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To all whom it may concern: 
Beit known that I, APHONSE BAUpou IN 

CHANTRAINE, a subject of the King of Bel 
gium, residing at 26 Rue de l'Ange, Marci 
nelle, Belgium, honorary mining engineer, 
have invented new and useful Improve 
ments in Heating Apparatus, of which the 

10 

5 

20 

following is a specification. 
This invention relates to an improved 

heating apparatus of the kind in which 
gaseous fuel is employed. 
-In regenerative furnaces, the flames pass 

over or across the material to be heated, 
from the inlet to the outlet, in the form of 
a stream. There is a considerable difference 
in temperature between the inlet and outlet 
sides of the furnace, and consequently, in 
order to heat the contents of the furnace 
uniformly, the direction of flow of the burn 
ing gases is reversed at frequent short in 
tervals of time. This reversal of the flow of 
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burning gases results in large variations in temperature with consequent expansion and 
contraction of the vault of the furnace and 
of the regenerator brickwork, with the re 
sult that deterioration and disintegration 
of the brickwork soon takes place, and per 
mits of leakage in the regenerator. 

30 
This invention has for some of its objects 

to protect the refraetory lining of the fur 
nace from excessive heat: to avoid exces 
sive expansion and contraction of the brick 
work: to avoid the deposition of carbon or 
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soot: to uniformly or otherwise. symmetri 
cally distribute the heat: to control the dis 
tribution of heat in different zones: to oxi 
dize the fuel gas, with a minimum of air or 
oxygen admitted through small airports and 
to utilize the heat in an economic manner for 
heating auxiliary apparatus such as a re 
cuperator or boiler. Further objects will 
transpire in the following description. 

This invention comprises, a furnace in 
which the fuel gas forms an athermanous 
blanket which absorbs the heat radiated by 
the hot contents of the furnace and protects 
the refractory lining from heat radiations: 
means for uniformly symmetrically or oth 
erwise distributing the heat: means for pro 
ducing a multiplicity of small flames of uni 
form or predetermined temperature imping 
ing upon the material to be heated: a plu 
rality of independently regulatable sections: 
means for regulating the amount of heat in 
predetermined sections of the combustion 
chamber of the furnace: the admission of an 

insufficient quantity of preheated air to oxi 
dize a first portion of the fuel gas in one 
section of the furnace and the injection of a 
further quantity of air to complete the com 
bustion of a second portion of the fuel gas 
in another section of the furnace, and other 
features which will be hereinafter described. 

Several embodiments of the invention are: 
indicated in the accompanying drawings in 
which:- 

Figure 1 is a section partly in elevation of 
a vertical type of furnace associated with a 
recuperator. 

Fig. 2 is a section on the line A-B of 
Fig. 1. - 

Fig. 8 is a vertical section partly in eleva 
tion of a horizontal type of furnace asso 
ciated with a recuperator. .. 

Fig. 4 is a vertical fragmentary section of 
a horizontal furnace associated with a steam 
generator. l 

Fig. 5 is a vertical fragmentary section of 
a muffle furnace, and 

Fig. 6 is a horizontal section of a modifi 
cation. 

Like reference numerals designate like 
parts throughout the several figures of the 
drawings, and the flow of gas, air and burnt 
gases is indicated by single, double and 
triple headed arrows, respectively. 

Referring to Figs, 1 and 2 of the draw 
ings, 1 designates a lining of brickwork or 
other refractory material located within a 
jacket 2, of brickwork, provided with a re 
movable cover 3. The E. is perforated 
with a large number, of holes 4, uniformly 
symmetrically or otherwise distributed and 
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establishing communication between the in 
terior of the furnace and an annular cham 
ber 5. This chamber is divided into a num 
ber of independent sections by means of the 
annular partitions 6 to which sections air is 
admitted from the duct 7 through passages 
9 and 10. The admission of air to each indi 
vidual chamber 5 is controlled by a series of 
dampers 11, there being one for each cham 
ber. The fuel gas is admitted at the top of 
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the furnace through the opening 12 after 
assing up the duct 13 formed in the jacket. 05 
he fuel gas passes down the interior of the - 

furnace in the form of a vertical tubular 
cone adjacent the lining and forms a blanket 
into which jets of preheated air are ad 
mitted. 
When jets of fuel gas are injected into a 

furnace, soot or carbon is deposited in con 
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3.2 gr. 

siderable quantities and after a short time, 
fill or choke the gas ports. When, however, 

of air 
S, a rainiatan 
r complete con 

as in the present invention, 
injected into the fuel 
amount of aii is required 
bustion. I?oreover, the combustion of fuel gas when supported by the injected ai is 
pyrometrically hotter than the combustion 
resultant, when the same fuel gas is injected 
into air and burned therein and does not de 
posit soot or carbon at all. Again when 
gas jets are injected into air, the contents of 
the furnace when heated, reflect or radiate 

. This radiant heat on to the furnace 
heat readily passes through he air which is 
diathermanois and ultimately destroys the 
lining. On the other hand, according to this 
invention, the heat produced by the fame of 
air is readily transfinited to the contents of 
the furnacebut, when reflected or radiated 
by the contents this heat is absorbed by the 
blanket of gas which is athermanous. Con 
sequentiy, not only is the radiated heat use 
fully employed in raising the temp; 
of the fuel gas, but the 
nace, being protected by 
ihas a much longer life. 
"fantage in the Ca 
which is is not only dif 
to re-line. 
The air ports 4 are so 

ach one passes the Sane 

iurnaces 
it, but expensive 

8 quantity of air 
and consequently the { it each 
fame produced is substantially equal. These 
flames impinge on the article to be heated 
with the result that the Inaximum of 
heat, calories is imparted to article, 
Moreover, a minimum of fuel gas escapes 
combustion. Alternatively, the air aorts 
may be symmetrically disposed in any de 
sired manner and proportioned SC as to pro 
duce fianes of varying temperature. 
Another advantage of the furnace above 
escribed resides in the fact that the ten 

perature in different zones can be regulated 
at will, For instance, of the four sections 
shown in Fig. 1, any one, two or three or 
all of the sections may be used. St 
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Stated an 
other Way, the top and bottom sections may 
be provided with the maximum quantity of 
air to generate a maximum heat, while the 
middle sections may be provided with a 
lesser quantity of air to generate a lesser 
heat. In this manner the heat, applied to 
long articles such as gun barrels may be 
locally controlled to heat any one particular 

v. ris r extent than the e 

other part, or pa C 
case of a taperi ; 
amount of heat, i 
than is required 

mitted to the first section is insufficient to 
oxidize all the fuel gas and that a further 
quantity of air is admitted in succeeding 
sections to complete the combustion. 

Independent inlets may be provided for 
each furnace section, as shown in dotted 
lines at 12, these inlets being controlled by 
dampers such as 11. In this case the ather 
manous blanket may be considered as coin 
sisting of a plurality of tubular blankets. 
The furnace is shown associated with an 

auxiliary heating apparatus such as a re 
cuperator indicated at 14, and adapted for 
utilizing the Waste heat passing Out of the 
furnace. When the a2xiliary apparatus 
takes the form of a recuperator, the prod 
acts of combustion enter the recuperator 
through a file 15, and pass away to the 
chi 16. The air to be heated enters 

: 

In the horizontal furnace of Fig. 3, the 
gas passes from a reservoir or producer 12 

e inlet 12 and across the perfo 
8 ets of air, passing through. 

he blanket of gas, produce flames Which im 
pinge upon aerial in the furnace. As 
above described the burnt gases pass through 
the flue i5 to the recuperator. The path of 

through the recuperator to 
chamber 5 is indicated by a dotted line. 

... -- -- -- r In the modification shown in Fig. 4 the 
auxiliary apparatus is in the form of a wa 
ter tube boiler. In this case the amount 
of air admitted vertically downward through 
the arch of the furnace is not sufficient 
to consume all the gas admitted at 12 but 
the excess fuel gas is burnt by the jets 
of air admitted through the vertical part 

the lining so as to produce additional 
at if required for the boiler. Here, again, is 

the blanket or sheet of athermanous gas s s 

protects the furnace lining. 
In the muffle furnace shown in Fig. 5, the 

brick vault is protected by the gas blanket, 
ile the heat is readily transmitted to the 

refractory vessel. 19 shown in elevation, 
Another type of furnace is shown in Fig. 

6 in which the gas blanket passes along the 
sides of the refractory vessel 19, while the 
burnt gases pass out through the Openings 
20 which are distributed uniformly. 
Although several forms of the invention 

have been described by Way of example, the 
invention is not limited to the arrangements 
described, but may be carried out, in a wa 
riety of ways to suit different requirements 

hout departing from the characteristic 
Furnaces may be constructed in 

ting and annealing purposes, and for 
kins for burning bricks, 
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provided with means for regulating an air 
supply about a central combustion chamber 
within said sections and one or more gas 
supply openings communicating with Said 
combustion chamber. 

2. A furnace comprising a plurality of 
superimposed hollow sections, each section 
provided with means for regulating an air 
supply about a central combustion chamber 
within said sections, one or more gas supply 
openings communicating with said combus 
tion chamber and a recuperative air preheat 
ing means in communication with said com 
bustion chamber and with said air supply 
means. 

3. A vertical furnace comprising a cen 
tral combustion chamber, a gas inlet com 
municating with the upper end of said 
chamber, a cover for said chamber, a dis 
tributed air inlet means arranged symmet 
rically about said central combustion cham 
ber and an outlet means communicating 
with the bottom of said chamber. 

4. A vertical furnace comprising a cen 
tral combustion chamber, a gas inlet com 
municating with the upper end of said 
chamber, a cover for said chamber, a dis 
tributed air inlet means arranged about the 
central chamber an outlet means and a re 
cuperative air preheating device in commu 
nication with said outlet and with said air 
inlet means. 

5. A vertical furnace comprising a cen 
tral combustion chamber, a gas inlet com 
municating with the upper end of said 
chamber, a cover for said chamber, a dis 
tributed and regulatable air means arranged 
about said central combustion chamber, an 
outlet means and a recuperative air pre 
heating device for supplying preheated air 
to the air supply means. 

6. A vertical furnace comprising a cen 
tral combustion chamber, partitions divid 
ing the chamber into sections, one or more 
gas inlets communicating with the sections 
of said chamber, and independently regu 
latable distributed air supply means com 
municating with the sections of said cham 
ber. 

7. A furnace comprising a cylindrical 
chamber, partitions dividing the chamber in 
sections, air distributing means comprising 
perforated annuli and disposed within the 

chamber to provide annular ducts for the in 
gress of air, one or more gas inlets for said 55 
chamber, a cover for the top of the cylin 
drical chamber, an air inlet communicating 
With the sectional annular air ducts and pro 
vided with dampers for controlling the in 
gress of. air to the annular ducts and an 60 
outlet for the consumed gases at the bottom 
of the chamber. 

8. A furnace comprising a combustion 
chamber, a gas inlet to said chamber, an air 
chamber, a multiplicity of ducts establish- 65 
ing communication between said air cham 
ber and said combustion chamber to produce 
a multiplicity of heating flames, said ducts 
being disposed so as to cause the flames to 
impinge upon the material to be heated and 70 
means for controlling the temperatures at 
different points of the combustion chamber. 

9. A furnace comprising a combustion 
chamber, a gas inlet to said chamber, an air 
chamber, means for supplying preheated air 75 
to said air chamber, a refractory partition 
between said air and combustion chambers, 
a multiplicity of symmetrically distributed 
ports, in said refractory partition, said ports 
of different dimensions in said refractory 80 
partition, said ports being disposed so as to 
direct the multiplicity of flames of different 
temperatures produced to impinge upon the 
article to be heated and an outlet for the 
burnt gases. 85 

10. A furnace comprising a combustion 
chamber, a gas inlet to said chamber, an air 
chamber formed in a plurality of independ. 
ent sections, means for supplying preheated 
air to said air chamber, a refractory parti- 90 
tion between said air and combustion cham 
bers, a multiplicity of uniformly distributed 
ports, in said refractory partition, said ports 
being disposed so as to direct the multiplic 
ity of flames produced to impinge upon the 95 
article to be heated and an outlet for the 
burnt gases and a means for regulating the 
temperatures in different sections of the 
furnace. 
Signed at Brussels this first day of Au- 100 

gust, 1914. 
ALPHONSE BAUDOUN CHANTRAINE. 

In the presence of - 
ARMAND JoSEPH LABAUX, 
EMLL WoM WoMREELE, 


