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CONTROLLED ATMOSPHERE ANNEALING 

ration of Ohio. . . . 

The invention relates generally to furnaces and 
more particularly to a direct-fired furnace op 
erated over a wide range of heat demand and sup 
plied with a special atmosphere primarily provid 
ed by the products of combustion of the fuel in 
the furnace. 

Furnaces frequently used for annealing copper 
are direct-fired with fuel burners and have a 
wide range of heat demand from 'standby” op 
eration at low temperature to “full production' 
at high temperature. These furnaces may be of 
a type known as roller hearth furnaces in which 
the fuel is fired directly into the furnace heating 
chamber usually below the rollier hearth through 
burners connected with fuel pre-mixing equip 
ment which supplies fuel-air mixture to the burn 
ers in the desired proportions or ratio. 

It is usually required that a bright annealing 
Operation be carried out in Such a furnace, in 
which case a special atmosphere, preventing oxi- : 
dation of the copper or other metal treated there 
in, is maintained in the furnace heating and 
cooling chambers. Usually the products of comi 
bustion of the fuel directly fired into the furnace 
provide such special atmosphere. However, 
when such a furnace has a low fuel demand, as 
during “standby' operation, there may not be 
enough special atmosphere produced in the fur 
nace, chambers by the products of combustion to 
prevent atmospheric air from entering the fur 
nace chambers. 
-In order to avoid this difficulty, such a furnace 

usually has been equipped with a combustion 
type special atmosphere producer or generator 
which supplies additional amounts of special at 
mosphere to the furnace at all times so as to as 
Sure that the furnace heating and cooling cham 
bers are completely filled with the special atmos 
phere. 
Such producers must have the capacity to Sup 

ply special atmosphere to the furnace when the 
furnace is idle in sufficient volume to keep the 
furnace chambers completely filled with Special 
atmosphere. Usually such a producer is direct 
connected with the furnace and Supplies a uni 
form amount of Special atmosphere to the fur 
nace at all times. Thus, when the furnace is Op 
erating at “full production” and at high tem 
perature, and when the products of combustion 
are supplying a sufficient amount of Special at 
miosphere for the furnace, the additional supply 
of special atmosphere from the producer is un 
necessary, and constitutes fuel waste. 
Accordingly, it is an object of the present in 

vention to provide a new arrangement and co 
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ordination of facilities for a controlled atmos 
phere annealing furnace in which the required 
amount of Special atmosphere is supplied to the 
furnace chambers at all times throughout a wide 
range of heat demand, from idle or standby op 
eration to full production operation, without 
wasting fuel or special atmosphere produced 
therefrom during the operation of the furnace 
in any heat demand range. 

Furthermore, it is an object of the present in 
vention to provide a new. coordinated equipment 
arrangement for a controlled atmosphere an 
nealing furnace in which the required amount : 
of special atmosphere for filling the heating and 
cooling chambers of the furnace is supplied Se 
lectively, without waste, from either or both of 
the products of combustion of fuel fired direct 
ly into the furnace or burned in an auxiliary 
combustion type special atmosphere producer. 

Also, it is an object of the present invention to 
provide a direct-fired annealing furnace and an 
auxiliary combustion type special atmosphere 
producer for the furnace with a common sup 
ply of fuel-air mixture and with selective fuel 

5 supply control means for the furnace burners 
and the producer, actuated by the furnace fuel 
demand, for Supplying special atmosphere to the 
furnace heating and cooling chambers without 
waste at all times during furnace operation and 
in sufficient amount to maintain the furnace 
heating and cooling chambers completely filled 
with special atmosphere. 

Finally, it is an object of the present inven 
tion to provide a new controlled atmosphere an 
nealing furnace arrangement for maintaining 
the desired amount of controlled atmosphere in 
the furnace heating and cooling chambers in a 
simple and effective manner, while avoiding the 
foregoing difficulties, and solving long standing 
problems in the art and attaining the many new 
results and advantages herein set forth. 

These and other objects and advantages ob 
vious to those skilled in the art from the follow 
ing description and claims may be attained, the 
Stated results achieved, and the described dif 
ficulties. Overcome, by the discoveries, principles, 
apparatus, parts, combinations, sub-combinations 
and elements which comprise the present inven 
tion, the nature of which are set forth in the 
following general statement, a preferred embodi 
ment of which-illustrative of the best mode in 
which the applicant has contemplated applying 
the principle-is set forth in the following de 
scription, and which are particularly and dis 
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tinctly pointed out and set forth in the appended 
claims forming part hereof. 
By way of example a preferred embodiment 

of the improved controlled atmosphere annealing 
furnace apparatus is illustrated in the accom 
panying drawing forming part hereof Wherein: 
The single figure of the drawing illustrates 

diagrammatically a furnace, fuel burners, a spe 
cial atmosphere producer, and control equipment 
for a common source of fuel air mixture for the 
burners and special atmosphere producer C0 
ordinated and interrelated in accordance with 
the present invention. YNW 

In the drawing a roller hearth furnace is indi 
cated generally at having a roller hearth 2, 
a heating chamber 3, a cooling chamber 4 and 
a vestibule 5 connecting the heating and cooling 
chambers 3 and . 
The furnace heating chamber 3 is direct-fired 

by gas burners 6 supplied through a common 
conduit , controlled by a valve 8, with the de 
sired fuel-air mixture from blower 9 connected 
with the fuel line i and an air line f. 
A combustion type special atmosphere producer 

is indicated at 42 which discharges through a 
cooling coil i3 and is connected by line 4 with 
the vestibule 5 whereby Special atmosphere gen 
erated in the producer f2 is supplied to the fur 
nace heating and cooling chambers 3 and . The 
producer 2 is supplied with a fuel-air mixture 
from blower 9 through line 5 controlled by 
valve 6. Thus the producer or generator 2 
and the burners 6 are supplied with fuel-air mix 
ture from a Connon Source of Supply. 

Valves 8 and 6 are tied together by operating 
rod 7 driven by a motor drive 8 so that as 
valve 8 opens, valve 6 closes, and as Valve. 8 
closes, valve 6 opens. Valve drive motor 8 is 
controlled through line 9 by a control pyroneter 
2 supplied with power through line 2i. Control 
pyrometer 28 in turn is actuated through line 22 
by a thermocouple 23 in furnace chamber 3. 

In operation, when the furnace fuel demand 
is low as during standby operation, the furnace 
temperature rises and thermocouple 23 actuates 
control pyrometer 25 to operate notor 8, to 
partially, ciose valve 8 and open valve 6 Wider. 
Thus an increased annount of special atmosphere 
is generated in producer 2 and is supplied to 
the furnace heating and cooling chambers 3 and 
is through line 4 to make up for the reduction 
in the amount of Special atmosphere provided by 
the products of combustion from burners 6, be 
cause of partially closing Valve 8. 
When the furnace fuel demand rises, the tem 

perature falls and control pyroineter 20 actuated 
by thermocouple 23 operates motor drive 8 to 
open valve 3 wider and partially close valve 6. 
Thus the amount of special atmosphere supplied 
from generator 2 is reduced because a sufficient 
amount of special atmosphere is produced direct 
ly in the furnace heating chamber 3 from the 
increased amount of products of combustion of 
the fuel burned by burners 6. 

Since the controlled atinosphere completely fill 
the heating and cooling chambers 3 and 4 of the 
furnace at all times, produced from the prod-. 
lucts of combustion of the fuel fired in varying 
amounts in heating chamber 3, or in generator 
2, a bright annealing atmosphere is maintained 

in the furnace chambers whereby a bright an 
nealing operation can be carried out upon mate 
rial passed through the furnace on roller 
hearth 2. 

In case the furnace has several heating 

4. 
zones, the line 4 from geneartor 2 is prefer 
ably connected with the zone having the greatest 
fuel demand to assure the maintenance of Special 
atmosphere completely filling the furnace cham 
bers at all times. 

Accordingly the present invention provides for 
supplying both the furnace and the special at 
mosphere producer with fuel-air mixture from 
the same fuel-air mixing equipment, and pro 
vides for controlling the flow of special atmos 
phere to the furnace from the producer by 
pyrometer control means actuated by the fur 
nace temperature and in accordance With the 
furnace fuel demand. Thus the present inven 
tion simplifies the operation of a controlled at 
mosphere bright annealing furnace, reduces the 
fuel consumption of such a furnace, overcomes 
prior art difficulties and Solves long standing 
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problems in the art. 
In the foregoing description certain terms have 

been used for brevity, clearness and understand 
ing; but no unnecessary limitations are to be 
implied therefrom beyond the requirements of 
the prior art, because such terms are used for 
descriptive purposes herein and not for the pur 
pose of limitation and are intended to be broadly 
construed. 

Moreover, the description of the improvements 
is by way of example and the Scope of the pres 
ent invention is not limited to the exact details 
of construction shown. Somewhat diagrammati 
cally herein. 

Having now described the features, discoveries 
and principies of the invention, the arrangement 
2nd oceration of the new apparatus, and the 
advantageous, neW and useful results obtained 
thereby; the new and useful discoveries, prin 
ciples, apparatuS, combinations, parts, sub-com 
binations and elements, and reasonable mechani 
cal equivalents obvious to those skilled in the 
art, are set forth in the appended claims. 

cairn: 
1. In a controlled atmosphere annealing fur 

nace, walls forming a heating chamber, fuel 
ourners in said chamber the products of Com 
bustion from Which provide Special atmosphere 
for Said chamber, a combustion type special 
atmosphere generator, means connecting the 
generator. With the chamber, fuel-air Supply 
means for Said burners, fuel-air Supply means 
for said generator, drive means selectively simul 
taneously opening one valve and closing the other 
valve or closing said one valve and opening said 
cther valve, and furnace-temperature-responsive 
control means actuating said drive means. 

2. En a controllei at mosphere annealing fur 
nace, walis forning a heating chamber, fuel 
burners in Said chamber the products of com 
bustion from which supply special atmosphere 
for said chamber, a combustion type special 
atmosphere generator, a common source of fuel 
dir mixture supply for said burners and gener 
ator, means for selectively supplying either or 
both of said burners and generator with fuel-air 
mixture from Said common Supply source, and 
means actuated by the furnace temperature for 
operating Said last-mentioned means to simulta 
neously reduce the rate of fuel-air supply to one 
of Said burners and generator and increase the 
rate of fuel-air supply to the other. 

3. Apparatus for completely filling the heating 
and cooling chambers of an annealing furnace 
With special atmosphere at all times throughout 
a Wide range of furnace heat demand from idle 
to full production operation with minimum fuel 
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waste including, fuel burners for the furnace 
heating chamber, a combustion type special at 
mosphere generator connected with the furnace 
heating chamber, valve controlled fuel-air supply 
means for the burners, valve controlled fuel-air 
supply means for the generator, means selectively 
simultaneously closing one valve and opening the 
other or opening said one valve and closing the 
other, and furinace-temperature-responsive con 
trol means for said last-mentioned means, where 
by the furnace heating chamber is supplied Selec 
tively with minimum waste with Special atmos 
phere from either or both of the products of Com 
bustion of fuel fired into the furnace or burned 
in the generator. 

4. In a controlled atmosphere annealing fur 
nace, walls forming a heating chamber, fuel burn 
ers in said chamber, a combustion type Special 
atmosphere generator for the furnace, a common 
fuel-air mixture supply for said burners and gen 
erator, and selective fuel supply control means 
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actuated by the furnace fuel demand for simul 
taneously reciprocally varying the rate of fuel 
supply to said burners and generator, 

5. In a controlled atmosphere annealing fur 
nace, walls forming communicating heating and 
cooling chambers, direct fired fuel burners for 
Said heating chamber, a combustion type Special 
atmosphere generator connected With Said cham 
bers, fuel-air supply and mixing means, a valve 
controlled line leading from Said mixing means 
to said fuel burners, a second valve Controlled 
line leading from said mixing means to said gen 
erator, a valve drive mechanism operating said 
control valves reciprocally in unison, and pyrom 
eter controlled means actuated by the furnace 
temperature controlling operation of the valve 
drive mechanism. 
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