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PATENT SPECIFICATION

Convenrtion Date (United Stateé) :

Aug. 24, 1828.

(zOMIfLLTE SPECIFICATION.

Photo-electric Cell.

We, Arcrurus Rapio Tuse ComPANY, a
corporation organized under the laws - of
the State of DelaW‘ue United States of
Ameriea, of 260, Shelman Avenue,
Newark, New Jelsey, United States of
America, the assignees of SaMUEL RupEN,
of 83, Fourth Avenue, New York, United
States of America, a citizen of the United
States of Amenoa do hereby declare the
nature of this invention and in what
manner the same is to be performed, to be
particularly described and ascertained in
and by the following statement: —

-~This invention 1el'\’tes to a photo-elec-
frolytic cell and more particularly it
relates to a cell utilizing the resistance
variations of a light-responsive -electroni-
cally conductive mvstal electrode surface
in “swface contact with a translucent
electrolytically eonductlve erystal = plate,
to effect variations in current ﬁowmg
between the electrodes.

By the terms of this invention there is
employed a light-sensitive electrode, pre-
ferably havmg a surface layer of a com-
pound of the electrode materigl, 'and par-
ticularly cuprous oxide on a copper base,
held in close surface contact with a trans-
Iucent and electrolytically conduc’cwe
large unit crystal, the cooperajing elec-

'tlode comprising a reticular metal sheet,

likewise contacting on the opposl’oe side of
the erystal.

While cuprous oxide is preferred for the
light-responsive, electronically conductive
mystal electrode surface, other electrode
materials, such as selenjum or molyb-
denum sulphides, give satisfactory per-
formance. ~ But thls invention will be
described particularly with reference to a
cell employing a copper electrode with a
thermally integrally formed mnon-porous,
homogeneous layer of cuprous oxide over
its entire surface.

The ecrystal preferred is that produced
from a super-saturated solution of sodium
chloride which, due to its hydroscopic
character, maintains its conductivity.
However, other large crystals which are
translucent and electrolytically conductive
are also well adapted for wuse in this
device. TFor some purposes it is of advan-
tage to mix a small amount of glycerine

[Price 1/-]

with the crystal mixture
under-cooling  period, to
liydroscopic action.

prior to the
increase the
For selective absorp-
tion and increased contact potential
crystals, such as . those from  cobalt
chloride or cobalt bromide, are well
fndapbed For most efficient cell operation
the ' electrolytically conductive crystal is
surface-ground to a thin slab to afford a
high degree of light penutm’uon and the
rbest suriace contact with the electrodes on
opposﬂ;e sides, one of the electrodes being
preferably nickel. The gauze or reticular
sheet only slightly diminishes the energy
of light rays impacting on that side for
thnsmlssmn through the crystal to the
cuprous oxide layer.

With some salt crystals,
obtained from a super- -saturated and
slowly " cooled  solution of sodium-
potassium-tartrate, (Rochelle salts) piezo-
electric gffects are obtainable. Mechanical
pressure changes ogcurring in these
crystals with variations in otentml with
exposure of the electrode to light rays, can
be‘ employed to operate contact device,
direct or m1cro]?honm, for the ‘control of
an ‘external circuif.

such as those

For a better understanding of the
invention reference is made to ’che aceom-
panying  drawings 111ust1at1ng ‘embodi-

ments thereof, ih Wh.loh Fig. 1 illustrates
a cell conpected in an eleci;ne circuit and
cut away to show the elements thereof,
Fig. 2 showmg the electrode arrangement,
and Fig. 8 giving another view of the cell
with, car bon contacts Wlthln the cell for,
contlolhng an external circuit, utilizing
the piezo effect of the crystal employed.
Referring more particularly to Fig. 1,
1 represents a glass envelope ﬂontalmng
copper electrode 2, surfaced with a ther-
mally integrally  formed non-porous,
hemogeneous cuprous oxide 2a, as
described, a sodium chloride crystal 38, in
close surface contact with the cuprous
oxide surface, supported by member 8a,
and a nickel gauze sheet 4, supported by
4a and in surface contact with the sodium
chloride crystal. The copper electrode 2,
is supported by members 2b and 2e.
Within the lower area of envelope 1 is a
small amount of liquid 5, for maintain-
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-oxide layer of electrode 2.

ing the water of crystallization.

The electrode terminals of the cell are
connected with. an external source of
potential R1, the potentiometer being
energized by the potential source B. The
cell is also connected in series with fixed
resistance R, which is connected with the
terminals of vacuum tube V, which pro-
vides for the amplification of any potential
changes across LI through the control of
the electron stream in tube V as affecting
the translating device T. B2 is a battery
for heating the filament of tube V as
controlled by the resistance R2. Bl is the
acceierating potential for the electron dis-
charge in the tube.

In Fig. 2 the elements 2, 2a, 3 and 4,
represent those elements in Fig. 1 having
corresponding numerals.

In operation, as light is impressed upon
crystals 3, through gauze electrode 4, it is
transmitted to the cuprous oxide layer of
electrode 2, reducing the resistance of
electrode 2 and changing the potential at
the cell terminals, to be amplified by tube
V for translating by telephone receiver T.

Referring more particularly to Fig. 8,
the envelope and the two electrodes and
their terminals are the same as the ele-
ments bearing corresponding numerals in
Fig. 1 except that electrode 4 is & per-
forated mnickel sheet, and plate 3
is a sodium-potassium-tartrate ecrystal.
Mounted on conductor support 4a is a
spring 6, carrying carbon contact 6a, held
in surface contact with the cathode plate
4. Mounted on rigid conductor support 7
is the fixed carbon contact 7a, the two
conbacts being used to confrol a local cir-
cuit energized by battery B3, and in the
circuit of which is transformer 8. At Bl
is a source of potential for the ecathode-
anode circuit.

In the operation of this device, which
employs the piezo effect of the crystal
used, o constant potential is applied to the
faces of this element, the potential being
controlled by the resistance of the cuprous
As the crysbal
is subjected to variations of potential of
the electrodes, the internal pressure of the
crystal changes due to exposure of the
electrodes to light rays, the mechanical
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effect of which is transmitted to the con-
tacts 6a and 7a, causing changes of
current flowing in the local circuit. This
deviee is preferred for microphonic con-
tacts; but for such uses as the reception of
audio frequency modulated light, a make-
and-break type of contact can be advan-
tageously employed.

Having now particularly described and
ascertained the nature of our said inven-
tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A photo-electrolytic cell comprising
an electrode plate formed with a surface
of a light-responsive electronically con-
ductive crystal material, cooperating with
a reticular electrode plate and with a
translucent, electrolytically conductive
crystal plate interposed between and in
surface contact with said electrodes.

2. Photo-electrolytic cell comprising an
electrode plate composed of copper and
having & surface layer of cuprous oxide,
cooperating with a reficular electrode
plate and with a translucent, electrolyti-
cally conductive crystal plate interposed
between and in surface contact with said
electrodes.

3. Photo-electrolytic cell as claimed in
claim 1 or 2, in which the cooperating
reticular electrode plate contains nickel.

4. Photo-electrolytic cell as claimed in
any of claims 1 to 8, in which a piezo
active crystal plate is interposed between
and in surface contact with the electrodes.

5. Photo-electrolytic cell as eclaimed in
claim 4, including means for controlling
an external circuit by the piezo effect of
the interposed crystal, with variations of
the potential between the electrodes.

6. The improved photo-electrolytic cell
substantially as hereinbefore described
and illustrated for the purpose specified.

Dated the 23rd day of August, 1929.

For ARCTURUS RADIO TUBE
COMPANY,

‘White, Langner, Stevens, Parry &
Rollinson,

Chartered Patent Agents,
5—9, Quality Court. Chancery Lane,
London, W.C. 2, and
17, John Street, New York, U.S.A.

Abingdon : Printed for His Majesty’s Stationery Office, by Burgess & Son.
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317.862 COMPLETE SPECIFICATION 1 SHEET
2nd Edition

< Y4
'“5 1.
4
Fe 2¢
P
3% T
N ,a
i b 4
S -~
Y
/‘ » -
R @)
R1 ] 7? |
W "
liiok- 7 sl
Be B

Charles & Read Ltd. Photo Litho.




	Bibliographische Daten
	Beschreibung
	Ansprüche
	Zeichnungen

