X-20 TECHNICAL REPORT
Solar Smelter

The X-17-A is a patented high temperature solar concentrating collector. This particular design integrates ergonomics and safety. This is ideal for solar cooking, but has other applications, like heating hot water, or melting of low temperature plastics. There is one new field, which is unexplored, and that is the use of concentrated sunlight to heat up “geologic glow rocks” so they glow at night time.  It is a portable energy system. 
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The X-17-A is 48 inches across, and contains a 1) half shell parabolic shell, 2) a tilt able planar reflector, and 3) a tracking frame on wheels. In the center is the crucible, or hot spot (as shown by the frying pan with glass lid). 
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The only part that gets hot is the focus; the rest of the Solar Smelter stays cool
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Unique are the wheels. At the back is one wheel, and in the front are two wheels. The back wheel is offset by 90 degrees, thus allowing for easy rotation. Shown are casters, for on a level surface, but optional other wheels can be used, such as wagon wheels, or bicycle wheels, so as to make it roll easily. 
 
To tilt the planar reflector, pegs are used, on a pegboard (patented). Shown is the use of Philips head screw drivers, however, in mass production, something similar can be done, with a blunt end for safety. A handle is recommended, in that it reduces the liability of someone poking themselves.  A large diameter shaft should be used, not narrow, so as to reduce the liability of a puncture wound. 
[image: C:\Users\Martin\Desktop\101MSDCF\DSC00018.JPG]




The unit is assemble/disassemble able, so as to allow it to be boxed and shipped. It is recommended that wing nuts be used, so as to make it easy for the user to assemble. The design should be so simple, it simply falls together. The preferred material for the frame is aluminum. 
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Each unit should have a name plate, and also safety information. This information should be attached to each unit manufactured. The data on this name plate(s) should contain the following information
1. Name of manufacturer
2.Date of manufacture
3. Serial Number (important for tracking for maintenance)
4. Logo
5. Rating (in this case 2,000 B.T.U. per hour, ½ kilowatt optical)
Addition of the U.S. Patent number would make it easier to import into the United States. (U.S. Patents  8360052, 8776785, 5113845). Other applications and patent art exist, but are referenced in these patents. Licensing of the patents are available. Other information should be attached to the back of the X-17-A, especially safety and liability information.  This statement should be clearly added:

Limitation of Liability
This is NOT a toy. The user is solely responsible for this Solar Smelter safe use. The manufacturer, inventor, nor Solar Smelters Global shall be held responsible for injury or burns or death. Keep away from small children and animals. Personal Protection Equipment is recommended. Warning:  can catch objects on fire. Keep shut down and away from sunlight during none use.
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It is important to note, it will catch things on fire. Shown is a piece of cardboard burning.
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The X-17-A though is perfect for solar cooking of food, it isn’t so powerful, but small enough to cook food in a frying pan, or boil water.  What has been successful is the use of cast iron frying pan, with a glass lid on top. Sometimes, solar chefs use a high temperature clear plastic bag wrapped around the outside. This will increase the temperature, an additional 100 degrees. The plastic bags are recycle able and can be made of organic materials. 
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Other types of cook ware can be used, such as a kettle for making hot water.  Temperatures are in the high 300 to 500 degrees, depending on weather conditions. Unique, to the X-17-A is the sunlight comes in from the top of the cook ware (not bottom), thus the food is dosed with concentrated sunlight. In effect, you cook first with light, then heat. The light actually penetrates the food, adding a unique flavor, and nutrition. Other solar cookers cook with heat of the sun, not light. The light hits the bottom of the cookware, thus heating the cookware first, not the food on other types of solar cookers. More information about the solar cooking market can be obtained by contacting Solar Cookers International, in Sacramento, California (2400 22nd #210, 95818, United States). 

But there are other applications, the X-17-A is a portable energy system, without the need to use fuels or wood. It is very clean. Low temperature plastics can be melted, and casted into useful tools. Anything that heat is needed for. 
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One application that is new, and unexplored, is the use of glow rocks. This is actually an old art, in that the ancient Romans used solar heated glow rocks, to light lighthouses, to guide ships to harbor. It is unknown what type of crystal is being used. However, we suspect it was probably Calcite, or Fluorite. This needs to be investigated. Presently being marketed are glow rocks for fish aquariums, which is made of Aluminum Strodium.  Materials such as these need to be investigated: Calcite, Scapolite, Fluorite, Willamite, Gypsum, Aragonite, Adamite, Sodalite, Opalite, Hackmanite, Fossil Algae, Tremolite, Resinous Coal, Turritella Agate, Selenite, Chalcedony, and others. The phenomenon is called Fluorescence. These illuminate in different colors. All materials glow when heated, but certain minerals will be brighter than others. 



The most difficult part to manufacture is the parabolic half shell (patented).  These can be manufactured, much like satellite dishes, using a stamping process, or spun aluminum, or casting process. Numerous materials can be utilized, such as acrylic with a vapor disposition of aluminum or silver. The preferred material is aluminum, though steel can be used. Aluminum does not corrode and is highly reflective, and last a long time. It should be noted there are two aspects to the parabolic half shell; the first is the “insert” which is reflective of the full wavelength of the sun’s energy. (Note: do not use chrome, it absorbs too much of the sun’s energy).  The second aspect is the outside substrate shell. It protects the insert from damage, and is structurally stronger. Electroplating is the preferred method of applying a solar reflection surface. Solar reflection films are available. However, electroplating lasts longer over a period of time. Solar reflection films are more reflective of sunlight, but will degrade over a period of time. A combination of both is an option. Solar reflection films can be adhesively attached to the surface of an electroplated surface, as a repair. However, a hybrid combination of both a solar reflection film and also an electroplated surface would add additional sunlight, in that the solar reflection film is slightly transparent.  Note: the parabolic half shell is in two sections, bolted together. 

In ancient times, people in China and Egypt use to manufacture “burning mirrors”. They used silver, gold and copper, with the gold on top of the silver, to keep the silver from tarnishing. The copper was the substrate. In China, a factory was discovered making tiny “cigarette lighters” using solar energy. One burning mirror was discovered in King Tut’s tomb.  Solar Smelter Technology TM is actually a rediscovered lost art. In ancient times, large solar smelters were used to make perfectly smooth granite bricks for the pyramids. 
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The X-17-A is 48 inches wide. However, there are two other versions, the X-17-B and the X-17-C. The 
X-17-B is larger, and is twice as wide; at 96 inches (or 8 feet); this turns out higher temperatures, and should be able to do larger size foods, such as our famous solar cooked turkey. We have done solar cooked turkeys from frozen, start in the morning at 9am, and pull off pulverized at 3pm. The turkey is wrapped in dual Reynolds Turkey Oven Bags (which are clear). The concentrated sunlight brings the turkey to a boil. Really fascinating. Sometimes we wrap this up in blankets, and serve hot at midnight. The turkey is usually stuffed with garlic. As a joke, sometimes we ask people to help carve the turkey, only to find them totally surprised when they open the turkey bags, to find it pulverized by solar radiation. The X-17-B we suspect will be able to melt glass bottles or melt cans for casting. It is recommended that a counter weight be added to the planar reflector to make it more tilt able. 

The X-17-C is again twice as big as the X-17-B, and is much more powerful. It is 192 inches wide. (or 16 feet).  This would have application for mining, or mineral processing. It is possible for example, magnetically mine black sand. This black sand would then be placed in the X-17-C, and then silver would be melted out, to form coins.  It should be noted, that many rare metals go for $400,000 a pound, and are rare. Solar Smelter technology could reduce the cost of rare metals, by allowing for local smelting. Many of these rare metals are contained in volcanic sands, and can be extracted with a simple magnet.

This particular tracking frame using is not the only design for tracking. Lower cost versions can be developed.  We commonly refer to the X-17-A, X-17-B, and the X-17-C as the “bicycle version” of the solar smelter, in that it uses bicycle wheels, and fully tracks the sun. This particular design is manual.
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A simpler tracking frame can be designed. Instead of using a pegboard, rods are used to adjust the tilt of the planar reflector. The parabolic half shell then becomes integrated with the tracking frame. 
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Do note many of the safety features of the particular concentrating solar collector. The focus is low to the ground, thus a low center of gravity. Surrounded on the back side is the parabolic half shell, in the front is the planar reflector. Thus the focus is guarded. Other concentrating solar collectors have the focus of the sun in the air, dangerously. Plus, the device can be shut down, by simply lifting the planar reflector, or turning away from the sun. Corners should be beveled and not sharp, so as to prevent cuts. The fact is the focus is guarded by the structure. Safety is integrated into the design, thus reducing liability. 



Thank you for taking an interest in our solar smelter project
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