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Chapter 10: Automotive Systems

There are two or three main objectives for people who create automotive devices — increasing the mpg
performance and reducing the harmful emissions are the top two priorities, while running the vehicle on water
alone is the aim of a few people.

The first two objectives are readily achievable, but running a vehicle on water alone is not going to happen for
almost everybody. This idea is peddled by con artists who sell worthless “plans”, claiming that these will run a
vehicle on water for anybody who wants to construct these simple devices. This is just not true. You are
welcome to download the "HydroStar" and "HydroGen" plans free from http://www.free-energy-info.com/P61.pdf
and http://www.free-energy-info.com/P62.pdf. However, most experienced people looking at these plans are
convinced that they could not possibly produce enough hydrogen/oxygen gas mix to run an engine. While | have
never heard of anyone, anywhere, ever getting an engine to run on these plans, the present day science of water
is so inadequate, that | am not in a position to be certain that they could not work, and so | am just highly doubtful
as to them being viable devices.

Just before getting on to explain the construction details of practical systems, let me put the running of an engine
on water alone in its proper context. The internal combustion engine which you own has an efficiency less than
50%. This means that at least half of the energy available from the fuel which you use is wasted and does not
produce any useful mechanical output power. In many cases, that percentage can be as high as 90%, but let's be
generous and assume that your particular engine is especially good and manages 50% efficiency.

The main way of running an engine with water as the only fuel, involves splitting water into hydrogen and oxygen
and then burning those gases to power the engine. To be self-sustaining, the splitting of the water has to be done
by the electrics of the vehicle and that means that the efficiency of the water splitting has to be more than 200%
efficient. That just doesn’t happen with simple systems, so please forget the notion of building some device in
your garage with a couple of hours work and waving goodbye to filling stations forever — it ain’t going to happen.

Just to set the record straight, it is possible to appear to run a car on water alone, but the difficulty level is about
the same as building a rocket capable of going into orbit, something well beyond the capabilities of most people,
including me. This document does tell you how it can be done, but please understand that it calls for exceptional
skills, very considerable expenditure and a great deal of patience, so for the time being, please forget about it.

What can be done quite readily and at low cost, is to construct a device which will raise the efficiency of your
engine. This is done by feeding a hydrogen/oxygen gas mix (called “hydroxy” gas) into your engine along with the
air which is drawn in to make the engine run. A device of this type is called a “booster” as it boosts the fuel burn,
extracting a greater percentage of the fuel's available energy. An important side effect of this improvement in the
burn quality of the fuel is the fact that unburnt fuel no longer gets pushed out of the exhaust as harmful emissions.

Another effect is that the engine has greater pulling power and runs smoother. Inside your engine, carbon
deposits will have built up from previous un-boosted running and these deposits get burnt away when you use a
booster and that internal cleaning extends the engine life.

Some people worry about the fact that burning hydroxy gas produces water and they imagine this water causing
rusting inside the engine. What they don't realise is that the ordinary fuel used in the engine is a “hydrocarbon”
which is a compound of hydrogen and carbon and that fuel actually splits up to form hydrogen which the engine
burns. Actually, it is the carbon part of the hydrocarbon fuel which is the problem, producing Carbon Dioxide,
Carbon Monoxide, and physical carbon deposits inside the engine. A normal fuel burn produces water anyway,
but you don’t get rusting inside the engine as the temperature there is so high that any water is in the form of
steam or vapour which dry out completely when the engine is switched off. Adding a small amount of hydroxy gas
has no adverse effects at all.

This document describes different types of booster. Let me stress that each engine is different and it depends on
how inefficient the engine is to begin with, what sort of mpg improvement is likely to be produced by a booster.
Just to make sure that you understand what is involved, a booster is a simple container which holds a set of
plates submerged in water which probably has an additive to make the water conduct electrical current better. A
pipe from the top of the container feeds the gas into the air filter of the vehicle, via one or two simple safety
devices. Adding this gas causes a major improvement in the quality of the fuel burn inside the engine and cuts
harmful emission to near zero.

As a consequence of this, it is possible to reduce the amount of fossil fuel being sent to the engine, which is not
something which should be done if hydroxy gas is not being added, as the engine is liable to overheat and some
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valve damage could occur. It is a completely different matter if hydroxy gas is being added. However, all recent
engine designs have an Electronic Control Unit (“ECU”) which controls the amount of fuel being sent to the
engine. The ECU accepts input signals from an “oxygen sensor” placed in the exhaust stream, and often a
second sensor after the catalytic converter to make sure that the catalytic converter has not failed.

Unfortunately, the much improved exhaust caused by the better fuel burn caused by the hydroxy gas, causes the
ECU to think that the engine fuel-air mix must be too low, and so it pumps in more fuel in an effort to compensate.
Ideally, this can be dealt with by adding a circuit board which adjusts the signal coming from the oxygen sensor so
that it is correct for the improved fuel burn. Details of how to do this are in a companion document.

So, to recap, the only practical device which you can build yourself and use to improve automotive performance is
a ‘booster’. Using a booster improves the efficiency of the fuel burn inside your engine and that results in more
power, better torque, smoother running and vastly improved exhaust emissions. If the ECU is not adjusted or its
input signal not controlled, the mpg figures may actually get slightly lower due to unwanted excess fuel being
pumped into the engine. If a control circuit is used to correct this ECU error, then mpg gains will be produced.

So, what mpg gains can be expected? The worst | have ever heard of was 8% which is very rare. The lowest
likely gain is 20%. Typical gains are in the 25% to 35% bracket. Not particularly unusual is 35% to 60%, while
gains up to 100% and over have been achieved but they are rare. A realistic expectation would be a 33% gain.

This chapter is divided up into the following sections:

1. Simple DC boosters, using a 12-volt electrical input.

2. Advanced DC boosters using much higher DC voltages.

3. Water-splitters which use pulsed electrical signals to change water into "hydroxy" gas.
4. Running engines without fossil fuels.

5. Other useful devices.

One thing which needs to be understood:

Caution: A booster is not a toy. If you make and use one of these, you do so entirely at your own risk.
Neither the designer of the booster, the author of this document or the provider of the internet display are
in any way liable should you suffer any loss or damage through your own actions. While it is believed to
be entirely safe to make and use a properly built booster, provided that the safety instructions shown in
this document are followed, it is stressed that the responsibility for doing this is yours and yours alone.

Simple DC Boosters.

It is important that you understand the basic principles of electrolysis if you are to be successful in building and
operating a booster, or alternatively, buying and operating a booster. A "DC booster" operates on "Direct Current"
which is the sort of electrical power delivered by a car battery.

The method is very simple in basic outline. Two metal plates are placed in water and an electric current is passed
between the plates. This causes the water to break down into a mixture of hydrogen gas and oxygen gas (The
two components used in the Space Shuttle). The greater the flow of current, the larger the volume of gas which
will be produced. The arrangement is like this:

Remembering that the result of doing this is to produce fuel for the Space Shuttle, you should avoid doing this
indoors and letting the gas produced by the process collect on the ceiling. There are many videos on the web
where people act in a dangerous manner and perform electrolysis indoors using a container which is open at the
top as shown above. Please, please don't do that as it is highly dangerous - it is not a party popper which pushes
the Space Shuttle into space! If you were to collect a cupful of hydroxy gas and light it, the resulting explosion
would probably damage your hearing permanently, so don't do it under any circumstances. Just like the fact that
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a very useful chain saw is a dangerous device which needs to be treated with respect, so too, please understand
that the very useful hydroxy gas mix contains a lot of energy and so needs to be treated with respect.

This style of electrolysis of water was investigated by the very talented and meticulous experimenter Michael
Faraday. He presented his results in a very technical and scientific format which are not understood by most
ordinary people. But in simple terms, he tells us that the amount of hydroxy gas produced is proportional to the
current flowing through the water, so to increase the rate of gas production, you need to increase the current flow.
Also, he found that the optimum voltage between the two "electrode” plates is 1.24 volts.

This sounds a bit technical, but it is a highly useful piece of information. In the arrangement shown above, twelve
volts is being connected across two plates in water. Faraday tells us that only 1.24 volts of that twelve volts will
go to make hydroxy gas and the remaining 10.76 volts will act as an electric kettle and just heat the water,
eventually producing steam. As we want to make hydroxy gas and not steam, this is bad news for us. What it
does tell us is that if you choose to do it that way, then only 10% of the power taken by the booster actually makes
hydroxy gas and a massive 90% is wasted as heat.

We really don't want a low electrical efficiency like that. One way around the problem is to use two cells like this:

This arrangement uses our 1.24 volts twice while the twelve volts stays unchanged and so the electrical efficiency
goes up to 20% and the heat loss drops to 80%. That is quite an improvement but even more important is the fact
that twice as much hydroxy gas is now produced, so we have doubled the electrical efficiency and doubled the
gas output, giving a result which is four times better than before.

We could go one step further and use three cells like this:

This time we are using three of our 1.24 volt sections and this gives us an electrical efficiency of 30% and three
times the amount of gas, making the system nine times more effective.

This is definitely going in the right direction, so how far can we take it when using a twelve volt battery? When we
use the construction materials which years of testing has shown to be particularly effective, there is a small
voltage drop across the metal plates, which means that the very best voltage for each cell is about 2 volts and so
with a twelve volt battery, six cells is about the best combination, and that gives us an electrical efficiency of 62%
and six times as much gas, which is 37 times better than using a single cell, and the wasted electrical power
drops down from 90% to 38%, which is about as good as we can get.

10-3



Of course, it would not be practical to have six boxes each as large as a car battery as we would never manage to
fit them into most vehicles. Perhaps we could just put all the plates inside a single box. Unfortunately, if we do
that, a good deal of the electric current would flow around the plates and not make much gas at all. A top view of
this arrangement is shown here:

7 — —+—Most current skips
the middle plates
—— g

TOP VIEW

This is a disaster for us as now we will not get your six times the gas production or our massively reduced
heating. Thankfully, there is a very simple fix for this problem, and that is to divide the box up into six watertight
compartments using thin partitions like this:

TOP VIEW SIDE VIEW

This gives us back our high efficiency by blocking the current flow past the plates and forcing the current to flow
through the plates, producing gas between every pair of plates.

In passing, if this booster were to be powered by the electrics of a vehicle, then the voltage although called
"twelve volts" will actually be almost fourteen volts when the engine is running so that the "twelve volt" battery will
get charged. This would allow us to use seven cells inside our electrolyser, rather than the six cells shown above
and that would give us seven times the gas volume that a single pair of plates would give. Some people prefer six
cells, and others, seven cells - the choice is up to the person constructing the unit.

We have been discussing the methods of increasing the gas production and reducing the wasted energy, but
please don't assume that the objective is to make large volumes of hydroxy gas. It has been found that with many
vehicle engines, very good performance gains can be had with a hydroxy gas production rate of less than 1 litre
per minute ("lpm™). Flow rates of as little as 0.5 to 0.7 Ipm are frequently very effective. Remember, the hydroxy
gas from a booster is being used as an igniter for the regular fuel used by the engine and not as an additional fuel.

The big advantage of an efficient booster design is that you can produce the wanted volume of gas using a much
lower current, and so, a lesser extra load on the engine. Admittedly, there is not much additional engine load
needed by a booster, but we should reduce the extra amount by intelligent design.

In the discussion above, the battery has been shown connected directly across the booster or "electrolyser”. This
should never be done as there is no protection against a short-circuit caused by a loose wire or whatever. There
should be a fuse or a circuit-breaker as the first thing connected to the battery. Circuit breakers are available from
any electrician's supply outlet as they are used in the "fuse box" in homes, to provide protection for each lighting
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circuit and each power socket circuit. They are not expensive as they are manufactured in very large volumes.
They are also available on eBay. The circuit breaker is wired like this:

p— Circuit breaker

a common design (rated at 32 amps) looks like this:

Some would-be constructors feel that some aspects of the construction are too difficult for them. Here are some
suggestions which might make construction more straightforward.

Constructing a seven-cell housing is not difficult. Pieces are cut out for two sides, one base, one lid and six
absolutely identical partitions. These partitions must be exactly the same so that there is no tendency for leaks to
develop. If you decide to use the bent-plate system of electrodes shown on the next few pages, then drill the bolt
holes in the partitions before assembling them:

&) o
i i i 6 identical ] i
2 identical sides partitions = aris Bottom Lid

The bottom piece is the same length as the sides, and it is the width of the partitions plus twice the thickness of
the material being used to build the housing. If acrylic plastic is being used for the construction, then the supplier
can also provide an “adhesive” which effectively “welds” the pieces together making the different pieces appear to
have been made from a single piece. The case would be assembled like this:
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Here, the partitions are fixed in place one at a time, and finally, the second side is attached and will mate exactly
as the partitions and ends are all exactly the same width. A simple construction for the lid is to glue and screw a
strip all the way around the top of the unit and have the lid overlap the sides as shown here:

Gas outlet

==} A W

| — 1 | Strip runs all the way around
the top of the housing

-— Side

A gasket, perhaps of flexible PVC, placed between the sides and the lid would assist in making a good seal when
the lid is bolted down. The gas outlet pipe is located in the centre of the lid which is a position which is not
affected if the unit is tilted when the vehicle is on a steep hill.

Years of testing have shown that a really good choice of material for the electrode plates is 316-L grade stainless
steel. However, it is very difficult to connect those plates electrically inside the cells as you need to use stainless
steel wire to make the connections and bolted connections are really not suitable. That leaves welding the wires
to the plates and welding stainless steel is not something which a beginner can do properly as it is much more
difficult than welding mild steel. There is a good alternative, and that is to arrange the plate material so that no
wire connections are needed:

_ A dp_ dp k]

While this six-cell design may look a little complicated to a quick glance, it is really a very simple construction.
Each of the plates used in the central cells is just this shape:
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SIDE VIEW FRONT VIEW

The plate shapes shown above are arranged so that there is access to the bolts from above and they can be
reached by a spanner and held steady while the other nut is being tightened.

Unless you are skilled in bending plates, | suggest that you use stainless steel mesh for the plates. It works very
well, can be readily cut using tin snips or any similar tool and it can be bent into shape by the home constructor
using simple tools - a vice, a piece of angle iron, a small piece of mild steel sheet, a hammer, etc.

You will find a skip outside any metal fabrication shop where scrap pieces are tossed for recycling. There will be
off-cuts of various sizes of angle iron and all sorts of other small sections of sheet and strip. They are in the skip
mainly to get rid of them as the fabrication business gets paid almost nothing for them. You can use some of
these pieces to shape your booster plates, and if you feel bad about costing the business about a penny, then by
all means put them back in the skip afterwards.

If you clamp your plate between two angle irons in a vice, then careful, repeated gently tapping with a hammer
close to the bend location, will produce a very clean and neat bend in the plate:

T

The bent sheet can then be clamped between two steel strips and a sharp U-shaped bend produced by tapping
with a hammer, again, along the line of the required bend:

<

The thickness of the steel bar on the inside of the bend has to be the exact width of the required gap between the
finished plate faces. This is not particularly difficult to arrange as 3 mm, 3.5 mm, 4 mm, 5 mm and 6 mm are
common thicknesses used in steel fabrication, and they can be combined to give almost any required gap.
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There are many varieties of stainless steel mesh. The style and thickness are not at all critical but you need to
choose a type which is reasonably stiff and which will hold its shape well after it is bent. This style might be a
good choice:

Your local steel supplier probably has some types on hand and can let you see how flexible a particular variety is.
The shape shown above is for a "three plate per cell" design where there are two active plate faces. Ideally, you
want two to four square inches of plate area per amp of current flowing through the cell, because that gives very
long electrode life and minimum heating due to the plates.

This style of construction is reasonably easy to assemble as the two bolts which pass through the partitions and
which hold the plates rigidly in place, can be accessed from above, two spanners being used to lock them tight.
Lock nuts are optional. If you feel that your particular mesh might be a little too flexible or if you think that the
bolts might eventually loosen, then you can attach two, or more, separator insulating pieces - plastic washers,
plastic bolts, cable ties or whatever to one of the plate faces.

These will hold the plates apart even if they were to become loose. They also help to maintain the gap between
the plates. This gap has to be a compromise because the closer the plates are together, the better the gas
production but the more difficult it is for the bubbles to break away from the plates and float to the surface and if
they don't do that, then they block off some of the plate area and prevent further gas production from that part of
the plate as the electrolyte no longer touches the plate there. A popular choice of gap is 1/8 inch which is 3 mm
as that is a good compromise spacing. Circular spacers would look like this:

— Insulating L [ ]
spacer
3 mm
/
L H L

If the current is low enough, an even more simple shape which has just a single pair of active plate surfaces per
cell, can be used as shown here:

10-8



Any of these designs can be 6-cell or 7-cell and the plates can be constructed without outside help. You will
notice that the electrical connections at each end of the booster are submerged to make sure that a loose
connection can't cause a spark and ignite the hydroxy gas in the top of the housing. There should be a gasket
washer on the inside to prevent any leakage of the electrolyte past the clamping bolt.

If you want to use three active plate pairs in each cell, then the plate shape could be like this:

The electrolyte is a mix of water and an additive to allows more current to flow through the liquid. Most of the
substances which people think of to use to make an electrolyte are most unsuitable, producing dangerous
gasses, damaging the surfaces of the plates and giving uneven electrolysis and currents which are difficult to
control. These include salt, battery acid and baking soda and | strongly recommend that you do not use any of
these.

What is needed is a substance which does not get used up during electrolysis and which does not damage the
plates even after years of use. There are two very suitable substances for this: sodium hydroxide, also called
"lye" or "caustic soda". In the USA, this is available in Lowes stores, being sold as "Roebic ‘Heavy Duty’ Crystal
Drain Opener". The chemical formula for it is NaOH.

One other substance which is even better is potassium hydroxide or "caustic potash" (chemical formula KOH)
which can be got from soap-making supply shops found on the web. Both NaOH and KOH are very caustic
materials and they need to be handled with considerable care.

Bob Boyce of the USA is one of the most experienced people in the construction and use of boosters of different
designs. He has kindly shared the following information on how to stay safe when mixing and using these
chemicals. He says:
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These materials are highly caustic and so they need to be handled carefully and kept away from contact with skin,
and even more importantly, eyes. If any splashes come in contact with you, it is very important indeed that the
affected area be rinsed off immediately with large amounts of running water and if necessary, the use of vinegar
which is acidic and so will neutralise the caustic liquid.

When making up a solution, you add small amounts of the hydroxide to distilled
water held in a container. The container must not be glass as most glass is not
high enough quality to be a suitable material in which to mix the electrolyte. The
hydroxide itself should always be stored in a sturdy, air-tight container which is
clearly labelled "DANGER! - Potassium (or Sodium) 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 hydroxide is delivered in a
strong plastic bag, then once you open the bag, you should transfer all of its
contents to sturdy, air-tight, plastic storage containers, which you can open and
close without any risk of spilling the contents. Hardware stores sell large plastic
buckets with air tight lids that can be used for this purpose.

When working with dry hydroxide 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 hydroxide 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 hydroxide with water, always add the hydroxide to the water, and not the other way round, and use a
plastic container for the mixing, preferably one which has twice 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 hydroxide around.

When mixing the electrolyte, never use warm water. The water should be cool because the chemical reaction
between the water and the hydroxide 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 hydroxide 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 hydroxide solution on your skin, wash it off with plenty of cold running
water and apply some vinegar to the skin. Vinegar is acidic, and will help balance out the alkalinity of the
hydroxide. You can use lemon juice if you don't have vinegar to hand - but it is always a good idea to have a
bottle of vinegar handy.

The concentration of the electrolyte is a very important factor. Generally speaking, the more concentrated the
electrolyte, the greater the current and the larger the volume of hydroxy gas produced. However, there are three
major factors to consider:

1. The resistance to current flow through the metal electrode plates.
2. The resistance to current flow between the metal plates and the electrolyte.
3. The resistance to current flow through the electrolyte itself.

1. In a good electrolyser design like those shown above, the design itself is about as good as a DC booster can
get, but understanding each of these areas of power loss is important for the best possible performance. We
were taught in school that metals conduct electricity, but what was probably not mentioned was the fact that
some metals such as stainless steel are quite poor conductors of electricity and that is why electrical cables are
made with copper wires and not steel wires. This is how the current flow occurs with our electrolyser plates:

Steel plate

Current In

Current Qut

The fact that we have folds and bends in our plates has no significant effect on the current flow. Resistance to
current flow through the metal electrode plates is something which can’'t be overcome easily and economically,
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and so has to be accepted as an overhead. Generally speaking, the heating from this source is low and not a
matter of major concern, but we provide a large amount of plate area to reduce this component of power loss
as much as is practical.

. Resistance to flow between the electrode and the electrolyte is an entirely different matter, and major
improvements can be made in this area. After extensive testing, Bob Boyce discovered that a very
considerable improvement can be made if a catalytic layer is developed on the active plate surface. Details of
how this can be done are given later in the companion "D9.pdf" document as part of the description of Bob’s
electrolyser.

No catalyst layer ,_,..'-'Cﬂtﬂhrst layer
Current Qut || Currentin Current Out || CurrentIn
i 5

. Resistance to flow through the electrolyte itself can be minimised by using the best catalyst at its optimum
concentration. When using sodium hydroxide, the optimum concentration is 20% by weight. As 1 cc of water
weighs one gram, one litre of water weighs one kilogram. But, if 20% (200 grams) of this kilogram is to be
made up of sodium hydroxide, then the remaining water can only weigh 800 grams and so will be only 800 cc
in volume. So, to make up a 20% "by weight" mix of sodium hydroxide and distilled water, the 200 grams of
sodium hydroxide are added (very slowly and carefully, as explained above by Bob) to just 800 cc of cool
distilled water and the volume of electrolyte produced will be about 800 cc.

When potassium hydroxide is being used, the optimum concentration is 28% by weight and so, 280 grams of
potassium hydroxide are added (very slowly and carefully, as explained above by Bob) to just 720 cc of cold
distilled water. Both of these electrolytes have a freezing point well below that of water and this can be a very
useful feature for people who live in places which have very cold winters.

Another factor which affects current flow through the electrolyte is the distance which the current has to flow
through the electrolyte - the greater the distance, the greater the resistance. Reducing the gap between the
plates to a minimum improves the efficiency. However, practical factors come into play here as bubbles need
sufficient space to escape between the plates, and a good working compromise is a spacing of 3 mm. which is

one eighth of an inch.

However, there is a problem with using the optimum concentration of electrolyte and that is the current flow
caused by the greatly improved electrolyte is likely to be far more than we want. To deal with this we can use an
electronic circuit called a "Pulse-Width Modulator" (or “PWM") circuit. These are often sold as "DC Motor Speed
Controllers" and if you buy one, then pick one which can handle 30 amps of current.

A PWM circuit operates in a very simple way. It switches the current to the electrolyser On and Off many times
every second. The current is controlled by how long (in any one second) the current is On, compared to how long
it is Off. For example, if the On time is twice as long as the Off time (66%), then the average current flow will be
much greater than if the On time were only half as long as the Off time(33%).
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When using a PWM controller, it is normal to place its control knob on or near the dashboard and to mount a
simple low-cost ammeter beside it so that the driver can raise or lower the current flow as is considered
necessary. The arrangement is like this:

Circuit breaker
Batt -|- Amimeter
atte
i PWH ﬁ —@— Electrolyser -I

There is a more sophisticated circuit controller called a "Constant-current Circuit" and that allows you to select the
current you want and the circuit then holds the current at your set value at all times. However, this type of circuit
is not readily available for sale although some outlets are preparing to offer them.

Some of the most simple boosters don't use a PWM circuit because they control the current flow through the
booster by making the concentration of the electrolyte very low so that the resistance to current flow through the
electrolyte chokes off the current and holds it down to the desired level. This, of course, is far less efficient and
the resistance in the electrolyte causes heating, which in turn, is an operational problem which needs careful
handling by the user. The advantage is that the system appears to be more simple.

Feeding HHO Gas to an Engine.

When using a booster of any design you need to realise that hydroxy gas is highly explosive. If it wasn't, it would
not be able to do it's job of improving the explosions inside your engine. Hydroxy gas needs to be treated with
respect and caution. It is important to make sure that it goes into the engine and nowhere else. It is also
important that it gets ignited inside the engine and nowhere else.

To make these things happen, a number of common-sense steps need to be taken. Firstly, the booster must not
make hydroxy gas when the engine is not running. The best way to arrange this is to switch off the current going
to the booster when the engine is not running. It is not sufficient to just have a manually-operated On/Off switch
as it is almost certain that switching off will be forgotten one day. Instead, the electrical supply to the booster is
routed through the ignition switch of the vehicle. That way, when the engine is turned off and the ignition key
removed, it is certain that the booster is turned off as well.

So as not to put too much current load on the ignition switch, and to allow for the possibility of the ignition switch
being on when the engine is not running, instead of wiring the booster directly to the switch, it is better to wire a
standard automotive relay across the oil pressure unit and let the relay carry the booster current. The oil pressure
drops when the engine stops running, and so this will also power down the booster.

An extra safety feature is to allow for the (very unlikely) possibility of an electrical short-circuit occurring in the
booster or its wiring. This is done by putting a fuse or contact-breaker between the battery and the new circuitry
as shown in this diagram:

CHl pressure
sending unit

LV
Breaker

To engine
=] \ = I I

- o o 2?4

Chassis . - Bubhler e

o'DD ogo

LY 1=

aac_____,..-Water o
oA | 0. 1

If you choose to use a contact-breaker, then a light-emitting diode (“LED”) with a current limiting resistor of say,
680 ohms in series with it, can be wired directly across the contacts of the circuit breaker. The LED can be
mounted on the dashboard. As the contacts are normally closed, they short-circuit the LED and so no light
shows. If the circuit-breaker is tripped, then the LED will light up to show that the circuit-breaker has operated.
The current through the LED is so low that the electrolyser is effectively switched off when the contact breaker
opens. This is not a necessary feature, merely an optional extra:
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Breaker Resistor = Dashhoard LED

1

A good source for general components needed in building boosters is The Hydrogen Garage in the USA, website:
http://stores.homestead.com/hydrogengarage/StoreFront.bok A very important safety item for any booster is the
“bubbler” which is just a simple container with some water in it. The bubbler has the gas coming in at the bottom
and bubbling up through the water. The gas collects above the water surface and is then drawn into the engine
through an outlet pipe above the water surface. To prevent water being drawn into the booster when the booster
is off for any length of time and the pressure inside it reduces, a one-way valve is placed in the pipe between the
booster and the bubbler.

If the engine happens to backfire, then the bubbler blocks the flame from passing back through the pipe and
igniting the gas being produced in the booster. A bubbler is a very simple, very cheap and very sensible thing to
install. It also removes any traces of electrolyte fumes from the gas before it is drawn into the engine. In practice,
it is a very good idea to have two bubblers, one close to the booster and one close to the engine. The second
bubbler makes sure that every last trace of electrolyte fumes are washed out of the hydroxy gas before it enters
the engine.

There are various ways to make a good bubbler. In general, you are aimed at having a five-inch (125 mm) depth
of water through which the hydroxy gas must pass before it leaves the bubbler. It is recommended that a bubbler
is built inside a strong container such as this one:

These strong containers are generally sold as water filters. They can be adapted to become bubblers without any
major work being done on them. At this point, we need to consider the mechanism for moving the hydroxy gas
out of the booster and into the engine.

It is generally a good idea to position the gas take-off pipe in the centre of the lid so that if the booster gets tilted
due to the vehicle operating on a sloped surface, then the surface level of the liquid remains unchanged
underneath the gas pipe. A common mistake is to use a gas pipe which has a small diameter. If you take a
length of plastic pipe of a quarter inch diameter (6 mm) and try blowing through it, you will be surprised at how
difficult it is to blow through. There is no need to give your booster that problem, so | suggest that you select a
gas pipe of half an inch (12 mm) or so. If in doubt as to how suitable a pipe is, then try blowing through a sample
length of it. If you can blow through it without the slightest difficulty, then it is good enough for your booster.
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One other thing is how to deal with splashes and the spray from bubbles bursting at the surface of the electrolyte.
You want some device which will prevent any spray or splashes caused by the vehicle going over a very rough
road, from entering the gas pipe and being drawn out of the booster along with the hydroxy gas.

Various methods have been used and it is very much a matter of personal choice as to how you decide to deal
with the issue. One method is to use a piece of suitable material across the end of the pipe. This is generally
called anti-slosh material because of the job which it does. The material needs to let the gas pass freely through
it but prevent any liquid getting through it. Plastic pot-scrubbers as a possible material as they have an
interlocking mesh of small flat strands. The gas can flow around and through the many strands, but splashes
which go in a straight line will hit the strands and drip back into the booster again. Another possible device is one
or more baffles which will catch the liquid but let the gas pass freely by:

i\

Gas outlet pipe

Anti-slosh
material
OR
- Gas outlet pipe

I_ T —_— J — Baffles stop

liquid leaving

OR

Qutlet pipe

Ve Anti-slosh plate

S VAVAV e VaVaVe

The hydroxy gas produced by a DC booster of this type contains about 30% monatomic hydrogen, which means
that 30% of the hydrogen is in the form of single atoms of hydrogen and not combined hydrogen pairs of atoms.
The monatomic form is about four times more energetic than the combined form and so it takes up a greater
volume inside the booster housing.

If the booster is left turned off for a long period of time, then these single hydrogen atoms will eventually bump into
each other and combine to form the less energetic diatomic form of the gas. As this takes up less space inside
the booster, the pressure inside the booster drops and this has been known to suck water out of the bubbler back
into the booster. We don't want this to happen as it dilutes our carefully measured electrolyte concentration and it
can make the bubbler ineffective due to lack of water.
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To deal with this, a one-way valve is put between the booster and the bubbler, positioned so that it does not allow
flow back into the booster. In very cold climates, a 28% by weight potassium hydroxide electrolyte will not freeze
until -40° C, it is more difficult to stop the bubblers freezing. While it is possible to have equipment which unplugs
and can be taken indoors overnight, an alternative is to use alcohol or paraffin (kerosene) instead of water and

they generally do not freeze and their fumes are not harmful to an engine.
One-way
valve

—3=To engine

Electrolyser

The bubbler design is not difficult. Ideally, you want a very large number of small bubbles to be formed and float
upwards through the water. This is because it gives the best connection between the gas and the water and so
can do a really good job of washing any traces of hydroxide vapour out of the hydroxy gas before it gets fed to the
engine. Small bubbles are also better separated from each other and so there is no real chance of a flame
passing through the water where large bubbles might merge together and form a column of gas as they rise to the
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In this good bubbler design, the pipe which feeds the hydroxy gas into the bubbler is bent into an L-shape. The
end of the pipe is blocked off, and many small holes are drilled in the horizontal section of the pipe. Only a few
holes are seen in this diagram, but there will be a large number in the actual construction. Like the booster itself,
the gas outlet pipe needs to be protected from splashes of water caused by the vehicle going over a bump. Itis
very important to make sure that water is not drawn into the engine along with the gas, so anti-slosh material or
one or more baffles are used to prevent this happening. So the overall protection for the gas flow is:
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Where the first bubbler is close to the booster and the second one is placed close to the engine. Once in a while,
the water from the first bubbler can be used to top up the water inside the booster so that any traces of hydroxide
which may have reached the bubbler are returned to the booster, keeping its electrolyte concentration exactly
right and making sure that the water in the bubbler is always fresh.

There is one final item which is an optional extra. Some people like to add a gas-pressure switch. If, for any
reason, the pressure starts to rise - say that the outlet pipe became blocked - then the pressure switch would
disconnect the electrical supply and stop the pressure rising any further:

One decision which has to be made is the rate of hydroxy gas production which is the best for you. Most people
seem to think that the larger the volume of hydroxy gas the better. That is not necessarily true because a very
effective use of the gas is to make it act as an igniter for the engine's normal fuel and very satisfactory results
have been achieved with hydroxy gas flow rates in the range of 0.4 to 0.7 litres per minute. You control the rate of
gas production by controlling the current, either by the concentration of the electrolyte or by adjusting the current
flow using an electronic circuit.

Each litre of water produces about 1,750 litres of hydroxy gas, so you can estimate the length of time the booster
can operate on one litre of water. If, for example, your booster is producing 0.7 litres of gas per minute. Then, it
will produce 1,750 litres in 1,750 / 0.7 minutes and that is 2,500 minutes or 41 hours 40 minutes. As the booster
only operates when you are driving, you are looking at 41 hours of driving time and if you drive about two hours
per day, it would take three weeks to use one litre of water. The internal dimensions of your booster allow you to
calculate how far the electrolyte level will drop if one litre of water is taken out of it.

Generally speaking, it is normally considered that topping up the booster with water by hand every so often, is a
perfectly good method of operation. The booster design described above has a good electrolyte capacity in each
cell and so topping up with water should not be a major task. As tap water and well water have a good deal of
dissolved solids in them, when the water is taken away by electrolysis, these solids drop out of solution and fall to
the bottom of the housing, and/or coat the plates with an layer of unwanted material. For this reason, life is so
much easier if distilled water is used for making electrolyte and for topping up the booster after use.

It is possible to have an automatic water supply for your booster even though that is probably over-kill for such a
simple device. If you decide to do that, then you need a water supply nozzle for each of your six or seven cells. It
is not necessary for the electrolyte level to be exactly the same in each cell, but you would normally have them at
roughly the same height. Your automated water supply could be like this:

-/7— Water-supply nozzles
® ® ® ® ® ®
EEArnCene el

SIDE VIEW
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A point which might not be immediately obvious is that because the gas pressure inside the booster is probably
about 5 pounds per square inch ("psi"), once the water pump stops pumping, it is possible for the gas pressure to
push out the remaining water in the inlet pipes and escape through the body of the pump. To prevent this, an
ordinary one-way valve is put in the water supply pipe to prevent flow back towards the pump.

Up to now, the hydroxy gas feed to the engine has just been indicated in a vague way in spite of the connection
point being important. With most engines, the hydroxy gas should be fed into the air filter where it mixes well and
is fully dispersed inside the air being drawn into the engine. You sometimes see diagrams which show the
connection point being close to the engine intake manifold. This is not a good idea because the lowered pressure
there causes reduced pressure inside the booster which in turn produces more unwanted hot water vapour, so
stick with feeding the gas into the air filter. If there is a supercharger on the engine, then feed the hydroxy gas
into the low-pressure side of the supercharger.

The “Smack’s” Booster.

The style of booster described above has the advantages of high electrical efficiency, easy construction, very few
specialist parts and a large electrolyte volume per cell. There are many other very successful booster designs
which have very different forms of construction. One of these is the "Smack's Booster" where electrical cover
plates are clamped together and placed inside a length of plastic pipe:
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The advantages of this design are the very simple construction, compact size, reasonable performance and the
fact that you can buy one ready-made if you want to. You can download a copy of the construction details free
from http://www.free-energy-info.com/Smack.pdf The electrical efficiency of this design is lowered a bit because
only a single body of electrolyte is used and so current can bypass the plates. The overall performance is a
respectable 1.3 Ipm for 20 amps, though you may wish to lower the current and settle for about half that rate of
hydroxy gas production.

The “Hotsabi” Booster.

Another design which is very easy to build is the "HotSabi" booster, which is a single threaded rod inside a length
of plastic pipe with a stainless steel inner lining. It has the lowest possible electrical efficiency, being just a single
cell with the full vehicle voltage connected directly across it, but in spite of that, it's performance in actual on the
road use has been remarkable, with a reported 50% improvement on a 5 litre capacity engine. This excellent
performance is probably due to the design having a steam trap which removes the hot water vapour produced by
the excessive heating caused by having only a single cell with so much voltage across it (remember, 90% of the
power supplied to this booster design goes in heating the electrolyte).

_ One-way Water
Wire mesh e H

To engine air intake

Wire mesh Wire mesh

Electrolyser Steam trap Safety bubbler

As the designer of this booster has freely shared his design, the free construction plans can be downloaded from
http://www.free-energy-devices.com/Hotsabi.pdf

The “Zach West” Electrolyser.

Zach West of the USA has produced a motorcycle electrolyser. Zach’s 250 cc motorcycle can run on the output
of his electrolyser and Zach estimates the output as being 17 litres per minute of HHO gas, which seems to me to
be far too high for the current flow. This is not a COP>1 system as the output from the electrical system of the
motorcycle is very limited, and so the battery will slowly run down as time goes by. However, Zach’s design of
electrolyser is interesting, both for it's simplicity and it's high rate of gas output. The increased gas volume which
would be produced if this design were adapted for, and driven by, a 12-volt input could be very useful, especially if
combined with David Quirey’s system which allows the resulting modified gas to operate in unmodified engines,
as shown later on in this chapter.
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The method which Zach uses is somewhat unusual as he manages to bleed off and discard most of the oxygen
produced. This means that the remaining gas is mainly hydrogen which is far less explosive than HHO which is
already in the perfect proportions for combination back into water and so is highly reactive. Instead, the resulting
gas can be compressed reasonably well, and Zach compresses it to 30 psi (pounds per square inch) in a storage
container. This helps with acceleration from stationary at traffic lights.

Zach uses a simple, modular style of construction where a series of coiled electrode pairs are each placed inside
an individual length of plastic pipe. This is a design which is neither difficult nor particularly expensive to build. In
overall broad outline, Zach’s electrolyser is fed water from a water tank to keep it topped up. The electrolyser box
contains several pairs of electrodes which split the water into hydrogen and oxygen when fed with pulsed
electrical current generated by the electronics, which is powered by the electrical system of the motorcycle. The
gas produced by the electrolyser is fed to a dual-purpose bubbler, which prevents any accidental igniting of the
gases from travelling back to the electrolyser and in addition, removes most of the oxygen from the gas by acting
as a gas “separator”. The arrangement is like this:

_______..-Ainight cap
i = et

30 psi Hz
gas tank f —»Hy
Water
—3 037 vented Standard
Electrolyser via one-way valve throttle

=

L

4 i Ten turns of
Combined !
bubbler and  12AWG wire

gas separator  2ach side

b volt
Batter
b OVERVIEW

The hydrogen gas output from the electrolyser is not fed directly to the engine but instead it goes to a pressure
tank which is allowed to build up to thirty pounds per square inch before the engine is started. The majority of the
oxygen produced by the electrolysis is vented away through a 30 psi one-way valve which is included to keep the
pressure inside the bubbler (and the electrolyser) at the 30 psi level. That pressure is excessive for a high-
performance electrolyser which produces HHO which is highly charged electrically and so will explode
spontaneously when compressed, due to it's own electrical charge. In this simple DC electrolyser, the HHO gas
is mixed with quite an amount of water vapour which dilutes it and allows some compression.

—— Electromagnet with
a steel core

Electronics

The water supply system operates by having an air-tight supply tank positioned at a higher level than the
electrolyser. A small diameter (1/4” or 6 mm) plastic tube coming from the supply tank feeds through the top of
the electrolyser and straight down, terminating at exactly the electrolyte surface level wanted in each of the
electrolyser tubes. When the electrolysis lowers the electrolyte level below the bottom of the pipe, bubbles of gas
pass up the tube allowing some water to flow from the tank to raise the electrolyte surface level back to it's design
position. This is a very neat passive system needing no moving parts, electrical supply or electronics but yet one
which accurately controls the electrolyte level. One essential point to understand is that the water tank needs to
be rigid so that it will not flex and the filler cap needs to be air-tight to prevent the entire water supply discharging
into the electrolyser. Another point to remember when topping up the water tank is that the tank contains a mix of
air and HHO gas above the water surface and not just plain air, and that gas mix is at 30 psi pressure.

Now, to cover the design in more detail. This 6-volt electrolyser contains eight pairs of electrodes. These
electrode pairs are coiled around in “Swiss-roll” style and inserted into a length of 2 inch (50 mm) diameter plastic
pipe, ten inches (250 mm) tall. The electrodes are each made from a 10 inch (250 mm) by 5 inch (125 mm) of
316L-grade stainless steel shimstock which is easy to cut and work. Shimstock is available from a local steel
supplier or metal fabrication company and is just a sheet of very thin metal.

Each electrode is cleaned carefully, and wearing rubber gloves, cross-scored using coarse sandpaper in order to
produce a very large number of microscopic mountain peaks on the surface of the metal. This increases the
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surface area and provides a surface which makes it easier for gas bubbles to break away and rise to the surface.
The electrodes are rinsed off with clean water and then coiled round, using spacers to maintain the necessary
inter-plate gap, to form the required shape which is then inserted into a length of plastic pipe as shown here:

/ |
PV cap Gas vent J

Water supply pipe —
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PVC pipe—" |

Two 5" ¥ 10" {125 mm ¥ 250 mm) —
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1/8™ (3 mm) Spacers
g
(125 mmy)

,, F ).
2" (60 mm) J/ S

TOP VIEW CROS5 -SECTION

As the springy metal pushes outwards in an attempt to straighten up again, spacers are used to keep the
electrodes evenly separated along their whole length by inserting 1/8” thick vertical spacer strips. The
connections to the plates are made by drilling a hole in the corner of the plate and inserting the wire several times
through the hole, twisting it back around itself and making a wire-to-wire solder joint on both sides of the steel.
The joint is then insulated with silicone or any other suitable material. It is, of course, essential that the joint does
not short-circuit to the other electrode even though that electrode is very close by.

in plate Clean plate and Solder the wire Insulate with silicone

wrap wire \
through the hole on hoth sides

CONNECTING TO THE PLATES
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It is always difficult to make a good electrical connection to stainless steel plates if space is restricted as it is here.
In this instance, the electrical wire is wrapped tightly through a drilled hole and then soldered and insulated. The
soldering is only on the wire as solder will not attach to stainless steel.

An unusual feature of this design is that each of the electrode pairs is effectively a separate electrolyser in its own
right as it is capped top and bottom, and effectively physically isolated from the other electrodes. The water feed
comes through the top cap which has a hole drilled in it to allow the gas to escape. The electrical wires (#12
AWG or swg 14) are fed through the base and sealed against leakage of electrolyte. Each of these units has
some electrolyte stored above it, so there is no chance of any part of the electrode surface not being able to
generate gas. There is also a large amount of freeboard to contain splashes and sloshing without any being able
to escape from the container. The end caps are standard PVC caps available from the supplier of the PVC
piping, as is the PVC glue used to seal them to the pipe.

Eight of these electrodes are placed in a simple electrolyser case and connected together in pairs as shown here:

CELLS ARE WIRED IN PAIRS (Top View)

Pairs of pipe-enclosed electrode spirals are then connected in a chain inside the electrolyser as shown here:
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ELECTRICAL CONNECTIONS

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
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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.

SECOND SANDING DIRECTION

—

——— FIRST SANDING DIRECTION

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. Itis 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.
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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.

The construction which Zach has used is very sensible, utilising readily available, low-cost PVC piping. The spiral
electrodes are inside 2" diameter pipe and Zach says that the bubbler is also 2" diameter PVC pipe. | seriously
doubt that a two-inch diameter bubbler could handle a flow as high as 17 I[pm which is a substantial amount. Also.
You want the bubbles in the bubbler to be small in order that the gas comes into good contact with the water.
Consequently, using more than one bubbler where the diagram shows just one, would be sensible.

At this time, Zach only uses one bubbler, but a second one is highly desirable, located between the storage tank
and the engine and positioned as close to the engine as possible. This extra bubbler does two things, most
importantly, it prevents the gas in the storage tank being ignited by a backfire caused by a valve sticking slightly
open and secondly, it removes every last trace of potassium hydroxide fumes from the gas, protecting the life of
the engine. This is a big gain for such a simple addition.

The gas storage tank is also made from PVC pipe, this time, 4 inch (100 mm) diameter, 14 inches (350 mm) long
with standard end caps fixed in place with PVC glue as shown below. This is a compact and effective
arrangement well suited for use on a motorcycle. The majority of this extra equipment can be mounted in bike
panniers, which is a neat arrangement.
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The electric drive to the electrolyser is from a Pulse Width Modulator (“DC Motor speed controller”) which was
bought from the Hydrogen Garage as Zach is in America. That particular PWM board is no longer available, so
especially for those people in Europe the choice might be rmcybernetics.com, although there are many suppliers
and the module should not be expensive.

As this unit was rated at just 15 Amps maximum, Zach added another 15 Amp rated FET transistor in parallel to
the output stage to raise the current capacity to 30 Amps. A fuse protects against accidental short circuits and a
relay is used to control when the electrolyser is to be producing gas. The connecting wire is #12 AWG (swg 14)
which has a maximum continuous current capacity of just under ten amps, so although the current peaks may be
twenty amps, the average current is much lower than that.

Two electromagnets outside the bubbler, positioned 2.5 inches (65 mm) above the base, are connected as part of
the electrical supply to the electrolyser, and these cause most of the oxygen and hydrogen bubbles to separate
and exit the bubbler through different pipes. There is a divider across the bubbler to assist in keeping the gases
from mixing again above the water surface. The bubbler also washes most of the potassium hydroxide fumes out
of the gas as the bubbles rise to the surface, protecting the engine as these fumes have a very destructive effect
on engines.

The objective with any hydroxy system is to have the minimum amount of gas between the bubbler and the
engine in order to block the ignition of the gas in the unlikely event of a backfire. In this system, the gas storage
tank contains a very large amount of gas, though admittedly it is not full HHO gas thanks to the electromagnet
separation system, but nevertheless, it would be most advisable to have a second bubbler between the gas
storage tank and the engine, positioned as close to the engine as possible. HHO gas produces a very high-speed

10-24



shock-wave when it is ignited so the bubbler needs to be of strong construction to withstand this. No pop-off
bubbler cap or blow-out device acts fast enough to contain a HHO shock-wave, so make the bubbler housing
strong enough to withstand the pressure wave.

Zach'’s electrolyser arrangement is like this:
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It must be realised that the water tank, electrolyser, bubbler/separator and hydrogen holding tank, all operate at
thirty pounds per square inch. This means that each of these containers must be robust enough to withstand that
pressure quite easily. It also means that the 30 psi one-way check valve on the oxygen venting pipe is an
essential part of the design as well as being a safety feature. As a bubble of gas from the electrolyser escapes
into the water tank every time a drop of water feeds to the electrolyser, the contents of the water tank above the
water surface becomes a stronger and stronger mix of air and HHO. Consequently, it soon becomes an explosive
mixture. It is common for static electricity to build up on a tank of this nature, so it will be very important to earth
both the tank and it's cap before removing the cap to top up the tank with more water.

The electrolyser has a potassium hydroxide (KOH) solution in it. The electrolysis process produces a mixture of
hydrogen, oxygen, dissolved gases (air) and potassium hydroxide fumes. When the system is being used, the
water in the bubbler washes out most of the potassium hydroxide fumes, and in doing so, it gradually becomes a
dilute electrolyte itself. Potassium hydroxide is a true catalyst and while it promotes the electrolysis process, it
does not get used up during electrolysis. The only loss is to the bubbler. Standard practice is to pour the
contents of the bubbler into the electrolyser from time to time, filling the bubbler again with fresh water.
Potassium hydroxide has been found to be the most effective catalyst for electrolysis but it has a very bad effect
on the engine if it is allowed to enter it. The first bubbler is very effective in removing the potassium hydroxide
fumes, but many people prefer to take the scrubbing process a step further by placing a second bubbler in the
line, in this instance, between the hydrogen pressure tank and the engine. With two bubblers, absolutely no
potassium hydroxide fumes reach the engine.

When running with HHO gas as the only fuel, it is essential to adjust the timing of the spark so that it occurs after
Top Dead Centre. The timing on this bike is now set at 8 degrees after TDC. However, if David Quirey’s style of
bubbling the HHO through a liquid such as acetone, then no timing alterations would be needed.

This electrolyser is designed to run off the nominal six volts of a motorcycle electrics (about 7.3 volts with the

engine running), but increasing the number of tubes, each containing electrode coils, would convert the design to
a 12V system and then the electrolyser housing would probably be like this:
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It is possible that seven sets of three or four spirals wired in parallel would be used for larger engines with their
13.8 volt electric systems. Zach uses the very simple method of allowing excess gas to be vented via the oxygen
valve if gas production exceeds the requirements of the engine. When operating on a twelve volt system it might
be more convenient to use a standard pressure switch which opens an electrical connection when the gas
pressure rises above the value for that switch:

The pressure switch just mounts on one of the end caps of the pressure tank and the switch electrical connection
is placed between the relay and the electrolyser. If the gas pressure reaches it's maximum value of 30 psi. then
the switch opens, stopping electrolysis until the pressure drops again:
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Caution: This electrolyser is not a toy. If you make and use one of these, you do so entirely at your own
risk. Neither the designer of the electrolyser, the author of this document or the provider of the internet
display are in any way liable should you suffer any loss or damage through your own actions. While it is
believed to be entirely safe to make and use an electrolyser of this design, provided that the safety
instructions shown below are followed, it is stressed that the responsibility is yours and yours alone.

An electrolyser should not be considered as an isolated device. You need to remember that both electrical and
gas safety devices are an essential part of any such installation. The electrical safety devices are a circuit-
breaker (as used by any electrician when wiring a house) to protect against accidental short-circuits, and a relay
to make sure that the booster does not operate when the engine is not running:

CHl pressure
sending unit

One-way

Breaker

To engine

Electrolyser

Chassis

The “DuPlex” Booster designed by Bill Williams.
A fully-submerged design from Bill Williams in the USA is another different style of booster:

Water-level sensor
\% H d 1l

/_IE Fump Electronics
[ ™

b

Water tank

The construction details for this booster design, can be downloaded free from the web using the link:
http://www.free-energy-devices.com/DuPlex.pdf

There are many other designs, including those with concentric pipes, each having its own advantages and
disadvantages, some being commercially available as ready-made devices, and there are links to these boosters
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on the web sites mentioned above and a general booster forum at http://tech.groups.yahoo.com/group/watercar/
and another at http://tech.groups.yahoo.com/group/HHO/ where people will answer any queries.

One problem with the use of boosters is that if the hydroxy gas volume is higher than it needs to be, the vehicle's
Electronic Control Unit ("ECU") is liable to detect the improved fuel burn and start pumping in excess fuel to offset
the improved conditions. How to deal with this situation is covered in the free document which can be
downloaded from http://www.free-energy-devices.com/D17.pdf

The “Hogg” Electrolyser from Selwyn Hughes.

An interesting design is the Hogg electrolyser as disclosed by Selwyn Harris of Australia. The Hogg cell has two
stainless steel mesh electrodes coiled around each other. This gives a large electrode surface area in a very
compact container. In this version of the design there are six identical cells which feed into a large bubbler:

e
TO ENGINE

BUBBLER .l.

COLLECTOR
COLLECTOR

The water is circulated through the set of cells using a small pump and there are two water collectors built on to
the bottom of the bubbler. Also, as the ‘electrolyte’ used is rainwater, the upper portion of each cell also acts as a
bubbler in it's own right. Three filters are used to trap any particles coming from the cells as experience has
shown that the water can contain a considerable amount of material. The filters are standard irrigation in-line
filters made from transparent plastic filled for three quarters of their length with fine plastic sponge material.
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A key feature of the cell design is the use of two powerful neodymium magnets per cell. These act directly on the
water and that causes a major increase in the gas production rate. The magnets have their North poles facing
towards each other.

The two mesh electrodes are made from stainless steel wire of 0.65 mm diameter and woven to give 2 mm holes
between the wires. These dimensions are important as other mesh sizes and styles do not give so good a

performance. The electrodes are wider at one end to form a connection tab which allows easy electrical
connection to each electrode and they are then wired in parallel so that each cell gets 12 volts across it as shown

here:

BATTERY
12v

:

The two mesh electrodes are cut like this:
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The mesh material looks like this:

The six electrolyser cells and the single large bubbler are constructed using standard plastic plumbing materials:
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The connecting pipes are a clear plastic, heat-tolerant type of 12 mm (0.5") diameter.

constructed from plastic pipe fittings:
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As some people have difficulty in visualising the way in which the electrodes are combined, this simplified concept
sketch may be helpful:

L

Nt

The two electrodes are kept separated by the use of small diameter fibre washers held in place between them at
strategic places using super glue. The mesh itself is then treated by being immersed in citric acid in order to
make it work well with rainwater.

The six cells of the electrolyser have been shown side by side to make it easier to understand how they are
connected together. When actually being assembled, the cells are placed around the bubbler in pairs like this:
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There are three of these pairs of electrolyser cells, each pair being connected to the upper collector reservoir.
The water being pumped out of each cell is passed through one of the three filters before entering the collector
reservoir which feeds the small pump which keeps the water circulating which in turn keeps removing any

particles which have got into the rainwater. As it can be a little difficult to visualise this arrangement of cells,
bubbler and pump, here is a view when seen from above:
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When used with rainwater from a barrel, this electrolyser is said to draw just 1.4 amps per cell, giving a total input
of about 115 watts when run on a 12-volt electrical supply. While rainwater is supposedly pure, the reality is that it
seldom is and it's ability to carry a current varies dramatically from place to place and even more widely from
country to country. If you decide to build this electrolyser and find that you do not get anything like 1.4 amps
flowing through any one cell, then you may well have to add a small amount of electrolyte to the water in order to
get the current flowing. That is, assuming that you want a current flow of 1.4 amps per cell on 12 volts. The
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output of this electrolyser is said to be capable of running a small electrical generator but that has not been
confirmed at this time.

Advanced DC Boosters.

All of the practical construction details on electrical safety, gas safety, engine connections, type of water, safe
mixing of electrolyte, etc. already discussed, apply to all kinds of electrolysers and boosters of every design. So,
please understand that these are universal features which need to be understood when using any design of
booster.

It is possible to produce large volumes of hydroxy gas from a DC booster, enough gas to run a small motor
directly on it. For this, we need to pay attention to the efficiency factors already covered in this document. The
person who is outstanding in this field is Bob Boyce of the USA who has kindly shared his experience and
expertise freely with people who want to use serious electrolysers.

Bob's attention to detail when constructing high-performance electrolysers has resulted in efficiencies which are
more than double those of the very famous Michael Faraday whom most scientists consider to be the final word
on electrolysis.

Bob Boyce’s High-Efficiency Electrolyser.

We are now moving from the "casual" style of booster to the "serious" style of electrolyser. In this category, you
will find that the units built are not cheap, weight a considerable amount, require considerable skill to make and
usually are quite large physically. | will mention two designs here. First, the very well-known design from Bob
Boyce. For this electrolyser, Bob makes solid stainless steel electrode plates act as cell partitions as well as
being electrodes. This is a clever technique but it takes a very high level of construction accuracy to make a box
with slots in the side and base, so that the stainless steel plates can be slid into the box and when there, form a
watertight seal between the cells, preventing electrical current bypassing the places by flowing around them.

The number of cells in the electrolyser depends on the electrical DC voltage supply which is produced from the
electrics of the vehicle. This higher voltage is created by using a standard off-the-shelf "inverter" which produces
high-voltage alternating current ("AC") meant to be the equivalent of the local electricity mains supply. In the
USA, the voltage produced is in the 110 to 120 volt region, elsewhere, it is in the 220 to 230 volt region.

If you are not familiar with electrical jargon, then check out chapter 12 which explains it step by step. The AC
output from whatever inverter you buy, is changed back into DC by using a component called a "diode bridge" and
a reservoir device called a capacitor. When this is done, the resulting DC voltage is 41% greater than the quoted
AC voltage, so a 110-volt inverter will produce about 155 volts and a 220-volt inverter about 310 volts. As you
want about 2 volts per cell, the number of cells would be about 80 or 150 depending on which inverter is used.
This large number of stainless steel plates each sized at six-inches (100 mm) square, creates a substantial weight
which then is increased by the weight of the case, and the electrolyte. The overall arrangement (without the
capacitor) is like this:

— —»To enqine
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| valve | ——Particle filter
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Electrolyser 110¥ rms AC
R —
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Relay

Gas-pressure cut-off switch —Er

A very high-precision box for this style of electrolyser can be had from Ed Holdgate of Florida who has also
shared the construction methods if you fancy yourself as a skilled fabricator:

155V pulsing DC
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Ed's website is at http://www.holdgateenterprises.com/Electrolyzer/index.html and each case is hand-made.

The gas production rate is so high that the gas outlet pipe has to have holes drilled along the top in order to try to
exclude spray and moisture from the massive rate of bubbles bursting at the surface of the electrolyte. The high
efficiency of Bob's electrolysers is due to his meticulous preparation and construction methods. You will notice
that Bob recommends the use of a particle filter with a 1-micron mesh, between the engine and the hydroxy
system. Apart from ensuring that everything entering the engine is very clean, the particle filter with a mesh of
that small size, also acts as a flashback-preventer as flame can't pass through it.

Firstly, the stainless steel plates are cross-scored with sandpaper to create a specially shaped plate surface
which helps high-speed bubble release. Secondly, the plates are put through a rigorous "cleansing" process
where they are subjected to repeated periods of electrolysis followed by rinsing particles off the plates and filtering
the electrolyte solution. When no further particles break free from the plates, they are then put through a
"conditioning" process which develops a catalytic layer on the plate surfaces.

This processing and the various construction details are provided in the following free download document,
thanks to Bob's generosity in sharing his experience with us: http://www.free-energy-info.com/D9.pdf and there is
a forum for Bob's design: http://tech.groups.yahoo.com/group/WorkingWatercar/ where questions are answered.

Pulsed Water-Splitters.

There is a much more efficient way of converting water into a hydroxy gas mix. Unlike the electrolysis devices
already described, this method does not need an electrolyte. Pioneered by Stanley Meyer, pulse trains are used
to stress water molecules until they break apart, forming the required gas mix. Henry Puharich also developed a
very successful system with a somewhat different design. Neither of these gentlemen shared sufficient practical
information for us to replicate their designs as a routine process, so we are in a position today where we are
searching for the exact details of the methods which they used.

Dave Lawton’s Replication of Stan Meyer’s “Water Fuel Cell”.

The first significant replication of which | am aware, came from Dave Lawton of Wales. By using very
considerable tenacity, he discovered the practical details of how to replicate one of Stan Meyer's early designs
which is called by the rather confusing name of the "Water Fuel Cell". Dave's work was copied and experimented
with by Ravi Raju of India who had considerable success and who posted videos of his results on the web. More
recently, Dr Scott Cramton of the USA has adapted the design construction slightly and achieved very satisfactory
rates of electrical efficiency, producing some 6 Ipm of hydroxy gas for just 3 amps of current at 12 volts.

Dave Lawton

The video of Dave Lawton’s replication of Stanley Meyer's demonstration electrolyser (not Stan's production
system) seen at http://www.free-energy-info.com/WFCrep.wmv has caused several people to ask for more details.
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The electrolysis shown in that video was driven by an alternator, solely because Dave wanted to try each thing
that Stan Meyer had done. Dave’s alternator and the motor used to drive it are shown here:

The technique of DC pulsing requires the use of electronics, so the following descriptions contain a considerable
amount of circuitry. If you are not already familiar with such circuits, then you would be well advised to read
through Chapter 12 which explains this type of circuitry from scratch.

The field coil of Dave's alternator is switched on and off by a Field-Effect Transistor (a “FET") which is pulsed by a
dual 555 timer circuit. This produces a composite waveform which produces an impressive rate of electrolysis.
The tubes in this replication are made of 316L grade stainless steel, five inches long although Stan’s tubes were
about sixteen inches long. The outer tubes are 1 inch in diameter and the inner tubes 3/4 inch in diameter. As
the wall thickness is 1/16 inch, the gap between them is between 1 mm and 2 mm. The inner pipes are held in
place at each end by four rubber strips about one quarter of an inch long.

The container is made from two standard 4 inch diameter plastic drain down-pipe coupler fittings connected to
each end of a piece of acrylic tube with PVC solvent cement. The acrylic tube was supplied already cut to size by
Wake Plastics, 59 Twickenham Road, Isleworth, Middlesex TW7 6AR Telephone 0208-560-0928. The seamless
stainless steel tubing was supplied by: http://www.metalsontheweb.co.uk/asp/home.asp

It is not necessary to use an alternator - Dave just did this as he was copying each thing that Stan Meyer did. The
circuit without the alternator produces gas at about the same rate and obviously draws less current as there is no
drive motor to be powered. A video of the non-alternator operation can be downloaded using this link:
http://www.free-energy-info.co.uk/WFCrep2.wmv.

Dave's electrolyser has an acrylic tube section to allow the electrolysis to be watched, as shown here:

The electrolysis takes place between each of the inner and outer tubes. The picture above shows the bubbles
just starting to leave the tubes after the power is switched on. The picture below shows the situation a few
seconds later when the whole of the area above the tubes is so full of bubbles that it becomes completely opaque:
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The mounting rings for the tubes can be made from any suitable plastic, such as that used for ordinary food-
chopping boards, and are shaped like this:

And the 316L grade stainless steel, seamless tubes are held like this:

Here is the assembly ready to receive the inner tubes (wedged into place by small pieces of rubber):
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The electrical connections to the pipes are via stainless steel wire running between stainless steel bolts tapped
into the pipes and stainless steel bolts running through the base of the unit:
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The bolts tapped into the inner tubes should be on the inside. The bolts going through the base of the unit should
be tapped in to give a tight fit and they should be sealed with Sikaflex 291 or marine GOOP bedding agent which
should be allowed to cure completely before the unit is filled for use. An improvement in performance is produced
if the non-active surfaces of the pipes are insulated with any suitable material. That is, the outsides of the outer
tubes and the insides of the inner tubes, and if possible, the cut ends of the pipes.

Stan Meyer’s Style of Construction.

While Dave’s style of construction is simple and straightforward, recently, a copy of one of Stan Meyer’s actual
construction drawings has surfaced. The image quality of this copy is so low that much of the text can’t be read,
so the replication presented here may not be exact or might be missing some useful item of information. Stan’s
construction is unusual. First, a piece of plastic is shaped as shown here:
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The size of this disc is matched exactly to the piece of clear acrylic used for the body of the housing. The drawing
does not make it clear how this disc is attached to the acrylic tube, whether it is a tight push fit, glued in place or
held in position with bolts which are not shown. The implication is that a ring of six bolts are driven through the
top and tapped into the acrylic tube, as these are shown on one of the plan views, though not on the cross-
section. It would also be reasonable to assume that a similar ring of six bolts is also used to hold the base
securely in position. There is a groove cut in the plastic base to take an O-ring seal which will be compressed
tightly when the disc is in place. There are either two or three threaded stud recesses plus two through holes to
carry the electric current connections. The pipe support arrangement is unusual:

=21 [LR

-

A ring of nine evenly-spaced inner pipes are positioned around the edge of a steel disc which is slightly smaller
than the inside dimension of the acrylic tube. The pipes appear to be a tight push-fit in holes drilled very
accurately through the disc. These holes need to be exactly at right-angles to the face of the disc in order for the
pipes to be exactly aligned with the acrylic tube — definitely a drill-press job. The disc is mounted on a central
threaded rod which projects through the plastic base disc, and a plastic spacer is used to hold the disc clear of the
studs positioned at ninety degrees apart around the outer edge of the base disc.

The mounting for the outer tubes is also most unusual. A piece of steel plate is cut with nine projecting arms at
evenly-spaced positions around a circular washer shape as shown here:
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This piece has four holes drilled in it to match the stud positions of the plastic base piece. The number of studs is
not specified and while |1 have shown four, the plate resonance might be helped if there were just three. The size
is arranged so that when the arms are bent upwards at right-angles, they fit exactly against the inner face of the
acrylic tube.

These arms get two bends in them in order to kink them inwards to form mounts for the outer tubes. The degree
of accuracy needed her is considerable as it appears that there are no spacers used between the inner and outer
tubes. This means that the very small gap of 1.5 mm or so has to be maintained by the accuracy of these mounts
for the outer tubes.

It should be noted that the inner tubes are much longer than the outer tubes and that the outer tubes have a
tuning slot cut in them. All of the inner tubes are mechanically connected together through their steel mounting
disc and all of the outer tubes are connected together through the ring-shaped steel disc and its kinked arm
mounts. It is intended that both of these assemblies should resonate at the same frequency, and they are tuned
to do just that. Because the inner tubes have a smaller diameter, they will resonate at a higher frequency than a
larger diameter pipe of the same length. For that reason, they are made longer to lower their natural resonant
frequency. In addition to that, the slots cut in the outer tubes are a tuning method which raises their resonant
pitch. These slots will be adjusted until every pipe resonates at the same frequency.

Looking initially at the mechanical design, suggests that the assembly is impossible to assemble, and while that is
almost true, as it will have to be constructed as it is assembled and it appears that the inner and outer pipe
assembly can't be taken apart after assembly. This is the way they are put together:

The ring support for the outer pipes is not bolted securely to the plastic base but instead it is spaced slightly above
it and mounted on just the stud points. This ring is underneath the slightly smaller diameter disc which holds the
inner pipes. This makes it impossible for the two components to be slid together or apart, due to the length of the
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pipes. This suggests that either the inner pipes are pushed into place after assembly (which is highly unlikely as
they will have been assembled before for tuning) or that the outer pipes are welded to their supports during the
assembly process (which is much more likely).

One of the “studs” is carried right through the plastic base in order that it can become the positive connection of
the electrical supply, fed to the outer pipes. The central threaded rod is also carried all the way through the plastic
base and is used to support the steel plate holding the inner pipes as well as providing the negative electrical
connection, often referred to as the electrical “ground”.

Another plastic disc is machined to form a conical lid for the acrylic tube, having a groove to hold an O-ring seal
and the water inlet for refilling and the gas output tube. The drawing mentions the fact that if tap water is used,
then the impurities in it will collect in the bottom of the electrolyser when the water is removed by being converted
to hydroxy gas. This means that the cell would have to be rinsed out from time to time. It also draws attention to
the fact that the gasses dissolved in the tap water will also come out during use and will be mixed with the
hydroxy gas output.

When these various components are put together, the overall cell construction is shown like this:
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This cross-sectional view may be slightly misleading as it suggests that each of the nine outer pipes has its own
separate bracket and this is probably not the case as they are connected together electrically through the steel
ring-shaped disc and should vibrate as a single unit. It is tempting to use separate brackets as that would allow
the assembly to be taken apart quite easily, but the electrical contacts of such a system would be much inferior
and so it is not to be recommended.

Because of the way that all of the inner pipes are connected together and all of the outer pipes are connected

together electrically, this form of construction is not suited to the three-phase alternator drive shown below, where
the nine pipes would have to be connected in separate sets of three. Instead, the solid-state circuit is used, which

10-41



is very effective and which does not have the size, weight, noise and increased current of the alternator
arrangement.

If accuracy of construction is a problem, then it might be possible to give the outer pipes a deliberate slope so that
they press against the inner pipes at the top, and then use one short spacer to force them apart and give the
desired spacing. It seems clear that Stan worked to such a degree of constructional accuracy that his pipes were

perfectly aligned all along their lengths.

Dave Lawton points out that the connection point of the brackets for the outer pipes is highly critical as they need
to be at a resonating node of the pipes. The connection point is therefore at 22.4% of the length of the pipe from
the bottom of the pipe. Presumably, if a slot is cut in the top of the pipe, then the resonant pipe length will be
measured to the bottom of the slot and the connection point set at 22.4% of that length.

Dave Lawton’s 3-Phase Circuit.
Dave Lawton’s pipe arrangement can be driven either via an alternator or by an electronic circuit. A suitable

circuit for the alternator arrangement is:
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In this rather unusual circuit, the rotor winding of an alternator is pulsed via an oscillator circuit which has variable
frequency and variable Mark/Space ratio and which can be gated on and off to produce the output waveform
shown below the alternator in the circuit diagram. The oscillator circuit has a degree of supply de-coupling by the
100 ohm resistor feeding the 100 microfarad capacitor. This is to reduce voltage ripple coming along the +12 volt
supply line, caused by the current pulses through the rotor winding. The output arrangement feeding the pipe
electrodes of the electrolyser is copied directly from Stan Meyer’s circuit diagram.

It is not recommended that you use an alternator should you decide to build a copy of your own. But if you decide
to use one and the alternator does not have the windings taken to the outside of the casing, it is necessary to
open the alternator, remove the internal regulator and diodes and pull out three leads from the ends of the stator
windings. If you have an alternator which has the windings already accessible from the outside, then the stator
winding connections are likely to be as shown here:

The motor driving Dave’s alternator draws about two amps of current which roughly doubles the power input to
the circuit. There is no need for the size, weight, noise, mechanical wear and current draw of using a motor and
alternator as pretty much the same performance can be produced by the solid-state circuit with no moving parts.

Both circuits have been assessed as operating at anything from 300% to 900% of Faraday’s “maximum electrical
efficiency”, it should be stressed that the inductors used in this circuit, form a very important role in altering and
amplifying the voltage waveform applied to the cell. Dave uses two “bi-filar wound” inductors, each wound with
100 turns of 22 SWG (21 AWG) enamelled copper wire on a 9 mm (3/8") diameter ferrite rod. The length of the
ferrite rod is not at all critical, and a ferrite toroid could be used as an alternative, though that is more difficult to
wind. These bi-filar coils are wound at the same time using two lengths of wire side by side. The solid-state
circuit is shown here:

Dave Lawton’s Single-Phase Circuit:
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Circuit operation;

The main part of the circuit is made up of two standard 555 chip timers. These are wired to give an output
waveform which switches very rapidly between a high voltage and a low voltage. The ideal waveform shape
coming from this circuit is described as a “square wave” output. In this particular version of the circuit, the rate at
which the circuit flips between high and low voltage (called the “frequency”) can be adjusted by the user turning a
knob. Also, the length of the ON time to the OFF time (called the “Mark/Space Ratio”) is also adjustable.
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This is the section of the circuit which does this:

2
e H ’
OniOff
[]1!]!]
I\ A
+
= Freguency
1I]I1}IF
16V
Mark fSpace
1H4148 4
38 10nF =
47F
4 -l- ov
- Q

The 100 ohm resistor and the 100 microfarad capacitor are there to iron out any ripples in the voltage supply to
the circuit, caused by fierce pulses in the power drive to the electrolysis cell. The capacitor acts as a reservoir of
electricity and the resistor prevents that reservoir being suddenly drained if the power supply line is suddenly, and
very briefly, pulled down to a low voltage. Between them, they keep the voltage at point “A” at a steady level,
allowing the 555 chip to operate smoothly.

The very small capacitor “B” is wired up physically very close to the chip. It is there to short-circuit any stray, very
short, very sharp voltage pulses picked up by the wiring to the chip. It is there to help the chip to operate exactly
as it is designed to do, and is not really a functional part of the circuit. So, for understanding how the circuit
works, we can ignore them and see the circuit like this:

+

Fregquency

Mark fSpace

1N4148 4

A7pF]

ooy

This circuit generates output pulses of the type shown in green with the voltage going high, (the “Mark”) and low
(the “Space”). The 47K variable resistor (which some people insist on calling a “pot”) allows the length of the
Mark and the Space to be adjusted from the 50 - 50 shown, to say, 90 - 10 or any ratio through to 10 - 90. It
should be mentioned that the “47K” is not at all critical and these are quite likely to be sold as “50K” devices.
Most low cost components have a plus or minus 10% rating which means that a 50K resistor will be anything from
45K to 55K in actual value.

The two “1N4148" diodes are there to make sure that when the Mark/Space 47K variable resistor is adjusted, that
it does not alter the frequency of the output waveform in any way. The remaining two components: the 10K
variable resistor and the 47 microfarad capacitor, both marked in blue, control the number of pulses produced per
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second. The larger the capacitor, the fewer the pulses per second. The lower the value of the variable resistor,
the larger the number of pulses per second.

The circuit can have additional frequency tuning ranges, if the capacitor value is altered by switching in a different
capacitor. So the circuit can be made more versatile by the addition of one switch and, say, two alternative

capacitors, as shown here:

Freqguency

range

4:}:F'|:01u ;]'y:r
Freguency

The capacitors shown here are unusually large because this particular circuit is intended to run relatively slowly.
In the almost identical section of the circuit which follows this one, the capacitors are very much smaller which
causes the switching rate to be very much higher. Experience has shown that a few people have had overheating
in this circuit when it is switched out of action, so the On/Off switch has been expanded to be a two-pole
changeover switch and the second pole used to switch out the timing elements of the 555 chip. The complete

version of this section of the circuit is then:

+12V
O
100
+
= Fregquency
1I]I.'IJIF
16Y = a—
17K
Mark fSpace 10K |
?ii 0 3—L:y<—o
% 555
1H4148 6 5
+ |+ 1+ 2 1 1
47pF| 10 ;]'y;r
-[0 10nF
Freguency
range oy
O

which just has one additional switch to allow the output to be stopped and the 12-volt supply line to be fed instead.
The reason for this is that this part of the circuit is used to switch On and Off an identical circuit. This is called

“gating” and is explained in Chapter 12 which is an electronics tutorial.

The second part of the circuit is intended to run at much higher speeds, so it uses much smaller capacitors:
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So, putting them together, and allowing the first circuit to switch the second one On and Off, we get:

>
+H2V o
[]1["] [] 100
L . L .
+

+ —
= Fregquency '"]ﬂ}lF Freguency

o P

17K
Mark fSpace 10K Mark fSpace
; 8 JO(—.
¥ 3
% 555
6 5 144148
+ [+ 1+ 2 1 1
4?}1[1-[010 :]'1 i 1 DnF'[;nn nl;:l' 220nF L
'"]I'IF-[ Freguency 10nF
Freguency range
range
l L ovg

The final section of the circuit is the power drive for the electrolyser cell. This is a very simple circuit. Firstly, the
output of the second 555 chip is lowered by a basic voltage-divider pair of resistors, and fed to the Gate of the
output transistor which while it can run on the 12 volts which the pulse-generation circuit needs, Dave does prefer
to run on 24 volts as that generates a greater gas flow:

— ?+12‘L~" or +24v

LOAD

ol

—
BUZ350
l—

]

l L ovy
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Here, the 555 chip output voltage is lowered by 220 / 820 or about 27%. When the voltage rises, it causes the
BUZ350 transistor to switch on, short-circuiting between its Drain and Source connections and applying the whole
of the 12-volt supply voltage across the load, which in our application, is the electrolyser cell:

ﬂptin'raltal
armmeter
: GAfuse . +H12V
> OnfOFf
I. 0-54
1H4007 —
‘ \ ‘ \ ‘ \ ‘ \ ‘ | ‘ \ ——THE "LOAD™

100 turns 22 swi
bifilar wound
on 38" ferrite rod

220

820

The transistor drives the electrolysis electrodes as shown above, applying very sharp, very short pulses to them.
What is very important are the wire coils which are placed on each side of the electrode set. These coils are
linked magnetically because they are wound together on a high-frequency ferrite rod core and although a coil is
such a simple thing, these coils have a profound effect on how the circuit operates. Firstly, they convert the 555
chip pulse into a very sharp, very short, high-voltage pulse which can be as high as 1,200 volts. This pulse
affects the local environment, causing extra energy to flow into the circuit. The coils now perform a second role
by blocking that additional energy from short-circuiting through the battery, and causing it to flow through the
electrolysis cell, splitting the water into a mix of hydrogen and oxygen, both gases being high-energy, highly
charged atomic versions of those gases. This gives the mix some 400% the power of hydrogen being burned in
air.

When the transistor switches off, the coils try to pull the transistor Drain connection down to a voltage well below
the O-volt battery line. To prevent this, a 1N4007 diode is connected across the cell and its coils. The diode is
connected so that no current flows through it until the transistor Drain gets dragged down below the 0-volt line, but
then that happens, the diode effectively gets turned over and as soon as 0.7 volts is placed across it, it starts to
conduct heavily and collapses the negative voltage swing, protecting the transistor, and importantly, keeping the
pulsed waveform restricted to positive DC pulses, which is essential for tapping this extra environmental energy
which is what actually performs the electrolysis. You can easily tell that it is the environmental “cold” electricity
which is doing the electrolysis as the cell stays cold even though it is putting out large volumes of gas. If the
electrolysis were being done by conventional electricity, the cell temperature would rise during the electrolysis. A
John Bedini pulser circuit can be used very effectively with a cell of this type and it adjusts automatically to the
resonant frequency as the cell is part of the frequency-determining circuit.

The BUZ350 MOSFET has a current rating of 22 amps so it will run cool in this application. However, it is worth
mounting it on an aluminium plate which will act as both the mounting and a heat sink but it should be realised
that this circuit is a bench-testing circuit with a maximum current output of about 2 amps and it is not a Pulse-
Width Modulation circuit for a high-current DC electrolyser. The current draw in this arrangement is particularly
interesting. With just one tube in place, the current draw is about one amp. When a second tube is added, the
current increases by less than half an amp. When the third is added, the total current is under two amps. The
fourth and fifth tubes add about 100 milliamps each and the sixth tube causes almost no increase in current at all.
This suggests that the efficiency could be raised further by adding a large number of additional tubes, but this is
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actually not the case as the cell arrangement is important. Stan Meyer ran his VolksWagen car for four years on
the output from four of these cells with 16-inch (400 mm) electrodes, and Stan would have made a single larger
cell had that been feasible.

Although the current is not particularly high, a five or six amp circuit-breaker, or fuse, should be placed between
the power supply and the circuit, to protect against accidental short-circuits. If a unit like this is to be mounted in a
vehicle, then it is essential that the power supply is arranged so that the electrolyser is disconnected if the engine
is switched off. Passing the electrical power through a relay which is powered via the ignition switch is a good
solution for this. It is also vital that at least one bubbler is placed between the electrolyser and the engine, to give
some protection if the gas should get ignited by an engine malfunction.

0 volts O1 811+ Volis
Trigger [ ] Discharge
293
Output Threshold =
putl i Thresho G™ &7~ BUZ350
Reset[]4 5 Control Voltage 5

Although printed circuit boards have now been produced for this circuit and ready-made units are available
commercially, you can build your own using stripboard if you want to. A possible one-off prototype style
component layout for is shown here:
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The underside of the strip-board (when turned over horizontally) is shown here:
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DC- DC

Ammeter

Output

G2 (2

[ >

CIRCUIT
BOARD

Aluminium
plate

Although using a ferrite ring is probably the best possible option, the bi-filar coil can be wound on any straight
ferrite rod of any diameter and length. You just tape the ends of two strands of wire to one end of the rod and
then rotate the rod in your hands, guiding the strands into a neat side-by-side cylindrical winding as shown here:

+ -
Battery

®« 0 Q) » 0

Electronics Box .
with fuse and ammeter
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Component

Quantity

Description

Comment

100 ohm resistors 0.25 watt

Bands: Brown, Black, Brown

220 ohm resistor 0.25 watt

Bands: Red, Red, Brown

820 ohm resistor 0.25 watt

Bands: Gray, Red, Brown

100 yF 16V capacitor Electrolytic
47uF 16V capacitor Electrolytic
10 yF 16V capacitor Electrolytic
1 yF 16 V capacitor Electrolytic

220 nF capacitor (0.22 mF)

Ceramic or polyester

100 nF capacitor (0.1 mF)

Ceramic or polyester

10 nF capacitor (0.01 mF)

Ceramic or polyester

1N4148 diodes

1N4007 diode

FET protection

NES555 timer chip

BUZ350 MOSFET

Or any 200V 20A n-channel MOSFET

47K variable resistors

Standard carbon track

Could be screw track

10K variable resistors

Standard carbon track

Could be screw track

4-pole, 3-way switches

Wafer type

Frequency range

1-pole changeover switch

Toggle type, possibly sub-miniature

Any style will do

1-pole 1-throw switch

Toggle type rated at 10 amps

Overall ON / OFF switch

Fuse holder

Enclosed type or a 6A circuit breaker

Short-circuit protection

Veroboard

20 strips, 40 holes, 0.1 inch matrix

Parallel copper strips

8-pin DIL IC sockets

Black plastic, high or low profile

Protects the 555 ICs

Wire terminals

Ideally two red and two black

Power lead connectors

Plastic box

Injection moulded with screw-down lid

Mounting nuts, bolts and pillars

Hardware for 8 insulated pillar mounts

For board and heatsink

Aluminium sheet

About 4 inch x 2 inch

MOSFET heatsink

Rubber or plastic feet

Any small adhesive feet

Underside of case

Knobs for variable resistors etc.

1/4 inch shaft, large diameter

Marked skirt variety

Ammeter

Rlo|d|r|lo|R|bN|RRr|Rr[RINMIN[NRINR[B W R R PRk R R

Optional item, 0 to 5A or similar

Ferrite rod 1-inch long or longer | 1 For construction of the inductors bi-filar wound
22 SWG (21 AWG) wire 1 reel Enamelled copper wire, 2 oz. reel
Sundry connecting wire 4m Various sizes

Dave, who built this replication, suggests various improvements. Firstly, Stan Meyer used a larger number of
tubes of greater length. Both of those two factors should increase the gas production considerably. Secondly,
careful examination of video of Stan’s demonstrations shows that the outer tubes which he used had a
rectangular slot cut in the top of each tube:

e _— |—

/Slut cut in outer tube

Insulation applied to the,
inactive pipe surfaces

r s
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Some organ pipes are fine-tuned by cutting slots like this in the top of the pipe, to raise it's pitch, which is it's
frequency of vibration. As they have a smaller diameter, the inner pipes in the Meyer cell will resonate at a higher
frequency than the outer pipes. It therefore seems probable that the slots cut by Stan are to raise the resonant
frequency of the larger pipes, to match the resonant frequency of the inner pipes. If you want to do that, hanging
the inner tube up on a piece of thread and tapping it, will produce a sound at the resonant pitch of the pipe.
Cutting a slot in one outer pipe, suspending it on a piece of thread and tapping it, will allow the pitch of the two
pipes to be compared. When one outer pipe has been matched to your satisfaction, then a slot of exactly the
same dimensions will bring the other outer pipes to the same resonant pitch. It has not been proved, but it has
been suggested that only the part of the outer pipe which is below the slot, actually contributes to the resonant
frequency of the pipe. That is the part marked as “H” in the diagram above. It is also suggested that the pipes will
resonate at the same frequency if the area of the inside face of the outer pipe (“H” x the inner circumference)
exactly matches the area of the outer surface of the inner pipe. It should be remembered that as all of the pipe
pairs will be resonated with a single signal, that each pipe pair needs to resonate at the same frequency as all the
other pipe pairs.

It is said that Stan ran his VolksWagen car for four years, using just the gas from four of these units which had
pipe pairs 16-inches long. A very important part of the cell build is the conditioning of the electrode tubes, using
tap water. Ravi in India suggests that this is done as follows:

1. Do not use any resistance on the negative side of the power supply when conditioning the pipes.

2. Start at 0.5 Amps on the signal generator and after 25 minutes, switch off for 30 minutes

3. Then apply 1.0 Amps for 20 minutes and then stop for 30 minutes.

4. Then apply 1.5 Amps for 15 minutes and then stop for 20 minutes.

5. Then apply 2.0 Amps for 10 minutes and afterwards stop for 20 minutes.

6. Go to 2.5 Amps for 5 minutes and stop for 15 minutes.

7. Go to 3.0 Amps for 120 to 150 seconds. You need to check if the cell is getting hot...if it is you need to reduce
the time.

After the seven steps above, let the cell stand for at least an hour before you start all over again.

You will see hardly any gas generation in the early stages of this conditioning process, but a lot of brown muck will
be generated. Initially, change the water after every cycle, but do not touch the tubes with bare hands. If the
ends of the tubes need to have muck cleaned off them, then use a brush but do not touch the electrodes!! If the
brown muck is left in the water during the next cycle, it causes the water to heat up and you need to avoid this.

Over a period of time, there is a reduction in the amount of the brown stuff produced and at some point, the pipes
won't make any brown stuff at all. You will be getting very good gas generation by now. A whitish powdery coat
of chromium oxide dielectric will have developed on the surfaces of the electrodes. Never touch the pipes with
bare hands once this helpful coating has developed.

Important: Do the conditioning in a well-ventilated area, or alternatively, close the top of the cell and vent the gas
out into the open. During this process, the cell is left on for quite some time, so even a very low rate of gas
production can accumulate a serious amount of gas which would be a hazard if left to collect indoors.

Further Developments

When producing hydroxy gas from water, it is not possible to exceed the Faraday maximum unless additional
energy is being drawn in from the surrounding environment. As this cell runs cold and has substantial gas
output, there is every indication that when it is running, it is drawing in this extra energy.

This idea is supported by the fact that one of the key methods of tapping this extra energy is by producing a train
of very sharply rising and sharply falling electrical pulses. This is exactly the objective of Dave’s circuit, so it
would not be too surprising if that effect were happening.

The additional energy being accessed is sometimes referred to as “cold” electricity, which has very different
characteristics to normal conventional electricity. Where normal electrical losses cause local heating as a by-
product, “cold” electricity has exactly the opposite effect, and where a normal electrical loss would take place, an
extra inflow of useful “cold” energy enters the circuit from outside. This flow causes the temperature of the
circuitry to drop, instead of increase, which is why it is called “cold” electricity.

This remarkable occurrence has the most unusual effect of actually reducing the amount of conventional power
needed to drive the circuit, if the output load is increased. So, increasing the load powered by the circuit causes
additional energy to flow in from the environment, powering the extra load and as well, helping to drive the original
circuit. This seems very strange, but then, “cold” electricity operates in an entirely different way to our familiar
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conventional electricity, and it has its own set of unfamiliar rules, which are generally the reverse of what we are
used to.

To test his cell system further, Dave connected an extra load across the electrodes of his cell. As the inductors
connected each side of the cell generate very high-value, sharp voltage spikes, Dave connected two large value
capacitors (83,000 microfarad, 50-volt) across the cell as well. The load was a 10-watt light bulb which shines
brightly, and interestingly, the current draw of the circuit goes down rather than up, in spite of the extra output
power. The gas production rate appears undiminished.

This is the alteration to that part of the circuit which was used:

Dmiugtal
ammeter
12y
Fa 6A fuse e
. i
T S o ©
1N4007 s [

Bridge

| | e

100 turns 22 swiy
hifilar wound
on 398" ferrite rod

&

8
3 BUZ350
555 d |
1 ° 220 ( |; - 83 u+u F
1 ] W 75V 2y
5 et Zeners
10nF 820
l 0V o

It has also been suggested that if a BUZ350 can't be obtained, then it would be advisable to protect the output
FET against damage caused by accidental short-circuiting of wires, etc., by connecting what is effectively a 150-
volt, 10 watt zener diode across it as shown in the above diagram. While this is not necessary for the correct
operation of the circuit, it is helpful in cases where accidents occur during repeated testing and modification of the
cell components.

Dr Scott Cramton’s Cell Construction.

Dr. Cramton and his team of Laesa Research and Development scientists have been investigating and
advancing this technology and they have reached an output of six litres per minute for an electrical input of 12
watts (1 amp at 12 volts). In addition, Dr. Cramton’s cell has stable frequency operation and is being run on local
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well water. The objective is to reduce the amount of diesel fuel needed to run a large capacity standard electrical
generator.

The style of design is similar to Stan Meyer’s original physical construction although the dimensions are slightly
different. The cell body is transparent acrylic tube with end caps top and bottom. Inside the tube are nine pairs of
pipes, electrically connected as three sets of three interspersed pipe pairs. These are driven by a three-phase
pulsed supply based on a replication of Stan Meyer's original cell. It consists of a Delco Remy alternator driven
by a 1.5 horsepower 220 volt AC motor. This arrangement is, as was Stan Meyer’s, for demonstration purposes.
In a working application, the alternator is driven by the engine being supplied with the hydroxy gas. The 120
degree phase separation is the critical component for maintaining the resonant frequency. It should be noted that
the alternator must maintain a rate of 3,600 rpm while under load.

It needs to be stressed that Dr. Cramton’s cell is very close in construction principles to Dave Lawton’s cell and
the quality of construction is very important indeed. The first and foremost point which can be easily missed is the
absolutely essential tuning of all of the pipes to a single, common frequency. This is the equivalent of tuning a
musical instrument and without that tuning, the essential resonant operation of the cell will not be achieved and
the cell performance will not be anything like the results which Dr. Cramton and his team are getting.

Dr. Cramton is using 316L-grade stainless steel pipes 18 inches (450 mm) long. The outer pipes are 0.75 inches
in diameter and the inner pipes 0.5 inches in diameter. This gives an inter-pipe gap of 1.2 mm. The first step is to
get the pipes resonating together. First, the frequency of an inner pipe is measured. For this, a free internet
frequency-analyzer program was downloaded and used with the audio card of a PC to give a measured display of
the resonant frequency of each pipe. The download location is
http://www.softpedia.com/get/Multimedia/Audio/Other-AUDIO-Tools/Spectrum-Analyzer-pro-Live.shtml

The method for doing this is very important and considerable care is needed for this. The quarter-inch stainless
steel bolt is pressed into the inner pipe where it forms a tight push-fit. It is very important that the head of each
nut is pressed in for exactly the same distance as this alters the resonant frequency of the inner pipe. The steel
connecting strip is then bent into its Z shape and securely clamped to the bolt with a stainless steel nut. The
assembly of pipe, steel strip, nut and bolt is then hung up on a thread and tapped gently with a piece of wood and
its resonant frequency measured with the frequency analyzer program. The frequency is fed into the program
using a microphone. All of the inner pipes are tuned to exactly the same frequency by a very slight alteration of
the insertion length of the bolt head for any pipe with a resonant frequency which is slightly off the frequency of
the other pipes in the set of nine inner pipes.

Next, the outer tubes are slotted to raise their resonant frequency to match that of the inner pipes. Their
frequency is also measured by hanging them up and tapping them gently with a piece of wood. If the frequency
needs additional raising, then the tube length is reduced by a quarter of an inch (6 mm) and the testing continued
as before. Adjusting the width and length of the slot is the best method for adjusting the resonant frequency of
the tube. A small file can be used to increase the slot dimensions. This procedure is time consuming and tedious
but it is well worth the effort. The average finished length of the outer pipes is 17.5 inches (445 mm) and the slot
dimensions 0.75 inch long and 0.5 inch wide (19 mm x 13 mm).

When setting the resonant frequency of the outer pipes, it is important to have the clips in place. These
"hosepipe", "jubilee" or "Terry" clips are used to make electrical connections to the outer pipes as shown in the
diagrams and they do have an effect on the resonance of the pipes, so fit them before any tuning is done. The

pipe arrangement is shown here:
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http://www.softpedia.com/get/Multimedia/Audio/Other-AUDIO-Tools/Spectrum-Analyzer-pro-Live.shtml

—— Thread

Thread

Hosepipe clamp —— 000

— Inner pipe Outer pipe

Quter pipe drilled at 120 degree
positions and the holes tapped to
take 6/32" or 4 mm nylon holts

Hosepipe clamp — D000 1

|_ Slot

The outer pipes are drilled and tapped to take either a 6/32” nylon bolt available from Ace hardware stores in the
USA, or alternatively, drilled and tapped to take a 4 mm nylon bolt. Three of these bolt holes are evenly spaced
around the circumference of each end of all of the outer pipes.

Nylon 6/32"
or4 mm

Spacing screws
120 degrees apart

0.75" 0D

These nylon bolts are used to adjust and hold the inner pipe gently in the exact centre of the outer pipe. It is very
important that these bolts are not over tightened as that would hinder the vibrations of the inner pipe. The bolts
are adjusted so that a feeler gauge shows that there is exactly the same 1.2 mm gap all round, both top and
bottom. The weight of the inner pipe is carried by a 3/4 inch (18 mm) wide strip of stainless steel bent into a Z-
shape, and none of the weight is carried by the nylon bolts. Dr Cramton describes this Z-shaped steel strip as a
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“spring” and stresses its importance in constructing a set of resonating pipe pairs. The arrangement is shown

here:
I I— Plastic cap

FH B B B PR e Nylon screw tapped
into outer pipe

0.75" outer pipe
in 316L-grade
stainless steel

0.5" inner pipe

——Acrylic tube

I [ L [ [ i Plastic support disc
for outer pipes

Stainless steel strap
0.75" wide

Rubber Q-ring
and steel washer

holts areJ
1/4 % 20

\—Electrical connection for the inner pipe

The supporting springy strip of steel is shown in blue in the above diagram as it also forms the electrical
connection for the inner tubes. The outer tubes are held securely in position by two plastic discs which form a
tight push-fit inside the 6” (150 mm) diameter acrylic tube which forms the body of the cell. The cell is sealed off
with plastic caps (ideally, the upper one being screw threaded for easy maintenance) and the electrical
connections are carried through the lower cap using 1/4” (6 mm) x 20 stainless steel bolts. The bolts are sealed
using washers and rubber O-rings on both sides of the cap.

For clarity, the diagram above shows only the electrical connections for the inner pipes. The electrical
connections for the outer pipes are shown in the following diagram. The connections are made at both the top
and the bottom of each outer pipe by attaching a stainless steel hose clamp with a stainless steel bolt attached to
each clamp. The wiring is then carried across inside the cell so that all six connection points (three at the top plus
three at the bottom) for each set of three pipes are carried out through the base of the cell with just one bolt,
again, sealed with washers and rubber O-rings. The nine pipe pairs are electrically connected in three sets of
three, and each set is fed with a separate phase of a 3-phase waveform. This sets up an interaction through the
water and produces a complex pulsing waveform with each set of pipes interacting with the other two sets. The
sets are arranged so that the individual pipes of each set are interspersed with the pipes of the other two sets,
making the sets overlap each other as shown in the next diagram. For clarity, the diagram does not show the
electrical connections for the inner pipes and it omits the pipes of the other two groups of three, the water-level
sensor, the gas take off pipe and the gas-pressure sensor.

At this time, Dr. Cramton is driving the pipe arrays with the circuit shown below. It uses an AC sinewave
generated by a pulsed alternator. The current fed to the motor driving the alternator accounts for about 24 watts
of power while the current drive to the alternator winding is just 12 watts. It should be realised that the alternator
can easily drive many cells, probably without any increase in power required. Dr. Cramton is investigating
methods of producing the same waveform without the need for an alternator and while that would be useful, it
should be realised that a gas output of six litres per minute for a power input of only 36 watts is a very significant
result. Others have shown that it is possible to power a 5.5 kilowatt electrical generator on hydroxy gas alone with
a flow rate of this sort of magnitude, and obviously, the 36 watts can very easily be provided from that 5.5 kilowatt
output.

It is absolutely essential that the pipe pairs are “conditioned” as there will be very little gas production until the
white conditioning layer is built up on the active surfaces of the pipes. As has already been described, one
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method is by powering the cell up for a few minutes, and then letting it rest unused for a time before repeating the
process. Dr. Cramton emphasises that at least a hundred hours of conditioning will be needed before the gas
output volume starts to rise, and it will be three months before the white conditioning layer reaches its full
thickness and the gas production rate increases dramatically.

l 1111141 &2 111101142 111701162 Stainless steel hose
| ] | | | | clamp with 1/4" x 20
] ] ] stainless steel bolt
welded to it

Phase 1 pipe set
Phase 2 pipe set
Phase 3 pipe set

QUTER PIPE CONNECTIONS FOR ONE SET OF THREE PIPES

Dr Cramton stresses that it is the mechanical construction which will make the difference in the gas production
rate. The inner and outer pipes must be tuned to a common frequency. It is vital that the pipe pairs must be
conditioned, which can be done through repeated use over a period of time. A very important alternative to this
long conditioning process is coating the whole of the pipe surfaces with the insulating material "Super Corona
Dope" (http://www.mgchemicals.com/products/4226.html) as this gives immediate conditioning of the pipes.
When a complete set of tuned tubes has been achieved, then the electronics must be built and tuned to the
resonant frequency of the tube sets. Voltage builds up on the pipes from the repeated pulsing of the low voltage
circuit and the action of the bi-filar wound coils each side of each pipe set and allowed by the insulation of the
pipes. With Super Corona Dope this voltage has been measured at 1,480 volts but with the insulating layer from
a local water supply, that voltage is around 1,340 volts.

It should be understood that the bi-filar wound coil (that is, wound with two strands of wire side by side) generates
very sharply rising, very short voltage spikes, typically in excess of 1,000 volts in spite of the electrical supply
being less than fourteen volts. The coils used by Dr Cramton are wound on ferrite rods, 300 mm (11.8”) long and
10 mm (3/8") in diameter. As only 100 mm long rods were available, these were constructed by placing three
inside a plastic tube. The coil winding is of enamelled copper wire and to allow sufficient current carrying
capacity, that wire needs to be 22 swg (21 AWG) or a larger diameter, that is, with a lower gauge number such as
20 swg. These coils are wound to give an inductance of 6.3 mH on each of the two windings.

The circuit below is the one being used at this time. You will notice that an additional pole has been added to the
Gating On/Off switch so that the timing components are switched out when the gating signal is turned off. This
gives added protection for the Gating 555 chip in the circuit, preventing overheating when it is running but not
being used. The frequency used with Dr. Cramton’s cell is 4.73 kHz although this is not the optimum frequency
for the cell. The alternator imposes a certain limitation on the highest possible frequency, but the frequency used
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has been shown to be the most effective and it is a harmonic of the optimum frequency. This is a bit like pushing

a child on a swing and only pushing every third or fourth swing, which works quite well.
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Dr. Cramton says: “l would like people to know that the scientific community is working on these projects and this
technology is now a fact of science and not conjecture”.

Dr Cramton has performed repeated performance tests on a 40 kilowatt diesel generator and the results were
highly consistent, coming in within 1% each time on ten successive tests. Here is his graph of the results of this
preliminary work:

Diesel 40 Kilowatt Generator Tests
SalHr
45
4 /
35
3 *""f
25 / gt

-~ / —— Mo hydroxy

2 ’/" -
// ‘/ ——6 |prm hydroxy
15 ] /.——
1 -
0.5
|:| T T T 1
1 2 3 4
25% a0% 5% 100% Load

The gains at full 40 kW load are about 35%, representing a reduction of 1.4 gallons of diesel per hour. As the
generator is part of the equipment of a major power supplier, it is likely that the number of generators will be
manipulated in relation to the demand and so the continuous overall gain is likely to be about 33% even with such
a low hydroxy input as 6 Ipm. The investigation and development is continuing.

Bob Boyce’s High-Gain Toroidal System.
Bob Boyce has recently released a different method for water-splitting using his flat-plate electrolyser-style
construction and pulsed with just twelve volts as in the above water-splitter designs. Bob's circuit is:

Vehicle Screening

electrics

Gas-pressure
switch

Water-splitter

Electronics
board

Here, the electronics board produces three separate, tuneable, very sharp square waveforms as described in the
D9.pdf document mentioned earlier. These three waveforms are integrated into a single complex waveform when
each is fed into a separate high-precision, high-specification winding on an iron-dust toroidal transformer core.
This signal is stepped up to a higher voltage in the secondary coil of the transformer and then applied to the
electrode plates via a choke coil on each side of the unit in exactly the same way as in the previous designs.
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Resonance.

Water-splitters only operate properly if are held on their resonant frequency. Stan Meyer has a patent on his
electronics system which would locate, lock on to and maintain the electronic pulsing at the resonant frequency of
his cell. Unfortunately, Stan's patent just gives broad outlines for the methods used.

The John Bedini battery-charging pulse circuits have been very successfully applied to water-splitter cells. Here,
the cell itself is part of the frequency control of the oscillator circuit and the arrangement might look like this:

Trigoer

150 #24 .ﬂ-.'l.-"'-.l'G4 % F

150' & 20 205 | Drive

100
0.5y
15-turn preset
1K 025w Electrolyser
14007
@ i_
Driving T
. 2M3055 hettery :
1M4001 Neon

This idea is advocated on a YouTube video put up by a user whose ID is "TheGuru2You" where this arrangement
is suggested:

O
12V Electrolyser
100 ﬁ—h—Hyg;usxy
S0pF
et
2. T
1I]H§‘
IDI]"q.-"

TheGuru2You states that he has built this circuit using a capacitor instead of the water-splitter and he says that he
can confirm that it is self-powering, something which conventional science says is impossible (unless perhaps, if
the circuit is picking up radiated power through the wiring of the circuit). Once a twelve volt supply is connected
briefly to input terminals, the transistor switches on powering the transformer which feeds repeating pulses to the
base of the transistor, sustaining the oscillations even when the twelve volt supply is removed. The rate of
oscillation is governed by the resonant frequency of the water-splitter unit. Consequently, as the resonant
frequency of the cell alters because bubbles form, the pressure changes, the temperature changes, or whatever,
the circuit automatically tracks and maintains that optimum frequency.
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Dave Lawton’s Auto-Tune Circuit.

Dave Lawton uses a different method as he has designed and built a Phase-Lock Loop ("PLL") circuit which does

the same thing that Stan Meyer's automatic circuit did. This is Dave's circuit:
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This circuit has been used very successfully by a number of people. One experimenter had the circuit built by a

friend as he is not very confident with building electronic circuits. The construction looks like this:
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The two air-core coils are wound separately rather than bi-filar wound, and some experimentation with different
types will be undertaken to see the effect on overall gas production. This circuit is shown in the following video,
driving a 2.6 inch long pair of electrodes with a 2 mm gap between them, sitting in a test cell. The electrodes
have seams and are made of an unknown quality of stainless steel and can be seen at the top of the photograph
above. The video: http://www.free-energy-info.com/PLL.avi shows considerable gas production with almost no
current draw and the cell staying completely cool.

Running Electrical Generators on Water Alone.

In the UK, three men managed to run a generator on water alone, using just simple things which are within the
scope of the average handyman in his workshop. They bought a standard petrol-driven electrical generator off
eBay and managed to run it without using any petrol. They used a hydroxy gas flow which they measured at just
3 Ipm and they test loaded the 5.5 kilowatt generator with 4 kilowatts of equipment. Afterwards they abandoned
the generator and moved on to a much bigger engine as their plans are to sell electricity to the local power
company. They said: the equipment was put together by my associate, who supplied the water/electrolyte (not a
standard electrolyte, 0.4% by volume). It was a 5 kW petrol generator (about 300cc). We attached a Chevrolet
alternator which constantly charges a 12-volt 55 Amp-Hour battery, which in turn powers six HHO tubes, each of
which draws 6 watts, for a total of 30 watts. The outputs of these electrolysers are connected in series and they
feed the gas into a low-pressure butane gas “camping” tank which has an 18 psi pressure release valve. This
tank feeds the air intake of the generator which is adjustable with a choke. We loaded the 30-amp socket of the
generator with various drills, heaters etc. working, for more than four hours. The maximum load which we tried
was 4 kilowatts, being a bar heater, a kettle and two drills. The tubes are heavy-duty plastic (for 80 psi pressure).
Inside are 4 tubes of stainless steel (3 positive and 1 negative). Each tube created 1 litre of gas every two
minutes which is a total of 3 litres per minute. They eventually become warm to the touch, but they do not get hot.

They have no plans to ever sell adapted generators and so they have no objection to the sharing of the following
information. Here is how they made their eBay generator operate without petrol:
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Running an Electrical Generator without Fossil Fuel

In Broad Outline

In order to achieve this objective, very much like Stan Meyer, we need to feed the engine three things:

1. Air - this is fed in as normal through the existing air filter.
2. Hydroxy gas - how to make this has already been explained in considerable detail.
3. A mist of very small water droplets, sometimes called "cold water fog".

Also, we need to make two adjustments to the engine:

1. The spark timing needs to be retarded by about eleven degrees.
2. If there is a "waste" spark, then that needs to be eliminated.

To summarise then, a good deal of work needs to be done to achieve this effect:

1. An electrolyser needs to be built or bought, although the required gas production rate is not particularly high.

2. A generator of cold water fog needs to be made or bought.

3. Pipes need to be installed to carry these two items into the engine.

4. The engine timing needs to be retarded.

5. Any waste spark needs to be suppressed.

6. Water tanks are needed for the cold water fog and to keep the electrolyser topped up.

7. Ideally, some form of automatic water refill for these water tanks should be provided so that the generator can
run for long periods unattended.

If we omit the electrical safety equipment which has already been explained in detail, and omit the hydroxy gas
safety equipment which has already been explained in detail, and skip the automated water supply details and the
starting battery, then, a generalised sketch of the overall arrangement looks like this:

— 1|
—| Electrolyser
AIR FILTER +
12
AIR —>» |:|;== Motor Gen. —{ ]
55 kW MAINS
f .
Water
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Here, they have opted to feed the hydroxy gas into the air system after the air filter (a thing which we normally
avoid as it is not helpful for the hydroxy gas production efficiency, but the first step is to reproduce their successful
method exactly before seeing if it can be improved further). Also fed into this same area is the cold water fog
which is comprised of a very large number of very tiny droplets. The air enters this area as normal, through the
existing air filter. This gives us the three necessary components for running the generator engine without using
any fossil fuel.

Creating the cold water fog

There are three different ways to generate the spray of very fine water droplets which are a key feature of the
success of this way of running the engine. One way is to use a Venturi tube, which, while it sounds like an
impressive device, is actually very simple in construction:

12V
AIR + Motor m
3.5 kW
Water

Venturi tube

[ =
L

It is just a pipe which tapers to a point and which has a very small nozzle. As the engine draws in the air/hydroxy
mix on it's intake stroke, the mixture rushes past the nozzle of the Venturi tube. This creates an area of lower
pressure outside the nozzle and causes water to exit through the nozzle in a spray of very fine droplets. Some
perfume spray bottles use this method as it is both cheap and effective.

An alternative method of making the cold water fog is to use one or more "pond foggers". These are small
ultrasonic devices which are maintained at the optimum operating depth in the water by a float. They produce
large amounts of cold water fog which can be fed into the engine like this:

GAS T |
12
AIR% Motor Gen. = .~ ]
MAIMNS
==
Fogger
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A third method is to use a small carburettor of the type used with model aircraft. This does the same job as a
regular engine carburettor, feeding a spray of tiny water droplets into the engine air intake. The physical
arrangement of this option depends on the construction of the air filter of the generator being modified. You will
notice that the people in the UK who did this, used a small gas tank with an eighteen pounds per square inch
pressure release valve. This is not possible with the highest quality of HHO gas as it cannot be compressed that
much. However, with a lower grade of HHO which has some water vapour mixed in with it, it is possible to have a
gas reservoir with that sort of pressure in it. In this case, except possibly for starting, their gas production rate is
probably not high enough to allow much raised pressure inside the tank. Obviously, the gas-pressure switch on
the electrolyser and the one on the gas storage tank will have similar operational pressures.

Some Safety Features

Up to this point, the electrolyser has been shown in bare outline. In practice, it is essential that some safety
features are incorporated as shown here:

GAS-PRESSURE
-g" = % / SWITCH
o A ‘?D:
et N =28 CONTACT
K S BREAKER
— Electrolyser /s
Gﬁi 18 P.S.J. VALVE
12
AIR —> |:|;== Motor Gen. ="+ "]
MAINS
VOLTAGE
E— OUTPUT
Water

These safety devices should be familiar to you by now as they have already been explained earlier in this
document.

The Reason for Changing the Timing

The fuels used with most internal combustion engines are either petrol (gasoline) or diesel. If you are not
interested in chemistry, then you are probably not aware of the structure of these fuels. These fuels are called
"hydrocarbons" because they are composed of hydrogen and carbon. Carbon has four bonds and so a carbon
atom can link to four other atoms to form a molecule. Petrol is a long chain molecule with anything from seven to

nine carbon atoms in a chain:
TEEREY YR
A A R
H H H H H

Diesel has the same structure but with eleven to eighteen carbon atoms in a chain. In a petrol engine, a fine
spray of petrol is fed into each cylinder during the intake stroke. ldeally, the fuel should be in vapour form but this
is not popular with the oil companies because doing that can give vehicle performances in the 100 to 300 mpg
range and that would cut the profits from oil sales.

The petrol in the cylinder is compressed during the compression stroke and that reduces its volume and raises its
temperature substantially. The air/fuel mix is then hit with a powerful spark and that provides enough energy to
start a chemical reaction between the fuel and the air. Because the hydrocarbon chain is such a large molecule, it
takes a moment for that chain to break up before the individual atoms combine with the oxygen in the air. The
main engine power is produced by the hydrogen atoms combining with oxygen, as that reaction produces a large
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amount of heat. The carbon atoms are not particularly helpful, forming carbon deposits inside the engine, not to
mention some carbon monoxide (CO) and some carbon dioxide (CO2) as well.

The key factor here is the slight delay between the spark and the combustion of the fuel. The combustion needs
to happen a few degrees after Top Dead Centre when the piston is about to start its downward movement in the
power stroke. Because of the delay caused by the hydrocarbon chain breaking down, the spark occurs a few
degrees before Top Dead Centre:

Molecules split
into smaller
particles

Petrol {gasoline)
vapour

xplosion

E
. Power
stroke

‘ ‘ Compression

/ Stroke \
Spark occurs .
8 degrees hefore . Egﬂgglrtér‘lag%%lgrs
Top Dead Centre Top Dead Centre

If you were to replace the petrol vapour with hydroxy gas, then there would be a major problem. This is because
hydroxy gas has very small molecule sizes which do not need any kind of breaking down and which burn instantly
with explosive force. The result would be an explosion which occurs far too soon and which opposes the
movement of the rising piston as shown here:

Hydroxy gas Explosion
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The forces imposed on the piston's connecting rod would be so high that it would be quite liable to break and
cause additional engine damage.

In the case of our electrical generator, we will not be feeding it a mix of air and hydroxy gas, but instead, a mix of
air, hydroxy gas and cold water fog. This delays the combustion of the hydroxy gas by a small amount, but it is
still important to have the spark occur after Top Dead Centre, so the ignition of the generator needs to be retarded
by eleven degrees.

Engine design varies considerably in ways which are not obvious to a quick glance at the engine. The timing of
the valves is a big factor here. In the smallest and cheapest engines, the engine design is simplified by not
having the spark timing taken off the cam-shaft. Instead, production costs are cut by taking the spark timing off
the output shaft. This produces a spark on every revolution of the engine. But, if it is a four-stroke engine, the
spark should only occur on the power stroke which is every second revolution of the output shaft. If the fuel is
petrol, then this does not matter as the extra spark will occur near the end of the exhaust stroke when only burnt
gasses are present in the cylinder.

Some people are concerned when they think of hydroxy gas burning and producing water inside the engine. They
think of hydrogen embrittlement and rusting. However, because of the nature of the hydrocarbon fuel already
being used, the engine runs primarily on hydrogen anyway and it always has produced water. The water is in the
form of very hot vapour or steam and the engine heat dries it out when the engine is stopped. Hydrogen
embrittlement does not occur as a result of using a hydroxy gas booster.

Anyway, if we were to delay the spark until after Top Dead Centre as we must, then the situation is quite different
as the waste spark will also be delayed by the same amount. With most engines, at this point in time the exhaust
valve will have closed and the intake valve opened. Our very flammable gas mix will be b