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1. 

This invention relates to the production of zinc. 
Warious arrangements for condensing zinc vapour 
by means of a pool or bath of molten metal have 
been described. 
Warious cooling Systems for the pool of molten 

metal have been tried as it is necessary to have 
a System in which the rate of abstraction of heat 
can be closely controlled so as to maintain the 
temperatures in the condenser at the desired 
level. 
With water as the cooling medium the rate of 

heat abstraction per unit area of heating surface 
cannot be usefully controlled by varying the rate 
of water circulation; furthermore if for any rea 
Son the water supply fails, or the water circula 
tion becomes too slow, steam is generated and 
the coils become heated; and if water is now 
readmitted there is a danger of explosion. 
...Therefore according to the invention it is pro 
posed in connection with the condensing of zinc 
vapours by means of a pool of molten metal to 
use a circulating readily fusible metal alloy in 
molten or liquid form as the cooling medium for 
the pool of molten metal. The molten metal pool 
might consist for example of lead, zinc contain 
ing another metal in Solution, Or a Solution of Zinc 
in lead. The rate at which heat is abstracted 
from the pool of molten metal can thus be con 
trolled by varying the rate at which the alloy 
is circulated through a closed circuit of tubes or 
pipes having a cooling coil part Submerged in the 
pool of molten metal or the temperature to which 
the alloy is cooled in another part of the circuit 
outside the pool of molten metal which is COm 
pletely or partly inside the condenser. The cool 
ing coil can be inserted in a fixed position in a 
well of the molten metal communicating with the 
condenser, or in a pool of metal within the con 
denser. The cooling coil within the condenser 
may be generally horizontal. 
To remove the heat several cooling coil units 

each consisting of a single loop of pipe are pref 
erably fitted in the condenser and immersed in 
the pool or bath of metal and through these the 
readily fusible metal alloy is circulated, being 
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cooled in the other part of their respective closed 
tubular circuits outside the condenser, for ex 
ample by externally applied Water. 

Conveniently, the circulation of the molten. Or 
liquid alloy may be effected by a thermo-siphon. 
Externally to the pool of molten metal from which 
heat is to be abstracted, the pipe or tube through 
which the fusible alloy flows is in the shape of 
an inverted U having two generally vertical limbs 
or parts interconnected at their top ends and 
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with their botton ends respectively connected to 
the two ends of the part for fitting into the pool 
of molten metal. Of these two generally vertical 
limbs one is cooled, as, for instance, by the ex 
ternal application of water, and the difference 
in density between the cooled alloy in this limb 
and the hot alloy in the other vertical limb of the 
pipe provides the motive force necessary for cir 
culating the alloy without the use of pumps. 
Within the condenser each cooling coil consists 
of a single loop of pipe Submerged in the pool 
of molten metal. To obtain adequate cooling sur 
face, several Such coils may be used in a single 
condensing chamber. Each coil, with its thermo 
Siphon, constitutes an independently controlled 
unit, with Suitable means, such as a valve, for 
controlling the rate of circulation of alloy, and 
facilities, such as an insulating jacket around the 
vertical limb or part containing the hot alloy and 
a Water Cooling jacket of variable length around 
the water-cooled section for varying the temper 
ature to which the alloy is cooled. 

In this way the forced cooling is quickly con 
trolled So that the temperatures may be main 
tained at the desired levels. 
The invention will be further described With 

reference to an embodiment shown in the accom 
panying drawing which shows a section trans 
verse to the condenser. 
The condenser f is of rectangular cross-section. 

For part or all of its length, the side wall 2 of the 
condenser extends down only to level 3, some 
distance above the floor-level 4 of the condenser. 
There is thus provided an opening between the 
condenser and a well 5. The level 6 of the lead, 
or other molten metal, in the condenser is above . 
that of the lower end 3 of the side wall, which 
therefore dips into the molten metal between 
the condenser and the well. 
The metal in the condenser and well is cooled 

by means of a molten fusible alloy circulated 
through a U-shaped pipe in the direction from 
limb 7 to limb 8 in a closed tubular circuit which . 
is completely filled with and confines the circul 
lating molten alloy. Leaving horizontal limb 8, ... 
the alloy passes by an upwardly inclined limb 9 
and up through a vertical pipe or column O which 
is Surrounded by heat-insulating material fl. 
From the top of column to the alloy passes along 
a horizontal pipe 2 and thence downwardly 
through a vertical pipe or column 3 all or part 
Of the length of which can be water-cooled. This 
COOling nakes the alloy in column 3 denser than 
that in column G. This difference in density 
provides the motive force for circulating the alloy 
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which completes the circuit by passing by pipe 
4 to the horizontal limb T. 
The cooling of pipe 3 is effected by water con 

tained within the Surrounding jacket 5. Water 
enters this jacket through valve 6 and pipe 7. 
If valve 8 is open the water leaves by pipe 9 
and therefore cools pipe 3 only up to this level. 
If valves 8, 20, 2 f, 22 and 23 are all shut, the 
water leaves by pipe 24 and hence effectS cooling 
of the whole of pipe 3. When less than this full 
amount of cooling is required, whichever of the 
valves i8, 20, 2, 22 and 23 controls water outflow 
at the desired level is opened and all the lower 
Ones are closed. In any case the cooling water . 
finally leaves by pipe 25. For fine control of 
cooling rate, the water flow is controlled by valve 
6. 
The fusible alloy may consist of lead and tin 

in approximately the proportions required to 
form a eutectic mixture, that is, by weight, about 
38% lead and 62% tin. To attain a very low 
melting-point, an alloy consisting of 50% bis 
muth, 27% lead, 13% tin and 10% cadmium may 
be used. Other mixtures of these four metals, or 
any two or three of then, can be used. One Suit 
able composition is 50% tin, 32% lead and 18% 
cadmium. It is characteristic of Such fusible 
alloys that their boiling temperatures, at atmoS 
pheric pressure, are relatively high and higher 
than the highest temperature to Which any Such 
alloy is raised in circulating through the pool of 
molten metal, being in excess of 400° C. and pref 
erably as high as 450° C., so that any possibility 
of vapor formation within the closed alloy cir 
cuit, with its attendant dangers, is practically 
negligible. Additionally, these alloys have a high 
heat of vaporization to further guard against 
vapor formation. On the other hand, these 
fusible alloys have relatively low melting ten 
peratures, that of the bismuth-lead-tin-cadmium 
alloy being approximately 10° C., Since in the 
condensation of Zinc vapor in a molten metal 
bath or pool, the fusible alloy Cooling medium 
should have a Wide range of cooling, varying in 
practice from about 70° C. up to about 450° C. 
We claim: 
i. A cooling System for a pool of nolten metal 

comprising a closed circuit of tubeS Containing 
a readily fusible metal alloy in liquid form and 
having a part for fitting into the pool of molten 
metal and two generally vertical parts intercon 
nected at their top ends and With the botton 
ends respectively connected to the two ends of the 
part for fitting into the pool of molten metal, 
the boiling temperature of Said metal alloy being 
higher than the temperature to which the alloy 
is raised in that part of said circuit which is fitted 
into the pool of molten metal, and a Water cool 
ing jacket around one of Said generally vertical 
parts. 

2. A cooling System for a pool of molten metal 
comprising a closed circuit of tubes containing a 
readily fusible metal alloy and having a part for 
fitting into the pool of molten metal, and two 
generally vertical parts interconnected at their 
top ends and With the bottom ends respectively 
connected to the two ends of the part for fitting 
into the pool of molten metal, a Water cooling 
jacket of variable length around one of said gen 
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4. 
thereby inducing a flow of the cooler alloy into 
the Submerged part of said circuit and a flow of 
hot alloy from the submerged part of said cir 
cuit into Said other column. 
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4. 
erally vertical parts, an insulating jacket around 
the other of said generally vertical parts, and 
means including a control valve for supplying 
Cooling Water to said water-cooling jacket. 

3. A cooling System for a pool of molten metal 
comprising a closed circuit of tubes containing a 
readily fusible netal alloy and having a part for 
fitting into the pool of molten metal, and two 
generally vertical parts interconnected at their 
top ends and with the bottom ends respectively 
Connected to the two ends of the part for fitting 
into the pool of molten metal, a water cooling 
jacket of variable length around one of said gen 
erally vertical parts and an insulating jacket 
around the other of said generally vertical parts. 

4. In the condensation of zinc vapor in a pool 
of molten metal, the improved method of cooling 
the pool of molten metal which comprises cir 
culating therethrough and out of contact there 
With a readily fusible metal alloy in liquid form 
confined in and completely filling a closed circuit 
of which one part is submerged in said pool and 
another part is outside said pool, the boiling tem 
perature of Said metal alloy being higher than the 
highest temperature to which the alloy is raised 
in circulating through said pool, and cooling said 
alloy in that part of said circuit outside said 
pool. 

5. In the condensation of zinc vapor in a pool 
of molten metal, the improved method of cooling 
the pool of molten metal which comprises cir 
culating therethrough and out of contact there 
With a readily fusible metal. alloy in liquid form 
confined in and completely filling a closed circuit 
of which one part is Submerged in said pool and 
another part is in the form of two vertical col 
lumns communicating with one another at their 
tops and having their bottoms in communication 
with the opposite ends respectively of the sub 
merged part of Said circuit, the boiling tempera 
ture of Said metal alloy being higher than the 
highest temperature to which the alloy is raised 
in circulating through said pool, and cooling the 
alloy in one of Said columns until its density ex 
ceeds that of the alloy in the other column and . 


