
June 23, 1942. F. FARMER et al. 2,287,094 
MUFFLE FURNACE 

Filed March 15, 1940 2. Sheets-Sheet l 

s 
kos/ace 1. ZY 22 

Voznes AGarreiz 
77ted Aazzer INVENTORS 

4-226 . . . ATTORNEY 

    

  

  

  

  

  

  



June 23, 1942. F. FARMER et AL 2,287,094 

27.2 
e 

3Y Sé32 ZA 

215. Z - Z. % Y BN' 

  

  

  

  

  



Patented June 23, 1942 2,287,094 

UNITED STATES PATENT OFFICE 
2,287,094 

MUFFLE FURNACE 
Fred Farmer and games F. Garrett, Cranford, 

N.J., assignors to E. E. du Pont de Nemours & 
Company, Wilmington, Del, a corporation of 
Delaware 

Application March 15, 1940, Serial No. 324,116 
(C. 23-277) Claim. 

This invention relates to the manufacture of 
hydrochloric acid and sodium sulfate in me 
chanical furnaces of the Mannheim type, and 
has for its object the elimination of scale for 
mation on the hearth of such furnaces. 
The principles and operation of the invention 

may best be understood by reference to the ac 
companying drawings in which Figure 1 is a side 
elevation in Section of one type of Mannheim 
furnace, Figure 2 is a section taken along line 
2 of Figure 1 with parts broken away to show 
detail, and Figure 3 is a Section in elevation taken 
along line 3 of Figure 2. 

Figure. illustrates a typical Mannheim fur 
nace which has been modified, as will present 
ly be pointed out, according to this invention. 
Mannheim furnaces are in general indirect fired 

nate application of the heat to the various parts 
of the muffle lead to deleterious results. We have 
traced One of the Outstanding difficulties encoun 
tered in operation of Mannheim furnaces to this 
indiscriminate application of heat. 
This disadvantage of which we speak arises 

from scaling or caking of the saltcake (sodium 
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or muffle furnaces in which the muffle is in the 
nature of a vertical cylinder topped by a convex. 
refractory arch f. In some Mannheim furnaces, 
as illustrated in Figure 1, the bottom of the 
muffle is composed of an annular hearth 2 of 
Suitable refractory tile surrounding a pot 3 con 
structed of cast iron or any suitable material. 
In others the bottom is entirely tile without 
Special configuration describing a pot. The 
muffle is built in appropriate brick-work struc 
ture, as illustrated generally at 4, adapted to 
direct burner gases from a suitable burner 5 
over and in contact with the top of the muffle, 
down thru Suitable fue 6 and back under the 
bottom of the muffle, and thence to stack. 

In the operation of Such furnaces Sulfuric acid 
and Salt are charged into the muffle thru the 
thimble in proper portions to yield hydrochloric 
acid and sodium sulfate. The charge is agitated 
and progressively moved towards the periphery 
of the muffle by the plows 8 carried by the arms 
9 mounted on the vertical shaft to, the plows 8 
being so shaped and positioned as gradually to 
push the reaction mass out towards the periph 
ery of the muffle. To prevent corrosion of the 
arms 9 the Sulfuric acid is fed by means of the 
pipe to the pot 2 which rotates with the 
arms and has a spout 3 adapted to pass the 
acid to the pot 3 without contacting the arms 9. 
In the past it has been customary to heat the 

muffle both from the top and the bottom or, in 
other words, to heat the charge both by radia 
tion from the top of the muffle and by conduction 
thru the hearth 2 and the pot 3. It has been 
considered necessary heretofore to apply heat 
to the charge in all ways available in order 
effectively to carry the reaction to completion. 
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Sulfate) on the hearth, where it interferes with 
effective operation of the plows and has to be 
periodically removed. In the past it has been 
necessary to shut down these furnaces to re 
move the Scale formed on the hearth at in 
tervals of about three weeks and sometimes less. 
According to our present invention we are able 
to Operate under the same conditions over an 
interval of two to four times as long without hav 
ing to shut down for removal of scale formation. 
Even then bottom scale is practically negligible 
and the shut-downs are required primarily for 
removal of scale formations from the side walls 
Only. By eliminating more than one-half of the 
shut-downs required per year we obtain substan 
tial advantages in cost of operation, both in re 
Spect to the actual cost of the scaling operation 
and in respect to increased productivity, due to 
longer periods of uninterrupted operation. We 
also obain advantages in that damage to the 
furnace brickwork as a result of frequent cool 
ing and heating is lessened. Likewise we obtain 
advantages in that the life of the tile bottom of 
the muffle, that is, the life of the hearth, is great 
ly prolonged. - 

We obtain these advantages by so directing the 
combustion gases that heat is not applied to the 
reaction mass thru the hearth. Thus we have 
provided beneath the hearth 2 a layer of insula 
tion 4 of any suitable refractory insulating ma-. 
terial and thereby prevent transfer of heat from 
the hot gases thru the hearth 2. In this man 
ner the formation of scale on the bottom of the 
muffle is prevented and the capacity of the fur-.' 
nace surprisingly is not decreased as might be 
expected. Apparently the scale: which rapidly 
formed on the surface of the hearth when heat 
was applied thereto acted effectively to prevent 
any practical utilization of heat from the com 
bustion gases in that manner. 
According to the preferred form of our inven 

tion we do not insulate the pot, but to the con 
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bottom of the muffle, 

trary we have found it desirable to concentrate 
the hot combustion gases at this point in the 

When sulfuric acid and . 
common salt are charged into the furnace the 
mass is quite fluid, due not only to the sulfuric 

We have now found, however, that indiscrimi- 55 acid but also to the formation of the low melting 
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bisulfate. 
tion mixture is in this fluid state it can be strong 
ly heated without scale formation. It is Only 
after the bisulfate stage is passed and caleination 
of the reaction mass to the normal Sodium Sul 
fate is taking place that scale formation is a 
problem. Thus, by concentrating the hot com 
bustion gases upon the pot and excluding them 
from the hearth we obtain advantages, not only 
in eliminating the scaling but also in increased 
fuel efficiency, which have not been possible here 
tofore. - 

As illustrated in Figures 2 and 3 at 5 we pro 
vide suitable baffles underneath the hearth 
whereby the hot combustion gases discharged 
from the flues 6 are concentrated under the pot. 
In this manner maximum heat efficiency is ob 
tained without the disadvantages of Scaling on 
the hearth. While we have illustrated our invention ap 
plied to Mannheim furnaces in which the bottom 
muffle is made up of a pot and a hearth, it is to 

We have found that when the reac- . be understood that it is equally applicable to 
other types of Mannheim furnaces. Also, it will 
be apparent that there is other means which may be adopted for insulating the hearth from 
the hot combustion gases. These and numerous 
other modifications may be made without de 
parting from Our invention, and such variations 
as may be made without departing from the 
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spirit and scope thereof are intended to be in 
cluded in the appended claim. 
We claim: 
In a hydrochloric acid furnace of the Mann 

heim type the combination comprising a muffle 
having a circular bottom composed of a circular 
pot and an annular calcining hearth, means for 
directing hot combustion gases over the top of 
the muffle and under the bottom thereof, means 
for insulating the hearth from said hot combus 
tion gases and means for concentrating said hot 
COmbustion gases under said pot. 

- 's) ARMER. 
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