
Here's the completed furnace set up ready for use. The burners have separate gas valves to
provide precise adjustment of the flame. A single valve controls the air supply from the
vacuum cleaner. Although not pictured, the molding flask should be placed near the furnace

Gas-fired
smelting furnace
By E. R. HAAN

WITH THIS SMALL FURNACE you can melt
down aluminum, brass and copper; preheat
small, thick pieces of iron and steel for brazing
or forging; caseharden soft steel; make up alloys
and bake vitreous enamels on metals. You can
use either LP or city gas. The cost runs from
$25 up.

The refractory lining: Build the refractory lin-
ing inside a sheet-metal can from 11-1/2 to 14in.
in diameter, and from 14 to 17 in. high. Drill
and ream two 3/4-in. holes diametrically opposite
each other as indicated. Then cut 5 pieces of fire-
brick to the sizes given for the furnace floor. To

cut firebrick neatly you score it all around at a
marked line by tapping with a sharp cold chisel
to form a groove 1/16 to 1/8 in. deep and then break
with a heavier blow. The refractory lining con-
sists of ganister and pieces of firebrick. Ganister
is a mixture of equal parts of pulverized firebrick
and either prepared refractory cement or fire
clay. The mixture should have the consistency
of rather stiff mortar. If you use prepared ce-
ment, you will need two 1-gal. cans. If you use
fire clay, you add water sparingly. Pieces of fire-
brick usually can be had at little or no cost from
a brickyard. Pulverize these with a hammer.

Cover the bottom of the can with ganister
about 1-1/4 in. deep, and tamp it down to eliminate
air pockets. Place the 5 pieces of firebrick in the
positions shown, press them down into the gan-
ister so that their top surfaces will be level 1/4 in.
below the holes in the sides of the can. Press
ganister into the spaces between the pieces of
firebrick to come 1 in. from their tops.

Next, make the cylindrical inner form of sheet
metal.This is 7 in. in diameter for a can of 11-1/2
to 12 in. in diameter so the lining will not be less
than 2-1/4 in. thick. The inner form is 8 in. in
diameter for a 12 to 14-in. can. Hammer the
seam moderately tight so that it can be pried
open for removal of the form. Drill and ream



two 3/4-in. holes diametrically opposite each other
and 1/4 in. above the bottom edge. Place the form
centrally on the furnace floor so the holes are in
line with those in the can, and push an 18-in.
length of 3/8-in. pipe through all the holes.

Now you build up the lining. Set 8 to 12
lengths of wire or old hacksaw blades vertically
at the center of the lining for reinforcement.
Tamp the ganister into all voids and in good con-
tact with the can, inner form and pieces of fire-
brick. After the lining has dried overnight, turn
out the pipe and remove the form. Then let the
lining cure for three days.

Burner details: The 3/8-in. nipples of each
burner should come 1/4 to 3/8 in. inside the surface
of the lining. A similar amount of clearance is
allowed between the reducers and the outside of
the furnace. The brass half unions fitting the
tees are the kind used to attach 3/8-in. copper
tubing with compression nuts. Enlarge the inner
part of the hole at the beveled end with an 11/32
in. drill to a depth of 1/4 in. To do this you mount
the fitting at a true perpendicular in a drill vise
and do the drilling on a drill press.

Tap the enlarged portion of the hole with a


