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FURNACE LAUNDER CONSTRUCTION 
Philip M. Hulme, Metuchen, N. J., assignor to 

International Smelting and Refining Company, 
a corporation of Montana 
Application March 14, 1942, Serial No. 434,741 

(C. 266-38) 11 Claims. 

This invention relates to furnace launder Con 
struction, and has for its principal object to pro 
vide an improved form of launder heated by 
combustion gases so as to permit the passage 
therethrough of a thin, easily frozen stream of 
molten metal. The invention further provides a 
launder of improved construction such that the 
molten metal is maintained out of contact with 
the combustion gases, and thus, contamination 
of the molten metal by the Combustion gases is 
prevented. 

Launders for furnaces quite commonly are 
simple open troughs through which the molten 
metal runs from the furnace to the pouring ladle. 
Such launders are quite satisfactory for ordi 
nary purposes where the stream of metal flowing 
through the launder is fairly large and not very 
easily frozen, and Where contact between the 
molten metal in the launder and the atmosphere 
is not objectionable. Such a launder, however, 
cannot be used if the molten metal stream is very 
thin and easily frozen, or if exposure of the 
molten metal to the air is objectionable. 
In United States Patent No. 2,265,284, granted 

December 9, 1941, on an application of Philip M. 
Hulme and Robert A. Ghelardi, and assigned to 
the same assignee as this application, a novel 
process is described for melting copper in a fuel 
fired muffle furnace substantially solely by means 
of radiant heat. The molten copper produced by 
this melting process is as free from contami 
nants as the Solid copper charged into the fur 
nace. When electrolytic cathodes are used as the 
Source of Solid copper to be melted, the molten 
copper product is very pure and is subtantially 
Oxygen-free. If the substantially oxygen-free 
molten copper produced in this manner is al 
lowed to flow through an open launder, it rapid 
ly picks up oxygen from the air, so that it is im 
pOSsible to Cast the metal into oxygen-free 
shapes. The present invention provides a laun 
der constructed So as to exclude air from contact 
with the molten copper or other metal flowing 
therethrough, and hence suitable for transferring 
oxygen-free Copper melted as described in the 
aforementioned patent to the pouring apparatus. 
The melting process described in the afore 

mentioned patent is such that it may be carried 
out continuously. When the melting process is 
thus carried out, there is a continuously flowing 
Stream of metal from the furnace through the 
launder to the pouring ladle. This continuous 
stream of molten metalis, however, verythin and 
Small, even in the case of a furnace having quite 
large melting capacity. The stream of copper is 
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So thin that it is easily chilled and frozen, and 
When this occurs, continuous operation of the 
furnace is interrupted. The launder provided by 
the present invention is of Such nature that the 
molten copper or other metal flowing there 
through is kept heated and so is prevented from 
freezing. 
The launder according to the invention com 

prises an enclosed conduit for carrying the thin 
Stream of molten copper or other metal. A com 
bustion-gas chamber extends substantially the 
full length of the conduit, and is separated there 
from by a thin, Substantially gas-tight wall of 
heat-conducting refractory material. Means are 
provided for introducing hot combustion gases 
into the combustion-gas chamber in contact with 
the Said wall. In this manner the wall may be 
heated to an elevated temperature above the 
melting point of the copper or other metal flow 
ing through the conduit, and thereby sufficient 
radiant heat may be supplied to the flowing 
metal to maintain it in the molten condition. At 
the same time, the wall maintains the molten 
metal out of contact with the combustion gases, 
If desired, arrangement may be made to intro 
duce a Special protective gas atmosphere into the 
Conduit in order to insure against contamination 
of the molten metal. 
A particularly satisfactory form of launder ac 

cording to the invention comprises a trough of 
refractory material communicating with the in 
terior of the furnace. A substantially gas-tight 
cover of heat-conducting refractory material is 
laid over the trough, and a combustion-gas 
chamber extending substantially the full length 
of the trough is provided above the cover. Hot 
combustion gases are introduced into the com 
bustion-gas chamber, and thus into contact with 
the cover, at one end of the Combustion-gas 
chamber. Means are provided for Withdrawing 
Such gases from the combustion chamber at the 
other end thereof. 
The invention will be better understood from 

the following description of a specific embodi 
ment, considered in conjunction with the accom 
panying drawings, in which 

Fig. 1 is a longitudinal section through a 
launder connecting a muffle furnace with a 90 
ing ladle; 

Fig. 2 is a horizontal section through the laun 
der shown in Fig. 1, taken Substantially along 
the line 2-2 of Fig. 1; and 

Fig. 3 is a cross-section through the combus 
tion chamber and launder, taken Substantially 
along the line 3-3 of Fig. 2. 
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Referring particularly to Fig. 1, the launder fo 

connects the melting chamber of a muffle fur 
nace 2 with a pouring ladle 3. Neither the 
construction of the furnace 2 nor the construc 
tion of the pouring ladle 3 forms any part of 
the present invention. However, the furnace 
shown is of the type described and claimed in the 
co-pending application of Vernon E. MacDonell, 
Serial No. 434,709, filed March 14, 1942, and the 
pouring ladle shown is of the type described and 
claimed in my co-pending application Serial No. 
434,742, filed March 14, 1942. The apparatus 
shown in the drawings is especally useful for 
carrying out the copper melting process described 
in the aforementioned Patent No. 2,265,284. 

Molten metal, such, for example, as oxygen 
free molten copper, is maintained in the melting 
chamber to a normal level I. The Copper may 
be melted and maintained in the molten state 
substantially wholly by means of radiant heat 
radiated from an arch 4 Separating the melting 
chamber from a combustion chamber 5. The 
molten copper or other metal passes from the 
melting chamber through a well 6 and a tap 
hole 7 into the launder. 
The launder shown in the drawings comprises 

a steel Supporting structure 8 suitably lined 
with refractory brickwork 9. A series of trough 
shaped refractory brick or tile 20 are supported 
by the refractory brickwork 9 to provide a 
trough or conduit 2 for the molten metal flowing 
from the furnace. The trough 2 receives the 
molten copper from the tap hole f7, and delivers 
it to the interior of the pouring ladle 3 through 
the pipe 3a. 
A substantially gas-tight cover 22 is laid over 

the open top of the trough-shaped tiles to en 
close the trough 2. The cover 22 is preferably 
made of a thin, heat-conducting refractory tile 
composed, for example, of silicon carbide. The 
cover 22 advantageously is substantially gas tight 
so as to protect metal flowing through the trough 
2 from contact with any deleterious gases. If 
desired, a pipe 23 may be provided for introducing 
a protective gas atmosphere into the trough 2 
to insure against contamination of the molten 
metal. A protective gas composed essentially of 
carbon monoxide and nitrogen is particularly 
suitable for protecting molten copper from Con 
tamination. 
A combustion-gas chamber 24 is provided above 

the thin refractory trough cover 22, and is de 
fined by refractory brickwork side walls 25 and 
roof 25a arranged about the cover 22 but in 
spaced relationship therewith. The combustion 
gas chamber extends Substantially the full length 
of the trough 2. The refractory side walls 25 
of the combustion-gas chamber may be mounted 
permanently in place as lining for the steel shell 
8, but the refractory brickwork 25a forming the 
roof of this chamber may be secured to remov 
able steel plates 25b. Such construction facili 
tates removal of the combustion chamber roof 
for repairs to or inspection of the launder. Each 
of the plates 25b may be offset with respect to the 
refractory 25a attached thereto so as to overlap 
the refractory attached to the adjacent plate and 
thus improve the gas-tightness of the joints be 
tween adjacent refractory elements 25a and 
plates 25b. A.- 
A combustion chamber 26 (Figs. 2 and 3) is 

provided near the metal-discharge end of the 
launder. The combustion chamber is defined by 
refractory brickwork 27 lining a steel supporting 
shell 28, and is so arranged that it communicates 
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2,339,837 
with the interior of the combustion-gas chamber 
24. An oil burner 29 is mounted so as to face 
into the combustion chamber 26. An off-take 
flue 30 (Fig. 2) communicates with the interior 
of the combustion-gas chamber 24 adjacent the 
furnace end of the launder, and provides for the 
withdrawal of combustion gases therefrom to a 
chimney 3. 
In Operation of the launder described above, 

fuel introduced through the burner 29 is burned 
in the combustion chamber 26. The hot com 
bustion gases thus formed pass into the combus 
tion-gas chamber 24 and into contact with the 
thin heat-conducting refractory cover 22 over the 
trough 2f. The cover 22 thereby is heated to a 
temperature above the melting point of the cop 
per (or other metal) flowing through the trough. 
Consequently, heat is radiated from the inner 
Surface of the cover to the flowing stream of 
Copper to maintain it in the molten condition. 
Even very thin, easily frozen streams of molten 
copper may thus be kept flowing continuously 
without even partially freezing during passage 
through the launder. w 
The arrangement for supplying the heat neces 

sary for this purpose by radiation from the trough 
cover 22 achieves effective heating of the copper 
by the relatively inexpensive process of burning 
a fuel, but without permitting the molten cop 
per to be contaminated by the deleterious prod 
ucts of the fuel combustion. 
As shown in the drawings, the combustion gases 

pass through the combustion-gas chamber 24 
in a direction countercurrent to the flow of molten 
copper through the trough 2. The cover 22 
Over the trough thereby may be heated to its 
highest temperature adjacent the discharge end 
of the trough, where the danger that a thin 
stream of molten copper may freeze is greatest, 
and where, in the absence of an adequate supply 
of heat, freezing ordinarily would take place. 
The combustion gases, after passing through 

the combustion chamber 24, pass through the fue 
30 and out the stack 3. If desired, these gases 
may be passed through a waste heat boiler or 
other heat recuperating means before they are 
allowed to escape into the atmosphere. 
The substantially gas-tight cover 22 over the 

trough effectively separates the molten copper 
flowing through the trough 2 from contact with 
the Combustion gases, and thereby protects the 
copper from contamination by the deleterious 
combustion products (such as carbon dioxide and 
water vapor) present in these gases. Moreover, 
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ducing protective gas atmosphere introduced into 
the trough 2 through the pipe 23 for the purpose 
of providing additional protection to the molten 
COpper. 
In order to permit of observation of copper 

entering and flowing through the launder, win 
doWS or other appropriate observation ports 32 
and 33 may be provided. Advantageously one of 
the windows 32 is located at a point to permit 
observation of the copper flowing through the tap 
hole 7 into the launder, and another window 33 
is arranged in the end closure 34 at the end of 
the launder to permit observation of the thin cop 
per stream flowing into the pouring ladle 3. 

If it is desired to incorporate alloying ingre 
dients, such as silicon orphosphorus, in the cop 
per as it is withdrawn from the furnace through 
the launder, a hopper 35 provided with a suitable 
valve mechanism 36 may be provided adjacent the 
discharge end of the launder. A slug of phos 
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phorus-copper or silicon-copper master alloy, or 
other alloying material, may then be dropped 
through a conduit 3 into the copper in the pour 
ing ladle f3 by manual operation of the valve 6 
at appropriate time intervals, as, for example, 
each time a billet or other shape is cast from 
the ladle 3. 
The launder herein described may be so Con 

nected to the furnace that the passage for the 
flow of Copper into the launder is fully enclosed 
and is substantially gas tight, as shown in the 
drawings. Hence, there is no danger of Con 
taminating gases entering the launder at this 
point. The discharge end of the launder is closed 
by the end closure structure 34 in which the ob 
servation window 33 is mounted. The bottom of 
the supporting steel shell 8 at the discharge end 
of the launder, and the bottom of the correspond 
ing supporting steel shell of the end closure 34, 
may be curved cylindrically to mate with the cy 
lindrical curvature of the pouring ladle, thus per 
mitting the ladle to tilt back and forth on its 
axis for pouring without creating any substantial 
aperture through which air might gain access to 
the molten copper or other metal. A very small 
positive pressure of inert or reducing protective 
gas introduced through the pipe 23 will effectually 
prevent the entrance of air through whatever 
slight cracks or open seams may unavoidably be 
present in the structure or at the junction be 
tween launder and pouring ladle. Thus the 
launder is such that molten substantially oxygen 
free copper may be transferred from the melting 
furnace 2 to the pouring ladle 3 without be 
coming oxidized or otherwise contaminated. 
Although particular reference has been made 

in the foregoing description to the use of the 
new launder for transferring molten copper from 
a melting furnace to a pouring ladle, it is under 
stood that the launder may be used for trans 
ferring other molten materials from one point to 
another. 

I claim: 
1. A launder for conducting a thin stream of 

molten metal from a furnace, comprising a trough 
of refractory material communicating with the 
interior of the furnace, a substantially gas-tight 
cover of heat-conducting refractory material Over 
said trough, a combustion-gas chamber imme 
diately above said cover and extending substan 
tially the full length thereof, and means for in 
troducing hot combustion gases into said con 
bustion-gas chamber, whereby the cover over said 
trough may be heated and thus maintain a thin 
stream of metal flowing through the trough in 
the molten condition by means of radiant heat. 

2. A launder for conducting a thin stream of 
molten metal from a furnace, comprising a trough 
of refractory material communicating with the 
interior of the furnace, a combustion-gas cham 
ber over said trough and extending substantially 
the length thereof, a thin substantially gas-tight 
cover of heat-conducting refractory material Over 
said trough and separating it from said combus 
tion-gas chamber, and means for introducing hot 
combustion gases into said combustion-gas chan. 
ber, whereby said cover may be heated to an ele 
vated temperature above the melting point of the 
metal flowing through the trough and may there 
by supply sufficient radiant heat to said flowing 
metal to maintain it in the molten condition. 
3.Alaunder for conducting a thin stream of 

molten metal from a furnace, comprising a trough 
of refractory material communicating with the 

0 

15 

20 

25 

30 

35 

AO 

45 

50 

55 

60 

65 

3 
ber over said trough and extending substantially 
the length thereof, a thin substantially gas-tight 
cover of heat-conducting refractory material over 
said trough and separating it from said combus 
tion-gas chamber, means for introducing hot com 
bustion gases into said combustion chamber ad 
jacent One end of the launder, and means for 
withdrawing said combustion gases from said 
chamber adjacent the other end of the launder, 
whereby said cover may be heated to an elevated 
temperature above the melting point of the metal 
flowing through the trough and may thereby sup 
ply sufficient radiant heat to said flowing metal 
to maintain it in the molten condition. 

4. A launder for conducting a thin stream of 
molten metal from a furnace, comprising a trough 
of refractory material communicating with the 
interior of the furnace, a combustion-gas cham 
ber over said trough and extending substantially 
the length thereof, a thin substantially gas-tight 
cover of heat-conducting refractory material Over 
said trough and separating it from said combus 
tion-gas chamber, means for introducing hot 
combustion gases into said combustion-gas cham 
ber adjacent the metal-discharge end of the laun 
der, and means for withdrawing the combustion 
gases from said chamber adjacent the furnace 
end of the launder, whereby said trough cover 
may be heated to an elevated temperature above 
the melting point of the metal by the combustion 
gases flowing countercurrent to the flow of molten 
metal through the trough and may thereby sup 
ply sufficient radiant heat to said flowing metal to 
maintain it in the molten condition. 

5. A launder of the character described com 
prising an enclosed conduit for carrying a thin 
stream of molten metal, a combustion-gas cham 
ber extending substantially the length of said 
conduit, a thin substantially gas-tight wall of 
heat-conducting refractory material separating 
said combustion-gas chamber from the interior 
of said conduit, and means for introducing hot 
combustion gases into said chamber in contact 
with said wall, whereby said wall may be heated 
to an elevated temperature above the melting 
point of the metal flowing through said conduit 
and may thereby supply Sufficient radiant heat to 
said flowing metal to maintain it in the molten 
condition while the metal is maintained out of 
contact with the combustion gases. 

6. A launder for conducting a thin stream of 
molten metal from a furnace, comprising a trough. 
of refractory material communicating with the 
interior Of the furnace, a combustion-gas cham 
ber over said trough and extending substantially 
the length thereof, a thin substantially gas-tight 
cover of heat-conducting refractory material over 
said trough and separating it from said combus 
tion-gas chamber, a Combustion chamber com 
municating with said combustion-gas chamber 
adjacent One end thereof, a burner for producing 
hot combustion gases in said combustion cham 
ber, and means adjacent the other end of the com 
bustion-gas chamber for withdrawing combustion 
gases therefrom after passing from the combus 
tion chamber through said combustion-gas cham 
ber in contact with said trough cover, whereby 
said cover may be heated to an elevated temper 

70 
ature above the melting point of the metal flow 
ing through the trough and may thereby supply 
sufficient radiant heat to Said flowing metal to 
maintain it in the molten condition. 

7. A launder of the character described com 
prising an enclosed conduit for carrying a thin 

interior of the furnace, a combustion-gas chan 7 stream of molten metal, a combustion-gas cham 



4. 
ber extending substantially the length of said 
conduit, a thin substantially gas-tight wall of 
heat-conducting refractory material separating 
said combustion-gas chamber fron the interior 
of said conduit, means for introducing a protec 
tive gas atmosphere into said conduit, and means 
for introducing hot combustion gases into said 
chamber in contact with said wall, whereby said 
wall may be heated to an elevated temperature 
above the melting point of the metal flowing 
through said conduit and may thereby supply 
sufficient radiant heat to said flowing metal to 
maintain it in the moltea condition while the 
metal is maintained out of contact with the com 
bustion gases. 

8. A launder for conducting a thin stream of 
molten metal from 8 furnace, comprising a 
trough of refractory material communicating 
with the interior of the furnace, a combustion 
gas chamber over said trough and extending sub 
stantially the length thereof, a thin substantial 
ly gas-tight cover of heat-conducting refractory 
material over said trough and separating it from 
said combustion-gas chamber, means for intro 
ducing a protective gas atmosphere into said 
trough, and means for introducing hot combus 
tion gases into said combustion-gas chamber, 
whereby said cover may be heated to an elevated 
temperature above the melting point of the metal 
flowing through the trough and may thereby Sup 
ply sufficient radiant heat to said flowing metal 
to maintain it in the molten condition. 

9. A launder of the character described com 
prising an enclosed metal-carrying conduit, the 
under side of said launder adjacent the metal 
discharge end thereof being curved substantially 
uniformly and in such manner as to mate with a 
correspondingly curved titable ladle, whereby 
such ladle may be tilted without thereby creating 
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any substantial aperture at the functure with the 
launder. 

10. A launder of the character described con 
prising an enclosed metal-carrying conduit, the 
under side of said launder adjacent the discharge 
end thereof being curved concavely and substan 
tially cylindrically, whereby said launder may be 
nated with a correspondingly curved titable 
ladle and such ladie may be tilted without there 
by creating any substantial aperture at , the 
Curved juncture with the launder. 

11. A launder for conducting a thin stream of 
molten metal from a furnace to a titable pouring 
ladle, comprising a trough of refractory material 
communicating at One end with the interior of 
the furnace and discharging at the other end into 
the pouring ladle, a substantially gas-tight cover 
of heat-conducting refractory material over said 
trough, a combustion-gas chamber immediately 
above said cover and extending substantially the 
full length thereof, and means for introducing 
hot combustion gases into said combustion-gas 
chamber, whereby the cover over said trough may 
be heated and thus maintain a thin stream of 
metal flowing through the trough in the molten 
condition by means of radiant heat, while the 
molten metal itself is maintained out of contact 
With contaminating combustion and other gases, 
the underside of said launder adjacent the dis 
charge end being curved substantially uniformly 
and in such manner as to mate with a corre 
spondingly curved Surface of the pouring ladle, 
whereby the ladle may be tilted without thereby 
creating at its juncture with the launder any 
substantial aperture through which contaminat 
ing gases could pass in deleterious amounts into 
contact with the molten metal in the lander. 

PHP M. HUME, 


