BUILDING AN ELECTROLYZER the Water4Gas way
PARTS LIST

Appendix “Replacement Parts” tells you all about the replacement parts necessary to fix the system, and exactly where to get them. You have online and offline options which will be significantly different according to:

1. Your physical distance from good hardware stores and craft stores,

2. The quantities you wish to manufacture.

Generally, allow me to assume that you will not be starting from large-scale manufacturing. You will probably choose to start from small quantities and grow as you go. Wise decision! If you ask me, this is the only healthy way. Ok, if so then you don't need to go online and get dirt-cheap high-volume prices. Just visit the local shops and buy small quantities as needed.

What you will need for the main unit:

	DESCRIPTION
	P/N
	UNITS
	QTY

	
	 
	 
	 

	TUBING - CLEAR 1/4 
	00014
	FT
	1.00

	HOSE - VACUUM 7/32
	00017
	FT
	5.25

	HARNESS - WIRE W/RELAY
	00018
	EA
	1.00

	HARNESS - WIRE FUSE 30
	00019
	EA
	1.00

	RELAY - 30 AMP
	00020
	EA 
	1.00

	FTG - CONN 1/4 X STR
	00011
	EA
	1.00

	FTG - T UNIVERSAL
	00015
	EA
	2.00

	FTG - CONN AIR 
	00034
	EA
	1.00

	CONN. BLUE
	00036
	EA
	1.00

	JAR - CAN WIDE MOUTH
	00001
	EA
	1.00

	CAP - MOD.SINGLE CELL
	00024
	EA
	1.00

	BOLT - 1/4-20 X 7/8 Z/P
	00005
	EA
	2.00

	NUT - HEX 1/4-20 Z/P
	00006
	EA
	2.00

	WASHER - FLAT 1/4 Z/P
	00007
	EA
	2.00

	WASHER - LOCK 1/4 Z/P
	00008
	EA
	2.00

	NUT - WING 1/4-20 Z/P
	00009
	EA
	2.00

	CAP - PVC 1/2"
	00034
	EA
	1.00

	PIPE - PVC 1/2" X 1"
	00035
	EA
	1.00

	WASHER - PVC 
	00036
	EA
	1.00

	FTG. - ELBOW 1/4 X 90
	00010
	EA
	2.00

	BUBBLER - ADJ  DAB
	00012
	EA
	1.00

	TUBING - CLEAR 1/4 
	00014
	FT
	1.00

	ANCHOR RIBBED - YEL
	00016
	EA
	1.00

	TOWER ASSEMBLY
	00023
	EA
	1.00

	WIRE - ELEC. 60" ANODE
	00027
	EA
	1.00

	WIRE - ELEC. 60" CATHOD
	00028
	EA
	1.00


* You may use Stainless Steel grade 302 or grade 304 for the “Cathode” (the minus volt wire), but grade 316L is essential for the “Anode” (the plus volt wire). If you're going to use both in one device, it is important to always make note which is which. Also remember to put a RED wingnut on the bolt connected to the 316L wire, and a BLACK wingnut on the 302/304 wire.

The reason I suggest using two types of wire is to save costs in mass production. If you're building a small numbr of units, stick to all 316L for simplicity. The difference in cost per device may be a couple dollars at most.

The wire diameter I used was 0.035", however this is not critical. If you have a thin wire, you can double it or even triple it for durability (and for better contact with the water). The length of 60" is approximate and will double if you double the wires. Leave some spare, experiment with your design until you get the length right.

** Many readers asked where to get the "ribbed anchor" - they've been asking all over town and nobody knew what a ribbed anchor was or where to get one. Well, this is the simplest and cheapest part of the entire design, and can be found in almost every home. It's one of those small anchors that you use to hang pictures with. You drill a hole in the wall and then you place a little plastic thing inside, to hold the screw. That's the anchor! 

Instead of an anchor, you may use an aquarium bubbler stone, or a small irrigation diffuser. As long as it is small enough to stick into a 1/4" hose, and can diffuse the air so it bubbles, it's good.

The list above makes one energy-converting device. To complete the system you will need the following accessories: 

· Vacuum Hose, 1/4" 7/32 I.D.” Length you'll need TOTAL is 43” if you build two outputs. Less for 1 output. Let me explain: you can build this device with one or two outputs. The advantage of the double output is that it simplifies installation for the dual-HHO suply (see electrolyzer installation chapter).

· Vacuum Tee, Universal 

· Wire, Red 14-GA 32”

· Wire, Black 14-GA 32”

· Fuse Holder +fuse 

· Baking soda, 3.8 oz is good for (roughly) 6-10 months of usage

· Butt Terminal 16-14 AWG 

· Spade Terminal 16-14 AWG, ¼” or #10

· Cable ties.

MANUFACTURING TOOLS

· Self-locking long-nose pliers, small

· Regular pliers, preferably thick long-nose 3”-4”

· Wire cutter

· Open wrench (or ring wrench), size 11 mm or whatever fits your bolts

· Electric drill

· drill bits: ¼” and 7/32”

· Solder iron

· Caliper or accurate ruler
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Sanding paper, thin

· Terminal crimper

· Glue: Plumbing Goop and Super Glue (Crazy Glue).

MANUFACTURING PROCEDURE

WARNING: Some of the procedures offered below create toxic fumes, such as soldering or strong glues. Work in a well ventilated area and do not inhale these fumes! Hey - I mean it – especially Goop has a very violent smell! What I use to prevent health hazards is this $20.44 respiratory protection mask that I got from a local Airgas shop (welding supplies). The one shown is a 6200 half-mask with a pair of 6001 cartridges (filters), made by 3M. You can find it online, and if you get a different model make sure it can handle toxic gases.
1. Get all the parts and supplies. The appendix on Replacement Parts has all the sources online/offline and estimated prices for USA.

2. Start with creating the lid of the jar. This is the basis upon which everything else will be build on. It should be a plastic lid otherwise you're going to create an electrical short that would burn the fuse every time. 

(It is possible to use the original, metallic lid that comes with the jar. But the electrical problem mentioned above require several insulated washers and special attention. It's not worth the price of a plastic lid if you can get one for the jar you're using. In the USA and Canada quart-size jars are standard; in other countries use what's available or order American made “Bell” jars (also called Mason Jars) from www.Amazon.com). 

Clean the plastic lid of any dust and especially the oily layer left by its manufacturing process. Use vodka for best results (less toxic than acetone or chemical alcohol).

3. If there's a little bump in the middle of the plastic lid (bottom side), flatten it using a solder iron. But be careful not to puncture the lid!
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4. Mark and drill holes in the lid. Use the template below, printed to scale and drilled through. The measurements are not critical but try to be as close as possible to the template. Distances are based on functionality and ease of construction alike. Note that two different drill bits are required. In absence of a drill, make the holes using a solder iron.

WARNING: Using a solder iron or any other heating element on the plastic will definitely create toxic fumes. Work in a well ventilated area and do not inhale the fumes – place a fan behind you or sideways and let the fumes flow away from your face. 

Refer to the diagram below for marking correct hole location:

● The upper two holes (A+B), ¼” each, are for the elbows (HHO outputs).

● A bit lower on the center line (C), 7/32”, is for the check valve hole.

● The two holes on the horizontal line (D+E), ¼” each, for the terminal bolts.

● The lower single hole (F), 7/32”, is for the air inlet (bubbler).
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5. Clean the holes. Using thin sand paper roughen a small area around each hole, from the upper and lower sides, so the glue can later on stick better to the surfaces. I do this step with a piece of sanding paper glued to a cork driven by an electric drill, as shown in the photo below. The cork is held in the drill by a bamboo stick, which also serves as a guide:
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6. Glue two flat washers onto the lid, upper side, using Super Glue. You can use Goop as well, but I chose Super Glue for its fast curing time and its thinness. If you prefer to work with Goop, use a THIN layer and let it cure WITH PRESSURE for 24 hours before proceeding. 

7. Insert and glue onto the 6” vacuum hose, using Goop, one barbed “elbow”. At the other end insert one barbed coupling (without glue). Make two of these.

8. Using Plumbers Goop or J-B Weld (in Autralia: DynaGrip QuikSteel Paste), insert and glue onto the lid, the HHO outputs (the two barb elbows with the two 6” vacuum hoses). Secure the bottom part of each elbows (under the lid) with ¼” nut, screwed on using pliers and glued with Goop. It's quite tricky; in order to succeed you must grip the nut strongly using a small Vice Grip pliers (self-locking long-nose pliers works best here), while supporting the elbow with the other hand. Tie the hoses together using a cable tie (make sure not to over-tighten since that will block free gas flow). 

[image: image4.jpg]



9. Secure the nuts to the elbows with small bits of Crazy Glue, on the visible part of each nut's thread.
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10. Using Plumbers Goop or J-B Weld (in Autralia: DynaGrip QuikSteel Paste), insert and glue the check valve onto the lid. The check valve may be fastened (lower side of lid) with a self-locking nut or a small piece of tubing (0.17” inner diameter) glued with Crazy Glue (Super Glue). Do it quickly while the goop is still wet.
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Many readers have asked about the direction of the Pressure Release Valve. It is added for safety reasons only - in normal operation it is dormant, inactive. It's a "check valve" - it will allow air/liguid flow in one direction but not the other. In our application, we glue it on top of the device POINTING UPWARD. It will let air (or HHO) go OUT but not in. Why? 

In normal operation the engine sucks all the HHO out of the device, and also causes this check valve to be continually closed. Just in case the engine stops doing that (no vacuum), or for some reason there is blockage of the output hose, we DO NOT WANT PRESSURE BUILDUP inside the device, because the HHO might explode. If pressure starts to build up inside (when water expands into gas) the Pressure Release Valve will release the pressure into the atmosphere (once HHO mixes with air, it will not be explosive any more).

When you build the device, then, make sure this check valve, the Pressure Release Valve, points outward. Both of its ends must be open. Do not connect it to any hose, tubing, cap, or anything else.

11. Now build a Plexiglas core (or “Tower”) for the electrodes: cut two pieces of 3/16” to ¼” thick Plexiglas with slots cut halfway as shown in the diagram below, so they can slide into each other. The optimal outside dimensions we've found for each Plexiglas piece are 2.15” width by 5.75” length. Gluing is optional but will help to ease up the rest of the procedure.
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12. The drawing below illustrates an optional way of building the tower. You'll need accurate cutting. Join the parts using Plexiglas cement (www.ridoutplastics.com)
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13. You may choose to glue the Plexiglas “tower” to the lid. At the time of writing I skip this step; instead, strong attachment of the tower is achieved by threading the upper ends of both electrodes through the 3/16” holes. This also allows the lid to flex under strong vacuum.

14. Now cut 30 inches of stainless steel locking wire. 

15. Place the middle point (the fold) on a ¼” bolt, and tie it around the bolt (one and a half turns).

16. Insert the bolt into the lid, add a split washer, (and a flat washer if it's not glued on already) and a 1/4” nut, then tighten using moderate hand force and a wrench (upper side) and an angled wrench or self-locking pliers (bottom side). Refer to the diagram below for correct parts placement.
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17. Insert the loose end of the electrode you've made above, through one of the 3/16” holes in the “tower”. Then position the tower in its final place under the lid (bottom, center).

18. Using one hand to stretch the electrode wire and the other hand to hold the tower, start winding the electrode (the two wires together) in a spiral motion down the tower. Start with a strong pitch (step) down the tower and then slow down to a 3/4” pitch. 

19. When you arrive at the lower part of the tower, secure the edge of the electrode using pliers. Make sure it winds evenly and tightly around the core. Look at the sample. Some practice is required to achieve the desired result. 

20. Repeat the last steps for the second electrode. NOTE: as of 4-15-07, I started braiding the second electrode from a doubled-on stainless steel locking wire. Which means I'm using 4 times the amount of wire (120”), two 60” pieces folded in four and then braiding it using an electric drill. With some patience you can also braid it manually using self locking pliers. The piece holding the other end of the wire must be a ¼” bolt, since the wire sometimes winds tightly on it so it will be ready to use as a set. I drill a ¼” hole in a piece of wood and stick the bolt in that hole. The finished product looks something like this:
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21. When you're done make sure the wires are straight. Inspect the result: the electrodes should wind down with a distance of 3/8” between them most of the way down. It starts with about ¾ of an inch gap and comes closer together to 3/8” from the second tap or so, as the electrodes get down to the submerged area. The photo below will give you a fairly good idea how the finished result should look like:
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22. Now glue the electrodes wherever they touch the tower. Use PLUMBERS GOOP or MARINE GOOP (I'm told by several people that HOUSEHOLD GOOP is just as good but that would have to stand the test of time). A thin to moderate layer of GOOP is all it takes as long as the wire is covered with glue on both sides. 

WARNING: DO NOT BREATHE THE FUME OF GOOP. It is toxic. Work in a well ventilated area WITH A MASK. 

23. The glue cures in minutes – but let it acquire its full strength – wait 24 hours before use! Let it cure in a well ventilated area, away from children, adults and pets.
Prepare the bubbling tube by cutting 6” clear vinyl or irrigation-type non-clear tubing (0.17” inner diameter). Insert a small anchor into the lower edge of this tubing. This is where the bubbling would come out, so make sure enough air can flow through the anchor. I cut off a portion of its sharper side (about 1/3), before inserting it into the tubing.

24. Glue the air inlet using Goop. 
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25. From the bottom of the lid, insert and glue the bubbler tubing onto the lower part of the air inlet. The tubing should be secured to the lid with a small amount of Plumbers Goop (don't clog the opening!)
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26. Secure the loose end of this tubing to one of the electrodes, using a small cable tie.
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27. Add wingnuts to both bolts. MAKE SURE THE RED WINGNUT CONNECTS TO THE THICKER ELECTRODE (I don't think you can buy them in color. Spray or paint regular wingnuts with fast-drying red and black paint). 

28. Carefully inspect the finished unit for missing parts/glue, loose connections or clogged tubing. 

29. Insert the finished unit into a wide-mouth canning jar. 
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30. Use the following wiring digram to manufacture the wiring harness. For improved safety place the short part of the fuse holder facing spade terminal (just in case there is 12 volts live on the wire, it will be protected by the fuse holder casing).   Add installation components: 3.5-ft long vacuum hoses, universal vacuum-T and bungees. Adding a small supply of Baking Soda (we put 3.8 oz or thereabout in a small ziplock bag) and a 5-ft flex wire-protection tubing will make the package complete and as ready as possible for installation.

31. You're done! And ready to pass Water4Gas technology for the benefit of many others. THANKS FOR HELPING TO PRESERVE LIFE ON THIS PLANET!

The manufacturing process given above took years of developing and simplifying. It is calculated to facilitate and balance many factors, such as cost, ease of application and final product functionality. DUPLICATION is key, as well as AFFORDABILITY. Yet it is never perfect and we keep upgrading it all the time. If you find – after practice – that certain steps can be improved or eased up, please let us know so we can let others benefit from it.

This procedure does not require any special machines or skills; it can be taught in local classes, workshops or even professional schools anywhere in the world! The more we teach it, the more we're protected from loss of this valuable technology. And the more we open the doors to the public DEMANDING higher levels of free-energy systems and automotive improvements. Remember, the electric hybrid cars we have today were not due to the goodwill of Big Petrol, but due to the efforts of experimenters and environment-conscious folks like yourself.

Keep up the good works!

PAGE  
13

