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This invention relates to photoelectric cells 
and more particularly to cells of the dry disk or 
barrier layer type. 
This type of cell includes a layer of light-sen 

sitive material between a back electrode and a 
light-transmitting outer or contact electrode. 
No difficulty is experienced in establishing a good 
electrical connection between the back electrode 
and an external circuit but prior arrangements 
for providing a terminal connection to the Outer 
electrode have not been entirely satisfactory. 
The current output of the cell to an external cir 
cuit Will not remain constant during use when 
the terminal is held against a portion of the 
outer electrode (hereinafter termed the 'cell 
contact area') under a relatively light pressure. 

It was found, however, that an increase in con 
tact pressure resulted or might result in several 
disturbing effects. Pressure between the ter 
minal and the cell contact area tended to cause a 
decrease in the internal resistance of the cell, 
thus altering the cell characteristics. The full 
effect of this resistance change was not always 
immediately evident, and it would frequently oc 
cur that the cell characteristics would alter after 
the cell had been calibrated. A release of the 
contact pressure usually caused the internal re 
sistance and dependent cell characteristics to al 
ter again in a direction towards and possibly to 
that of the original calibration. 
A difficulty additional to that of the delayed 

change or "drift” in the cell characteristics was 
that the terminal had a tendency to dig into or 
through the cell contact area, under the required 
contact pressure, thus shortening the electrical 
path through the cell as well as permanently iso 
lating or destroying sections of the cell. This 
resulted in a decrease in the cell output as the 
damaged areas did not supply to the external 
circuit that part of the generated current that 
they had originally contributed. 
Variations in the size and shape of resilient 

contact fingers on the terminal did not eliminate 
these difficulties, and the soldering or welding of 
the terminals to the cell contact area, did not 
result in stable cell output during normal use. 
An object of the present invention is to provide 

a barrier layer type photoelectric cell having a 
terminal construction that eliminates the above 
stated difficulties and disadvantages. An object 
is to provide a cell of the type stated in which 
the terminal construction provides a contact 
pressure adequate for stable output without pro 
ducing a delayed change or drift of the cell char 
acteristics. A further object of the invention is 

to provide a barrier layer type of cell including 
a soft metal bedding or pad between the ter 
minal and the cell contact area. More specifi 
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cally, an object is to provide a barrier layer 
photoelectric cell of the selenium type in which 
a bedding or pad of cadmium is arranged be 
tween the cell contact area and a terminal that 
engages the soft metal with a substantial contact 
pressure. 
These and other objects and advantages of the 

invention will be apparent from the following 
specification when taken with the accompanying 
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drawing in which: 
Fig. 1 is a greatly enlarged and somewhat 

schematic perspective view, with parts in section, 
illustrating an embodiment of the invention; 

Fig. 2 is a fragmentary enlarged sectional view 
of a cell assembly embodying the invention; and 

Fig. 3 is a front elevation, on a smaller scale, of the cell assembly of Fig. 2. 
In Fig. 1 of the drawing, the barrier layer type . 

cell is identified generally by the reference char 
acter C, and comprises a back electrode, a light 
sensitive layer 2, and an outer light-transmitting 
electrode 3. The layers are not shown to scale 
but the construction of such cells, both of the 
copper oxide and selenium type, is well known 
and forms no part of this invention. The physi 
cal characteristics of such cells are, as indicated, 
that the light-sensitive layer has an irregular 
upper surface due to its crystalline form, and the 
upper surface of the outer electrode is likewise 
minutely irregular, due to its method of applica 
tion and/or to the minutely irregular surface of 
the layer 2. The lower terminal connection 
may be formed by an annulus 4 of copper, phos 
phor bronze or the like, which is held against the 
back electrode when the cell is assembled in a 
case or other mounting. 

It has been the practice to form the other ter 
minal as an annulus 5 of phosphor bronze Or 
other resilient metal having a lug 6 for connec- . 
tion to a terminal pin and a plurality of resilient 
contact fingers T for engaging the Outer electrode 
layer 3. An insulating ring 8 was usually ar 
ranged between the cell and the annulus 5, the 
thickness of the insulation being such that the 
contact fingers 7 were pressed upon the electrode 
3 when the cell and terminals were mounted in 
a, CaSe.. " 

In accordance with the present invention, bed 
ding or pads 9 of a soft metal, such as cadmium 
or a low melting point bismuth-lead-tin alloy 
are arranged between the resilient contact fin 
gers and the electrode 3. The bedding metal 

  



2 
flows or is deformed under the applied pressure 
to conform to the irregularities in the upper 
surface of the electrode 3, and thus establishes 
a uniform or approximately uniform pressure 
Over the cell contact area. 
The inserted body of soft metal operates, in a 

manner which is not fully understood, to elim 
inate the delayed variation or drift of the cell 
characteristic that was experienced. When resil 
ient contact fingers were pressed against the 
electrode 3. The pressure-equalization action is 
apparent, but it is to be noted that a similar 
pressure equalization, or at least an absence of 
localized high pressure regions, was character 
istic of the soldered terminal connections that 
Were unsatisfactory. The soft metal appears to 
function as an electrical "expansion joint' which 
precludes Substantial change in the pressure 
upon the cell contact area with changes in ten 
perature, extent and conditions of use, and other 
variables. 
The location of the cadmium layer between 

the Outer electrode and the phosphor bronze ter 
minal minimizes the possibility of damage to 
outer electrode by electrolytic action in the event 
that moisture collects on these contact area.S. 
This protective action is due to the fact that 
cadmium lies between the outer electrode metal 
and phosphor bronze in the electromotive series. 
In the mounted cell assembly of Figs. 2 and 3, 

the case is formed by the outer cap fo, and a base 
i? having a projecting annular shoulder 2 upon 
which the cell C is supported. A washer 3 is 
arranged between the shoulder f2 and the bot 
ton terminal 5. The soft metal bedding con 
prises an annulus 9 whose outer edge overlies 
the insulating ring 8 and whose inner edge lies 
between the closely spaced narrow contactfingers 

of the phosphor bronze terminal ring 5' and 
the Surface of the electrode 3. The cover glass 
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ing over portions of said outer electrode, a layer 
of soft metal between each resilient contact 
finger and said outer electrode, and means Se 
curing said terminal to said cell and maintain 
ing said contact fingers in resilient engagement 
with Said Soft Inletal layer. 

3. A photoelectric cell assembly as claimed in 
claim 2, wherein said layer of soft metal con 
sists of cadmium. 

4. In a photoelectric cell assembly, the com 
bination with a barrier layer type cell including 
crystalline selenium on a back electrode, and a 
light-transmitting electrode overlying the crys 
talline selenium, of a terminal of resilient metal 
having spaced contact fingers for establishing 
electrical connections to spaced areas of said 
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4 rests upon the terminal ring 5' and the as-. 
sembly is clamped in place by pressure applied 
to the cover glass by the lip of the cap f 9 through 
a washer f5 when the case sections are threaded 
into each other. Terminal pins 6 project from 
the wall of the casing cap f 0 and are connected 
by leads, not shown, to the terminal rings 4, 5’, 
respectively. - 
I have found that a cadmium ring 9 approxi 

mately 0.004 inch thick serves adequately to 
maintain the pressure relationships that are es 
sential for stability of cell output. A bedding 
layer of cadmium will not alloy with selenium at 
the temperatures usually encountered, and there 
fore no secondary action is introduced to affect 
the cell output. . 

It is to be understood that the invention is not 
limited to the particular constructions herein de 
scribed and that there is considerable latitude in 
the design and construction of photoelectric cells 
conforming to this invention. 

claim: 
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i. in a photoelectric cell assembly, a barrier 
layer type cell having a back electrode and an 
outer electrode, and means for establishing a cir 
cuit connection to portions of the outer electrode 
at the periphery thereof; said means including a 
layer of soft metal overlying said portions of the 
outer electrode, and a terminal having resilient 
contact fingers engaging said soft metal layer 
with a pressure sufficient to deform the same. 

2. In a photoelectric cell assembly, a barrier 
layer type cell having an outer electrode, a ter 
minal extending around the periphery of said 

outer electrode, pads of soft metal between said 
fingers and said areas, and means maintaining 
said fingers in resilient engagement with Said 
pads of soft material. 

5. The invention as claimed in claim 4, wherein 
said pads consist of cadmium. 

6. In a photoelectric cell assembly, the com 
bination with a barrier layer type cell having a 
layer of light sensitive material between a back 
electrode and an outer light-transmitting elec 
trode, said outer electrode having peripheral por 
tions thereof providing the cell contact area for 
connection to an external circuit, of a terminal 
engaging the back electrode, a layer of soft metal 
at the periphery of the outer electrode, a Second 
terminal having spring contact fingers pro 
jecting into engagement with the Soft metal 
layer, and a casing enclosing said cell and 
terminals, said casing including means to 
retain said terminals in relative positions 
which establish a substantial pressure of Said 
contact fingers upon said soft metal layer. 

7. In a photoelectric cell assembly, the com 
bination with a barrier layer type cell having a 
layer of light sensitive material between a back 
electrode and an outer light-transmitting elec 
trode, said outer electrode having peripheral por 
tions thereof providing the cell contact area, for 
connection to an external circuit, of a terminal 
engaging the back electrode, a layer of Soft 
metal at the periphery of the outer electrode, a 
second terminal having spring contact fingers 
projecting into engagement with the soft metal 
layer, a base supporting said cell and terminals, 
and a cap adjustable with respect to said base to 
press said terminals towards each other to es 
tablish a substantial pressure of Said contact 
fingers upon said soft metal layer, said base and 
cap comprising a casing enclosing said cell and 
terminals. 

8. In a photoelectric cell assembly, a cell Com 
prising a layer of crystalline selenium between a 
back electrode and an outer electrode, a terminal 
contacting the back electrode, a ring of insulat 
ing material overlying the periphery of the outer 
electrode, a ring of cadmium overlying said in 
sulating ring and an adjacent portion of the outer 
tiectrode, and a terminal having an outer annu 
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cell and having resilient contact fingers extends 75 

lus portion overlying the outer portion of the 
Cadmium ring and resilient contact fingers in 
resilient engagement with the portion of said 
cadmium ring that overlies the outer electrode. 

9. A photoelectric cell assembly as claimed in 
claim 8, in combination with a casing enclosing 
said cell and comprising means to force said sec 
ond terminal towards said cell, thereby to press 
said contact fingers upon said cadmium layer. 

10. In a photoelectric cell assembly, the com 
bination with a barrier layer type cell including 
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a layer of crystalline material between a back pressure established at said contact fingers by a 
electrode and an outer translucent electrode, a given adjustment of said first means, said varia 
terminal having resilient contact fingers, and tion-preventing means comprising a thin sheet of 
means adjustable to press said resilient contact soft metal between said contact fingers and said 
fingers towards said outer electrode, of means to 5 outer electrode. 
prevent variation of the cell characteristics with LOUIS J. SEITZ, Jr. 
incidental variations in a relatively heavy contact - 
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