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RURAL HEALTH AND THE NEED FCR_APFROTRIATE TECHNOLOGY -
3 _WCRLD FRUBLEM,

Man can live in good health if the® preper precautions are taken. The
real answer lies in preventicn. for although a good cure alleviates
suffering, it costs far less in the leng run to stop the disegse

spreading in the first place.

The importance of safe drinking water and sanitation in the control of
. such diseases as diarrhoea, typhoid and paratyphoid fever, cholera,"

infectious hepatitis, bilharzia and many others has been well
established.  However, according to a recent global survey conducted

‘by the World Health Crganisation, 78 per cent of the world's rural

population is without reasonable access to safe and adequate water
supply. . International Health Organisations have shown many times that
people provided with hygienic facilities are much healthier and happler
than those with poor or 1nadequate facilities, and the United Nations
has designated the 1980's as International Drinking Wa ter Supply and
Sanitation Decade - its motto being "Fresh Water for All by 1990".
Safe, adequate and accessible suppliés of water, together with
sanitation, are recognised as baeic health needs and essential
components of primary health care. _Many of the diseases -affecting

'underserved populaticns ¥ especially the poor and slum dwellers, could

be greatly reduced by meeting these basic health needs.  Plentiful
supplies of clean water help to decrease mortality and morbidity, in
particular in ;nfants and children, as vell as meking life easier for

women.

~In the world to-day, an astonishing number of people suffer from

water-associated diceazses at any one time:.- in round figuies there
aré 400 million with gastro-ontevrltis, and 200 million with bilharzia:
Diarrhceal diseases, espzcially among infants, constltute a mjor
cavse of death thx oughout the developmg wor 1d.

- .
It goes without saying, therefore, that in-all rural and low-income
regions, efforts should be ditected kn bringing shnwndant year round
dvantifics of water close to where people live.. It would also be
wise to add that all water supplies, with the possible exception of
underground water, should be treated or processed in some way to

juprove quality; such processing would pay additional dividarcde :.

improved health.
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HOW?

Howsver, it is one thing to say taat health improves if adequate
facilities are provided, but entirely another to actually suggest the
type of facilities which are likely to ba both acceptance to the people
and successful in their use. For far too long the technologies of the
Western World have been imposed on Africa and the developing world with
often disastrous results. Too often engineers and technicians go to
villages, with the best will in tho world, to install facilitles such
as hand pump3, expecting the villagers to use them ixmnediately and far
‘long periods of tima, If this does not happen, i" is congluded that
the villagers are ignoi‘ant and have no motivaticn to use clean, safe
water. Howaver, the truth of the matter is, thot villagers have
~seldom been consulted on the aubjeci; of vater noed.; and seldom prepared
in the use and maintenance of facilities,

Cmversely, it has been seen in many [IL‘OjO('t-) throughout; the world, .
that with proper consultation and guidance from cermunity lcaders,
people can be motivated to help in the comtruc-tigg, operation and
maintenance of vater facilities for their villages. Tho villagers,
of” course, roquire tochnical advice and assistancg from the district
o state governman—i:. Local eraftonan can be trained in the skills
of construction and mintenance, and carctakers taught hcm to super—
v:lse new in.atallations and educate the paople in their pu:op.r usa.

The pa:ohlensof building, using and minmining water and sanitation
facilities are made much easier if the facility is properly designad

in the first place to meet the noeds ‘of the people at all these levels,
The technology ov design of the facility should "fit the 'bi11", should
be simpla, so that it can easily be built and mintained, and should

be dependable with the optimum chance of a long life, and not the ledst
popular and acceptable, Such technologies are known as appropriate
technologies. They are designed with the user in mind, and are n¢
imposed; they are designed so that local labour or skills can be

-used in their construction and maintenance, and in such a way that

they can bs accepted by the commmity

Any_ technology in the Third World which 1s going to stand up to the
test of tima must be simple, chsap and totally dependable. Such.
features are not always easy to find, We can take a lesson lrom
some of the elegant yet simple technclogies of Ancient Islam, many of
which have proved themselves over thousands of years. In Hama 1n
Syria, waterwheels have raised water as totaliy dependable servants
of/
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of man far over a thousand years to irrigate the land and supply
demestic water. In the desert regions the .natural preperties of

the a2ir have been used to full advantago to make living quarters
comfortable in the hottest of climates. Tie use of naturzl energy has
been used in the form of wind and moving water to grind meal or lift water
for many ccnturios. The ancicnts kn@w thet if thoy stored their water
in deeb underground cisterns, 6r passed it through sand «r charcesal or
stared it in copper vessels cr ever let it stand in the sun,- the water
became purified by natural means. The technolegy of these ancients was
* indeed so remarkable, that even iced sherbet was available in the _
Islamic markets over a thousand years ago. All this «as possible
because man had studied nature and had learned to live in harmony with

. nature - he made use of the very de.andable forces used by natﬁre. Ho
~was never in -conflict with the m tural world, buft made nature his
paktner énd not his slave. : A

The‘ahcieuts had visioh, which we have almost lost becaus? ve have
entered the influence of the technclcgi¢al age, whiech oftan diécounts
naturs. e have boon made to learn or relcarn from those’who sQ
successfully achicved in the past what we aze trying to achiesve now.
To-day, we have the advantage of modern materials like cement, pipe and
plactic which were unknown to these zncient pecples. what we must do
is to build on woall tried foundaticns and ﬁrinciples,and from hese

ovolve a technolcoy suitable for the Third Werld.

Every country ar province has its own particular needs and no one form

of technolegy can be considered appropricie for every place. ~ Geographic
circumstances must be considersd and the cultural neads. of the people musd
be catered far. . that works in the Sudan may not work in Malawi, and
what works in Bangladash may not work in Zimbzhwa.

Eecauso this is so, and the very clear need for new technulogles
assoclated with health to be developed here in Zimbabwe, the Ministry of
Health decided some years ago to initiate a programms of Research into
Rural Sanitation and Hygiene at the Blair Research labcratery in Salisbury.
The Mappropriate technolcgles" which have been developed since that time
are now on display at the Zimbabwe International Trade Fair - and focus

cn the need for "appropriate® sanitation end water pumping and purifica~
tion facilities for the rural areas. Masny systems are undergoing arducus.
trials, some aré not perfected, others are in widespread use throughcut
the country. - It is all a beginning Le..... there ié no end to itT



A DESCRIPTICN OF THE EXHISITED EXAMP ES (OF "APROMRIATE TECHNOLOGY".

A VENTIIATED PIT RRIW.
The dsep pit latrine has distinct advantaces in that it is cheap to build,
2asy to use and requires little maintsnznce, but it also has the dis-
advantage of acting as a perfect site fcr the {ransmission of flyborne
disease. Socme pit latrines are cniy cne dagree bstisr than no
sanitation at all, and under certain ccuditicns rzv be wersel  As a
rTesult, they are often replaced by mcre ccmnlox vaisrberne systems of
sanitatien which can often bte equally urdesizzbie. '

Maéy attempts have been made %G overcome ‘tha offewaive odours and fly
br-ading commcnly associated with pit latrines. »'Solutions' here
.include the use of coverplates, fly itraps and chamicals, but all these
methcds are far from foolproof and cannot L2 regardsd as successful.
Ventilation pipas had been iried but with linitod success wiil the
system cescrited here wns-put into widesptead tse in Zdmbabwa in 1976
after two years of thcrough testing.  This Ventilated Privy provides
almost complete protection against flies and odouss emsnating from the
pit without the usé'of water, chemicals or coverplates. This makes it
particularly useful where wator is scarce or diffl.uii o pipe to
ccaventional waterborne sanitary devices, and it is safer and certainly
mem re;iable than many waterberne methods of sanitation currently in use,

The system partly decsnds on the serodynamic sroperties of an efficient
-fluepipe, 13CGm in diameter and about 2,Sm high. If this is fitted on
to g concrete latrine slab over a sealed pit or fank the temperature
difference botween the inside and outside of the pipe will'cause a
convecticn updraught,’ drawing air and gases from the pit and thus
causing a3 downdraught through the toilet agerture, Efficiency is
inqreased by painting the pipe black and facing it tcwnards the equator
where it receives most sunlight. If there is a wind or noticeable

air movement acrcsé the top'of the pips =zir is d-awn through the
system even at.night or in cold weather. The top of the pipe is
elevated akove the roof level and kept avny frem {rees to reduce air
turbulence which causes a lecss of efficiency. The upper end of the
pipe is cone shapad and opens out to 200&: and is fitted with a ‘
fihreglass flyscreen.

when the latrine s in use, flies from outside ave atiracted to the
odours passing up the plpe and tend to avoid tho interior of the grivy.
Flybreeding is thus reducad in the pit. Flies emerging from the pit
travel tovmrds the greatest light source and zro sitracted up the pipe
if ths ‘latrire structure is dark enouch within, They are prevented
from/
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from escaping by the scT ean ard eventuatly die. The pips thus performs

three functions: it draws out odours, prevents much ‘of the fly breed-
ing and trags moét of the flies that might emerge. It is essential that.
tﬁe pipe is large enough to enable>the system to breathe "aefficiently and
that it allows sufficient light to enter the pit to attract flies. 1CCmm,
15C0mm and 20Cmm pipes were used in trials. The 1CCmm orpe was ineffective
and the 15Cmm type was chosen because of its efflciency related -tc cost.

Basically the privy ccnsists of a rpinfcrced ccncrete slab placed over a
deep pit lined with bricks or plaster. “Two openings are made in the
slab, one outsilde .,he suoerstructure for the pipe, the other within the
structure for the Squatting hcle. The structure itsalf mest be carkened
inside and the most suffeosrul are cast in a spiral form without a door.
The structure can ke bu‘lt from bricks but a popular mathed cf building
consists of plast rering a ccrrugatud ircn mould with a plaster mix .using
chicken wire as rainforclng. Tt is essentia. that certain basic
'requiremnnts ¢ascribed in the building lnstruction ¢ mphlet are achsred
to if efficiency and stability are to be marntalned. Scme imitations

available in Zimbabwo do mot moet these requ1rementa.

Although the Sy“tgm warks well w1thout vater, the pﬁyy can b& built over
‘a septic tank or seepage pit. This type of privy has been modified to
produce biogas, and. the pipe can alsa be degigned +0 trap flies which’

. have. bred in other places. The ventilated privy wcrks at its best when

. built as a single Lnit"with one pira serving one squatting hole. Other -
combinaticns have. been tried but are nct as affective at reducing odours.
An allowance is made for 3 cu.ft. (0,087 cu.m.) per perscn per year when
estimting the capacity of the pit. Pits are dug round and plastered

in situ for strength, usually about three 'to five metres ceep.

, The effectiveneqs of the unit has been testad thnrcughly and one typical
experimant serves as a gocd example: Four identical prlvtes ware built

in a row, but only two were fltted with vent pipes.  All the units were
put'into use for 6 monthe before the experiment. During the period

October to Decamkcer 197%, weekly counts of fly autput were taken from

-one pair of structiures (vented-and unvented) wh1lst the other pair stabilised
in use. The traps were moeved from one pair of- privies to the other at
menthly intervals. During the period Cctober 8 to Dacember 24, 13 953
flies were trappad from the unventcd stinctures, whilst only 146 viere

trapped 'rOm the vented stiructuwes. The strucktnres differed only in

the presenca or absence of the ventx’ation pipe. ]

The ventilated Frivy described agove is very popular ip Zimbabwe and many
thousands are ncw in regular use all over the country. Its success and
acceptability can be ascribed to its simplicity and 1qliability and the

f1ct that it does not necessarily need water to operate. It employs

the forces of nature alone to cverccme the passage of disease. !g



& _SIMFIE WATER  PUMP,

Walls are known to offer a very attractive alternative to river water and
whare thay are functioﬁal can play a2 vory important part in preventing .
contact with infocted waters., ‘RI1s are a very famillar featuse In the
Tural areas of drmbabwe, but wnfortunately many of these are winrotected,
and provide Water cf low quality. ‘hen wolls are protected and fitied
.with standard hand pumps, weter quality is often excellent and ‘eagerly
sought by the villager. Tho standard hand pump 2 designed to pump water
fr.om.'we'lls 50 ft. (15m) or more in depth, a featixe rvhich necessitates the
use of lovors and vater tight washezs. Thesa two parts can waar out
rapidly 1f conditiens are unfavourable cr if the facility is abusad, and
regular reps't wirk msy be essential.. - A aurprisingly lorge numbsr of
welle are shallow, however, i.¢, less than 20 ff. (6m) deep - and in
cases. such a0 those, experience has shovm that ne*thar the leather near
the laver are eesenti&l to nump w:;ter to the snmfaca.

z

'l'he simple hand pumy on show has no laver or leather ssal and ha& been
on trial for scveral years. The punp uwses standard water pipo fittings,
e piping and two non-return valves. It 18 easily made and {ts come
struction now forms part of the Hoalth. -Assistants Course at Doamboshawa.

A handymn o plurher could mako it in any rural area.

DESIGH, . : - : - : _
The. punp consists ci o par’cs, a maving pis’ton/pushrod assenbl*; and the
fixed cylindc&* sterz‘.:ly.. The pistcn sectiory 1s mado by cutiing g 3"
(7%xm) length of 75mm class 16 PG piping and inserting a vtandard 4"
(20!25) nen=-rotuznt valve (brass typo) wiﬁhin this. The two are fixed’
togett‘er with a paclking of itrincpen putty. Two such pistoﬁ secticns
are mde. The pushred/spout consists of a length of ¥ (20rm) galvanised’
piping,. cut to the sam longth as the cylinders This is threaded ati both
ends, tho. lower end boing attached to the piston. - The upper end is
stteched to a 1" to 4 (25mm to 20mm) reducisg socket which 1s in turn
attached to tho pump head which is made from 1" (25mm) galvanised pipe
fittings (two barzel nipples, cne T and one tend). Tho cylindor is
rade by cutting a suitable length of 9Qmm class 16 PVC piping (into which
the 73mm piping should fit). The second piston soctiom is attached to
the Iomr end of the cylindcr either by bolting or rroferably s 2 pxoss
tit. This p‘mv - fit is achiaeved by attaching to tho lowor end of the
cylinder a cut half of a 73mm PVC -cennactor cemented within a cut half
of 3 9Gm connactar (also PVC).  .Sis cemantad ‘cambination s in turn
cemented to the bottcm of the cyliniur. Tha lower pistonm can then ke
insertod through the cylinder to form @ pross fit st the. base. "The
upper end of thw cylinder can olther ba cast within a concreta bise wnich
rests on top of the well cover az profozably fixed to a 90mm PVC pipe to
thread comector, '

This/



This PYC connector i then threaded ¢c a standard 3" (75mm) socket and e
connaector and socket are then cast within a concrete hase. The guide

for the pushrod consists of a standard 3" to 1" (75mm .to 25mm) reducing
bush which is throaded into tho 3¢ (78mm) galvanised socket now cast inta
the concreto base. I".n alteznative quids can ba made by cutting a 3*

(5m) steel plate vith a aentml hole far the 4 (2%m) pushrod which is
'bolted to the cancrote base, Fmally, a 1% (2%m) hole is drilled 1 mire
from the base of tha cylindar, ﬂmough tho cylindor vall to allow water

: tha* ""aCS above tha piston within the cylinder to drain back into the wlle

OPERA': iunse

The two parts of the pump are fittad togethar and lowe.:ed into the well
'so0 that the working parts are belcw watar level, When the pushrod 1s
‘“#oreaed dovn tho lower valve cleses fereing water thraugh the upper valva
and up through tho hellow pushred ‘o the surface. The force used to
'pmm tho vater is dimsted down the lins of tho pusp arnd not across i'b'
and these forces are buffered by tho vater ltself. Bocause the piston
{s not a. tight fit a smlil amm.zﬂf; c? vater paaseg by- at tho cylindex
wall - this tater Tubricates the wmoving pﬁrts while thoy are in motion.
PVC has a low coofficlent of friction and tho wear is minimal. The
:pump hoad i3 seatsd low down 6o that onco a bucket is.inserted beneath.
‘the outlet tha pushrod comes to rest efore the end of tha full stiroke.
This simple part of the design avolds the end knock vhich could
eventually bxoak up tho tonczotn basa. All the valves can ba removed
and replaced if nacoscsaxy from tho surfese. Only a small part of the
pump 15 situated ehovo ground leval vhich minimices abuse. The longest
pump in cporaticn is 27 ft. (8 m) leng, but 1t 1s recommendad that

20 ft. (6m) 13 a nezml maximu.  Tho limiting factor is tho woight

. of §" (20um) pipo thot a child can 1ift.

The bum'dsalivam an apm‘e_ciable volunz of watsr, the exact amount

 depending on tho length of the stroke and tho rapldity with which the
stroke is mda. An ioportant featuze of all hand purps is that vatar

_wastaga 18 minimml, a factar of impartance whare vater mey ba' scazx,
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THE WATERWHEEL-SPIRAL TURE. WATER PUMP.

The great Roman waterwheels in Syria have raised water fcr Man for over

a thousand years. They serve as superb examples of a technology so
elegantly simpla that it becomss totally dependable. Thesa great wheels
ahd nnhy thousands like them raisg vater on the rim to spill intc troughs’
Just bolow the full height of the wheel. The diameter of the wheel must,
therefcre, bo equal to ¢r mero than the desired pumping head, and for this
reason mny have been built to huge propexrtions. Attempts to use the power
of the vmeel to ravse water above the lewel of the rim have often invclved
the use of- chains, valvas, pistons and lavers, all of which totally cestroy
nct only tho simple e legance oi; the wheel, but also its depondability.

last year, a simple waterwheel operated water pump was developed h Salishury
which raises water wall above the level of the rim. The pnimp is. a perfect
mateh for the'vm@el_ for it 1s simple and dependable and consists of little
more than a tubo open at both ends. Surprisingly, searches through the
relevant litcrature have so far falled fo reveal a similar arrangement.

The tube is so arranged-that it formy a spiral fixed.on fhe gside of the
wheel 1n one plana. . The outer e;:trefait‘) v the tube coliects water as it
dips into tha wator driving the paddles of the .wﬁeal, and this scre of water
passes through the spiral followsd by-.a core of alr., A new ccxe of water
ts formod on cvery Tevolution, "The innermost spiral of the tube delivers
vater to tho axlo of the wheel and there it is led off through a simple
watersaal to a atatic rising waterpipe.

-AS tha,wheel revolve.a, a pressuxo head dovelops within each coil cf the
spiral tubo, waﬁex",inl the rising colils baing higher than in the falling
c¢oils. The ccres of watar in the spiral compress alr between then zs they
travel round the tql;e and hoth vater and air are expslled under pressure at
the 'f:entral peint.  The height to which water can be pumpsd epnears t2
dapend on the number of spirals in. the tube., A 2m diameteTr whoel can LD U
to at l@st 8m with 6 ccmplete ccils, the same wheel being able to punp up
to 6m with 4 comploto ccils and 4m with 2 complate coils. The voluma
punpaed d_epcndé on the amcunt of water pii:ked up during each revolutica

and on the capacity of the spiral tubo. ' Several spiral tubes can be
fitted to the samm whesl. - The flow of water up the static rising pipe

is also acce‘lerated by.the sir escaping and expanding fron the outlet at
the axle of the wheel. 'With a single spiral, aix and water are.expelled
altarnataly at the outle{, tie pressure head 'in ‘eagh coll davelcping %o
their maximm as the water pressure head in the Tising main is at its
highest. With two spirals, air and water risc through the pipe in

more regizlar bursts. | ' .

Considerabls/ = %
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Considerable pumping heads could be achieved if necessary by using an
appropriate number of coils 6n a wheel of appropriate size in a canal
-or river system charged with adequate water power. The power delivered
tc the paddles must overccme the weight of water held im the rising
segments of tho spiral, and obviously this is a limiting factor. When
the number of coils in the spiral is not sufficient to purmp water to the
desired head, water flows over from one coil to the next in thq spiral

and there is a loss of efficiency.

The great aanntage of the system is its extreme simplicity and
reliability. The pump makes a perfect partner for the wheel and both
harmonise with the natural $ystem. Hopefully, arrangements like this
spiral tube pump could revive the status of the waterwheel in a wqrid
sadly lacking in cheap energy. ’

‘A small 2m'wheel on trial near Mazce delivers 7 COO litres of water a
day from a small canal to a header tank by the side of the canal.

Over Z§1,00 worth of fetrol would be needed every day to pump the same
quantity of 'ater to the same tank. In the course of a year, the’
simple pump pays for itself six times over in terms of a sav1ng in
fuel, ThlS 1nd1cates the very considerable saving of money and fuel
even on thlS very smll scale. The purp is ideally suited for pump-
ing water in irrigation 5cnemes, where it can be fitted in canals.

It can also be used where ever there is falling water as the
demonstratlons 'show, '



THE _ "SWING _PUMP".

All children enjoy playing ¢n sWings, seesaws, roundabouts and other play
devices and a ccnsiderable quantity of ensrgy is used every day in keeping
thése devices in motion! thy rot use this energy for some useful purpose?

The "Swing Pump" is an example of "child energised appropriate technology".
It makes use of the forces applied to the device and yet at the same time
does not distract from the sheer joy children get out of swinging to and

fro. In this particuiar case the forces applied through the Swings are used
to activate a standard reciprocating bcrehole/well pump and ihus raise water
to the surface. Clearly the most idcal setting for such a pump is the

rural schoel - at playtime.

Cnce again, the design of the bump is verv s{mple. It is made from gum
poles water pipes, nuts and bolts, iarge eye bolts, chain and, of course,

the water pump itself.

CONSTRUCTION.

Several gum poles, five ar six inches (127mm or 152mm) in diameter ad preferably

treated cgainst 1nsects and decay, are Jotalned and the cross sectlon
pieces are, bolted together as illustrated. The horizental member is also
bolted on to these end sections. The main beam on tc which the swing pipes
and chains are attached is cut about 2m long. Holes are drilled in this |
beam to take the 13" (32mm) water pipes which are used for the swing itself,
the large 1" (25mm) eye bolts to suspend the baam, znd a bolt on to which
the chain is attached. Holes are also drilled intod the horizontal members
of the end sections to take the eye bolts from which the main beam is
suspended. The swing is positioned'SO'that the chain hangs down directly
over the line of the pump installed in the well. | The gum pole eqd sections
are bcncrefed into holes ddg in the ground. A metal collar can be fitted
around the beam to reduce the wear of the chaip. '

The Water Pump.

This consists of a standard re01prccating 24" or 3" (62m or 75mm) borehole
pump with a stroke of up to 12" (3Ccm). Normally rods are used to actlvate
dthe piston within the pump, but in this case the power stroke occurs only i
‘one direction (upwards). Since there is a chain linkage, and no downivard
force can ke abplied to the piston -through a solid rod linkage, the piston
must be weighted so that it falls. In fact, the normal rods are retained,
or if the ump is only 3 or 4m long, larger diamefer rods are attached to

the piston so that the piston and rod fall under their own weight. In
some cases it is necessary to fiie off some of the leather on the seal of .
the pisﬁon tc reduce friction and so obtain a free movement. . The head of
the pu.p ic made from 40 or 5Cmm pipe fittings with'a guide for the rod
made from a 50 mm to 25mm’ reducing socket (see illustration). The chain

can/ .
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can be linked to the rod with a D shackle, but since the swing ray be
put into use when no water is required, an altarnative cennecticn cay
be desiraole. In this case, the D shackle fittad to the rod: is
attached to a hook, and the chain is also attached to a hook. - Vhen
vater is required, the two hocks are fitted together, but when no

wator 1s reauired. thoy are merely disconnected. '

OPERATICHN.

When a child is swinging on the pump, a stroke of wp to 150mm can.be
expectaed, and mare if the child is energetic. Tha actual lifting
capacity of the device is very considerable. 'If a large man hangs.
on the chiin, a small child can raise and lower him by swinging on
the cbvice. '.'bviously, a little grease applied to the eye bolts
helps to lubricate the system, and the 'raintenance to the water pump
is no different from narmle. :

Any swing has a magnetic affect oh any child =nd narhaps this is why
the swing pumps on trial are very popular.



THE FAMILY SAND FILTER.

Sand has been used to purify vatar by Man for cver a thousand years. Water
that is taken from a sandy river bed is vonerally pure, because it has
perculated through the sand grains where the bacteria harmful to men die out.
The procass is one that cccurs in naturo and, thurefore, if the conditions
"are right, is very dependakle,

Work is being carried out cn large sand filters Wy the iinistry of Health,
and this is still underway. Small family size sand filtors are alsc of
great 1ntcrest and cf value 1n the rural @eas and %hese are b2ing studised,
in detail as well. ’ ’

BASIC DESIGN.

200 l.t:e drurs are the most common ccntainers usad tu build family sizs
gand filtration units. It is possible to purify 160 lih:es of wator a
day in'such a wnit, which 18 ample d:';nkihg and cooking water for a fanily.
The degree of purification is considerabls and in uxcess of 95%. Sand-
filters of this typo should be well maintained an< cleaned regularly.

The drum is cleaned well and, if possible, painted with _a prote_ctiva
covering such as bitumastic paimt. Tho water ccllecter (underdrain
systom) and outlot pipe are best made of PVC riping. The undertrain
systom is made in the farm of a cross with hackssw cuts made in it from:
the lower side to allow water to pess 1 ough it., . S5Cumm dlameter pijing
18 ideal far this. The ends of thc piping are sealed off with plastic or
‘trinepon putty. The cutlet pipe can be smaller and those in use are Sme
in diameter. Tho pipss are fitted together and led through the walls of
the drum with trinepon putty. The outlet pipe cumes cut horizontally just
below the level of the sand layer (see illustration). Ideally, the sand
filter should Lo left rumning ccntinuously, the incoming vater baing led
from some farm of Storage tank through a ball valve into the filter.

After the under drain and outlet pipes have heen fitted, a layer of washed )
gravel or ;" chips abouf 75om deep is placed at the base of the drum. This

is covered with 3 Iayei:'of washed river sand abcut 7CCmm deep. The inlet '
ball valva.is adjusted t0 allow approximately 5Cmm of watar to lie on top

of the sand. ‘ The flow. of the water can be requlated by adjusting the ball
valve. At no time should the. suxface of the sand layer become cry. = With

a yood running speed enough water should be deliverad from the outiet to

£411' a 5 litre tin in about 40 minutes. The filter shculd be coverdd und
'the water delivered from f;h_e: outlet shculd be led to a covered storage vesscl.

The/
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The filter should be cleaned when the flow becomes toosmall, normally
after a few months. To clean the filter, drain out the water and
scrape off a very thin layer, asbout 10mm thick, from the sand surface
and thfow it away. Then lightly rake the sand s.urface to leave it
..loose‘. - After several such cleanings, the sand bed must be topped up
to its criginal level with clean sand.

~ FGR FURTHER IN"ORMATION. . :

Many other fcu:ms of technology are available far the prevention of disease
transmis.;ion in rural areas. 'rhis Tange of technology includes wa ter-

punping windmills, several types of hand pump, washing slabs, drinking
fountains, water points and sewage dJSpOSal systems. The best people

to consult on such matters are the Provincial MedicaI' Officers of Health
‘and their staff in Salisbury, Bulawayo, Umtali, Fort victoria and Gwelo,
ot The Blair Research laboratory in Salisbury.
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RURAL  HOLLTH VI,

ta

AFTRODUCTIOL

Yost of the 7 million veople in Zizbabwe live in rural arces” = in vilIﬁg:s and
emall townships, and on wincs, snall industries or farms. '

Although it is difficult to provide cdoguuts hcaltih cover to small conmmities
scattered over huge areas, thais ic o top priority im Zimbabwe, Methods of
inproving family hezlth by using better sanitation, safer water snd boiter woter
pusps arc om sbow at the Ministry of Health Trode Fair stand, These will hzlp
to provide a cafer cnvirommoat in rur:l co muanitics.

Parsonzl heslth care services are provided by miny xinde of hcalth warlerz who

1i¥e and work in the rurzl co.iunitics whoin they serve. The front-line hwnlth
workers are describid bzlow ani ezca plays 2 very valucble rols in iiproving health
standirds in rural Zi-bobwe., Some work in Mission hospitals, Local iZuthority or
Industrial Clinics, but their work is co-ordinated nnd guided by the Mindetry of
Health, If .they cre going to be well-notivated and efficient, their training 2ni”
constant supervision is very important. This is curried out by doctors, haalth
.inspectors and nursing sisters in the Provincial Bealth Departments and Hospitals
whose supervision and in-gervice training courses unsure a nigh stzndard of prisary
health care in rural areas where such staff and facilities exist. Expanded training
end building programaes will enable primary hoalth carc facilities to be within
everyons's.ruach .- a top priority for tnc Zinbabwe Ministry of Health,

MEDICLL LSSISTUNT |

tural Hospitals and Clinics arc staffed by Medical .ssistcoats nowially trained in
¥ission Hospitals, following a syllabus laid iown by the Medical Council, - They

ccn disgnose, treat.and nurse the majority of diseascs seen in rural arez3, 28 well
a9 injurics :nd problens of pregnancye. They provii: priuary h:nlth care facilities
in ..any remote parte of ryral Ziababwe, ant ~mest of the sick pcople in this country
are treated by Medical .ssistants initinlly. Difficult cdses are rufurred to the
nearest District Hospital for investigation and professional trustment, - The
Clinics nay be run by the Ministry of Hezlth, Provincial suthority or liissicns, but
the quality of. cere provided depends on' the well=trzined ani wotivnted Medicel -
Ssistant wio is bicked up by ncdical and nursing stoff, ' '

HELLTH . SSISTAIT

Tp:ined in environzental health, théy help people understand the value of safe water

supplics, e:nitation anl hysiene in the home zani canwmnitye They help to provide

these facilities and give ddvice about many-hecalth preblens, They keep contact’

with fanilics of T.Be., leprosv and aental paticnts, casuring adequate afterecaras, -

They assist in 3igsease-control programnes, cspecially zsalariz, bilnarzia arnd

gnstro-intestinal discasvs. They ingpect qnd improve health facilities in schools,
townships ani businsss centrese. ' -

They are trained .t Dormboshawa ani in Provincinl Heelth'Dcp:rtments and live id the
rur2l community which %hey serve, unier the supervision of genior Health ifssistants
 and Hezlth Inapeotors of the Provincial ilcalth Departuents,
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,ﬁ @ ORDLALY
m. ..
Mobilc field teans of Health Oricrlics, superviocd by Fi:1d Officers eni J'ic...ﬂ
Supcrvigers, 2rg availlable te denl wite zloest any coarunity discose problen.
They curry out cntiensclarin spraring pregrarmes, bilhorzia contrel ani better
gsanitation projectse Thoy truvel in four=whoel irive voniclus to wihcruver ‘uey .
are"necded, anl are self-sufficicnt, being z2bl: to cazp "n the gpnt wntil] the tusk
i3 comploteds They enrried out the zas vaccin: ticn ci paigns wilcl halpet to
-eredicnte sozllpox in Zinbabwe, ~td arv used in plagus and chclirs centrel,

VILL.GL _[u.ITH  WORKZRS

I.utelligcnt and respectud women are chesen by the cownunity end trained fersix
conths in all "aspects of mother andi chili health; foadly planning, firat 244, hoxze
nursing ani hyglene. . Thzy work part tiae, ir t“x-.u: own. cexyunities uniar, tbe .
guilance of Ccmzunity Health Nursing Sisters of the Provincizl. Health Depnrtront.
They link-+the ccommumity 2nd the Ministry or Health, proviliag basic pr‘.vc:\tive ond
curctive health care at village level, ani criling in cther hezlth worl;ars wm,n
.Rucesaary~ . (In-China they are called bare-foot f0CtOTS sesceves) - .
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