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ABSTRACT OF THE DISCLOSURE 
An infrared sensitive photoconductive matrix using a 

honeycomb base having holes filled with infrared trans 
mitting and side-radiating fibers. 

Apparatus for converting light images into electrostatic 
images are known in the art. However, such prior known 
systems have been known to be expensive. While the pres 
ent invention relates generally to this field of art, it pro 
vides advantages not previously known, particularly 
with respect to electrostatically controlled vapor plating 
processes. 
An object of the invention is to provide an infrared 

sensitive photoconductive matrix. 
A further object of the invention is to provide an infra 

red sensitive photoconductive honeycomb type of matrix 
suitable for use in electrostatically controlled vapor plat ing processes. 
These and other objects of the invention, not specifi 

cally set forth above, will become readily apparent from 
the following description and accompanying drawing 
wherein: 
The single figure is a partial cross-sectional view il 

lustrating the structure of the invention. 
Broadly, the invention relates to the photoconductive 

structure, the invention providing an improved photo 
conductive matrix honeycomb capable of easy fabrica 
tion which utilizes transparent optical fibers capable of 
radiation from their sides, placed in honeycomb holes 
lined with a photoconductive layer. Infrared radiation 
impinging on the end of an optical fiber in a hole will 
be rediated from the sides of the fiber, illuminating the 
photoconductive layer on the side of the hole and chang 
ing its resistance. A conductive path through the honey 
comb is thereby supplied at the position of the illuminated 
hole. 

Referring now to the drawing, which is a sectional view 
of an embodiment of the invention, an aluminum plate 
10 is provided with numerous through holes or aper 
tures 11. An insulating layer 12 of aluminum oxide ex 
tends over the entire surface of plate 10 and the holes 
11. A photoconductive layer 13 of lead sulphide covers 
the aluminum oxide insulating layer 12. A metallic elec 
trode ohmic connection layer 14 is positioned on the 
upper surface of the plate 10. An optical fiber comprising 
a small rod 15 of arsenic trisulphide or other suitable ma 
terial is located in each of the holes 11. The rods 15 are 
of a length slightly less than the thickness of the aluminum 
honeycomb plate 10. The ends 16 of the rods 15 are fin 
ished smooth while the sides 17 of the rods are roughened 
by sandblasting, for instance. A dielectric under layer 
18 is coated on its upper surface with a layer 19 of lead 
sulphide, layer 19 being placed against the lower side of 
the aluminum honeycomb plate 10. An infrared trans 
parent layer 20 of suitable material is placed against the 
upper side of the electrode layer 14. The layers 18 and 
20 serve to retain the rods 15 in the holes 11 of plate 10 
and are suitably attached to the plate, layers 18 and 20 
being shown slightly separated from plate 10 for clarity. 

In operation, infrared illumination, indicated by ar 
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2 
rows, shining down on the assembly illustrated in the 
drawing passes through the transparent layer 20 and in 
pinges on the ends 16 of rods 15. The radiation scatters 
through the rod 15 and emerges through the sides 17, 
which, as set forth above, have been sandblasted to a 
rough surface which does not reflect the radiation in 
ternally like a normal type of optical fiber. The infrared 
radiation emerging from the sides 17 of the rods 15 im 
pinges on the lead sulphide layer 13 which lines the sur 
face of the holes 11, thus changing the electrical con 
ductivity of layer 13 and making a conductive path 
through the hole 11 from the electrode layer 14 to the 
bottom of the hole as indicated at 21. Illumination from 
the end 16 of rod 15 forms a conductive spot 22 on lead 
sulphide layer 19 at the lower end 21 of hole 11. This 
conductive spot 22 by means of conductive layer 14, fur 
nishes an electrostatic charge 23 to dielectric layer 18. 
This charge 23 will travel to the under surface of layer 
18 as indicated at 24 and will attract oppositely charged 
droplets of plating solution, for example. 
The method for fabricating the above described in 

frared sensitive photoconductive matrix comprises the following steps: 
(1) Anodize the aluminum plate 10 having through 

holes 11 so as to form the insulating layer 12 of alumi 
num oxide over the entire surface of the aluminum, in 
cluding the sides of the holes; 

(2) Chemically deposit the photoconductive layer 13 
of lead sulphide over the entire anodized honeycomb 
surface; 

i(3) Mask the holes 11 and deposit by evaporation tech 
niques the electrode layer 14 on the upper surface of the 
plate 10 over the lead sulphide layer 13; 

(4) Remove the hole masking material and insert the 
small radiant energy transmitting rods 15 into each hole 
11, the rods being of a length slightly less than the thick 
ness of the plate and provided with smooth ends and 
roughened sides; 

(5) Apply a lead sulphide coated dielectric layer 18 
against the lower side of the honeycomb 10 with the lead 
sulphide coating 19 being immediately adjacent the lower 
ends of the rods 15; and 

(6) Apply an infrared transparent layer 20 of material 
against the upper surface of the electrode layer 14, where 
by the layers 18 and 20 serve to retain the rods 15 in place. 
While the structure of the invention has been above 

described as being particularly applicable to electrostat 
ically controlled vapor plating processes, variations of the 
materials provide numerous other applications of the in 
ventive concept. It may, for example, be used to make an 
image converter or light amplifier by use of suitable ma 
terials. In addition, the above described function can be 
reversed wherein the matrix is digitally energized to select 
a spot which emits light, as in the display with a varia 
tion in construction in which a phosphor is used. 

Also, it may be used for so-called "panelescent' ill 
luminated displays, and electronically controlled by digital 
computer techniques to provide a solid state flat picture 
frame type of visual display. Inversely, it may provide 
an electrical output for an illuminated picture input, such 
as in a TV camera. Solid state camera and picture tubes 
utilizing this invention can occupy a flat framelike space, 
can be scanned with solid state digital techniques thus dis 
pensing with vacuum envelopes, electron beams, focusing 
limitations and magnetic susceptibility. Resolution may 
be as fine as the honeycomb structure can be practically 
fabricated. For example, the holes may have a 0.002 inch 
diameter and spaced 0.003 inch apart, thus enabling a 
300 mesh screen resolution. 
Other applications of this invention include multiplex 

ing and missile guidance. For example, a solid state digital 
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imissile guidance package of less than a cubic inch could 
positionally sense infrared target energy focused on the 
matrix, and pulse width modulate a gas operated reaction 
wheel with the off-center count thus providing an antici 
patory flight path to the target. The aluminum honey 
comb of this invention may be readily cooled to increase 
IR sensitivity. 
The above mentioned additional applications for the 

structure would employ suitable electrode layers and 
suitable dielectric or phosphor layers in variations of the 
inventive structure for the specific purposes for which it 
was utilized. 

It has thus been shown that this invention provides an 
improved structure and method of construction of an 
infrared sensitive photoconductive matrix which utilizes 
an anodized aluminum honeycomb having holes filled with 
infrared transmitting, side radiating optical fibers. 

Although a particular embodiment of the invention 
has been illustrated and described, modifications will be 
come apparent to those skilled in the art, and it is intended 
to cover in the appended claims all such modifications 
as come within the true spirit and scope of the invention. 
What I claim is: 
1. An infrared sensitive photoconductive matrix com 

prising: A metallic plate having a plurality of apertures 
extending therethrough, an insulating layer of suitable 
material covering the surface of said metallic plate and 
the sides of said apertures, a layer of photoconductive 
material positioned over said insulating layer, a layer of 
suitable metallic material defining an electrode positioned 
on one surface of said metallic plate, a radiant energy 
transmitting member positioned in each of said aper 
tures, said members being provided with smooth end sur 
faces and roughened side surfaces, a layer of dielectric 
material coated with a suitable conductive material on 
one surface thereof positioned on the surface of said 
metallic plate opposite said electrode such that said con 
ductive coating is adjacent said metallic plate, and a layer 
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of infrared transparent material positioned adjacent said 
electrode. 

2. The photoconductive matrix defined in claim 1, 
where said metallic plate is composed of aluminum. 

3. The photoconductive matrix defined in claim 1, 
wherein said insulating layer is composed of aluminum 
oxide. 

4. The photoconductive matrix defined in claim 1, 
wherein said layer photoconductive material is composed 
of lead sulphide. 

5. The photoconductive matrix defined in claim 1, 
wherein said energy transmitting members are con 
structed from arsenic trisulphide. 

6. The photoconductive matrix defined in claim 1, 
wherein said conductive coating is composed of lead 
sulphide. 

7. The infrared sensitive photoconductive matrix de 
fined in claim 1, wherein said metallic plate is composed 
of aluminum, said insulating layer is composed of alumi 
num oxide, each of said photoconductive material and 
said conductive coating is composed of lead sulphide, 
and said energy transmitting members are optical fiber 
rods composed of arsenic trisulphide. 
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