Battery charger circuit description

Background

One might ask: what has a battery charger got to do with an Engine Control Unit?

Well, EVERYTHING and NOTHING!

Remember our goal: generators using water as the ONLY fuel, producing electricity.

Now, imagine that you have such a generator running and you have already disconnected from the ‘mains’ power (‘grid’ for US readers!).

This generator will be running 24/7 but as all engines need maintenance stops sometimes, how are you going to re-start it??

Or, rather, the questions are: 
What power source is going to power up the electronic control circuits?

How are you going to generate enough Hydroxy gas to start the engine?
The answer is a LARGE BATTERY, of course, which will need to be kept
FULLY CHARGED AT ALL TIMES!
Unfortunately, my personal experience over the years (to this day!) with ready made battery chargers is that batteries CANNOT be left connected to them indefinitely!

That is why I designed (about 30 years ago!) my own AUTOMATIC battery charger which CUTS OFF completely when the battery is fully charged.  

To such a charger, a battery can be left connected INDEFINITELY.

This simple design is very versatile and has been modified (slightly) a few times over the years to suit various applications.

Circuit description

IC1 is a ‘good old’ 555!  (Bipolar or CMOS)

The two comparators (within the 555) are used to detect the minimum and maximum desired voltage limits.

The lower threshold comparator (pin 2) detects the minimum voltage to start charging.

Upper threshold comparator (pin 6) detects the maximum voltage where the charge is terminated. 

As long as this circuit is supplied by a REGULATED voltage, the adjustments of the two threshold voltages will be accurate.

Note that the values of R7 (82k), R8 (36k), R9 (62k) and R10 (82k) are calculated to give approx. mid-way settings of P1 and P2 at 12.4V and 13.9V, respectively.  

[BTW, these resistor values apply ONLY for charging 12V batteries.  

They must be changed for other battery voltages.  

Also, should an unregulated supply be used to power the circuit, a Zener diode 

(say, 9.1V) should be connected to pin 5 (control pin).  

But in that case, ALL values of BOTH voltage dividers must to be altered.]  

The output of IC1 (pin 3) drives Q3 (BC547) which in turn controls Q2 (TIP32C).

Q1 (BC557 or BC327) is the current limiter.

Charge current flows through R1.  When the voltage drop across it reaches about 0.6-0.65V, Q1 starts to conduct and ‘rob’ some of Q2’s bias current.  The value of R1 (in this particular circuit, 0.56 ohm, 5W) determines the maximum charging current. 
[While the maximum charging current is a matter of personal choice, it still depends (to a large degree) on battery size.]

D1 prevents current flow from the battery to the charging source.

The output of IC1 also drives a LED which indicate charging.  

It is ON when charging and OFF when charging is terminated.

Indirectly, it also indicates the state of the battery.

Should you notice that it takes longer and longer before it turns off, it means that the battery has difficulties reaching the set limit.  

At that point it should be replaced (or perhaps ‘de-sulfated’, ‘zapped’, etc.). 

Adjusting the charging limits:

Consider the battery, the charging power supply and the monitoring circuitry as a ‘closed loop’.

Before adjustments can be made, this loop must be OPENED.

This is done by removing the link (CN1) provided for this purpose.  

(That removes the drive to Q3 so NO charge current can flow!

When the adjustments are done, don’t forget to put the link back!)

First, turn P1 fully anti-clockwise and P2 fully clockwise.

Connect a variable power supply instead of a battery.
Adjust the power supply to 13.9V  (monitor this voltage accurately!)

At this stage, the charge indicator LED should be ON.

Now start turning P2 SLOWLY (and I mean SLOWLY!) anti-clockwise and watch the LED!  When the LED turns OFF, you have reached the correct switch-off point (13.9V)

Now adjust the power supply to 12.4V.

Start turning P1 (SLOWLY!) clockwise and watch the LED!  

When the LED comes ON, you have reached the correct charge starting point at 12.4V

Finally, to check the accuracy of your adjustments, adjust your power supply voltage
SLOWLY  between those two limits.  Repeat this a couple of times.

If you have done your adjustments correctly, the indicator LED will turn OFF at 13.9V and ON again at 12.4V.

That’s it.  Now put back the link, connect a battery which needs charging and measure the charge current.

Notes: 

For most 12V lead acid battery types, an un-loaded terminal voltage of 12.4V indicates approx. 70-75% charge.

If a battery with a voltage higher than 12.4V is connected, charging will NOT commence.

A simple way to overcome this is to leave the battery connected to the charger and then connect a LOAD (which is appropriate for the battery’s capacity) across it for a few seconds, until charging starts.  

The “charging” LED will turn ON.

Charging will terminate when the terminal voltage reaches the set value of 13.9V.

(Other minimum and maximum limits can be set.  See adjustment instructions above.)

Note also that if charging is interrupted (even momentarily!), the above process must be repeated to complete the charging process to reach the full capacity of the battery.
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