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My present invention relates to electrolytic 
cells, more especially to electrolytic condensers. 
Among the objects of the invention is to pro 

vide an electrolytic condenser of extraordinarily 
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of low cost, in embodiments suitable for various 
voltage and capacity requirements substantially 
throughout the range in which such condensers 
are now used for, radio, power factor correction, 
motor starting and the like, 
Another object is to provide a condenser of 

the above type in which an engagement is ef 
fected between the formed foil area and the 
absorbent interspacer which is so intimate - as 
Substantially to reduce or eliminate the usual 
small gaps which commonly give rise to a poor 
power factor. 

In the accompanying drawing, in which are 
shown one or more of various possible embodi 
ments of the several features of this invention, 

Fig. 1 is a transverse sectional view on an en 
larged scale, of the superposed elements from 
which the condenser is made, 

Fig. 2 is a transverse sectional view on a great 
ly enlarged scale through a formed foil and the 
absorbent material between which it is sand 
wiched, and, h- - 

Fig. 3 is a transverse sectional view showing 
One embodiment of the completed condenser. 

Referring now to the drawing, there is shown 
in Fig. 1, the general more or less conventional 
construction of an electrolytic condenser includ 
ing an anode foil to sandwiched between paper 
spacers 2 and 13, over one of which is super 
posed the cathode foil . Said condenser may 
be flat as shown or enrolled in conventional man 
ner as shown in Fig. 3, as hereinafter described. 

Fig. 2 discloses on a greatly enlarged scale ap 
proximately as viewed through a microScope, but 
not to scale, the cross-sectional view of the an 
ode foil with the contiguous paper sheets be 
tween which it is sandwiched. The foil is pre 
pared according to the teachings of the copend 
ing application of Herbert Waterman, Serial No. 
745,535, filed September 26th, 1934. ?????? 
As set forth in that application, annealed 

aluminum foll prepared with crystals of size 
between .00 and .00001 inch is subjected to 
a controlled etching process by which undercut 
depressions 6 are eroded into the surface of 
the foil, said erosion being probably the conse 
quence of the removal in the etching operation 
from the surfaces, of a large proportion of those 
Crystals that have a greater amount of impurity 
than the body of the foil, which is preferably 
of purity less than 100 per cent and ordinarily 
not less than 99.6 per cent. The etched foi after 
removal therefrom of all foreign matter due to 
the etching operation is subjected to a film form 
ing Operation resulting in a thin di-electric fan 

(C. 15-35) 
closely adhering to the Superficial area in 

cluding the various undercut depressions of the 
foil. 
The spacers 2 and 3 according to the present 

invention are of paper differing materially from 
that commonly used in wax condensers. 

Paper of cotton fibre, manila rope, or alpha 
cellulose is desirable, provided it combines the 
required characteristics of high absorbency, ten 
sile strength and a rough fibrous surface resem 
bling a nap of felt. The paper is preferably 
between .001 and .005 inch thick, is devoid of 
sizing, uncalendered and very Soft. The paper 
should also be pure, especially in freedom from 
inorganic salts, such as chlorides, sulphates or 
nitrates. The paper should also have tensile 
strength sufficient to permit winding of con 
densers without tearing under the tension im 
posed by automatic Winding machines, even 
though the paper be wet by electrolyte. The 
fibre of the paper should be relatively long, not 
less than 2.5 mm, to afford a considerable nap. 
Such fibre will become sufficiently closely inter 
matted to afford the requisite tensile strength, 
and without resort to any considerable hydra 
tion or beating which would destroy the nap and 
render the surface too smooth for my purpose. 
One, two, three or more sheets of the paper 

may be used between the two foils depending on 
the voltage for which the condenser is intended. 
The condenser even though tightly rolled into a 
Small volume, admits of being readily impregnated 
by immersion in hot liquid electrolyte, which read 
ily soaks up into the very porous paper and com 
pletely permeates the latter. Of course, the elec 
trolyte may be incorporated in the paper before 
hand, or, if desired, in the course of winding the 
condenser. - 
While marked improvements in the operation 

of condensers are attained by the use of the new 
paper interspacer with conventional foil, the use 
of the etched foil and the new paper interspacer 
in combination results in advantages consider 
ably greater than those due to the additive advan 
tages of the Said individual elements. 

Apparently, the protruding nap or fibers 2' 
of the special paper used, enter the undercut de 
pressions 6 and come into intimate contact with 
the film lining said depressions and thereby bring 
the electrolyte permeating said spacer into such 
effective engagement with the film that minute 
gaps are avoided, thereby obviating any fortuitous 
increase in resistance due to air gaps either orig 
inally present or consequent upon expansion in 
operation. Accordingly the power factor is kept 
low and the tendency to break down and to other 
difficulties is minimized whether the electrolyte 
be in fluid or in paste condition. 
By reason of the thinness of the paper, as com 

pared to gauze, further reduction in the physical 
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