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My invention relates to dry plate rectifiers and
like devices such as light-sensitive cells, wherein
a semi-conductor layer composed, for example, of
selenium or comprising selenium is deposited on a

§ base or carrier electrode composed of & suitable
material such as aluminum, iron, or nickel. The
object of the invention is to provide improved de-
vices of the above-mentioned type and an im-
proved method of producing such-devices.

10 . Heretofore in {ne process. of manufacturing a
selenlum rectifier and the like cells or elements,
which normally include a base or carrier electrode
having a selenium semi-conductor layer thereon,
and a counter electrode, the selenium layer has

15 usually been-applied in liquid form to the material
of the relatively thin carrier electrode. In this
prior process powdered selenium is placed on the
carrier electrode to which heat is supplied from
a hot plate upon which the electrr ie is laid, the

20 selenium then melting, and flowing over the car-
rier electrode to form a thin layer thereon. In this
method as well as in other prior methods of form-
ing the semi-conductor layer on the carrier elec-
trode, only a portion of the total surface of the

oy carrier electrode is,utilized for forming the semi-

conductor material thereon, with a resulting waste .

of carrier electrode material and an increase in
the required size and weight of the assembled
" rectifiers for a given power.

In accordance with my present invention a

method of producing dry plate rectifiers and the

. Hke, particularly of the selenlum type, is pro-

vided whereby the above-mentioned disadvantage

is obviated, and devices of this character may be

8 eesily constructed which are relatively small for'a
given power.

My invention will be better understood from the
following description when considered in connec-
~ tlon with the accompanying drawing and its scope

40 - will be polnted out in the appended claims.

Referring to the drawing, Figs. 1 and 2 are, re-

spectively, plan and side elevational views of &
rectifler base or carrier electrode member hav-
ing thereon semi-conductor material, in accord-
45 8nce with my Invention; and Figs. 3 and ¢ are
cross-sectional views on an enlarged scale of

rectifier units having, respectively, series-connect-

ed and parallel connected rectifier cells or ele-

- ments incorporating the. carrier electrode and

go semi-conductor elements {llustrated in Pigs. 1
and 2, .

‘When the above-described prior method of de-

positing the semi-conductor layer on the carrier

_electrode by melting the selenjum thereon is em-

55 bloyed, only one side of the latter electrode can be

thickness.
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covered by the semi-conductor layer, with conse-
quent waste of available carrier electrode surface
and material. In accordance with my present
invention, and as illustrated in Figs. 1 and 2, semi-
conductor layers or films § and 2, preferably com- 5
posed of selenium or comprising selenium, are
deposited on both sides of a portion of a sheet
of a suitable conductive material, preferably alu-
minum, the main or carrier electrode portion
proper of which is designated by the numeral 3. 3p
The semi-conductor layers are formed by the
vaporization process, which includes exposing the
carrier electrode 3 to a -vapor of the semi-
conductor material for such a period of time and .
under such conditions of ambient temperature 3g
and pressure that the resulting films | and 2 are
of the desired electrical characteristics and small
The films may be deposited on the
carrier electrode either simultaneously or in suc-
cession, 20
Since both 'sides of the carrier electrodes are
thus provided with semi-conductor layers, there-
fore in assembling rectifier units employing these
double-coated carrier electrodes, counterelectrodes

- are provided on both sides of the carrier electrode g5

¢ in order t{o utilize both coated surfaces, one
counter electrode being in contact with layer 1 and
the other in contact with layer 2. To aid in as-
sembling rectifler units employing the above-
described double-coated carrier electrodes it is of gq

advantage to provide the latter with an exten-

sion element or strap 4, which may be formed
integrally with the carrier electrode proper, 3,
as by being stamped in one plece with the por-
tion 3, or which may be Jjoined thereto in any g5
suitable manner, the coating process being so
arranged that the extension portion & is not cov-
ered with the semi-conductor material. The ex-
tension element § serves as ‘a current lead-in to
the carrier electrode 3 and, as will be more clearly
explained hereinafter, may also serve advan-
tageously as & connection to other elements of the
rectifier unit.

Referring to Fig. 3, the series-connected recti- .
fier unif illustrated therein comprises a plurality 45
of rectifier cells or elements each comprising &
carrier electrode § having semi-conductor layers
or flims @ and 7 which have been applied to the
opposite surfaces of the carrier electrode by the
above-described vaporization process, and counter g
electrodes § and 9 in contact, respectively, with
the iayers 68 and 7. The cells are insulated from
each other by insulating plates {0 and are pref-
erably mounted in the usual manner on a bolt {1
which may be of insulating material but which 55
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is preferably of metal insulated from the recti-
fier elements by an insulating sleeve 12. The
rectifier cells are connected in series relation by
employing, preferably, the extension elements or
straps 13, similar to the strap 4 above described

in connection with Figs, 1 and 2, to connect any -

given carrier electrode, for exemple, the carrier
electrode at the left-hand end of Fig. 3, with the
counter electrodes of the next succeedmg recti-
fier cell of the series. :

It will be readily seen that, for a rectifier unit
having a given area of carrier electrcde surface
coated with semi-conductor material, the series-
connected unit, illustrated in Fig. 3, incorporat-
ing the double-coated carrier electrodes in ac-

‘cordance with the invention, requires only one

half of the number of carrier electrodes which
would necessarily be employed in a conventicnal
unit incorporating carrier electrodes ha.ving a
layer melted to only one side thereof.

In the parallel-connected rectifier unit 111us-

trated in Fig. 4, the numeral (4 designates the.
similar members of a group of carrier electrodes

each having semi-conductor layers 5. and 16
which have been deposited by the vaporization
process on the opposite sides thereof, the elec-
trodes of the group being connected together
preferably by means of extension portions or
straps 17. The numeral I8 designates the simi-
lar members of a group of counter electrodes
connected together by any suitable connection
means 9. The group of double-coated carrier
electrodes 4 is interleaved with the group of
counter electrodes 18 and the interleaved elec-
trodes are preferably mounted in the usual man-

ner on a bolt 20 insulated from the rectifier ele- '

ments by an insulating sleeve 21.

It will be seen that, for a parallel-connected
rectifier unit having a given area of carrier elec-
trode surface coated with the semi-conductor ma-
terial, the unit illustrated in Fig. 4, having a
group of double-coated carrier electrodes in ac-
cordance with the invention, requires, as com-
pared with a conventional unit having the same
area of semi-conductor coated carrier electrode
surface but with the carrier-electrodes coated on
one side only, one half the number of carrier
electrodes, only one more than half as many coun-
ter electrodes, and no insulation between indi-
vidual cells or elements of the unit.

It will be readily understood, further, that as
required to meet various volfage and current con-
ditions, rectifier cells or elements in accordance
with the invention may be arranged partly in par-

allel and partly in series.

My invention has been described herein in par-
ticular embodiments for purposes of illustration.
It is to be understood, however, that the invention
is susceptible of various changes and modifica-

comprising a perforated portion
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tions and that by the appended claims I intend

to cover any such modifications as fall within
the true spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. A dry plate device including a plurality of

- rectifier cells, each of said cells comprising a plate

of conductive material having a carrier electrode
portion and an extension portion, coatings of
semi-conductor material on opposite sides of said
carrier electrode portion, a pair of counter elec-
trodes in contact respectively with said opposite-
ly-disposed coatings, said carrier electrode por-
tions and said counter electrodes having open-
ings formed therethrough, clamping means ex-
tending through said openings, and means in-
cluding said extension portions to connect said
rectifier cells in series along said clamping means.

2. A dry plate device including a group of car-
rier electrodes connected in parallel, each of said
carrier electrodes having coatings of semi-con-
ductor material on opposite sides thereof, and

allel, said group of carrier electrodes being inter-
leaved between said group of counter electrcdes
and said coatings being in contact with corre-
sponding surfaces of said counter electrodes.

3. A dry plate device including a plurality of
rectifier cells, a mounting bolt, each of said cells
comprising a plate of conductive material having
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25

30

a perforated carrier electrode portion insulating-

ly mounted on said bolt and an extension por-
tion, coatings of semi-conductor material on op-

posite sides of said carrier electrode portion, and.

a pair of perforated counter electrodes insulat-
ingly mounted on said bolt and in contact respec-
tively with said oppositely-disposed coatings, and
means including said extension portions to con-
nect said rectifier cells in series along said mount-
ing bolt. T

4. A dry plate device including a mounting holt,
8 group of carrier electrodes each comprising a

- perforated portion insulatingly mounted on sald

bolt having coatings of semi-conductor material
on opposite sides thereof and an extension por-
tion, said -extension portions being connected to-
gether thereby to connect said carrier electrodes
in parallel, and a group of counter eléctrodes each
insulatingly
mounted on said bolt and an extension portion,
said last-named extension portions being con-
nected together to connect said counter electrodes
in parallel, said group of carrier electrodes being
interleaved between said group of counter elec-
trodes and said coatings being in contact with
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corresponding surfaces of said counter electrode.



