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four ultrabright red LEDs is about 8.8 V and 
this is the value that the output is normally 
clamped to.

There are some notes on the components 
specified. For position T1 an n-channel MOS-
FET with a very low RD-S(on) of 15 mΩ (at 10 V) 
Is suggested, although its high ID rating (35 A) 
is not strictly necessary. Purists may wish to 
use Schottky barrier diodes for D2 and D4, 
but a quick look at the data sheet for the 
popular BAT85 shows that with a Trr of 4 ns it 
is not actually any faster than the 1N4148. It 
is doubtful whether the lower Vf would make 
any noticeable difference.
Zener diode D5 has been included as a safety 
measure in case the output should ever find 
itself open circuit. The flyback converter can 
develop a quite impressive voltage when 
run without load and would have no diffi-
culty damaging the MOSFET. If a higher volt-
age MOSFET is used then C4 could easily fall 
prey to excessive voltage if the lead to the 
LED breaks. In the final working prototype D5 
was a 1.3-watt 22-volt zener, but any value 
between 18 and 24 V is fine. Bear in mind that 
with four white LEDs on the output the volt-
age will be somewhere in the region of 13 V.
L1 is a 9 mm diameter 0.56 A 220 µH inductor 
with a low DC resistance (Farnell # 8094837); 
don’t even think about using those small axial 

lead inductors disguised as resistors — even 
the fat ones last only a few seconds before 
failing with shorted turns.
On R3, this resistor is selected depending on 
the configuration of LEDs. A value of 20 mA 
is fairly typical for 5 mm LEDs, on this basis 
four red LEDs will need about 12 Ω; five red 
LEDs about 10 Ω, and four white LEDs about 
6.8 Ω. Resistor R4 (1 Ω 1%) is provided to use 
as a temporary connection for the LEDs’ neg-
ative lead so the volt drop can be measured 
to indicate the current flowing during setting 
the correct LED current by adjusting R3.
The efficiency of the circuit depends on the 
LED current, which also determines to some 
extent the switching frequency. At 10 mA (4 
white LEDs) 170 kHz was measured on the 
prototype — and that’s about the maximum 
normal electrolytic capacitors are able to 
withstand. If more current is drawn (e.g. three 
white LEDs at 30 mA) then the switching fre-
quency drops to about 130 kHz and the effi-
ciency rises to around 75%.
The circuit is simple enough to construct on 
stripboard, which can be built as a single or 
double unit to suit whatever lamp housings 
are ready to hand. The double unit should fit 
comfortably in a 2x D cell compartment and 
the single board is only a whisker bigger than 
a single C cell.
Suggested lamp housings are the Ever Ready 

and the Ultralight but there should be many 
others that can be modified to house the 
stripboard. In many cases the hole for the 
bulb will need 4 notches cut with a round file 
so that the LEDs can be pushed far enough 
through. These can be secured in place with 
a spot of hot melt glue.
The battery and switch box can be surpris-
ingly challenging, the unit built for a fam-
ily member went on a bicycle with a wire 
basket so it was easy to bolt a Maplin ABS 
project box to that. With only the tubular 
frame to fix things onto, it’s not so easy. The 
authors’ battery box for the present project 
is an old Halfords lamp — the one that drops 
into a U shaped plastic clip that does noth-
ing to deter thieves, but it’s far more secure 
when cut down to make a battery box and 
clamped to the handlebar with a jubilee clip. 
It easily holds a 6 V 1.3 Ah SLA battery from 
Maplin but any nominal 6 V type can be used 
as per individual preference. Deep discharg-
ing should be prevented.

Please Note. Bicycle lighting is subject to 
legal restrictions, traffic laws and, addition-
ally in some countries, type approval.
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Remote Washing Machine Alert
Götz Ringmann (Germany)

It is often the case these days 
that the washing machine 
a n d  t u m b l e  d r y e r  a r e 
installed in an outbuilding 
or corner of a garage. This 
not only makes the kitchen 
a much quieter place but 
also leaves room for a dish 
washer and gives additional 
cupboard space. The prob-
lem now is how to tell when 
the wash cycle is finished. In 
bad weather you don’t want 
to make too many fruitless 
trips down the garden path 
just to check if the wash cycle is finished.
The author was faced with this problem when 
he remembered a spare wireless door chime 
he had. With a few additional components 
and a phototransistor to passively detect 
when the washing machine’s ‘end’ LED comes 
on, the problem was solved.

C1 smoothes out any fluctuations in the LED 

on C1 starts to fall. Changing 
the value of R1 will increase 
sensitivity if the LED is not 
bright enough.
When the voltage on C1 falls 
below 1/3 of the supply volt-
age IC1 switches its output 
(pin 3) High, removing the 
reset from IC2. T2 conducts 
and LED D1 is now lit, sup-
plying current to charge C2. 
When the voltage across 
C2 reaches 2/3 supply IC2 
switches its output Low and 
C2 is now discharged by pin 
7 via R3. The discharge time 
is roughly one minute before 

the transistor is again switched on. The proc-
ess repeats as long as light is falling on T1.

Transistor T2 is a general-purpose small sig-
nal NPN type. The open collector output is 
wired directly in parallel with the bell push 
(which still functions if the transistor is not 
switched on). Ensure that transistor output is 
wired to the correct bell push terminal (not 

light output (they are often driven by a mul-
tiplex signal) producing a more stable DC 
voltage to inputs 2 and 6 of IC1. The circuit 
is battery powered so the CMOS version of 
the familiar 555 timer is used for IC1 and IC2. 
The output of IC1 (pin 3) keeps IC2 reset (pin 
4) held Low while there is no light falling on 
T1. When the wash cycle is finished the LED 
lights, causing T1 to conduct and the voltage 
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the side connected to the negative battery 
terminal).

Each timer consumes about 60 µA quiescent 
and the circuit can be powered from the 

range of the wireless doorbell to make sure 
the signal reaches from the washing machine 
to wherever the bell will be fitted.

(081156)

transmitter battery. Alternatively a 9 V bat-
tery can be substituted; it has much greater 
capacity than the original mini 12 V battery 
fitted in the bell push.
Before you start construction, check the 

Freezer Trick
Reuben Posthuma (New Zealand)

There are a number of explanations to why 
putting devices in the freezer often repairs 
them. Firstly, cooling PCBs down to minus 
20 degrees Celsius or so can often repair 
dry joints, because of the effects of expan-
sion/contraction due to temperature change. 
Although the wholesome effect of a night in 
the freezer may be temporary, it may help 
you track down rare or otherwise elusive 
errors in circuits.
Secondly, with rechargeable batteries on 
boards, the cold temperatures basically cause 
the cell(s) to do a complete discharge cycle, 

Thirdly, the low temperatures can (sort of) 
rejuvenate the chemicals in the battery, 
which results in a ‘good as new’ battery!

Although any or all of the above explana-
tions may be refuted scientifically, the ‘he 
who dares, wins’ approach prevails. In other 
words, no harm in giving it a try. Be sure to 
use good quality plastic bags to securely 
package circuit boards, components or bat-
teries before putting them into the freezer. 
This will eliminate any risk of contaminating 
foodstuffs.
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which effectively resets corrupted memory 
by causing a complete ‘factory’ reset to be 
performed.

LEDify It!
Mobile 3-watt LED Lamp
Jürgen Stannieder (Germany)

A traditional hand-held torch could hardly 
be described as a cutting-edge piece of tech-
nology; in fact it’s probably the exact oppo-
site, circuits don’t come much 
simpler! Text books have for 
years used a battery, light 
bulb and switch to describe 
just what a circuit is. We are 
also aware of the shortcom-
ings of the filament lamp; the 
light dims as the battery dis-
charges and occasionally you 
need to replace a burned-
out bulb. Why not treat an 
old torch to a 21st century 
make-over? Replace the bulb 
with more efficient LEDs, the 
5 mm 70 mW types will not be 
very illuminating but 1-watt 
white LEDs are now reasona-
bly priced.

It ’s not quite as simple as 
removing the bulb and replac-
ing it with an LED. Unlike a fila-

ment bulb an LED exhibits differential resist-
ance i.e. its resistance depends on the applied 
voltage. It is necessary to supply it with a con-
stant current. This can be achieved (approxi-
mately) by using a series resistor but power 
loss in the resistor reduces efficiency. Also, 
light output will decrease as the battery volt-

age sinks. The LEDify design 
solves both these problems: 
firstly, a switching regulator 
reduces losses and maintains 
a constant light output as the 
battery voltage falls. Secondly, 
an adjustable constant current 
source maintains stable oper-
ating conditions for the LEDs.
The LM2577T-ADJ step-up 
voltage regulator [1] forms 
the centre point of the design. 
Together with coil L1 and the 
flywheel diode D1 it boosts 
the input voltage from 4.8 V 
up to 10 to 12 V. The 4.8 V 
input is provided by four 
NiMH rechargeable batteries 
connected in series while the 
10 to 12 V output is used to 
power three series connected 
white LEDs. One half of the 

Features
•   Three 1 W LEDs powered from 4.8 V 

•   Efficiency > 80 %

•   Light output independent of battery voltage

•   Battery deep-discharge protection




