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The present invention relates, in general, to electronics 
and has more particular reference to photosensitive elec 
tron flow devices comprising semi-conductor material, 
the invention pertaining specifically to animproved photo 
sensitive device embodying a P-N junction, said device 
being adaptable to function either as a photowoltaic cell 
for the production of electrical energy in response to 
the impingement of light rays thereon, or as a photo 
transitor device for the control of electrical current filow 
therein, in response to wariations in the intensity of light 
applied to the device. 
A semi-conductor material may comprise an intrinsic 

orpure substance, such as crystalline germanium, silicon 
orother suitable material, in which the walence ring elec 
trons of the constituent atoms are tightly bound and 
hence unavailable for electrical conduction, the intrinsic 
material being doped or contaminated with an activating 
substance comprising atoms distributed in and forming an 
integral part of the lattice structure of the intrinsic mate 
rial. The proportion of activating impurity to intrinsic 
material may be of the order of one impurity atom for 
each hundred milion atoms of intrinsic material. 

Suitable activating substances for activating intrinsic 
semi-conductor material comprise atoms containingeither 
a greater or lesser number of valence electrons than the 
constituent atoms of the intrinsic material. Where the 
atoms of the activating substance comprise more Valence 
electrons than are associated with the atoms of the in 
trinsic material, the excess electrons may circulate freely 
in and through the crystal structure of the semi-conduc 
tor material and are hence available for electrical con 
duction purposes. Activating substances which provide 
excess electrons are commonly referred to as electron 
donors since they supply electrons which are free to 
move within the lattice structure of the semi-conductor 
material. Excess electron semi-conductors are commonly 
referred to as comprising N-type material since electrical 
conduction is carried on by the flow of negatively charged 
electrons through the material. 
Where the atoms of the activating substance embody 

fewer valence electrons than are associated with the 
atoms of the intrinsic substance, each atom of acti 
vating material must borrow electrons from an adjacent 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

atom of the intrinsic material, thereby creating what 
may be referred to as a hole; that is to say, an incom 
plete group of atom bonding electrons simulating the 
properties of a positively charged electron in the lattice 
structure of the semi-conductor material. Hole creating 
activators are commonly called acceptor materials since 
they take up electrons from the Surrounding atoms of 
the intrinsic material to form positive holes therein. In 
trinsic material activated by an acceptor substance is 
commonly referred to as a P-type semi-conductor since 
conduction therein is effected by the movement of posi 
tive holes in the material. 

Electrical energy may flow in either direction through 
both types of semi-conductor material. When, howewer, 
a body of P-type materialis joined with a body of N-type 
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material to form therebetween what is commonly Ire 
ferred to as a P-N junction, the positive holes in the 
P-type material and the free electrons in the N-type 
material are mutually repelled away from the junction. 
In this connection, the P-N junction is the equivalent of a 
unidirectional potential source having negative and posi 
tive sides respectively connected with the P-type and N 
type materials on opposite sides of the junction, thereby 
constituting the junction as a potential hill, past which 
electrical energy may flow more easily in one direction 
than the other. If, for example, the positive and nega 
tive sides of a source of unidirectional electrical poten 
tial be connected respectively with the N-type and P-type 
ends of a P-N junction element, in fashion commonlyre 
ferred to as reverse bias, such potential source will mere 
ly increase the potential hill, by drawing the walence elec 
trons and holes mutually away from the junction, and, 
consequently no current filow may take place across the 
P-N junction. 
On the other hand, connection of the positive and 

negative sides of a source of unidirectional electrical po- i 
tential, as a so-called forward bias, respectively to the 
P-type and N-type sides of a P-N junction element, will 
tend to offset the potential hill by driving the holes of 
the P-type material and the electrons of the N-type mate 
rial toward the junction, thereby allowing current filow 
across the junction if and when the applied potential 
exceeds the potential drop across the junction element, 
including the equivalent potential value of the junction 
hill. Accordingly, a semi-conductor element embodying 
a P-N junction may be employed as an electrical power 
rectifier. 

Heretofor? semi-conductor elements embodying P-N 
junctions have been produced by initially growing a crys 
ta? ingot of intrinsic material to desired size in the pres 
ence of an activator of one kind, an electron donor mate 
rial, for example, to thereby constitute the resulting 
crystalline substance as N-type semi-conductor material. 
Thereafter growth of the crystal ingot may be con 
tinued in the presence of an activating substance of the 
other kind, such as an electrom acceptor material, to 
thereby constitute the subsequently grown portions of 
the ingot as P-type material. in. such an ingot, the P-N 
junction extends between the N-type and P-type por 
tions of the ingot body. 

Semi-conductor elements embodying P-N junctions 
may show photosensitive characteristics where a junction 
is disposed close to a surface adapted for exposure to 
light. When light impinges upon such junction adjacent 
surface of a semi-conductor element electron hole pairs 
will be created in the semi-conductor element at the sur 
face upon which light is impinged, such hole pairs being 
initially under no electrical stress. The junction resist 
ance is such that substantially all of the applied potential 
difference appears across the junction, there being little, 
if any, voltage drop across the junction forming bodies 
of semi-conductor material on opposite sides of the junc 
tion. As a consequence, the electron hole pairs created 
as the result of light applied to the element will diffuse 
through the semi-conductor material and some of them 
will come into the surface adjacent junction area. By So 
doing, the junction pairs lower the resistance of the junc 
tion area, at least temporarily, thereby causing current 
flow therein which will be directly proportional to the 
intensity of impinging light, since the number of hole 
pairs created will be a function of the amount of light 
applied to the semi-conductor element. 
An important object of the present invention is to pro 

vide an improved photosensitive device of the character 
mentioned, and comprising a disc or plate of Semi-con 
ductor material in which are embedded the ends of Wire 
like rods of selected material, in order to provide ohmic, 
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or low resistance, connection between one of the rods 
and the plate of semi-conductor material, and to form a 
P-N junction between the semi-conductor material of the 
plate and another of Said rods; a further object being to 
provide means for disposing the P-N junction in desired, 
precisely spaced relationship in the plate, inwardly of a 
light receiving surface of the plate; a further object being 
to provide for disposing a P-N junction in a body of Semi 
conducting material in precisely spaced relationship of 
the order of 40.000 of an inch inwardly of a light receiv 
ing surface of said body. 
Another important object is to provide a photosensitive 

semi-conductor device comprising a plate or disc of sili 
con of selected type forming a body of Semi-conductor 
material, and a wire-like rod of material of a different 
type and, having an endembedded in the material of Said 
plate, on one side thereof, to form a P-N junction be 
tween the material of the plate and the embedded end of 
the wire-like rod, said junction being precisely spaced a 
desired distance inwardly of the opposite side of the plate; 
a further object being to employ, a plate of N-type silicon 
in conjunction with a wire-like rod of P-type material, 
such as aluminum, or metal activated as with boron, alu 
minum, indium, or other electron acceptor Substance; a 
still further object being to employ a plate of P-type 
silicon in conjunction with a wire-like rod of N-type 
material, such as gold, activated with antimony, arsenic, 
phosphorus, orother electron donor Substance. 

Another important object is to providea photosensitive, 
semi-conductor device comprising a plate or disc of Semi 
conductor material, including means forming a P-N junc 
tion therein, and means forming an ohmic, or low re 
sistance, connection with the body of semi-conductor ma 
terial, whereby the same may be electrically intercon 
nected in external circuitry; a still further object being 
to form such ohmic connection by embedding in Said 
plate, in spaced relationship with respect to the junction, 
a wire-like rod of suitable electrical conducting material, 
capable of forming ohmic connection with the material 
of the plate; a further object being to form the ohmic 
connection by means of a wire-like rod of metal, Such as 
gold, doped with an activating substance adaptedto form 
ohmic connection with the material of the plate, Such 
activating substance comprising antimony, arsenic, bis 
muth orother electron donor substance, where the plate 
comprises N-type semi-conductor material, Such activat 
ing substance comprising boron, aluminum, indium, or 
other electron acceptor substance, where the plate com 
prises P-type semi-conductor material. 
The foregoing and numerous other important objects, 

advantages and inherent functions of the invention will 
become apparent as the same is more fully understood 
from the following description, which, taken in connec 
tion with the accompanying drawings, discloses preferred 
embodiments of the invention. 

Referring to the drawings: 
Fig. 1 is a sectional view through a photosensitive 

semi-conductor device embodying the present invention; 
Fig. 2 is an enlarged sectional view taken through por 

tions of the device shown in Fig. 1; and 
Fig. 3 is a sectional view similar to Fig. 2 and ilus 

trating a modified form of device embodying the inven 
tion. 
To ilustrate the invention, the drawings show a photo 

sensitive semi-conductor device 11 comprising a disc-like 
wafer, or plate 12, of semi-conductor material of selected 
type, the wafer being operatively associated with a body 
of material 13 of unlike type, to thereby form a P-Njunc 
tion 14 between the body 13 and the disc-like wafer 12. 
The wafer 12 is also operatively associated with ohmic 
contact means 15, forming low resistance electrical con 
nection with the material of the wafer. 

While the present invention is not mecessarily limited 
or restricted to any particular semi-conducting material, 
it is preferable that the disc-likewaferor plate 12 b? mad? 
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4 
of silicon of desired type, the wafer or plate 12 prefer 
ably being relatively thin and having thickness of the 
order of five to fifteen mils; the plate 12 also preferably 
comprising N-type silicon, although plates of P-type sili 
com may be employed in producing devices embodying 
the invention, if desired. Where the plate or wafer 12 
comprises N-type silicon, the body 13 may, and prefer 
ably does comprise a wire-like rod of aluminum, the 
same comprising P-type material forming the P-N junc 
tion 14 between the embedded end of the wire-like rod 
3 and the Surrounding N-type material of the wafer 12. 
Where the wafer 12 comprises N-type silicon, the ohmic 
contact means 15 may comprise a wire-like rod of metal, 
such as gold, doped with electron donor material, Such as 
antimony, arsenic, bismuth, phosphorus and the like, 
thereby constituting the wire-like rod 15 as N-type ma 
terial providing a good ohmic contactor junction between 
the embedded end of the rod 15 and the material of the 
wafer 2. 
On the other hand, where the material of the wafer 

12 comprises P-type silicon, the wire-like rod forming 
the body 13 may comprise N-type material, such as gold, 
doped with an electron donor material, such as antimony, 
arsenic, bismuth, phosphorus and the like, in order to 
form a P-N junction between the embedded end of the 
rod 3 and the surrounding material of the wafer. In 
such case, the ohmic contact means 15 may comprise a 
wire-like rod of P-type material, Such as aluminum; or 
the rod may comprise gold doped with an electronac 
ceptor materia?, such as boron, thallium, galium, indium 
and the like, in order to form ohmic contact between the 
embedded end of the wire-like rod 15 and the Surround 
ing material of the wafer. 

In order to form the P-N junction 14 within the body 
of the plate or wafer 12, in relatively closely Spaced 
relation behind the front, or light receiving Surface there 
of, the wafer 12 may be placed upon a heating element 
which may comprise a ribbon of Nichrome electrically 
energized as a heater, at a temperature of the order of 
800 ° C. After the wafer has been allowed to reach an 
equilibrium temperature, the wire-like rods 13 and 15 
may be applied upon the back Surface of the wafer, that 
is to say, the Surface of the wafer opposite, or remote 
from its light receiving surface, thereby causing the Same 
instantly to fuse and to alloy with the material of the 
wafer because of its high temperature. Thereafter, the 
wire-like rods may be pressed into the wafer a distance 
of the order of three to five mils, measured along the 
rods, to produce asort of filetthereon. 
The rod 15, especially where the same comprises gold, 

may penetrate completely through the wafer, and forma 
protrusion on the front side thereof. The other rod 13, 
however, should be applied in such fashion as to Stop 
short of the front surface of the wafer, thereby produc 
ing the desirable, extremely thin Section of Silicon between 
the end of the rod 13 and the adjacent front, orlight re 
ceiving surface, of the wafer. The penetration of the rods 
13 and 15 follows the internal, generally rectangular, 
crystalline configuration of the wafer. This crystalline 
habit can be described by stating that the wafer 12 is cut 
from a crystal ingot along parallel planes, extending in 
a direction such that the (III) plane of the crystalline 
structure is exposed in order to obtain an alloy configura 
tion in which there will be a filat, planar junction ex 
tending parallel with respect to the light receiving Surface 
of the wafer, for a device having optimum response char 
acteristics. 
The silicon wafer 12 with wire-like rods 13 and 15 at 

tached thereto, as aforesaid, may be mounted within an 
enclosing housing 16 which may conveniently comprise 
an open ended sleeve 17 of metal Such as Kovar, having 
a preferably glass disc 18 sealed as a windowpane, in po 
sition extending at one end of the sleeve 17, Said disc 
preferably comprising Corning No. 7052 glass, or other 
equivalent glass, that is readily Sealable with the metal 



5 
forming the sleeve 17, the disc 18 having thickness of the 
order of 20–30 mils. At its end remote from the disc 18, 
the sleeve 17 may be weldingly, orotherwise Sealingly, 
secured to a mounting collar 19 of Monel or like metal. 
The wafer 12 and the attached rods 13 and 15 may be 
supported in the housing 16 on mountingstems 20 prefer 
ably comprising metal such as Kowar, Said stems being 
supported in spaced apart, parallel relationship, in posi 
tion extending through the collar 19, by means of a glass 
seal 21. surrounding and Sealing?y connected with said 
stems 20, and extending in and sealing the collar 19. 
The support stems 20 thus have end portions extending 
within the housing 16, im position to be mechanically 
and electrically connected, respectively with the wafer 
attached rods 13 and 15, said stems 20 also including 

i end portions extending outwardly of the housing 16 
through the glass Seal 21 for electrical connection in ex 
ternal circuitry. The rods 13 and 15 may be mechanically 
and electrically connected with the stems 20 in coaxial 
alinement therewith, by means of So called Staked con 
nectors 22. The wafer 12 may thus be mounted within 
the housing 16, with the light receiving Surface of the 
wafer disposed substantially parallel with respect to the 
windowpane disc 18 and immediately inwardlythereof, So 
as to be in position exposed to such light rays as may 
penetrate the window. 
As a manufacturing expedient, it is preferable to as 

semble the wafer and housing by preforming the wafer 
with attached rods 13 and 15, the sleeve 17 with window 
disc 18 sealed thereon, and the sleeve 19, with mounting 
stems 28, sealed thereto, each as a Separate sub-assem 
bly unit. The wafer and attached rods may then be se 
cured to and electrically connected with the mounting 
stems 28, after which the sleeve 17, with attached window 
disc 18, may be applied to the collar 19 and Sealed there 
to, in position enclosing the stem mounted wafer. The 
housing, 17, also, is preferably filed, either with an inert 
gas, suchas nitrogen, orwith aminert, optically transparent 
fluid, such as liquid silicone No. 200. 
When used as a photovoltaic device, the application 

of incident light through the windowpane 18 and upon 
the light receiving surface of the wafer 12, causes elec 
tron holes to appear at the exposed Surface of the Wafer, 
thereby causing a potential difference on opposite sides 
of the P-N junction 14, which will cause a Small current 
flow of the order of 200 microamperes through the junc 
tion, thereby producing a signalentirely capable of being 
amplified to any desired extent. The foregoing current 
flow will, of course, be directly proportional to the num 
ber of holes which appear at the light receiving Surface 
of the wafer, the same in turn being proportional to the 

i intensity at which light impinges thereon. 
Devices made in accordance with the present inven 

tion may also serve as photosensitive diodes or recti 
fiers; but for optimum diode Service, it is desirable that 
the wafer and the connected rods 13 and 15 be immersed 
in an acid capable of dissolving both silicon and alumi 
num in an etching process, in order to remove the Surface 
layers of the wafer and of the aluminum rod, im order 
to expose the underlying material thereof. Such an 
etching process serves to remove Surface dirt, oxidation, 
and other roughnesses which may produce leakage re 
sistances on the surface of the silicon wafer. A com 
bination, or mixture, of concentrated nitric and hydro 
flouric acids may be used to thus dissolve the Surface 
portions of the silicon wafer and expose smooth, con 
tinuous and uncontaminated body material of the wafer. 
Peripherally of the aluminum wire 13, where it joins 
with the material of the silicon wafer, the P-N junc 
tion forming alloy is not at all uniform, but may be con 
taminated with oxides, possibly also with nitrides, gas 
bubbles, and other unwanted matter. Such imperfec 
tions tend to impair the unidirectional current filow char 
acteristics of the P-N junction. Immersion of the wafer 
12, including the portions thereof containing the P-N 
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junction, in addition to desirably cleaning the remaining 
surfaces of the wafer, will also etch out those portions 
of the P-N junction 14, at the edges thereof, which are 
exposed around the rod 13 at the junction thereof, with 
the material of the wafer, in the manner indicated at 23 
in Fig.3, so that the device may afford optimum rectifying 
characteristics. 

In order to operate the device as aphotosensitive, recti 
fying diode, a back voltage of selected intensity may be 
applied between the conductors 20. In the absence of 
incident light upon the wafer, no current will flow through 
the device. As soon as light becomes incident upom the 
wafer 12, however, electron hole pairs will be created 
at the light receiving surface of the wafer 12. These 
hole pairs are initially under no electrical stress, the 
junction resistance being such that all of the potential 
difference applied between the conductors 20 will ap 
pear across the junction, and there will be no voltage 
drop across the silicon material of the wafer itself. As 
a consequence, the electron hole pairs will diffuse, rather 
than be forced in any particular direction; and they will, 
of course, diffuse into the junction area, providing it is 
disposed close to the light receiving surface of the wafer 
where the hole pairs are created. Upon becoming dif 
fused into the junction area, the hole pairs tend to lower 
the resistance of the junction, temporarily, thereby per 
mitting current flow therethrough, under the influence of 
the applied biasing potential. Such current filow will, 
of course, be directly proportional to the intensity of 
light incident upon the wafer, the same being directly 
proportional to the number of hole pairs thus created. 
When used as a diode with a bias potential applied across 
the junction, the device is substantial?y more sensitive 
than where its photowoltaic characteristics are utilized, 
since, when the device is employed as a diode, incident 
light is used as a trigger; but incident light serves as an 
energy source when the photowoltaic characteristics of 
the device areutilized. 
The immersion of the wafer 12 and attached rods 13 

and 15 in acid, im order to condition the same for use 
as a photosensitive diode, may be conveniently accom 
plished after the wafer and rods have been mechanically 
and electrically attached on the supporting stems 20. In 
order to protect the stems 20 and the collar 19, as well as 
the staked connectors 22 against the etching acid or fumes 
thereof, during the etching process, it is preferable that 
the collar 19, the stems 20 and the staked connectors 
22 be plated with a thin film of gold, which will not 
only resist such fumes of the etching acid as may reach 
said components, but will also materially assist in the 
formation of soldered connections between the stems 20 
and the staked connectors 22, and between Said connec 
tors and the rods 13 and 15. In this connection, the 
stems 20 are preferably completely coated with gold 
from end to end, since the same facilitates electrical con 
nection in external circuitry of the ends of said stems 
which extend outwardly of the housing 16, such electri 
cal connection being relatively hard to accomplish with 
uncoated Kowar metal rods, which oxidize readily and 
hence become dificultly solderable. 

It is thought that the invention and its numerous at 
tendant advantages will be fully understood from the fore 
going description, and it is obwious that numerous changes 
may be made in the form, construction and arrangement 
of the Several parts without departing from the spirit 
and scope of the invention, or sacrificing any of its at 
tendant advantages, the forms herein disclosed being pre 
ferred embodiments for the purpose of ilustrating the 
invention. 
The invention is hereby claimed as follows: 
1. A photosensitive electron flow device comprising a 

body of crystalline, semi-conductor material, and a wire 
like rod of unlike material, having an end embedded in 
said body to form a P-N junction between the material 
of the body and of said rod, said rod having a relatively 
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fiat portion extending immediately behind and closely 
spaced with respect to a light receptive bounding Surface 
of Said body. 

2. A photosensitive electron flow device comprising a 
body of N-type semi-conductor materia?, and a wire-like 
rod of P-type material, having an end embedded in said 
body to form a P-N junction between the material of the 
body and of Said rod, said rod having a relatively filat 
portion extending immediately behind and close?y spaced 
with respect to a light receptive bounding surface of said, 
body. 

3. A photosensitive electron filow device comprising a 
body of P-type semi-conductor material, and a wire-like 
rod of N-type material, haying an end embedded in said 
body to form a P-N junction between the material of 
the body and of said rod. Said rod having a relatively 
fiat portiom extending immediately behind and closely 
spaced with respect to a light receptive bounding surface 
of said body. 

4. A photosensitive electron flow device comprising a 
body of silicon, activated as a semi-conductor material 
of selected type, and a wire-like rod of material of un 
like type, having an end embedded in said body to form 
a P_N junction between the silicon material of said body 
and the material of Said rod, Said rod having a relatively 
flat portion extending immediately behind and closely 
spaced with respect to a light receptive bounding surface 
of Said body. 

5. A photosensitive electron flow device comprising a 
body of Silicon, activated as N-type, semi-conductor ma 
terial, and a wire-like rcd of P-type material, having an 
end embedded in said body to form a P-N junction be 
tween the silicon material of said body and the material 
of Said rod, Said rod having a relatively flat portion ex 
tending immediate?y behind and closely spaced with 
respect to a light receptive bounding Surface of said body. 

6. A photosensitive electron flow device comprising a 
body of Silicon, activated as N-type, semi-conductor ma 
terial, and a wire-like rod of aluminum, or other P-type 
material, having an end embedded in said body to form 
a P-N junction between the material of the body and 
of Said rod, Said rod having a relatively filat portion 
extending immediately behind and closely spaced with 
respect to a light receptive bounding surface of said 
body. 

7. A photosensitive electron flow device comprising a 
body of silicon, activated as P-type, semi-conductor ma 
terial, and a wire-like rod of N-type material, having 
an end embedded in said body to form a P-N junction 
between the material of the body and of said rod, said 
rod having a relatively flat portion extending immedi 
ately behind and closely spaced with respect to a light 
receptive bounding surface of said body. 

8. A photosensitive electron flow device comprising a 
body of Silicon, activated as P-type, semi-conductor ma 
terial, and a wire-like rod of N-type metal, such as gold, 
doped with an electron donor substance, such as anti 
mony, arsenic, bismuth and phosphorus, said rod having 
an end embedded in Said body to form a P-N junction 
between the material of the body and of said rod, said 
rod having a relatively fiat portion extending immedi 
ately behind and closely spaced with respect to a light 
receptive bounding surface of said body. 

9. A photosensitive electron flow device comprising a 
plate cf crystalline, semi-conductor material, and a wire 
like rod of unlike materia?, having an end embedded in 
Said plate, on one side thereof, to form a P_N junction 
between the material of the plate and of Said rod, the 
terminal portions of said embedded end extending in a 
relatively flat plane, defining said P-N junction immedi 
ately behind and closely spaced with respect to a light 
receptive bounding surface defining the opposite side of 
said body. 

i 10. A photosensitive electron flow device comprising a 
body of crystalline, semi-conductor material, a wire-like 
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rod of unlike material, having an end embedded in said 
body to form a P-N junction between the material of 
the body and of said rod, the embedded end of said rod 
having a relatively flat portion extending immediately 
behind and closely spaced with respect to a light receptive 
bounding surface of Said body, and a wire-like rod of 
compatible material embedded in Said body in manner 
forming ohmic contact therewith. 

11. A photosensitive electrom flow device comprising a 
p?ate of crystalline, semi-conductor material, and a pair 
cf wire-like rods, having ends embedded to accurately 
selected depths in said plate on one side thereof, such 
that the embedded end of Said one rod extends immedi 
ately behind and is closely spaced with respect to a light 

ö receptive bounding surface of Said plate, said one rod 
comprising a junction rod made of material unlike that 
of the plate, thereby forming a P-N junction between 
the material of the plate and of the rod, the other rod 
comprising a connection rod made of material compati 
ble with that of the plate, thereby forming ohmic contact 
therewith. 

12. A photosensitive electron flow device comprising 
a plate of crystalline, semi-conductor material, and a 
pair of wire-like rods, having ends embedded to accurate 
?y selected depths in said plate on one side thereof, one 
of Said rods comprising a junction rod made of material 
unlike that of the plate, thereby forming a P-N junc 
tion between the material of the plate and of the rod, 
the other rod comprising a connection rod made of ma 
terial compatible with that of the plate, thereby forming 
ohmic contact means forming a sealed housing enclos 
ing said plate and attached rods, Said housing having a 
light transmitting window opposite said plate, and means 
for electrically connecting said rods in electrical circuitry 
outwardly of Saidhousing. 

13. A photosensitive electron flow device comprising 
a plate of crystalline, semi-conductor material, and a 
pair of wire-like rods, having ends embedded to accuratc 
ly selected depths in said plate on one side thereof, one 
of said rods comprising a junction rod made of material 
unlike that of the plate, thereby forming a P-N junction 
between the material of the plate and of the rod, the other 
rod comprising a connection rod made of material com 
patible with that of the plate, thereby forming ohmic 
contact therewith, and means for enveloping said plate 
and said rods in an inert fluid substance. 

14. A photosensitive electron flow device, as set forth 
in claim 13, wherein the plate and attached rods are im 
mersed in nitrogen gas, or a liquid silicone. 

15. A photosensitive electron flow device, as set forth 
in claim 13, wherein the body, or plate, and the attached 
wire-like rods are mounted upon support means com 
prising a pair of stems of Kowar metal carried in spaccd, 
and relatively insulated, position upon a mounting sur 
face, said stems being coated with a thin film of gold, 
and being electrically and mechanically connected with 
Said wire-like rods. 

16. A photosensitive electrom flow device, as set forth 
i in claim 13, wherein the surface portions of the body or 
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plate and of the rods, especially at the exposed portions 
of the P-N junction, are etched with acid to condition 
the device for use as a rectifying diode. 
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