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UNITED STATES 

2,174,559 

PATENT OFFICE 
2,174,559 

WAPORZNG FURNACE FOR ZNC AND 
OTHERMETALS 

George Anderson, Hammond, Ind., and Rangwald 
S. Olsen, Chicago, Ill., assignors to Interna 
tional Smelting & Refining Company, New 
York, N. Y., a corporation of Montana 
Application May 28, 1937, serial No. 145,258 

10 Claims. 

The invention aims to provide improvements 
in furnaces and methods for vaporizing zinc and 
other metals which permits of the vaporizing of 
an unusually large quantity of metal rapidly and 
efficiently and with other advantages referred to . 
in detail hereinafter. 

Fig. 1 is a longitudinal vertical section of a 
furnace approximately on the line - of Fig. 2. 
Fig. 2 is a cross-section of the same approxi 
mately on the line 2-2 of Fig. 1. Figs. 3, 4 and 
5 are respectively a longitudinal vertical section, 
a plan and an end elevation of a tray. Figs. 6 
and 7 are respectively transverse sections on the 
lines 6-6 and 7-7 of Fig. 1. 
The furnace is built with a bottom , side walls 

2, end walls 3 and a top wall 4 of any usual or 
suitable refractory brickwork. A vaporizing 
chamber 5 extends continuously between the op 
posite end Walls. It has a roof or cover 6 in the 
form of an arch built of blocks of silicon carbide, 
or other suitable refractory material of high heat 
conductivity. The base of the vaporizing cham 
ber consists of a succession of trays which may 
be of the same material as the roof. Above the 
roof of the vaporizing chamber are heating 
chambers 8 separated by a partition 9. Each 
has one or more burner openings at one side. 
The combustion gases or heating gases pass 
through the chambers 8 and then by way of 
downward passages at the opposite side of the 
vaporizing chamber through passages 2 leading 
across the furnace under the vaporizing cham 
ber and outward through a port 3 to a Smoke 
stack. Pyrometers f4 at opposite ends of each 
of the upper heating chambers extend through 
the walls so as to indicate to observers on the 
outside, and preferably also to record, the tem 
peratures within the heating chambers at these 
points. Each of the trays 2 is an integral struc 
ture with low walls adapted to hold shallow pools 
of molten metal. They are shown in the form 
of a cascade at successively lower levels so that 
the metal will overflow from each one into the 
one next below it. 

Figs. 3, 4 and 5 show the tray with low side 
walls 5 and a front wall 6 with a rear Wall 7 
having a notch 8 extending across its width 
through which the molten metal overflows into 
the next tray. Or the trays may be arranged 
all on the same level with the molten metal flow 
ing from one to the other. 
Each tray is supported individually as by walls 

9 and 20 between which the passages 2 are lo 
cated. Each tray carries only a small load and 
it is possible to remove broken units and replace 

(C. 266-19) 
the same with new parts without having to shut 
down the furnace or interrupt operations in the 
rest of the structure. 

Fig. 2 shows the units still further reduced by 
the provision of two trays 7 in the width of the 
furnace. The size of the trays being determined, 
the width and length of the furnace may be made 
to accommodate a greater or smaller number 
of trays as desired. 
The arch 6 of the vaporizing chamber is made 

of separate blocks with sealed joints sprung be 
tween side walls 2, Fig. 2, with cemented joints. 
The ends of the arch are sealed as in Fig. 1 by 
entering grooves in the side Walls which are filled 
With a similar refractory cement 22 to form a 
Seal. Thus combustion gases are prevented from 
entering the volatilizing chamber and zinc vapors 
are prevented from escaping into the combustion 
or heating chamber above. 
Two openings 23 in one of the side walls lead 

to the passages 2 under the trays and permit the 
introduction of hot or cold gases, if it be desired 
to control the temperature under the trays. By 
the use of hot gases, or burners, the temperature 
at the bottom may be raised. Or by the admis 
Sion of atmospheric air or other cooling gases 
the temperature may be lowered under the trayS. 
At the opposite ends of the passages 2 are clean 
out openings 24, Fig. 2, for removal of any ob 
struction that may be deposited in the passages. 
Fig.1 shows that the two openings 23 are in the 
same vertical planes with the burner openings 

in the upper heating chambers. By these 
means the relative quantities of heat applied at 
the respective ends of the vaporizing chamber 
may be varied; and also the quantity and the re 
lation between the neat above and below at each 
end of the vaporizing chamber. 
At both ends of the furnace there are provided 

outlet fues 25 and 26 respectively communicating 
through passages 27 and 28 with the vaporizing 
chamber; the latter being in line with openings 
29 and 30 through the outer walls of the flues for 
direct access to the vaporizing chamber. The 
flues are connected to any usual or suitable ap 
paratus for the utilization or treatment of the 
Zinc VaporS. 
The outlets 27, 29 and 28, 30 are also to be 

used for the purpose of cleaning residual prod 
ucts from the trays. In case of failure of any 
tray, these openings provide a way of easy re 
moval of broken parts and replacement of new 
units, without interrupting furnace operations. 
At the head of the vaporizing chamber there is 

arranged a charging trough 3, Figs. 1 and 6, for 
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2 
the purpose of feeding molten metal to the trays. 
With this trough it is possible to have the metal 
flowing continuously into the volatilizing cham 
ber and through the succession of trays at any 
rate desired, or to charge the trays periodically 
as in a batch process. 
The openings 27, 28, 29 and 30 may also be 

used for supplying the charge; the openings 2 
and 30 being closed during the vaporizing oper 
ations. S. , 

As shown in Fig. 6, the trough f has wide 
notches 32 over which the molten metal flows into 
thefirsttray. Themoltenmetal is introduced into 
the trough at one end through a chute 33 and 
flows past a downwardly depending dam 84 form 
ing a trap to prevent the escape of air between 
the trough 3 and the chute 33. 
At the other end, normally the outlet end of 

the furnace, there is an overflow trough 35 run 
ning lengthwise across the furnace with down 
wardly inclined outlets 36; see Fig. 7. The over 
flow trough is for the purpose of removing excess 
metal during charging (either as a batch or as a 
continuous process) and for removing metal 
which may be enriched in higher-boiling-point 
impurities which are not vaporized and not de 
sired in the zinc vapor which is taken from the chamber. 
The tap holes 36 are completely plugged or 

only partly plugged thus permitting either batch 
or continuous operation. If completely plugged, 
periodic tapping will be required when more metal 
is charged than is vaporized. When partly 
plugged, continuous operation will be possible 
even though there be a portion of the charge 
which is not to be vaporized. The vaporizing 
process may be carried on selectively as herein 
after stated more fully to include in the vapor 
metals of higher or lower boiling points than the 
zinc or other metal which constitutes the main charge. 
The described furnace has numerous advan 

tages in detail besides the prime advantage of 
operating at once on a larger area, and quantity 
of molten metal in a single vaporizing chamber 
than is generally feasible with old methods. The 
individually supported trays can be easily replaced 
when broken or damaged, without shutting down 
the whole furnace; which shutting down Would 
cause premature failure of other units and would 
slow down production. 
The present arrangement of trays also allows 

easy accessibility to then for cleaning. This is 
important because in the distiliation of zinc cer 
tain residues collect in the containers and have to 
be removed at periodic intervals; which can be 
done with the present invention without shutting 
down or materially affecting production sched 
ules. 
The trays are very shallow so that the charge 

is carried in a series of shallow pools with a large 
area exposed to heat, resulting in an evaporation 
rate which is several times that of the conven 
tional retort furnaces. This increased evaporat 
ing rate is obtained by applying heat at the top 
through the arch, under the trays and on one side 
(or by simple modification on both sides) of the 
vaporizing chamber. This gives a high exposure 
and a high efficiency in the application of the 
available heat. 
The new design is particularly adapted to be 

made with vapor tight joints. Also the individ 
ual trays contain no joints exposed to hydrostatic 
pressure of molten metal. It has been found in 
practice that molten zinc will leak through ce 

2,178,550 
ramic joints, a hazard that is eliminated by the 
present design. The arrangement of the roof 
and sides of the chamber have been found in 
practice to hold back zinc vapor at high enough 
pressures for all ordinary operations. This is 
important, so as to prevent oxidizing gases enter 
ing the vaporizing chamber and crusting the 
metal bath. It is also necessary to exclude com 
bustion gases. They not only tend to oxidize zinc 
Vapor, but also produce deleterious effects upon 
the oxides which are made from zinc vapor in zinc Oxide processes. 
The furnace is designed also for the carrying 

out of a new selective process. The character of 
the vapor is controlled so as to permit the removal 
of vapors of different degrees of purity and con 
taining different percentages of impurities; and 
the process may even be carried to the point of 
extracting at one tihne vapors of different com 
positions from the two ends respectively of the furnace. 
Commercial zinc for vaporizing often contains 

impurities in the form of other metals, for ex 
ample, tin and cadmium which are lighter than 
zinc, and lead and copper which are heavier than 
zinc. By confining the application of the heat to 
the top of the molten charge there is less tur 
bulence than where the heat is applied at the 
bottom or entirely around the retort. There is, 
therefore, less bringing of the heavier impurities, 
Such as lead and copper, to the surface, and there 
is less of these elements in the vapor taken off, 
and more of the light impurities, such as tin and 
cadmium. Conversely if the quantity of head ap 
plied to the bottom is greater there will be a 
turbulence in the bath, the heavier metals such 
as lead and copper will be carried to the surface 
and taken off in the vapor to a greater extent. 
The arrangement illustrated permits adjust 

Inent of the operation in order to selectively se 
cure a vapor of different compositions. By ad 
mitting cooling air through the ports 23 into the 
lower passages 2 under the trays, the bottom of 
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the charge will be the coolest. There will be little 
turbulence, the evaporation will be confined 
largely to the surface and to the metals at the 
surface including the lighter impurities. By in 
troducing hot gases, however, into the passages 
2 the temperature at the bottom of the charge 
may be brought up so as to increase turbulence 
in the charge which will carry the heavier im 
purities to the surface and vaporize them with the zinc. 
Again, we may vary the conditions at different 

ends of the furnace, Fig. 2. At the right-hand 
end We may introduce hot gases in the passages 2 
sufficient to cause an agitation of the charge and 
a vaporizing of the heavier elements, drawing 
them of through the right-hand opening of the 
stack 26. At the same time, at the left end, we 
may introduce cooling current through the open 
ing 23 into the lower passages f2 which will tend 
to a quiet vaporization from only the surface of 
the charge; drawing off through the left-hand 
flue 25 this vapor containing a larger percentage 
of the light impurities. Which of these methods 
We adopt depends on the composition of the tin 
and on the use to be made of the resulting vapors. 
Various modifications may be made without 

departing from the invention as defined in the following claims. 
What we claim is: 
1. A vaporizing furnace for zinc or other 

metals having a vaporizing chamber and a metal 
Supporting floor for Said furnace comprising a 
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8,174,559 
series of trays each independently supported in 
said chamber so as to carry only its own load 
of molten zinc. : 

2. A vaporizing furnace for zinc or other met 
als having a vaporizing chamber and a metal 
supporting floor for said furnace comprising a 
series of trays each independently supported in 
said chamber so as to carry only its own load 
of molten zinc, said trays being separately 
removable. 

3. A vaporizing furnace for zinc or other met 
als having a vaporizing chamber and a metal 
supporting floor for said furnace comprising a 
series of trays in said chamber in which the 
molten zinc is carried, said trays being arranged 
at successively lower levels so that molten zinc 
overflows from one into the next. 

4. A vaporizing furnace for zinc or other met 
als having a vaporizing chamber and a metal 
supporting floor for said furnace comprising a 
series of trays therein and means for feeding, 
molten zinc thereto, 
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als having a vaporizing chamber, 
5. A vaporizing furnace for zinc or other met 

supporting floor for said furnace comprising a 
series of trays removably supported in said 
chamber, a roof over said trays and a heating 
chamber over said roof. - 

6. A vaporizing furnace for zinc or other met 
als having a vaporizing chamber, a metal sup 
porting floor for said furnace comprising a series 
of trays removably supported in said chamber, 
a roof over said trays and a heating chamber 
over said roof and means for applying heat also 
beneath said trays. 

7. A vaporizing furnace for zinc or other met 
als having a vaporizing chamber, a metal sup 
porting floor for said furnace comprising a series 
of trays removably supported in said mber, a 
roof over said trays, a heating chamber over said 

a metal, 

3 
roof, means for applying neat also beneath said 
trays and means for varying the relation between 
the quantities of heat applied above and below 
the vaporizing chamber. 

8. A vaporizing, furnace for zinc or other met 
als having a vaporizing chamber, a metal Sup 
porting floor for said furnace comprising a series 
of trays removably supported in Said chamber, a 
roof over said trays, a heating chamber over said 
roof, means for applying heat also beneath said 
trays, means for varying the relation between 
the quantities of heat applied above and below 
the vaporizing chamber and means for varying 
the operation at different ends of the chamber 
so as to produce vapors of different compositions, 
and means for taking off at the opposite 
ends such vapors of different compositions 
respectively. 

9. A vaporizing furnace for zinc or other met 
als which comprises a plurality of metal holding 

... trays positioned to form a metal holding furnace 
floor, a common vapor receiving chamber above 
said floor, and means to supply molten metal to 
said furnace at one side of said floor, said trays 
being arranged to permit a flow of molten metal 
from one tray to another of said floor. e 

10. A vaporizing furnace for zinc or other met 
als which comprises a plurality of metal holding 
trays positioned at successively lower levels from 
one side of the furnace to the other to form a 
continuous floor for said furnace, a common 
vapor receiving chamber above said floor, and 
means to supply molten metal at one side of said 
furnace to the uppermost of said trays, said 
trays having overflow edges to permit said metal 

flow from a tray at a higher level to One at a 
wer level. - - 

GEORCE ANDERSON. 
RANGWAD S. OSN. 
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