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To all whon, it may concern: 
Be it known that we, CARL SUTER, a citi 

zen of the Swiss Republic, and BERTHOLD 
REDLICH, a subject of the Emperor of Aus 
tria-Hungary, residents of Ratibor, Silesia, 
in the Empire of Germany, have invented a 
new and useful Process for the Electrolytic 
Production of Metals of the Earthy Alkalies, 
and more especially of metallic calcium, of 
which the following is a specification. 
The electrolytic production of the metals 

of the earthy alkalies has hitherto been at 
tended by difficulties which are entailed by 
the maintenance of the temperature and cur 
rent conditions necessary for the separation 
of these metals. It is only successful, as is well 
known, when a high cathodic current density 
(say one ampere per one square millimeter) 
is employed, together with such a tempera 
ture in the immediate vicinity of the cathode 
as will cause the metal being produced to run 
or melt in spherical drops. When a smaller 
current density and a lower temperature are 
employed, there is produced a more or less 
voluminous spongy product of the metal of 
the earthy alkali, which is impregnated with 
the electrolyte; but as when high current 
densities and high temperatures are em 
ployed the solubility of the metals of the 
earthy alkalies in the molten anhydrous 
haloid salts is considerable the yield of the 
metal obtained under such conditions is so 
Small that a systematic production of metal 
by these means would seem to be impracti 
cable. This applies especially to the process 
ordinarily used hitherto for the electrolytic 
roduction of the metals of the earthy alka 
ies where the molten metal which is pro 
duced must be removed in the form of smaller 
or larger drops separately from the molten 
electrolyte. In this case it is necessary that 
the metal which is produced should remain 
in the melt, even if only for a short time, be 
cause on practical grounds the drops must al 
ways have first attained a certain size. Now 
the aforesaid losses occur through the metal 
becoming dissolved during this period of ac 
cumulation in the melt. A further loss of 
metal is entailed by remelting the lumps so 
obtained, which are rendered impure by ad 
hering melt into bars or rods. These disad 
vantages are obviated according to the pres 
ent invention, and the metal is at the same 
time produced directly in a form (rod form) 
which is especially suitable for further pur 

poses of use. The metal produced at the 
cathode is by the aid of the latter removed 
Egy is produced becoming gradually solid and 

then assuming in its turn the function of the 
cathode. At the same time the solidified 
metal becomes covered by adhesion with a 
thin coating of the electrolyte, whereby it is 
protected in a simple manner from all oxida 
tion by the oxygen of the air. 
With this method of proceeding, as will be 

clearly understood, the resulting metal as it 
is being produced is removed from the melt 
and cooled, so that the losses by its dissolv 
ing in the electrolyte are practically avoided. 
With this process, therefore, the theoretical 
yield is almost obtained from the current. 
When it is desired to produce metallic cal 

cium, for example, according to this process, 
eacium chlorid or another suitable calcium 
salt is freed from water and is melted and 
the molten mass is poured into an electro 
lyzing vessel. The cathode is preferably 
made horizontal at its lower end and is ar 
ranged to dip only with this level surface into 
the level of the melt as a contact-electrode. 
The size of the operative cathode-surface is 
determined by the known density of the cur 
rent. A short time after the circuit is closed 
there is formed at the contact-cathode a drop 
of molten calcium. As soon as this is ob 
served the cathode is removed slowly and 
uniformly from the surface of the melt, 
whereby the calcium which is being pro 
duced follows on in the shape of a column of 
metal. 

In order to facilitate the first adhesion of 
the metal and the solidifying of the latter 
on the cathode, it is advisable not to allow 
the temperature at the operative cathode 
surface to rise too high. . This may be effect 
ed both by a suitable choice of form and ma 
terial of the cathode; but this is, however, not 
absolutely necessary for carrying out the pres 
ent process. o 
As soon as the metallic calcium is formed 

in the shape of a small column solidified onto 
the cathode it takes over the function of 
the said cathode, and the conductor which 
served to start the process now serves merely 
as a conductor for the current and as a me 
chanical attachment for the calcium elec 
trode now produced. 
The accompanying drawings illustrate the 

process. 
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Figure 1 is a diagrammatic sectional eleva 
tion illustrating the process, while Fig.2 is an 
elevation, partially in section, of an appara 
E. E. for carrying the process into ef 
ect. 
Fig. 1 shows the conditions obtaining a 

short time after the commencement of the 
electrolytic process. The electrode a, which 
was originally in contact with the surface b 
of the melt, has already become removed 
therefrom by the height of the calcium column 
c, and this latter is enveloped by a thin pro 
tective coating d of solidified electrolyte. 
As illustrated in Fig. 2, the roda, Serving as 

the cathode, is screw-threaded and passes 
through a bevel-wheeld, suitably mounted in 
the frame e, the bevel-wheel d being geared 
with the bevel-wheel f, mounted upon a 
counter-shaft g, carried within bearings g', 
provided on the framee, and power is com 
municated to the shaft g by belting passing 
over one of the pulleys h or by any suitable 
08.S. 

For carrying the process into effect it is 
most advantageous to employ dephlegmated 
molten chlorid of calcium as the electrolyte. 
A charcoal pan or crucible i serves as the 
anode, while a round iron rod a serves as the 
cathode, the latter being provided at its lower 
end with a horizontal surface of such size that 
on each millimeter of it there is one ampere, 
while the anodic strength is about forty am 

83,532 

peres per sqdm and the voltage of the bath 
between twelve and fifteen volts. 
What we claim as our invention, and de 

sire to secure by Letters Patent, is 
1. A process for the electrolytic produc 

tion of metals of the earthy alkalies, consist 
ing in melting the salt, effecting, the electrol 
ysis thereof, and causing the relative move 
ment of the cathode with reference to the 
electrolyte substantially as described. 

2. A process for the electrolytic produc 
tion of metals of the earthy alkalies, consist 
ing in melting the salt effecting the electrol 
ysis thereof, and causing the slow movement 
of the cathode from the surface of the elec 
trolyte during the electrolysis substantially 
as described. 

3. A process for the electrolytic produc 
tion of calcium consisting in the melting of a 
calcium salt, the electrolysis thereof, and 
causing the slow movement of the cathode 
with reference to the electrolyte during the 
electrolysis substantially as described. 

In testimony whereof we have signed our 
names to this specification in the presence of 
two subscribing witnesses. 

CARL SUTER. 
BERTHOLD REDLICH. 

Witnesses: 
LOUIS KLATZ, 
ALBERT SCHENK. 
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