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‘March:25, 1974

,ﬁi;;A)jDalefSw;sher;’P;E;
Office of Health =~ -

Technical Assistance Bureau

Agency for International -Development:

Washington, D. C. 20523

~-Dear Mr. Swisher:

- Eleventh Quarterly Progress Report on
- -Phase III'"Field Research and Testing
‘of a Water Hand Pump for Use in Develop-
SRS 'ing Countries" -
AID/csd - 3305
i _--January 1 through March 31, 1974

Since.the first of the year, a meeting was held at Battelle:to discuss'the

Progress of ‘the program ‘and additional reporting has been received from
Bangladesh and Nigeria. = e

Battelle Meetings

Because of the absence of field data and because of some feeling that .~
perhaps the objectives of the program are not being achieved, it was .-
believed that the total program should be reviewed in detail. A review o
was also in order because of the recent visits of Mr. Worthington to Thailand
and Mr. Swisher to Nigeria. ' Co

A meeting was held in Columbus on February 22, 1974, during which the program
was discussed in detail, as well as comments made and pictures shown of the -
recent visits, Much time could be spent reiterating the lack of enthusiasm
for a new pump in Thailand, or their ready acceptance of PVC plastic pipe
cylinders, or the poor machining done in Nigeria, but the most important
factor discussed was the lack of resident program responsibility in the

trial areas. Although the program was introduced with plans, samples,
tooling, technical assistance, critical materials, and test forms; no
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AID official was given reSponsibility to monitor the program and none .
‘remained in the area long enough to follow up the local activities. .
Conseque.tly, sufficient pumps have not been tested nor regular reporting
made. In spite of this deficiency, significant data has been collected.
The ‘nodified deep-well pump cap is a result of this information. It is
~hoprd that this new design will generate further interest in the selected
arei.8, that additional pumps with the new cap will be smade and placed on
test, and with some appointed responsibility, additional test results will-
- be fo 'thcoming. To realize this goal, a program extension is necessary.

~Tb- need for information dissemination was also discussed during the- meeting
and it was again agreed that a packet of some sort should be prepared that
would answer most of the questions being asked.

Only one more month remains in the current program and any decisions regarding
additional data and/or information dissemination: must ‘be. made soon.;

Report From Bangladesh .

- The’ latest report from the UNICEF program in Bangladesh (see Attachment #1)
 discusses mostly a redesigned pump incorporating the features of the Battelle--

AID pump. As we had lndicated to UNICEF, the complaints dealt mostly with:

3
o Too short a handle 1ength 1ncrea51ng the pumping

o effort
@ Too short a stroke decreaS1ng the. amount of water

 pumped, particularly with the deeper wells. '

¢An additional complaint was .directed toward the poor seal made by the: poppet
‘valve. Since this problem seemingly does not exist with the "Battelle" R
.pump, it may lie in the valve design of the .lighter weight pump. We at.
“Battelle see the need for a pump design of less weight, especially when . -
»iron is difficult to obtain; however, care must be exercised to retain all"
of the advantages of the orlglnal design. Battelle also believes that only
~one design instead of two mentioned in the report would be more economical
fin the long run, These addltional ﬂomments will be made to UNICEF. 2

~Report.Ff0m'Nigeria

‘The report from Nigeria was more simple than that from Bangladesh The
'only adverse comment recorded concerned the change from flapper valves tc
poppet valves to maintain a prime condition. This comment is just opposite.
from that reported by personnel in Bangladesh. It should be noted, however,
that the pumps in Nigeria are of the deep~well type and the pumps in Bangla=
desh are of the shallow-well type. This may or may not be of significance,
What is significant is that in both cases, Nigeria and Bangladesh (and in
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- Thailand -as:well) premature wear of the cups 18 no’ longer the primary cause E
-of failure and in fact, this iiprovement greatly extends ‘the useful life
of rural ‘hand" pumps in all teat countries. Lo

Costs

;Program costs have increased over the original estimate significantly. To
zbegin with, the program started in ‘June, 1971, but it'was March, 1972, before
jtne first country (Thailand) was- found During this time, $9, 280 wvas sPent.-

*About half of this was spent on updating drawings and making patterns and
ﬁpump samples, but the other half was spent for unanticipated staff effort
‘directed toward identifying three countries or areas to test our pump.

This problem does not exist now, as shown by the many inquiries, but
certainly existed in 1971. 1In addition, significant increases in cost

have been incurred simply because of inflation. Battelle's caosts alone
'have increased some 5.2 percent per year since the program began. This
does not reflect higher increases of many supplicrs. We estimate a $8,700
increase in appropriation is required to complete the program, particularly
-1f the program is extended 9 months. (This is the time lost at the beginning
.of the program.) It should be noted that AID assistance will be required
‘in the test areas.

”Future Work

jGurrently it is planned that a . final report be written next month it is
fsuggested however, that an extension in time and funds be considered to
‘obtain additional data in the field, and respond to the increased interest
in rural water suppliers, If the. extension is reasonable, action must be
taken in the remaining few days. Don Frink or I can be reached on: Extension’ -
2663 or 2681, reSpectively. : ‘ R

7Any questions concerning this - report or regarding particulars of . an extensionﬂ
to: work would be welcomed : '

Sincerely,::.d,. ‘_-ff,_. -
f"{.'/( be AL

Robert D. Fannon, Jr.f
Equipment Development’
. Section ‘
‘Research Engineer o

DR sban

“ec: M8 V. C. Perelli.
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Eqsf October. 1973,‘
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- RURAL WATER SUPPLY PROGRAN&E ‘
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';nforma ion on the performan
3ty deontlnuatlon of
nber: 1973 and Report No. 1. daL ec

: auffJanuary 19?#, the followmng pumps have been put under test in
_;areas Qf concentratéd populatlon: o
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middle
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“track

| ?Kaoran 5;{7;;1 ii’ " i 1Fiépﬁéf
“bazar Lo ‘ valve cn
middle of - - No,:. '

old Rlway

-office

- Flapper
ovalve &
.. ‘poppet .
altennn-els

UNICEF  25,1,7

compound. .
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Nodlflcatlons on No. 4 DPHE Pump
r1. A PVC 11ner 3" ID 10" long 1nserted 1n the pump cyllnder.

lzf The total height °f the Pump barrel 1s reduced:by“”'

b3g'1The headcover is modlfledﬁa;llttle blt so that s.%;aia;ﬁnutgg

ibolts could be flbted.,;;a

54;‘5The handle 1s de31gned as T sectmon 1nstead of I sectlon.

5. The stroke 1en°th is reduced to #"'1n place of 53/h“ (In‘atia;ér;
T ver31on 1ncreased to 5")”-‘. | PR

61':The base is the same as the No. 6 pump. because the overall. dlameterf
“. of the pump barrel is ‘the’ same as the No..6 pump 1n order to -
1nclude the PVC sleeve.,x--

,7;1 The base nuts and bolts are all 1" dia,

Thls modlfled pump 1s almost 1n between DPHE No, 4 and Battelle pump.,
It may be called a modlfled Battelle pump suitable for a famlly or few |
"famllles. It may also be. called a Famlly Pump,

Observed Perlormances

Fcono x p mp Sl Nc. 1

The pump was’ 1n operatlon for 94 days.since 19 September to 20
December 19?3 ‘The pump had been functlonlng quite alr1gh+ durlng ‘The
perlod W1ih a complalnt of need:mb prlmlng every few hours, The pumn:}
was. 1n°talled in a heav1ly populated area. As time went on, water
‘table was- g01ng down and. in mid-December, the measured. water table was
at 26'0" from pump base. Since the mechanical advantage was only
”(1:4) of the shortened handle, " people, espec1ally the women. could
7hardly pump 1t and. as such the pump was removed as per request. of the -
Qusers ‘and.. replaced W1th a Battelle pump.

FPum,'p'_f Sl. No. 2

fThe pump was installed 15 November 19?3 1n a: heaV1ly used area._;Tﬁepi.
7average discharge of the well is 4, 5 gallons of water 1n 75 seconds by ,
?55 strokes, During the 69 days of 1ts operatlon no parts were replaced
or repazred It was in operatlcn throughout the perlod. The bearlnb
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AV G .
surfaces and bucket have not worn out_ln_meaburqble degree.‘ The well
is inspected, once. every week.; Users;(lOOO) expre s satisfactlon out
have only one complalnta 1t nceds prlmlng every morning. Poppe1 valve
does not retaln water.i Water depth measured on 311,74 1 28 £t from
pump base.

Pump_Sl No _3

The pump was 1nstalled on 23 November11973f1n the heaV11y used area.
The dlscharge is 4 5 gallons of water in. 80 seconds by 50 strokes.
Durlng the period of 61 days no parts~replaced or repamred but the ;
plunger follower fell down twlc,fbecause of bad threads. The poppet
valve works well. Users compallnts a) small dlscharge.,b) plunger
follower falllng down."

}Pumg_Sl No.,u ;fr"b“

.The pump was 1nstalled on: 23 November 1973, The dlsoharge ig 4 5
‘gallons of water in 35 seconds by 42 s rokes.- No complalnt, no repalr,
‘but 1he problem 1s +b=+ 1f.rccds prlM{i; every dav in the morn:mb but
the "sers (1000) seem qulte satlsfled. Water depth as measured on.
30,1, 7 t 12 feet: from pump’ base.,

Pu p Sl No _5

'The pump was 1nstalled on 4 December 1973. but wa removed by the
users because of prlmlng problem every now'and then and also the ,
plunger fell down several tlmes. People did. nof llke the pump due to

the above reasons.

Pump Sl No.:G“_

Worklng alrlpht but dlscharge 1s small~- about 1 5. gallons per. mlnute.

Pumi s‘1"5‘."—*»‘r':'o‘.“*f L

are not satlsfled with the qudntlty of water Wateralevel measured on:

31.1.74 is 23 feet from pump base,
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s""hn“ 4n~t on modlfled pump No. “‘

Ju the ~ac)f,'ard of UPTCWF offloe. a No. 4 modlfled pump was 1nstalled]
na wcll Whan water level was at 27 feet from base of the pump.
*xulﬂ 1s oonsxderod an extreme case 1n terms of suctlon llft., The
“puﬂp was te ted w1th use of (a) poppet valve and (b) flapper valve

,oystom alternatel;.
0oservat10n~z

The popoet valve wovked flne durlng and. as long as the pump was in
“operatlon but falled to retamn suctlon overnlght.

‘The 1eather flapper valve worked better, produced ‘more water and.
retalned water overnlght.e

General Commentss

1, People in Bangladesh are mostly used. to the No. 6 pump w1th 31“

| plston diameter, average 6" stroke length. With the. experlmental
well (modified- No. &) with 3" piston diameter and. 4" stroke. at
the very ontset users evpressed d;sappoanomcnt because of a
_decrease in quantlty of water per stroke, (In the No., 6 pump.
the theoretloal discharge is 0.25 U.S. gallons_per stroke, |

No. 4 modified. discharge is 0, 125'U.S. gallons, i.,e. 507 less per
stroke ). |

Users reaction was being studled w1fh the passage of time in all
the 5 observation wells. In some cases, the users dislike
dlsappeared perhaps becauserof one main reason: these wells dlds
not have to be repalred durlng the perlod of fhelr usage for about

2 months.,

{becau :
plunger was put back w1th 1amwnut
running 0.K.




Addltlonal Comn tp o

It has been generally aﬂreed that the modlfled“No' 4fpump 1s rubaed.
dependableznd economlcal, us1ng less thanpsu pounds of pig 1ron.
However, observatlon has shown that 1t w1ll probably be de31rable to

revert. to a ?" stroke 1f possmble.

KFor thls. there are two reasons.: Flrstly, a 7" stroke glves a
greater output per: stroke. espe01ally in tlmes ol 1ow ‘water table.
,Secondly, and, perhaps more 1mportant in the long run, a longer stroke
*w11l probably reduce the number of strokes per day on’ oach pump, glve
ﬁa smoother pumplng actlon. and comblned with a longer plston rod.
.result in a smaller angle of deflectlon of the plunger, plston rod
allgnment.<

All of thls taken together should ‘mean less- wearlng oft mov;ng parts.
That 1s, by ‘about” an increase of 20-25% on the in1t1a1 cost ‘the.
overall expendlture on spares durlng the life of the pump may be less,
also the pump should. glve better performance. Thus the follow1ng 11ne
of actlon is beinz taken. - Two. prototypes arc being developed. Qne a
smaller, llau.~"e1ght pump cuitablc for family use and arene with a
ydlspersed populatlon of. smaller unlts. whlch calls for a relatlvely
higher number of smaller capaclty pump. ' ) '

This prototype would be an off-take from the Maya No. 2 pump, . but .
wrorporating Battelle features such as . PVC liner, 3" cup. leather. 3/¥"
steel pins, cast 1ron rod. end. Jam nuts oh plston rod, use of lock- .
washers on nuts and. bolts for headcover and base plate, 1mproved handle
’des1gn and. 1mproved base plate de51gn., It w1ll have approxlmately a

5" siroke and Weléh less than 50 pounds.

.Another prototype based on the Maya No..6 pump 1s belng developed for |
Athe heavy duty communlty pump It w1ll have all the Battelle features |
fas above. In addltlon 1t w1ll have a’ stroke of 7"-8"' 1onger. heav1er
handle wlth hlgher ratlo of mechanlcal advantage. and heavy duty ‘
e_langes at top and bottom of. the body to whlch the base and. headcover
w1ll ‘be. held by four 2*" -.1" nut bolt and lockﬂashers. ThlS pump
.W1ll probably welgh about 65 pounds-
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In addition,. the new. flange arrangement hopefully w;ll permat the ‘use
of four nuts and bolts to attach the headcover to 1he pump body, and
more 1mporiantly, two of the bolts will be at the "heal" posltlon,,xhat
is 1mmed1ately on elther s1de “of the fulcrum. Wthh is the’ MOst
critical place to have the nuts and bolts.f

_‘The other advantage of flanges is that they are both easier to cast
than collars. and are stronger., The old collars used. to break off now
.and then, maklng 1t necessary to replace the whole body of the pump.

The old No. 6 des1gn had only three bolts, placed at 9 o0 clock. 12 o cloC'Q
and 3 o] clock, relative to the fulcrum at 6 o clock posmtlon. Thls new
nuts—bolts configuration is. expected to glve a much sturdier attachment.

Another attractive aspect of using the tradltlonal No. 6 body. to
:whlch flanges are smmply added. 1nstead of collars, is that the ‘,
foundrles can use all thelr old patterns and. core boxes, - w1th very
sllght adaptatlons. This should reduce the capital cost and make 1t
eas1er to get foundries to produce the new pump,

,Hav1ne avallable two prOeOTVDGS. will introduce a certain amount of
flexlblllty 1nto the programme. There are areas in Bangladesh and.
“other countrles as well, where the No, 4 variety will be adequate, and
where the extra expense on the No. 6 variety would not be justified.,

it is expected that the No., 4 pump would be adequate for populatlon
clusters of up to 100 people. This model may also prove popular and :
economical for a family pump, Where more than 100 people would be
serviced by a pump. it would probably be advisable to use  the heav;er
duty pump.

One rather attractlve ‘aspect of the dual- des1gn approach. 1s that all
the mov1ng parts, that is flapper valve, cup 1eather, steel plns, are
'all interchangeable between the No. 6 and No. 4 versxon. ThlS is an
'extremely 1mportant feature in a country where such pumps are belng
introduced because it will mlnlmlze the problem of the most fast
}movmng spare parts.




‘- 7 ' ~,
No. 6 pumps with PVC liner and No. & bucket, improved base and handle,
but otherwise the same as under previous purchases. In addition, some
of the 750 tons of pig iron available to the programme would be used
to make spare parts to continue repairing the existing punps.

”Alsd} fhe‘rate of progress of the programme is not quite as fast as
expected, It has thus been decided to allow three to five months nmore
~ to continue to\develop the new prototypes in a thorough and systematic
manner. After about one more month it is expected that something nezr
to a "final" design prototype will be in hand. It is then planned to |
produce several hundred of both the No, 4 and No. 6 prototypes. ‘These
would then be placed throughout the country under g variety of
conditions, under the watchful eyes of various DPHE engineers, voluntary
agencies and UNICEF field staff, After getting feed back on the
performance and acceptability of these pgmﬁ%, this office will then be
better prepared to prepare detailed drawings and call forward., '
production of the new pumps.,
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