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This invention relates to electrical condens 
ers, and particularly to that type in which 
an electrochemically-formed film separates 
the conducting elements. 

5. The invention has for its object generally 
an improved electrical condenser of the char 
acter indicated which is efficient, durable, 
having high capacity per unit of volume and 

" is readily manufactured. 
10 Among other objects is that of providing 

a condenser with initial and even distribu 
tion of potential, if the sections thereof are 
connected in series, and in which greater 
contact area between the elements is prac 

15 ticable due to the fact that negligible leakage 
comes into existence incident to a punctured 
or incompletely formed film between the con 
tacting electrodes. s 
The invention accordingly comprises a de 

20 vice which possesses the features, properties, 
and relation of elements, which are exem 
plified in the following detailed disclosure, 
the scope of the application of which is indi 
cated in the claims. 

25 The fundamental purpose in this inven 
ition is to obtain a condenser device having 
a maximum capacity and a minimum leakage, 
both of which are functions of the contact 
potential difference between the contacting 

30 electropositive and electronegative electrodes. 
It was found that in a condenser having 

aluminum electrodes and cooperating ele 
ments of cupric sulphide in contact and under 
such pressure as to effect maximum surface 
contact and minimum electrical resistance of 
the materials, there is relatively high leak 
age current and low operating potential, and 
that by increasing the contact resistance be 
tween the electrodes, the leakage is materially 

40 reduced, not because of the ohmic resistance 
conduction effect, but due to the electrophys 
ical reaction between the contacting surfaces, 
which permits an increase of operating 
potential with a neglible current flow, in 
creased contact potential being thus avail 
able for the formation of an intervening high 
resistance surface film. 
There are several practicable methods for 
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treating the electrode surfaces for increasing 
50 the contact resistance which I have developed 

and which allow the application of higher 
potential and give low leakage currents, such 
aS: 
By connecting the electropositive electrode 

immersed in a saturated solution of ammoni 
um borate, as the anode in a direct current 
circuit and discharging a current there 
through at about 150 volts; by surfacing the 
electrodes with a substance having a higher 
specific resistance than that of either elec 
trode, such as powdered silver sulphide ap 
plied mixed with an inert binder; by amalga 
mating the electropositive electrodes with 
mercury, as by immersion in a solution of 
mercuric chloride; by oxidizing the electro 
positive electrode surfaces; and by using an 
alloy in the electronegative electrode which 
has a higher specific resistance than that of 
either electrode, as by amalgamating the cop 
per with zinc before treating the copper to 
a temperature above 500 degrees C. in an at 
mosphere of sulphur vapor. 

In the present invention the desired ob 
iects are preferably accomplished by the use 
of elements or compounds of the sixth pe 
riodic chemical group, in the electronegative 
electrode material, those elements thereof 
which are conductive; as for example, tel 
lurium and selenium may be used in their 
normal state; and those elements which are 
nonconductive; such as, oxygen and sulphur 
may readily be used when in combination 
with a metal forming a conductive com 
pound; such, for instance, as oxides, sul 
phides, tellurides and selenides. These sub 
stances give asymmetrical electrical conduc 
tive effects when coupled with a relatively 
electropositive element or compound; such 
as, for example, aluminum, magnesium, cal 
cium and zinc.; the greater the electrochemi 
cal divergence between the substances used 
respectively for the electropositive electrode 
and the electronegative electrode, the more ef. 
fective will be the electrostatic capacity of 
the device. 
The present invention employs as an elec 

tronegative electrode element, a metallic con 
pound having an electronegative component 
of the character above described but is R 
erably one of cupric sulphide, the body of 
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which offers a certain resistance that is in 
creased by combining it with a material hav. 
ing a higher specific resistance. For the elec 
tropositive electrode is preferred ailuminum, 
although magnesium, calcium and zinc may 
be used. 
A practicable method for providing such 

an electronegative electrode is found to be 
that of employing a copper, alloy in which 
the alloy material has an inherently higher 
resistance than that of pure cupric sulphide, 
and thereafter heating the compound to ap proximately 800 degrees C. in the presence of 
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Sulphur, and finaily permitting the mass to 
cool. Thus, a copper compound is produced, 
the body of which has a higher specific resist 
ance than that of pure cupric sulphide; such 
a body will not require the use of a facing 
or intermediate oxide layer. 

While other alloys may be employed for 
this purpose, it is particularly desirable to 
form the cathode from a copper compound, 
copper being a preferable element, readily 
forming the desired compounds with such 
Substances as sulphur, selenium, tellurium or 
oxides. The material added to vary its final 
resistance can be another metal, such as sil 
ver, tin, zinc, antimony, or any other mate 
riai that will, of itself, form a suiphide or 
compound having a different electrical resist 
ance than copper sulphide. The best results 
have been obtained by using as the sulphide 
material, an alloy of copper and zinc of the 
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proper proportions, the alloy being treated 
as above described. The element is further 
improved, if, before being so treated, the al 
loy is slightly amalgamated with mercury 
which serves to toughen the final product 
besides effecting a more complete crystalliza 
tion of the cupric-zinc sulphide. To increase 
She surface resistance, the electropositive ele 
ment may profitably be slightly oxidized. 

In employing tellurium, selenium and the 
tellurides and selenides, probably the best re 
Sults are obtained in combination with mag 
nesium and the latter may be effectively used 
with copper alloy compounds as the oppos 
ing electrode; that is, the condenser may em 
ploy copper telluride or copper selenide as 
the electronegative electrode and magnesium 
as the electropositive electrode. In combina 
tion with sulphides, aluminum is preferable 
to magnesium. 
My invention then, comprises an electrical 

condenser composed of a film-forming elec 
tronegative compound as one electrode in 
close surface contact with an electropositive 
compound as the opposing electrode, the elec 

60 
tronegative material being a cupric sulphide 
compound of higher specific resistance than 
pure cupric sulphide. 

It will be found that an electrical condenser 
constructed in accordance with the present invention provides a device of high capacity 
which is not limited by leakage. It is espe 

1,774,455 
cially adapted for instantaneous or intermit 
tent use. - 
Among the advantages of a condenser in 

corporating the subject matter of the present 
invention, it will be obvious that no fornia 
tion or ageing process is required, and that 
no failures will occur incident to the use of 
the device after periods of use or non-use. 
Greater pressure may be used on the elements 
to increase the uniformity of contact. 
Thus, among others, the objects specifically 

mentioned are accomplished, and since cer 
tain changes in carrying out the above process 
and certain modifications in the elements 
which embody the invention may be made 
without departing from its scope, it is intend 
ed that all matter contained in the above de 
Scription or shown in the accompanying 
drawings shall be interpreted as illustrative 
rather than in a limiting sense. 

It is also to be understood that the follow 
ing claims are intended to cover all of the 
generic and specific features of the invention 
described, and all statements of the scope of 
the invention which, as a matter of language, 
might be said to fall therebetween. 

Referring to the drawing, Fig. 1 shows a 
plan view of the condenser adapted to alter 
nating current circuits; Fig.2 shows a section 
view at line 2-2; and Fig. 3, a section view 
of the device at line 3-3. 

Referring more particularly to Fig. 1, 1. 
represents a series of aluminum eiectrode 
elements connecting at terminal, B. rep 
resents a series of opposing aiuminum elec 
trodes, 4 being powdered cupric-zinc suiphide 
filling the space between these electrodes, ail 
being located within dielectric walled case, 
C. If the film formed between the contact 
ing electronegative and electropositive mate 
rials be punctured, or otherwise injured, it is 
repaired by Sulphur given up to it by the ex 
cess Sulphur of the curic-zinc sulphide as the 
eXcess potential recedes to normal values. In 
this respect the insulating film is self-heat 
ling. 
What I claim is: - 
1. An electrostatic condenser comprising, 

in combination, a plurality of electrode ele 
ments of an electropositive material, and in 
terposed film-forming material comprising 
an electronegative compound of an element 
of the sixth periodic group of chemical ele 
ments with a copper-zinc alloy, said electrode 
elements being disposed to receive electric 
charges of opposite polarities. 

2. An electrostatic condenser comprising, 
in combination, a plurality of electrode ele 
ments of an electropositive material, and in 
terposed film-forming material of an electro 
negative compound of an element of the sixth 
periodic group of chemical elements with 
copper and a metal of higher resistance than 
copper, said electrode elements being dis 
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posed to receive electric charges of opposite polarities. 
3. An electrostatic condenser comprising, 

in combination, a plurality of electrode ele 
ments of an electropositive material, and in 
terposed film-forming material of a pow 
dered electronegative compound of the 
sulphur subgroup in the sixth periodic group 
of chemical elements with a metal containing 
copper and zinc, said electrode elements be 
ing disposed to receive electric charges hav 
ing opposite polarities. 

4. An electrostatic condenser comprising, 
in combination, a plurality of electrode ele 
ments composed of sheet aluminum, and in 
terposed powdered film-forming material 
consisting of an electronegative compound 
of sulphur with copper and zinc, said elec 
trode elements being disposed to receive elec 
tric charges having opposite polarities. 

5. An electrical condenser comprising, in 
combination, an electropositive electrode of 
an electropositive material and an electroneg 
ative electrode of a crystalline compound 
composed of an alloy of copper and Zinc sul 
phided. 

6. An electrical condenser comprising an 
electropositive electrode of an electropositive 
material in surface contact with an electro 
negative electrode of a conducting crystalline 
Compound composed of an alloy of copper 
with a resistance increasing metal combined 
with sulphur. - - 

7. An electrical condenser comprising an 
electropositive element connected to one ter 
minal of an electric circuit, and another elec 
tropositive element of like material adapted 
to be connected to the opposite terminal of 
said circuit, and having the space between 
said elements filled with a sulphide com 
pound of an alloy of copper and zinc. 

8. A unitary structure comprising a plu 
rality of conducting members of a relatively 
electropositive metal, insulating means for 
supporting and maintaining said members in 
position, a closed receptacle, and a filling of 
a sulphide compound of copper and zinc. 

9. An electrical condenser comprising, in 
combination, an electropositive electrode and 
an electronegative film-forming electrode 
composed of a cupric sulphide compound of 
higher specific resistance than pure cupric 
sulphide, said electrodes being disposed in 
cooperating surface contact. 
Signed at New York city, in the county of 

New York and State of New York, this 9th 
day of October, A. D. 1925. 

SAMUEL RUBEN. 


