
(No Model.) 
A. G. BELL & S. TAINTER. 

Selenium Cells. 

Patented Dec. 14,1880. N 0.235 ,497. 

Wb'ihassea' 
.WLQASM/ 

migi 



10 

20 

1 UNITED STATES PATENT OFFICE. 

ALEXANDER G. BELL, OF WASHINGTON, DISTRICT OF COLUMBIA, AND 
SUMNER TAINTER,~ OF WATERTOWN, MASSACHUSETTS 

SELENlUM-CELL. 

' SPECIFICATION forming part of Letters Patent I‘Io. 235,497, dated December 14, 1880, 
Application ?led September 25, 1880. (No ~model.) 

To all whom it may concern: I 

Be it known that we, ALEXANDER GRAHAM 
BELL, of Washington, District of Columbia, 
and SUMNER TAIN'I‘ER, of Watertown, county 
of Middlesex, and State ofMassachusetts, have 
invented an Improvement in Selenium-Cells, 
of which the following description, in connec 
tion with the accompanying drawings, is a 
speci?cation. ' 

Our invention relates to selenium-cells or 
instruments containing selenium as a part of 
an electric circuit. _ i 

In an application ofAlexander Graham Bell, 
?led August 28, 1880, an apparatus was shown 
and described for transmitting sound or pro 
ducing variations in electric currents by the 
action of a beam of rays from, the sun or other 
radiant bodies. The said apparatus contained 
an instrument having selenium in an electric 
circuit, the resistance whereof is varied in ac 

- cordance with variations in the active force of 
the rays falling on the said selenium. In the 
said application various forms of" instruments 

. or cells containing selenium were described, 
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someof which were not therein claimed, as they 
were not invented by the said Bell. One of 
the forms therein described consists generic 
ally of two or more pieces of conducting ma 
terial, held separated from one another by in 
sulating material arranged to leavespaces be 
tween the said two conductors and! insulating 
material to be ?lled with selenium, which ‘thus 
completes the electric circuit between the said 
pieces of conducting material. The form spe 
ci?cally claimed in the said application con 
sisted of rectangular plates of conducting ma 
terial supported. by insulating material ar 
ranged to leave a portion of the space between 
the said plates unoccupied thereby. The said 
space is ?lled with selenium, which connects 
the conducting-plates and lies in a plane sur 
face to be exposed to radiant action. In one 
form of receiving-instrument shown in the said 
application a parabolic mirror was used to con 
centrate the rays on the sensitive selenium, 
and when such a mirror is used it is found ad 
vantageous to construct the cell so as to afford 
a curved surface to be acted upon 011 all sides 
by the rays. An instrument of this kind (shown 
in the said application, but not therein speci? 

cally claimed,) together with several modi?ca 
tions thereof, forms the 
application. 
Figure 1 is a side, and Fig. 2 an end, eleva 

tion of a cell constructed in accordance with 
this invention‘; Fig. 3, one of the plates ofcon 
ducting material, and Fig. 4 one of the plates 
ofinsulating material detached; Figs.5, 6, and 
7, sectional ‘details showing the method of 
connecting the plates of conducting material; 
Figs. 8, 9, and 10, modi?cations showing a 
different arrangement of the conducting and 
insulating materials; Fig. 11, a modi?cation 
showing a di?erent form of curved surface, 
nearly normal throughout, to the rays falling 
thereon; and Fig. 12, a view of the condensing 
mirror and selenium-cell therein. 
The cell a. (illustrated in the ?rst seven ?g— 

ures, together with Figs. 11 and 12) is composed, 
mainly, ofcircular disks 1) c, of conducting ma 
terial, and disks (7, of insulating material, of 
slightly smaller diameter, interposed between 
them. By this arrangement annular channels 
are left between the edges of the conducting 
disks b 0 around the periphery of the insulat 
ing-disks d. ' 

The disks b c d are all provided with central 
holes, 2, to enable them to be held in proper 
position on a mandrel in the process of making 
the cell, where they are clamped between two 
suitable end plates, cf. The disks of conduct 
ing material, which is preferably brass, are al 
ternated on the said mandrel with disks (1 of 
insulating material, which may be‘ mica. The 
conducting-disks are electrically co nected to 
gether in two sets of alternate plat 1s, I) c, be 
tween which the circuit is completed by the 
annular rings ofselenium s, ?lling the channels 
around the disks ofinsulating material (I. This 
connection is accomplished as follows: The 
disks are provided with holes. (Shown as four 
in number.) In the coinlucting-disks two of 
the holes, 3 4, are of larger diameter than the 
other two, 5 6, which are of the same size as all 
four of the holes in the insulating-disks. 
In placing the disks on the mandrel the 

holes are all placed with their centers in line, 
and the large holes 3 l of each conducting 
disk are in line with thcsmall holes 5 Got‘ the 
conducting-disks on each side of it; or, in other 

subject of the present 
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words, in a given line of holes all those of the 
’ plates bwill beof ditlercntdiameter from those 
of the plates 0. 

A. cylinder of conducting material, ofa diamc- ‘ 
ter equal to that of the small holes, driven 
through a line of holes, will -touch and elec 
trical] y connect the alternate conducting 
platcs having their small holes in thatline, 
and will not touch the other plates. ' _ 

10 Two of the cylinders, 9, will connecttogether 
all the disks of one set, as b, which can be con 
nected with one terminal of the circuit, and 
the other two cylinders, h, will connect the 
disks of the other set, 0, which can be connected 

15 with the other terminal; but the two sets I) 0 
- will be connected only by the ‘selenium s. , 

In order to insure a more perfect connection 
between the plates 1) and cylinders g, and the 
platesc and cylinders h, the said cylinders are 
made tubularand one or more slots, 7, cut longi 
tudinally through their sides.v 
Washers m, of insulatin'g'material, are placed 

within the large holes 3 4, in the conducting 
disks, so that the said washers completely in 
sulate and separate that portion of the said 
disks from the cylinders. ' 
Conducting material in a ?uid or mobile 

state-41s, for example, melted type-metal or 
metal ?lings-isponredinto the tubes 9 h, and, 
passingthrongh the longitudinal slots 2', makes 
‘a perfect connection with the plate, having 
small holes 5 6 around the said tubes, as shown 
in Figs. 6 and 7, where the mobile metal isin 
dicated by the letter u, but is prevented by 
the washers m from makingacontact with the 
plates having the large holes adjacent to it, as 
shown in Fig. 5. - 

Instead of the washers m of insulating ma 
terial, smaller washers or rings of any mate 
rial-as, for instance, metal-may be used to 
con?ne the mobile metal and prevent its con 
tact with the plates at the large holes, the said 
rings themselves being too small'in external 
diameter to touch the said disks. When the 
parts of the cell are thus properly put together 

‘ it is heated to 'a temperature somewhat higher 
than the melting-point of selenium, which is 

V rubbed over the surface of the cell and melts 
into and ?lls the annular channels between the 
disks b 0, thus connecting the two said disks 
,in such manner that an electric current can 
pass from one to the other through the annu 
lar rings of selenium s. ‘ 
When solidi?ed, on cooling, the selenium is 

55 to he treated by a suitable process, in order to 
acquire the properties of conductivity and sea 
sitiveness to the action of rays, which proper 
ties it does not possess when solidi?ed'from a 
liquid. 
A process of treatment is fully described in 
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_ another joint application for United States 
Letters Patent, ?led by us August 28, 1880, to 
which reference may be had. 

_ It is sut?cient to state here that the seleni 
6 5 nm should be heated as nearly as possible to 

its temperature of fusion without allowing it 

to actually melt, and then cooled, when it will 
be found to ‘possess the desired properties. 
When the selenium is fused upon the surface 

of the instrument ‘it covers the exposed edges 70 
of the conducting material, besides ?lling the 
channels between the said edges. The best 
results have been obtained by removing (by 
?ling or otherwise) the selenium covering, the > 
surface of the conducting material leaving only 7 5 
that lying between the plates of conducting 
material to be exposed by the rays. 

. In the form shown in Figs. 8 and 9 the two 
electrodes 1)’ 0’, instead of consisting of a large 
number of separate pieceselectrically connect 
ed together, are shown as single electric con 
ductors or wires arranged near but not in con 
tact with each otherforaconsiderable portion 
of their length. The wires b’ c’ are supported 
on and held in proper relative position to one 85 
anotherby a cylindrical mass of insulating ma- . 
terial, (shown in Fig. 8 as a glass rod,) upon 
the outside of which the two wires are wound 
in parallel coils, and in Fig. 9 as a glass tube 
containing the wires similarly coiled inside of 90 
it. In this instance spiralchannels are formed ‘ 
between the wires and the insulating mate 
rial, which 'may belllled with selenium to elec- , 
trically connectthe said wires. The selenium ' 
will a?'ord a cylindrical surface to be acted 95 
upon by rays from all sides as when placed 
at the axis of a parabolicv mirror. 

In Fig. 10 the two electrodes c2 b2 are me 
chanically connected by a standard, 02, which 
is electrically insulated from the electrode a2. 
Each electrode is provided with a series of 
projections, a3 b3, extending toward the other 
electrode, those of one series lying-between, 
but not in contact with, those of the other se 
ries. lVhen the spaces between these projec 
tious are ?lled with selenium the latter con 
nects the electric circuit between the electrodes 
and atfords a cylindrical surface to be acted 
upon by rays from all sides. 
-In the form shown in Fig. 11 the construc 

tion is the same as that of the instrument 
shown in Fig. 1; but the surface is spheroidal 
instead of cylindrical, so that when the cell is 
placed with its center corresponding to the fo 
cal point of the condensing-mirror, the rays 
will all fall upon it in a direction substantially 
normal to the surface, so as to produce the 
greatest e?'ect. ‘ 
Nuts i k on the ends of the cylinders g it 

hold the disks together, making the whole cell 
a solid durable structure. The nuts i in the 
ends of the cylinders g and the said cylinders 
are insulated from the end plate 8, while the 
cylinders h and nuts k thereon are insulated 
from the end plate f, so that the said end 
plates cannot complete the electric circuit be‘ 
tween the two sets of plates 1) 0, respectively 
connected together by the cylinders g and h. 
When the cells are completed the mandrel, 

if of conducting material, should be removed, 
and-a rod or tube, t,'1nay be inserted in one of 
the end pieces, as e, to serve as a handle or 

105 

I10 

I20 

125 

I30 

80' 



IO 

10 

235,497 

standard for manipulating or supporting the 
cell. 
In Fig. 12 a cell, a, is shown on a reduced 

scale as supported with its center near the to 
ca-l pointof a parabolic condensing-mirror, m’, 
the tube if being held in a socket, u, at the 
vertex of the mirror by a set-screw, c. The 
electrodes 20 and 21 pass out through the said 
tube u, and may be connected with any de 
sired electrical apparatus. 
'1 claim— ‘ 

1. In an instrument containing selenium as 
a portion of an electric circuit, a series of elec 
tric conductors arranged to form a cell hav 
ing a curved bounding surface, and selenium 
interposed between the said conductors in the 
said curved surface to complete the electric 
circuit, substantially as described. - 

2. In an instrument containing selenium as 
a portion of an electric circuit, a series of elec 
trically-conductive disks and disks of insulat 

‘ ing material to separate them of slightly 
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smaller diameter than the adjoining conduct 
ing-disks, and selenium in the annular chan~ 
uels surrounding the periphery of the insulat 
ing-disks to connect the conductin g-dis'ks, sub 
stantially as described. 

3. In an instrument‘tointerpose selenium in, 
an electric circuit, a series of electrically-con‘ 
ductive disks and insulating-disks of smaller 
diameterto separate them, and selenium to 
connect them at their edges, combined with 
electrical connectors arranged to connect the 
alternate conductive disks together in one set 
and the remaining in terposed conducting-disks 
as another set, substantially as described. 

4. A selenium-cell composed of plates of 
conducting material separated by plates of ‘in 
sulatin g material and connected at their edges 

by selenium, all the said plates being provided 
with holes arranged in line to form a continu 
ous passage through the entire cell, the holes 
in the alternate conducting-plates in one line 
being larger than those in the interposed con 
ducting-plates in the same line, which are all 
uniform in size, combined with aconductor of 
the same size with and inserted in the small 
holes, to electrically connect together all the 
plates having the small holes without forming 
electrical contact with those having the larger 
holes, substantially as described. 

5. In a selenium-cell, a series of conducting 
and insulating plates provided with holes of 
different size arranged in line, as described, 
to form a passage through the cell, combined 
with electric conducting material inserted in 
the said passage in a mobile state, and wash 
ers placed‘ within the large holes, whereby the 
conducting-plates containing the small holes 
are electrically connected by theinserted con 
ducting material, and the said conducting ma 
terial is prevented from making electrical con 
tact with the plates‘ containing the large holes, 
substantially as described. _ . 

In testimony whereof we have signed our 
names to this speci?cation in the presence of 
two subscribing witnesses. 

ALEXANDER GRAHAM BELL. 
SUMNER TAINTER. 

Witnesses to the signature of Alexander 
Graham Bell: 

ALFRED J. MAYO, 
0; H. GREAVES. 
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Witnesses to the signature of Sumner Tain 
ter : l - ' 

PHILIP MAURO, 
BARTRAM ZEVELY. 


