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This invention relates to non-oxidizing 
annealing furnaces, and more particularly 
to a furnace for “bright annealing' non-fer 
rous metals in the absence of air. 
One object of this invention is to provide 

an annealing furnace of the above nature 
having an inverted annealing chamber pro 
vided with an open bottom below which is 
a sealing tank containing water in which the 
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hot metal is quenched after annealing. 
A further object is to provide an anneal 

ing furnace of the above nature having an ex 
haust steam outlet at the bottom of the an 
nealing chamber just above the water seal 
ing tank for carrying off the steam generated 
by the quenching without cooling the anneal 
ing chamber. 
A further object of this invention is to pro 

vide an annealing furnace of the above 
nature which will be relatively simple in con 
struction, inexpensive to manufacture and 
Operate, clean and cool in operation, easy to 
install and manipulate, compact, and very 
efficient and durable in use. 
With these and other objects in view, there 

has been illustrated on the accompanying 
drawings, one form in which the invention 
may be conveniently embodied in practice. 
In the drawings: 
Fig. 1 represents a fragmentary vertical 

Sectional view taken through the apparatus. 
Fig. 2 is a side view of the upper portion 

of the steam exhaust pipe showing the auto 
matic relief valve and the collector for con 
densed steam. 
In previous forms of non-oxidizing an 

nealing furnaces where the hot metal was 
quenched in the sealing tank of water lo 
cated below the heating chamber, it was 
customary to conduct the steam, resulting 
from the quenching, upwardly through the 
heating chamber, where it was exhausted 
through an automatic relief valve located at 
the top of the furnace. The passage of the 
steam through the heating furnace caused 
a considerable cooling off of the interior 
thereof resulting in needless loss of heat and 
low efficiency. 
By means of the present invention, the 

above and other disadvantages have been 

avoided. This has been accomplished by con 
structing a furnace so that the steam result 
ing from the quenching of the heated metal 
will be conducted out from the bottom of the 
furnace at a point just above the water line 
and exhausted through a sheet metal stack 
having a relief valve at the top thereof. By 
thus eliminating the cooling off of the in 
side of the furnace, it has been found from 
the use of this invention that fully 35 percent 
more metal per unit of heat supplied can be 
annealed. 

Referring now to the drawings in which 
like reference numerals denote correspond 
ing parts throughout the several views, the 
nulineral 10 indicates an inverted annealing 
chamber of any suitable refractory material 
having the usual inner lining of fire brick 
11. Heat is supplied to the annealing cham 
ber 10 by a plurality of electric heating ele 
ments 12 herein disclosed as vertically spaced 
insulating ribbons of nichrome alloy, said 
ribbons being preferably wound in a sinuous 
manner to furnish a uniform supply of heat. 
Stem or other suitable non-oxidizing gas is 
continuously supplied to the heating chamber 
through a plurality of horizontal pipes 13 
passing through the side walls of the furnace 
at a point just below the upper arch 14. 
The metal to be annealed is supported while 

in the anealing chamber 10 by means of a 
platform 15 having a plurality of supporting 
rods 16 extending upwardly therefrom and 
adapted to encircle the charge, not shown. 
The platform 15 is adapted to be raised into 
the annealing chamber and lowered there 
from into the Water or sealing tank 17 by 
means of a hydraulic ram, not shown. 
When a heated metal charge is lowered 

from the furnace into the water seal 17, a 
considerable amount of steam is generated. 
To exhaust this steam without cooling off 
the annealing chamber, provision is made of 
one or more shaped stacks or ducts 18 pref 
erably constructed of sheet metal and being 
rectangular in cross-section, the lower hori 
zontal leg of said duct 18 being positioned 
just above the water level of the seal 17. The 
upper part of the vertical leg of the duct 18 
is provided with an automatic relief valve 
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19, said valve comprising a freely swinging 
circular vertical vane 20 hinged on a rod 21 
and losely fitting within a circular surround 
ing collar 22. By means of this construc 

5 tion it will be seen that the large volume 
of steam generated from the quenching of 
the hot metal will pass upwardly through 
the duct 18 and escape past the vane 20 into 
the outer atmosphere. 

It will of course be understood that under 
normal conditions, as while the metal is be 
ing heated, the vane 20 will remain suspend 
ed in the vertical position shown, since the 
slow stream of steam or other non-oxidizing 
gas which flows into the annealing chamber 
from the pipes 13 will pass out through the 
loose vane 20 of the relief valve 19 without 
raising the vane 20. 

it will be understood that this invention 
is not limited to electrically-heated furnaces, 
but is equally applicable to furnaces heated 
by oil, gas, etc., including the so-called “re 
tort’ type of annealing furnace. 
In order to collect any moisture which may 

condense immediately outside the relief 
valve 19, provision is made of a curved sheet 
metal drip catch 23 attached as by soldering 
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to the metal duct 18 below said relief valve. 
A small opening 24 in the stack 18 at the 
bottom of the catch 23 permits the condensed 
steam to flow down into the stack. By means 
of this construction, moisture will be pre 
vented from flowing down on the outside 
of the furnace and injuring the appearance 

5 thereof. - 

While there has been disclosed in this 
specification one form in which the inven 
tion may be embodied, it is to be understood 
that this form is shown for the purpose of 
illustration only, and that the invention is 
not to be limited to the specific disclosure 
but may be modified and embodied in various 
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other forms without departing from its spirit. 
In short, the invention includes all the modi 
fications and embodiments coming within the 
scope of the following claims. 
Having thus fully described the invention, 

what is claimed as new, and for which it is 
desired to secure Letters Patent, is: 

1. In an annealing apparatus, an inverted 
heating chamber closed at the top and open 
at the bottom, a sealing tank below said 
chamber containing water for quenching the 
hot metal after annealing, and an exhaust 
stack opening into the bottom of said heat 
ing chamber for conducting away the steam 
generated by said quenching without loss of 
efficiency by the cooling of said heating cham 
ber, said stack having an automatic relief 
valve including a freely swinging vane 
adapted to be opened outwardly by the pres 
sure of the escaping steam and to swing in 
Wardly to prevent formation of vacuum in 
said apparatus. . . . . . . . 

c5 2. In an annealing apparatus, an inverted 
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heating chamber closed at the top and open 
at the bottom, a sealing tank below said cham 
ber containing water for quenching the hot 
metal after annealing, an exhaust stack 
opening into the bottom of said heating 
chamber for conducting away the steam gen 
erated by said quenching without loss of ef 
ficiency by the cooling of said heating cham 
ber, said stack having an automatic relief 
valve, a curved trough below said relief valve 
for collecting condensed moisture from said 

0. 

valve, and means to conduct said moisture 
back into said stack. ... " 

3. In an annealing apparatus, an inverted 
heating chamber closed at the top and open 
at the bottom, a sealing tank below said 
chamber containing water for quenching the 
hot metal after annealing, an exhaust stack 
opening into the bottom of said heating 
chamber for conducting away the steam gen 
erated by said quenching without loss of ef 
ficiency by the cooling of said heating cham 
ber, said stack having an automatic relief 
valve, and an upwardly inclined curved 
trough below said relief valve for collecting 
condensed moisture from said valve. 

In testimony whereof, I have afixed m 
signature to this specification. 

HOWARD A. KENWORTHY. 
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