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8 Claims. 

This invention relates as indicated to a method 
of and apparatus for smelting and more partic 
ularly to the production of materials such as 
giaSS and more particularly porcelain enamel. 

It is a principal object of our invention to pro 
vide a method of and aparatus for smelting chair 
acterized by the fact that the smelting operation 
is carried on continuously and by means econom 
ical in operation and insuring a superior finished 

40 product. 
Other objects of our invention will appear as 

the description proceeds. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of the 
15 means hereinafter fully described and partic 

ularly pointed out in the claims; the annexed 
drawing and the following description setting 
forth in detail certain means and one mode illus 
trating, however, but one of the various ways in 

0 which the principle of the invention may be used. 
In Said annexed drawing:- 
Fig. 1 is a horizontal section through an appa 

ratus constructed in accordance with the prin 
ciples of our invention and Fig. 2 is a transverse 
Sectional view of the apparatus illustrated in Fig. 
1, taken on a plane substantially indicated by the 
line 2-2. 

Referring now more specifically to the drawing 
and more especially to Fig. 1, the smelter gener 
ally indicated at , is substantially rectangular 
in form, divided by an inner partition 2 separating 
the same into a melting chamber 3 and a fining 
chamber 3. w 
The chamber 3 is hereinafter referred to as a 

5 melting chamber since therein the raw materials 
are substantially all reduced to a molten state. 
The chamber f is referred to as a fining chamber 
for the reason that therein the previously melted 
raw material is maintained in an elevated temper 

0 ature for a sufficient length of time to refine the 
same, i. e., remove 'seeds' and the like therefrom 
which is necessary prior to the discharge of the 
material. 
Connecting the chambers 3 and at one end 

5 thereof is a melted material passage 5 extending 
through he lower portion of the wall 2. Con 
necting the chambers 3 and 4 at their ends oppo 
site to the melted material passage 5 is a gas pas 
sage 6 extending through the wall 2 in the upper 

50 portion thereof. Associated with one end of the 
melting chamber 3 is a conventional "dog house' 
employed for the purpose of feeding the raw 

materials to the melting chamber at one end 
thereof. The construction and operation of the 

5 feeding means commonly employed for this pur 

s 

(C. 49-54) 
pose is believed to be sufficiently well known to 
those familiar with the art so that a further de 
Scription and illustration thereof is unnecessary. 
At the charging end of the melting chamber 3 

is an auxiliary combustion chamber 8, the bottom 5 
or hearth 9 of which is preferably at an elevation 
above the bath level in the chamber 3. A burner 

for projecting a suitable hydrocarbon fuel such 
as gas or oil into the melting chamber projects 
into the back-end of the auxiliary combustion 10 
chamber 8. The employment of the auxiliary 
combustion chamber 8 is particularly desirable 
When a liquid fuel is burned so as to insure com 
plete volatilization of all of the liquid fuel before 
the flame projects over the bath, otherwise drip- 5 
pings of the liquid fuel might fall into the bath 
and contaminate the same. When the auxiliary 
Combustion chamber is employed, the drippings 
from the burner to fall onto the heated hearth 9 
where they are volatilized before being projected 20 
into the burning Zone over the bath in the cham 
ber 3. 
The hearth or bottom of the melting chamber 3 

slopes substantially uniformly in the direction in 
dicated by the line from the charging opening 25 
or "dog house' to the melted material passage 5. 
The hearth of the fining chamber 4 similarly 
slopes upwardly from the melted material pas 
sage 5 to the continuous discharge opening 2. 
The elevation of the discharge opening 2 is be- 80 
tween the upper edge of the melted material 
passage 5 and the lower edge of the gas passage 
6 so that the level of the bath maintained in the 
smelter is at all times a substantial distance above 
the opening 5. The hearth of the fining chamber 35 
8 slopes to a low point at 3 which is directly 
opposite a draining opening 4, the draining open 
ing 6 will be normally closed, however. If, for 
any reason, it should be desired to drain the 
smelter of all glass, the feed of the raw material 40 
is stopped and the draining opening AA opened 
and the smelter permitted to drain until empty. 

Positioned in one corner of the fining chamber . 
is a stack or main flue 5 which communicates 

With the fining chamber through branched Open- 45 
ings 6 and . By dividing the flow of heated 
gases by means of the branched passages 6 and 

, a stream of such heated gases is directed 
through the restricted area opposite the melted 
material passage 5. Another stream of heated 50 
gases drawn by the branched opening 6 is caused 
to sweep over the central area of the fining bath, 
maintaining the same at the desired temper 
ature. 
An auxiliary burner 8 in the end of the fining 55 
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2 
chamber adjacent the gas passage 6 and the con 
tinuous discharge opening 2 may be employed 
for the purpose of augmenting the heating effect 
of the gases flowing into the fining chamber from 
the melting chamber and to also assist in equal 
izing the temperatures within the various areas 
of the fining chamber. 
An important characteristic of the Smelter 

above described is the manner in which the work 
material and the heating gases are carried there 
through. It will be observed that the work ma 
terial flows in loop fashion through the Smelter. 
This provides a maximum distance of flow for the 
material in the compact rectangular furnace 
structure and makes possible the conservation of 
the heat of the burning gases employed for the 
purpose of melting and fining the material. 
Of greater importance, however, is the manner 

in which the heating flame or heated gases are 
projected through the smelter. It will be ob 
served that the heating flame passes in a loop 
through the melting chamber. This loop of flame 
in the melting chamber, not only renders more 
uniform the heating effect of such flame but also 
is effective to maintain the various areas of the 
melting chambers at the desired temperature. 
The manner in which the flame loops through the 
melting chamber is particularly effective to, first, 
immediately reduce the raw materials entering 
the melting chamber from the “dog house' to a 
molten condition, and second, to maintain the 
temperature of the bath adjacent the melted ma 
terial passage 5 sufficiently high so as to prevent 
freezing or congealing at this point. 
The direction of flow of the primary stream 

of gas in the fining chamber is in accordance with 
desirable practice counter to the flow of the melt 
ed material and the division of this primary 
stream of heated gases into two separate streams 
before passing out of the stack in the manner 
and for the purposes previously described is like 
wise highly advantageous. 
By employing a Smelter of the construction de 

scribed it is possible to, in a smelter of very Com 
pact construction, melt and fine a relatively 
large amount of material in a short time, this be 
ing due to the very efficient manner in which the . 
burning gases are led through the Smelter and 
the relation of such fow to the direction and 
manner of flow of the melted material. 
Other modes of applying the principle of our 

invention may be employed instead of the one 
explained, change being made as regards the 
means and the steps herein disclosed, provided 
those stated by any of the following claims or 
their equivalent be employed. 
We, therefore, particularly point out and dis 

tinctly claim as our invention:- 
1. A melting furnace comprising laterally con 

tiguous melting and fining chambers respectively 
provided with a charging opening for the raw ma 
terial and a discharge opening for the melted 
material, a passage for melted material from 
one end of said melting chamber to the adjacent 
end of the fining chamber, a passage for gases 
from said melting chamber to the fining chamber 
at a point spaced longitudinally of said melting 
chamber from said melted material passage, a 
burner in Said melting chamber at the end oppo 
site said melted material passage, and a flue 
opening in said fining chamber. 
. 2. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw 
material and a discharge opening for the melted 

2,097,879 
material, a passage for melted material from one 
end of Said melting chamber to the adjacent end 
of the fining chamber, a passage for gases from 
Said melting chamber to the fining chamber at a 
point Spaced longitudinally of said melting cham 
ber from Said melted material passage, a burner 
in Said melting chamber at the end opposite said 
melted material passage, and a flue opening in 
said fining chamber in the end adjacent said 
melted material passage. 

3. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw ma 
terial and a discharge opening for the melted ma 
terial, a passage for melted material from one 
end of Said melting chamber to the adjacent end 
of the fining chamber, a passage for gases from 

5 

10 

s 

Said melting chamber to the fining chamber at . 
a point spaced longitudinally of Said melting 
chamber from said melted material passage, a 
burner in said melting chamber at the end op 
posite Said melted material passage, and a flue 
Opening in said fining chamber in an area inter 
mediately of said melted material passage and 
Said discharge opening. 

4. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw ma 
terial and a discharge opening for the melted ma 
terial, a passage for melted material from one 
end of Said melting chamber to the adjacent end 
of the fining chamber, a passage for gases from 
Said melting chamber to the fining chamber at a 
point Spaced longitudinally of said melting cham 
ber from Said melted material passage, a burner 
in Said melting chamber at the end opposite said 
melted material passage, and a flue opening in 
Said fining chamber having branches respectively 
leading from areas adjacent said melted material 
paSSage and said discharge opening. 

5. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw 
material and a discharge opening for the melted 
material, separate passages respectively for burn 
ing gases and melted material connecting oppo 
site ends of said chambers, a burner arranged in 
One Wall of said melting chamber adjacent said 
passage for burning gases for projecting aheating 
flame in a loop through said melting chamber 
and through said burning gas passage into said 
fining chamber and a flue opening in said fining 
chamber. 

6. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw 
material and a discharge opening for the melted 
material, separate passages respectively for burn 
ing gases and melted material connecting oppo 
site ends of Said chambers; a burner arranged in 
One Wall of Said melting chamber adjacent said 
gas passage for projecting a flame in a loop 
through Said melting chamber and into said fining 
chamber and a flue opening in said fining cham 
ber, said charging and discharge openings and 
said passage for melted material being so ar 
ranged that the work material flows in looped 
fashion through said furnace. 

7. A melting furnace comprising laterally con 
tiguous melting and fining chambers respectively 
provided with a charging opening for the raw 
material and a discharge opening for the melted 
material, separate passages respectively for burn 
ing gases and melted material connecting oppo 
site ends of said chambers, a burner arranged in 
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One wall of said melting chamber adjacent said 
gas passage for projecting a fame in a loop 
through said melting chamber and into said fining 
chamber and a flue Opening in said fining cham 
ber in the same end with said melted material 
passage, said charging and discharge openings 
and said passage for melted material being so 
arranged that the WOrk material foWS in looped 
fashion through said furnace. 

8. A melting furnace comprising laterally con 
tiguous melting and fining chambers separated by 
a common wall and respectively provided with a 
charging opening for the raw material and a dis 

3 
charge Opening for the melted material, sepa 
rate passages through said common Wall at op 
posite ends thereof for the flow of burning gases 
and melted material from said melting chamber 
to said fining chamber, a burner arranged in the 
Wall of said melting chamber adjacent said gas 
passage for projecting a heating flame in looped 
fashion through said melting chamber and into 
said fining chamber and a flue opening in said 
fining chamber. 
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