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Claims: 



1.  A method  for heat-treating  parts  exposed  to  an 



atmosphere generated in-situ inside a continuous     furnace for
maintaining or affecting the surface     characteristics of said parts,
wherein said process 



composes the steps of:   



heating said furnace to a temperature above 550[err]C;   



injecting  into  said  furnace  gaseous  nitrogen     containing up to 5%
by volume oxygen together with     a reducing gas, said reducing gas
injected into 



said furnace by means of a device preventing the     direct impingement of
the gaseous mixture on the     treated parts and in a manner to permit
reacting of 



said oxygen and said reducing gas to be essentially     complete prior to
said mixture contacting said     parts heated in said furnace; and 



moving said parts through said furnace for a time 



sufficient to achieve a desired heat treatment and     surface condition.  



2.  A method of controlled oxide annealing a ferrous     metals and alloys
according to claim 1 comprising 



the steps of:   



heating said metal in a furnace having a hot zone     maintained at a
temperature of at least 700[err]C;  



injecting  into  said  furnace  gaseous  nitrogen     containing up to 5%
by volume oxygen, together with 
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a reducing gas, said reducing gas injected into     said furnace with a
flow rate varying from about     1.10 times to about 1.5 times the
stoichiometric 



amount required for the complete conversion of     residual oxygen, by
means of a device preventing     the direct impingement of the gaseous
mixture on 



the treated parts and in a manner to permit said     reaction of oxygen and
said reducing gas to be     essentially  complete  prior   to  said
mixture 



contacting said part heated  in said furnace; and   



moving said part through said furnace for a time     sufficient to achieve
a coating on the surface of     said metal and the desired heat treated
properties 



in said part.   



3.  A  method  of  bright,  oxide-free  and  partially     decarburized,
oxide and decarburization free, and     oxide-free and partially carburized
annealing of 



ferrous metals and alloys according to claim 1     comprising the steps of:



heating" said metals in a furnace having a hot zone     maintained at a
temperature of at least 700[err]C; 



injecting  into  said  furnace  gaseous  nitrogen 



containing up to 5% by volume oxygen, together with     a reducing gas,
said reducing gas injected into     said  furnace with a flow rate  varying
from about 1.5 



times to about 15.0 times the stoichiometric amount     required for the
complete conversion  of residual     oxygen by means of a device preventing
the direct 



impingement of the gaseous mixture on the treated   
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parts and in a manner to permit said reaction of     oxygen and said
reducing gas to be essentially     complete prior to said mixture
contacting said 



part; and   



moving said part through said furnace for a time     sufficient  to
achieve  the  desired  heat  treated     properties in said part. 



4.  A method for annealing copper or copper alloy parts 



according to claim 1 comprising the steps of:   



heating said parts in a furnace having a hot zone     maintained at a
temperature of 600[err]C or above;  



injecting  into  said  furnace  gaseous  nitrogen     containing up to 5%
by volume oxygen, together with 



a reducing gas, said reducing gas injected into     said furnace with a
flow rate above about 1.10     times the stoichiometric amount required for
the 



complete conversion of residual oxygen by means of     a device preventing
the direct impingement of the     gaseous- mixture on the treated parts and
in a 



manner to permit said reaction of oxygen and said     reducing gas to be
essentially complete prior to     said mixture contacting said part; and 



moving said part through said furnace for a time 



sufficient to achieve the desired heat treated     properties in said part.



5.  A  method  according  to  claim  1  for  performing     brazing,
sealing  of  glass  to  metals,  sintering 
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metal and ceramic powders, or non-ferrous metal and     alloy annealing,
wherein said process comprises the     steps of: 



heating said furnace to a temperature above   600[err]C; 



injecting  into  said  furnace  gaseous  nitrogen 



containing up to 5% by volume oxygen together with     a reducing gas, said
reducing gas injected into said     furnace with a flow rate varying from
about 1.2 



times to 15.0 times the stoichiometric amount     required for    a
complete  conversion of     oxygen by means of a device preventing the
direct 



impingement of the gaseous mixture on the treated     parts and in a manner
to permit said reaction of     oxygen and said reducing gas to be
essentially 



complete prior to said mixture contacting parts     being subjected to a
given process; and  



exposing said parts to said temperature and said     atmosphere for a time
sufficient to complete said 



process.   



6.  A method of annealing  gold or gold alloy parts     according to claim
1 comprising the steps of:  



heating said parts in a furnace having a hot zone     maintained at a
temperature of 600[err]C or above; 



injecting  into  said  furnace  gaseous   nitrogen 



containing up to 5% by volume oxygen together with     a reducing gas, said
reducing gas injected into     said furnace with a flow rate of about 3.0
times or 
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more the stoichiometric amount required for the     complete conversion of
residual oxygen by means of     a device preventing the direct impingement
of the 



gaseous mixture on the treated parts and in a     manner to permit said
reaction of oxygen and said     reducing gas to be essentially complete
prior to 



said mixture contacting said part; and   



moving said part through said furnace for a time     sufficient to achieve
the desired heat treated     properties in said part. 



7.  A method according to one of Claims 1 to 6 wherein 



said nitrogen is generated by non-cryogenic means.   



8.  A method according to one of Claims 1 to 6 wherein     said reducing
gas is hydrogen.  



9.  A method according to one of Claims 1 to 6 wherein     said reducing
gas is a hydrocarbon. 



10.  A method according to one of Claims 1 to 6 wherein 



said reducing gas is a mixture of hydrogen and a     hydrocarbon.  



11. A method according to Claim 9 wherein said reducing     gas is a
hydrocarbon selected from the group 



consisting of methane, ethane, propane, butane,     ethylene, propylene,
butene, methanol, ethanol,     propanol, dimethylether, di-ethyl ether,
methyl- 



ethyl ether, natural gas, petroleum gas, cooking     gas, coke oven gas,
town gas, exothermic and  
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endothermic generated gas, dissociated ammonia and 



mixtures thereof. 12. A method according to Claim 10 wherein said
hydrocarbon is selected from the group consisting 



of methane, ethane, propane, butane, ethylene,     propylene, butene,
methanol, ethanol, propanol,     dimethylether, diethyl ether, methyl-ethyl
ether, 



natural gas, petroleum gas, cooking gas, coke oven     gas, town gas,
exothermic and endothermic generated     gas, dissociated ammonia and
mixtures thereof. 



13.  A method according to Claim 1 wherein the reducing 



agent is present in an amount greater than the     stoichiometric  amount
required  for   complete     conversion of residual oxygen to moisture or a



mixture of moisture and carbon dioxide.   



14.  A method according to Claim 1 wherein hydrogen is     the reducing gas
and it is present in an amount at     least 1.1 times the stoichiometric
amount required 



for complete conversion of residual oxygen in the     nitrogen to moisture.



15.  A method according to Claim 1 wherein said furnace     is heated to a
temperature of at least 600[err]C. 



16.  A method according to one of the claims 2 to 6 



wherein said residual oxygen is converted to     moisture.  



17. A method according to one of the claims 2 to 6     wherein  said
residual  oxygen  is  converted  to 
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moisture, carbon dioxide, carbon monoxide, and     mixtures thereof.  



18. A method according to one of the claims 2 to 6     wherein said
reducing gas is a mixture of hydrogen 



and  hydrocarbon  and  said  residual  oxygen  is     converted to carbon
dioxide, moisture, carbon     monoxide or mixtures thereof. 



19. A method according to Claims 2 and 5 wherein said 



furnace is heated to a temperature between 700[err]C and       1,250[err]C.



20. A method according to Claims 4 and 6 wherein said 



furnace is heated to a temperature of between 600[err]C      and 800[err]C.



21. A method according to Claim 3 wherein said furnace     is heated to a
temperature of between 800[err]C and 



1,250[err]C.   
























































