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This invention relates to light transducing means and 
more particularly to means for el?ciently converting 
light rays into electrical control currents. 

Light sensitive materials used in control circuits for 
monitoring the current ?ow therethrough dependent upon 
the amount of incident light are of course in general use. 
The present invention relates directly to the provision 

of a novel and highly e?icient light transducing means. 
It is an object in making this invention to provide a 

light transducer fabricated of semiconductive materials. 
It is a further object in making this invention to pro 

vide a laminar photosensitive light transducer formed of 
semiconductor elements. 

It is a still further object in making this invention to 
provide a laminar assembly of semiconductor units for 
changing light rays into electrical control currents in 
which the rays are re?exed for ampli?cation. 

It is a yet further object in making this invention to 
provide a laminar light sensitive body in which an electro 
luminescent section is sandwiched between photoconduc 
tive sections to cause re?ex action and amplify the 
response. 

With these and other objects in view which will be 
come apparent as the speci?cation proceeds, the invention 
will be best understood by reference to the following 
speci?cation and claim and the illustrations in the ac~ 
companying drawing in which: 
FIGURE 1 is a diagrammatic showing of a light sensi 

tive assembly embodying my invention, and 
FIGURE 2 is a similar ?gure showing a multiple unit 

transducer. 
As indicated in the above general discussion the light 

transducer which is the subject of the present invention 
is formed of a plurality of sections which are ?xedly se 
cured together to provide a light sensitive unit. Referring 
particularly to FIGURE 1, there is shown therein a com 
pound light sensitive unit which consists of a ?rst photo 
conducting semiconductor unit 2 or layer which may be 
formed of any one of several different activated elements 
such as CdS, ZnS, PbS or CdTe. On one surface of the 
layer 2 there is evaporated an electrode 4 for connection 
into an electrical circuit. To the opposite face of the 
layer ‘2 there is secured a layer of electroluminescent 
semiconductor 6. To the lower face of electroluminescent 
layer 6 there is applied a second conductive layer 8 
which again may be a metallic ?lm evaporated on the 
surface to provide an electrical contact. Completing the 
laminar body is a second layer of photoconducting semi~ 
conductor 10 which may be formed of one of the other 
compounds mentioned above with regard to layer 2. 
Lastly, the lower face of layer 10 has a ?nal conductive 
?lm 12 evaporated thereon to provide for electrical con 
nection. 
A battery 14 is connected across conductive layers 4 

and 8 to apply a desired potential across that part of the 
laminar body formed of photoconducting layer 2 and 
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electroluminescent layer 6. A second source of electrical 
power indicated by battery 16 is connected in series with 
any suitable load 18 and across the conductive ?lms 8 
and 12. 

In the operation of this photosensitive assembly, light 
strikes the unit from the top as indicated by the arrow 20 
passing down through the photoconducting semiconductor 
layer 2 as indicated by the path 22. It then proceeds 
through the interface between layers 2 and 6 and on into 
the electroluminescent semiconductor 6 which causes this 
to electroluminesce and transmit waves of a certain color 
or wave length which waves are inclined to spread from 
the beam through the ?rst layer as indicated by the arrows 
and the angled rays are re?ected from the interface 8 
between layers 6 and 10 causing the rays to bounce back, 
induce new conductive areas 24 along the lower surface 
of the photoconductive layer 2 and be re?ected there 
from. These areas 24 in turn induce further electr0— 
luminescence of the electroluminescent layer 6 thereby 
further increasing the total conductivity in the semicon 
ductor 10. This dispersion continues until most of the 
area of the lower part of the layer 2 is conducting and 
electroluminescent layer 6 glows in proportion to the 
intensity of the incident light beam 20. Each of these 
additional areas now induce additional conductivity col 
umns such as 26, 28 and 30 in the lower photoconducting 
layer 10 to amplify the response of the total unit to the 
incident light. Naturally each of these conductivity col 
umns a?ects the total flow of current IL ?owing through 
the load and thus a relatively weak beam of light can 
cause a considerable change in conductivity in the load 
circuit to control any desired device. 
FIGURE 2 illustrates the use of several of these lami 

nar units in series to produce an even greater response. 
In that case the upper unit indicated as transducer 1 
could be the same as that shown in detail in FIGURE 1 
and comprising a photoconducting layer 2, an electro 
luminescent layer 6 and a second photoconducting layer 
10 all of which are bracketed and labeled transducer No. 
1. However, in this case, photoconducting layer 10 may 
also act as the upper photoconductive layer of a similar 
laminar body labeled transducer No. 2. In that case it is 
also associated with a second electroluminescent layer 
32 and a third photoconducting layer 34. Thus photo 
conducting layer 10 is common to both transducers but 
the result is that a double effect is obtained by such con 
struction. Proper bias voltages are applied through volt 
age sources 14, 16 and 36 and in this case, of course, the 
output signal or control is taken off the conductive ?lms 
38 and 40 on opposite sides of the photoconductive 
layer 34. 

It will thus be seen that this invention provides an 
ef?cient light sensitive transducer for converting ambient 
light into control currents or voltages. 

I claim: 
In photoelectric means for controlling a load, a source 

of light rays which vary in intensity, a laminated body 
one surface of which is exposed to the varying amounts 
of radiation from said source of light rays, said laminar 
body including a ?rst and a second outside layer of photo 
conducting material on opposite sides of a central layer 
of electroluminescent semiconductor material, said cen 
tral layer of electroluminescent material when excited 
emitting light rays having a wave length in the band con 
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ducted by one of the photoconducting semiconductor 
layers, means to apply an electric voltage across the 
?rst photoconducting and electroluminescent layer, a sec 
ond voltage supplying means, and circuit means connect 
ing the second voltage supply means in series with the 
second photoconducting layer and the load which is af 
fected by the variations in the intensity in incident light. 
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