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ABSTRACT. Preliminary trials in Colombia,
Ghana and Kenya have shown that a flashing
fluorescent light tube in a battery-operated
light trap can be very useful in trapping mos-
quitoes and other medically important insects.
A light source that repeatedly flashes on and
off also reduces the power consumption of the
trap, and consequently extends the intervals

INTRODUCTION

Monks Wood battery-operated light
traps employing 23-cm fluorescent tubes
of varying spectral emission have been
used in many countries to catch mos-
quitoes, Ceratopogonidae and other in-
sects of medical importance (Bailly-
Choumara 1973, Chandler et al. 1976,
Service 1976, 1979, Walker and Boreham
1976). The electronic components of the
trap have been redesigned and modified
several times since the original descrip-
tion (Service 1970). Recenily a modifica-
tion has been developed which allows the
fluorescent light tube to repeatedly flash
on and off. '

In 1977 Monks Wood traps having
either white or ultraviolet light tubes
operating either continuously or flashing
on and off 20-30 times a minute were

between battery recharging. A description is
given of a modified Monks Wood light trap in
which the fluorescent light can either operate
continuously or be made to flash on and off at
different rates. A photoconductive cell is also
incorporated in the circuit which allows the
trap to automatically switch on at different
light levels.

evaluated at Auraracuara near the Rio
Caqueta in the Colombian amazonas
Jjungle. Numerous adults of Anopheles os-
waldi, An. pergassui, various culicine mos-
quitoes, Ceratopogonidae and also
smaller numbers of other Anopheles spe-
cies and sand flies of the genus Lutzoniyia
were caught in traps with flashing lights.
Certain mosquito species were caught in
greater numbers and others in smaller
numbers in traps with flashing lights than
in those with a continucus light (Service,
unpublished).

At Hola in Kenya a white light tube
flashing on and off 30 times a minute for
3 nights in 1978 caught 2 female An. gam-
biae complex, 2 female An. funestus/
rivulorum, 1 female An. sp., 13 female, 2
male Mansonia uniformis, 8 female 1 male
Ma. africana, 2 female Ma. fuscopennata, 1
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female Culex poicilipes, 10 female, 7 male
Cx. spp., Y female, 4 male phlebotomine
sand flies, 30 female Culicoides leucostric-
tus, 3 female C. nivosus, | female, 2 male
C. milnei, 2 female C. imicola, and 1 female
and 1 male Forcipomyia spp. In addition
several Paedurus sabaeus, a vesicant-
producing beetle, and numerous other
Coleoptera and Hymenoptera, Tsoptera
and Reduviidae were caught. A single
night's catch on a very windy night with
an ultraviolet tube flashing about 30 times
a minute caught 2 female Aedes albothoras,
1 female Ae. albicosta, 1 female C. leuco-
strictus and | female Forcipomyia sp. and
in addition various insects of non-medical
importance.

In Ghliaria 6520 Simulium damnosum
complex considered to be S. squamosum
were caught in a single night in a Monks
Wood trap having an ultraviolet tube
flashing about 30 times a minute and
placed near Boti waterfalls on the
Pawmpawm river (Service 197Y). This
represents the biggest recorded single
night’s catch of blackflies. When the trap
had a flashing white fluorescent tube and
was placed for 2 nights in the Akosotubo
area near Aimast stream and another 2
nights near the Volta River 6 female, 1
male An. gambine complex, 29 female An.
nii, 2 female Ae. aegypti, 23 female
Uranotarnia balfouri and 6 female Aedes
spp. were caught. A trap in the sathe site
but having an ultraviolet flashing light
caught on 4 nights 2 female Culex
nebulosus, 1 Culicoides distinctipennis, 1 male
Forcipomyta sp., 1 male Alrichopogon sp.
and 1 female Bezzia sp.

An operational advantage of a light
trap with a flashing light is that the power
consumption of the light source is
reduced—-by half if the on and off pe-
riods are equal—and this extends the
interval between battery rechargings.

Because of these promising prelimi-
nary results and the potential of a light
trap having a flashing light, a description
is given of a Monks Wood light trap which
(1y allows the light to flash on and off for
different periods and (2) has a photocon-
ductive cell circuit that can be adjusted to

let the trap be automatically switched on
at different light levels.

MATERIALS AND METHODS

DescripTion ofF THE Monks Woop
Trapr. (Fig. 1.) The lighitsource is a 23-cm
6-W fluorescent tube which can be a white
light, a tube emitting large amounts of
ultraviolet light or a so-called “black” or
“blue light” which filters off miost white
light and emits mainly ultraviolet light,
The exact spectral emission will vary be-
tween different types of light and also
between light tubes from different manu-
facturing companies. In most tests and
field operations Osram white lights or
Philips UV lights have been used. The
light tube is centered in the middle of 3
vertical plastic baffles which slot into a
clear plastic cylinder (19 cm long, 10 cm
diam.). A small removable wire mesh
screen is held in position by a metal ring
secured by 3 small screws and is fixed to
the top of the plastic cylinder. A small
fan blade (75 mim diam.) powered by a
12-volt d.c. Maxon motor draws the catch
down into a terylene bag. The motor
operates directly from a 12-volt car bat-
tery, and the light tube from the same
battery but via a transistor ballast (= in-
verter) contairied in a metal box. The cur-
rent consumption of the motor is 75 mA
and that of the light tube 500 mA. A
circular glassfibre roof can be fitted over
the top of the light trap to help excliide
raifi.

A photoconductive light cell is
mounted in the top of the metal box (280
mm ¥ 75 mm % 55 mm) which contains
the electronic components (fig. 2.). The
switches are on the side of the box and
from left to right consist of (1) a folir-
position switch (mode) allowing either a
continuous or flashing light both when
the trap is switchied en and off manually
and when it is automatically switched on
through the photoconductive cell, (2) 2 6
pin-Din plug and power cable to the light
tube, (3) a screw-in 2-A fuse connector,
(4) a 2-position on/off power switch, (5) a
variable switch allowing the light off pe-
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Fig. 1. Monks Wood light trap together with a 12-V battery and ballast (= inverter).
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Fig. 2. Ballast (= inverter) box showing the controls and photoconductive cell mounted on top of
the lid.

riods to vary between about 0.5-8 secs, (6)
a similar switch allowing the light on pe-
riods to vary within the same range and
(7) a variable switch which adjusts the
light level that activates the photocon-
ductive cell and automatically switches on
the trap.

ELECTRONICS OF THE MoNks Woobp
Trap. The circuit was redesigned around
the 741 operational amplifier, the GM()S
4001 quad 2-input NOR-gate integrated
circuits and the ORP 12 light dependent
resistor.

The ORP 12 is a Cadmium sulfide
photoconductive cell which has a spectral
response similar to that of the human eye,
making it ideal for sensing varying levels
of visible light. The cell resistance rises
with falling light intensity. Using the cell
shown in the circuit diagram (fig. 3), the
potential difference (p.d.) across R1 falls
with falling light intensity as the resist-
ance of the photoconductive cell (LDR)
increases. Any difference in the p.d.
applied to the inverting end nen-
inverting inputs of the operational
amplifier IC1 will cause its output to be
either at or very nearly 0 or 12 volts.
Thus, by adjusting the variable resistor
VRI and therefore the p.d. to the invert-
ing input, the point at which ‘switching’
takes place can be pre-determined since
the p.d. across RI appears at the non-
inverting input. The resistors R2, R3, and
VRI are chosen to provide a suitable
range of light levels. The switch SW2a

selects whether the unit is to be switched
on manually (using SW1) or automatically
via the circuit already described.

Gate 1C2c is used as an inverter so that
transistor TR1 is switched on when the
itiput to 1C2¢ is at OV. TR1I controls the
fan motor so that it remains on when the
lamp is used in its continuous or flashing
triode.

The flashing sequence is produced by a
conventional astable multivibrator de-
signed around 1C2a and 1C2b. The out-
put (to SW2b) is a square wave whose
mark-to space’ ratio or lamp on/off pe-
riods can be altered by VR2 and VRS,
The time periods depernd upon the values
of C1, G2, R5, R6, VR2, and VRS, and in
this design are chosen to give a similar
range of 0.5 to 8.0 seconds for both the
on and off periods.

The time period of the dreuit is also
dependent on the transfer voltage of the
particular 4001 integrated circuit thar is
used and this can vary considerably be-
tween one 4001 and another. Typically
this is 40% to 60% of the supply voltage.
Consequently the timing components
might have to be adjusted to give a par-
ticidar timing period. The transfer vol-
tage of a particular 4001 is constant for a
wide variation of temperature and supply
voltage, thus the dircuit has very good
stability once the time period is set.

Switch SW2b selects whether the lamp
is to flash or remain on continuously.
TR2 is only on when both inputs to the
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Fig. 4. The printed circuit board viewed from the component side (reduced size x 0.061;
original size 148 X 62 mm).

NOR-gate, 1C2d, are at OV. Diode D1 is
included to prevent accidental reversal of
the supply leads damaging the circuit
components.

Figure 4 shows the components
mounted on a printed circuit board de-
signed so that all connections are termi-
nated at either end with push-on con-
nectors to facilitate replacement should a
fault occur. Figure 5 shows the printed
circuit board copper pattern, size re-
duced.

Conirols:—Potentiometer VR1-—light
level: Potentiometer VR2—Off period:
Potentiometer VR3—On period: Switch
SWl—main on/off and Switch SW2—
manual/automatic, flash/continuous.

bR 3-79

Components:—R1—5.6k(); R2—1.5k(;
R3—10kQ; R4-—10k{}; R5—5.6k{l;
R6—6.8k(); VRI—50k{); VR2—100k(};
VR3—100k{}; LDR—ORP 12; C1—100p
F; C2—68u F; TR1—BC 107; TR2—M]
3001 D1—IN4001; 1C1—741; 1C2—
4001; SW1—2 pole on/off and SW2 2
pole 4 way.

Supply Sources. All electronic compo-
nents and switches were obtained from
R.S. Components Lid., P.O. Box 427,
18-17 Epworth Street, London EC2P
2HA, England. The transistor ballast (=
inverter) was Type AME R2679 obtained
from Smart and Brown Lighting, Bond
Street, Mitcham, Surrey, England, the
12-volt d.c. motor was a Swiss made

Fig. 5. The printed circuit board copper pattern (reduced size x 0.81; original size 148 x 62
mmy).
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Maxon no. 2125/912/11/111000, obtained
from Trident Engineering Co. Ltd.,
Wokingham, Berkshire, England. All
other parts of the trap, including the
printed circuit board were made by the
authors.
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