Overview & explanation of my complete Engine Control Unit design.
In order to AVOID future misunderstandings, I decided to write this overview/explanation but first, I wish to make some VERY IMPORTANT statements and I ask ALL readers: Please make sure you UNDERSTAND them!

The Engine Control Unit (ECU) design I am presenting to the public, IN ITSELF,   
is NO GUARANTEE to produce enough Hydroxy to run any engine!
The VOLUME and QUALITY of Hydroxy will depend almost ENTIRELY on what kind of electrolysis system is used.  (and perhaps some additional factors not covered here)
[some examples: ‘brute force’ low voltage, series cells, high voltage series cells, (with or without ‘resonance’ drive), Hasebe replica, Stan Meyer type ‘resonance’ cells, etc., etc.]
My INTENTION (with the numerous building blocks of the ECU) is to provide anyone who is willing to ‘get their hands dirty’ with the necessary CONTROL ELECTRONICS to achieve their goal. 

In essence, what I am saying here is:  

IF we are to use the old, rather crude and VERY inefficient (around 26%) Internal Combustion Engine at all, we need to provide it with ignition sparks at the correct times, supply fuel (in this case, Hydroxy) at the correct times and in correct volumes.
Further, the fuel pressure needs to be held steady (pressure regulation) and the power required to create the Hydroxy also needs to be supplied AND controlled (limited).

The need for all this control is INDEPENDENT of the method used for generating the required volume of Hydroxy!

In other words, REGARDLESS of which method of Hydroxy generation is employed, the supply & controls described above are ESSENTIAL.
However, you have probably noticed that I offer additional circuits as well, not absolutely necessary but desirable for a smooth working control system and power back up 
(for example: automatic battery charger circuit). 

There is also a convenient control panel where all adjustment are made and pressure, current and voltage levels are SET and DISPLAYED.
There is no denying that this design aims at PRODUCTION!  (not just for experiments) 

Anyone who is not too familiar with general physics, electrolysis, ICE 

(Internal Combustion Engine) and electronics technology, could be forgiven for perhaps questioning the need for the number of circuits already presented!  (still more to come!) 

It is also likely to give an impression of unnecessary complexity and create confusion.

Note that I choose the name Engine Control Unit (ECU) deliberately as its functions are similar to that of the existing systems used by car manufacturers. 

However, all unnecessary functions of the ‘standard’ ECU have been left out!

On the other hand, its functions are expanded to include the power supply AND control  to create the FUEL itself, Hydroxy.
All circuit sections are mainly ANALOG, using common, cheap and readily available components.  (NO ‘microprocessors’, NO complex software programming!)
In simple terms, (detailed info in the respective circuit descriptions) here is a list of the circuits I have developed/designed and their intended use:
Hall switch  – tiny pcb, mounted on the engine.  

With a small permanent magnet attached to the exhaust valve’s ‘rocker arm’, it supplies pulses to the Ignition/Injection control module.  

These pulses indicate the piston’s position in the engine’s work cycle.
Capacitor Discharge Ignition (CDI) module – when connected to an ignition coil, 

it creates the required high voltage (20,000V+) to fire the spark plug. 

Ignition & Injection control module – supplies the control pulses to the CDI module (WHEN to deliver the sparks) and the drive pulses to the injection solenoid.  

Automatic RPM control – automatically brings engine speed from start-up to the correct RPM where the generator supplies approx. 240V with a frequency of 50Hz.

Feed-back control loop – to maintain a STEADY frequency (50Hz) and voltage (240V) output with varying loads.
Test oscillator – it is powered up ONLY during set-up (when the engine is not turning  there are NO pulses from the Hall switch) it provides the pulses needed for testing.  
However, since this oscillator is NOT used during normal operation, if desired, it could be used to flash the LED which indicates power SHUT DOWN to the electrolyzer in the event the flash-back arrestor’s water level drops too LOW.
Pressure regulator module – decides the desired pressure ‘scale’ (PSI, kPA or whatever), Sets and displays the pressure limit and continuously monitors and displays 
(on the control panel) the actual pressure.

TL494-PWM 1- supplies and regulates the low voltage required for some cells 
(for example the ‘Hasebe’ cell at about 2.8V – 30A)  
Switching FREQUENCY is also adjustable.

TL494-PWM 2 – same as above but different adjustment range.  

Used to reduce supply voltage from the unregulated 15-16V to 12V (or less, if necessary to reduce pump speed) for the circulation pump used with the Hasebe cell.
Current (power) limiter – intended mainly to be used with PWM 1 to limit the current to a SET maximum but can also be used with any other power supply which has ‘shut down’ (‘inhibit’) facility.  Supplies both positive and negative control voltage.
Battery charger –  automatic charger, used to maintain FULL charge AT ALL TIMES on a stand-by battery which will be necessary once mains power is no longer connected.
(for re-start after maintenance stops)

Power supply (regulator) module – supplies +12V-1, +12V-2, -12V, +5V and -5V to the various modules and sensors.

Water level sensor & pump driver 1 – used to automatically detect the minimum water level in the electrolyzer unit and refill to the set maximum level when necessary.
Water level sensor (& pump driver) 2 – used to detect the minimum (Danger!) water level in the flash-back arrestor and SHUTS DOWN the electrolyzer power supply!

Can also be used (with a second pump) for automatic re-fill of the flash-back arrestor.

240V AC Phase Control module – intended to be used as POWER INPUT CONTROL for 120 cell (series) electrolyzers.  
Phase Control current limiter 1 – uses Hall effect based LINEAR current sensor 

ACS712 ELCTR 20A-T to measure electrolyzer circuit current, adjusts the desired limit and controls the above Phase control module.  
Phase Control current limiter 2 – same function as the one above BUT it uses a silicon diode (in a Wheatstone bridge configuration) as a current sensor.  (dirt cheap!)
The sensing diode detects the TEMPERATURE RISE in a short, narrow copper track on the pcb.  (see more details in its circuit description)
Note: only ONE of these current limiters is used, NOT both!
Relay board – a universal AC/DC 30A relay with a 12V DC coil, transistor driver and indicator LED.  Intended for general HIGH power switching and is used mainly with the timer & timer interphase circuit. 

Timer & timer interphase module – while NOT essential, it is VERY ‘handy’, particularly for REPEATED experiments.  

It eliminates time measuring errors and a lot of ‘guess work’.  
Also eliminates large mechanical power switches!  
It can also be used to stop the engine/generator after a pre-set time (up to 24 hours!)
Power supply filter capacitor board – just a practical & convenient way to mount 
10 large value electrolytic filter capacitors (4700uF, 25V).
Control panel – 
See circuit description for the functions which can be SET and DISPLAYED.
Closing notes:  
Once again, as indicated in this overview, not all circuits are being used at the same time.  

I have tried to cover everything I could think of which I thought would the necessary and/or desirable to control.  This would give a choice of options, if you like.
I wanted ALL electronic controls in place and available when (or if) they were needed, just so I would NOT need to run “back to the drawing board” (computer) to do more designs in the middle of the physical work with engines!  
Coming up with the concepts, developing/designing the circuits, drawing the circuit diagrams and pcb layouts, writing the circuit descriptions (and other writings), chasing part samples needed for the designs, etc., has taken over 4 years of hard work.
If I have missed or left out something, let me know!  I will do my best to fill the gap!
Finally, judging by the number of posts on several Forums, the ignition and 

”waste spark” issues have received a fair bit of attention lately.

Quoted here is part of just one such post to help me illustrate my point: 
“I just converted a 5 HP Briggs with a 4 to 1 gear reducer hooked to the crankshaft (3 gears, all 2 to 1 reduction) and added an old set of points from a 69 gmc that have the condenser built in (had a great time at the auto parts store buying these), welded a bolt to the last gear to trigger the points, I mounted the gears on a plate that ties into the 4 bolt pattern on the rear of the engine, slotted the holes in a circular pattern so that I could adjust the timing on the fly, added a coil and a coil resistor, hooked it up to a battery and fired up my CHEAP, SIMPLE!!! ignition system (the old timers had this all figured out already, why reinvent the wheel, keep it simple),….”
So what IS my point?

Well, just about every engine BRAND and MODEL is different.  

Some may be able to be modified like that above, some won’t.

And so, here is the BIG question:  

Which of the two options (below) do you prefer?
1.  The above mechanical method: gears, rods, welding, etc., which (as described) is a power hungry Kettering system, drawing between 5 and 10A!  (60 – 120W)  
OR,
2.  Fit a small magnet to the exhaust valve’s rocker arm, attach the tiny Hall switch pcb to the engine block and then turn a potentiometer on the control panel to set your desired ignition point, continuously variable +/- 45° from TDC, while the engine is running!  
Oh, by the way, my CDI system draws only 0.5A.   MAXIMUM power draw is 6W!!)
 Les Banki

(Electronic Design Engineer)

Water Fuel & LBE Technologies
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