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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 handpunp in the Daminican Republic, and to advise regarding
elements that needed to be upgraded. The Project's Associate Director for
Engineering and Technology Transfer, Mr. David Donaldson, participated with
Mr. McLeod throughout this assignment. This assignment was undertaken as a
result of a request by USAID's Bureau for Science and Technology in the Office
of Health.

In developing this report, the Project drew heavily on the observations and
recormendations of Mr. MclLeod. 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 1in 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 rejection 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” pumps in the field for testing.

This option was one of several that was explored to find a handpump that
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 punp 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).
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ITlustration 1. Locally manufactured Illustration 2. Maintenance crew from

"Steel" fabricated handpump 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 which, if any, handpump should be used by
SESPAS 1in the rural water component of the loan.

To help resolve a number of issues surrounding the handpump question, WASH was
asked to provide an expert who would review the field testing of the “"Steel"
pump. In response, WASH selected an engineer, Mr. Ken MclLeod, who had been one
of the developers of the India MKII handpumps and a member of the World Bank
Handpump Project. He was accompanied 1in the field, as well as at review
meetings, by Mr. David Donaldson, WASH's Associate Director for Engineering
and Technology Transfer (ETT). This report focuses on their observations and
recommendations.
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Prior to going to the field, Messrs. Mcleod and Donaldson reviewed
documentation from the field regarding the "Steel" handpump and its field
testing (James, 1984) and met with various officials from the Bureau for Latin
America and the Caribbean (LAC). They also reviewed the design criteria for
the Dominican Republic (DR) handpump with the GIT designers and disassembled
the model of a third generation of the DR pump, which had been modified to
include a heavier handle support 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 accompanied 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 1local 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.



Table .2

Summary of Field Visits
and Review of Maintenance Records

P1
Eulogia P2 P7
Gonzales Julio Antonio Olga
(Has Shielded Melo F3 P4 P5 P6 Polanco P8
Bearing (Near Irriga- Clinco de Manuel Tomas Milagros (Near Irriga- Jose
Nachi 60012) tion Canal) Carreton Cormona Cormona Mejca tion Canal) Perez
Basic Data
1. Depth to Static Water Level 20° 114 123 144' 294’ 18' ! 12
2. Depth of Well 59°* 49 ' 304 60 ' 61 72° 47' 24y’
3. Pipe Installed 50’ 40 20 ' 50 °* 50 ' 60’ 40" 15 °*
4. Manufacturer Cedeiio Cedeiio Cedeiio Senra Senra Cedeiio Cedefio Cedefio
5. Date of Installation 1/23/84 1/24/84 1/24/84 1/25/84 1/25/84 1/28/84° 1/28/84 28/1/84
Mumber of Visits 5 3 4 1 1 5 4 6
Record of Repairs
Item Frequency
1. Piston Cage Cane Unscrewed 8 06/25/84 06/25/84 12/04/84 .- --- 5/31/84 4/12/84 -
2. Have Changed Leathers
- Damaged on Removal 1 06/25/84 --- --- --- --- --- --- ---
- Bad Condition 3 --- --- --- --- .- --- 4/12/84 ---
3. Base Allows Leakage into
Well 5 12/04/84 12/04/84 - -—-- - 4/12/84 4/12/84 12/04/84
4. Rust at Base 4 12/04/84 12/04/84 .- ——- —-- --- 4/12/84 12/04/84
5. Rust at Bearings 2 12/04/84 --- — --- -——- - 4/12/84 ---
6. Needed to Adjust Leathers 1 --- --- 11/07/84 -——- --- Uses ——-
7. Chain Pins Worn or Bent 5 -——- --- 12704/84 --- -——- 5/31/84 -- Chain --4/12/84 ---
8. Leathers Swollen and Piston Links
Stuck 1 --- -—-- --- -—-- - 4/16/84 .- .--
9. Ball Bearings Broken 10 - .- ——- -— — 5/31/84-10/24/84 -—- 10/24/84-11/08/84
10. Main Pin Worn 7 --- -—-- - -——- -— 5/31/84 4/12/84 12/04/84
11. Out of Service (Damage
not Detailed) 0 ——- - - - c-- -—- ——— —--
12. Chain Links Show Wear 2 - -—- - -—-- a—- ——— - 12/04/84
13. Pump Rods weighted for i
Gravity Return 1 --- --- === ——- - — - -
14. Replaced Head (Pump was out
of Service) 1 --- --- --- - - ——- .- -—--
15. Check valve not Functioning
(No Reason) 3 --- --- -=- - - - ——— -
16. Chain Broken (58 Repair
Actions in * 1 Year) 3 -=- --- --- --- - ——— — ——-
7Y o ) e (] ° o ® o b




Basic Data

Depth to Static Water Level
Depth of Well

Pipe Installed
Manufacturer

Date of Installation

& WA
e o e e o

tumber of Visits

Record of Repairs

1tem

1. Piston Cage Cane Unscrewed
2. Have Changed Leathers

- Damaged on Removal

- Bad Condition

Base Allows Leakage into
Well

Rust at Base

Rust at Bearings

Needed to Adjust Leathers
Chain Pins Worn or Bent
Leathers Swollen and Piston
Stuck

Ball Bearings Broken

Main Pin Worn
Out of Service
not Detailed)
Chain Links Show Wear

Pump Rods weighted for
Gravity Return

Replaced Head (Pump was out
of Service)

Check valve not Functioning
(No Reason)

Chain Broken (58 Repair
Actions in ¢ 1 Year

—0 W O~ [}
MR e e e o .

——

(Damage

— — — ——
o [3,] &S w N
. . . o« e

Frequency
8

=N U Ca) st

— nNo ~N O e

W W -

e L [ ] ) ® ] @ L
Table 2 (cont'd)
P9 P11
Alejandrina Elsa
Gonzales Lugo
(Has Sealed P10 (Has Sealed P12 P13 P14 Hania
Bearings Marta Bearings Pura Las Las (Deepest Well
Nachi 6001 NSL) Martinez Nachi 6001 NSL)  Cormona Cielabras Barroas Highest User Loading)
39! 119 28’ 8’ - Deep Well $160"
62" 343 €0’ 46" --- e 3180"
55° 25 50' 30° --- -—- -—-
Marino A1D Modified Cedefio AID Modified GIT GIT GIT
1/29/84 1/30/84 1/30/84 1/31/84 --- --- 1/84
9 .- 2 -—- 1 3 9
9/06/84 --- --- --- —-—- --- 5/31/84-2/04/84
9/06/84 --- --- -—- - 11/29/84 -
—— —-- -—-- ——- - Uses Chain Link Put in Chain Link
Uses Chain Links —-- -—- .- Uses Chain Link 11/29/84 9/26/84
4/23-4/31-6/25 --- 12/4/84 -— --- 11/29/84 6/29/84
4/31/84-6/25/84 - --= -—- .- 11/29/84 9/29/34

6/23/04-7/24/8%
3/06/84
12/04/84

11/29/84

11726784 (1-13")

11/729/24 (1")

7/24/84-/26/84
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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
the premise that to gain credibility and acceptance at the village level, a
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:

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

1. Abjlity 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. Wherever possible, the handpump unit must be
manufactured 1n 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
conpleted, 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.

-7-



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 idintended wusers will appreciate and
understand the benefits to be afforded. To ensure such a measure
of credibility, the handpump must be durable.

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 the villages.

2.2 Criteria for Evaluating Handpumps

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

1.

Ease of maintenance

- What are the skills needed for maintaining the below-ground
elements?

- What are the skills needed for maintaining the above-ground
elements?

- What are the spare parts' requirements and availability?

Durability and efficiency

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

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

Life-cycle cost of the proposed unit

- What is the availability of spare parts?

- What 1is the cost of repair?

- What human resources and skills are needed for repair? When?
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?

the



L

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 Tlocal 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 pumps were inspected and eight were disassembled in the
field. In addition, Messrs. MclLeod 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 visits 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 high 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.

-11-



3.3 Findings
3.3.1 Protecting the Ball Bearings from Rainwater

The field visits showed that the existing system was unsatisfactory because
water quickly found its way under the bearing cover plate. This situation
resulted in bearing failures being the major reason for repair (see
I1lustrations 3 and 4).

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

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

e 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.

I1lustration 3. Example of bearing cover plate showing how
water Teaks 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.)

-12-



[1lustration 4. Example of failure of ball bearing due to
water entering under the cover plate.

3.3.2 Examining the Handle Pivot-Bearing Assembly

The most critical element in the design of the "Steel" handpump is the
relationship among the ball bearings, the main shaft, and the handle. In the
model observed in the field, there is a snug fit of the shaft through the
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
in the handle bushing. When this turning occurs, the system becomes a steel-
on-steel system instead of the ball bearing system it was designed to be.
Because it is almost impossible to lubricate the friction points, excessive
wear quickly sets in {see Illustration 7).

-13-



I1lustration 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.

-14-



I[1lustration 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.

I1lustration 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.

-15-



3.3.3 Designing the Sanitary Seal Between the Handpump Base and Platform

A11 of the handpumps observed in the field revealed a common design problen
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
the platform. (The top of the well casing is level with the top of the
platform.) Cracks in the grout used to level the base were observed to allow
small amounts of water to enter the water. Over the years, this condition can
be expected to get worse (see Illustrations 8 and 9).

.

ITlustration 8. Note grout used to Illustration 9. Note that platform
Tevel the platform to accommodate the grouting will cause water to pond at
flat plate of the base. Cracks in this punp 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 in 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 1is heavily
galvanized at the wetted area (see Illustration 10), it will also rust.

Rusted bolts become a problem when the base must be removed to service
below-ground elements such as plungers, check valves, and so forth. Once a
rusted bolt snaps off, its replacement becomes a difficult and time-consuming
task for a maintenance crew. It is not a task that villagers are able to
perform,

I1lustration 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 maintenance problems.

-17-



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 1ight. 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 1ift was greatest (see
ITTustration 11).

I[1lustration 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.

-18-



3.3.6 \Upgrading the Strength of the Chain

After observing the 15 field sites, it was noted that there had been three
failures that occasioned replacement of the design chain (see Illustration
12). On studying these failures, it was noted that a heavier chain was called
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
11 months of operation. A heavier chain was installed at Hania and is
currently working well.

ITlustration 12. Note the broken 1ink at the modified drop
rod connection. This modification allows the use of a chain
link connector of the drop rod.

3.3.7 Upgrading the Quality of Leather Cups

Because below-ground maintenance will need to be carried out by a
national/regional maintenance crew, assisted by the users, only parts with a
long life (more than two years) should be used. This approach will reduce the
magnitude of the maintenance scheme that will have to be mounted. In nearly
all instances, the leather cups being used were in poor condition even though
they had been in service for only a few months (see Illustration 13). Often,
the pump continued to operate because of the back-up leather.
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Illustration 13. Note the poor condition
of the leather cups after 11 months of
service.
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3.3.8 Fastening the Plunger to the Drop Rod

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

3.3.9 Standardizing Equipment

[1lustration 15 shows the diversity of tools that the field crews are
currently using during pump repair visits. WASH feels that the numerous tools
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.

I1lustration 14. The second most fre- I1lustration 15, Field maintenance
quent problem encountered was that the <crews have few tools. Thus, they tend
plunger cage became Toose. to make extensive wuse of lockgrips

and pliers. As a result, many bolts
have been either chewed or stripped.
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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 same 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 can 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 present system the shaft is not locked to the bearings but rather
depends on only a frictional fit.

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 to 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 Timit 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.
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SECTION AA
aa]
15 1 Waeher (4 mm thick ) — To suit M12 -—
14 2 Mex nut — M12 -
13 1 Washer (2 mm thick ) — To suit M10 Steel, Grade B ( see IS : 2018-1867 )
12 1 Mex nyloc nut — M10 -—
11 | 1| Mex bolt M10 x 15 x 40— IS ; 1364-5-88 | IS ; 1384-1667
10 2 Boering ( shielded on one side ) IS :6455-1972
__9_— 1 Roller chain (254 mm pitch ) IS ; 2403-1975
T 1 Chaia with coupling —_
T2 | 1 | seacer IS : 226 St42-S
s 1 Haadle axie IS : 1570-1961—~C35Mn75
[ 1 Chain cowpling IS : 226 St42-S or class 2 of IS ;: 2004-1978
4 1 Rolier chain guide 1S : 226 St42-S
3 2 Housing holder IS : 226 S142-S
2 1 Bearing housing ' IS : 226 St42-S
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Figure 1. Details of Handle Bearing System
Source: India MKII Production Drawings
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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 standardized on a 3/4-inch Pitch Industrial Chain HO60.
Once again, it may be advisable to follow a proven method as developed for the
India 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
botton 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
IIs used in India. A self locking bolt may be considered if welding becames
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 in many 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 Manufacturer Million of | Result
strokes
1 Leather, SWS, India (5.8) Some wear; testing
vegetable continues
tannage
4 SWS, India (6.0) Some wear; testing
continues
6 SWS, India 15.0 Upper seal worn out;
lower still operating
10 Sydlader, (17.4) Partially worn;
Sweden still operating
5 Sydlader, (21.6) Lower seal heavily
Sweden worin at one spot;
operating
8 Leather, Richardsson & 9.3 Lower seal worn out;
chrome Cruddas, India both seals replaced
tannage
8 Richardsson & (6.0) Some wear; testing
Cruddas, India continues
9 Sydldder, (14.9) Both seals worn;
Sweden still operating
6 Leather, MEERA, India (12.8) Some wear;
impregnated testing continues
3 MEERA, India (18.3) 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
seams to raise the water through the guide brush and into the working head.

4.5 Maintenance

Observation:

Field visits showed the need for several inspection parts to make servicing of
the above-ground structure easy. The need for a simple standardized set of

tools was evident from observing the tools -- or lack thereof -- of the
maintenance crew.

Recommendation:

It is recommended that 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 1is, 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 components 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
‘or seal is an outstanding problem. Without exception, every piston we
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 suit the cylinder diameter and the piston. Various leather
buckets were recently tested at the Lund University (see Table 3) in Sweden,
and 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,
and 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 1ife and cost. Upgrading of the leather
industry 1in the Dominican Republic to improve the seal quality could be
considered, but only as a long-term effort.
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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 these discussions, the
alternative courses of action shown in Table 4 were considered. The sections
that follow discuss the more viable of these alternatives and then suggest a
strategy for S&T/H/WS and the Mission to pursue.

Table 4

Alternative Courses of Action to be Considered
by USAID/DR

Do nothing.
Terminate handpump element of Health Sector II Loan Project.
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
Moyno
d. Others.

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 1ifts 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 reviewing 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 handpump 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 II 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 not 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
e Improvement of the pump base mounting system.
c. In the below-ground element there is

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

e Sufficient 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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o Sufficient evidence to recommend the continued use of ten-foot
sections of galvanized iron pipe

¢ 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 1in this report, produced under a supervised quality-control
system and installed under 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.

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

e USAID/DR should use the prototypes and documents to locally
manufacture a limited number of examples following carefully
supervised quality-control measures for manufacture. '

e 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 mediun depth units, (20 to 100 feet) and one-third
deep-well units (100 to 200 feet).

o 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
USAID/DR to complete the Health Sector Loan II Project.

A11 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
compietion, 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 immedjately carry out the following actions:
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a. Four prototypes of the modified "Steel" design should be
manufactured and sent to the Dominican Republic along with their
plans, specifications, jigs, and fixtures.

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

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

d. S&T/H/WS should help USAID/DR to identify an independent quality

control agent to inspect pumps during manufacture and prior to
acceptance by SESPAS.

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

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

g. USAID/DR should investigate possibility to obtain warranties for

availability of spare parts for two years and functioning for one
year.

5.5 Installation and Maintenance of the "Steel" Handpump

Installation must be effected either by a fully equipped and trained
governmental team or by reputable subcontractors. Under no circunstances 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 1long 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 idinteresting to note that in India the private
sector, with support of the villagers, 1is 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

2e]d in stock to be used for spare parts supply or for shallow depths to 20
eet,
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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
recomend 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.
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APPENDIX A
Reports on Field Repairs to

"Steel" Handpumps being Tested
by SESPAS
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3;; DL pPAae o, -

Via: Seﬁof .
Juan Ml. Arineclcs,
Encargado dc Aimaéen.

Ve
isiiaguido Dr. hierrcra:
Coril{-ivate por medic de la presente me dircjo a usted, con

r
\

=« finaiidad de comunicarle sobre la instualacidn de una {1}
Lomse piviotipo,en la comunia.d de Las Tabluas, Municlipio d¢

sani.

VPé/Lstu rowna fue instalada al i:do de ls clinica, donde ante-
riorwonie habfa instalada urne bomba profund.a del Programa,
ta cual fue sustituida por esta prototipe, instalada con 1los
fines de nacer-pruebus a la tuberia P.V.C., unida por adap- - .
tadores wacho y hembra, a lus cuzales se le anularon las cuam-
panas. :

Juier. cvipecificarle que. €sia bomba, estd unida a la "T" le
acopinmiciatocon la pulenca puvir medio a un cundado de la mis-

el CUut sia .

Aetua menie esee tipo de bowss 1leva uan tubo gris ac 2 x o',

CLOUN 0 LIONC IEIYOT CSPESOT, UG CL i noselros’ usomns, por

L raswn gue para instalar ¢ piston fuc necesuriv alwaai Jas .

St Lupuiid s, yatque no tencmos ¢l tipo de zunatillas gus este
tipo .c gubo 1leva. '

Esta sewha quedd funcionando bien y fue instalada el 1/11/84.
el formelario de ia instaointeidn detallo muateriales usados.

Sih ¢'re particalar por el neaento, le saluda, : ,/ .}
DAL N
Muy atcntamcnte, 83{3 Lt
e = 55
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Santo Dominge, V.N. . .
29 de octubne 1984.- .

AB-No . ¢d]- .
N '

- Dr. Joudé M. Hennena Cabhral, Z
Coondinadcn Genenal Acuendo .

Desanncilo Secton Salud 171.
Paestame ATD Now 517-U-030.

SU DESI'ACHO.- °
. Via: Seiion . ! 'V)
A Juan ML~ Andmb. ., ')}ny
Enc. de Almacén. M '
SHu
- Distingudido Dn. Hennenra: - .

Contésmesnte pon medic de La presente, me dirndijc a usted, ccn La
finaliacd de comundicanle sobre La nepanracibén efectuada a una _
oemba /Ru(OtLEO en La comunidad de Las Tablas, Municipio de Ba-

IH. ‘ '

tn dicna separacibn La bomba fue sacada completa, ya que Lenia
el pdsicn desanmado en el fondo de La tubenia, como dndica nepa-
hacibn, este fue solucdionado y La bomba quedd furclonando bdien.

Quiero cspecdflcanle que, debdido a que €sta bemba tiene un enva-
niflaje guente, el pasadon (Piaglestaba dodblado, el cual fue 2n-
denezado ¢ {nstalado de nuevo.

Hago esta observacddn, ja que a.€sta bomba c¢n cualquienr momento,
Spuede noupdrsele dicho pasadon.

Sin otre parnticulan pon ‘el momento, Le saluda. . .

‘Muy atentamendy.,

L AP v
Jos oaquLn Pauﬁ&no.

Ayudante de Badigada,
Paognama Secton Safud 11.

- ANEXO: Formularnio de Repaaacﬁgn de Bombas .
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' Sanxo Vomingo, V.N.
24 de ociubne 1984.-
AS-No.039- . ' . ' S Lol
: A N ST
a - et o T R G. 314 3
Sc’:c..‘. N < : - -
Du, lerd M, Hernera Cabral, R A A

Coer-i-r=ex Bencnctd Acuerdo
Vesovnnter Coaton Satud 17,
Puafsae o AT afhe 577-u=030,

Su DESFACHU.'. f“w{

R \r
V€a: Slerion

Juan Ki, Arénbofes,
cie, de Admacén.

VASA{n rutzs Un. dleaxeaas

Muy conzéinmente pon medio de La presente me dinlijo a usZed,
eon 4d 4ddincldded de comundicarbe, s00ne ¢ recorndido céectua-
Ge pen quien susenibe a £as comundidedes de: f#Helna, Carnetln
y Las ltaveas, corn motivo de informarle £a siiuacibn en que’
4e encrerinar estas bombas,

A conzirnuacibn detallc bombas dafladas y su ubdicacibn:

LA TABLASY .
1= Bombasprototipo, grente a La Saa. Mantina Ant. Pegueno.
Sata bumba hace (1; una semana, que se daid y scegdn puddrcons-
iataxr esta safada del pistbn, por Lo que es necedario sacarla
completa, Quieno especificarle que a esta comunfdad s6Le=La

-£a borba que s¢ enuvuentra en LatEllimica Runai, esid funcionan-
do bien, e pesan que hay que .camblanfe unos casquillos.

. . i . :

L

CARRETON:
i~ Bombg. prototipo, frente a? Sa, Josf Péroz, esta bouba a pe- |

8an que estd duncionando , tiene una caja de bola noia; por Lo .-

Zanto es necesanio cambiarlc dicha cja.de bola. S )

i . - ' : . '

Ademds en esta comunidadehay (2) dos vombas dafiacas, una fren=’'
fe z 1a sefora-tsterving de Los Santus y oina frente a Miltaghros

mador, ' . - A
: \ Prl ' et |
7 cored "’Qﬁ i

-48- '
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Santo Domingo, v N, R .
10 de octubre 1984 -

« . —Qu‘ S
N
Senon .7 ‘

Tr. Jos€ M, Henrera Cabhral, .

Coondinadan Genernal Acuendo : - )

Vesarnollo Sector Salud IT. ) -
Prészame AID No. 517-U-030. ' .
SU DESPACH(, = .
" YLa: Serion’
Juan ME. Andmboles,
tne, de A€malé.

-~

Distinzudidy Va. Henreha:

-Coaxéamenza poa medio de £a presenie me dirnifjo a usied, conita
f4irabidac de comunicarle, so0cre La reparacibn eﬁectuada a (1)
una bomba prototipo, en ta comunidaddde Canretbn Abajo.

Esfa nepanacibn se LLevé a efecto el dla 21/9/84,. ..

Su neparaciln s§6L0 {uc extenion, debido a que €sta s0l0 romp¢6
an pasadon, ef cual fue cambiado, como dnica reparaciln. o

Sin oxno rartizular porn el momento, Le saluda.

duy atenzamenze,

Jos € %aaq%r Feulino,

£ ‘ Ayudante de b)ugadu ’ ‘,.\ ’
i | Secton Safud 11, ...+ 0
. JJP/dpo o O - ot ’ ‘\

Anexos’ Fonmutaato de neparacibn. .

-.49“'.
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Santo PDomingo, D.N.
20 d¢ scpticmbre 1984,

AB-Ne, 030 .

Seilor

Dr. José M. Herrera Cabral,
Coordinador General Acuerdo
Desarrollo Sector Salud II.
Préstamo AID Ng. 517-U-030.
- SU DESPACIIO, -

Via: Sefior .
Juan M1l. Aram. ..cs,
Enc. de Almacén.

Distinguido Dr. Herrera:

Muy €ortésmente por medio de la presente me dirijo a usted,con
finalidad de comunéfif%%s sobre 1la reparacibén de la bomba

brototipo, situada en(Haina . o

Quiero rccordarle que la reparacibén de €sta bomba s6lo fue ex--
terior, ya que su problema era que ignia los pasadores que unen
las cajas de bolas y la "T" de acop%amiento con la cadena rota.

Estas piezas mencionadas anteriormente, fueron cambiadas, ademis
dc la cadena y la "T" de acoplamiento.

Dcseo manifestdrle que . a esta bomba se le anularon los pasadores
‘(Ping); ya que la cadena va unlda a la "T'" por medio a un canda-
do de 1la misma cadena.

te

“bebido a que 6sta bomba tienc un cnvarillaje muy fuerte, tanto la
cadenu, como las cajas de bolus sc lc pusicron mis fuerte, -

.~ Actualimente €sta bonmba se encuentra func1onddo en perfectas condl-
ciones, . ,

e

Muy atentamente.,

: ' E José éogquin Paulino, qﬁ,f

" Ayudante de Brigadas, N4l 7/
ae Sector Salud II. \\oqﬂ ‘{,‘.
- JJp/dp. - -50- (\*
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Santv Vumingu, D.N.
6 de septiembre 19684, -

AG=-Nou. 35

Stenon

Va., Jos€ M, Hleanera Cabral, ‘. /
Coondinaden Genenal Acuendo '
vesansvklo Secton Salud 11,

Pnlsteano ATD Ne». 517-U-030.

SuU DESPACHO. -

Via: Seioxr ’
Juan MEL. Arémocdes,
Ernc. de Afmaéen

Distinaudldo Da. Heanrena:

Contbésmente por medio de La presente me dinifo a uszed, con
{a fiialidad de comundicarle svbre el viafje reallzado hacda
la cemunddad de Cannetdn con ¢l objetdivo de repaxarn bombas |

continuoacibn detallo Las bombas nreparadas:

I- Bomba prototipo: Frente a La Sna. Alejandrina Gunzélez.
Esta bDomba su problema enra que, tenia el pision desarmado en .
el gondo de La tubenfa, porn Lu que gue necesanio sacan La Zu-
benfa completa. Ademds fenia ef chequens dadado y Las zapat&-

LLas del pistér, pon Lo que fuenon cambiadas estas piezas .

1- Bomba en Los Magateéz' Frente a £a Sra. Josefina Pérez.
Esta bomba ¢s P.V.C. y tenla La tubenla saguda de La bomba, pe-

L no puadimoes nescatardfa e instalanla de nuevo. Ademas tenda el

chequens danado, por Lovque ‘fue cambiado. .

Sin otho particulan por el momento, Le saluda.

Atentamente, Qﬂfa

» ’ | —— ’ -, \) :
-Jaéé%&@&no; § .[\0 S’\

. Ayudanze de Bnigadas, . ,
" Secton Salud 11. J\ Q q
K A"
JIP/ds. - 51 W

- Anexo: Formulanios de reparacibn.
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AB-No.u2?7 -

Senor

Dr. José M. llerrcra Cabral,
Coordinador General Acuerdo
besarrollo Sector Salud IIn

Préstamo AID No. 517-U-030.
SU DESPACHO. - '

Via:
Distinguldo Dr. Herrera:

Santo Domingo, D.N.
24 dc julio 1984.-

Sefior

Juan Ml.

»

Aramboles,

Encargado de Almacén.

Muy cortésmente me dirijo a usted,
carle sobre algunas reparaciones de bombas prototipo y la su-

pervisidn de las tapas guias {fabricadas por cl Sr.
en las comunidades que seficlaré a con-

dcmids bombas prototipo,
tinuacidn.

Bombgs prototipo recparadas:
U}//gilna} Al lado del colmado.
por—eésta 3 !

razdn fué cambiada,

Carrctdn:
tenia la
das, por
como Gnica reparacién.

/ﬁﬁ/qi

1- Las Tablas:
palunca con la cadena,

oo

con la finalidad de comuni-

Cedefio y las

Esta bomba tenia la cadena rota,

Frente a la Sra. Alejandrina Gonzalez.
base donde van colocadas las cajas de bolas desgasta-
lo que fue cambiada la parte superior de la bomba,

como {inica reparacidn.

Esta bombu

Esta bomba solo tenia roto el pasador que une 1la
como Gnica

.Teparacion.

Quiero manifestarle que, revisé las demds bombas prototipo y to-

das estin funcionando bien.

7

A coatinuacibn

1- Carretdn: Fren

1 seﬁor Luis Santos.
~un (1) casquillo;

detallo las condicionecs en que se encuentran las
s, fabricadas por Cedefio Industrial.

Esta tapa guia perdid

po%mp% de

PR £ o
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Santo Domingo, D. N, ,
25 de funio 19&4.- ..

Senon o
Dn. Jusé M. Hennena Cabral, g ’
Coondinadon General Acuendo
Desarnollfo Seexon Salud 11,
Paéstamec AID No. 517-U-030,
Su PESPACHO., - : '
Via: Senon _
Juan ML. Ar@mboles, °
Enc. de A€macén.

Distiiigyuddo Dr, Heanena:

Muy cortésmente me dinifo a usted, con £a finalidad de comuni-
canle sobne La nepanacifn de tres (3) bombas protoiipo en La
comunidad de Cannetén y una (1) bomba ambifn prototipo en Hai-r
na.» tsias bombas fuenon 4epa1adab el viennes y Adbado pabado
def mes en cunrso.

A conxinuacidn'detatzo La ubicacibny Los mateniales usados en
dichat neparaciones:

1-{una) En Carnetébn: AL Lado de_ La sefiona EULOGIA NZALEZ, es-

“za bomba fenla el pisitén desargldo en el dondo de La tubenfa, Za

cual liubo que sacanta completa y a ésta 8680 se Le cambiaron Las
apaisillas del pistén, ya que todo Lo demds eAtaba bien.

1-{una)l En Cannetbén: Frente al senon JULTIO ANT. MELO, €sta bom-
ba tambien Tenfa ek pistén dcsanmado en el §ondo, como Gnlco pro-
bLema, von Lo que hubo que sacarla completa. A &sta no se:le

cambil6 nada.
JET/:fTuna) En Cannetbn: Frente a La senora ALEJANDRINA GONZALEZ,

&sta bomba tenla las cajas de bolas y el .ci{rculo de La paﬂanca
debgablada pon esa nazébn sec Le cambsanon LOA sdiguientes componen-

Les: S
' \N; <-
Cajas de boﬂaé e e eceee et e e e e S 4 Xyﬁv é;.‘
PalahiCade e e vecesonecns e cece b e e ee e R R
Pasadox que une laA cajaA de boiao con La \ﬁ& S
PALANCA. oo v eanenncansoooocecaonnonns Ceeeaneen ! PV;;?Q;[
-53- \LPoe, s
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"T" de Acobtamieﬁto con su CadenA.. e veenannnneal

Quicro mand festarnle que, en La palanca que fué colocada ésta bom--
ba, va un{dad a La "T" de acoplamiento por medio a un candado de
La misma cadena.

Ademés £c¢ comunico que, La base donde van colocadas Las cajas de
bolas estdn desgastadas porn Lo que hace que €stas se daiien con
més napdidez,

Mna} AL Lado def cofmado, €sta bomba s86L0 tenta
Las cafas te-bolds notas pon Lo que fueron cambiadas, cem@ (nica

nepanced i, -

En otro onrden Le comundico que, ¢f seifion MARINO HERNANTDEZ, nos na
entrnegado Los sigudientes materiales: b

"TH DE ACOPLAMIENTO DE 1/2" ...... P 2!
"TY DE ACOPLAMIENTO DE 7/16™ viirvneninnnn. R &
203aL. . e iini ... 43

Todas Estas "T" de acoplamien en penfectas condiciones.

Carlg’LQjO dQ 2" '.ooooooooooooo-o-o;.o- ooooooo .00000'00.020

de Los cuales (8) ocho de ellos fueron ncciQéizé y Lus restantes
(12) doce #nechazados, ya que estos tienen roseas de 7/16" y sabe-
mos que Los pistones de 2" LEevan aoscas de 1/2”>\\\\\

Sin otno particular porn el momento, £Le saluda.

Muy atentamente,

' Jos m'LLTO , .
Ayudante de Baligada, ‘
Prognama Secton Saklud I1T.

JipP/dp.-

-54-.
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Santo Pomiane, P, N,

51 de wmayo 154, -

Sedc

Du, o M. Hennena Cabnral,
Covrdinadon Genenal Acuendo
vescraeddlo Seedon Sakud 11.
P:&s e ATD No. 517-U-030.
SU b STACHO, - '

Visitgudido Dn. Hennena::
”

Mu e tEsmende me dind jo a wusted con e oo udddad

@!&(1}1/

doocnmun (-

tarie scbre La nepanacddn de (3) trnes bomvas prototdy.

A continaacddn dedalde £os {ugares y Los waltenlales que Lo w:a-

Qeit ChocLeha aepanaedon:

=ty Loy PAros:  Frente a {a sedona Alejandsrina Gonzalez., Es-

1
ta b TTarfa {2) dos cdajas de bolas nctas y el pasadonque uie
N ,

(}%{/?j Lo Cualey: Frente a Milagnos Méjla. Esta bomia fue sacada
campesca, ya que el plstdon estaba desarmadv en el funde de {a

tubeula, ademés, tenia [2) Jos cajas de bofas nrotasr y el pasa-
dor e une a €stas, desgastado, tambiCn (7) dos pines notos,

Obsc:; CCOn: L IHJLh&LML valdez Le exhesila que
La

al

-~

- AL £ado del c.&mado. Esta bowmba fue
na T que tenda el pistda desarmado en el fondo
comae tinico provlema, : '

Deapuds de Eata nepanac(dn, & ta bomba noapdd Ca »

quien swencbe, el Tagendene Vatdez y Andovicco Tetix,

Sed Aevanada
aforma. de esta bomba, ya que sc encucitia en mald estado.

sacada y nepG-
de La tuberia,

canb (amos .

e, . B . . .
Actuaimente edias odombas e:/dn duncconando perfectamende.

S clve parnticalan pon ¢l wonento, e aaitida,

’ L o " Muy azentamente,

Jubéiébuqt(n Paud o,

Ayudate de v4igada,
Secton Sald+ 11.
-55-

afanca,” fa cudt,


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

7 f:j“'f{ - !‘:
C Lk O

NN

/) Yoo .
i y/ f/'é////n o Hwmmacoara

. R . Y A A A A WY Y.
R T A RN ARV AW/ A A ( "(////./}.y)// '/”"/j ol e, (fj(.vrm/

{ ./
N o Uum(n,;ﬁ, ", N.
73 e abacl PNl . -
AbL-Ne, ol

Senus
D, iond M, Hlennena Cabnral,
Covriltnaann Genenatl Acuendo
Desaxtelio Seeton Salud 11. v
Préyteoa AID No. 517-U-030
Su BLEACIHO, -

L 13
Abtinguido Do, Henrena:
Gwy oo v ifamente me dinifo a usied con Ra 0.7 - ldad, Ll Lona-
w{cat o sobre el vdiafje nealdlzado por quien suschibe, ¢ a-
ade o Jwoles 18/4/84; hacia tas comunidades de: Canrz’. .,
sabas - lange, Los Mayades, T4ddicl, Los Roches y Gualcey, pa.i
Tadesoile Las conddcdones en gue se encuenisair Las boembdas Lns-

Py

talaw ¢ et dichas comunddades:

SONIAT PTOTOTIPO.

»
g
i La clindca ... e eeo.....Buena

" Eulggio Gonzdlez........... "
" Epildanda Santos..ooo .. "
" J0BE PEACT. e, o.M
" Julco Ant. Medo.oo.o.aooils T

" I.'I.l.:'_"\_: -

.. « ke Sna. Olga Polaico...... Buena

R

,?C/T—fnchte a Milagnos Mejia........... Darada - . .

Esta bowiia hace aproximadamer e (1) s2mana, que estd daiada e 2
Anddc. fao esatd safada del pistén, -pon Lo que es necvsanio usar \..
: Ne M

cLo{n T sode, pata su neparacd it
4

\ i 1
.\‘ ‘A

| ' \.
. v
-56- ! B


http://Utinne.ua
http://Ho.fin.tfia
http://di.fU.jo
http://fio.aLX.zado

LOS PINO:
b Tavade Alejandnina Gonzddes,

Lot Somba a pesan que estd funcionando (e wunn ') cafa
de Leias nota, porn Lo que hace que su palaiaco sea juinte.

/j%r/j/;nnnra a Tomds Carmona. ......eoe..e...Bucna

‘/f4F/7’ " " Meny Canmona. ..o ie e "

¥,
i AL soau ded codmado. | !
.
.. oemba, a pesan que esrd buena lene - . claXadfcama cuar-

Le iy, debddo a su peso, va que a medida cue €sza 28 vudan-
qu 12 mueve toda La base e La plataforma, porn Lo ¢ L ¢s o nr
cetnidy que ésta sec.nepatada, ya que ao {o coninando, . odede
ha: 2 diundinse.

D e S .
A con” owtacdlin detallo Las condicdones e gue e erncuentran £zt
TAPAL UTAS, dabadlcadas pon:  CEDENO INDUSTHRIAL, S.A. y Las bom-

cades oen o ddchas conmuaddades:

T.‘I'.Pr‘\:' ("'.. .'AS,

——— e A e ——

I . e .
O O A A

I Frewd: ¢ Rafaek Saldaida ..............Bucna

] " "luds Sandod.i... .. !
i " " Yotanda Faleln............... "
! " " Ea{cbau Rubqkﬁu.;.. ..... ...... "
(s Hemba descanga La tubenia). )
I Freate a Ra§ge£ Ro¢a4£o............,.. "
Saba: 3 lvgas

I Frenfe a Jes€ AL, Anias..............Bucna

Gua’ -

I Tuewts a Jos€ Joaquin Andas .. .. .. ....
1 Y " Faminia Pérez ,.......... .
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April 2, 1984
Manuel ValdE€s, CRD/ENG

Repairing of Georgia Tech's Steel Pumps at Haina and Las Tablas
Dr. Oscar Rivera, HAN

1. On Merch 27 and 28, the steel pumps located at Haina and Las Tablas
were repaired. A-persomnel-of 3 persons from SESPAS under the super-
vision of Ing. Valdés were appointed for the task.

2. Haina: The pump at Haina was disasgembled according to the prescribe
procedures. Primary, the problem was estimated as broken center rod at e
deep level or worn out leather cups, by the fact that the handle could be
moved with relatively minor effort. When the entire steel rod was pullec
out it showed the cylinder plunger completely disassembled. Upon
examination, no sign of damaged threads were evident in the cap of the
plunger (see photo). Then the 2 inches pipeline was raised and found the
rest of the plunger and the leather cups inside the PVC eylinder. The
threads of the inside tubing of the plunger also showed no sign of
damage and the leather cups also ghowed no noticeable evidence of umsusl
wear. We understand this happened because the leather eups shrinked a
little bit, with the condition of leather cups mot fully tightned made
possible fbe-dismmgagemenit of the central tubing of the plunger. We
want to bring to your attention the fact that after more than 15 deys
without operating the pump, only 20 feet of the 2" drop pipe was empty.

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

No trouble was found in reasserbling the entire pump. The complete
operation was made in about 6 working hours. Water delivery of the
pump measured in about 3.0 gls./minute after completion and operation.

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

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

for the last 2 weeks before breakage.
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The pump was repaired in less than 30 minutes and started operation
immediately because water was up to the outside nipple level. When raising the
center rod for repairing, water was flowing through that nipple, it demonstrating
no leaks neither at the drop pipe nor the bottom check valve,

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

Drafted by: CRD:MValdés:msr

Clearance:
CRDO:LArmstron
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Ing.
u.sS.

Georgia Institute of Technology

U}' ENGINEERING EXPERIMENT STATION

Atlanta, Georgia 30332

March 23, 1984

Manuel Valdez
Embassy

USAID
Office of Health and Nutrition

APO

Miani 34041

Estimado Ing. Valdez:

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

WA =

5.
6.

Retirar la palanca

Retirar el cabezal de la bomba

Retirar la placa prensaesto pas

Retirar la varilla de bajada

*Si la varilla esta atascada en la tuberia de bajada, gire la varilla
en sentido horario jalando hacia arriba simultaneamente.

*Si este procedimiento no da resultado, use el tripode para remover la
varilla.

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

Retirar la tuberia de bajada (si puera necesario).

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

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

con

el mayor cuidado por nuestro personal. Esperando tener pronto la opor-

tunidad de saludario personalmente quedo de usted,

GM/1bh

cc:

Ing. George Murdoch

Cﬁuzyxis( Muadoe

Dr. 0. Rivera
Dr. M. Herrera
Ing. B. James
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% Georgia Institute of Technology
fa¥ ENGINEERING EXPERIMENT STATION
Atlanta, Georgia 30332

. “June 20, 1984

Dr. Oscar Rivera

U.S. Embassy

U.S. AID .
Office of Health and Nutrition

APO Miami, 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 mentiorned 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 Repubiic. It is unfortunate that we at Georgia
Tech have been unable to continue our activities with these handpumps in the
Dominican Republic. However, we are still hoping that this project will be con-
tinued in the near future, ’ :

1 would like to suggest the following plan 6f action for the continuation ¢f 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 dinstalled 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, provjde them
with management and technical assistance in areas of manufacturing pro-
cesses, quality control, cost control and production control.

GEORGIA TECH 15 A UNIT OF THE UNIVERSITY SYSTEM OF GEORGILA ~
AND AN EQUAL EMPLOYMENT/EDUC A éON OPrPORTUNITY 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, 1 was somewhat conservative in recommending that the AID handpump
design be replaced with the GIT steel handpump desian and with good reason. Our
first generation design had certain design weaknesses that did not become evi-
dent until the handpump had encountered actual usage under field conditions. We
now have enough data from both laboratory accelerated l1ife testing and field
testing to be able to recommend- this steel pump as a replacement for the tradi-
tional AID cast iron handpump. In my memo of January 1984 to Dr. Henry Van,
of which you received a copy, I made certain qualitative comparisons between the
AlD cast iron and the GIT steel handpumps. At the risk of being redundant, I
will repeat that list.’

AID Cast GIT Steel
Iron Pump Pump
1. Base Material Cost .
(Steel vs. cast iron) Lower Higher
2. Accessory Material Cost
(Pins, bushings, bearings, etc.) Higher Lower
3. Menufacturability ‘
(Ease of manufacturing) Poorer Better -
4. Ability of Medium Skilled | '
Workers to Produce High Quality Lower . Higher
5. Number of Moving Parts “More Fewer
6. Availability of Base Material Restricted Readily
(Steel vs. cast iron) Availability Available
7. Availability of Accessory Material . :
(Steel for pins and bushings, Restricted Readily
bearings, chain, etc.) Availability Available
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Dr. Oscar Rivera
June 20, 1984

Page 3
AID Cast GIT Steel
Iron Pump Pump
8. Corrosion Resistance of Base -
Material (Steel vs. cast iron) . Higher Lower
9. Routine Maintenance Requirements Higher Lower
10. Ease of Maintenance More °
(Replacement of leather cups, etc.) Difficult tasier
11. 1Initial Cost of Pump " Higher Lower
- 12. Ease of Installation Same Same
13. Cost of Installation
(1 1/4" pipe vs. 2" pipe)- Lower Higher
14, Probable Life Cycle Cost Higher Lower

I strongly feel that the GIT steel handpump - is a reliable piece of equipment
with both a relatively low initial cost and a very favorable life cycle cost
that can be produced in the Dominican Republic by a great number of metal fabri-
cators. 1 sincerely hope to see this program continued.

BEJ/Imk
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 Handpump
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30:1 which ensures effortiess operation. Even a 10- vear- ‘
old child can easily operate the pump. P
» Use of sealed ball-bearings further adds to the operatronal
—Easy installation, -+ "‘.1.4'”:‘-:-..-,., -~ ease and ensures years of trouble-free performance. -

A o “"+ Use of high quality raw materials and close machining
Fully covereg :o avoud contammatnon °f water'by external -+ tolerances guarantees long life even under continuous use.
% -... The pump has a life span of over 1560 million strokes— .

- which works out to approxrmately 20 years rf used for

8 hours every daY : “

- larger communities for longer periods.

--Very nominal maintenance cost. Mamtenance can be done
. by relatively unskilled personnel. ;; .

L 4
INTRODUCTION ‘ ' EXPORTS
.Hand Pumps gre the most economical means of providing india Mark It Deep Well Hand Pumps, manufactured by :
~ water supply in rural and outlying urban areas. The INALSA, have already been exported to the following ;
o "~ conventional hand pumps being used in India for the past ‘countries :
several decades are made from cast iron and have several ~~Sudan, Zaire, Upper Volta, Togo Bemn, Ethiopia, Uganda, :
‘ _drawbacks, such as low discharge, inefficient operation * | Kenya & Botswana in Africa. '
' requiring greater manual effort, shorter life span and - Burma, Bangladesh, Indonesia & Phlllrpmes in Asra k)
inability to work at depths beyond 8 metres. To overcome 2 Haiti in West Indies. -
these drawbacks and to provide rural India with a more - S N
. .- dependable product, we, at lzu’\,LSA, havhe d\evelloped the = ADVANTAGES ) o : S
, i | Deep Well Hand Pump with the close co- Hand Pum v
@ . [IndiaMarkl 1 : : .7, The ingenious designof India Mark 1l Deep ‘Well Hand Pump, = -
+ .. operation and guidance of an international agency. mcorpgratmg a long and heavy handle, ball-beanngs and -
' The Pump has the following salient features:” . - - . . chain, results in several advantages : -
2T '—Capable of pumping water wuth great ease from depths of + A mechanical advantage of approxrmately 8:1 in the handle -
© % - 25 metres to 60 metres, < .- < . barlever, coupled with the differential weight on the two - - -
: . —Sturdy design to withstand continuous operatlon by »'w. sides of the fulcrum point, gives a moment ratio of over _ - -
e -

,r..

v B
X- INALSA is well known in lndra for hlgh quehty lrght

qnguneermg products. The company, along with its two. A

3w gssociates, is engaged in the manufacture of several e - As already mentroned the desrgn overcomes all the
"5 droducts—mcludlng India Mark Il Hand Pumps, household . undesnrable features of conventlonal cast rron hand °
;m;_, knitting machines, precision tools for the engineering 1% «,x _pumps, - LSS SR A ‘}I Q, : -
& industry, special purpose machines and marketing of 2 4&,.* Can be installed in multt storeyed burldmgs
‘ automobile ancillaries and engineermg products lrke graded

E: o t Can be easrl
5 % . oo Y adapted to motorrsed operatlon
4% and non: greded castings. - «a}‘gﬁ@* LY

'. ST
The productlon of Deep Well Hand Pumps was started in the ety
¥ year 1977, and now INALSA is the’ iargest manufacturer of X P
5 these pumps i in Indie. 333687 AT T e 0 "'%fr DESCRIPTION

2% India Mark Il Deep Well jand Pumps are manufactured ine.
? well equipped factory in Nevlv gelhl. staf:led wrthlhlghly, : sl B S
-yr.. trained and skilled personnel. Great emphasis is laid on gt

s{_ "quality control, andprergrd standards are maintained to ensure ,-;: The three assembiies mentioned °b°V° form a completeg:
"‘*‘"a flawless product that | wrll provide, trouble free service 5 pump ready for installation, except for the risirig main "5

avear after’ year: -~‘." (Gl Dlpes) whrc‘htcan }lsg 28 supplred b\r us r‘f‘“reﬁu“i’red X iy

. 3 : In addition to our own quah?;”control teem, our products e 1 Pump Head Assembly%ff g % e
< are also tested by an internationally known British firm, ,_,,‘ Frgure 1 shows "the details ‘of pump ‘head assembly A part )
' 4“; specializing in the inspection of engineering goods. The " ¢'the"connecting rod is also shown in the figure although -
”§ exacting requirements of this agency have helped us in %23 this forms a separate assembly by itself, The pump head. i8¢
=2 constantly improving our quality, *g/&us:: 4353_%% i supplied in attractive hammertone green paint finish, excep
£F+ No pump is approved without § thorough inspection of ‘sg3v for the bottom portion which is'painted bright red up to,the
»;.,Jncommg materials and meticulous checks at every stage of o level where it is to be embedded in the ground. This is 3 A
o  manufacture. In addition, every pump is carefully_ exammed s ‘basically done for easy installation. Water tank is completeb
‘47 10 ensure distortion-free, leak-proof welding and 3'!, 2 xgﬁ hot dip galvanised_and in addition painted from outside to
1@ external finish of the hrghest qualrty %“vgggf “ 627" harmonise with the rest of the pump. Bottom inside portron
3 Ad?rtronally, :’he pumps are contmuously subjected 10 field "»" °L§L° ﬂ%‘:‘.’e’s'm head epoxy pamte&:g "Q}' 39.‘-,'95“"9@3 y
Zp.trials so that data regarding their functronm is constantl B pimns can also be sooplied in a fully aalvi n
% avarlable for future rmprovgments P -,:‘.,9_; S de 1Y e Pumps can also be supplled ina fully galvamsed co dutlo‘g.a(__ :

m ...‘ T ._'_4,. < v _:,_’,: %‘g 3 3 Mgr‘ R ”—1%.
: : ,,-g'. & 23 ..,.‘ Syt 5 P
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CHAIN ANCHOR

HANDLE
CHAIN COUPLING

CONNECTING ROD
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Py | f Sy CHECK NUT

N
Y
i\
N
]

............................. A \\\\\‘\\“\\\

' L ' — LEVEL OF PLATFORM

Footafo 5o ORI s o e

CASING PIPE MINIMUM 100 1D. -~ . -,
————— RISER PIPE 32N.B.
——CONNECTING ROD 12 ¢

Figue 1~ “ o 5 ien

The pump head assembly is further dlwded into 3 sub- : 3. Connecting Rod Assembly :

assemblies for the sake of convenient transportation: - Connecting rods are available in standard lengths of _

(a) conversion head, (b) water tank and (c) pedestal. The * - 3" erec and sre made from cold drawn mlld steel

3 sub-assemblies can be put together easily with nuts and . bright bars. . Ry :
bolts which are supplied along w'{h F',‘e_ pdmp head A hexagonal coupllng is screwed and welded on one end of

2. Cylinder Assembly =~ '1 ~ 7= each rod and the other end is accurately threaded. A lock

. As shown in Figure 2, the cylinder assembly consistsof 8 nut is also provided. Each connecting rod is electro-
“sturdy cast iron sleeve fitted on the inside with a seamless ~ galvanised for protection against corrasion (Figure 3).
brass liner having excellent inner surface finish. The ends A suitable number of connecting rods can be ordered by

" of the liner are properly flared to hold it securely to the ' customers depending upon the static water level at the
... cast iron sleeve. The brass liner ensures smooth operation  place of installation. The rods can be joined together easily
..+ and is non-corrosive as well as highly abrasion-resistant. by screwing the coupling end of one rod on to the threaded
...Moving parts of the assembly are cast in gun-metal and .. end of the other.

"~ accurately machined. Sealing is provided by special rubber Connecting rods are avanlable m 12 mm and 16 mm
7 rings and cup washers made from specially developed ‘ 'dlameters .

7 leather. All parts in contact with water are odourless, :

-7 tasteless and have a high degree of resistance to any ‘ L
© . mineral deposits. The assembly thus ensures supplv of clean R

_potable water. : -.10- ‘
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SPECIFICATIONS
Particulars Unit Amount
Water depth— optimum metre 30-33
Cylinder 1.D. mm 63.5
Stroke mm 100
Strokes per minute nos. 40-50
Discharge per stroke litres 0.32
(does not vary with depth) | Imp. gallons 0.07
. Discharge per hour litres 800-1000
imp. gallons | 170-210

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

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

Installation of the India Mark 1l Deep Well Hand Pump is
extremely simple.

This pump can be installed in a bore well of minimum
100 mm diameter. it involves the following basic steps :

4. Connecting rod vice—1 No.

—use to clamp the connecting rod before you cut or
thread the rod.

5. Connecting rod lifter and axle pin holding spanner—1 No.

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

1. Grout the pedestal assembly in concrete over the casing 6. Axle Punch~1 No.

pipe of the bore well.

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

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

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

5. Put the conversion head in place and screw the

connecting rod to the chain and welded coupling.
6. Insert the handle and put in the handle axle.
7. Screw on the inspection cover.

‘8. Tighten all nuts and bolts.

INSTALLATION TOOL KIT

Installation Tool Kit consisting of tools shown in Figure 5
is also provided at extra cost. Customers are advised to
keep at least one set available in each area where pumps
are to be installed. These tools are very heipful in regular
maintenance of the pump.
1. Lifting spanner (set of 3 Nos.)
—use to lower or lift the rising main pipe.
2. Lifter pipe—1 No.
—use to lower or lift the water tank and rising main
together.
3. Crank spanner (17 mm x 19 mm) (set of 2 Nos.)
—use for tightening and loosening of flange bolts, check
nuts and chain anchor bolt.

—use to drive axle out of the bearing without damagmg
axle threads.

7. Heavy Duty Clamp—1 No.

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

LIFTING SPANNER

o]
!
J

o]

CONNECTING ROD VICE

()

AXLE PUNCH R A

CRANK SPANNER

LIFTER PIPE

CONNECTING ROD

LIFTER AND

AXLE PIN HOLDING SPANNER
HEAVY DUTY

Figure 5 CLamP

300
GARDEN or

Spout must be over 2 leg

CONCRETE
10 Mix1:2:4

NATURAL — -
DRAIN TAG R T :

Are you building 8 soskage pit ?
Then build drain at least 100 cms. long.

DIMENSIONS IN CENTIMETRES

Figure 4

PLATFORM FOR INDIA MARK 1l DEEP WELL HAND PUMPS
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APPENDIX C

"Blair" Type Pump Being Tested in Papua New Guinea
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| MINERALS AND ENERGY

GEOLOGICAL SURVEY

o The sttached information may et be published in any form or used in & compony prespecius of
statement withewt the permission in writing of the Secretary, Deporamant of Minorsls and Energy.

TECHNICAL NOTE
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PRELIMINARY

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

INSTALLATION MANUAL

by G.E. Seidel
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LIST " CMPUNENTS:
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 — Top left to right:

Foot-valve and pistun valve asscably
Spout pipe with redicivy Luch assembly
Bislon pie upper section

r Pigston pipe extension -

Piston pipe upper section

Cylinder pipe luwer seciion

=z

Cylinder pipe extensiun
Cylinder pipe upper section

-
Y
Lo

(w3

Bottom left to right:

4 inch njpple for attuching pump to cement base
4 bolts and nuts for joining flunges

Upper Flange with reducing bush and lower f{lange

All the parts which you see in the picture above are normally included with the Geological Survey version
of the puap. Norasl packing is: all the pipes wrspped t_at.é s bundle, the valves &nd the parts on the
lower part of the picture in a cardboard box together with this manusl.

In some versions you will also find a & inch G.I. socket to be used with the &4 inch nipple for giving the
pusp 8 solid base {u the cement around your water bore.
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- PREPARING A WATEK BOKE FOR PUMP INSTALLATIUN

The punp mounting supplied with this pump is based on a pair of & inch (10C um) galvanized iron flanges.
These can  be attached to any male four ianch thread as found on four inch water pipe or fittings. The
proper ters for this thresu is "four inch BSP thread", If your hore has such a thresd at the top alrcady
then you cau skip this page. K

If not then you have to provide 3 four iach thread. This can be done by wciding a four inch pipe ficting
to & bore fiaished with ateel pipe - or casing as it 18 called Ly the trade. Or if your bLore is finished
with three inch PVC (plastic) pipe then we supgest the method shown below.

The picture on the left shows a typicsl water bore
with three inch plastic pipe sticking out of the
ground and a cap on top.

Dig arcund the casing pipe as shown on the picture
below, about two feet or half a metre is cnough.

Prepare enough cement or concrete mix to fill the

hole well and make a little platform around it. Pack

1)1 - ,/,/7/'/7//// //—7 ////////////////Z / // the cement mix into the hole tightly.

This cement plug will stop any water from the surface
from ruaning down into the bore and make the bore
water dirty.
% ' Around the three inch pipe and into the top of the
""1 wet ceaent 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 aix or even better weld some short steel bars

to the outside of the nipple before putting it into
K the cement or use a four inch pipe coupling with the

A

. '/,/// ,///. . /// ///]// . = nipple to give it a deeper base.

Make sure the nipple sits tight in the cement, that

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

//// // surface smooth.

When you are finished the bore should look similar to what you see on the next page.
If your bore is different and you can't use the supplied nipple mske sure that you end up vith a male
four inch thread a few inches above the ground and s water tight cesent sesl around it to stop dirty

-

water from getting into your bore.
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The picture bclow shows 8 water bore with the four inch nipple embedded into the cement around the bore

casing pipe.

before some children will have filled the bore up with stones right to the top.

Nute that the casing still has its cap on.

If you leuve the cap of then it won't be long

If this happens forget

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

— T

—

e

R

TITTR G i e O

IMPORTANT IMPORTANT IMPORTANT

Allow the cement to dry for at least onc day and one night even better two days.

The cement may look

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

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

four

inch flange (the one without the “Reducing Bush" in it) over the four ianch nipple in the ¢ ient

7’/77/////////))7)))%/&

[ ———at—

J

ae .
- - . "% A
() .
- . v

TIT]T 77T T I T
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PREPARING THE PUMP FOR IQSTALLATXON

Before you can install the pump it has to be made to the right lenght., What this means is that the pump
wust be long enough so that its bottom part is slways sbout a meter (or three feet) below the water
level inside the bore. The problem is: water levels change. Watcr levels will be lower at the end of the
dry season and higher st the end of the wet, . When you pump a bore the water level will drop because you
are teking water out. When you stop pumping the water level will come up again as new water flows {nto
the bore from the ground around it, To predict how.much the level changes can be quite difficult.

So to be safe make the pump long enough so that its bottom is about three to four meters below the water;'
level but it also must be at least half a meter above the bottom of the bore.

To make the right decision you first have to measure the water level and the depth of the bore. To do
this get a long tape measure or good string or thin rope and tie something heavy to the end. A big steel
bolt or nut will do.
Lower the string or tape measure into the bore until whatever you
tied to its end touches the water. You should be able to hear it

. when it touches.

Make a mark on the string where you found the water :cvel

Then lower the string further
down until it touches the
bottom. You will notice the
string getting siaCk when you
touch the bottom, Make another
mark on the string there.
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Pull the string out again and lay it stretched out on level
ground. You are now rcady to measure the puwp against this
string with the marks for the water level and the bottom of
Lhe bore. You may wunt to also write down these lengths so
that if you measure the water level again some other time then
you know whether it changed and by how much.

But before you can lay out the pump to measure there is
just one last small preparation. Om 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 bottoa called the "piston-cup”.
You can take the piston cup off and screv it to the other
valve instead. Whichever valve has the piston~cup on it is the
piston-valve and the other 15 the cylinder valve,

Take the cylinder-valve or let's call it foot-
valve and attach it to the bottom of the pump
cylinder. Fit the threads together carefully and
tighten it with your hands. Tightening with a

spanner is not necessary, e -

———

The bottoa part of,the.pioton should look now _ag

is shown on the right,
" :

S e cemm mim - . !
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Place the bottom section of the cylinder sgainst the measuring string
the foot-valve is in the right position sbove the bottom of
bore mark and belov the water level mark on the string.

so that

You can now lay out cylinder extension pieces to close the gap between
the top and the bottom section. Lay thes out so that they overlsp by
the lenght of the socket where they will be joined,

One piece will probaldble have to be cut for getting the right length.
On the picture co the right one extension is used. It is leid owt o ..-
overlap with the socket on the bottom piece. The top piece will have
to be cut then to make it fit into the socket of the extcnuon_pteco. I R

Since you made the marks on the measuring string against the top of the bore when
scasuring the water level and the bottom of the bore you have to use the string
upside down for luying out the pump correctly.

Position the top of the cylinder with the plastic flange against the end of the
wmeasuring string vhere the weight vas or is attached. This part is easy, the next 7'.
part can be a bit more complicated depending on how good your bore is. We ‘uues.{ -
you follow the following rules:
! ) !

1. The bottom of the cylinder with the foot-valve attuched must be more than half.a
meter (two feet) above the mark indicating the bottom of the hole. If the valve
gets to close to the bottom it msy suck in dirt when the pusp is used. If you can

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

2. The wmark indicsting the water level must be st lecast one metre above the foot
valve, If the pump is not deep enough it will not work properly. One or two metres
below the vater level is often enough. But if the water level in your bore drops
during the dry sesson or if it changes a lot when the bore is pumped then the puzmp
has to go deeper. As an average three or four meters is best for most bores.
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The picture on the left shows the top section cut already for joining. The cut has
to be straight and clean.

IMPORTANT IMPORTANT IMPORTANT

] Joints on this pump are.nade with PVC Solvent Cement and to this correctly is very
important. If you don'; follow the correct procedure you may spoil the pump or even
worse parts of the pump say fall into the bore and block it
1. Use only PVC Solvent Ceament nothing else.

2. Use only fresh Solvent Cement, if it 1s 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.
I o
-

§ | !

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 coampletely 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 so.auch that it is dripping. J

<
.

7. Push the pipe end into the socket firaly then turn for sbout half a
turn and hold tight for about ten seconds. !

8. Handle fresh joints carefully without bending until they have dried
for at least ten minutes.

Please follow all these rules 4f you want your puap to vork well,

On the right the picture shows the cylinder completely joined, But not
yet ready for installation., ' It has to dry for at lesst one day just
like the piston pipe, which you still have to make up to the matching
lenght,

apsei [
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For assembly of the piston pipe first attach the
piston valve to the bottom section of the piston
pipe as schown on the left. Join the threads H
properly then tighten with your hand. As with the

foot-valve on

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

shown on the right.

the cylinder tightening with a

the piston valve is about ten
centimeters above the end of the cylinder pipe, as

T==§

sz amsn=

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 pubp cylinder as shown ‘

on the left.

When installed the top flange is going to sit

on the top of the cylinder and the

bush assembly on the spout pipe is going to
fit 1nto the lurger reducing bush on the top
flange. By ltnlﬁ; them up as shown and meking
sure that the spout pipe is pushed as far
through the bush assesbly as it will go you
now can measure by how much the piston :pipe

has to be extended to fit.
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Now take the top section of the piston pipe and ! : ®
if it is too long cut it to fit as shown on._the
left. If it is to ghort use the extension piece
“or pieces together vith the top section lay them
next to the cylinder and cut them as needed to

fic. ! v

You can now join the PVC sections of the piston .
pipe together with PYC 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.

1f PYC 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 B [
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

g ==

get onto the piston cup and valve and make them

stick, ’ 5

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 spendisome time cleaning

% " . the dirt out of thea.

—— 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 ®
g sope of the pump parts.

Put the top flange on top of tlie lower flange as shown™ on-—o.
‘ the left,
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. Find the bolts and nuts vhich were supplied with the flanges

and join the flanges with the bolts. as shown gn 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.

-87-

=

Carefully align the threads, turn and tighten. This looks

now 89 if the pump is installed. But there is nothing
ﬂ 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 st least a day before you
install it. You will regret it if you don't,




INSTALLING THE PUMP

Before installing the pump check that all the solvent cemented joints arv dry and strong. Check all
joints just in case one of them 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 vater then re-sttach the valves.

Check that the valves are tightly thresded onto the cylinder and piston pipes. Strong hend 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 msounting 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
F Use a long stick with s rope loop at the end to hold the middle part of,,‘ )
the cylinder to keep it steady and to straighten it up. T

The picture below shows the cylinder almost fully down. As the end of the
cylinder goes into the water you-viilfeel it going down more slowly.
| That is because )ne—nce; has to force its way through the footvalve into - .

the - cylinder. e e e

- v

-

S e —a{1f. you don't feel the cylinder slowing down then you probably made the
pump to nhort; "Pull it out sgein, check whether there is water in the
cylinder and if not. Go back to the section on preparing the pump and
check on how you seasured the water level,)

~.

o o —
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When the cylinde; is fully down the plastic flange
. should sit flat on the lower flange of the bore

sounting.

© left.

bolts with a ﬁpcnner.

Now insert the piston pipe with the piston valve firat through the PVC
tiunge 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—{3"

when  the vad of the piston valve tries to geg-pau:':ﬁé"}oXn:s in the

cylinder pipe. The joints are rarely ‘coampletely straight .and -often -

there is a :.ttle bit of hardened solvent cement on the inside of the
Joints: But 4if  you followed the jastructions on how to prepare the
pump for installation you should have no probles. Tura the piston pipe™
s little whilest pushing gently and it will get past the joint. .
Keep "pushing the piston pipe further down but don't let it go down

.

completely. Stop when it is as shown on the next page.
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Make sure it sits in the centre.
flange and the bolts and attach them as shown on the

Then get the upper

Check again that the PVC flange and the cylinder are
B | exactly in ihe centre then tighten the nuts on the
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Carefully turn the bush on the spout pie until the thresds
engage and turn until hand tight. Then tighten 1t firmly

with a lurge spanner.

The puap is nov installed snd ready for m./

-

For this part you should have some one to help you. Get some
one to hold the piston pipe in the position as shown on tﬁe
left, get the spout and srew it into the top fitting on the
piston pipe.

Watch out for the top of the spout pipe when you are :..mi};g‘ T
it. It can hit your head if you are not careful. -

When the spout pipe is fully screwed in by hand. Tighten it
using s spanner. Tightening by hand only is not enough here.

Then lower the spout down until it sits with the thread on the
bush asseably on the mating thread inside the larger bush in
the top flange as showvn below.

b

-
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