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This invention relates to electrolytic condens 
erS, and more particularly to an improved con 
Struction for an electrolytic condenser of the 
type having a plurality of foil electrodes wound 
Spirally in staggered and overlapping relation to 
Oroduce a plurality of capacitances in a single 
unit. 
An object of the invention is to provide in a 

Single unit a plurality of capacitances so ar 
ranged and isolated that interfering and unde 
Sirable capacitive and current leakage effectS Will 
Roe avoided. 
Another object of the invention is to provide 

a new and novel construction for electrolytic coin 
deinsers of the so-callied seini-dry type having a, 
common anode and/or a common cathode. 
A further object of the invention is to provide, 

in a multiple capacitance electrolytic condenser 
Of the WOuid foil type, means which will 

Went detrinental reactions therebetween. 
In its singlest form, a multiple unit conderaser 

of the type contemplated by this invention coin 
prises 2, plurality of filmed and unfilmed glec 
trodes wound in staggered and overlapping rela 
tion with an electrolyte impregnated gauze dis 
icosed there between. While this construction will 
be found suitaiole for some uses, it will be wholly 
unsuited to cher uses because of detrimentai (e- 
actions between the electrodes. An example of 
one of the latter uses is where the condenser unit 
is connected in a compilicated filter circuit, Such 
as is customary in radio and other therinionic 
tube devices, for smoothing intercyclic variations 
in a lectified alternating current. If the multiple 
capacitance Condenser unit is used in such a cis 
cuit, precautions must be taken to isolate the 
individual capacitances to prevent stray capacity, 
current leakage and Similar detrimental effects. 
It is, therefore, a further and more specific object 
of this invention to provide new and novel ar 
rangements for the electrodes, and a novel in 
sulating means for the electrolyte which will pro 
vide a plurality of capacitances in a singie unit 
assembly without the above defects. 
In the arrangement contemplated by this in 

Vention the anodes or positive electrodes are of a 
filming metal foil and the cathodes or negative 
electrodes are of either a filming or non-filming 
metal foil. For the anodes aluminum foil is most 
suitable and while the cathodes may be con 
structed of aluminum foil, where a non-finning 
cathode is required nickel foil will be suitable. 
The anodes are preformed electrically, in accord 
ance with the well known film formation process, 
to produce on their surfaces a very thin dielectric 
film. This film acts as an insulator against the 
passage of current to the anode and, therefore, 
Serves as the dielectric element of the condenser. 

(C. 175-315) 
When these electrodes are assembled in the con 
denser unit the positive and negative electrodes 
Will be separated by a strip of gauze or other 
Similar material. This strip of separating medi 
un is impregnated with an electrolyte which 5 
serves as a conductor between the anode and 
Cathode Surfaces and the amount of capacity 
provided by the cooperating anodes and cathodes 
is then argely dependent, upon the overlapping 
areas of the anode and cathode electrodes. 
Where it is desirable to produce a multigle 

capacitance codense; iit, it is the practice to 
roll the electrodes thereof spirally in staggered 
and overlapping relation in Such a manner that 
eitheir a connon anode C3a, connon catio de coin 
denser Yii, result. cxainple, in a gigo 32 
pacitance init only ta:ee electrodes 7i e 'e- 
quired, one of Said electrodies, either a, cataede 
or an agode, ceing corrainor to the other elec 
trodes whicin Ayili respectively de either a:Cates 
or cathodes. In the 3cannoia Catinode type of 
codeiaser Yai, the FFC Lincogram or electic des 
(2nodes) ca,323, 2, 283.737 in Sulating in 23d, 
therefore, it is the leaS, difficult of the naiti 
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of capacity effects directly betweera the anodes Ci 
tine condeser. There is also the Saine gossicilit 
of 21rrent ieakage bettifeen these electrodies. Cra 
the other hand, in ae coaigion anode 37 ge of 
condenser the gossibility of stray capacity and/or 
current eakage betwee: the uncommon elec 
trodes (cathodes) is 2ntich greater than in the 
connon cathode type of condenser unit. his is 
due to the fact that generally neither of the wo 
unconion electrodes (Cathodes) has nich, if 
any, dielectric on its surface. 

Both the COrinon anode and common cathode 
types of condensers, when constructed as above, 
become still more difficult to manufacture if the 
electrodes are arranged to provide three or more 
Separate capacitances in the condenser unit. 
This is because the common electrodes of any 
two or more capacitances, in such a lapped or 
Staggered arrangement, form a continuous chain 
of capacitances, and unless some means is pro 
vided to isolate the several capacitances from 
each other, as for example, by interrupting the 
electrolyte therebetween, detrimental effects will 
be produced. In multiple capacitance condenser 
unitS of this type it has been suggested to pro 
Wide a relatively high voltage formation upon the 
electrodes between which a leakage path can 
exist when the condenser unit is in operation. 
Such a condition would prevail should the elec 
trodes, between which the leakage occurs, be 
connected to opposite ends of a choke coil in a 
filter circuit. In such a position the leakage 
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path will detrimentally effect the operation of 
the condenser unit. However, if a high voltage 60 
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film formation alone is relied upon to prevent 
leakage between these electrodes, a high power 
factor Will exist between any two filmed elec 
trodes. Stray capacitances will also be estab 
lished between adjacent sections of the con 
denser. These stray capacitances will offset the 
advantages sought to be gained by the use of a 
multiple capacitance unit. When the multiple 
capacitance unit is of the non-polarized type 
there will, in the absence of effective precautions 
against Current leakage and stray capacitance, 
be produced other undesirable reactions and ob 
jectionable results, particularly if the condenser 
unit is used in a high voltage alternating current 
System. 
To eliminate the above defects and provide a 

multiple capacitance condenser unit, the present 
invention contemplates a number of improved ar 
rangements which make it possible to build 
multiple capacitance condenser units for prac 
tically any circuit connection in which any type 
and combination of types of electrolytic condens 
ers are at present required. . . . 

For a better understanding of the invention 
reference should be had to the accompanying 
drawings wherein there is shown, by way of illus 
tration and not of limitation, preferred embodi 
ments thereof. 
In the drawings: 
Figure 1 is a vertical sectional view, with parts 

broken away to disclose the interior arrange 
ment of a Condenser unit constructed, in accord 
ance With the invention, 

Figure 2 is a schematic diagram showing the 
arrangement and relative positions of the elec 
trodes of a condenser unit constructed in ac 
cordance with one embodiment of the invention, 

Figure 3 is a developed view showing the ar 
rangement of the electrodes, separating gauze 
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and other elements of a condenser constructed 
in accordance with this invention, 

Figure 4 is a view similar to Figure 2, showing 
the arrangements of electrodes which will result 
from a winding of the arrangement illustrated in . 
Figure 3 in a spiral, as is the practice in con 
structing wound condensers, 

Figures 5 to 12 inclusive, show diagrammatical 
ly Various arrangements and combinations of 
electrodes as contemplated by this invention, and 
exemplary simplified circuit diagrams therefor, 
and 

Figure 13 is a diagrammatic showing similar 
to that illustrated in Figure 11, but with the 
filmed anodes disposed in overlapping relation. 
To facilitate an understanding of the invention 

there is illustrated in the drawings two forms of 
condenser units with variations of each form. 
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having three capacitances. 

One of these forms involves the use of three elec 
trodes to provide a condenser unit having two 
capacitances and the other form involves the use 
of four electrodes to provide a condenser unit 

It Will of course be 
understood that variations other than those ill 
lustrated Will be possible without departing from 
the spirit of the invention. For instance, the 
number of electrodes might be multiplied and 
rearranged to produce more capacitances and/or 
functions, in a single unit than are herein de 
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Scribed. 
A condenser of the first above form is illustrated 

in Figures 1 and 2 of the drawings. As shown in 
Figure 1 the condenser unit has a common anode 
A and two Cathodes C and C' which are wound 
upon each other in a spiral fashion with an elec 
trolyte impregnated gauze f ( therebetween. Be 

2,099,79? 
cause of the parallel disposition of the electrode A 
With respect to the electrodes C and C it is neces 
sary to provide two strips of the electrolyte in 
pregnated gauze (0. This insures that there will 
always be a portion of the electrolyte between the 
adjacent areas of the different electrodes. The 
electrodies A, C and C, when wound in this man 
ner With an electrolyte impregnated gauze A, Will 
finally assume an exterior contour which is sub 
stantially elliptical. About the roll so formed 
there is applied a suitable wrapping of paper 
which will hold the roll intact. The electrodes 
with the wrapping are then inserted in a suit 
able container 2 which, as illustrated, is of rec 
tangular shape. After this electrode assembly has 
been thus placed into the container 92 the top and 
bottom ends thereof are filled with an insulating 
and hard drying compound 3 that completely 
seals the condenser unit and prevents evaporation 
and leakage of the electrolyte. Interposed between 
the cathodes C and C there is an insulating bar 
rier 43 which, in its preferred form, comprises a 
short strip of varnished cambric and an insulat 
ing coating of wax or varnish a 5 upon the anode 
.A. adjacent the Space between the two cathodes 
C and C. The varnished cambric forming the 
insulating barrier A4 is cut somewhat wider than 
the electrolyte carrying gauze so that when the 
roll of electrodes is finally completed the edges of 
the warnished cambric will project outwardly at 
the ends of the roll. With this arrangement it 
Will be seen that when the insulating compound 
3 is poured into the ends of the container 2 

the portion of the condenser unit within the cyl 
inder formed by the insulating barrier A. Will be 
Completely insulated from that portion of the con 
denser unit lying outside of the insulating barrier 
d4. The developed length of the insulating barrier 
A6 is proportioned with respect to its radial posi 
tion in the roll So as to form at least one com 
plete convolution about the center of the as 
Sembled roll and in conjunction with the waxed or 
varnished portion of the anode A it serves to com 
pletely insulate the two sections of the condenser 
insofar as the electrolyte between the several 
electrodes is concerned. 
In Figure 2 of the drawings the anode A is ill 

lustrated by double lines and the cathodes C and 
C are illustrated respectively by a dot and dash 
and a full line. The insulating barrier 4 is here 
shown as lapped under the cathode C and as ex 
tending around and over the end of the cathode 
C'. This results in what might be termed a 
diagonal disposition of the insulating barrier 4 
between the separated ends of the cathodes C and 
C'. In this figure of the drawings the waxed or 
varnished portion 5 of the anode A is shown as at 
two points, one at each side of the insulating bar 
rier 6. In actual practice the waxed or warnished 
portion 5 will be applied to the common electrode 
for a distance of approximately six inches and as 
a result there will be formed within the con 
denser roll at least one complete convolution of 
waxed, electrode. The reason for showing two 
Waxed or varnished porticins 5 in this drawing is 
to illustrate, without complications, the manner 
in which the varnished cambric forming the in 
Sulating barrier 4 cooperates with the waxed or 
varnished portion of the anode. These condensers 
Very Seldom reach a maximum diameter of more 
than one and one-half inches. It will therefore 
be seen that a waxed portion of from four to six 
inches in length and a strip of warnished cambric 
not Substantially greater in length will be suf 
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2,099,797 
ficient to provide a complete barrier between any 
two radial portions of the condenser roll. 
The modification of the invention illustrated in 

Figures 3 and 4 of the drawings is of the second 
above referred to form. As here shown, the Con 
denser unit has an anode A which is common to 
two cathodes C and C and the cathode C' is com- . 
mon to a portion of the anode A and a second 
anode A'. In this arrangement, like the one 
above described, there are provided two strips of 
electrolyte impregnated gauze O. As shown in 
Figure 3 the several electrodes are arranged in 
staggered and overlapping relation with a piece 
of warnished cambric 4 disposed so as to form an 
insulating barrier between the anodes A and A 
and between the cathodes C and C’. Adjacent the 
space thus provided between the like electrodes 
there is also shown a waxed or varnished portion 
f5 which cooperates with the insulating barrier 
14 to completely seal the electrolyte into three 
distinct area.S. - w 

When the elements illustrated in Figure 3 are 
rolled up with the electrolyte impregnated gauze 
O therebetween, the final arrangement of the 

electrodes with respect to each other will be Sub 
stantially as illustrated in Figure 4 of the draw 
ings. As here illustrated the anodes A and A' are 
shown by double lines and as Separated by an 
outer insulating barrier 4. The Cathodes C and 
C’ are indicated respectively by a dot and dash 
and a full line. These latter electrodes are Sepa 
rated and insulated from each other by an inner 
insulating barrier 4. At this latter point the 
anode A is shown waxed at two points as ex 
plained in connection with Figure 2 of the draw 
ings. Adjacent the outer insulating barrier 4, the 
cathode C is likewise provided with a waxed or 
warnished portion 5 as indicated above. In the 
claims following this description the insulating 
barrier 4 is defined as disposed between Suc 
cessive and/or coincident electrodes. By these 
expressions it is to be understood that the bar 
riers are disposed between the separated ends 
of the electrodes that are located in the same 
spiral course of the completed roll. 

In Figure 5 of the drawings there is illustrated 
a variation of the modification illustrated in 
Figures 1 and 2. This variation provides a con 
denser having a common cathode C and two 
anodes A and A'. Indicated by dotted lines be 
tween the anodes A and A’ there is a leakage 
resistance 6 and a small capacitance 7. The 
leakage resistance 6 and the capacitance are 
of course not contemplated by the invention, but 
it will be readily understood that in the absence 
of an insulating and separating barrier between 
the anodes A and A' there will, because of the 
presence of electrolyte therebetween, be a possi 
bility of a current leakage and/or a capacitive 
action between the two anodes and that in the 
event of such an action the operation of the 
condenser might be seriously affected. How 
ever, with the interposition of an insulating bar 
rier 4, as described above, between the anodes 
A and A', the leakage effect represerted at 6 
and the capacitive effect represented at 7 will be 
substantially if not entirely eliminated. s 

In this figure of the drawings attention is also 
called to the fact that the insulating barrier is 
provided in a different manner than is the bar 
rier 4 previously described. As here shown the 
insulating barrier, designated by the numeral 
8, between the anodes A and A' is produced by 
impregnating the gauze O with wax or other 
non-absorbing and insulating Substance. The 

3 
insulating wax or substance f8 is preferably ap 
plied to the gauze O for a sufficient length there 
of to form a substantially cylindrical insulating 
layer between the adjacent capacitances of the 
condenser when the electrodes and the gauze O 
are finally and tightly rolled into their final posi 
tions to form the condenser unit. This insulat 
ing means 8 may be used at any point. Where an 
insulating barrier is desired. 
In Figure 6 there is shown a schematic dia 

gram of a possible use for a multiple capacitance 
condenser unit having electrodes arranged as just 
described. In this diagram the numeral 9 
designates the secondary or output circuit of a 
transformer which supplies current to a recti 
fier 20, the output of which flows through a 
choke coil 2. In this instance the anode A is 
connected to one end of the choke 2 with the 
anode A' connected to the other side of the 
transformer winding 9. This provides in a 
single unit having three electrodes two capaci 
tances in parallel with the transformer 9 and 
the rectifier 20, one at each end of the choke 
coil 2. 
In Figure 7 of the drawings there is shown a 

two capacitance condenser unit having a COIn 
mon anode A and two cathodes C and C. AS 
here shown, the cathodes C and C are separated 
by an insulating barrier 4 of the type previously 
described. This condenser is shown in Figure 
8 as connected to a circuit similar to that de 
scribed above except that there is a choke 22 in 
the negative side of the rectifier circuit. In this 
instance the anode A is connected to the output 
of the rectifier 20 and the cathodes C and C’ are 
connected to opposite ends of the choke 22. 

In Figure 9 of the drawings, there is shown a 
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conderaser unit, constructed similar to the one de 
scribed in connection with Figures 3 and 4 of 
the drawings. This condenser has What night 
be termed a common anode A and a common 
cathode C. The anode A cooperates With a 

40 

cathode C and a portion of the common cathode 
C', and the common cathode C' cooperates with 
a portion of the common anode A and a second 
anode A. Disposed between the anodes A and 
A' and between the cathodes C and C there are 
shown insulating barriers 4. The barrier i4 
may be omitted between the anodes A and A', if 
the circuit conditions warrant. With this ar 
rangement it will be seen that a capacitance Will 
be established between the anode A and the 
cathodes C and C’. This will result in two ca 
pacitances and the cathode C' in Cooperation with 
the anode A" will constitute a third capacitance. 
Such an arrangement of electrodes will be found 
particularly suitable for a filter circuit of the 
type illustrated in Figure 10, wherein there is a 
choke coil connected in each side of the filter 
circuit. When the four leads of the condenser 
unit are connected, as here shown, a capacitance 
will be established acroSS the filter circuit at each 
end of the chokes 20 and 22 and a third capaci 
tance will be established diagonally between the 
two choke coils 2 and 22. 
In the variation of the invention illustrated in 

Figure 11 of the drawings, there is provided two 
common cathodes C and C and two anodes A. 
and A. The connion cathodes C and C co 
operate respectively with the anodes A and A' to 
form two capacitances, and the two cathodes C 
and C cooperate With each other to establish a 
third capacitance. If the common cathodes C 
and C are each formed of a filming metal foil 
Such as aluminum it will be possible to produce 
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a film upon one or the other by properly applying 
a film forming voltage thereto. This film may 
be formed at the factory or it may be allowed to 
form later When the condenser has been COrl 
nected into a particular circuit. In the latter 
event, the formation of the film upon one or the 
other of the cathodes C and C' will be controlled 
by the voltage potential existing between these 
electrodes. If it is previously determined upon 
which of the two cathodes a film is desired this 
can be accomplished by constructing the other 
cathode of a non-filming metal such as nickel. 
A representative circuit in which the last above 

described condenser unit will find application is 
shown in Figure 12 of the drawings. In this cir 
cuit there is a choke coil 2 in the high side of the 
filter circuit and a resistance 23 in the low side 
of the circuit. In this instance there is estab 
lished two capacitances in parallel relation with 
the transformer winding 9, between the ends of 
the choke coil 2 and the resistance 23. The 
third capacitance provided by this unit is, With 
this arrangement, established across the resistance 
23. If it is assumed that the choke coil is more 
positive in electrical potential than the resistance 
23 it will be evident that a dielectic film will be 
formed upon the left-hand porticn of the cath 
ode C when the condenser unit is in use. 

In the variation of the invention-illustrated 
in Figure 13 of the drawings, the shielding ca 
pacitance is shown as formed between like elec 
trodes or the anodes of the condenser unit rather 
than between the cathodes, as illustrated in Fig 
ure 11 of the drawings. In this arrangement it 
Will be obvious that the oxide films upon the two 
anodes A-A', because of this directional resist 
ance characteristic, will prevent any leakage or 
current flow from one of the main capacitances 

The op- - to the other of the main capacitances. 
posed oxide films of this arrangement, together 
with the fact that when rolled the overlapping 
portions of the anodes form a complete cylindrical 
shield between the main capacitances, makes it 
unnecessary to provide any additional barriers or 
insulating means between the electrodes or upon 
the electrolyte carrying spacer. In other words, 
when the condenser electrodes are rolled, as is 
contemplated by the invention, the overlapping 
portions of the anodes A A' with their films will 

50 form a static shield that will be positioned be 
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tween the two main capacitances. 
In these latter modifications and variations of 

the invention it will be understood that the in 
termediate condenser may operate with the ap 
plied D. C. voltage either in series aiding or 
series opposing relation to the applied D. C. volt 
age on one of the other two capacitances. When 
more than two sections which might interfere 
are included in a single condenser unit it may 
be desirable to include in the unit one or more 
neutral or independent capacitances between the 
interfering capacitances. In other words by 
properly disposing the anodes and cathodes with 
respect to each other it will be possible in a mul 
tiple capacitance unit, constructed in accordance 
with this invention, to eliminate the effects of 
stray leakage and/or capacitance between sec 
tions. At this point it should be explained that 
While a very low capacitance may be established 
between adjacent foils at the insulating barrier, 
as is the case with any spaced electrodes, this 
Capacitance because of the relative wide spacing 
thereof and the absence of electrolyte at this 
point will be of no consequence as its value is in 

2,099,797 
the order of micro-microfarads rather than 
microfarads. 
From the above it will be apparent that a novel 

feature of the invention resides in the inter 
position of the insulating barrier between the 
successive and/or coincident electrodes. So as to 
divide the electrolyte into separate paths and 
thereby establish independently operating ca 
pacitances, and while the invention has been illus 
trated and described in connection with multiple 
capacitance condenser units, it is to be. under 
stood that the invention may be applied to mul 
tiple capacitance condenser units in which the 
separate capacitances are formed by separate and 
independent anodes and Cathodes. 
While I have, for the sake of clearness and in 

order to disclose the invention so that it can be 
readily understood, described and illustrated spe 
cific devices and arrangements, I desire to have 
it understood that this invention is not limited 
to the specific means disclosed, but may be em 
bodied in other ways that will suggest them 
Selves to persons skilled in the art. It is be 
lieved that this invention is new and it is desired 
to claim it so that all such changes as come with 
in the Scope of the appended claims are to be 
considered as part of this invention. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patentis 

1. An electrolytic condenser comprising a com 
mon filmed electrode, two other unfilmed elec 
trodes disposed in spaced relation, one adjacent 
each end and in overlapping relation with said 
common filmed electrode, said electrodes being 
Wound spirally in a single assembly to provide a 
plurality of capacitances, a continuous electrolyte 
disposed between said filmed and unfilmed elec 

10 

trodes, and an insulated area upon said common . 
filmed electrode located opposite the space be 
tween the ends of Said two unfilmed electrodes 
for limiting the electrolytic path between said 
electrodes to the overlapping areas thereof. 

40 

2. In an electrolytic condenser of the multiple 
capacitance type, the combination of a common 
unfilmed electrode, cooperating filmed electrodes 
disposed in spaced relation adjacent and over 
lapping an end of said common unfilmed elec 
trode, a continuous electrolyte disposed between 
Said electrodes, and an insulating coating upon 
said common unfilmed electrode for interrupting 
the electrolyte contact therewith over the area, 
opposite the space between said cooperating 
filmed electrodes. 

3. An electrolytic condenser comprising a se 
ries of filmed and unfilmed electrodes of different 
areas wound Spirally in Spaced relation to form a 
Series of Overlapping filmed and unfilmed areas 
between said electrodes in a single assembly, an 
electrolytic paste disposed spirally between coop 
erating electrodes of lowest resulting impedance, 
and an insulating barrier interrupting the electro 
lyte paste adjacent the Space separating the 

5 5 
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overlapping filmed and unfilmed areas of said 
electrodes to prevent undesirable reactions be 
tween said latter electrodes. 

4. An electrolytic condenser comprising a se 
ries of Spaced filmed and unfilmed electrodes 
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Wound Spirally to provide a series of filmed and , 
unfilmed overlapping areas between adjacent 
electrodes and a non-overlapping relation between 
like electrodes in a single assembly, an electrolytic 
paste disposed between the filmed and unfilmed 
overlapping areas of said electrodes, an insulating 
barrier interrupting the electrolyte paste adja 
cent the space separating the like non-overlap 
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ping electrodes, and an insulating coating upon 
the adjacent filmed and/or unfilmed overlapping 
electrode cooperating with said insulating barrier 
to prevent stray currents between the spaced 
non-overlapping electrodes. 

5. An electrolytic condenser comprising a se 
ries of Spaced filmed and unfilmed electrodes 
Wound spirally in two parallel courses with por 
tions of the filmed electrodes in overlapping rela 
tion with portions of the unfilmed electrodes and 
portions of the unfilmed electrodes overlapping 
other filmed electrodes, an electrolyte between the 
Overlapping portions of Said electrodes, an in 
Sulating barrier disposed in the Space separating 
the Spaced electrodes, and a coating of wax upon 
the adjacent overlapping electrodes cooperating 
With said barrier to interrupt the electrolyte con 
tact with said overlapping electrodes between the 
ends of Said spaced electrodes. 

6. An electrolytic capacitor, the combination of 
a plurality of filmed electrodes, a plurality of un 
filmed electrodes, said filmed and unfilmed elec 
trodes being wound respectively in two spiral 
courses With at least one of the electrodes in one 
course overlapping two electrodes of an unlike 
character in the other course, a continuous elec 
trolyte carrying spacer disposed between the 
Courses of electrodes, and an insulating barrier 
formed in the Spacer between the ends of the suc 
cessive filmed electrodes in one spiral course and 
between the ends of the Successive unfilmed elec 
trodes in the other spiral course to provide a plu 
rality of isolated capacitances between a filmed 
and an unfilmed electrode. 

7. An electrolytic condenser comprising a se 
ries of filmed alectrodes Spaced end to end and 
wound in a spiral course, a series of unfilmed elec 
trodes spaced end to end and wound in a second 
spiral course parallel with said first spiral course 
With portions of the filmed and unfilmed elec 
trodes overlapping to form capacitances there 
between, a continuous electrolyte carrying spacer 
disposed between the Spiral course of said elec 
trodes, and an insulating means upon the elec 
trolyte carrying spacer at points adjacent the 
Spaces between the ends of the successive like 
electrodes of each course for interrupting the 
electrolyte between the successive overlapping 
areas of said electrodes, to thereby produce a 
Single condenser unit having a plurality of capaci 
tances between which current leakage and detri 
mental capacity effects are avoided. 

8. An electrolytic condenser comprising a Se 
ries of filmed and a series of unfilmed electrodes 
each wound in Spaced relation and in a separate 
continuous spiral course in a single unit with por 
tions of the filmed and unfilmed electrodes re 
spectively overlapping unfilmed and filmed por 
tions to form capacitance paths therebetween, a 
continuous electrolyte impregnated Spacing 
means between the overlapping portions of said 
electrodes, and an insulating barrier disposed 
adjacent the space between the ends of successive 
like electrodes of each Series and interrupting the 
electrolyte between the successive overlapping 
areas of Said electrodes to thereby produce a con 
denser unit having a plurality of capacitances be 
tween which leakage and detrimental capacity 
effects are avoided. 

9. In an electrolytic capacitor, the combina 
tion of a plurality of filmed electrodes, a plurality 
of unfilmed electrodes, said filmed and unfilmed 
electrodes being wound in spaced relation to each 
other and in separate spiral courses so that por 
tions of at least one filmed electrode will Overlap 
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at least two of the unfilmed electrodes and at 
least one of said unfilmed electrodes will overlap 
at least two filmed electrodes, a continuous elec 
trolyte impregnated spacer disposed spirally be 
tween said filmed and unfilmed electrodes, and 
insulating means disposed between the successive 
filmed eelctrodes and Successive unfilmed elec 
trodes of each course constructed and arranged 
to interrupt the electrolyte path between the ad 
jacent filmed electrodes and between the adjacent 
unfilmed electrodes to thereby isolate the capacity 
circuits between overlapping areas of the filmed 
and unfilmed electrodes. 

10. In an electrolytic capacitor, the combina 
tion of a single anode, a plurality of cathodes, 
said anode being Wound Spirally in overlapping re 
lation with said cathodes, an electrolyte disposed 
between said overlapping anode and Said cath 
odes, an insulating means between said cathodes 
for preventing stray currents and capacity ef 
fects between said cathodes, and means upon 
said anode for insulating the electrolyte from 
said anode over an area, thereof adjacent, the 
Space between the ends of said Cathodes. 

1. In an electrolytic capacitor, the combina 
tion of a plurality of anodes, a single cathode, 
said cathode being wound spirally in overlapping 
relation with said anodes, an electrolyte disposed 
between said overlapping cathode and said an 
odes, an insulating means disposed between the 
adjacent ends of Said anodes, and an in Sulated 
area upon the overlapping cathode opposite the 
space between the ends of the cooperating anodes 
adapted to provide isolated capacity circuits be 
tween said anodes and the adjacent overlapping 
ends of said cathode. 

12. A multiple capacitance electrolytic con 
denser unit comprising two spaced and filmed 
electrodes of different areas wound in Spiral over 
lapping relation with two Spaced and unfilmed 
electrodes of different areas, an electrolyte dis 
posed between said filmed and unfilmed electrodes, 
whereby a main capacitance circuit Will be pro 
vided in said condenser between the overlapping 
filmed and unfilmed areas of each larger and a 
smaller electrode, the disposition of said filmed 
and unfilmed electrodes of largest area with re 
spect to each other being such that end portions 
thereof will overlap and establish an intermediate 
capacitance, and insulating means interrupting 
the electrolyte between said capacitances, where 
by said intermediate capacitance will operate to 
prevent interfering effects between said main 
capacitance without sensibly affecting the opera 
tion of said main capacitanceS. 

13. An electrolytic condenser comprising a Se 
ries of filmed and unfilmed electrodes of film 
forming metal wound spirally into a single a S 
sembly to provide a plurality of main capaci 
tances in which undesirable reactions between the 
electrodes forming said main capacitances are 
prevented by overlapping the extending ends of 
like electrodes of the main capacitances to form 
an additional capacitance in said assembly which 
will react with either or both of said ostensibly 
interfering electrodes without sensibly affecting 
the operation of the main capacitance forming 
areas of said electrodes. 

14. In an electrolytic condense unit of the 
multiple capacitance type, the combination of a 
common filmed electrode, a plurality of other un 
filmed electrodes arranged in spaced relation to 
each other and in overlapping relation with por 
tions of said gommon filmed electrode, said com 
mon filmed electrode having an insulating coating 
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thereupon throughout the area, adjacent the 
space between said other unfilmed electrodes, and 
an insulating barrier disposed in the space be 
tween said other unfilmed electrodes, whereby 
said common filmed electrode and Said other un 
filmed electrodes will form at least two substan 
tially independent capacitances. 

15. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common unfilmed electrode, a plurality of other 
filmed electrodes arranged in Spaced relation to 
each other and in overlapping relation with por 
tions of said common unfilmed electrode, said 
common unfilmed electrode having an insulating 
coating thereupon throughout the area, adjacent 
the Space between said other filmed electrodes, 
and an insulating barrier disposed in the space 
between said 'other filmed electrodes, whereby 
said common unfilmed electrode and said other 
filmed electrodes will form two substantially in 
dependent capacitances. 

16. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common filmed electrode, a filmed and an un 
filmed electrode arranged in Spaced relation to 
each other and in overlapping relation with por 
tions of said common filmed electrode, said com 
mon filmed electrode having an insulating coat 
ing thereupon throughout the area, adjacent the 
Space between said filmed and unfilmed elec 
trodes, and an insulating barrier disposed in the . 
space between said filmed and unfilmed elec 
trodes, whereby said common filmed electrode 
and Said filmed and unfilmed electrodes will form 
at least two substantially independent capaci 
tances. - 

17. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common filmed electrode of metal foil, a plurality 
of other filmed electrodes of metal foil Wound 
Spirally and in spaced relation to each other and 
in Overlapping relation with portions of said com 
mon filmed electrode, an electrolyte retaining 
fabric between the overlapping portions of said 
common filmed electrode and said other filmed 
electrodes, said common filmed electrode having 
an insulating coating upon the area, thereof ad 
jacent the space between said other filmed elec 
trodes, and an insulating means disposed in the 
Space between said other filmed electrodes, where 
by said common filmed electrode and said other 
filmed electrodes will form at least two substan 
tially independent capacitances. 

18. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common unfilmed electrode of metal foil, a plu 
rality of other filmed electrodes of metal foil 
Wound Spirally and in spaced relation to each 
other and in overlapping relation with portions of 
Said common unfilmed electrode, an electrolyte 
retaining fabric between the overlapping portions 
of said common unfilmed electrode and said other 
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trode and said other filmed electrodes will form 
70 

75 

filmed electrodes, said common unfilmed elec 
trode having an insulating coating of wax upon 
the area, thereof adjacent the space between said 
other filmed electrodes, and an insulating means 
disposed in the space between said other filmed 
electrodes, whereby said common unfilmed elec 

at least two substantially independent capaci 
tances. 

19. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common filmed electrode of metal foil, a plurality 
of other filmed electrodes of metal foil - Wound 
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spirally and in spaced relation to each other and 
in overlapping relation. With portions of Said con 
mon filmed electrode, an electrolyte retaining 
fabric between the overlapping portions of Said 
common filmed electrode and said other filmed 
electrodes, said common filmed electrode having 
an insulating coating upon the area, thereof ad 
jacent the space between said other filmed elec 
trodes, and an insulating means disposed in the 
space between said other filmed electrodes, where 
by said common filmed electrode and said other 
filmed electrodes will form at least two substan 
tially independent capacitances. 

O 

20. In an electrolytic condenser unit of the . 
multiple capacitance type, the combination of a 
common filmed electrode, a plurality of other un 
filmed electrodes arranged in Spaced relation with 
each other and in overlapping relation with the 
ends of Said common filmed electrode, said com 
mon filmed electrode and said other unfilmed 
electrodes being Wound spirally in Spaced rela 
tion, a continuous electrolyte impregnated mate 
rial for holding said filmed and unfilmed elec 
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trodes in spaced relation and providing a current 
conducting path therebetween, and insulating 
means disposed in the Space between Said other 
unfilmed electrodes, and an insulating coating 
upon said common filmed electrode adjacent and 
cooperating With said insulating means, whereby 
said common filmed electrode and said other un 
filmed electrodes will form two substantially in 
dependent capacitances. 

21. In an electrolytic condenser unit of the 
multiple capacitance type, the combination of a 
common unfilmed electrode, a plurality of other 
filmed electrodes arranged in Spaced relation 
with each other and in Overlapping relation 
with the ends of Said common unfilmed electrode, 
said common unfiled electrode and said other 
filmed electrodes being Wound Spirally in Spaced 
relation, a continuous electrolyte impregnated 
material for holding said filmed and unfilmed 
electrodes in spaced relation and providing a cur 
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rent conducting path therebetWeen, and insulat 
ing means disposed in the space between said 
other filmed electrodes, and an insulating coat 
ing upon said common unfilmed electrode adja 
cent and cooperating with said insulating means, 
whereby said common unfilmed electrode and said 
other filmed electrodes will form two substantially 
independent capacitances. 

22. A separator for the filmed and unfilmed 
electrodes of a multiple capacitance electrolytic 
condenser unit in which the filmed and unfilmed 
electrodes are wound in the manner described, 
comprising a continuous ribbon like member hav 
ing Spaced portions thereof impregnated with an 
electrolyte and carrying Within itself an insulat 
ing medium between said electrolyte impregnated 
portions, whereby the capacitance units formed 
by the filmed and unfilmed electrodes operating 
through said electrolyte will be substantially iso 
lated from each other. 

23. A separator for the filmed and unfilmed 
electrodes of a multiple capacitance electrolytic 
condenser unit in which the filmed and unfilmed 
electrodes are Wound in the manner described, 
comprising a continuous ribbon like fabric having 
Spaced portions thereof impregnated with an 
electrolyte and with other portions between said 
electrolyte impregnated portions impregnated 
with an insulating medium, whereby the capaci 
tance units formed by said electrolyte between the 
filmed and unfilmed electrodes Will be substan 
tially isolated from each other. 
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24. A plurality of electrolytic conderasers of the 

rol type arranged in a singie unit comprising 3, 
coiled catiode, a, plurality of co-acting filmed 
anodes coiled. With said connoi cathode to co 
operate thereWith and Spaced from each other, 
an absorbent separator arranged between said 
common cathode and said anodes, an electrolyte 
carried by said absorbent separator, and means 
carried by said absorbent separator for inter 
rupting the electrolyte between the portions 
thereof which cooperate with said filmed anodes. 

25. A plurality of electrolytic condensers of the 
roll type arranged in a single unit comprising a 
common filmed anode, a plurality of co-acting 
cathodes coiled with said common filmed anode 
to cooperate thereWith and Spaced from each 
other, an absorbent separator arranged between 
said common filmed anode and said cathode, an 
electrolyte carried by said absorbent separator, 
and means carried by said absorbent separator 
for interrupting the electrolyte between the por 
tions thereof which cooperate with said cathodes. 

26. An electrolytic condenser comprising a se 
ries of filmed electrodes wound spirally in two 
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Inon-polarized capacitance between the 

layers with a space between adjacent electrodes 
of each layer and with an opposite electrode of 
the other layer overlapping said space, whereby 
at least two capacity circuits will be provided be 
tween the cooperating electrodes, an electrolytic 
paste disposed between the layers of said elec 
trodes, an insulating barrier disposed in the space 
between the successive electrodes of each layer, 
and means carried by said space overlapping elec 
trode cooperating with said barrier to prevent un 
desirable reactions between capacitances formed 
by the cooperating electrodes. 

27. In an electrolytic condenser, the combina 
tion of a plurality of cathodes of dielectric film 
forming metal, an electrolyte carrying spacer 
disposed between and separating said cathodes, 
and a filmed anode for each of said cathodes 
Separated therefrom by said electrolyte carrying 
Spacer and cooperating with said cathodes to 
form independent capacitances, said cathodes 
being of a greater length than the cooperating 
anodes and having ends extending in spaced and 
overlapping relation with each other, whereby 
the overlapping end of one of said cathodes will 
develop a dielectric film when the condenser is 
in use. 

28. In an electrolytic condenser, the combina 
tion of a plurality of cathodes of dielectric film 
forming metal, an electrolyte carrying spacer. 
disposed between and separating said cathodes, 
and a filmed anode for each of said cathodes sep 
arated therefrom by said electrolyte carrying 
Spacer and cooperating with Said cathodes to 
form independent capacitances, said cathodes be 
ing of a greater length than the cooperating 
anodes and having ends extending in lapped and 
COOperating relation with each other to form a 

inde 
pendent capacitances formed between said cath 
Odes and said anodes. 

29. An electrolytic condenser comprising a 
Series of filmed and unfilmed electrodes wound 
in two spiral courses and in spaced and over 
lapping relation in a single assembly with at 

70 
least two like electrodes in One spiral course co 
operating with an unlike electrode in the other 
Spiral course, a continuous electrolyte disposed 
between said filmed and unfilmed electrodes, 
and an insulating coating upon and intermediate 
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the ends of each overiapping eiectrode iocated 
Opposite the Space between the ends of its co 
92erating overlapped electrodes for limiting the 
electrostatic field between said electrodes to the 
OVeriapped filmed and Linfilmed areas thereof. 

30. In an electrolytic condenser of the multiple 
CapaCitance type, the combination of a common 
fined electrode, two cooperating unfilmed elec 
trodes disposed in Spaced relation one adjacent 
2nd overlapping each end of said common elec 
trode, one of said latter electrodes being longer 
than the other and forming a common unfilmed 
telectrode, an additional filmed electrode disposed 
adjacent the extending end of said common un 
filmed electrode, a continuous electrolyte dis 
posed between said electrodes, and, a coating of 
insulating material upon each of said common 
electrodes opposite the space between their two 
Cooperating electrodes for limiting the electro 
lytic path between said electrodes to the over 
lapping filmed an unfilmed areas thereof. 

31. In an electrolytic capacitor, the combina 
tion of a plurality of filmed electrodes of differ 
ent areas, a plurality of unfilmed electrodes of 
different areas, said filmed and unfilmed elec 
trodes being wound spirally in two parallel 
Courses With the electrodes of largest areas in 
partial overlapping relation with each other, an 
electrolyte disposed spirally between said filmed 
and unfilmed electrodes, insulating means dis 
pOSed between the successive overlapping capaci 
ance forming areas of the electrodes of each 
Course, and an insulating coating upon the elec 
trodes of larger area of each course dividing the 
OVerlapping portions of Said electrodes from the 
remaining portions thereof to isolate the capacity 
circuits between the overlapping areas of said 
electrodes and the capacity circuits formed by 
the remaining portions thereof. 

32. A multiple capacitance electrolytic con 
denser unit comprising a filmed and an unfilmed 
electrode of film forming metal and of different 
areas wound respectively in spiral overlapping 
relation with an unfilmed and a filmed electrode 
also of film forming metal and of different areas, 
an electrolyte disposed spirally between said 
filmed and unfilmed electrodes, whereby a main 
capacitance circuit will be provided between each 
large and a smaller electrode in said condenser. 
unit, the character and disposition of said elec 
trodes of larger area with respect to each other 
being such that the adjacent end portions there 
of will overlap and establish an intermediate 
capacitance between two like electrodes which 
will operate to prevent interfering effects be 
tween the capacitances established through the 
electrolyte between said larger and smaller elec 
trodes. 

33. In an electrolytic condenser of the charac 
ter-described, the combination of a series of elec 
trodes comprising at least one cathode and one 
anode, a second series of electrodes arranged in 
spaced relation with said first series having at 
least one anode and one cathode, the anodes of 
each series being of greater area, than the cath 
odes and being arranged in partial overlapping 
relation with respect to each other, and a con 
tinuous electrolyte carrying spacer disposed be 
tween each series of electrodes, whereby the over 
lapping ends of said anodes will prevent detri 
mental interference between the main capaci 
tance forming areas of said anodes and cathodes. 
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