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The invention relates to integral coatings or 
films produced on filming metals such as alumi 
nun, tantalum, etc., and comprising compounds 
of such metals which are molecularly associated 
therewith. This application is in part a continu 
ation of my copending application Ser. No. 
462,251, filed June 19, 1930. 
Coatings of this nature have been variously 

formed, as by electrolytic action or oxidation, and 
10 there are, generally Speaking, two classes of these 
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layers or films-one which is very thin (of im 
measurable thickness-approximately 10-4 to 
10 mm.) and which apparently does not build 
up beyond this limit irrespective of the duration 
of the formation. The film provides an insulat 
ing coating on the anode if the metal is positive 
even in the presence of water or water vapor, and 
is hereinafter designated as the “active' layer 
Orfilm. 
The other class comprises layers or films which 

apparently continue to grow in thickness indefi 
nitely With prolonged formation and attain under 
proper conditions mechanically measurable thick 
nesses. These layerS in the presence of Water or 
Water vapor are not active as a dielectric, being 
conductive above a certain Voltage, and are also 
nSuited as rectifiers. Such layers or films 

are hereinafter designated as “inactive' layers or 
films. 

In making this distinction between the active 
layer being insulating and the inactive layer con 
ducting, the following is to be noted: 
The distinction holds true only in the presence 

of a liquid electrolyte or aqueOUS WapOr. In per 
fectly dry condition both kinds of layers are in 
sulating. In the presence of water vapor-pro 
vided the water pressure be increased sufficiently 
closely to saturation-Some inactive layers will 
conduct very well, e.g. those produced by etching 
the filming metal in hydrochloric acid and SubSe 
quently boiling the same, those which are formed 
in carbonates, as well as those formed in Sulphuric 
acid. 
Other inactive layers, of which the layer formed 

in phosphoric acid is an example, will not in 
crease their conductivity to an appreciable ex 
tent unless a partial pressure of an alkaline Com 
ponent such as ammonia be present. 
Furthermore, the active layer does not allow 

an increase of voltage beyond a certain limit With 
out breaking down-sparking or, in other Words, 
a disruptive and destructive discharge taking 
place, and it will not grow indefinitely. An in 
active layer will upon increase in voltage transmit 
a large current and continue to grow, eating up 

(C. 175-315) 
the base metal. However, it is true that with a 
Sufficiently low voltage even an inactive layer will 
present a relatively high resistance to the current. 
This voltage level varies in different cases, with 
the layers formed with sulphuric acid the voltage 
being only a few volts, with carbonates the volt 
age is below 120 volts, and when formed with 
phosphoric acid the voltage is below 150 volts. 
The foregoing discussion of the resistance of 

different layers is concerned with current passing 
from the positive metal across the layers to an 
electrolyte or to a spattered coating; it is also 
limited to the case of simple layers, and does not 
include bilaminate coatings comprising both 
types of layers as hereinafter set forth. With 
respect to Such coatings the statements neces 
Sarily remain true for the active layer even if it is 
underimposed beneath the inactive layer. The 
inactive layer, on the other hand, when superim 
posed Over the active one presents in an electro 
lyte, in Some instances also in an aqueous vapor, 
a negligible resistance to current even at low 
voltages which manifests itself in the fact that at 
frequencies of the order of 1000 cycles the power 
loss of the bilaminate condenser may be a small 
fraction of One percent if the resistance of the 
electrolyte is chosen Sufficient low. 
The capacity due to the presence of the active 

layer is changed by its underinposition under the 
inactive one-such as formed in phosphoric, sul 
phuric acid and carbonates-comparatively little 
and the change amounts to a relatively small de 
crease by 25% or less of the capacity. Other su 
perimposed layers than the ones indicated pro 
Wide for even lesser loSSes, for example, those pro 
duced by etching in hydrochloric acid with subse 
quent boiling. The reduction of the capacity is 
due probably to the fact that a very thin active 
stratum is produced in Some cases at the border 
between an underimposed active and an inactive 
layer superimposed thereover. 
The present invention has for an object the 

provision of a novel coating embodying both of 
the aforesaid layers. Further objects of the 
invention reside in novel devices embodying this 
filming metal coating. 

I have discovered in relation to these two types 
of layers that while it is possible to first form the 
inactive layer and then to underimpose beneath 
the same the active layer, this process is irreversi 
ble, it being impossible to reverse this sequence of 
operation. That is to say, the active layer may 
not first be formed on the anode metal and an 
inactive ayer buit thereOn. 

I have further found that the extremely thin 
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2 
active layer is particularly vulnerable and is 
readily scratched or mechanically injured, while 
the heavy inactive layers are comparatively hard 
to break and remove mechanically, thus affording 
protection for an underlying layer when required. 

For example, in electrolytic condenser work, the 
anodes have first to be formed and then to under 
go mechanical assembly operations, and protec 
tion against mechanical injuries of the active 

10 layer is, therefore, especially desirable. In some 
cases it is highly desirable to space the cathodes 

5 

as closely as possible to an anode, and then the 
use of the bilaminate coating is helpful to prevent 
injury to the layer. Higher breakdown voltages 

15 of the active layer are also attainable by the 
use of the blaminate coating. 

In the provision of a filming metal with a coat 
ing formed with an active layer underimposed 
beneath the inactive layer, a very useful and im 

20 portant element is obtained which is adaptable 
to many further applications and a number of 
which are set forth herein. Other adaptations 
will form the Subject matter of additional patent 
applications, the present application being drawn 
broadly to the novel filming metal coating, the 
method of providing the same and novel con 
denser structures embodying the coating applied 
to the anode thereof. 

o The nature of the invention, however, will best 

2 5 

be understood when described in connection with 
the accompanying drawing, in which: 

Fig. 1 is a transverse section, on a greatly exag 
gerated scale, through an anodic electrode for a 
condenser and provided with the novel coating, 
Said anode being Suitable for use in an elec 
trolyte of a viscosity which may vary from a low 
degree Such as pure aqueous solutions to a degree 
of viscosity Sufficiently high to afford a plastic 

o mass. 
Fig. 2 is a transverse section, on a greatly exag 

gerated scale, of a semi-dry condenser for opera 
tion in a moist atmosphere. 

Fig. 3 is a plan thereof. 
Referring to the drawing, more particularly 

to Fig. 1, 0 designates an anode of filming metal, 
such as aluminum, tantalum, etc., adapted to be 
provided Over a surface with the novel bilaminate 
integral coating which is to be molecularly as 
sociated therewith. The proximate layer 
constitutes the usual dielectric or active film 
which may be formed by any of the well-known 
electrolytic processes, in the case of aluminum 
providing a thin film of oxide of aluminum whose 

is thickness is immeasurable and of the order of 
magnitude of approximately 104 to 105 mm. 
The outer layer 2 is in the nature of an inac 

tive layer as hereinbefore referred to and affords 
a protective coating to an underimposed active 

60 layer. This layer is conductive in the presence 
of water or water vapor above a certain voltage, 
and is similarly a compound of the anodic metal, 
for example, a phosphate. This latter layer, how 
ever, may be formed of measurable thickness, 

5 say 1/1000 of an inch, the thickness being de 
pendent upon the duration of treatment. 
The following explanation is offered with re 

spect to the difference in properties, as herein 
before referred to, of these two layers in the 

to presence of water or water vapor. 
A compound of a filming metal (aluminum) 

may or may not be permeable to the OB ion. 
Different compounds of the filming metal may 
react differently in this respect, and even the 

is same compound, speaking in terms of an ele 

5 
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mental analysis, may be in a molecular cond 
tion in which it is or is not permeable to OH ions, 
An example of the latter is aluminum oxide of 
which an active or inactive layer can be formed 
according to the molecular structure of this com 
pound, inasmuch if the molecules form an organ 
ized pattern the layer is active, otherwise it is 
inactive. . 
The permeability again is explained by the fact 

that the molecules of aluminum compounds ac 
cording to their condition of organization or 
polymerization may or may not be hydratable 
or capable of attaching OH ions to the molecule. 
A hydratable layer is then a conductive layer in 
the presence of a medium containing OH ions, 
and a non-hydratable layer is an insulating layer 
in the presence of such medium. In other words, 
the active layer may be said to be but slightly if 
at all hydratable while the inactive layer is 
highly hydratable, and the hydratability of such 
inactive layers may be varied by different treat 
ments in production. The hydratability of the 
inactive layers may be enhanced in certain in 
stances by persistent boiling in water after for 
nation or by the addition of ammonia. Boiling 
serves also to increase somewhat the hydratabil 
ity of the active layer but to a much lesser extent 
than that of the inactive layers. 
As hereinbefore noted, the provision of these 

films or layers must be in a particular sequence, 
that is to say, the inactive layer 2 must first be 
formed on the anodic metal and the active layer 

then underimposed thereunder. 
In applying the respective layers, an anode may 

be formed to provide an inactive layer in various 
electrolytes, for example, in is normal phosphoric 
acid at a temperature of 30°-35° C. and at a cur 
rent density of 5 m. a. per sq. cm., or may be va 
riously oxidized or etched. Before underimpos 
ing the active layer beneath this inactive layer, 
the formed anode is thoroughly washed for 5 to 
10 minutes in boiling distilled water, whereupon 
formation is effected, for example, in an electro 
lyte consisting of boric acid with or without the 
addition of a small amount of sodium borate. 
Other reagents may be utilized in the forma 

tion of the inactive layers, for example, sulphuric 
acid, carbonates, etc., or the layer may be attained 
by etching the aluminum in hydrochloric acid 
and subsequently boiling the etched material (see 
my copending application Ser. No. 8,925, filed 
March 1, 1935, as a continuation in part hereof). 
The active layer is best prepared by electrolysis 
of the filming metal, after formation of the in 
active layer, as in boric acid or boric acid with a 
Small amount of Sodium borate. 
The value of the protecting inactive layer is 

particularly evident in condensers in which the 
electrodes are closely spaced to prevent mechan 
ical injury of the active film or layer, especially 
when the anodic and cathodic electrodes are sep 
arated merely by a highly viscous electrolyte com 
prising a condensation product of an alcohol and 
an acid with admixture of a suitable filler, all 
of which is more particularly set forth in my co 
pending applications: Ser. No. 560,140 (since is 
sued as Patent No. 2,013,564, dated September 3, 
1935) and Ser. No. 560,142 (since issued as Pat 
ent No. 1,989,622, dated January 29, 1935), both 
fled of even date herewith; Ser. No. 670,084 (since 
issued as Patent No. 2,021,455, dated November 
19, 1935) ; and Ser. No. 711,286, (since issued as 
Patent No. 1986,779, dated January 1, 1935). 
More particularly in connection with the ad 
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2,078,904 
coating molecularly associated therewith, the . mixture of a dust filler to a viscous electrolyte, 

which serves to hold the electrolyte in place be 
tween electrodes, such admixture, when the filler 
is of a conducting nature, will tend to reduce the 
sparking or breakdown voltage to a considerable 
degree in the absence of a protective layer, Such 
as the inactive layer hereinbefore referred to. 
However, when a bilaminate integral coating is 
applied to the anode metal as hereinbefore de 
scribed, no appreciable change in the breakdown 
voltage is observed whether a conducting filler 
be employed or not in connection with the elec 
trolyte. 
This is of particular importance since here 

tofore the only Way known in which to secure a 
high voltage breakdown limit of electrolytic con 
densers was to increase the resistance of the elec 
trolyte. This, however, increased the power loss 
in the operation of the condenser. The present 
invention offers a means of reducing the total re 
sistance, and therefore the power loss, of a con 
denser while preserving the protective feature of 
a high resistance electrolyte. This is obtained 
by the admixture of a conducting filler, such as 
lamp black, etc. to the electrolyte which will re 
duce very considerably the total resistance of the 
mixture when utilized with the active layer un 
derimposed beneath the inactive layer. The foll 
lowing may be added in order to provide for a 
better understanding:-The bodily presence of 
the dust or filler particles upon an active layer 
will disturb the field of and also exert a mechani 
cal influence upon Such active layer. In the 
present instance with an active layer underim 
posed, such filler being relatively coarse, will 
not enter into the Superimposed inactive layer 
and will not, therefore, affect the breakdown 
characteristics of the active layer underimposed 
beneath said inactive layer. 
The permeability of the aforesaid inactive lay 

er to OH ions in conjunction with an underin 
posed active layer is of value, also, in the con 
struction of a condenser of a different type and 
which I shall term the 'semi-dry' type. Such 
condenser is shown in Figs. 2 and 3, the filming 
metal 5, such as aluminum, being provided with 
the inactive layer 6 and under which is provided 
the active layer . 
A contact layer 8 is provided over the inac 

tive layer, this being effected in any well-known 
or special manner, as by cathodically spattering 
gold or copper thereon and as is more fully set 
forth in my copending applications, Serial Nos. 
265,372 and 265,373 both filed March 28, 1928, 

5 and since issued, respectively as Patents Nos. 
1900,018 (March 7, 1933) and 1,906,691 (May 2, 
1933). A terminal band or foil 9 may overlie 
the said contact layer for convenient connection 
to one element, the other connection then being 
had to the filming metal lug 20. 
In a dry condition, the specific capacity of this 

condenser is low because of the presence of the 
heavy inactive layer which in the dry condition 
is insulating. However, when the condenser is 
then exposed to an aqueous vapor or to an at 
mosphere containing aqueous vapor, for exam 
ple, hydrous ammonia, carbonic acid, etc. the 
inactive layer becomes conductive-on account 
of the phenomenon of hydration, as hereinbefore 
set forth-and the specific capacity increases to 
a value substantially corresponding to that of 
the underimposed active layer. 
I claim: 
1. A filming metal with bilaminate integral 
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proximate layer being an active and relatively 
non-conductive compound thereof and the other 
a compound thereof which is inactive and con 
ductive in the presence of Water or an aqueous 
Vapor. 

2. A filming metal with bilaminate integral 
coating molecularly associated therewith, the 
proximate layer being an active and substantial 
ly non-hydratable compound thereof and the 
other a compound thereof which is inactive and 
highly hydratable. 

3. An anodic electrode of a filming metal, Com 
prising two non-metallic strata molecularly asso 
ciated therewith, the proximate stratum being a 
dielectric and a compound of said metal, and the 
other stratum a compound of the metal and 
permeable to OH ions. 

4. An anodic electrode of a filming metal, con 
prising two non-metallic strata molecularly asso 
ciated therewith, both being compounds of the 
filming metal and only the proximate layer pos 
Sessing dielectric breakdown properties in the 
presence of water or an aqueous vapor. 

5. The combination with an electrolyte, of a 
filming metal electrode having a bilaminate in 
tegral coating molecularly associated therewith, 
the proximate layer being a compound of the 
filming metal, of a thickness of the order of mag 
nitude of 104 to 10-5 mm. and affording a high 
specific capacity between the metal electrode and 
electrolyte, and the other being a compound of 
the filming metal of a thickness greater than the 
proximate layer and conductive in the electro 
lyte. 

6. The combination with an electrolyte, of a 
filming metal electrode having a bilaminate in 
tegral coating molecularly associated therewith, 
the proximate layer being a compound thereof, 
of a thickness of the order of magnitude of 10-4 
to 10 mm. and having a high specific capacity 
with respect to the electrolyte, and the other be 
ing a compound of the filming metal, of a thick 
ness greater than the proximate layer and con 
ductive in the electrolyte, and a more conductive 
layer overlying the layer of mechanically measur 
able thickness. 

7. A filming metal electrode with bilaminate 
integral coating molecularly associated therewith, 
both layers consisting of a compound of said 
metal and the outer being of greater hydratability 
and conductivity than the proximate layer. 

8. A filming metal electrode with bilaminate 
integral coating molecularly associated there 
With, both layers consisting of a compound of said 
metal and the proximate layer being an oxide 
thereof and a dielectric, and the other a con 
pound of the filming metal which is conductive 
in the presence of Water or an aqueous vapor. 

9. A filming metal with bilaminate integral 
coating molecularly associated therewith, the 
proximate layer being a dielectric oxide thereof 
and the outer layer a phosphate thereof. 

10. A filming metal electrode with bilaminate 
integral coating molecularly associated therewith, 
both layers consisting of compounds of said metal, 
and the outer layer being relatively hydratable 
and conductive and the proximate layer highly 
insulating. 

11. An electrical device embodying three molec 
ularly associated layers, the two outer layers being 
conductive and one of said layers relatively hy 
dratable, and the intermediate layer of a thickness 
of the order of magnitude of 1/1000 of an inch 
and a dielectric, the hydratable layer and the 

O 

20 

2 5 

30 

0 

5 5 

60 

70 

75 



4 

O 

5 

20 

2 5 

30 

35 

40 

45 

50 

55 

intermediate layer being compounds of the said 
other conducting layer. 

12. An electrical element comprising a filming 
metal, an active film of a thickness of the order 
of magnitude of 10- to 10 mm., and an over 
lying film of a thicknes greater than the active 
film, both layers comprising compounds of the 
filming metal, the compounds being different and 
the layers molecularly associated with the filming 
metal and the overlying layer conductive in the 
presence of water or aqueous vapor. 

13. An electrical device comprising a filming 
metal having a dielectric layer thereover con 
prising an oxide thereof and the said layer pro 
tected with a further overlying and relatively hy 
dratable layer comprising a compound of the film 
ing metal different from said oxide. 

14. An electrical device comprising a filming 
metal having a dielectric layer thereover compris 
ing an oxide thereof and the said layer protected 
with a further overlying and relatively hydratable 
layer comprising a phosphate of the filming metal. 

15. An electrical device comprising aluminum 
provided with a layer of aluminum oxide protected 
with an overlying layer of aluminum compound 
molecularly associated therewith and of greater 
hydratability and conductivity than the under 
lying layer. 

16. A filming metal with bilaminate formed 
layers embodying compounds of the metal, the 
proximate layer being formable only after the 
Outer layer has been applied. 

17. The method of providing an electrical ele 
ment of a filming metal, which comprises first 
providing a relatively hydratable and conducting 
film thereover, the same being a compound of 
said metal and of a thickness of the Order of 
magnitude of 1/1000 of an inch, and then electro 
lyzing the metal to provide an underlying dielec 
tric film of a compound of said metal and of a 
thickness of the order of magnitude of 10 to 
10-5 mm. 

18. The method of providing an electrical ele 
ment of a filming metal, which comprises first 
forming the metal in an electrolyte to provide a 
relatively hydratable and conductive film there 
over of a compound of said metal and of a thick 
ness of the order of magnitude of 1/1000 of an 
inch, and then electrolyzing the formed metal in 
a different electrolyte to provide an underlying 
dielectric film of a compound of said metal and Of 
a thickness of the order of magnitude of 10 to 
10-8 mm. 

19. The method of providing an electrical con 
denser element, which comprises first forming a 
filming metal in an acid electrolyte to provide 

, thereon an inactive highly hydratable layer, Wash 
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ing the formed element, and again electrolyzing 
the same in a different electrolyte to provide an 
underlying active dielectric layer of a compound 
of said metal and of a thickness of the order of 
magnitude of 10-4 to 10-5 mm. 

20. The method of providing an electrical con 
denser element, which comprises first forming a 
filming metal in phosphoric acid, washing the 
formed element, and again electrolyzing the same 
În bOric acid. 

21. The method of providing an electrical ele 
ment of a filming metal, which comprises first 
forming the metal in an electrolyte to provide a 
relatively hydratable film thereover of a com 
pound of said metal and of a thickness of the order 
of magnitude of 1/1000 of an inch, and then elec 
trolyzing the formed metal in a different electro 

2,078,904 
lyte to provide an underlying film of a compound 
of said metal and of a thickness of the Order of 
the magnitude of 10 to 10 mm., and depositing 
a metal coating over the Outer film and in molec 
ular contact therewith. 

22. In an electrical condenser: an anode of a 
filming metal with bilaminate integral coating 
molecularly associated therewith, the proximate 
layer being an active and relatively non-conduc 
tive compound thereof, and the other a compound 
thereof which is inactive and conductive in the 
presence of Water or an aqueous vapor. 

23. An anode for electrolytic condensers, con 
prising aluminum having an active proximate 
layer which is a compound of the aluminum and 
an Outer layer which is a different compound of 
the aluminum and active and highly hydratable, 
both layers being molecularly associated with the 
underlying aluminum and the outer serving as a 
protective layer for the proximate one, and pre 
venting lowering of the sparking voltage, which 
may be applied across said outer layer and the 
said underlying aluminum, when said outer layer 
is brought into contact with conducting filler ma 
terial of the condenser electrolyte in which the 
anode is immersed. 

24. An anode for electrolytic condensers, com 
prising aluminum having an active proximate 
layer which is an oxide of the aluminum and an 
outer layer which is a phosphate of the aluminum, 
both layers being molecularly associated with the 
underlying aluminum and the outer serving as a 
protective layer for the proximate one. 

25. A filming metal with bilaminate integral 
coating molecularly associated therewith, the 
proximate layer being a dielectric compound 
thereof and the outer layer substantially a phos 
phate thereof and inactive and conductive to 
OH Ons. 

26. The method of providing an anodic element 
of a filming metal, which comprises first electro 
lyzing a filming metal in phosphoric acid, and 
then in boric acid to form a further substantially 
non-hydratable film. 

27. The process of treating anodes of condensers 
of the electrolytic type which comprises electro 
lyzing an anode in a bath of dilute sulfuric acid 
thereby forming a coating thereon and thereafter 
forming a further coating thereon beneath the 
first coating comprising a substantially non 
hydratable oxide of the anode metal. 

28. The process of treating anodes of conden 
sers of the electrolytic type which comprises 
electrolyzing an anode in a bath of dilute sul 
furic acid thereby forming a highly hydratable 
coating thereon, and thereafter forming a fur 
ther substantially non-hydratable coating there 
on beneath the first coating. 
129. The process of treating anodes of con 

densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of dilute sul 
furic acid thereby forming a coating thereon, 
washing said coating to remove all sulfate ions 
therefrom, and thereafter forming a further rela 
tively non-hydratable coating thereon. 

30. The process of treating anodes of con 
densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of dilute sul 
furic acid thereby forming a film and thereafter 
forming a high-voltage film on said anode in an 
electrolyte of a different class. 

31. The process of treating anodes of con 
densers of the electrolytic type comprising treat 
ing an anode to produce thereon an integral 
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Coating of a compound of the anode characterized 
by being relatively conductive in the presence of 
moisture, and thereafter forming a high-voltage 
film on Said anode in an electrolyte. 

is 32. The method of producing an anodic ele 
ment, comprising treating a filming-metal to 
produçe thereon an integral coating of a COm 
pound of the anode characterized by being rela 
tively conductive in the presence of moisture, and 

0 thereafter forming an underlying active dielec 
tric film on said anode in an electrolyte. 

33. The method of producing an anodic ele 
ment, comprising treating a filming-metal to 
produce thereon an integral coating of a come 

5 pound of the metal characterized by being highly 
hydratable, and thereafter electrolyzing the 
treated metal in boric acid to produce an active 
dielectric film. 

34. In an electrical device, the combination of 
20 a filming-metal anode and an electrolyte con 

taining a filler of Solid particles, said anode hav 
ing a proximate active dielectric film and an in 
tegral Superposed substantially thicker protec 
tive layer conductive in the electrolyte and in 

25 permeable to said solid particles thereby protect 
ing said dielectric film from contact with the 
Solid particles in the electrolyte and preventing 
a reduction of Sparking voltage. 

35. The combination of a filming electrolyte 
30 containing conductive solid particles and a film 

ing-metal electrode with bilaminate integral 
coating molecularly associated therewith, both 
layers consisting of compounds of said metal, the 
proximate layer being highly insulating and the 

35 outer layer being relatively conductive in the 
electrolyte and impermeable to said conductive 
solid particles, thereby preventing the latter from 
reducing the sparking voltage. 

36. In combination, in an electrolytic con 
40 denser, a film-forming electrolyte containing a 

filler of lamp black and a filming-metal anode 
having a proximate active dielectric film and a 
superposed integral protective layer of a con 
pound of the metal, said superposed layer being 

5 
relatively conductive in the electrolyte and afford 
ing mechanical protection to the active dielectric 
film. 

37. An anode for electrolytic cells having a 
composite covering thereon, consisting of a porous 
coating presenting low dielectric properties and 
a film of high dielectric properties intimately as 
sociated with said coating. 

38. An anode for electrolytic cells having a 
composite covering thereon, consisting of a po 
rous coating presenting low dielectric properties 
and a film of high dielectric properties intimately 
asSociated with said coating, the coating being 
of a more highly adherent nature with respect 
to the anode than the dielectric film. 

39. The process of treating anodes of con 
densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of dilute Sul 
furic acid thereby forming a film, Washing and 
heating the so-formed anode, and thereafter 
forming a high-voltage film in an electrolyte of 
a different class. 

40. The process of treating anodes of con 
densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of phosphoric 
acid thereby forming a coating thereon and there 
after forming a further coating thereon beneath. 
the first coating comprising a substantially non 
hydratable oxide of the anode metal, 

41. The process of treating anodes of con 
densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of phosphoric 
acid thereby forming a coating thereon, thor 
oughly washing said coating, and thereafter form 
ing a high-voltage film on said anode in an elec 
trolyte of a different class. 

42. The process of treating anodes of Con 
densers of the electrolytic type which comprises 
electrolyzing an anode in a bath of phosphoric 
acid thereby forming a film, washing and heating 
the so-formed anode, and thereafter forming a 
high-voltage film in an electrolyte of a different 
class. 
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