours. 


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
 

The problem was the breakage of the upper pin of the chain (see
week. 

The pin first bended and later broke in one of the outside
photo). 


that the pump had been subject to
points 	of the chain. Villagers told us 


a tremendous effort becausewas the only pump working in the village
 

for the last 2 weeks before breakage.
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The pum was repaired in less thLn 30 minutes and started operation
 
When raising the
 

iunediately because water was up to the outside nipple level. 


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. I. Herrera, SESPAS
 
D. DeWitt, CRD
 
Ing. George Murdock, CIT
 
Lngineerin£ Experiment Station
 

Georgia Institute of Technology
 

Atlanta, Georgia 30332
 

Drafted by: CRD:MValdBs:msr
 

Clearance:
 
CRDO:LArmstrong l
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L Georgia Institute of Technology 
ENGINFERING EXPERIMENT STATION 

Atlanta, Georgia 30332 

March 23, 1984
 

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

Estimado Ing. Valdez:
 

Esta carta es para reconfimar la conversaclon 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: 

-'1. Retirar la palanca 
2. Retirar el cabezal de la bomb& 

/ 3. Retirar la placa prensdesto 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. 
para remover la*Si este procedimiento no da resultado, use el tripode 

varilla.
 
5. Retirar en cuerpo de la bomba (si fuera necesario).
 

bajada (si puera necesario).6. Retirar la tuberia de 

que usted tomara apuntes sobreEn nuestra conversacion usted me informo 
que tendra una relaciontodo el proceso de reparacion de esta bomba y 


la bomba.
detallada de la razon de la falla de 

en esta actividad.Le estoy de attenano muy agradecido por su variosa ayuda 
sera 	analizadaLa informacion que usted nos proporcione es muy importante y 

el mayor cuidado por nuestro personal. Esperando tener pronto la oporcon 
tunidad de saludario personalmente quedo de usted, 

Ing. 	George Murdoch
 

cc: 	 Dr. 0. Rivera
 
Dr. M. Herrera
 
Ing. B. James
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2Georgia 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 hanopumps 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 I A UNIT OF THE UNIVERSITY SYSTEM OF GEORGIA 

AND AN ECUAL EMPLOYNILNT/EDU .JON OPIORTUNITY INSTITUTION 



Dr. Oscar Rivera
 
June 20, 1984
 
Page 2
 

6. 	Concurrent with item 5, train representatives from the manufacturers,
 

SESPAS and U.S. AID in methods and criteria-for handpump acceptance,
 

inspection and testing.
 

7. Train installation crews in handpump installation using the installa

tion equipment and system developed for the GIT steel handpump.
 

8. 	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
 
Our
design be replaced with the GIT steel 	handpump design and with good reason. 


not 	become evifirst generation design had certain design weaknesses that did 


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-

Henry Van,
tional AID cast iron handpump. In my memo of January 1984 to Dr. 


of which ,cu received a copy, I made certain qualitative comparisons between the
I
AID cast iron and the GIT steel handpumps. At the risk of being redundant, 


will repeat that list.'
 

AID Cast GIT Steel
 
Iron Pump Pump
 

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


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

3. 	Manufacturability
 
Better
(Ease of manufacturing) 	 Poorer 


4. 	Ability of Medium Skilled
 

Workers to Produce High Quality Lower Higher
 

More 	 Fewer
5. 	Number of Moving Parts 


Restricted Readily
6. 	Availability of Base Material 

(Steel vs. cast iron) 	 Availability Available
 

7. 	Availability of Accessory Material
 
(Steel for pins and bushings, 	 Restricted Readily
 

Availability. Available
bearings, chain, etc.) 
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Dr. Oscar Rivera
 
June 20, 1984
 
Page 3
 

AID Cast GIT Steel 
Iro-a Pump Pump 

8. 	Corrosion Resistance of Base
 

Higher Lower
Material (Steel vs. cast iron) 


9. Routine Maintenance Requirements 	 Higher Lower
 

More 	"
 10. 	Ease of Maintenance 

(Replacement of leather cups, etc.) Difficult Easier
 

Higher Lower
11. 	 Initial Cost of Pump 


Same 	 Same12. 	Ease of Installation 

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

Higher Lower
14. 	 Probable Life Cycle Cost 


feel 	 that the GIT steel handpump is a reliable piece of equipmentI strongly 
low initial cost and a very favorable life cycle costwith 	 both a relatively 

that can be produced in the Dominican Republic by a great number of metal fabri-


I sincerely hope to see this program continued.
cators. 


G~"truly 

en E. ames.

Seni esearch Engineer
 

BEJ/limk 
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 II Handpunp
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INTRODUCTION 
"Hand Pumps are the most economical means of providing 

water supply in rural and outlyin' urban areas. The 

conventional hand pumps being utied in India for the past 

several decades are made from cast iron and have several 

drawbacks, such as low discharge, inefficient operation 

requiring greater manua! 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 

India Mark IIDeep Well Hand Pump with the close co-


*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. 
..L.-Very nominal maintenance cost. Maintenance can be done 

•Use of sealed bajl-bearings further adds to the operational-;.by relatively unskilled personnel..,:- .... b a y i• he ra...n•. 

-

-- Easy installation. -. ". ' .* . 

,-Fully covered to avoid contamination of water by external 
sources. .... ... . . 

- s.b ,...... -..-.The 
.-Reasonable price. ', 

,SAWORD AB U IALA 
INALSA is well known iin India foi high'quality ligh~t ~ 

qngineering products. The compan y, along with its two 


.associates, is engaged in the manufacture of several 
 "~*As 

oroducts-including India Mark 11Hand Pumps, household 
.knitting machines, precision toolsfor the engineering 

" industry, special purpose machines and marketing of.u M 
auf',mobile ancillwries and engineering products like graded'.

,'and non-graded-cast.ing.--_ 

The production of Deep Well Hand Pumps was started ihthe 
year 1977, and now INALSA is the largest manufacturer of 
;these pumps in Ind 

NLA--NAME THATMEAN 
"lPump 

India ark I tureO n a6 
India Mark IIDeep Well Hand Pumps are mauacrd I 
well equipped factory in New'Delhi,: staffed with highly 

,trained and skilled personnel. Great emphasis is laid on . ; 
, quality control, and rigid standards are maintained to ensure 
',a flawless product that will provide.trouble-free servic ,6 

--I 
t oyeartaft Aq. obyousFif

Inaddton quality control tem, our ducts 
are also tested by an internationally known British ' irm,

specializing in the inspection of engineering goods. The' 


EXPORTS
 
India Mark II Deep Well Hand Pumps, manufacturel by

INALSA, have already been exported to the following

countries :
 
-Sudan, Zaire, Upper Volta,Togo, Benin, Ethiopia, Uganda,
 
I Kenya & Botswana in Africa.
 
-Burma, Bangladesh, Indonesia &Phillipines inAsia.
 
-Haiti in West Indies.
 

ADVANTAGES
 
T DeepWell Hand Pump,

The ingenious designof India Mark 11De Wl an up
incorporating a long and heavy handle, ball-bearings and 
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. 

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. 

pump has a life span of over 150 million strokes
which works out to approximately 20 years if used for 
8hours every day.;' 
All materials used are indigenous and supply o,, spare 

' - Y- rts is assured.-pa .~ 

ailready mentioned, the design overco~mes all the 
~'undesirable features of conventional cast iron hand * 

pumps. ;..i . . 

4 Can be installed in multi-storeyed buildings.":
,s,,',o ,-- "-- .- .' .' " Can be easily adapted to motorise operation. 

for shallow well operation with minor 
modficatn ,
 

- -E 

The hand pump consists of 3 m 
1 head assemby. 

2. Cylinder assem 
3 ;3 onnecting "r6"'srdesmi.b ' 

Coect am e 
r f.o is metione 

-. *T

rassemblies.;. . g 

' r - ' 
,P ' = '- A' 

abov e rm sacm et 

*exacting requirements of this agency have helped us in -'this forms aseparate assembly bj itself.The ipunp,head i.
constantly improving, our , "f th f tpormsoepacte ss pablyb rihe up he '.' 

qo pump s approed withuathorough supplied in attractive hammertohegreen.pant finish, except.! 
No punop isapprovedfor the bottom portion which ipainted bright ed to, the 

;;incoming materials and meticulous checks at every stage of level where it Is to be embedded in the ground. This is. ', 
.manufacture. In addition, every pump is carefully examined .fbasicallydone for easy installation Water trnk iscomple'tly" 
,'to ensure distortion-free, leak-proof.weldingi" and an =, r hot d ....inin addition'painted from outside to.,",xernl fnis ofthehigestquaity.' dip g alvanisedalaie and ...... 

.. .. .. . ;,-;1 . .. .external finish,.. of tre ..highest..', .J , .. : .'- harnonise...with the rest of the.iump. Bottomi inside portion.: ;. .. 1 . ": .. - t 

,o
Additionaliy, the pimps are continuously suojecle to field the conversion head epoxy painted to prevent rusting. -. 
,:trials so that data regarding their functioning is constantly ,Pumpscan also be s'upplied ina fully glvanised condition. 
,.-available for futue improvements, X_ , • rn.. ;,- ". .' . '-, .- , - . . 
i •,.j' '*....,.' - , - ,-.. , • -" , .._... ,.,.,,._ ,. . :., ..:. F . ? .•, 

pump ready for installation,*except for the rising ain.._, 
-;r (GI pipes) which can alsobe supple ul ifrequired.. 

r'yequid1. Pump Assembly
 
Fig4' shows the details'ofpmp head assemly. A part.

of theconncting rod is also shown in the figure although'*' 



Beat Available Docnz:z2
 

INSPECTION COVER 
CHAIN ANCHOR 

CHAIN COUPLING 

CONNECTING ROD A 
GUDBUSH CONVERSION CHECK NUT 

RISER 'PIPE HEAD 
HOLDER 1CNT CONNECTING ROD 

........ CH CKNU 

HPDESTAL
 

.,-


Figue.. 1.*. .CONNECTING 

The pump head assembly is further divided into 3 sub-
assemblios 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 mbly consists of ashown in Figure 2, the cylnder asb 

sturdy cast iron sleevo fitted on the ir.-sde with a seamless 
brass liner having excellent inner sutiace finish. The ends 

-of !he liner are properly flared to hold it securely to the 
cast iron sleeve. The brass liner ensures smooth operation
3 su -semblie can be pu toete easil wit nusad
and is non-corrosive as well as highly abrasion- resistant, 
*Moving2. parts of the assembly are cast in gun-metal andCyidr.ssm l ."* . .. ' accurately machined. Sealing is provided by special ru~bber 
rings and cup washers made from specially developed .. 
leather. All parts in contact with water are odourless, 

---------- LEVEL OF PLATFORM 

CASING PIPE MINIMUM 100 I.D. 71 ....., • " 


Ri ; PIPE 32 N. B. 

ROD 12~ 

3. Connecting Rod Assembly
Connecting rods are available in standard lengths of 
3 metres and are made from cold drawn. mild steel.
bih as 
brigh ands. 
A hexagonal coupling is screwed adwelded on one end of 
each rod and the other end isaccurately threaded. A lock 
nut is also provided. Each connecting rod is electro
galvanised for protection against corrosion (Figure 3). 
A suitable number o~f connecting rods can be ordered by
customers depenrjinq upon Vie static water level at the 
place of installemtion. The rods can be joined together easily
bih-as .-. . ..
by screwing, !Iae coupling end of one rod on to the threaded 
end of the other.ahrdan h teredi curtl heae.Alc

Connecting rods are available ini 12 mm and 16 mm
 
diameters. *
 

tasteless and have a high degree'of resistance to any
mineal deposits. The assembly thus ensures supply of cleannd 
potable water. hed we tn and c p s The 0b a3 m 



SPECIFICATIONS 


Particulars Unit Amount 

Water depth- optimum metre 30-33 
Cylinder I.D. 
StrokeStrokes per minute 

mm 
mm nos. 

63.5 
100
40-50 

Discharge per stroke litres 0.32 
(does not vary with depth)
•Discharge per hour 

Imp. gallons
litres 

0.07 
•800-1000 

Imp. gallons 170-210 

900 

RISER PIPE 32 N.B. 

PLUNGER ROD 12 

REDUCER CAP 

•FALING RING 

HEX(.NUT M 12, " "" 

P L U N G E R Y O K E , 

BODY ' ,.
 

UPPER VALVE SEAT 
'RUBBER SEATING . 

LEATHER CUPE UPPER VALVE 

W AHERASE.;
• SPACER.-,, ; . *. -' .. .-.
'.L--. 

'" •LEATHERCU 

FOLLOWER -

BRASS IINER 


RETAINER• ' RBE .,,..TRUBBER SEATING 

CHECK VALVE " ''° " ~~~GUIDE''"':, ~ ' 

SAIGRING ,CHECK "VALVE"i 

SEAT ~~ 

REDUCER CAP c 1 

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 apositive downward stroke. Incase 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 -)f heavier 
rods (16 mm dia.) in order to provide a positive
downward stroke. 

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

Z.
 

M 12 x1.76THREAD
 

LOCK NUTM 12
 

."" .:..
 

,J0 '"" " "'' jz, 

: .';f :.'",. *- .
 

: , " , 0
 

3000 "'-." .. 

•,. . 

"".... 

20i;..,,j W 

HEXAGONAL COUPLING 
. H L 

"
"
 ., . '.. ."" 


.-,e[..
 

,."V-

404 --

Figure 2 . " - Figure 3 ;' 

.. . NOTE: ALL DIMENSIONS ARE IN MM'UNLESS OTHWISE MENTIONED.'. 



INSTALLATION 	 4. Connecting rod vice-I No. 
Ikwtallation of the India Mark IIDeep Well Hand Pump is -use to clamp the connecting rod before you cut or 
extremely simple. thread the rod. 

5. Connecting rod lifter and axle pin holding spanner- 1 NiThis pump can be installed in a bore well of minimum-uetlitcncigrootstpmngcinac 
to tighten/loosen axle.100 mm diameter. It involves the following basic steps : 

over the casing 6. Axle Pnnch-iGrout the pedestal assembly in concrete 	 t. No. 

pipe of the bore well. 	 -use to drive axle out of the bearing without damagin 
2. Screw on the cylinder assembly to the bottom end of the axle threads. 

rising main (32 mm GI pipe). Also screw on the 7. Heavy Duty Clamp- 1 No.connecting rod to the plunger rod of the cylinderassebly. Lower otthe rsing mais at coinecg -userd nassembly. Lower both the rising mains and connecting torvdseslift or lower risingeiatmtcoeainmain pipe and connecting 
rod. Provides easy and semi-automatic operation.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 0 
top portion of the water tank. Pull the connecting rod LIFTING SPANNER up and saw off the rod where marked. 

5. 	Put the conversion heatl in place and screw the or connecting rod to the chain and welded coupling. 
6. insert the handle and put in the handle axle. 
7. Screw on the inspection cover. 	 CRANK SPANNER 
8. Tighten all nuts and bolts. 	 CONNECTING ROD VICE 

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

-use to lower or lift the rising main pipe.
2. 	Lifter pipe -I No. 

--use to .ower or lift the water tank and rising main 
together. " 	 CONNECTING ROD N<, e

LIFTER AND 
3. 	Crank spanner (17 nm x 19 mm) (set of 2 Nos.) AXLE PIN HOLDING SPANNER 

-use for tightening and Ioosenif.g of flange bolts, check HEAVY DUTY 
nuts and chain anchor bolt. CLAMPFigure 5 

Spout must be over a leg -

CEMENT 
300 minimum 10 CONCRETEMIX 1:2:4 IN T L AI1~~INSTALLATION 

1
0"* 

GARDEN or MARK 
NATURAL , RIN - L 12 

Are you building a soakage pit 7 .*, l' = '- -

Then build drain at least 100 cms. long. 'FOUNDATION 40 

PLATFORM FOR INDIA MARK 1i DEEP WELL HAND PUMPSCASING 
DIMENSIONS IN CENTIMETRES 76P 

Figure 4 
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APPENDIX C
 

"Blair" Type Pump Being Tested in Papua New Guinea 
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PRELIMINARY
 

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

INSTALLATION MANUAL
 

by G.E. Seidel
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LIST 'r .kd'UIwTS: 

r 'y! Top left to right: 

Foot-valve and pistun vlve assembly 

Spo.iL pipe with redicJ:.:4 Lush uitsembly 

Pibton pie upper section 

Piston pipe extension 

Piston pipe upper seLtion 

ytlider pipe luwar sec.Lion 

Cylinder pipu extensiun 

Cylinder pipe upper section
 

V4. 
BttUM left to right:
 

4 inch nipple for attisching pump to cement base 

4 bolts and nuts for joining flanges 

Upper Flange with reducing bush end lower flatzie 

JLU
 

All the parts which you see in the picture above are normally included with the Geological Survey version 

of the pump. Normal packing Is: all the pipes wrapped into a bundle, the valves and the parts on the 

lover part of the picture in a cardboard box together with this manual. 

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

pump a solid bate in the cement around your wter bore. 
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PREPARING A WATER E FkR PUMP INSTAI.LArIUN 

Tie pLap mounting supplied with this pump i based on a pair of 4 inch (100 us) galvanized iron flanges. 

These can be attuched to any male four inch thread as fou:d on four inch water pipe or fittings. The 

proper term for this threua is "four iu.h MlSPthread". If your bnre has such a thread at the top already 

then you r,.t skip this page. 

If not then you have to provide a four inch LUreati. This cau be done by wuiding a four inch pille fitting 

to a bore fiaiished with steel pipe - or caairn as it is called by the trade. Or if your Lore is finished 

with three inch PVC (plastic) pipe ther. we hupgesL the method shown below. 

Th picture on thx left shows a typical water bore
 

with three Inch pldstic pipe sticking out of the
 

growid and a cap on top.
 

Dig around thu cdsing pipe as shown on the picture
 

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

Prepare enough cement or coticrete 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 fron 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 cement push the four inch nipple supplied with 

the pump so that only the top thread above the 

cement. To make the fitting strong use a very good 

cement mix or even better weld some short steel bars 

. :~ to the outside of the nipple before putting it into 

"6 J'.~the cement or use a four inch pipe coupling with the 

" t/ // /nipple to give it a deeper base. 

"Make 	 sure the nipple sits tight in the cement, that
 

// V S 	 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.
 

sure that you end up vith a male
If your bore is different and you can't use the supplied nippla maks 

tight cement sal around it to stop dirty
four 	 inch thread a few inches above the ground and a water 

wazer 	from getting into your bore.
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1lie picture below shows a water bore with Lhe fuur inch nipple embedded into the cement arowid the bore 
cassing pipe. Nute thut the caning stil" has its cup on. If you leuve the cap of then it won't be long 

befure some children will have filled Lhe bore up with stones right to Lhc top. If this happens forget 

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

/ '////////////////7i( 

IPMORTANT IMPORTANT IMPORTANT 

Allow the cement to dry for at least one day and one night even better two days. The cement may look 
SLfUoig *,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 witi,out the "Reducing Bush" in it) over the four iACh nipple in the c Wilt 

. .. . . . ..... . . . . .
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PREPARING T1IE PUMP FOR INSTALLArION
 

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

must be long enough so that its bottom part in 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 waLer level will drop because you 

are taking water out. When you stop pumping the voter level will come up again as new water flows into 

the bore from the ground around it.To predict how:"uch the level changes can be quite difficult. 
So to be safe make the pump lonS inough so chat its bottom is about three to four meters below the water 

level but it elso must be at least italf iimeter 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 ;..vel
 

---	 .. -. 

Then lower 	the string further .', / ,, 

down until it touches the 

-- - . . . . bottom. You will notice the - -

string getting s .i.h you - 6hen 

".'.,.'.•'. 	touch the bottom. a'ceanother -- -- cLy 

mark on the string there. -- - - - . - 
w-LE'lWA5 .13vL 	 

•.°. .' _ • , 

... '...; .'..:.. .. .. .. .. . 

, . " ..WA 	 &." . 
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Pull the string out again and lay it strdtched out on level
 

ground. Yuu are now ready to measure Lhe puei against this
 

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

the bore. You may wunt to also writ, down these lengths so
 

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

you know whether it changed and by how such.
 

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

valhe and attach it to the bottom of the pump 

cylinder. Fit the threads together carefully and 

tigh,-en it with your hands. Tightening with a 

spanner is not necessary. . . 

The bottom part of the piston should look now _k4
 

is stown on the right.
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Since you mde the marks on the measuring string aganst the top of the bore when 

have to uve the stringmu6*uring the water level and the bottom of the bore you 

upside down for laying out the pump correctly. 

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

measuring string where the weight wan or is attached. This part is easy. the next 

part can be a bit more complicated depending on how good your bore is. We sugges . t 

you follow the following rules:
 

1. The bottom of the cylinder with the foot-valve attached must be more than half .. 

meter (two feet) above the mark indicating the bottom of the hole. If the valve 

get' to close to the bottom it my suck in dirt when Lhe pump Is used. If you can 

make this distance more without conflict with the next rule do so.
 

2. The mark indicating the water level must be at least one metre above the foot
 

valve. If the pump is not deep enough it will not work properly. One or two metres
 

below the water level is 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 pumped then the pump
 

has to go deeper. As an average three or four meters is best for most bores.
 

Place Lhe bottom section of the cylinder against the measuring string 

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

bore mark and below the water level mark on the string. 

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

the top and the bottom sectior., Lay thee out so that they overlap by 

the leanght of the socket where they will be Joined. 

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

On the picture to the right one extenslon Is used. It Is laid out.. 

overlap with the socket oa tba bottom piece. The top piece will have 

to be cut then to make 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 SLraight and clean.
 

INPORTANT 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 pup 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.
 

6. Apply the cement evenly over the pipe end which goes inside the
 

socket enough to completely cover it but ea.such 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 banding until they have dried 

for at least ten minutes. 

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

On the right the picture shows the cylinder completely joined. But nw 

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

which you still have to make up to the matchinglike the piston pipe; 


lenght.
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For assembly of the piston L ;- lirst attach the 

piston valve to the bottom sei:tion 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.
 

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 pu~p cylinder as shown
 

on the left.
 

When installed the top flange is going to sit 

or the top of the cylinder and the reducing 

bush assembly on the spout pipe in going to 

fit Into the furuer reducing bush on the top 

flange. By lining then up as shown end making 

sure that the spout pipe is pushed as far 

through the bush assembly as it will go yo%' 

now can mt Asure by how much the piston 'pipe 

has to be extended t) 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
 

9next to the cylinder and cut them as needed to
 

fit.
 

You can now join the PVC sections of the piston
 

pipe together with PVC solvent cement the same
 
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 tAndvalve and make them
 

stick.
 

Store 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 spendisame tine.cleaning
 

-the dirt out of them.
 

_______ 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 tHe lower flange as shown-on----..
 

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

and join the flanges with the bolts. ai shown in the left.
 

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.
 

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 pump check that all the solvent cemented Joints aru 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 tand 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
 

remove the top flange from the pump mounting on the bore.
 

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

shown on the left. If the pump is long then It will bend. That is normal 

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

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

The picture below shows the cylinder almost fully down. Ab the end of the
 

cylinder goes into the water yo.vll'feelit going down more slowly. 

That is because__Lhe-water has to force its way through the footvalve into 

the cy linder.. . _ - . ... . .. . .. ........ .. . .. 

.41L you don't feel the cylinder slowing down then you probably made the
 

pump to short. Pull it out agdin, check whether there is water in the
 

cylinder and if not. Go back to the section on prepdring the pump and
 

check on how you measured the water level.)
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When the cylinder is fully down the plastic flange
 

should sit flat on the lower flange of the bore
 

mounting.
 

Make sure it sits in the centre. Then get the upper 

flange and the bolts and attach them as shown on the 

left. 

Check again that the PVC flange and the cylinder are
 

exactly in Ahe centre then tighten the nuts on the
 

bolts with a spanner.
 

-j_- - -

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

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

pipe above the pump mounting ready to be inserted.
 

-

As you push the piston pipe down it may stick a few times. .Thar fi. 

whelu Lhe enidof Lth piston valve tries to ge past the joints in the 

cylinder pipe. The joints are rarely c" letely straight and -often . 

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

joints; But if you followed rmejaAtyuctions on how to prepare the 

pump for installation you should have no problem. Turn the piston pi'pe

a little whilest pushing gently ond 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 LC.st page. 
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For this pert you should have some one to help you. Get sofe 

one to hold the piston pipe in the position as shoon on the 

into the top fitting on the
left, let the spout and srew at 


piston pipe.
 

for the top of the spout pipe when you are turningWatch 	out 


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


the spout ,)ipe is fully screwed in by hand. Tighten it 

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


until it sits with the thread on theThan lower the spout down 
bush in
bush easembly on tne mting thread inside the larger 


the top flange as shown below. 

turn the bgeh on the spout pie until the threads
Carefully 


engage and 
 turn until hand tight. Then tighten it firmly 

with a large spanner. 

The pump is now Installed and ready for uae." 
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