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This invention relates to electric current recti 
fiers and the like which employ asymmetric or 
unilateral conductive couples of the dry surface 
contact variety, the term "unilateral conductive 
couple' as used hereinafter being intended to 
designate a device including an electrode element 
of a relatively electropositive material and 
another electrode element of a relatively electro 
negative material adapted to cooperate with the 
former for the electrochemical formation and 
maintenance at their junction of an inverse cur 
rent-blocking film which has the property of con 
ducting current in one direction and blocking cur 
rent in the reverse direction. 
General objects of the invention are the pro 

vision of such couples having improved charac 
teristics, which are efficient, economical and read 
ily manufactured, and have long service lives; the 
provision of an additional element in such coun 
ples which tends to prevent in operation the for 
mation of polarizing material of a character 
which reduces the efficiency and shortens the 
Service life; and structural embodiments of the 
device which are readily constructed and allow 
efficient use and operation thereof. 
A specific object of the invention is the pro 

vision of Such a couple provided with a layer of 
non-polarizing substance in contact with the ma 
terial constituting the electronegative electrode 
element thereof to prevent the formation in oper 
ation of polarizing material adjacent the electro 
negative material, and to insure steadiness of out 
put and increased efficiency. 
Another object of the invention is the pro 

vision of Such a unilateral conductive couple 
wherein the electropositive electrode element is 
composed of a relatively electropositive material 
formed from one of the elements chosen from an 
empirical group including beryllium, magnesium, 
calcium, zinc and aluminum, or alloys Or Com 
pounds thereof, and the other electrode element 
is composed of a relatively electronegative mate 
rial, preferably including at least one compound 
of at least one of the elements Sulphur, selenium, 
and tellurium, the couple additionally being char 
acterized by a layer of a non-polarizing Substance 
interposed between the electronegative material 

, () 

and a terminal member. 
A further object of the invention is the pro 

vision in such a unilateral conductive couple 
having an electropositive electrode of a sili 
con material having a high contact resistance 
with the electronegative electrode element and 
preferably formed from a silicide compound of 
one of the elements chosen from an empirical 

(C, 15-366) 
group including beryllium, magnesium, calcium, 
zinc and aluminum, with the electronegative elec 
trode element formed of a material preferably in 
cluding at least one compound of at least one of 
the elements sulphur, selenium and tellurium, of a 
welded junction obtained by Subjecting the elec 
tropositive and electronegative materials to a flow 
of electric current to weld them together to form 
a physically and electrochemically stable unitary 
couple element. 
Other objects of the invention will in nart be 

obvious and will in part appear hereinafter. 
The invention accordingly comprises the fea 

tures of construction, combination of elements 
and arrangement of parts which will be exempli 
filed in the following detailed disclosure, and the 
scope of the application of which will be indicated 
in the claims. 
For a fuller understanding of the nature and ob 

jects of the invention reference should be had to 
the following detailed description taken in con 
nection with the accompanying drawing, in 
which: 
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Fig. 1 is a sectional schematic view of an ele 
mental unilateral conductive couple of the dry 
surface-contact variety formed in accordance 
with the present invention; 

Fig. 2 is a sectional view of One structural form 
of the device of the present invention utilizing 
couples of the type depicted in Fig. 1; 

Fig. 3 is a sectional view of a structural modi 
fication on the device of the present invention; 

Fig. 4 is a top plan view with parts in Section 
and parts broken away of a further structural 
modification of the device of the present inven 
tion; 

Fig. 5 is an end view of the device depicted in 
Fig. 4; and 

Fig. 6 is a sectional view of one of the couple 
units of the structure depicted in Figs. 4 and 5. 

Prior to the present invention electric current 
rectifiers and the like which employed asym 
metric or unilateral conductive couples of the dry 
Surface-contact variety have been provided with 
an essential contact resistance between the elec 
tropositive and electronegative electrode elements 
in a variety of Ways. These devices, at times, 
have been characterized by non-uniform operat 
ing characteristics, instability during operation 
under ordinary atmospheric conditions, and have 
had relatively short service commercial lives. 
These and other undesirable characteristics are 
substantially avoided by the present invention. 

In accordance with the present invention a 
device of this type is provided which has an elec 
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tropositive electrode element formed from a rela 
tively electropositive material of a chemical ele 
ment Or compound thereof, provided if desired 
with a surface coating of another compound of 
relatively electropositive material. Some of the 
chemical elements which have been found to be 
suitable are beryllium, magnesium, calcium, zinc 
and aluminum. Relatively electropositive alloys 
of Such elements may also be used, for example, 
an alloy of Silicon with one of the above metals, 
aluminum with magnesium, and amalgams of 
aluminum and magnesium. 
The electronegative electrode element is formed 

from a relatively electronegative material such 
as a metallic compound or mixture of compounds 
of elements chosen from an empirical group of 
elements of Sub-group B of the Sixth Periodic 
Group in Mendelejeff's Periodic Table of Ele 
ments, for example, oxides, Sulphides, selenides 
and tellurides. Some of the metallic elements 
from which it has been found suitable to form 
these compounds are copper, silver, cadmium, 
mercury, zirconium, lead, vanadium, arsenic, 
antimony, tantalum, bismuth, chromium, bolyb 
denum, tungsten, manganese and iron. Alloys 
of copper, such as brass, bronze and copper with 
any of the elements zinc, silver, lead, tin anti 
mony, etc., have also been found suitable from 
which to form the oxides, sulphides, selenides or 
tellurides. In addition, mixtures of the com 
pounds, such as mixtures of oxides of various of 
the above mentioned metals, mixtures of Sul 
phides and selenides or tellurides, and mixtures 
of one or more of Such compounds with at least 
one metallic element such as cupric Sulphide with 
a metal of the chromium group-all have been 
successfully used as electronegative electrode ma 
terials. The electronegative electrode element 
may consist of a mass of granular electronegative 
material or a solid body formed in any Suitable 
and well known manner. 
In accordance with one modification of the 

present invention the electropositive electrode 
element is preferably formed from pure mag 
nesium, the surface of which may be oxided in 
any suitable and well-known manner. The elec 
tronegative electrode element is preferably 
formed from a sulphide of copper or an alloy 
thereof, such as, for example, brass. This ele 
ment may be formed in the known manner of 
subjecting a metallic disc to the action of sulphur 
vapors or a sulphide of the metal may be formed, 
granulated and pressed into shape. f 
In accordance with another modification o 

the present invention, the electropositive elec 
trode element may be formed from a Silicon ma 
terial, that is, silicon alone or a compound of 
silicon and an element chosen from an empirical 
group of more electropositive elements of the 
electrochemical table of elements preferably 
chosen from the Second and Third Groups of 
Mendelejeff's Periodic Table of Elements, com 
prising beryllium, magnesium, calcium, zinc and 
aluminum. This electropositive electrode ele 
ment is placed in surface contact with an elec 
tronegative electrode element having a high con 
tact resistance with the electropositive electrode 
element and is preferably formed from, or pro 
vided with, a surface of a compound of an ele 
ment chosen from an empirical group of elements 
of Sub-Group B of the Sixth Periodic Group in 
Mendelejeff's Table of Elements, comprising Sul 
phur, selenium and tellurium, or a mixture of 
such compounds. The other constituents of the 
compound or compounds forming the electro 
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negative material may be of any suitable metal 
or alloy thereof chosen from an empirical group 
of metals or materials comprising copper, silver, 
brass and bronzes. 
The electropositive electrode element is prefer 

ably formed from granular magnesium silicide. 
The best mesh for Such material has been found 
to be between about 36 and 60. With a finer mesh 
it has been found that the contact resistance is 
undesirably high and with a coarser mesh the 
resultant units are found to be undesirably leaky 
due to localized pressure. The electronegative 
electrode material in many instances is formed 
from granular cupric sulphide but a more prefer 
able material is a mixture of cupric sulphide and 
cupric selenide of about 100 mesh. A suitable 
method of forming such a mixture is by adding 
about 20 percent selenium to the cupric sulphide 
and then heat treating the mixture for a consid 
erable period of time, for example, about three 
hours, at about 250° C. in a vacuum to prevent 
oxidation and to volatilize any excess of sulphur 
and Selenium. 
With such electropositive and electronegative 

materials, it is necessary to use a structure which 
will confine these granular materials adjacent 
each other with sufficient pressure to insure good 
contact therebetween. This is readily accom 
plished by using a cup-shaped member in which 
the electropositive material in granular form is 
placed over a mass of the electronegative material. 
Any of the above described unilateral conduc 

tive couples are improved, in accordance with the 
present invention, by the use of a substance Cr 
Substances tending to prevent, in operation, the 
formation of polarizing material adjacent the 
electronegative material. It has been observed, 
in the operation of certain couples, that a rather 
Common progressive decrease in the output oc 
curs with an attendant decrease in efficiency, 
which apparently is largely dependent upon the 
formation of an undesired layer of polarizing ma 
terial adjacent the electronegative material. By 
providing a layer of non-polarizing substance ad 
jacent the electronegative material in accordance 
with the present invention, it has been found that 
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the service life of any of such couples may be . 
greatly increased. This having been determined, 
such couples are provided with such a layer of 
non-polarizing substance and may be efficiently 
operated at a substantially constant output for 
a greatly increased service life. Examples of some 
of the more desirable non-polarizing substances 
are aquadag, carbon, graphite, tin, carbonized 
nickel, carbonized lead, alloys of nickel and chro 
mium known under the trade name of “nichrome', 
and conductive carbides of relatively low resist 
ance such as tungsten carbide, tantalum carbide 
and chromium carbide. 
A layer of non-polarizing Substance is prefer 

ably provided in the assembly in the following 
manner. A carbonized nickel element is inserted 
adjacent the electro-negative material, preferably 
in the shape of a washer. This washer constitutes 
a sheet of nickel having a coating of carbon 
formed thereon. For the carbonized nickel may 
be substituted carbonized lead, that is a lead 
washer coated with carbon. Such an element is 
placed in the assembly with the carbonized side 
adjacent the electronegative material. When con 
ductive carbides of relatively low resistance are 
used, discs are formed from pressed powders 
thereof. When alloys of nickel and chromium 
known under the trade name of "nichrome' are 
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2,089,489 
used a "nichrome' material having a relatively . 
large amount of chromium is selected. 

It has been found that thin sheets of brass con 
taining about 20 per cent or more zinc may be used 
to prevent the formation of polarizing material 
adjacent the electro-negative electrode element 
provided that the rectifier assembly is kept under 
high pressure and the Operating temperatures are 
kept below 150° C. Under such conditions these 
sheets of brass may be considered to be layers of 
non-polarizing material. 
Referring to the drawing, Figs. 1 and 2 show 

structural embodiments of one form of the de 
vice of the present invention in which an ele 
mental unilateral conductive couple of the dry 
surface-contact variety consists of an electro 
positive electrode element of any suitable elec 
tropositive material, such as, for example, alumi 
num, magnesium, or an alloy or amalgam thereof, 
etc. This electrode element is preferably in the 
form of a washer and lies in face engagement 
with the electronegative electrode element of 
any suitable electronegative material, such as, 
Cupric sulphide, or a sulphided brass body. A 
layer 2 of non-polarizing substance is placed in 
contact with the opposite face of the electronega 
tive electrode element . When these elements 
are in the form of washers they may be readily 
assembled as depicted in Fig. 2. Upon a bolt 3 
provided with an insulating collar 4, and a pair 
of shoulder washers 5 and 6, is mounted a ter 
minal plate in face engagement with the elec 
tropositive electrode element to adjacent which is 
disposed the electronegative electrode element i? 
in face engagement with the layer of non-polariz 
ing substance 2. The layer 2 of non-polarizing 
Substance engages another terminal plate 8 ad 
jacent which is mounted another unilateral con 
ductive couple, the non-polarizing layer 2 of 
which engages a third terminal plate 9. By the 
use of a bolt, means are provided for imposing 
preSSure upon the elements to insure efficient 
contact therebetween. 
In Fig. 3 is shown a structural modification 

preferably used when the electropositive and elec 
tronegative materials are in granular form. A 
base member 20, preferably in the shape of a disc 
or square sheet formed from copper, is provided 
with a threaded shank 2 and a projecting portion 
22 serving as a terminal member. On the face of 
the projecting portion 22 is preferably disposed a 
washer 23 of Iead and a thin sheet of carbonized 
nickel 24. A collar 25 is positioned over the pro 
jecting portion 22 to cooperate with the lead 
washer. 23 and carbonized nickel element 24 and 
form a cup member having insulating walls 26 and 
a bottom provided with a layer of non-polarizing 
substance. The collar 25 may beformed from any 
Suitable insulating material such as a vitrous en 
amel or magnesium silicate known to the trade as 
"steatite' and "lavite', but is preferably formed 
from aluminum and coated on the inside with an 
insulating oxide layer 26. 
A mass 27 of granular electronegative mate 

rial, preferably a mixture of copper sulphide and 
copper selenide, particles of which are preferably 
of about 100 mesh, is placed in the collar 25 over 
the layer of non-polarizing substance 24. A 
mass of electropositive material, such as mag 
nesium silicide in granular form, the particles of 
which are of a size which will pass through a 
Screen of between about 36 mesh and 60 mesh, is 
positioned over the mass 27 of electronegative 
material within the collar 25. Another lead 
washer 23' is placed over the electropositive ma 

3 
terial 28 with, if desired, an interposed element 
24 of plain nickel to prevent the grains of elec 
tropositive material from biting into the rela 
tively soft surface of the lead washer 23 when 
pressure is applied. Another base member 20, 
having a threaded shank 2' and a projecting 
portion 22', serving as the other terminal mem 
ber, is positioned as shown with the face of the 
projecting portion 22' in contact with the lead 
washer 28' within the collar 25. A resilient 
spider 29, having the arms thereof bowed as 
shown, is positioned over the shank 2' and bolts 
30 extending through holes in the arms of the 
spider 29 and the base members 20 and 20' com 
plete the assembly. The bolts 30 are provided 
with suitable insulating collars 3 to prevent 
short-circuiting of the asymmetric couple. An 
electrical terminal 32 is mounted upon the base 
member 20. The unit may be completed by 
mounting an additional electrical terminal 32 on 
the unit electrically connected with the base 
member 20' or, when these units are desired to 
be arranged in Series, by coupling together shank 
2 with the shank 2 of an adjacent unit by an 
internally threaded collar 33. 

In Fig. 4 is shown a structural modification 
of the device depicted in Fig. 3 with four unilat 
eral conductive couples arranged to change alter 
nating current to direct current. 
consists of a pair of base members 34 and 34', 
preferably of copper and provided with plugs or 
projecting portions 35 and 35' adapted to serve 
as terminal members of the couple. Plugs 35 and 
35' extend through the base members 34 and 34' 
respectively to form projections 36 and 36'. Adja 
cent couples have their base members 34, 34' 
electrically connected together by a metallic 
sleeve 37 which receives the projections 36', 36 
as shown. Each couple is completed by a unit 
38 which includes the electropositive and electro 
negative electrode elements, one of which is 
electrically connected to the plug 35 and the other 
of which is electrically connected to plug 35’. 
The couples are preferably mounted in banks 

of two and secured together by bolts 39, 39, pass 
ing through end blocks 40, 40, preferably of steel 
So that the couples may be kept under desired 
pressure. The bolts 39, 39 may, if desired, pass 
through apertures in the base members 34, 34' 
since the latter are preferably made with a large 
surface area to act as efficient heat dissipating 
fins. In such case insulating sleeves 4, 4 are 
mounted on the bolts 39, 39 to eliminate the pos 
sibility of the couples being short-circuited by 
the bolts 39, 39. The ends blocks 40, 40 are aper 
tured to receive the projections 36, 36 and at 
least between one end block 40 and the adjacent 
base member 34 a shim 42 is mounted to allow 
the end block 40 to be resiliently stressed. The 
base members 34, 34 are provided with brackets 
43, 43 to serve as supports and electrical connec 
tions. 
AS shown in Fig. 4, two banks are mounted side 

by side on metallic strips 44 and 45 which serve 
as electrical connectors between adjacent banks. 

: The resultant structure is used to change alter 
nating current to direct current by connecting 
the alternating current terminals 46 and 47 to the 
metallic strips 44 and 45, the direct current being . 
delivered from the assembly by direct current 
terminals 48 and 49, one connected to a base 
member 34' in one bank and the other connected 
to a base member 34 in the other bank. 
The couple unit 38 depicted in Fig. 6 is gen 

erally similar to that depicted in Fig. 3. It in 
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4. 
cludes a collar 50 of insulating material such as 
magnesium silicate commercially known as 
'steatite' and “lavite' surrounded by a metalc. 
ring 5 preferably of brass adapted to strength 
en the collar 50 and to serve as a heat dissipator. 
An additional feature of the unit 38 is the pro 
vision of a welded junction which increases the 
operating efficiency, avoids the necessity of a 
forming period when the unit is put in opera 
tion, and results in a unitary structure which 
can be readily handled. 
The welded junction is preferably obtained by 

placing the collar 50 over a projecting electrode 
and inserting therein a lead washer 23, pref 
erably about 30 mils thick, a carbonized nickel 
disc 24, preferably about one mill thick, a small 
amount of electronegative material, preferably a 
mixture of cupric sulphide and cupric selenide of 
about 100 mesh, a suitable amount of magnesium 
silicide, preferably between about 36 and 60 mesh, 
a nickel disc 24' and an additional lead washer 
23' in the order set forth. A second electrode 
is brought into contact with the lead washer 23, 
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pressure is applied, and current at a voltage and 
amperage greater than that at which the couple 
is designed to operate is allowed to flow between 
the electrodes from the electronegative material 
Or anode side to the electrorespective material 
Or cathode side. This flow of current is con 
tinued until the materials are welded together. 
As an example, welded junction couples designed 
to deliver about 5 amperes direct current at about 
7 volts have been formed by placing them in a 
direct current circuit containing a variable re 
sistance adjusted to allow about 50 amperes at 
about 12 volts to flow through the couple for 
periods of about 2 seconds each, these being re 
peated until the current flow was about 30 am 
peres. The resistance was then increased until 
the current flow was about 18 to 20 amperes and 
several 5-second periods of flow used until the 
voltage reached a maximum. Obviously, how 
ever, the production of welded junctions is not 
dependent upon the practice of the particular 
method described. 
The use of at least one lead washer 23 ad 

jacent the element 24 of non-polarizing sub 
stance is preferred in the assemblies since when 
Sufficient pressure is applied to a couple unit the 
lead washer will be expanded to close completely 
the end of the collar 25 or 50 and Sea off from 
the atmosphere the relatively unstable electro 
negative material. To insure efficient sealing a 
second lead washer 23' is used adjacent the elec 
tropositive material as shown. 
The pressure used in the formation of Welded 

junctions not only insures good contact between 
the electropositive and electronegative materials 
to obtain an efficient Weld and formation of a 
current-blocking film but also expands the lead 
washers to seal off the electrode materials. 

Pressure is additionally used in the completed 
assemblies to insure good contact between the 
adjacent surfaces of the elements, to allow the 
efficient formation at the junctions between the 
electropositive material and the electronegative 
material of an inverse current-blocking film 
when welded junctions are not used, to insure the 
maintenance of the current-blocking film during 
the operation of the device, and to allow rapid 
dissipation of heat. 

In the operation of the device depicted the 
electropositive material forms the cathode and 
the electronegative material forms the anode 
and, when current is passed between these elec 
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trode elements during the forming period, an in 
verse current-blocking film is formed therebe 
tween. It is believed, but it is by no means cer 
tain that this current-blocking film when the 
anode is of copper sulphide and the cathode is of 
magnesium silicide, is a sulphide of silicon and 
magnesium. I do not wish, however, to be bound 
by this theory with regard to the probable na 
ture of the compounds comprising the inverse 
current-blocking film. . 
The use of the non-polarizing substance, such 

as carbon, apparently prevents in operation the 
formation of polarizing material adjacent the 
electronegative material which has been found 
progressively to decrease the output of the asym 
metric or unilateral conductive couple with a . 
consequent decrease in efficiency and a relatively 
short Service life. N. 

It will thus be seen that the present invention 
efficiently attains the objects set forth above and 
provides asymmetric or unilateral conductive 
couples which are simple and rugged in struc 
ture and efficient in operation, units including 
electropositive electrode elements of a silicide of 
magnesium and electronegative electrode ele 
ments of an electronegative material including a 
Sulphide of copper with which is associated a 
layer of a non-polarizing substance such as car 
bon having been operated continuously for 
periods greater than 1500 hours at a current 
density of about 100 amperes per square inch and 
10 volts potential per couple without any ap 
preciable decrease in the output. 
The use of the expression "non-polarizing sub 

stances' is intended to cover all substances of the 
type set forth above which have the property in 
unilateral conductive couples of preventing the 
formation in operation of materials adjacent the 
electronegative material which develop during 
operation and decrease the output of the couple. 
Since certain changes may be made in the 

above construction and different embodiments of 
the invention could be made without departing 
from the scope thereof, it is intended that all 
matter contained in the above description or 
shown in the accompanying drawing shall be in 
terpreted as illustrative and not in a limiting 
SeSe. 

Having described my invention, what I claim 
is: 

1. In electric current rectifiers and the like, of 
the dry surface-contact variety, a relatively elec 
tropositive electrode element of magnesium, a 
relatively electronegative electrode element in 
cluding a Sulphide of copper in surface contact 
with said electropositive electrode, and a non 
polarizing element of carbonized nickel in con 
tact with said electronegative electrode element. 

2. A unilateral conductive couple comprising a 
mass of silicide of magnesium maintained in 
contact with an electronegative material in 
cluding a Sulphide of copper, and a layer of non 
polarizing substance in contact with said electro negative material. 

3. A unilateral conductive couple comprising 
a mass of silicide of magnesium maintained in 
contact with a mixture of a sulphide of copper 
and a selenide of copper, and a non-polarizing 
element of carbonized nickel in contact with said mixture. 

4. In electric current rectifiers and the like, of 
the dry surface-contact variety, a unilateral con 
ductive couple comprising a relatively electro 
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the materials beryllium, magnesium, calcium, 
zinc, aluminum, silicon and silicide, another elec 
trode element having a surface of a relatively 
electronegative material of a compound of one 
of the elements sulphur, selenium and tellurium 
with one of the materials copper and copper 
alloys in Surface-contact with said electroposi 
tive electrode and a non-polarizing element of 
carbonized nickel in contact with said electro 
negative electrode element. 

5. In electric current rectifiers and the like 
of the dry surface-contact variety, a unilateral 
conductive couple comprising a relatively electro 
positive electrode element formed from one of the 
materials beryllium, magnesium, calcium, zinc, 
aluminum, silicon and silicide, another electrode 
element having a surface of a relatively electro 
'negative material of a compound of one of the 
elements, sulphur, Selenium and tellurium with 
One of the materials copper and copper alloys in 
Surface contact With Said electropositive elec 
trode adapted to cooperate with the former for 
the electrochemical formation and maintenance 
of an inverse current-blocking film at their junc 
tion, and a layer of non-polarizing carbon con 
taining material in contact with Said electronega 
tive material. 

6. In electric current rectifiers and the like, of 
the dry surface-contact variety, a unilateral con 
ductive couple comprising a relatively electro 
positive electrode element formed from One of 
the materials beryllium, magnesium, calcium, 
zinc, aluminum, Silicon and silicide, another elec 
trode element having a surface of a relatively 
electronegative material of a compound of one of 
the elements Sulphur, Selenium, and tellurium 
with one of the materials copper and copper al 
loys in surface contact with said electropositive 
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electrode adapted to cooperate with the former 
for the electrochemical formation and main 
tenance of an inverse current-blocking film at 
their junction, and a non-polarizing element con 
prising a metal disc having a carbonized Surface 
in contact with said electronegative material. 

7. In electric current rectifiers and the like, of 
the dry surface-contact variety, a unilateral con 
ductive couple comprising a relatively electro 
positive electrode element formed from one of 
the materials beryllium, magnesium, calcium, 

S 
zinc, aluminum, silicon and silicide, another elec 
trode element of 8 relatively electronegative ina 
terial formed from a compound of one of the 
elements sulphur, selenium and tellurium with 
One of the materials copper and copper alloys, 
said electronegative body adapted to cooperate 
With the electropositive body for the electro 
chemical formation and maintenance of an in 
verse current-blocking film at their junction, and 
a non-polarizing element in contact with said 
electronegative electrode, said non-polarizing ele 
ment comprising one of the Substances aquadag, 
carbon, graphite, tin, carbonized nickel, carbon 
ized lead, tungsten carbide, tantalun carbide, 
chronium carbide and alloys of nickel and 
chromiurn in which the amount of chromium 
preponderates. 

8. In electric current rectifiers and the like, of 
the dry surface-contact variety, a unilateral con 
ductive couple comprising a relatively electro 
positive electrode element formed from one of 
the materials beryllium, magnesium, calcium, 
zinc, aluminum, silicon and silicide, another elec 
trode element of a relatively electronegative ma 
terial formed from a compound of one of the 
elements Sulphur, Selenium and tellurium with 
One of the materials copper, brass and bronze, 
said electronegative body adapted to cooperate 
with the electropositive body for the electro 
chemical formation and maintenance of an in 
verse current-blocking film at their junction, 
and a non-polarizing element in contact with 
said electronegative electrode, Said non-polariz 
ing element comprising one of the substances 
aquadag, carbon, graphite, tin, carbonized nickel, 
carbonized lead, tungsten carbide, tantalum car 
bide, chromium carbide and alloys of nickel and 
chronium in which the amount of chromium 
preponderates. 

9. In electric current rectifiers and the like, of 
the dry surface-contact variety, a nilateral con 
ductive couple comprising a relatively electroposi 
tive electrode member of magnesium, a relatively 
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electronegative element including a sulphide of . 
copper in surface contact with said electroposi 
tive electrode and a non-polarizing element hav 
ing a carbon surface in contact with said electro 
negative electrode element. 
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