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REPORT }:  THS ROVER PP

1.  DESCRIPTION

The Rower punp is & wsnually operated reciprocating pump with a 2 inch
nosinel diameter PYC pipe as the puap cylinder. The piston juside the
eylinder is operated by pulling and pushing divectly on a T-bandle at the end
of the piaton rod. The pump is installed at an inclived angle of 30° from the
korizeatal to the wvell in the ground through a “Y“ connector piece. Moving
the “¥" shape hondle in a rowing motion the farmer/operator thruats the piston
back and forth in the cylinder and dravs vater out of the tube well by wmans
of suction. Use of s suction chamber is made to compensate for the velocity
varistion produted by the water colum traveling fo the well pipe, which
provides a steadier woward flow of water in the gryvand pipe enabling the
operater te make eadler and smoother strokes. Coapared with the conventional
metel body lever pumps & persom cat punp signfificantly eore wacer in & given
tioe wicth the Rower pump at & suction 1ifc of 15 to 25 feet (5 to 8 metvers).
The cutput difference increases with the increased lift, however, a2t 20 feet
1life cbe output is adout 0.8 liters per second (12 GPM) depending on the
ayaifer condition. The puomp is easy to install and operating comfort is
remarkadle. The puwp in being used fer amall scale irrigation by the farwers
for varicus types of crops. Several types of the Rower pusp have been
produced and tested for various lifcing height and cylinder afzes. Another
suceessful version is the 3 inch diameter Rower pump auitsble for low lifting
of suctface water up to a lift of 10 feet (3 maters) giving an autput of about
2 licers per second.

2. IYPES OF BOLYR PUMPS

Maxinum Recoumended Discharge at

Types Life Maxi mam Recommended Suitabilicy
Working Life Life

Roser pusp 26 ft 0 fc 0.8 liters/sec Tube

2 foch (7.9 m) (6.1 =) 13 gal/min vell

Lower ponp 18 fx 12 & 1.5 liters/sec Lifting water

2.5 ioch (3.5 @) (3.7 m) 20 gal/win from dug well &
tube well

Rower pump i2 fc 9 fc 2.0 liters/sec Surface water

3 ineh (3.7 ®) 2.7 m) 30 gal/min lifting from
pond, canal,

river, stc.
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During field trisls carried out in variaus parts of Bangladesh, the
of the two imch Rower pusp has besn found as indicated in the
Mecharge graph shown for vericus power imputs by individuals while operating
the pusp. However, for sn average healthy person operating the pump output
over a period of eight bours of continuous operation in turn by two persons
operating snd resting is ss indicated in the tabla:

2 Inch Rower Pump
Lift e Dischav,
10 fest (3.0 w) 23,0 gpw (1.5 liters/sec)
15 feet (4.6 w) 20.0 gpm (1.3 2iters/sec)
1% feet (5.5 m) 17.0 gpm (1.1 1iters/sec)
20 fest (6.0 m) 12.5 gpm (0.8 liters/sec)
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4. GPERATIONA. IMSTRNCTION
ko Well

Tis well normelly consists of 1=1/2 inch nominal diameter galvanised fron

{G.1.) pipe or W¥C pipe as found ewitable, depth of the well would vary
to the ground condition from place to place. A screan/filter length

of 12 feet (3.7 m) at the bottom of the well is gemerally recommanded. In
cortain cases 6 foot (i.0 m) lemgth may be sufficient. RMne sand condition
would mecessitate a gravel pecking around the scveen. Gravel packing sust be
vell wined and consist of required sand sises. A cap is required at the
botton of the scremm. The top end of well casing should be fnstalled at a
proper poimt en theat the pump outlet will be 20 to z4 inches (51 to 61 cm)
above the surfece vhere the operator stends. This hefght assuses sn asdulc
operating the pemp. For finsl placemsat of the well, pack the top of the
casing pipe tightly, to prevent movemsnt of the well Juring pumping actiom.

4.2 Isstallatios of Purp
a) Inspect all the pump parts so that they function properly:

Poot valve sesl should sest tightly inside the tapered end of the
eylinder.

= Piston locking wut moderately tightened snd lock ving correctly
sttached, asseshly ia correct order.

= Suzge chanber collar properly sealed with rubber mounting coupler.
Chack coupling for requived rigidicy.

) Instelling pump cylinder to “Y" functicn piece:
= Use paist on the threads.

= Use pipe wreach to moderately tighten the cylinder to the junction
1" plece

= Turn the pusp in the direction the farmer wishas to operate the
Pulp.

= Chack the angle of the pump sgaingt the borisontal ground and the
comfortable angle should be sbout 30°,

¢) Sepport for the inclined pump cyliuder:

= Split a bamboo and tie it sround the outeide of tiw PVC pipe for
sunlight protection and for stable support. Also fashion a bamboo
or bhranch of tree to sct as s vertical support directly under the
pump cylinder shout | fi0t from the and of the delivery spout. With
wirve or rope festen tbess together. JFor additionsl rigidity and
stabilicy the pusp can be completely buried in sn e¢arth mound.
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d) Make a proper veceiviag ares for veter to fall. Approximately 3 foot
(1 u) diaseter erea with small dike around the perimeter. 1f the user
wvishes the water can be conveyed by warious mssns found suitable for
different areas. Efforts should de made to prevent soil ercsion
arcund the punp specially st the delivery end.

4.3 Developiag the Well

In oxder to leagthen the useful life of the well and the pump and allow
for easy operation of the punp the following procedures are recoamsndedt

Ouce the pusp and well sre completely instelled begin to operate the
punp, when water appears, stop and quickly remowe the surge chembar
from the pump allowing the water column to rush dowm into the well.

Repest this procedure two to thiree times. Next etart pusping water
from the welii wiih Rower pump tfll all dirty uater ceases .o com
out. Ulee vater appears clean remove the surge chamber as bafore, as
maay times as wecessary, till mo more dirty vater is discharged from
the well. This procedure may bave to be repeated seversl times before
the well is matisfactorily developed.

44 Zools Baguired for Iastelletion of the Pysp

Pipe wrench snd backssw hlade (if WC well is used). For norsal
operation herdly asy tools are required.

The merit of the Rower pump lies in the very simple design used for ite
mttufecture. The puup during its aormai operation herdly requires any
mistensace, and the cowponents sre very simple and spares msy be easily
replaced withowt use of sny tools. Simplified msintensnce is an important
feature of this pusp. Access to both piston and foot valve is quick and
sinple. They can be removed without éismantliing the pusp. The piston with
the lsether cup seel ia the cylinder can be eastly removed by pulling out the
rod. A rod with a bock at one end and & ring at the other is used to
alide it back again. 1f the punp locses its
prime them the foot valwe sesls snd sesling of the suction chamber around the

rubber plece should be checked for leshage. Different rubber seals
uted in the pusp con be made frow ordinary inner tubes and replaced. Other
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5.1 Isatber Bughet

If the sction of che pistom decomes stiff usually it is found that the
leather bucket bes swollen and needs “staving” tn make it so easy slip fit.

5.2 Bebber Preton Valve

If a replacement velve is requived it must be tight f£it around the ataton
tod, and cover all the boles in tbe aluminum plate.

3.3 Qver Tiginening of Locking Mut

Over tigitening of the locking out can reswlt in cracking the asluminum
plates. For this reason a wesher is provided to fecilicate tightening,

5. Bendisg of Piutes Nod

If the plistom rod is bent, it will result in excessive vear of the piston
gudde or the leather bucket. This cosdition must be avoided.

® Edicor's comment: This stetemnt hes been included here because it is
pazt of the original document provided by the Mennonite Centrsl
Committee. NHowever, eleswubsre, with other typec of pumps, it has been
foesnd that the practice of “shaving” oversiszed lesther buckets (lesther
cup seals) has drastically shortened their working 1ife. The outside of
the lesther {5 its strongmst part, snd once shaven ths reisinder
daterioestes rapiddly. It ie therefors iwportant to provide original
lesther buckets which ave wndersised and will not need shaving., Buckats
with o dismter about 1/16 inch (about 1.5 mm) smmller than the inside
dismeter of the cylindsy Mave besn found to work well elsewhers, with
dfferent pumps.
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Croundister conditions in waay parte of Reugladesh are good enough to
allos swccessfel opevation of sbove=ground, reciprocatisg piston handpumps.
Sowever, other parts of Baagladesh are not suitable. In those areas, the
vater level drops to 25 feet (8 m) or more in the dry seasoca, not allowing
tradivtional hand irvigation pumps to 2perate essily for irrigation.

The Rower Pump 18 designed to meet unfavorable groundwater conditions.

This masslly operated Masdpump produced in Beagladesh hes features of
relatively Wigh water ocutput, sasy field msintensace, and low cost.

PP DESCRIFTION

The Rower Pusp ie simple, consisting of 15 disassembleable parts. The
puap cylinder is ¢ two inch WC pipe mounted on che tubswell at 30 degrees
fxom Worizoatal. The weter flows through the upper end cf the bedy s the
piston vod is pusied aad pulled. A one~directionsl "foot valva™ 1a at the
lower end of the body, by wee of & suction chasber attached below tha foot
:::u. vater flowe steadily, enabliang a relacively easy and smcoth pumping

- o A

Necessary to pusp operstiom is a proper ingtsllation. A good
installation will iacrease pusp 1ife, enable efficient water output, and give
the operator vessonsble comfort. Tvo basie poaitions sre recommended, but
ey veriations from thea are poasible. The aitting posicion is suitable for
prolongad operstion. The pump is completely buried jn the socil, leaving the
mouth oaly & few iwnches shove ground level. This instelletion is the lesst
expensive, most vesistant to thaft, and can be covered for protection during
seasensl floodiag.

The gecond position, opersting while etanding can be used for irvigation
as well as bowe purposss. The support under the cylinder is quite sufficient
to preveat sovemsat at the pump's base. Tiw cylinder should be wrapped with
basboo. It is recommended to eake the water recaptacle and standing ramp of
concrete. The two inch Rowsr Pump is fnstalled with 1-1/2 ineh nominsl
disaster tubswells. It cen be used with galvanised iron (GI), plastic or
basboo pipe. Rural well drillers setting che pump in Comills snd Noskhalf are
required to take & 3 doy trafining course including theery and practice, to
being their skills wp to mcessary lavels.

The Rewer Punp is desigead for irrigation. While it is espacislly useful
for wintex vegetshles ond wheat, meny other crops can be irrigated. Given
wood conditions snd Mgh lsbo: input, vice can be irrigsted. With its field-
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sted outpat (descrided below), the Rower Pump can produce in eight
hour days sore than one inch of water over cne acre of ¢rop land.

v

The pusp hes been operated without cavication at a 28 foor (8.5 m) water
level. 1lrrigation can be dooe ot 25 foot (7.6 ) water level. At wore then
25 feet (7.6 w), the streagth of the operator iz the liwiting factor.

fllestrated the punp's advantages at higher water
lifts. At vater levels betwesa five feet (1.5 m), the output varied from 15
to 10 US galions per aisute (0.9 to 0.6 liters/sec) respactively. Thase
peiping cepecities werify the pump's usefulvess for manual irrigation in many
aress of Baugladesh. The range of 1ift capacity is approximately eight feet
(2.4 =) sore then say other manusl pump beiag wasufactured in Bangladesh.
Sexveys of fielded pumpe in Comilla and MHoskheli, where the water levels
occurved betwesn 10 and 15 feet (3 to 4.5 m) and sand layers varied from
cearee to fime, substamtisted these test results. Actusl pumping outputs

to 12 U.8. gallons per minute (0.69 to 0.76 liters/esc).

|
%

One importeni feature of the Rower Pump is ite sase of mintenance.
disassembly of the pistom or foot valwe. Thase can
on assesbly is attached to the bottom of the
piston rod, sad wey be reached by pulliag tho piston completely out of the
cylinder. To disassenble the piston, the support plate is unscrewed. The
individeal ports can then be slipped off the bolt.

The foot walve cas be tetrieved by use of & hooked rod supplied with the
penp hoad. Beth the rubber flap valve sad the riag sasl can be replaced by
stretching timm in sad cut of position. The WG cylinder puap body is glued
iato place on the watal "¥” piece and ehould not be removed.

éﬂ
k. 4
I
-4
B
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During the 1980-8] rabi seascs, 500 puspe were marketed. These vere
naxketed with WC tubswells thzough locsl businessmen. The rate was
subsidized at shout 19 perceat of actusl cost. In the 1981-82 rabi sesson an
sdditicast 650 pumpe vere marketed, mostly through local businessmsn, but this
yesar az cost., The retai) price was merked uvp to give the businessmsn a profit

Fcllowing up on esch ssason's sales were two surveys. First, an
installetion surwey was conducted with each fermsr immmdiately after his pump
was flelded. Secownd, utilization surveys were conducted approximstely on 2
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wobthly basis with about 30 percent of the rower mmhuu.‘ Below is &
senmsry of some pertinent deta from those surveys:

The pump was scld as an irvigation pusp. Immediately after purchass
over 90 percent of puanp purchesers reported an intentiocn to use che
punp for irrigation. More than 80 percent of the pumps sampled uere
reported to lave scteally been used for irrigation. Over balf of the
sampled pumpe were used significently for domsstic purposes (drinking,
vashing), & few of the weers reported ifnnovative uses such as for fiech
culturing, brick fields, and restasvant.

Iastallstion surveys showed that two-thirds to chree—fourths of the
pump operators questioned were able to show that they could, in fact,
carry out rostine maiatenance procedures on their pumps. Repeat
vigits showed over 95 percent being able to do so. Thus, the pump
appears to be desigasd well for simple maintensnce.

Good imstalletion procedurss did not appear to be conscienticusly
folloved by the tubewell mistories as is sugges:ed by several
¢riteria. From the previous paragraph one Teasvn con be deduced.
Ancthert the weter receiving ares was not properly ceastructed. This
iadicates & need to pay much attention to the mistories training and
the process by which they ave sade accountsble for good work.

Thase camplad pumps used for irvigation during 1981-82 rebf seasca
covered an average land area of cne=helf acre in the Moskhali and
Condlls aress. A major crop was potato. lowever, many other crops
vere ivrigated. 1Ta 1981, 27 diffarent crope were discovered to have
been irrigsted by the Rower pump. A common practice noted fs for a
fazmer to plast two or three short duratiom cropa in succession on cha
same plot throughout the vebi sesson and early susmar.

AVAILARILITY

T Rower Pump is maufectured by Mirpur Agricultural Workshop and
Traiadng School of Mirpur, Dhaka, Merketing inquiries should be directed

tet Praject Memager, Mirpur Agricultursl Morkshop and Trsining School,
Section 12, Pallshi, Dhaka-16.

*  Copy of Surwey results svailable at Mennonite Central Cosmittes, Box 785,

Auvgust 1982
Hannonite Central Committes, Dhaka
MAVTS, Mirpur, Dhaka
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REPORT 3: TECHNICAL MARUAL = Two lnch Rowec Pump

1. DESCRIFTIGN

The Rover Pu e fs 2 manvelly operated, reciprocating pusp with two fach
diamecer WC pla...e pipe as the cylinder. The pisten iuside the cylinder is
cperated by pushing and pulliug directly on a T-bandle at the upper end of the
pisten rod. The pusmp is attached to the tube well at an angle of 30° frea
borizental. Moving the piston back and forth in a rowing motion the
faraey Joperator draws water out of & tubsuell by suction. Use is made of &
vacuem chasber ¢¢ daop the velocity veristion in the moving water column that
octurs due to the veciproceting pisten. Thie dampiog effect mekes it poasible
alse to reduce stress on the operator since the water columm accelarates at
the begiosing of eack stroke at & lower rate than the piston.

The Rower pump is very siuple. No extts tools are required for
jospection snd maintenancs of the pump. Furthermore, maintenance is a simple
task o0 that a farmer con gasily chack and ssrvice hie own pump as neaded.
Peicary ssintensoce would be expected en the piston on which a leather cup
seal and a robder valve flsp sre fixed, on less frequent occasions the foot
valve may oeed ro be exsmived. This has & rubber flap valve which is removed
md replaced quite casfly. The foot velve ie extracted through the discharge
end of the cylinder by the use of a retriever rod supplied with the pump.

2. PERPORMANCE CHARACTERISTICS

The Rower pump operates without cavitstion up to about a 28 foot
(8.5 o) pumping bead where the puap is uvsed for irrigation, & maximum 27 feet
(6.7 ») pesping besd is recommended due to limitations of operator strength
and endurence., In locations where the source of water is an open well or
whetre better tubewell conditions occur, the allowable water level under which
the pudp could operate sotisfactorily for irrigation would be 25 feet (7.6
m. But if the tubewell does mot produce water so easily this maximum water
ievel weuld bo proportionately less.

Assuging sversge conditfons of a mdium to fine sand layer, an adult
operator and abeut & 15 foot (4.6 w) water level, one can expect this Rower
puwp to produce spproximotely 12 US gal/min (0.76 » liters per second) over
extended period of operstion. This output capacity would vary, of couree,
depending on the ground water conditions sad development of the well.
Depending on the type of installation the pump can bs operated in a standing

The charscteristic, nearly constant welocity of water in the tubewell
with a Rower punp crestes s favorsble condition for the tubewell filter. When
using the Rower pump the denger of dsmsging the tubewell filter is wery small,
even with especially fast pumping. Thus, it is not likely that the well will
prodece sand If the tobewell has been installed properly.
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the two inch Rower pump is & tubawell. For this
the pipe and filter/ecresn can cousist of IVC plastic, galvanised froc (G.1.),
basboo or a combimation of these. The tubewell should de fostslled by an

experisnced well driller using the best mathods aveilsble within the financial
oas of the punp purchaser. In sress where the tappad aquifer consiste of

fine sead, it will bhe advantagecus to bore 4 hols larger than the well pipe,
allowing for oversized ssnd or gravel to be pecked around the outside of the

Proper installsation of the Rower pump requires the top of the tubewell
pipe to be poaitioned ot Che correct depth from ground level. Figures B-4 aad
-5 show cthe diwasions for two alternstive ivstallation methads.

After the tubewell is poaicicned properly the top ond should be packed
very tightly with sofl o thet it will oot move duriag the pusping cperstion.

E
g

th the ssal onto the Y-piece carefully ao that
it sesls tightly, when fitted not wmore them 1/2 inch of the vubber seal will
b visible. Artech the pump to the tubewell taking care to prevent asny air

ting Positiont for frrigstice purposs. If the pump will be used
ion purpoees and ie not placed st s farsstesd (dari) them
be installed by the very simple, chesp sod relatively secure
Figure B=3. The dimeneions indiceted show that only a few
discharge of the pump remsin visible sbove ground level, Soil
around the cylinder will prevent its sovemsnt during the

and will keep the cylinder positioned st the proper angle. A small
sheped to form & seat for the operstor.

ht,
lil

I
:
i
g

Standing Positicn: for irrigaticn snd household uses. If the pump will
bave & sigeificant smount of domsstic use (drinking, cooking and washing) in
sdiicion to irrigstion, the Rower pusp should be installed according to the
disensions gives in Figure B~4. For such uses, it will be important to have
the punp placed at the coxrect beight for a person to stand while operating.
The platfors on which the operstor stands, and the receptacle whers the water
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Figuie B3
Rower Pume inslaliciion for iwigation
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falls should be of such construction as to prevent erosion. Sofl should be
packed arownd the complete pump as uneat to the discharge end as possible.

For both installation options, the operator platfora should be positioned
so chat when the pump is being operated the piston rod does mot rub the edges
of ¢the cylinder. Loag-ters exposure of the PVC cylinder to direct sunlight

will damage the plastic. Aay exposed parts of the cylinder ehould be wrappad
loosely with bemboo strips or other suitable material.

A vety isportant step in installing the well coass after plecemant of the
panp iead. The vell wust be ciesned ouk cnd developed properiy. If the weil
driller has no method of his own, then use the followlcg procedures; pump for
five minutes, then remove the foor valve. After the water has drained, place
the foot valve beck fin the cylinder. Repest this until the water bacomes

clesn. This procedure often requires up to sn hour of pumping.

4. REPAIR AND MAINTENARCE

The piston bas & leather cup seal thet may need occasionsl replacemsnt.
Thie is easily accomplished by removing the locking pin and unscrewing the
asseubly from the piston rod. If the rubber valve is worn, it can also be
easily replaced at this time.

The foot valve will rvarely need to be removed from the cylinder. In case
wvater does mot stay in the cylinder very loag it msy be useful to examine tha
foot valwe sesle. The foot velve is removed by the use of the hook on the end
of the retriever rod provided with each pusp. Pull the valve out of the
cylinder slowly. If either of the two rubbar seals is dawmaged or for any
Teasoh beeds to be replaced just slip off the old ones and fit che new one in
pisce. The ring seal needs to sit flat snd uniformly arcund the valve body.

1f air bubbles come out of the cylinder togethar with the water after
several mingtes of pemping, there is probably an air leak that should be
plugged. The most likely source of air lesks is improperly sealed threads. A
damaged surge chasber cowld slso give this problem. Por threaded components
use of quality peint will serve as a good esalant.

If the surge chesber mist be removed for sny resson, it is again
installed easily by the use of soap and weter en the rubber sesl and the metal
surface agatnst which it will slide. First, place the rubber sesl firmly and
squarely ia the south of the suxge chesber. Then, with the two msting
surfaces scapy and wet, push the chasber and the seal together completsly onto
the Y-piece while twisting the chasber in only one direction.

5. MECHANICS RESPOSSISILITIES

The Rower pump is designed so thet the owner of the pump can accomplish
s owe repeir snd ssintensance. Therefore, the mechsnic who installs the puop
has the respoasibility to clearly instruct the pusmp owner or user in all
aspects of the pump use and meintenance. The fermer needs to know how to use
s pump, how to do swy rowtine repair, where he can obtsin spare perts, snd
where be can obtain genersl advice about irrigation wethods with the use of
the Rower pump.
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The Rover pump is developed and memufactured by:

MIRPUR ACRICULTURAL GORKSWOP AMD TRAINING SCHOOL, (MANTS)
Mirper Sectiom 12, Pallebt

Dacca~16, Bengladesh

Telephone No. 3B 25 44

MEMIOKITR CENTRAL COMYITTEE
1/1, Block “A* Mobemmsdpur

Decca, Bangladesh
Telephone No. 31 20 65
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1.1 Maswfocturer

1.2 Descripeice

1.3 mic
2. mmepcrios
2.1 Pachaging

oy Pamp

70 hox 97,

TRAKA,

Bangisdesh.

™he Rover pump is & high capecity low-1ift pusp
designed for ‘rrigation, made in Bangladesh.

The pump ia fitted with a surge chamber. The
cylinder 18 & sinple leagth of extruded uPvC tube
with heat swaged ends. The operator pulls directly
oa the pluager rod by saans of a T-bandle. The
pluager is ficted with a aingle leather cup vasher
and simple vubber flep valves cut from ¢ innar
tubes ave used for both the plunger valve and cheek
valve.

The pump is soarmally enbadded in earth for support
and protactica, as showm, or slternatively may be
supportad by & smeller carth bank and protected by
stripe of bamboo bound around the cylinder. It ie
weually opersted in a seated poaition.

$13.50, loeal price in Bangladesh.

The punps wore packed in ¢ heseian sack and card-
board hoex. The

7
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3. NEICHTS & MEASUNES

3.1 Seights Pumpetend complete : 335 kg

3.2 Muenasions Nomisal eylinder boret 54
Actual punp stroke (mex): S50 s
Nondaal volwme per stroke: 2.24 Ytrce
Prop pipe aime: 1.5 inch
Mavinue cutside dismeter of
below-ground assemblyt Yw

> siguificant teper or ovelity was found in either
of the two samples.

The eurface roughasss average (R ) wvas sessured ia
three places in a divection parallel te the cylinder

W
("
:

SANNE CTLIVDER DORE AVERAGE ()

TRST 1 TWIT 2 TEAT 3 MRAN
| Extrwided wIVC 0.33 0.30 0.40 0.33
2 Extreded wiNC 0.60 0.33 0.40 0.38

Measuzed at 0.25am cut-off
3.4 Erpoucaic Messurements

BANME EElCHT ANGULAR IRICET
MOVEMENY or
OF BANDLE SPOUT
() (wm) (deg) (wm)
1228 840 0 790

(1) Messured vithout compressing sny bump stops

The pump is netmally bexied o a0 ssrth mound to provide support sod
pretaccion.




¢ EECTMENING AssUSRNWE
&.1 Materials of Coustruction

COMPORENT MATERIAL(S)

aedle Pabricated steel with injection moulded plastic
SPAERYE .

dagiled Comsector Galvanised steel pipe

Cylinder VG water pipe with wat-avaged ends

Munger asseshly Alwainiun vith rvhbar velve

Cup Seal Leather

Check valve Moulded palyethylens with rubber valve flap

Surge chanber Alwinion

Steel cutting and welding
Single machining

Piastics noulding

fheet leather and vubbevr work
Maaipulation of uP¥S tube
Spinaing (of slwminium)

The Bower punp hes been designed for manufaciure in & daveloping country.
¥oat of the compomants are easy 1o make, though some skill ia required in
at forning wWWC tube. Care is reeded in sachining, and spianing the surge

The Bower punp should be essy to install, particularly if plastic pipe is

wsed. The noet importsst tool ssy well be 2 spads or shovel to construct

the esrth haak, Core wwst b taken to schieve airtight joints in the drop
- ' sct the sfficiency of the puamp.

pige as soy lesks will significantly off

Rower Py




4.3.2 Ease of Maintenssce and Repair

Pungstond msintensnce is very streightforwerd and will vequire only the
mmaa-.

44 Iesistence to Contemdsaticn snd Abuse
&.4.1 Nesistance to Contspisatiom

The position of the outlet sad the need to prime the pvap sake the Rower
particelarly susceptible to contsmination. It is not recompended as & pump
for dvimiing vater supply.

deda2 Likely Meaisiance to Abuse

Duxied in sa earth bank the pump cylindevr ia well mt scted from sceidantal

P.mmmmum’mmm saty to straighten
0.

4.5 Potestial Safety Masards
Home

4.6  Sepgested Desige Inprovemeats

A standerd 39° brasch commector eculd veplsce the fabricated component
betueen the pump and rising ssin.

In cuiting wvalve disce from eh! inser tubes, care should be taken to avoid
the joint linee. On the teverse eide 2f the joint line, the vubber is
distoeted out of flet wvhich say reduce the efficiency of the valve.

The metal

parts of the plungar sheuld be is dfiect comtact to control the

canpression of the leather. Adding & spigot 10 the upper of the two
aleninfum parts would achieve this and alsc prevent incorrect assasbly.

mmwmuwuuumumuma
the slminive surge chasaber. Altarmstively, & second length of uPVC pipe

could he wsed but blocked off ot the top. This svoids the use of & skilled
seaufacturing procsss.

|
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5.  JNP PERFOMMANCE
S.1  Velwse Flow, Work Imput ewd Bfficiemcy

The description of the method can be found in the Test Procedure.
Besults - with surge chenber

7a

Paping Mate
(etzokes/uin) 1 15
Yel/etrelie (1itres) 1.€63 1.00 1.72
York fnput/atroke (J) 168 192 100
Hiicieney (1) % o 45
Sasuits = without Surge Chamber
IRAD 7.
Paping Bute
{srekas/uin) n uw »
Yol/strele (1itres) 1.62 1.70 1.72
terk ingut/atrele (J) 119 1% 210
Efticieney (1) €2 9 %
S.2  leskege Tests

AD VOLE (al) LEARACE RATE (wml)

() in 5 sdn. per adnute

L4

The sadursace test later shownd that leskage in the joints of cthe drop pipe
hal contributead te this,

Lt




2

6. GSER TRIAL
Details of the crgamisation of this trial can be found in the Test

in the fate ma S -} b n
found the pump difficult to uae:r the haight aud angle of the handle made ft
wit for thes 1o apply & straight pull with sufficient force. The
lack of an upper stop caused probless -« sone strooger, larger users pulled
out the cylinder. Everyone liked the very high rate
abjected to getting uwet when waker spurted out of
the pump ar the start of the return stroke.

The punp was tested at 19 strokes/minute at & suetion head of 7 wmetres.

The Sover completed the full endurance test withaut failure. In the early
stages of the test bowever, the pump seemed to lose its prime sore rapidly
than had besn indicated by the leakage test on the check valve, somutimes
wiikin o foew ninutes. A contributery cause was found to be aeir leaking iato
?hu initht dtop pipe, emphaiieing the need to eusure oirviight joints on
satallstion.

At the end of the test the plunger and eheck valve remained in good

conditice. The cylindar bofe wos worn and there vas a 2 s step in the bore

&t the top 2f the suwept sres. The volume delivered per stroke ves somevhat

nluu than {e the original performance test but etill remained wall over 1
k.

Breakdown Incidence
Hours: 1062 2812 u2 4169

Q¢ } | _

k k f

f

! ] I

E ! |
Isapection Inspaccion Inspection Inspection Inspection
and full and velume sod volume and volume and final
perfovwance flow flow flow performance
test tast

o breakdowns occurted.
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A

an

4160

-‘,u

Inzpection after lst 1000 hours:

a) Check valve ia poor condition « rubber valve flap loose on centre
sajndle =« now chash uvalve fitted

») tasking joiat batween top of drop pipe and surge chamber ~ ssaled
¢) W sigaificant corrosion

Inspection after 2nd 1000 hours:

a) Seae joints in dvop pipe found ¢o lesk ".ﬁiﬁhﬁ-‘ﬂﬁ'ﬁi‘ii
contributad to the appavent lsakage fyom the chack valve obgerved
fn earlfier tests. Treaded joints wers replaced by solvant
cemanted joiats.

b) Some rust om pluager vod

Inapaction after 3rd 1000 hour staget
a) Cylinder bore locally seratchad, polished elsavwbare
») Marther rust on plungar rod

Paal Ingspection

I Festvalve In good condition
2 Puager Yolve and eenl in good condition, but part of the

plunger body had scoved the eylioder bore

3 Cyliader ore on the lower side, with a step betwssn the

woed and umused arese of approximstely 2 ma

& Cosrosien Suzfsce rust en check valve and plumger body

finiaga; slight pitting of plunger rodi all parts
stil]l serviceadle

l!thmhihnmnllnth!hu!era
sisdlar period, it is 1ikely that wear of the

plunger vol and of the steal reinforcing ring at

the sowth of the emtuywﬂdhammt.

(hmmemlm the manufscturer has subsequently

u;dﬂmhsﬂuwmnlnmdm

!i

Estimeted Total Amount of Weter Pusped is 4000 hours......7.1 aillion litres

23
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Laakage Teats
Yolune Flow Tasts at 7 & (litres at 17 a (ul/uin
Stxoles/nin 10 20 »
e 1.63 .72 - 6.8
After 1000 hours 1.63 1.47 oS4 14.5 &
Aftar 2000 hours i.28 1.43 1,22 kX
Aftaxr 3000 hours 1.27 1.32 1.52 8.5
Afear 4000 bours 1.27 147 - 2.6
* Part of this leakage wes later found to he due to lesky joianta
in the rising main.
— — A . ‘-m [ TR
BAD 7n
Paging Sate
(ostrelan/uin) u 135 2

Yol /streln (litres) 1.27 1.29 1.47
ek ingut/atroke (J) 201 203 213
BEticiency (X) 43 & 42

¥. Tested vith surge chamher - aot ve-testad vithout the surge chasber
because the earlier test had shoum that the pump was more efficient vhen the
surge chonher wae in operatiom.

Both volume flow aad efficlency were reduced by 4000 hours of endursnce

tasting, becouse of wear ia the cylimder. Howesver the pump continued to
deliver a substantial volune of water per stroke.

o, asess TasTs
6.1 Impect Tests

et applicshle

8.2 madle Shock Tast

A y sisple puap, easy te install, maintain, and vepair. A true
ViOM pwup, wery suitebhle fer lew-1ift ivrigation, but met for drinking water
bocanss conteninstien is almost imevi « Likely to wesr, vith consequent
reluction in delivery, but all wearing perts ave easy to replacs.

| .
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