Notes on the construction of H-2-Opus

These are notes to help fill in some details that were too numerous to mention in the Nuts and Volts article, and to add new information. _________________________________________________________

Initial wiring:

First, I “breadboarded” enough of the circuit for 6 or 8 valves, but instead of connecting valves, I connected LED’s to some output pins on a Basic Stamp. This way, I could test that midi music was actually being interpreted correctly by flashing LED’s instead of turning on valves. Once I was convinced I could make it work, then I built the fountain.

I first built it using a HC11 microcontroller to interpret the midi music, but found that it “missed” too many notes, as I believe that the processor was not fast enough at 4MHz. Changing to a 20 MHz PIC microcontroller fixed this.

_________________________________________________________

Sources of valves and pumps:

I got my valves and pump from Mendelson Electronics, but I am informed that they are out of the kind of valves and pump that I used.

Surplus valves are a good way to go because the price is very favorable, but sometimes require some creativity in being able to connect them. The downside is that there is a smaller selection available.

I think that valves using 25VDC work well with the other circuit components that I have used, and they are easier to find. You need a one-way normally closed valve, but a two-way valve can be used if you plug up the normally open side. Make sure you are getting a water valve, as air valves will not work; they have orifices that are too small.

The Herbach and Rademan Company has a valve that looks very promising, but I have not tried it. They have assured me that this is for water, and the price is great. It is the “Brass Solenoid Valve”, part #TM01VLV4472. They can be found at www.herbach.com, or 800-848-8001.

A new valve that looks like a good candidate can be purchased from Clark Solutions at www.clarksol.com, or 978-568-3400. It is part 

#S51-1-G-A-16-N-1-A-D5.

 Motion Industries is a company with franchises in numerous locations, and they have lots of different kinds of valves available. If there is one near you, then you can look at their big catalogs and pick from all kinds of valves. They can also be found at www.motionindustries.comwww.motionindustries.com, which will tell you their locations, but the website is not able to get into details about their products.

_________________________________________________________

Pumps

I used a 500GPH Submersible pump. One very much like it is available at McMaster-Carr, www.mcmaster.com. It probably has a little more power than I need, but it allows me to shoot all 16 of the valves in the center circle at once, and not have the height of the water jets reduced very much. My previous fountain had 16 valves in the center, too, and a much smaller pump. When all 16 valves are on at once, the level of the water spouts is about 2/3 the height of one valve that is on all alone.

_________________________________________________________

Thorsten Klose has given me permission to put my modified versions of his code on the Nuts and Volts website. He should be commended for all of the work he has done with midi, and putting it all on the web where everyone can use it. Thank you, Thorsten!

I varied from Thorsten Klose's midi input circuit, by using the "Midi Gizmo" from Zorin Microcontroller Products at www.zorinco.com
It has all the parts and plugs on a printed circuit board, and is an easy way to go.

_________________________________________________________

To make a flow control valve for plastic tubing:

Take a 1/4" brass nut, and drill it out until the threads are gone. From the edge of the nut, tap an 8-32 threaded hole into one of the flat faces of the nut. A short 8-32 brass machine screw goes in this hole. Run the plastic tube through the big hole in the nut, and the screw tightens to pinch the tube. A small piece of copper pounded into a cup shape cushions between the end of the screw and the tubing.

_________________________________________________________

The ULN2003A Darlington transistor driver chips have limitations on how much power they can handle, and for this reason some care must be taken not to have too many things turned on at once by one chip. Each in/out can handle 500mA, but 3 valves on at once will really push the power handling capabilities. I used 13 of these chips (they are inexpensive), and tried to distribute the valves among them. In particular, since I knew the 16 valves in the center ring would sometimes be on at once, I made sure that no chip had more than 2 of these valves connected to it. Suppose I somehow turn on 3 or 4 things at once with one chip? This is likely to be for only a short duration, but the added precaution of gluing heat sinks to these chips increases their power handling capabilities.

Selection of valves that don't use too much current (400mA in my case) is helpful. Using relays that are not too power hungry also helps. 

_________________________________________________________

Laser power:

My circuit diagram calls for 0-33 ohms for the series resistor. I used two different brands of laser pointers. I used no resistor (0 ohms) for the lasers that had 3 button batteries, and 33 ohms for a laser that used two AAA batteries.

_________________________________________________________

To power all of the valves, I used a switching power supply. It needs to have no minimum load requirements, since there are times when almost nothing is turned on. It needs to handle at least 17 valves and 3 relays (for lights) all turned on at once.

I used a number of "wall wart" power supplies for other power requirements, as they are inexpensive and easy to use.

The transformer that supplies 12VAC for the lights needs to be able to handle enough current to turn on the all halogen spotlights that I might want to have on at once. Two 35-watt bulbs and a 50-watt bulb will use 10 amps at 12 volts! Wall warts need not apply for this job.

_________________________________________________________

My on/off button is a brass flower in the middle of the front skirt. It is connected by a mechanical linkage to the actual button underneath. Esthetically I wanted the button in this position, but inside there was not enough room at this location for the switch and also protection for the switch from water accidents. The center area also holds a light/servo/color wheel, a light for the conductor's podium, and plumbing for the conductor.

_________________________________________________________

The hole in the floor of the pond leading to the pump underneath has a copper cover with a smaller hole to admit water. This hole has a replaceable brass screen to keep the water going to the spouts clean. The screen will eventually deteriorate, and needs to be replaceable.

_________________________________________________________

The frame is constructed with some attachment points on the back for 5/16” bolts. Some skids made of 1” square steel tube can be bolted on so that it can be laid on its back and slid into a vehicle.

=====================================================

Patinas:

For all patinas the work needs to be thoroughly cleaned with TSP and a scrub pad or sponge and pumice, rinsed in distilled water, and dried. Very small parts were cleaned with pumice, a rubber cup in a Dremel moto-tool, and TSP/water. A toothbrush with pumice and TSP/water works good, too.  If the water beads up on the surface, and does not sheet smoothly, then it is not clean enough.

Use glasses, gloves, and a mask when handling chemicals. Most of the chemicals I used are not badly toxic, but the "Pewter Black" and the concentrated sulfuric acid are nasty, and should be used with great care and good ventilation as well.

____________________________

Mottled shades of brown:

I used this on the floor of the pond, and the shack. This is pretty, kind of "fall colors on copper". It will eat up solder joints if you don't have enough solder, so use plenty of solder for this one.

Copper Nitrate

100 gm

Distilled water

.5 liter

Mix the solution and coat it on shredded eggshell cartons (sold as pet bedding in a pet store). 

Cover the work in it, and leave the whole thing covered in plastic for 2 days, and uncovered for 4-5 days.

Remove, gently wash in cold water, rinse in distilled water, and dry in air.

____________________________

Mottled blue and green:

This makes the copper greenish brown, with etched areas of darker blue/green. I used this on the turtle.

Ammonium Carbonate
37.5 gm

Copper Acetate


15.0 gm

Salt




12.5 gm

Cream of Tartar


12.5 gm

Distilled water


 250 ml

Mix the solution, put it on pet bedding like above. Pack this around the copper, and cover it for 1-2 days. Rinse with cold water and dry. It turns slightly greener after 1-2 weeks.

_____________________________

Orange/Brown:

This is a somewhat even orangish-brown color. I used this on a bunch of the insects.

Copper Sulfate

6.25 gm

Copper Acetatae

1.25 gm

Salt



2.0   gm

Potassium Nitrate
1.25 gm

Distilled Water

1 liter

Boil the copper in this solution for one hour, rinse and dry.

_____________________________

Dark Brown:

This is a rather even dark brown, used on the piano and lots of the screws.

Copper Sulfate


50  gm

Ferrous Sulfate


5   gm

Zinc Sulfate


5   gm

Potassium Permanganate
2.5 gm

Distilled water


1 liter

Boil for 15 minutes. Remove and wash layer away with hot water and a bristle brush. Rinse and dry.

______________________________

Black:

I used JAX "Pewter Black" for small details like hats, glasses and moustaches. Don't insects have moustaches? Paint it on, and brass or copper turns black right away. This chemical mixture is available from places that sell supplies for making stained glass.

______________________________

Bryant Laboratory has many pre-made patinas, too. I tried some with limited success. My experience with patinas is limited, and the above recipes worked the best for me. There are lots of green patinas, but none of them seemed uniform enough in color to me. Some would not hold up well under the finish with water around all of the time. I tried a beautiful green patina that turned to awful after a month of use. The pigmented clear finish got a much prettier result for the green.

=====================================================

My article in Nuts and Volts is not intended to be step-by-step instructions on how to make this fountain, as this would take a whole book. I do believe that I have provided enough information for someone with some electronics experience, some imagination and some mechanical know-how to make one. After all, I am a dentist, and not an electronics engineer.

My hope is that if you make a similar fountain, that you will find this information a guideline to change into something in your own style. Some thoughts: if you make it too small, you will have a hard time fitting everything inside of it. If you make it too big, you will not be able to get it through the door of where it will be put, and not be able to get it into your vehicle to get it there. It will not be suitable for some locations if it is too big. Will your spouse let you keep it?

My fountain took 2 years to build, in “spare” time. A considerable amount of time was used in learning and experimenting to make things work. I had to learn two flavors of assembly language (HC11 and PIC) during this process. Another fountain might be built much faster, but then I might just get even more carried away in the design and take just as long. 

The fountain can be simplified to save cost and building time. My first fountain has 27 valves, no lights or music, and is all pre-programmed on two Basic Stamps. It took 9 months to make, but also had some effort involved learning the Basic language and the tricks of using Basic Stamps. I also made all of the solenoid valves, which I do not recommend.

The musical fountain can be made less expensive by running it from a computer’s midi out. You then eliminate the midi player and the sound module, but lose the ability to push a button and have it all begin the performance in about 8 seconds.

Where my musical fountain cost a bit in time and money, I have no regrets. It was extremely fun to build, and there have been many rewarding moments with it.






Vic Chaney

