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1. 
My invention relates to gas-reacting Systems 

for producing a special gaseous atmosphere such 
as is used for enveloping metal undergoing a 
heat-treating process. Producing the atmos 
phere usually involves the reaction, in a heated 
catalyst, of any suitable combustible fuel-gas and 
a gas which contains oxygen in Some form, for 
Oxidizing the fuel-gas. In the preferred form 
of my invention, to which, however, I am not 
limited, the gases are reacted for providing a 
product-gas utilizable substantially without 
change for the special atmosphere. 

In the production of such a product-gas, the 
fuel-gas and the air are usually reacted in dif 
ferent relative amounts, preferably first in a ra 
tio in which the amount of free oxygen in the air 
is insufficient to oxidize all of the carbon in the 
fuel-gas so that some carbon deposits within the 
pores of the catalyst, thereby introducing a re 
striction or resistance to the flow of gas through 
the catalyst; and then passing a preponderance 
of an oxidizing gas which consumes the deposited 
carbon for the purpose of converting the oxidiz 
ing gas into a utilizable product-gas, or for re 
ducing the aforesaid gas-flow restriction, or both. 
Systems of this kind are more fully described in 
the joint application of C. E. Peck and J. G. Hoop, 
Serial No. 447,682, filed June 19, 1942, and in the 
sole application of J. G. Hoop, Serial No. 564,541, 
filed November 21, 1944, now Patent No. 2,473,525. : 
Other systems of this kind are also known. . 

In the Systems of the aforesaid patent-appli 
cations, fuel-gas and air are mixed and combined 
before delivery to a pumping device which forces 
the mixture to a gas-generator having a re- : 
action-chamber that includes a porous catalyst 
bed through which the reacting gases pass. Elec 
trical heating means are provided for heating the 
catalyst. In these aforesaid Systems, the pump 
ing device provides a constant pressure on its 
output side and the pipe-system between this 
output side and the gas-generator includes a de 
vice for automtically providing a constant rate 
of flow of inlet gas to the gas-generator. Several 
automatic regulators are provided, one for the 
pumping device and one for the constant-flow 
apparatus. . . " 

It is an object of my invention to economize 
on such apparatus by replacing or eliminating 
one of the more expensive regulators. 
It is another object of my invention to provide 

a system which will supply a substantially con 
stant flow of gas to a gas-generator having a 
catalyst bed in which the size of the openings 
for the flow of gases continually changes and 

2 
thereby alters the pressure drop across the gas 
generator or the actual pressure at or near the 
inlet side of the gas-generator. 

Further objects, innovations, combinations and 
methods of my invention will be discernible from 
the following description of several embodiments 
thereof. The description is to be taken in con 
junction with the accompanying schematic draw 
ing, in which like numerals represent like parts. 
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In the drawing: 
Figure 1 is a view of a System along the lines 

shown in the aforesaid joint application, but 
modified in accordance with my invention, and 

Fig. 2 is a similar view relating to a system 
such as shown in the aforesaid Sole application. 

Referring to the drawing, a gas-generator of 
any Suitable type is Schematically shown and is 
indicated in its entirety by the reference numeral 
2. A reaction-chamber 4 of any Suitable coln 
struction is provided inside the gas-generator 
and is heated by electrical or other heating means 
6 Supported on the inside of Walls 8 of the gas 
generator. The reaction-chamber shown com 
prises an outer gas-tight metallic casing having 
an inlet pipe O and an outlet pipe 2 for the 
flow of gases, these pipes passing through walls 
8. The reaction-chamber 4 is provided with a 
Suitable gas-pervious porous catalyst 5 through 
which the gas passing through the reaction 
chamber is caused to flow. - 

Referring to Fig. 1, an air supply pipe f4 and 
a fuel-gas supply pipe 6 are connected to a de 
vice 8 which mixes fuel-gas and air to provide 
a supply gas, having a definite ratio of fuel-gas 
and air, which flows to a pipe 28 connected to the 
input side of a constant displacement pump 22. 
The constant displacement pump 22 delivers the 
mixture at an increased preSSure to a pipe. 24 
connected to one side of the equivalent of an 
orifice, which is represented at 26, the other side 
of this orifice being connected to the inlet pipe 

. The Orifice 26 is a flow-controlling or setting 
device which will provide a constant flow there 
through when the differential pressure across it 
is maintained constant. Suitable valves are 
available for this purpose including some which 
are adjustable for providing different constant 
flow rates for the same differential pressure 
therea croSS. 
The constant displacement pump 22 has a ca 

pacity which is more than that required for the 
maximum flow expected to be delivered to the 
gas-generator, the difference between the output 
of the pump and the actual demand being re 
circulated through a branch pipe-system 28 con 
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tor in relatively different amounts, operable 
means operable for determining the relative 
amounts of said gases to be delivered to said gas 
generator, and means responsive to resistance, to 
gas-flow through said gas-generator for chang 
ing the relative amounts of said gases deliverable 
to said gas-generator; of means for conveying 
the relative amounts of said gases, as determined 
by said operable means, to said gas-generator, 
comprising a pump, a branch pipe-system in 
cluding a variable flow-controlling device there 
in, by-passing said pump, a pipe-connection from 
the output side of Said pump to Said gas-gener 
ator, said pipe-connection including a separate 
orifice means, and a separate regulator con 
nected by separate tubular pipes across said ori 
fice means so as to be responsive to the pres 
sure drop directly across said separate orifice 
means, Said regulator having associated there 
with means arranged to vary said flow-control 
ling device for providing a substantially constaint 
gas-flow to said gas-generator. 

2. A system of a type described for producing 
a special atmosphere adapted to be used in heat 
treating, comprising the combination with a gas 
generator having a gas-pervious porous catalyst, 
a plurality of gas-supply means for different 
gases to be delivered to Said gas-generator in 
relatively different amounts, operable means op 
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6. 
erable for determining the relative amounts of 
Said gases to be delivered to Said gas-generator, 
and means responsive to resistance to gas-flow 
through said gas-generator for changing the rel 
ative amounts of said gases deliverable to said 
gas-generator; of a pipe line connected to said 
gas-Supply means for conveying the relative 
amounts of said gases, as determined by said 
Operable means, to said gas-generator, compris 
ing a pump, a branch pipe-System including a 
variable flow-controlling device therein, by-pass 
ing only Said pump, a pressure-responsive regul 
lator means having means associated therewith 
constructed and arranged to operate said flow 
controlling device, Said pipe line including a pipe 
connection from the output side of said pump to 
Said gas-generator, Said pipe connection includ 
ing a separate orifice device, and separate pipes 
connecting the different sides of said regulator 
acroSS Said orifice. - 
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