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TOWARD A DEPENDABLE HAND PUMP

Wilbur E. Palmer

In many years of rural India the villager will continue to
depend uﬁon wells as a source of water supply for a long time to come.
The installation of diesel, petrol or electrically powered pumps will
be delayed in many areas due tc lack of (1) finance at the village level
for the mintenance and operation of installations even in cases where
the entire cost of the installation is borne by the State .or Central
Covermnment and (2) adequately trained personnel required to supervise
the mintenance and oreration of the installation.

With the above in mind it is evident that a properly con-
structed well that has one or more hand pumps properly installed will
be needed for mny years to insure the villagers a safe water supply
at a low installation and mintenance cost. This low overall instal-~
lation and maintenance cost makes the hand pump an ideal installa-
tion for villages, melas, fairs, private homes and schools which do
not have access to safe piped water supply. The effectiveness of
the hand pump has been demonstrated in many areas of India. There
have been successes in Bihar, in West Bengal, in the Indian Council
of Medical Research project in Bihar, and in the Barapali Village
Service in Orissa,

Pumps available in India have been and are being greatly im-
proved to make them rugged and capable of withstanding much abuse and
still remein orerable. At the same time maintenance operatione are

simplified by recent designs. Engineers working on rural water sup-
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plies have made suggestions which rﬁmk.e the hand pump more dependable in
providing safe water for the villages, Hand pump manufacturers in India
have shown a great interest in design improvements and have cooperated
in the development of a more deperdable hand pump, This paper reports
observations and recommendations made in regard to hand pump installa-
tion., 1India experience shows that the following points should receive
careful consideration:-

Choice of Hand Pump

1. The pump or pumps selected should be manufactured in India in needed
quantity by a reliable company or companies,

2. The original cost should be low and the pump made of materjal strong
enough tc withstand maximum use and abuse by the villagers,

3. Repair mparts should be available at low cost ard adequate stocks of
these needed parts mintained by the manufacturers at all times,

4. The pump base should be so constructed that a water tight seal my
be easlly maintained between the well platform and pump base at
all times, It should also be recessed so as to permit a A4-inch
pipe to be inserted at least one inch into the pump base., If the
L-inch pipe is extended at least one inch above the cement platfarm
and such a recessed pump base is installed, cmtaminated surface
water will be prevented from entering the well,

7+ Standard size nuts and bolts (1/2-inch ) should be used throughout,
This permits the stocking of a minimum number of nuts and bolts
amd reduces the number of tools needed to mke necessary re~

pairs,
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6, All parts of the pump where bolts and nuts are used should be
constructed in such a way that the bolt heads and nuts are easily
accessible to wrenches for installation and removal,

7. All pump rods used should be of standard size (1/2-inch) with
standard thread.

Pump Type
Mamy areas of India have a water table high enough so that a common

1ift (suction)pump may be used., A pump meeting the general require-

ments my be purchased in India for approximately Rs, 32. Whenever
the water table falls below 20 feet during the dry season it becomes
necessary to use a cylinder with the common 1lift pump head. With

the addition of a cylinder the common lift pump head can be used when

the water table is located at a depth of 20 feet to 40 feet.

The modifications necessary to adapt the common 1ift pump to use

at a depth of 20-40 feet are as follows:

1. Remove the plunger from the plunger rod,

2. Remove the check valve located in the base of the pump.

3. Install a brass pump cylinder with a check valve at its base,
The cylinder, narmally 3 inches in diameter, should preferably
be installed at or below the water. level and in no case should
it be located mors than 20 feet above the low water level, A
3~inch brass pump cylinder, 9 inches long witlh check valve,
suitable for a 7-inch stroke pump is available in India for
Rs., 25,

L. Connect the plunger in the cylinder to the pump rod using 1/2-
inch mild steel rod., This rod must be measured and cut so that
the plunger works freely in the cylinder at all pusitions of

the pump handle.



oy
5. A check or foot valve (Rs, 10) installed at the end of
the pipe extension below the cylinder is desirable. This
check or foot valve is in addition to the check valve at
the base of the cylinder,
A more rugged pump hcad, usually available as a 1ift and force
pump should be used when the water table at its lowest level is greater
than 40 feet., The same criteria as outlined for the 1ift pump should
be considered when purchasing this typc of pump, A modified cylinder
(Longer, smaller diamcter, more rugged check valve) may soon be produced
in India for use with this pump for approximately Rs, 45. The cylinder
gonerally uscd at present costs appraximately Rs. 80.
In arcas where the depth to the static water level is great
(40 to 100 feet) pumping with a farce and life hand pump may be made mch
casier by the use of springs to offset the weight of the plunger and
long pump rod. The force and life pump gencrally used in India has on
onc occasion been improved by using two coil springs. Ihe springs are
slipped over the plunger guide rods so that they wark against the casting
that is fastened to the pump rod. The coil springs work up and down
on the guide rods as thc handlc is raised ard lowered, Wooden pump
rods with metal threaded joint fittings can be used in such situations,
The wooden rod is buoyant and docs not add to the weight to be lifted
by the pump, This idea may possibly be in usc in India and a rocord
of such use would bs of considerable intercst,
Plunger
A properly constructed plunger adds greatly to trouble frec hand
pump operation. Plungers used in most hand pumps arc of cast-iron

and the plunger valve is constructed with the upper part of the plunger
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cage acting as guide for the valve, This type of construction permits
the valve to wear on one side and the valve soon begins to leak water,
Another disadvantage of the cast iron plunger is the rusting of the
parts so that after a few months of use it becomes difficult to sep-
rate . the tlreaded parts for replacement of the buckets without use

of a Fpe wrench and without breaking the plunger casting. The use

of brass for the plunger corrects most of those objections. An
improved brass valve casting now in production is made with an ex-
tension in the form of a cross which, in the assembled plunger, ex-
tends into the valve opening ard acts as a guide. No leakage problems
have been reported in soms 300 installed pumps of this improved de-
sign, The bottom of the plunger casting may be constructed with two
extending sections which can be of gre:t assistunce in loosening

the lower sections of the plunger.,

Corrosion Problems

Corrosion has been a problem in certain areas in India,
In areas near salt water such as the Bay of PBengal and the Arabian
Sea, salt in the atmosphere causes corrosion damage. There also
is corrosion damage if the water pumped is saline. The use of brass
wherever possible reduces the corrosion., Brass may be substituted
for cast iron or stcel in the following:

1, Cylinders

2. Pump piungers

3. lining the working barrel of a common 1ift

pump with a sleevsz,
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Special roseorch work nceds to be dono on the proper rust inhibiting
peints thet should be used on the outor surface of tho pump.
Punp Buckets

The notoricl genornlly used for hend pump buckots hes beon loather,
This naterial hes disadventeges which arce listed here:

1, Rocluctaenco on the pert of a number of peoplc to uso wator

that has cone in contact with leather,

2, Variction in the quelity of leather available for nolding

buckots,

3. Short lifc of poor quality leathcr buckots.

In eddition, the lack of ostablished standerds as to dimonsions,
quality of leathor and thc diamctor of the conter opening necessery to
proporly faston the bucket into tho plunger has been a problenm,

Expericnce has shown that a top quality leather buckot will
oporate satisfactorily in e hend pump installntion,  However, to ovor-
cone thedisedventages mentioned, rcscarch hes becn done on the use of
other natericls as o substitute for leather, Polytheno had shown
promise, Vhon tosted in the ficld it gave good results in cortain
installations. In arcas wheroe tho punping of fine sand was a problem
thcro secmod to be oxcessive woer, When used with brass cylinders
and in arcas other thon those nentioned above it lasted as long as
the better quality leathor buckets, The first molds were nmodified
to glve rore strength at points of wecr and cnother type of polythene
was usced in the production of “hc lator buckets,

Nylon wes used to nzke o fow buckcts but this matorial was dis-

carded duc to tho rostriction on inmports, NYylon has shown good results



7=

and should agein be comsidored when this matericl is availeblc in
Indin, The most setisfactory material used so fer hos been o rubber
composition* developed by the Imporicl Chemicel Leboratories (ICI1),
Calcutta, This rubber conposition wes suggested by the leboratory
spceielist of ICI and during limited tests has been used satisfactorily
undor 211 conditions and in contact with all metals used in pump cot
structicn,
Pump Red

Stenderdization is desirable and it is suggested standard 1/2-inch
pump rod be used in all well installetion particulerly whore water
lift mey ot any time bo more than 20 f.et., Some engincers havo re-
corriended the use of galvenized rod. Hovaver, experionces in many
arcas of India indicote that ordinery 1/2-inch rod as availeble in
the market is satisfectory for this purpose.

Obsorvetion of o mumber of installetions indicate that an inportant

point frequontly ovorlooked is the correct length of the pump rod,

# Rubber composition ingredicnts:
Ports by weicht

Smokad Shcot 20,
"Butekon! S-8551 10.
Kosnos 60 60,
Vulcafor HBS 0, 65
Vulcaterd A Ce5
Nonox BL 1.5
Stearic Acid 2,0
Sulphu.r 2 . 75
Zinc Oxido 5.0
Vulcatac CH 6.0
Paraffin Wex 0.75

Cure 20 minutes at 60 pounds steam pressure.
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When the pump rod is cut too short the top of the plun‘er will hit
the top of the cylinder with ocach stroke and dariege or breakare of
tho plunger will result, Vhen e foreo and 1ift punp is used, a punp
rod that is too short will not pernit the packing gland to work as

it should, The round part of the special upper scction of the rod,
which can bo considercd part of the purip, will drop below the p: .king
gland end when the plunger is lifted ot the down stroke of the handle
wator will spray out around the flot part of this special upper or
punp section of the rod, Somc instellations have substituted a
longer cylinder to pormit error in the longth of the punp rod, This
is a very oxpensive make-shift arrengerient end not recormended,

In cases where the punp rod is too long, tho piunger will hit
the bottom of the cylinder when the punp handle is raised and demage
to the plunger and to the cylinder check valve will result,

Foot Valve

A foot valve is rocormended for usc in the installations where
a cylinder is required end the water level is mere than a short dis-
tance (2 foet) below the lower portion of the punp cylinder, In
general the cylinder should be located at or below the normal water
level, However, in nany arces of India the water lcvel drops many
feet during ths dry scason of the yoer. In this ceso as a safaty
fector the suction pipe should extend to a point at least two foot
bolow tho lowest expecctod water lovel., L faot velve located at the
lowor ond of the suction pipe will meke o nore trouble free installa-

tion, The foot volve ccis cets eg a sofoty chock so thot water
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is maintu@ned at thc punp spout level ot all tinos. There will be
no nced for tho pump handle to be raiscd and lowerced a number of times
before water is actually delivered fron the purip spout,

One nbvious weakness of foot valvo construction has been the
breckage of the velve sten itself, This has been correccted by in-
creasing the velvo stom diemotor. 4 socond cause of failure has bsen
the loosening of the rotaining nut which holds the conter valve in
place.  This has beon corrected by having the valve stem longthened
so that a cotter pin may be insorted helow the tightened retaining nut,
Additional research and tosting noeds to be done in the developnent of
an improved foot velve,

Repair

One of tho basic problems encountored when installing hard pumpg
has boon that of providing -n alternste sourco of water whaen the
local woll has boon covered ond tho single hand pump installed is in
noed of repair, This problen nay be corrected by the installation
of two hand pumps on the woll. Whenever the diemoter of the well
is 3 feset or more the ~bove suggestion is prectical., In nost
instancos at loast one of the punps will be in operating condition at
all times., The sécond problen is that of repeir., The meintenance
of 2 repair crew at the district or at the Staté level presents pro-
blems of staffing, financing travel and large stocks of repeir parts,
This nay be overconme in pert by training local blacksmiths or mechanics
in simple hand punp repairs. The locrl Penchayat or a water con-

nittee mey bo nade responsible far the naintenance of a stock of
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repair perts and tools nocded for simplc repeirs, Funds to purchase
the repair ports,. tools and funds to pay the repair mechanic may
bo collectod in cash or kind fron the villeger, For a munber of
yoars it will be necossary to mainiein o staff et tho block level to
suporviso and assist in nejor ropair problens,

én unbreakable evorlasting hand punp is probably too ruch to
hope for, However, offcrts in the dircction of doveloping such a
punp will pay groot dividends in Indie and cooperative efforts to

date have been very encouraging,
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A-E CYLINDER BARREL CAPS G PLUNGER BUCKET
B CYLINDER BARREL H PLUNGER CENTER VALVE
C CYLINDER CHECK VALVE J PLUNGER CAGE BASE W|TH
WITH RUBBER WASHER LUGS
D PLUNGER & BUCKET K PLUNGER & BUCKET
ASSEMBLY ASSEMBLY

F PLUNGER CAGE CAP L COMPLETE CYLINDER ASSEMBLY



