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Materials
Tungsten wire; 0.25-0.50 mm (0.010-0.020 inches)

diameter is suitable.
Mounted needle holder; preferably with a metal

handle.
Aqueous NaOH (or KOH) solution at 10% w/v,

in an open glass vessel.
Electric wire; light gauge and flexible.
Carbon electrode; for instance, from the centre

of a torch battery.
Four " crocodile " clips.
Electric power source; A.C., 3-12 volts, e.g., the

output terminals of a microscope-lamp transformer.
Use of an electric grindstone (e.g., at a local

garage).

Method
1. Cut off lengths of tungsten wire (2-4 cm is con-

venient) and mount one in the needle-holder.
(Note: Tungsten wire can be cut most rapidly on an
electric grindstone but it frays very easily on violent
bending or shock so that care must be taken. If
the fraying is not too bad it will be removed during
sharpening.)

2. Attach the four crocodile clips, one to each end
of two bits of electric wire.

3. Using the crocodile clips, connect the metal
handle of the needle-holder to one output terminal

of the transformer and the carbon electrode to the
other.

4. Place the carbon electrode in the NaOH or
KOH solution and switch on the transformer.

5. The tungsten wire can now be sharpened to the
desired point as follows:

(a) Hold the tip of the wire just immersed in the
alkali solution until the frayed end has been
eroded away.
(b) With the mounted needle held vertically,
immerse 1-2 cm of the wire in the NaOH and move
it slowly up and down. Since the tip will be
longer in the electrolyte than its stem, it will have
more metal electrolysed from it and a tapering
point will be produced (a parallel-sided needle is
made by holding the wire stationary).
(c) A variety of points may be produced: moving
the wire rapidly up and down produces a coarse
point and moving it more slowly a finer point
(Fig. 1).
Using a 6-volt supply, it takes from two to five

minutes to sharpen a needle in this way, depending
on the type of point required. Once made, such a
needle will last indefinitely for normal dissection, but
should it accidentally become bent or damaged, the
point can be touched up in a few seconds by connect-
ing up again and re-dipping in the electrolyte.

A Motorized Molluscicide Dispenser *

by N. 0. CROSSLAND,a Malacologist, and W. M. ADAMS, Field Officer, Tropical Pesticides Research Institute,
Arusha, Tanzania

Several different kinds of molluscicide dispenser
have been described which are suitable for treating
flowing water (e.g., Foster & Poulton; b Klock c).
However, most of these have been designed for use
with specified kinds of molluscicide formulations
and lack versatility. Also, they have mostly been
designed for treating small streams and canals with

* The development of this dispenser was supported by a
grant from the World Health Organization.

a Present address: Woodstock Agricultural Research
Centre, Sittingbourne, Kent, England.

b Foster, R. & Poulton, G. F. (1960) Bull. Wld Hlth
Org., 22, 549-554.

c Klock, J. W. (1956) Bull. Wld Hlth Org., 14, 639-646.

flow rates up to about 5-10 ft3/s (ca 140-280 litres/s)
and are not very suitable for use in irrigation
systems where it is necessary to handle greater
volumes of water and consequently greater quantities
of mofluscicide. In irrigation work the requirements
of a molluscicide dispenser are very different from
those of dispensers used to treat small natural
streams. The accent is on dependability and automa-
tion rather than on cheapness and simplicity.
The dispenser described here has been used

extensively in an irrigation system. It is very
versatile, being capable of dispensing most kinds of
molluscicide formulations and treating a wide range
of flow rates. It has been used with the molluscicides

15520



MOTORIZED MOLLUSCICIDE DISPENSER

acrolein, sodium pentachlorophenate and Bay-
luscide (i.e., respectively a lachrymatory liquid
demanding an air-tight, closed-circuit dispenser, a
caustic solution, and a dispersible powder). With
any of these formulations the dispenser is able to
cope with flow rates from 0 to 500 ft8/s (ca 14 m3/s).
The upper range could easily be extended with
minor modifications.

Design and construction
The assembled dispenser is illustrated diagram-

matically in Fig. 1; in Fig. 2 it is shown in use with
the molluscicide Bayluscide. For manoeuvrability

the whole dispenser is built on a trailer which can be
towed behind a suitable vehicle. The pump (C in
Fig. 1), fitted with a drain plug (D), and the engine (B)
are bolted on to a platform attached to the trailer.
The engine illustrated here is a diesel of 3.6 hp at
1500 rev/min, manufactured by Lister of Dursley,
England; it costs about £70 sterling in East Africa.
A less powerful and cheaper engine would be
adequate but it must be reliable and have a power
rating about 1 hp in excess of that required to drive
the pump at maximum lift. With the pump described
below the engine would need a power rating of at
least 1.5 hp. The pump is manufactured by Gilbert,

FIG. 1
DIAGRAMMATIC REPRESENTATION OF THE MOTORIZED MOLLUSCICIDE DISPENSER

A = Exhaust gas agitation
B - Engine
C - Pump
D = Drain plug
E - Built-In filter

F = Flow-meters

G = Water intake
H = Outlet
I -Mollusciclde Intake
P = Priming plug
I & 4-= i-inch gate valves
2 & 3 = i-Inch gate-valves

Vito 502.U
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NOTES

FIG. 2
DISPENSER IN USE WITH BAYLUSCIDEa

a The molluscicide concentrate s automatically agitated by exhaust gases from the engine.

Gilkes and Gordon of Kendall, England. At 1450
rev/min, its output capacity at maximum head
(90 feet, or about 2.7 kgf/cm2) is 3.8 UK gallons/min
(ca 17 litres/min). It is a good-quality, self-priming
centrifugal pump and costs £40 sterling in
East Africa. The engine and the pump are
the most expensive components of the dispenser
and, because the machine is completely reliant
on them for efficiency and dependability, they
have been described in some detail. Very much
cheaper components are available, but it must
be borne in mind that mechanical faults can cause
considerable and needless wastage of manpower
and molluscicide and that reliable components are
essential.
The drive from engine to pump is taken up by a

pair of fan-belts as used on motor-cars. The emis-
sion rate is monitored through a flow-meter which
must be calibrated for the viscosity of the mollusci-
cide in use. In Fig. 1 two flow-meters (F) are shown
which together give a range from 50 ml/min to

5 litres/min. A wide range of flow-meters can be
obtained from several suppliers to meet different
requirements. They need not be expensive; the
meters illustrated here were obtained for use with
acrolein, a molluscicide of low viscosity, at a cost
of £3.10.0 each. Their use greatly facilitates the
accurate and prolonged dispensing of molluscicides.
Otherwise the emission rate must be checked by
timing the rate of flow from a calibrated container.
There are no serious objections to this procedure
but, compared with using a flow-meter, it is less
accurate and there is no check that the machine is
functioning properly at any given moment.
A T-piece has been attached to the exhaust pipe

of the engine so that some of the exhaust gases can
be led to the supply of molluscicide concentrate.
This attachment can be used to give automatic
agitation of dispersible powders.
The various pipes and gate-valves illustrated in

Fig. 1 and Fig. 3 are all standard plumber's fittings.
The following is a list of the parts required:
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MOTORIZED MOLLUSCICIDE DISPENSER

FIG. 3
DETAIL SHOWING ARRANGEMENT OF THE VARIOUS

PIPES AND VALVES

Two 1¼4-inch gate-valves (1 and 4 in Fig. 1);
Two ½2-inch gate-valves (2 and 3 in Fig. 1);
Two 1 4-inch cocks (P is a removable cock used when

priming the pump, E for access to a filter situated on
the inlet side of the pump);

9 feet (ca 3 m) of piping, 1 Y4-inch internal diameter;
2 feet (ca 60 cm) of piping, ½2-inch internal diameter;
Reinforced flexible hose, 1 ¼4-inch internal diameter

(for attachment to the main water intake at G);
Rubber/canvas composition hose, 1¼ 4-inch internal

diameter (for attachment to the outlet at H);
Rubber/canvas composition hose, ½2-inch internal dia-

meter (for attachment to the molluscicide intake at 1).

The total cost of the dispenser is about £150
sterling.

FIG. 4
DIAGRAMMATIC REPRESENTATION OF THE METHOD

OF OPERATION OF THE DISPENSER

Method of operation
Fig. 4 illustrates the method of operation. The

engine is started with valves 2 and 3 in the " off"
position while valves 1 and 4 are fully opened.
Water circulates from the canal (or other water-
course to be treated) through the pump via valve
1 and back to the canal via valve 4. The amount
of molluscicide dispensed can then be regulated at
valve 2, which controls the suction pressure applied
to the molluscicide intake. These are the only
adjustments that 'are necessary at high emission
rates (above about 3 litres/min). However, at low
emission rates valve 2 would tend to become blocked
if the orifice was small, leading to irregular flow
through the valve. This problem of blockages, a
troublesome one in nearly all forms of pesticide-
dispensing apparatus, has been overcome by the
use of a recirculating branch which can be brought
into operation by opening valve 3. This has the
effect of feeding a mixture of water and molluscicide
concentrate through valve 2. By suitable adjust-
ments of valves 2 and 3 it is possible to apply a low
suction pressure to the molluscicide intake while
operating with relatively large orifices.
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Transliteration
from Cyrillic characters

The " International System for the Trans-
literation of Cyrillic Characters ", set out in
Recommendation ISO/R9-1954 (E) of the Inter-
national Organization for Standardization, is
normally used in the Bulletin ofthe World Health
Organization for personal names, titles of publi-
cations, etc. However, papers accepted for
publication may contain names transliterated
differently, and if the original Cyrillic spelling is
not recognizable inconsistencies may occur.

For convenience the transliteration from
Russian according to ISO/R9 is given below:

Translitteration
des Caracteres cyrilliques

Le <( Systeme international pour la translitte-
ration des caracteres cyrilliques # presente dans
la Recommandation ISO/R9-1954 (F) de l'Orga-
nisation internationale de Normalisation est
generalement utilise dans le Bulletin de l'Organi-
sation mondiale de la Sante pour les noms de
personnes, les titres de publications, etc. Cepen-
dant des articles acceptes pour publication
peuvent contenir des noms translitter6s diff&
remment et si l'orthographe cyrillique originale
n'est pas reconnaissable un manque d'unifor-
mite peut s'ensuivre.
A toutes fins utiles, la translitteration du russe

selon la recommandation ISO/R9 est indiquee
ci-apres:

Trans- Trans-
Cyrillic |literation Cyrillic literation
character frusia Examples and remarks character frusia Examples and remarks
Caractere Trans- Exemples et observations Caract6re Trans- Exemples et observations
cyrillique lTtranson cyrillique lTtranson

du russe du russe

A, a a Axpec = Adres Y, y u YTPO = Utro

B, 6 b Ea6a = Baba c1, 4) f IIlaHica = Fizika

B, B v Bbl = Vy X, x h XHMl4wecKiiA = Himiceskij

r, r g rnaBa = Glava L, u c LleHTpaJIbHbIii -Central'nyj
ronOBa = Golova q1, q c 4acbl Casy

A1 R d ,Ea = Da WI, il s LKosia Skola

E, e(e)' e (e) Eute = Ese MPt, Lu s lleKa = Sceka

I, i z )ypHan = Zurnal (medial, #or" In modern Russian, where

3, 3 z 3Me3xaa = Zvezda medial) "ou" sometimes replaces medial 'b,
transliteration is still "

II>1, H | i | Hnu = Ili r'b, b En russe moderne, oui le ' rem-

Al,U j -big, -UU, -on = -Yj, -jj, -oi place quelquefois le 'b medial, la
translitteration reste "

K, K k K(aK = Kak (final) (Not

[1n, ni 1 | Jo106HTb = Ljubit' literated.
M, M m My>K = Muz Nontrans-
H, H n HHwKHHi = Niznij littere.)
0 0 o O6uxecTBo = Obscestvo | b, bl y |bJTI = Byl
1n, nl P [IepBbIiu = Pervyj b, b 'or' 'ou' ManeHbIt = Malen'kij
P, p r Pbl6a = Ryba 3, 3 e 3To = Eto
C, c s CecTpa = Sestra 10, 10 ju lO>KHMbx = Juznyj
T, T t ToBaptuLt = Tovaris 51,

I
ja 5hhLo = Jajco

p
Cyrillic to be transliterated by only when the diacritical appears in the original.

par e que lorsque la diacritique apparait dans l'original.
Le 6 cyrillique ne doit 6tre translitt6r6


