Circuit 2 – Curtain Controller.

Function

When sunlight becomes too bright the circuit will switch on a motor that will draw the curtains.  In the absence of sunlight, curtains are reopened.

Circuit diagram
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Components

SW1 = Toggle switch

R1 = 10k ohm

R2 = 10k ohm

R3 = LDR

R4 = 10k ohm

VR1 = 4.7k ohm

IC1 = 3140 operational amplifier

Diode = 1N4001

Relay (RLA-1) = DPDT

MS1/MS2 Micro-switch (Normally closed)

M = Motor

Transistor = TIP121

Operation

The operational amplifier is used in the comparator mode.

When the voltage at pin 3 is less than the voltage at pin 2 then the output at pin 6 is low (0V).

When the voltage at pin 3 is greater than the voltage at pin 2 then the output voltage at

Pin 6 is high (7V).

R1 and R2 in series form a voltage divider network and as the resistors are both of equal value then the voltage applied to pin 2 is half the battery voltage, i.e. 4.5 V.

This is known as the reference voltage.

Now consider the LDR (R3) and VR1.  These two components also form a voltage divider network.

If the resistance of the LDR (in darkness) is greater than the resistance set on the variable resistor a large voltage drop occurs across the LDR, this means the voltage at pin 3 is small (less than the voltage at pin 2) so output at pin 6 will be 0V.  This output voltage (0V) is fed to the base of the transistor.

Consider now the LDR in bright sunlight, i.e. its resistance will be extremely small so a very small voltage drop will occur across it.  This means the voltage now at pin 3 is greater than at pin 2 so output at pin 6 is 7V.

This output voltage (7V) is fed to base of transistor (TIP 121) which acts as an electronic switch.

With 0V on the base, the transistor is switched off, i.e. it will not pass current so relay is deactivated.

With 9V on its base the transistor will switch on, the transistor will now pass current, which means current is flowing through the relay, i.e. it is activated.

To summarise

In dark conditions the output voltage from the comparator is 0V, therefore the transistor is switched off and the relay is deactivated.

In light conditions the output voltage from the comparator is high, 7V, the transistor is switched on. The relay is activated.

To control the distance moved by the curtains, two micro switches are placed at opposite ends of the curtain rails to switch off the motor.

Refer to circuit 92 as this describes how the direction of rotation of the motor is reversed, and how the motor is stopped instantly.

Electro mechanical devices contain coils of wire and one of the characteristics of a coil is that if a steady current flowing in a coil changes quickly, very large voltages are generated which could damage the circuit.  For this reason a diode should be placed in parallel with the relay.

Note

The relay controls the secondary circuit that operates the motor (12V).

There is no electrical connection between the primary circuit (9V) and the secondary circuit (12V).
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