The bellows – how to make one. Or at least, how i made one.

First i took a round tray and drew a pattern on a piece of newspaper. The radius of the tray is about 35 cm, and the length is about 60 cm.

If I had more materials and space I would make the bellows bigger, but:

1. i had no idea how efficient the construction will be,

2. bellows 2 meters long and 1 meter wide, would be to big and to heavy to store and transport.





Then I’ve cut it out from the material with a hacksaw.

I’ve used plywood (rest pieces of packing plywood, 100% recycling, absolutely free of charge).I’ve used plywood (rest pieces of packing plywood, 100% recycling, absolutely free of charge).




On the pic you can see 6 pieces: 3 of thin, and 3 of thick plywood. Thin was about 8 mm, the thick one about 15 mm.

8 mm alone would be to thin (could bend) and would make it difficult to stick the screws in from the side, when putting on the canvas.

15 mm alone would be enough, but would make the next step very difficult.

Next stage was to cut out as much as possible from the thick pieces, to make the bellows lighter.




Here you can see (from the left) the bottom, middle, and top piece.

Then the pieces were ready to cut out valve holes. I don’t have the pic, anyway it’s only bottom and middle witch will have the valves.

I made a biggest square hole in the thin bottom piece, little smaller in the thick one, and then a bit smaller hole in the middle thin one and even a bit smaller in the middle thick. This way I could attach the thin squares to the thick parts, and was able to take them out after the fabric was on. If you don’t get it, just look on the next pics.

Now the pieces are ready to glue them together. By doing it I had the pieces thick, durable and light as possible.

I’ve glued them and temporarily screwed them together with wood screws cause i didn’t have so many clamps.




On the picture above you can see an extra rib I’ve added. It’s described below, with the pictures of the bellows being assembled.




The valves are made of foamed PVC and canvas. I got the foamed PVC for free from a nice guy in a printing and photographic shop. I’ve covered the pvc with rubber glue, and then put canvas on and cover it to. The glue doesn’t join them for eternity, but it’s good enough, in case i can always take it out.

The foamed PVC is light and stiff. The black thing is a thin foamy gasket with one sticky side. I think it’s called armaflex.

PVC was actually to light – it liked to flap open the whole way, i had to take both valves out and glue pieces of string in the front limiting the opening.

Here you can see, that the valve is screwed to the bigger thin piece of plywood, which is screwed to the thicker plywood from below.




The middle piece is longer then the top and bottom piece.

The pieces of top and bottom have been cut off, fitted, drilled with a flat drill and screwed to the middle piece.




Here you can see how the air channel is being made. The pieces were taken on and off, so i could fit and figure out everything.

Note that though the air channel is made in the middle of the front piece it is only joining the top chamber with the nozzle. The only way for the air to get from the bottom chamber to the top is through the valve.










The front part ready for gluing.




Next stage: putting the canvas on.

I’ve cheated a bit, in stead of canvas I’ve put a plastic bag. My canvas is a bit to thin. Finding a fabric 100% natural (synthetics burn or melt easily, any spark could make a hole), and thick enough to be air tight was not easy. I’ve used plastic bag and the canvas on top, to protect it. If you want to be historically correct use leather (expensive, unless you find and cut a leather sofa) or good canvas. You can put some wax or oil on the canvas to make it air tight. The oil won’t catch up fire, it will protect the fabric. If a spark falls on it, the oil will first evaporate cooling it down. To give the canvas more protection you can dissolve borax in hot water and soak the fabric in the solution, or spray it on the canvas before putting the oil on.

Just remember, if you want to be historically ok you can’s use plywood, PVC, nor wood screws. Nor modern wood glue also.




Note that the top chamber is almost 2 times bigger than the bottom. I’ve read that hint on iforgeiron.com or anvilfire.com, I think, it was not my idea, anyway. It is a nice trick, though, makes the pumping rhythm and the action of the bellows smoother. Entire bellows with both chamber fully spread is about 70 cm high.

On that pic you can see extra ribs in both chambers. They are made of 5 mm plywood, i decided to add them to avoid the fabric being blown out when pumping. It is a plywood frame, only 1,5 cm wide, just to have something to stick the staples in and hold the fabric.

You can see the black foamy gasket on the edges underneath the plastic. It’s for sealing the chambers and also not to cut the plastic with staples. Thick soft leather would do in here. I’ve put pieces of fabric underneath the staples to avoid cutting the plastic.




Here you can see the whole set up at work. Steel stripes (used for packing pallets) screwed to the sides hold the fabric and the plastic tight to the sides.

There are no hinges except the fabric.




How it works? When you push down the handle on the bottom chamber, subpreassure is created and the bottom valve opens. When the chamber is full you push the handle up, there is pressure created in the bottom chamber, the bottom valve closes, and the middle valve opens,  the air is pushed into the top chamber and the hose. You push the handle down again, and subpressure in the bottom chamber closes the middle valve and opens the bottom valve.



 


 

You need to pump few times before the top chamber is full, cause the air is also pumped into the hose. The stones on the top chamber push it down. So the air is pushed into the hose while you fill the bottom chamber or even if you do nothing. Thanks to that there is constant flow of air, the bellows never sucks the air from the hose, so no risk of sucking hot ashes into the hose or burning the bellows.




 

The hose I’ve used is a plastic hose electricians use to protect wires. I got it for free, it was a waste. The hose is attached to the bellows with a ketchup bottle cup. Piece of the bottle is stuck in into the hose, and a piece of cap is screwed to the bellows front. It is no perfect solution, I’ll need to figure out something else.

The hose is connected to the forge with a piece of a fire blanket, cause the pipe extending from the forge gets hot.

The only costs of the bellows were wood screws, glue and the canvas. The rest were some wastes I’ve collected.

