Portable Forge

Portable Forge
This portable forge design is based on a forge I bought about 8 years ago at a
garage sale. I have added a few embellishments: a square hearth with side
doors, an easily replaceable fire pot grate, and an improved (though more
complicated) ash dump. I am also using lighter material for the plenum to reduce
weight, since the plenum receives very little heat. The wheels, light weight, and
tripod construction make the forge highly portable.
While a standard cast-iron firepot loses a lot of heat from its bottom to the
ambient air, this forge captures heat that would otherwise be lost and returns it to
the fire as pre-heated air. This protects the iron of the firepot by keeping it
relatively cool, and at the same time reduces fuel consumption.
The photo shows a hand-cranked blower, but practically any kind of blower can
work, like an old vacuum cleaner blower or a dust collector blower.
Fabricating this forge requires a lot of careful welding, and the parts need to be
cut to the right size and shape. Equipment useful in making it includes:







arc welder
plasma cutter
steel table
drill
grinder
carpenter's square

If enough people are interested in making a portable forge for themselves, we
can get parts pre-cut for precision by CNC plasma or water jet. This would
greatly reduce the labor required.
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Instructions
1. First build the hearth. You will need to pre-bend the retaining wall pieces
to go around the rounded corners. I welded the retaining walls to the
hearth by tacking one end of each wall section in place, then working the
weld along the seam while repositioning clamps as necessary, going
around the corner to the other end of the wall section. This helps in
getting a good, tight fit all along the seam. If necessary, you can heat the
bent portion with a torch to adjust fit as you proceed.
2. The purpose of the gates in the retaining walls is to allow you to lay long
workpieces directly on the fire. I drilled the holes for the gate hinges after
assembling the hearth with its retaining walls.
3. Next build the plenum. If you can, first square up all the pieces as shown
in the photo, and tack weld the top and bottom of each seam. Then weld
along opposite seams. If the plenum warps while you are welding it, you
may need to heat the seams with a torch and apply a few whacks with a
hammer to bring it all back to square. When you're done, the wide
opening of the plenum should lie flat on a floor or table. Use a grinder to
clean up any corners or edges that aren't right.
4. Cut a piece of pipe at an angle to fit on the plenum. Grind as needed to
make the angle right and make the angled end fit on the plenum without
gaps. Hold the pipe in place and draw around it with soapstone or a
permanent marker. This will produce an oval. Sketch a new oval inside
that oval, about 3/8" inside the first oval. Cut out along the new oval.
Clean up the edges with a round file.
5. Weld the pipe to the plenum.
6. Weld the plenum to the hearth. Make sure all your welds are continuous
with no gaps that can leak air.
7. Build the firepot. To help keep it from warping while you build it, tack
opposite corners before welding the seams, then weld opposite seams.
8. Build the firepot grate. After drilling holes in the square piece, draw
soapstone lines on the diagonals of the unbeveled side. Position 3/8"
diameter, 1" long posts on the diagonals, spaced so that they will drop into
the square hole in the bottom of the firepot to hold the grate in place. I
have found that the grate I made has warped to a slight dish shape as a
result of repeated heating and cooling. It should be possible to prevent
this by welding 1/4" x 3/4" x 3" "ribs" to the bottom side (the side with the
posts).
9. Make sure the hearth/plenum, firepot and grate all fit together. Use file or
angle grinder to do any necessary fine-tuning.
10. Build the legs and framework.
11. The ash dump should be made of 1/4" iron because it needs to be heavy,
and because it is unlikely to have exactly the right shape when you first
make it, to fit perfectly in the hole at the bottom of the plenum. So, build
the top and bottom pyramids of the ash dump separately, grind or file to

make them fit neatly together and clean up the seams. Attach the handle,
then fine-tune the edges of the hole at the bottom of the plenum so that
the ash dump sits closely in the hole, forming a nearly air-tight seal.
12. When using the forge, I use strips of Kaowool as a gasket under the lip of
the firepot to prevent air from escaping. Air escaping around the edges of
the grate doesn't matter, because it all goes into the fire. You don't want
any air escaping around the ash dump, but ash that falls through the grate
does a good job of forming an air seal around the edges of the ash dump.

Set up a jig for keeping the plenum square.
I used just two pieces of angle iron. It would
be better to build a complete square jig.

Below: assembling firepot

firepot tacked at the corners

Finished plenum welded to the finished hearth. The finished firepot and grate are
shown near the top.

One of the retaining wall gates

Finished ash dump, firepot, and grate

