Electrolyser instructions
My electrolyser design is based on 0.55mm thick SS316 plates and the 'housing' material is 

15-20mm thick CLEAR Acrylic (for the time being), for several reasons:

Compatibility with KOH, temperature resistance, ideal for optical level sensing & observing electrolysis activity, easy detection of electrolyte contamination, easy machining, etc.

For a 139 cell unit, a 50 x 50 cm (500 x 500 mm), 15 or 20 mm thick CLEAR Acrylic is required.

The centre of the first groove is 5.25 mm from the edge of the Acrylic board.

Starting from the first groove, the distance between the groove centres are 3.5 mm.

There is a total of 138 plates (0.55 mm thick) + the two (2) 2 mm thick end plates, which makes this a 139 cell unit.

After the last (138th) groove has been cut, there needs to be a distance of 5.25 mm to the board's edge, just like the first groove is from the starting edge.

Thus, the total width of the board is 490 mm.  (5.25 + 137*3.5 + 5.25)

[Trimmed to this dimension by a router (or saw).]

It is then cut into 3 pieces!

(A narrow bottom and two tall sides.)

The 91 mm wide (for 100 mm wide plates) bottom piece is cut from the MIDDLE of the board!

(For each cut, allow at least 3 mm for the thickness of the cutting saw blade.)

Note that before cutting, you should mark the pieces to ensure perfect line-up of the grooves!

A router is then used to trim them to the exact lengths needed. 

Work starts with making the grooves for the plates.

The tool used for cutting the 0.6mm wide, 5mm deep grooves is a circular slitting saw blade.

Its diameter can be anywhere from about 40 mm and up.

A large diameter saw blade needs to be supported on both sides to prevent 'flexing'.

As a rule, the support discs' diameter should be about 14mm less than that of the saw blade.

For example:  if the saw blade's diameter is 60 mm, the supporting discs should be 46 mm diam.

This means that the saw blade protrudes only 7 mm from the supporting discs, leaving only a 2 mm

gap when cutting a 5 mm deep groove.

Electrolysis only takes place to the height of the two end plates (where power is connected).

Then why are all those plates in between so much taller?

To prevent the rising bubbles to 'spill over' to the next cell(s), all the way to the other end.

That could cause a HEAVY current leak or worse - a short circuit - causing fuses to blow!

[Perhaps a technically 'better' solution would be to have ALL SS plates the same height and have non-conductive (plastic) plates extending from their top edges. 

But such an arrangement may be difficult and perhaps more expensive than the 'saving' in SS!

Another challenge would be to prevent current leaks at the joining of the metal and plastic plates!]

Automatic refill of electrolyte & water is essential for unattended operation. 
Thus, it is an important part of this design.

Examine the 'end view' of the set-up in the 'doubtank.pdf' drawing closely.
Under the electrolyser bottom, the role of the 3 mm thick Acrylic strips is to form a 'guide' for the sliding lever (RED colour) which has all the filling holes!
The two pieces (coloured GREEN in the drawing) serve to seal off the groove ends of the two side walls as well as guiding the sliding lever. 
The two BROWN coloured pieces prevent the slider from falling down from its position - thus, are also part of the 'slider' guide. 
Both the GREEN and BROWN strips are permanently glued to the bottom of the electrolyser after it is assembled.

Note that the 'slider' can only be pulled out from either one of the ends!
In my drawing, the narrow bottom is BETWEEN the two side walls!
Note that in Pete's drawing, the side walls are on the TOP of the bottom piece!

Now, go back to my comment "the GREEN colored pieces seal off the groove ends of the two side walls".
If the two grooved side walls are placed on the TOP of the bottom piece, then the groove ends of the BOTTOM piece are OPEN!
In this case, EXTRA pieces of Acrylic strips would be needed to seal off those exposed groove ends!

Why is this important?

This set-up only allows a controlled flow path to exist between the two tanks.
ANY uncontrolled flow path - no matter how minute - will render the entire refill system useless!

To put it another way; 
Uncontrolled flow paths allows the electrolyte levels in the inner and outer tanks to equalise in a very short time, even at just atmospheric pressure. 
“Conditioning” the plates.
Using '80 grit' sand/emery paper (or cloth), cross hatch the plates on BOTH sides to a height of approx. 110 mm from the bottom edge.  

(There is no need to do it above this level since virtually NO electrolysis is taking place above the height of the end plates, as mentioned elsewhere.)

Also cross hatch the two end plates but only on one side.  

(the other side has the power connection bolts welded to it)

Why 'cross hatch'?

It increases the surface area but most importantly, it creates a LARGE number of sharp points where electrolysis is mainly taking place!

(This phenomena is well known to those who have done extensive experiments with electrolysis.)

Clean & rinse the plates ONLY with organic detergents and distilled water, NEVER with any kind of chemical!  (chemical residues degrade electrolysis performance!)

Use plastic or rubber gloves when handling the plates, especially after the cleaning process.

DO NOT touch them with bare hands as skin oil also have a detrimental effect and causes 'foaming'.

Once power is connected to the electrolyser, 'catalytic layers' are starting to form on both sides of the plates and the plates become “polarised” (for lack of a better word).
Thus, it is important to 'mark' the plate's positions and orientation (using an 'engraver') in case they are removed and then re-fitted. 

(It is best to 'write' the numbers at the top edge of the plates where there is NO 'cross hatch', always in the same position!)

The 'catalytic layers' are essential for proper operation and MUST NOT be removed or interfered with in any way!
Important: DO NOT change the polarity of the power connection! 

Further, as a precaution, the HydrOxy, on its way from the electrolyser to the engine (generator) should not be allowed to come in contact with any kind of metal of significant size since such a contact tends to 'discharge' (neutralise) some of its energy!

Thus, for example, 'flash-back arrestors' made of SS are ruled out!

Below are some quotes from 'Chapter 10' by Patrick Kelly:
Many years of experimentation and testing have shown that 316L-grade stainless steel is the most suitable material for electrodes, but surprisingly, stainless steel is not highly electrically conductive as you would expect. Each electrode causes a voltage drop of nearly half a volt, and so careful surface preparation, cleansing and conditioning are needed to get top performance from the electrodes. This process is described in detail by the very experienced Bob Boyce who says: 

The preparation of the plates is one of the most important steps in producing an electrolyser which works well. This is a long task, but it is vital that it is not skimped or hurried in any way. Surprisingly, brand new shiny stainless steel is not particularly suitable for use in an electrolyser and it needs to receive careful treatment and preparation before it will produce the expected level of gas output. 

The first step is to treat both surfaces of every plate to encourage gas bubbles to break away from the surface of the plate. This could be done by grit blasting, but if that method is chosen, great care must be taken that the grit used does not contaminate the plates. Stainless steel is not cheap and if you get grit blasting wrong, then the plates will be useless as far as electrolysis is concerned. A safe method is to score the plate surface with coarse sandpaper. This is done in two different directions to produce a cross-hatch pattern. This produces microscopic sharp peaks and valleys on the surface of the plate and those sharp points and ridges are ideal for helping bubbles to form and break free of the plate. 


   
When doing hand sanding the sandpaper is drawn across the plates in one direction only and not backwards and forwards, as the backwards stroke always destroys the perfectly good ridges created on the forward stroke. Also, you only need two strokes in one direction before turning the plate through ninety degrees and completing the sanding of that face of the plate with just two more strokes (again, with no backstroke). 

Always wear rubber gloves when handling the plates to avoid getting finger marks on the plates. Wearing these gloves is very important as the plates must be kept as clean and as grease-free as possible, ready for the next stages of their preparation. Any particles created by the sanding process should now be washed off the plates. This can be done with clean tap water (not city water though, due to all the chlorine and other chemicals added), but only use distilled water for the final rinse. 

While Potassium hydroxide (KOH) and Sodium hydroxide (NaOH) are the very best electrolytes, they need to be treated with care. The handling for each is the same: 

Always store it in a sturdy air-tight container which is clearly labelled "DANGER! - Potassium Hydroxide". Keep the container in a safe place, where it can’t be reached by children, pets or people who won't take any notice of the label. If your supply of KOH is delivered in a strong plastic bag, then once you open the bag, you should transfer all its contents to sturdy, air-tight, plastic storage containers, which you can open and close without risking spilling the contents. Hardware stores sell large plastic buckets with air tight lids that can be used for this purpose. 

When working with dry KOH flakes or granules, wear safety goggles, rubber gloves, a long sleeved shirt, socks and long trousers. Also, don’t wear your favourite clothes when handling KOH solution as it is not the best thing to get on clothes. It is also no harm to wear a face mask which covers your mouth and nose. If you are mixing solid KOH with water, always add the KOH to the water, and not the other way round, and use a plastic container for the mixing, preferably one which has double the capacity of the finished mixture. The mixing should be done in a well-ventilated area which is not draughty as air currents can blow the dry KOH around. 

When mixing the electrolyte, never use warm water. The water should be cool because the chemical reaction between the water and the KOH generates a good deal of heat. If possible, place the mixing container in a larger container filled with cold water, as that will help to keep the temperature down, and if your mixture should “boil over” it will contain the spillage. Add only a small amount of KOH at a time, stirring continuously, and if you stop stirring for any reason, put the lids back on all containers. 

If, in spite of all precautions, you get some KOH solution on your skin, wash it off with plenty of running cold water and apply some vinegar to the skin. Vinegar is acidic, and will help balance out the alkalinity of the KOH. You can use lemon juice if you don't have vinegar to hand - but it is always recommended to keep a bottle of vinegar handy. 

Plate cleansing is always done with NaOH. Prepare a 5% to 10% (by weight) NaOH solution and let it cool down. A 5% solution ‘by weight’ is 50 grams of NaOH in 950 cc of water. A 10% solution ‘by weight’ is 100 grams of NaOH in 900 cc of water. As mentioned before, never handle the plates with your bare hands, but always use clean rubber gloves. 

A voltage is now applied across the whole set of plates by attaching the leads to the outermost two plates. This voltage should be at least 2 volts per cell, but it should not exceed 2.5 volts per cell. Maintain this voltage across the set of plates for several hours at a time. The current is likely to be 4 amps or more. As this process continues, the boiling action will loosen particles from the pores and surfaces of the metal. This process produces HHO gas, so it is very important that the gas is not allowed to collect anywhere indoors (such as on ceilings). 

After several hours, disconnect the electrical supply and pour the electrolyte solution into a container. Rinse out the cells thoroughly with distilled water. Filter the dilute NaOH solution through paper towels or coffee filters to remove the particles. Pour the dilute solution back into the cells and repeat this cleaning process. You may have to repeat the electrolysis and rinsing process many times before the plates stop putting out particles into the solution. If you wish, you can use a new NaOH solution each time you cleanse, but please understand that you can go through a lot of solution just in this cleaning stage if you choose to do it that way. When cleansing is finished (typically 3 days of cleansing), do a final rinse with clean distilled water. It is very important that during cleansing, during conditioning and during use, that the polarity of the electrical power is always the same. 
In other words, don’t swap the battery connections over as that destroys all the preparation work and requires the cleansing and conditioning processes to be carried out all over again. 

Using the same concentration of solution as in cleansing, fill the cells with dilute solution. Apply about 2 volts per cell and allow the unit to run. Remember that very good ventilation is essential during this process. As water is consumed, the levels will drop. Once the cells stabilise, monitor the current draw. If the current draw is fairly stable, continue with this conditioning phase continuously for two to three days, adding just enough distilled water to replace what is consumed. If the solution changes colour or develops a layer of crud on the surface of the electrolyte, then the electrodes need more cleansing stages. After two to three days of run time, pour out the dilute KOH solution and rinse out the cells thoroughly with distilled water. 

Running Electrical Generators on Water Alone
After many decades of being lied to, most people believe that it is necessary to burn a fuel (typically, a ‘fossil fuel’ such as petrol or diesel) in order to make an engine run. ‘Scientific experts’ demonstrate their ignorance by proclaiming that their calculations show that there is just not enough energy in hydrogen released through electrolysis, to provide enough power to run an engine which can provide sufficient electrical energy to perform the electrolysis in the first place. 

Their calculations are completely wrong as they are based on a major level of ignorance of the real facts: 

1. Ignoring HHO altogether, engines can run extremely well on environmental energy channelled through a Joe Cell as shown in chapter 9, and when doing that, no fuel at all is consumed. 

2. They are not aware that properly made HHO has typically four times the energy content of hydrogen gas. 

3. They are not aware that a properly built electrolyser running on DC has more than double the efficiency that Faraday considered to be the maximum possible production rate of HHO for any given current flow 

4. They are not aware that resonant pulsed electrolysis has several times the water-to-HHO conversion efficiency that straight DC can produce, resulting in more than ten times the Faraday ‘maximum’ conversion rate. 

5. They are not aware that the majority of the energy produced by HHO being converted back into water does not come from the hydrogen but instead comes from charged water clusters. It is likely that they have never even heard of charged water clusters. 

6. They are probably not aware that introducing cold water mist to the air entering an internal combustion engine, makes that engine operate as an internal combustion steam engine as the mist gets converted into flash-steam, raising the pressure inside the cylinder and boosting the engine efficiency very considerably. 

Because of these things, the calculations of the ‘scientific experts’ produce completely wrong results due to lack of knowledge and the flawed assumptions on which the calculations are based. 

Interestingly, quite apart from the fact that generators running on water as the only visible fuel, have been powering off-grid locations 24 x 7 for many years now, and ignoring that little detail, check out this newspaper comment: 
For more information, reading the entire 'Chapter 10' is highly recommended!

Les Banki
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