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Recycling a clothes 
dryer timer 

For those people who want a 

mains timer but were not attracted 

by the PICAXE circuit published 
in the Circuit Notebook pages of 

the October 2011 issue, this much 
simpler approach using a timer 

recycled from a clothes dryer may 
have more appeal. 

These timers are based on a small 

AC motor (usually a synchronous 

type), geared down to rotate a shaft 
(and knob) at a very low rate. In the 

fully anti-clockwise (OFF) position, 
the shaft opens two 250VAC mains- 

rated switches. One of these feeds 
power to the timer motor on which 

it is mounted and the other feeds the 
dryer motor. 

The switch that trips the dryer mo¬ 
tor opens slightly before the switch 

Solar tracker employs 
two photo cells 

This circuit is based on a PICl 6F88 
microcontroller (ICl), which per¬ 
forms all the necessary control func¬ 

tions so that a solar panel can track 
the Sun as it moves across the sky. 

ICl is fed with input signals from 

a pair of low-power photo-sensors 
which, in the case of the prototype, 

are miniature photovoltaic panels, 
similar to the kind typically used 

in solar-powered calculators. These 

signals should not exceed 3 V and are 
current-limited by the 2.2kn input 
resistors. 

The photo-sensors should be 
mounted to move with the solar 
panel so as to point in the same 
direction as the panel. In addition, 
a shadow plate should be placed 

between the photo-sensors, with one 
sensor placed close to the eastern 
side of the shadow plate and the 
other placed close to the western 
side, such that when the panel is 

directly facing towards the Sun, the 
shadow falls between the sensors. 

The height of the shadow plate 
should be 10 times or more the 

width of the sensors. Trimpot VR2 
should be adjusted so that the signal 

that removes power from the timer 

motor. Turning the knob clockwise 
energises the timer motor and the 

load and how far you rotate it from 
the off position determines how long 
before it turns off. 

The prototype was mounted in 

a suitable box with a mains fuse, a 

pair of mains neon lamps, a couple 

of 250VAC 3-pin outlets and a 3-core 
power lead. One neon indicator is 

connected across the mains input 
and the other across the output 
sockets. 

Brian Critchley, 

Elanora Heights, NSW. ($40) 

voltages are equal when the full Sun 

shines equally on both sensors. 
The solar panel is driven by a mo¬ 

tor and gearbox assembly and a range 

of motors can be employed since the 
motor DC supply can be anywhere 

from 8-30V. The motor is controlled 
by a pair of P-channel Mosfets, Ql & 

Q2, together with a pair of N-channel 
Mosfets, Q3 & Q4. 

Ql & Q2 are driven by NPN tran¬ 

sistors Q5 & Q6 while Mosfets Q3 & 
Q4 are controlled via a UCC27424 
Mosfet driver, IC2. The four Mos¬ 

fets are connected in an H-bridge 

configuration with the upper pair 
used to control the direction of the 

motor while the lower pair control 
the speed. 

IC2 ensures minimum switching 
losses in the lower Mosfets, which 

are pulse-width modulated (PWM). 
A dedicated driver is not required for 
the upper Mosfets because these are 
not pulse-width modulated. 

As the Sun moves towards the 
west, the shadow cast by the shadow 
plate moves over the photo-sensor 
on the eastern side. ICl responds by 
running the motor until the shadow 
once again falls between the sensors. 

The acceleration and speed of the 
motor are controlled in the program¬ 

ming to ensure 
a smooth track¬ 

ing response. 

After sunset ■ 
the motor will 

automatically re¬ 
turn the panel towards 

the east, in readiness to catch the 
Sun the following morning. 

The motor will not track under 

cloudy or overcast conditions be¬ 
cause it may become erratic due 
to the resulting low light contrast 

or due to reflections from clouds. 
A pair of limit switches (Si & S2) 

should be arranged for sensing when 
the solar panels are facing approxi¬ 

mately due east or approximately 
due west, respectively. 

Programmed limits 
ICl is programmed to stop the 

motor if the latter attempts to move 
the panel beyond the preset limits 
set by the switches. This prevents 
possible damage should something 
go wrong and the motor otherwise 
fails to stop. 

The motor’s current drain is moni¬ 
tored via the O.ID 5W wirewound 
resistor common to the sources of 

Mosfets Q3 & Q4. If the motor cur¬ 

rent rises to excessive levels due to 
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jamming or running to the limits of the 
gearbox, the microcontroller reduces 

the pulse width of the gate drive signals. 

ICl’s programming allows the motor 

to he controlled in a manual mode, as 

well as a tracking mode. Manual mode 

is selected hy closing switch S3; track¬ 
ing mode is selected by opening the 

switch. 
Manual mode can be handy for 

setting up and testing. In this mode, 
the motor is controlled by means of 
potentiometer VRl. The motor stops 

when VRl is set to centre position. 
Moving VRl progressively towards 5V 

from centre position causes the motor 
to move correspondingly faster in the 

forward direction. 
Conversely, moving VRl progres¬ 

sively towards OV from centre position 

causes the motor to move correspond¬ 

ingly faster in the reverse direction. A 
fairly wide “neutral zone” around cen¬ 

tre position, which is set in the program¬ 
ming, minimises the risk that the motor 
will start should the potentiometer be 

bumped. The motor will stop in manual 
mode, as well as in tracking mode, if it 

attempts to move the panels beyond the 
limits set by the limit switches. 

Motor duty cycle 
The maximum motor duty cycle (in 

either mode) is set by potentiometer 
VR3. There are two reasons for this 

provision. First, maximiun motor power 
may not be required and so limiting the 
motor duty cycle may help to reduce 

unnecessary stress on the motor and 
other parts, particularly in the case of 

a mechanical failure. Second, if the 
power source is 24 V, for example, and if 
the motor is rated for 12 V, then limiting 

the duty cycle becomes mandatory to 
prevent motor damage. In the case of the 
prototype, a 12V motor was used and 

this ran quite happily with the control¬ 
ler connected to a 24V power source. 

The default operating parameters, 

such as maximum duty cycle, motor 
current limit, etc have been optimised 
for the prototype and should be suit¬ 
able for most situations. However the 
parameters can easily be modified in 
the source code, if necessary, to suit 
different requirements. 

The software, SolarTrak Source 
Codes.zip, can be downloaded from the 

Silicon Chip website. 
Herman Nacinovich, 

Gulgong, NSW. 
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Silicon Chip Magazine has many projects
that use parts that are difficult to find. Others
use pre-programmed Microcontrollers

These can often be purchased from the Silicon
Chip Store. Copy and paste the following URL
and you may be able to find all the harder to get
parts.  While parts from older projects are subject
to availability, they still have an amazing
selection.

It is also suggested that you may want to
subscribe to the online edition of the publication
to get the very latest information on exciting
electronic projects.

https://www.siliconchip.com.au/Shop/


