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In the manufacture of selenium cells, as dry
rectifiers and photo-electric cells, the practice
has been to proceed as follows. Selenium is
welded onto a hot metalile base plate which, for
instance, is made of a metal of the jron group
and Is heated to about 300° C. After this as-
sembly has become cold the selenium §s an amor-
phous layer firmly united with the base plate.
Between the selenfum structures so obtained
mica dises and discs of a suitable elastic material
are Interposed in a suitable stacking device, the
mice discs being arranged to contact with the
selenium layers. The stack so produced is then
compressed by spring-actuated meang of the
stacking device.

The stacking device with the selenium struc-
tures and Intermediate discs contained In It 1s
now heated in a formation furnace to about 150°
C. The selentum layers are thereby transformed
from the amorphous condition into the crystal-
line condition, This forming process takes sev-
eral hours and Is stopped after the desired degree
of formation has been attained.

At the commencement of heating, the amor-
phous selenjum layers soften. Inequalities and
bubbles In these layers will be removed by the
elagtic discg acting to distribute the pressure of
the spring-sctuated means uniformly over the
selenium layers. The selenfum layers crystallize
and thus harden again, After finishing this
forming process the selenium struetures are re-
moved from the stacking device and subjected
to a second forming process. The temperature
employed In the case of such second process is
higher than in the former case. ‘The duration of
the second process, however, is shorter than that
of the former. By the second procesg the seleni-
um layers are combletely transformed into the
metallle condition, in which they are well con-
ductive in the traversing direction of the cell.

It has also been proposed that amorphous se-
lenium be applied to the metalllc base plate by
pressing it cold thereagalnst. For this purpose
selenium powder iz arranged on the base plate
and fixed to it by a high pressure. The two sald
forming processes are then employed as in the
case before.

These methods have the drawback that sev-
eral hours pass away until the selenlum layers
have been finished. Also, during the first sald
forming process, which s of long duration and
involves the use of a high {emperature, the se-
lenium layers should be prevented from con-
tacting with a metal béthuse traces of such
metal may be able to penetrate into the selenium
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layers so as to increase the retiurn current of the
valve and to prevent a proper blocking layer from
forming at the surface of the selenfum. There-
fore, care should be taken that during this proc-
ess the selenium layers only contact with the said
neutral mica discs, which In their turn should
be carefully cleaned, every time they have been
used.

As regards methods which comprise the step of
welding selenfum onto the base plate this step is
time~-wasting and much depends upon the skill
of the workman, thus constituting a dlsadvan-
tage that has to be contended with in addition
to the long forming period.

All these drawbacks are overcome by the fol-
lowing method.

Amorphous selenium is spplied to the cold
metallic base plates which preferably are
roughened. The selenium 1is applled thereto
either as a powder or in the form of thin pressed
plates calculated to cover the base plates. The
base plates so provided with selenium are placed
on the table of & press. This table and the die
of the press are heated to about 200° C. and are
maintained at this temperature. Preferably, a
self-regulating electric heating apparatus serves
this purpose. The structures comprising base
plate and selenium and located on the hot table
are now highly compressed by means of the hot
dle. The heat and the pressure to which the
gselenium s in this way subjected act to firmly
unite the amorphous selenium layer with the base
plate and at the same time to transform it into
the grey crystalllne condition. The pressure on
base plate and selenium is so calculated that the
forming process shall be finlshed as quickly as
possible at the said temperature. This tempera-
ture should not be substantially exceeded since
otherwlse the selenium layer would melt. With
8 suitable pressure employed in this repard the
pressing and forming process will have been fin-
ished after about 30 seconds. A selenium struc-
ture manufactured in accordance with the inven-
tion, in the state it has been removed from the
press, corresponds to the structure obtalned by
means of the sald first forming process. Thus,
the known method taking several hours is re-
placed by a method that takes a number of sec-
onds only.

In addition to such saving of time the output of
the selenium structures so obtained is better and
above alf s much moere uniform than previously,
this advantage being due to the fact that me-
chanical operation has been Introduced to replace
in part manual labour.
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Another advantage is that the said discg of
electric material as well as the mica discs may be
dispensed with. The elastic discs, which serve
to equalize the pressure exerted on the uneven
surface of selenium layers produced by manusl
labour alone, are not needed because the surface
of selenium layers as produced by the novel
method 1s uniform throughout. Equally, mica
discs need not be arranged to contact with the
selenium layers, ag the time during which the
hot pressing die Is contacting with a selenium
layer is toe short to eneble detrimental quanti-
ties of metal tg enter thig layer.

Preferably that surface of the die by which it
contacts wth the selenium 1is highly polished in
order that the selenium, transformed into the
crystalline condition, shall readily come off from
the die. Purthermore, the die may be coated
with hard chromlum or another sultable metal
with a view to obviatlng chemlcal reaction be-
tween selenfum angd dle,

The novel method also renders it possible to
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provide a selenium layer which is thinner than
in prior devices without belng less rigid. Its
thickness may be less than 0.1 mm, whereby the
ohmic resistance in the traversing direction of
the cells will be considerably reduced, this belne
highly important in the case of dry rectifiers,

The selenium structures so manufactured are
then finished in well-known manner, that is to
say, the selenfum is subjected to the said second
thermal forming process, known from the prior
methods. In special cases such second forming
process may be dispensed with. Thc desired
selenium cells are thereupon obtained by adding
the so-called counterelectrode. In the case of
rectifiers the counterelectrode 1s a metallic layer
produced by spraying metal onto the selenium
layer, while In the case of photo-electric cells
such electrode ls a light-permeable metal film
produced on the selenlum by the so-called cath-
ode sputtering.
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