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Taking care over their polarity, add 
diodes D1 and D5 to D8, also triacs SCR1 
and SCR2. Mount the LEDs (D2 to D4) 
using the entire 25mm length of their end 
leads so that the tops stand higher than 
everything else. If the leads are shorter 
than 25mm, you will need to extend 
them. Mount phototransistor TR1 so that 
its top stands a little below that of the 
LEDs. Note that, with the specified unit, 
the collector (c) (connected to supply 
positive) has the shorter lead, also there 
is a ‘flat’ on the body next to it.

Insert the ICs into their sockets. 
However, before handling the pins 
remove any static charge from your 
body by touching something which 
is earthed (for example, a metal water 
tap) to avoid possible damage.

Boxing up
Decide on suitable positions for the 

various parts inside the box and hold 
the PCB in place. Mark through the 
mounting holes, remove the PCB again 
and drill these holes through. Mount 
the PCB temporarily on short stand-off 
insulators so that the tops of the LEDs 
are a little higher than the lid of the box. 
Measure their positions and drill holes 
in the lid for them to show through.

Drill a further hole in the lid, hav-
ing a diameter of 4mm approximately, 
directly above phototransistor TR1’s 
position to allow light from the master 
flash unit to reach it. Drill holes for on-
off switch S1 and for the two panel plugs 
(PL1 and PL2), which will be used to 
connect the slave flash units.

It is important that the matching 
line-sockets (which will be fitted to 
the flash leads) are of a type where it 
is impossible to touch the pins. This 
eliminates the possibility of an un-
pleasant electric shock if the pins were 
to be touched when the flash unit was 
charged. Miniature 3-pin mains-type 
panel-mounting plugs and line sockets 
were used in the prototype, with only 
two of the pins used in each case.

An optional hole drilled in the side 
of the box would allow easy adjust-
ment to VR1 with the lid of the box 
in place.

Finishing off
Secure the PCB and, referring to 

Fig.4, complete the wiring. Provide 
some strain relief at the switch termi-
nals by securing the wires to its body 
using a small cable tie (see photo-
graph). With the arrangement shown, 
the battery holder is held between the 
side of the box and the circuit panel 
and needs no further support. Do not 
use a 9V (say, PP3) battery – more 
than a nominal 6V supply would 
destroy IC1.

The best way to connect the slave 
units is to use commercial extension 
leads. The most common connector 
used on flash units is a small coaxial 
type and matching sockets seem to be 
almost impossible to source. Some flash 
units do not have an integral connecting 
lead because they are designed to be 
attached to the camera’s ‘hot shoe’. It is 
then necessary to buy a ‘hot shoe adap-
tor’. All these items may be obtained 
from a good photo shop. Cut the plug 
off the extension leads and fit the new 
line-sockets instead.

Layout of components on the prototype circuit board, the phototransistor is just 
to the left of the terminal block. Note that the radial electrolytic capacitor (C4), 
top right, is mounted flat on the PCB, its leads being carefully bent at 90o before 
inserting on the board.

Fig.4: Interwiring details to off-board components. Don’t forget to use the full length (25mm min) of LEDs D2, D3 and D4 
pins/leads so that their tops ‘sit’ comfortably in the case lid holes provided for them.
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Testing
Do not connect any slave flash units 

yet. Adjust VR1 to approximately two-
thirds of its total clockwise travel (as 
viewed from the right-hand side of 
the circuit board). This should be ap-
proximately correct with the specified 
phototransistor. Insert the batteries 
into their holder.

Place the lid of the box in position 
temporarily and point the unit away 
from bright sources of light. Switch 
on – the green S/B LED should oper-
ate. Test the circuit using the digital 
camera’s flash. The ‘C1’ LED should 
flash briefly followed by ‘C2’, then the 
circuit should revert to standby.

Adjust preset VR1 as necessary for 
reliable operation – under average room 
lighting, the voltage measured across 
R1/VR1 (between TR1’s emitter and 
supply negative) was 0.5V approxi-
mately in the prototype. Best results are 
obtained when the ambient light is not 
too bright and the phototransistor can 
‘see’ the camera’s flash directly, but at a 
distance. Allow ten seconds minimum 
between tests to allow capacitor C3 to 
discharge sufficiently.

Synchronisation
When satisfied that the unit is trig-

gering correctly, connect a flash unit 
to one of the outputs. Include this 
in a trial photograph and check that 
it shows as a bright patch of light. 
This proves that the slave unit has 
synchronised with the shutter (see 
photograph). Check that the other 

output works and check with the other 
flash units. 

With both outputs tested, take some 
trial photographs and experiment with 
various arrangements. Best results are 
obtained with the light reflected from 
large pieces of foam polystyrene or 
similar material.

There may be times when light from 
the inbuilt flash can still cause prob-
lems with harsh shadows. This will 
depend on the relative power of the 
various flash units and their distance 
from the subject. If this is found to be 
the case, use a small piece of alumin-
ium foil to shield the inbuilt flash so 
that its direct light does not reach the 
subject. The foil should be angled so 

that the light is reflected to 
the sensor on the unit. The 
author directed the light 

downwards and placed the unit on the 
floor for the ‘shadowless’ photograph 
of the rose. The harsh photograph of 
the same subject was taken with the 
camera’s flash only.

All too much!
If the camera is set to ‘automatic’ or 

if the exposure control on ‘manual’ is 
too limited, you might very well end 
up with too much light. This gives 
a very pale ‘burnt out’ image, which 
might not be satisfactory even when 
processed using imaging software. 

You could switch the slave units 
to a lower power setting (if this is 
possible) or reduce the light with 
layers of paper tissue over the flash 
head. Another idea is to reflect the 
light from the walls or ceiling of the 
room.                                       EPE 

Soft result using two slave flash unitsHarsh result using inbuilt flash

(above) Proof of synchronisation with the camera shutter is 
provided by the bright patch of light, see text.

(left) Tight fit of components inside the finished prototype unit. 
Note also the small cable tie around the lid-mounted on/off switch




