Earth batteries:
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What I'm trying to say is this, if you get a small LED for $3 (10-20 year life span) bright as a candle. 
And you make a 1.5 volt battery cell with just vinegar, and cap it tight. 
You have a candle burning for 2 months, non-stop, on a cup of vinegar (25 cents)

I know a regular candle will burn for one night. So will an alcohol lamp. (one night) 
How many candles would you go through in 2 months, at 40 cents each? 
Or how many alcohol refils at 30 cents each? 

This cost a 25 cents for 2 months. 
Just wrap some craft paper around it. 

KC PS again I stress how hard it is to break a LED bulb, they don't work like a regular bulb, they can roll off a work table, land on a cement floor and will work just fine, tiny and portable. five in a matchbox is a life time supply of little lanterns. 

You can also make your own vinegar, bag or bottle rotton fruit with water until it turns into funk wine, then vinegar. Or just use fresh lemon juice and water, or grind up certain plant leaves and mix with water for use right away. Many plants have natural acids.

Note: 
Just use dirt with some water in it, keep it damp. I tested it with no dirt, just water from the tap and got some electricity, using copper foil and aluminum foil. 

But with dirt I got more. 1 volt, but I'm using a cheap meter from a junk kit, and don't really know how to read one anyway. (well it has a dial with a 1000 options, Ma V mV Va MDMA LSD, but on DCv10 I got 1 volt. 

Materials, 
You can sometimes find old windchimes for 50 cents at the thrift store, having 8 nice sized aluminum tube pipes and they will make good materials, also a pair of crutches can often be found there for a couple of bucks and the aluminum tubing can be cut into battery pieces. If you see a screen door in the trash or a broken lawn chair, grab it, they are good source of aluminum for these batteries. 

I scored a set of half a dozen copper cups at a yard sale for a buck. And a few buckets of old beat up galvanized joyce hangers for free a long time ago. I cut a few up with some tin snips, which was a struggle. 

I tried a test using the copper cup as the copper piece, with the dirt in side the cup and stuck a piece of galvanized joyce hanger in the dirt in the copper cup but not touching the copper cup. I got 1.4 volt and more amp than I got when I did the test with just the foil. I will wire a bunch together to make a 12 volt and do tests, seeing how long they run what. I think they are good until the metal desolves. But like anything might lose power if you run something big with them? (Electricity was not my major) 

There are "Microbes" in everything. They try to make it sound inaccessible to regular people, “Microbes at the bottom of the sea floor” 

The ground has been eating metal since the beginning of earth. They mine copper from the ground. The acid rain those worthless fux pump out of their profits is the only thing polluting the ground water. They’re so full of it, a copper pipe in their mouth would give twice the voltage their arse would. 

Anyway if you put it in jars, it isn't going into the "Ground Water" huh? 

Tally Ho

PERHAPS THE SIMPLEST HOMEMADE ELECTRICAL GENERATOR IN THE WORLD 

The very simple, but effective generator described below is the (lateral thinking) result of a number of more sophisticated designs I have been investigating for my NESTA fellowship . It shows in a wonderfully engaging way the fundamentals of electricity generation. 

The generator is made from a coil of wire (about 500-1000 turns) wound around the outside of a plastic 35mm-film can. The two coil ends are connected to an LED. A magnet is then placed in the can and the lid snapped back in place. All you need to do to create electricity and light the LED is shake the film can !! 
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Picture showing various stages of the film can generator. Shown in the middle is one of the small (but strong) magnets. 

MAKING THE GENERATOR
Although you can simply wind the coil directly around the plastic film can (see picture of the first prototype) it is neater and easier to make a simple bobin to wind the coil round. Here's how to do it: 

Step 1
Find a 35mm plastic film can and remove the lid. Cut out two cardboard circles about 50mm diameter and cut out their centres (33mm diameter hole) so that they fit snugly onto the canister. Space the two circles about 1cm either side of the center of the can. Wind on a few turns of insulation tape on to the can, either side of the cardboard to hold them in place. 

Step 2
Use the cardboard circles as a bobbin (or former) on which to wind the coil. Wind on 500 to 1000 turns of thin, insulated copper wire. Add a layer of sellotape to keep them from un-winding. Remember to leave about 10cm or so of wire free at each end. 

Step 3
Scrape off some of the insulation (say 5mm or so) from the ends of the wire (using sandpaper) and connect to the LED (it does not matter which way round). Solder the connections if possible. Use some sellotape to secure the wire and LED to the bottom of the can. 

Step 4
Pop a small (but powerful) magnet into the can and snap the lid back on. Hold the can between thumb and forefinger at the two ends of the can (with thumb or forefinger on the lid to stop it coming off !) and shake. The LED will light !! 
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Close up of the shake-a-gen (a 'thousand-turner') 

HOW THE GENERATOR WORKS

A generator works by a magnetic field inducing a voltage into a coil of wire. Important points to note are that the voltage increases as the number of turns of wire on the coil becomes larger and the size of the coil and the strength of the magnetic field increase. The magnetic field (or the coil) needs to be in constant motion to produce/induce the electricity into the coil. This can be done by moving the magnet or by moving the coil - the effect is the same. The coil (or the magnet) needs to move in such a way that the coil continually passes through the magnetic field. 

The type of wire in the coil is also important. For example, thick wire means there will be less power loss, but the down side is that the coil will get very large when a great number of turns is needed. In a practical generator some trade off has therefore to be found between the size of magnet, coil and the wire. 

AC or DC
This simple generator is called an AC generator. This means that the voltage appearing at the two wires alternates between + and -, and - and + each time the magnet goes from one end of the can to the other. As a result the generator can light a bulb or an LED without you having to worry about which way round the connections need to go (as they are effectively reversing all the time anyway). However, this simple generator is not good for running radios, calculators or other devices that need a direct current (DC) that is produced for example from a battery. 
Click here for a rectifier and storage device - a simple circuit to make a DC voltage from the gen and store the energy. 
You can have fun though connecting up speakers to the generator output, as you can hear the electricity alternating - but please don't use your parents best Hi-Fi Speakers !, try using walkman type headphones etc. 

WHAT TYPE OF BULB SHOULD I USE ?
Almost any LED (light emitting diode) will work well in this design because they take very little current (about 0.01A). LED's can be obtained from any electronic component store (e.g. such as Maplins) or perhaps scrapped from an old radio or toy that contains one. A low voltage bulb may also work in this design (say a 6V at 0.01 Amp. bulb but most very low voltage bulbs (e.g. 1.25V) won't work however because they take too much current). 
Click here to find information about LED's 

WHAT TYPE OF MAGNET SHOULD I USE ?
In general the stronger the magnet the better. There are many suppliers of suitable magnets for example; Eclipse, Maplin and Axminster Tools etc. and are also available from most hardware stores. As long as the magnet is strong and small enough to freely move inside the can (as you shake it) it will/should work. 

PARTS LIST AND TOOLS
Sellotape and insulation tape
fine(ish) sandpaper 
Cardboard
Reel (about 50m or so of insulated wire needed) of enamelled copper wire (size is not critical but 30 SWG or about 0.3mm diameter will do fine)
Magnet (eg. Axminster Tools: 128475, or Eclipse Magnets: E822, or Maplins: SF19V see web sites below)
Any LED (e.g. Maplins: WL84F and for the bi-colour LED (see below) Maplins: QY83E), 
(you could try a torch bulb, see above note (6V, 0.06A)) 
Most of these parts can be obtained from a DIY store or from electronic shops such as Tandy or Maplins.

WINDING COILS
Winding 1000 turns of wire on a former is not easy. The worst thing is when you are 800 turns in and the wire from the reel starts to get all tangled and forms a birds nest ! Click below for details of how to make a bobin holder for the wire reel to stop this happening:
WIRE REEL HOLDER 

BOBBIN HOLDER FOR REELS OF WIRE
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This very simple device has been made to try and stop 'birds nest' tangles that can occur when using reels of fine wire. Having run the shake-a-gen workshop several times with a range of ages this can certainly be a problem when you try and wind 1000 turns onto the cans ! 

The reel holder is a piece of MDF (10 x 10 x 2cm, or any wood but the heavier the better) having a 9mm hole drilled in the center. A 9mm diameter dowl (10cm long) is fitted and glued into this hole. Over this is pushed a 35mm film can lid (drilled out to say 8mm hole. The reel of wire rests on this and lets it rotate with less friction. 
Finally, near to one corner of the wooden block another hole is drilled and a second dowl (9mm x 8cm long) is fitted. This second dowl has a 2mm hole drilled near to the top of the dowl. The end of the wire is threaded through this hole and guides the wire when it is unwinding. This stops the possibility of a loop (or many loops) coming off the top of the reel and starting the seed for a birds nest tangle of wire. 

[image: image5.jpg]



THE CREATIVE SCIENCE CENTRE


Dr Jonathan Hare, Room 3R253, Chichester Bldg. CPES, The University of Sussex
Brighton, East Sussex. BN1 9QJ. 01273 606755 x3171

[image: image6.png]



PAGE  
1

