Timer & timer interphase
While a TIMER (and associated circuits) are NOT necessary for the 
Engine Control Unit’s operation, it is extremely handy, not only for repeated experiments but other functions as well.

For example; the timer’s soft touch push buttons replace mechanical switches for power ON/OFF control.

Further, with the use of a separate relay board, LARGE amounts of additional power

(AC or DC) can be controlled by the touch of a couple of buttons on the timer!
The TIMER-CLOCK is Model 870A, available from DSE (Dick Smith Electronics) 

www.dse.com.au    Part no: Y 1023.  (Retail price is A$20.00)

(If you wish to see what this timer looks like, you should visit the web site and put in the part number.  Then, click on the picture to enlarge.)

To enable this TIMER-CLOCK to switch electronic circuits, it needs to be modified

AND it requires a circuit which interphase it with the circuit(s) to be switched.
The modifications, as well as the instructions below, apply to this timer ONLY.  

Further, the TIMER INTERPHASE circuit is designed for this timer.

(The basic design concept could be used with other timers, provided that they can be modified to supply start/stop signals.) 
In addition to the OPERATING INSTRUCTIONS supplied with the TIMER-CLOCK,

the following information is needed:
Timed (count-down) operation:

1.  Set switch to the TIMER position.

2.  Set the required time in MEMORY.
3.  Press and hold the START/STOP button until the indicator LED comes on.

     (about 1 second)

At the end of the timing period, power will be turned OFF.

Note:  Pressing the START/STOP button briefly during the timing cycle will PAUSE the operation.  
Pressing START/STOP again (for about 1second) RESUMES timing operation and power will remain ON for the remaining time period.
After the timer has “timed out” (and has turned power OFF) it continues to COUNT UP
and the “TIME’S UP” sign is flashing.

To reset to zero, press START/STOP briefly. 

Timed (count-up) operation:

1.  Set switch to the COUNT-UP position.

2.  Press and hold the START/STOP button until the indicator LED comes on.

     (about 1 second)

3.  To PAUSE the operation (without resetting count-up), press START/STOP briefly.

4.  To restart, press and hold the START/STOP button until the indicator LED comes on.

     (about 1 second)

In the COUNT-UP position, total elapsed time is continuously indicated in the display.

To reset the display, press CLEAR briefly.

Manual operation:
Manual operation is without using MEMORY.  (Display is 0:00oo)

1.  Set switch to the TIMER position.
2.  Press and hold the START/STOP button until the indicator LED comes on.

     (about 1 second)

3.  To turn power OFF, press CLEAR briefly.  (NOT  START/STOP!)
Note:  By default, when supply power is applied, the appliance controlled by the timer is also powered up.  
To switch appliance OFF, press CLEAR briefly.
TIMER INTERPHASE circuit description:

Normally, there is a CONTINUOUS, low level pulse train arriving from the timer, which is fed to the junction of C1 (0.1uF) and R1 (10M).
R1’s role is to provide DC path to ground for C1.  

Its value (10M) needs to be high so the load on the timer’s internal circuitry is minimal.

C1 couples this continuous pulse train from the timer, to the non-inverting (+) input 
(pin 3) of amplifier IC1A.
This AC coupled amplifier stage use a ‘booth strap’ capacitor (C3, 0.1uF) to obtain a VERY HIGH input impedance.  Gain is set to about 10 by R3 (100k) and R4 (10k).

The output pulses from pin 1 are fed trough C4 to a ‘charge pump’ (D1 & D2, 1N4148)

which charges C6 (0.1uF).  R7 (10M) provides a discharge path for C6.
This DC signal is fed to the input of inverting Schmitt trigger IC2D (pin 9).

The output (pin 8) is connected to the SET input (pin 6) of D-type flip flop IC3 (4013).

Since the ‘Data’ (D) input (pin 5) is connected to the Q-bar (pin 2) output of IC3(A),
it will ‘toggle’.

The ‘Clock’ input (pin 3) is grounded through R10 (10k).

While the timer’s START/STOP button is pressed (and held), 
the pulse train disappears.

R7 can now discharge C6 below the Schmitt trigger’s lower threshold but ONLY if the 
button is held long enough.  (approx. 1 second) 
The Schmitt trigger’s output will now change state, going from normally LOW to HIGH.

This HIGH will SET flip flop IC3, its Q output (pin 1) going HIGH.
Schmitt trigger IC2F inverts this to provide a LOW control signal as well.
The timer’s STOP signal is actually a pulse train, lasting for 1 minute!

(sounding a piezo buzzer)

The RESET pulse is derived from this pulse train.

This pulse train is fed to a self biased, high gain transistor stage Q1. (BC547)

The amplified pulse train from its collector is fed through C7 (0.1uF) to the input of Schmitt trigger IC2E (pin 11).  
This input is biased at about 8V (2/3 of the supply voltage) by voltage divider R8 (470k) and R9 (1M).
The negative going excursions of this pulse train brings the voltage on the Schmitt trigger’s input (pin 11, IC2E) below its lower trigger level and its output (pin 10) goes HIGH.  This pin is connected directly to the RESET (pin 4) of flip flop IC3.
The moment a HIGH pulse is applied to the RESET, the Q output of IC3 goes LOW.

As mentioned above, with the addition of inverter IC2F we have complementary output control.  (just in case it is needed)

LED1 is connected to IC2F’s output and when lit, it indicates that power is ON.
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