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The present invention relates to an improved 
construction of electric condensers more particul 
larly to condensers of the type made of strips 
of foil and dielectric by rolling them together. 
An object of the invention is to provide an im 

proved electric condenserº having laminated di 
electrics which are enlarged at their marginal 
portions. 
According to the invention the marginal por 

tions of the dielectric of condensers in which the 
dielectric consists of several layers of insulat 
ing material which is impregnated by an insulat 
ing agent, are made more effective relatively to 
the central portion of the dielectric by providing 
between the marginal portions of at least two 
full width layers within two metallic layers at 
least one narrow intermediary layer consisting 
of insulating material whereby, before rolling, 
the inserted layer is slidable on the adjacent 
layers. 
Condensers having a dielectric built up of 

layers impregnated with oil tend to form gas at 
high dielectric loads which gas formation is due 
to glow phenomena, whereby at certain voltages 
to which the condensers are subjected and known 
as ionization voltage the dielectric and thereby 
the whole condenser is destroyed. 

There are conventional condenserS in which 
on both Surfaces of the metallic layerS an in 
sulating layer of very loose texture and rough 
surface is laid whereas the other insulating lay 
ers are of the usual dense material with Smooth 
surfaces. It is also known to lay solely on the 
marginal portions of both surfaces of the me 
tallic layers always one insulating layer of loose 
texture and rough surface. Gas formation has 
been somewhat reduced in Such condensers and 
destruction is less likely than with condensers 
having smooth insulating layers only. 
Tests on all conventional condensers have 

shown that the . glow phenomena begin always 
at the marginal portions of the metallic layers 
and that therefore the great dielectric resist 
ance of the central portions of the dielectric is 
never fully utilized. 

It is known that the proportion of the field 
strength in two materials of different dielectric 
constants which are located between two plane 
electrodes is inversely proportional to the di 
electric constants of said two materials. Since 
in an impregnated laminated dielectric the 
thickness of the impregnating medium is ex 
tremely small compared with that of the insulat 
ing material, the voltage to which the condenser 
is subjected may be increased at constant field 
strength in the impregnating material if, at the 
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same time, the dielectric constant of the in 
sulating material is reduced. Also in this case 
a Substantial increase of the ionization voltage 
is not possible and the interior portions are not 
fully used, as compared with the marginal 
portions. 

It has been found that the ionization voltage 
is proportional to the 0.45 to 0.5th power of the 
thickness of the dielectric. If the thickness of 
the dielectric between the metallic layers is in 
creased at the marginal portions the ionization 
voltage can be increased without simultaneously 
considerably reducing the overall capacity of the 
C0ndlenSer. 
Depending on the thickness and number of the 

full width insulating layers already with a single 
intermediary layer disposed in the two marginal 
regions of the condenser between always two 
metallic layers, the marginal portions of the di 
electric can be so strengthened as to increase 
the ionization voltage of the dielectric by at least 
10%. Insertion of one or more intermediary 
layerS is preferably done within the full width 
insulating layers whereby undesirable abrupt 
changes in the Surfaces of the metallic layers at 
the transition from the interior region to the 
marginal regions are avoided. 
According to the invention a substantial in 

crease of the thickness of the condenser mafegin 
may be obtained by means of stacked, prefer 
ably graded intermediary layers or other suitably 
Shaped bodies of insulating material which are 
inserted between the continuous insulating lay 
ers or adhere directly to the metallic lay 
ers and which are placed in the condenser rims 
together with the individual intermediary layers. 
By insertion of additional metallic layers in 

the thickened border regions the dielectric of 
these regions may be subdivided in layers of 
smaller thickness whereby the ionization voltage 
may be increased Still further. 
The following example may serve for better 

underStanding of the construction according to 
the invention: 
A condenser is thickened at its rim to 1.4 times 

the original thickness, i. e. by 40%. Since the 
ionization voltage is proportional to the 0.45th 
to 0.5th power, i. e. the square root of the thick 
neSS of the dielectric, the thickened condenser 
may carry an ionization voltage of 

whereby U1 is the ionization voltage of the un 
thickened condenser. If a metallic intermediary 
layer is inserted into the thickened border region, 
the distance between a full width layer and an 
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intermediary layer in the border region is 0.7 
times the distance between two layers in the 
original condenser. A voltage 

may then prevaill between in intermediary and a 
full width layer and a voltage of UJ4=2XU3aS 1.68 
Ulu may prevail between the two full width layers 
and on the condenser itself which amounts to 
an increase of 68% of the ionization voltage. By 
thickening of the marginal region 1.4 times andi 
embedding of an intermediary metallic layer the 
power of the condenser may be increased by the 
square of the increase in voltage, i. e. by 
1.682=2.8. With the present invention con 
densers may be built which can carry a load 4 
times as great as that of conventional condensers, 
at unchangedi capacity, by doubling the thickness 
of the border regions and insertion of a metallic 
intermediary layer, as long as the dielectric re 
sistance of the unthickened portions is sufficient. 
The increase of volume of the improved con 
denser amounts to not more than i to 2% at suit 
able piling of the individual condenser windingS. 

Further and other objects of the present in 
vention Will be hereinafteF set forth in the ac 
companying Specification and claims and ShoWM 
in the drawings which, by Way of illustration, 
ShoW wyhat I nowiv conside to be preferredi emm 
bodinents of my inventio. 

In ühe diraWings: 
Fig. . is a cross Sectiona view of E, condenser 

Sirip according to the invenitior suiitable to be 
rolled to for in a, coil, and before is is compressed. 

Fig. 2 is a cross sectional Vievy of a, condenser 
Emade up of a strip as illustra?ied ä. Fig. 1 and 
rollie?i over once a Rod, což presSe?i. 

Fig. 3 is E, diagramaic cross SectioK 2 of a, Imodi 
ified condiex ser strip according to the invertio 
before it is rolled and/or pressedi. 

Fig. 4. is a, diagranimatic cross sectionai vieW Oí 
2.Motheº modification of layer arrangement in a 
condenser Strip according to the invention Suite 
aole to be coiled. 

Figs. 5 to 9 Sire diagrammatic sinoWings of Cross 
Sections of further modifications o layer ar 
rangements ir a cordenser according to the in-4 
vention, before koeing rolled and/or pressed. 

FigS. 10 and i are diagramatic Cross sec 
tioaal Views Of modified layer arragemen?S Ec 
Cording to the in Verraio 2 comprising Enarrowy i ne 
tallic interraediate layerS in the thicke ned. Inar 
ginal regions. 

Figs. 2 arad 3 sinovy cross Sections throug: 
modified condensers according ito itine invenition 
naving the edges of Metaliic layers embedded in 
the dielectric, en Weloped ir supplementa insulat 
ig Knatter. 

Fig. 14 is a perspective view of a fiattenedi con 
dienser rol according to the invention. 

Fig. 15 is a perspective illustration of a stacle 
of pressed condenser rolls According to the inven 
dio A. 

Fig. 6 is a perspective view of a, modified stack 
of presSed condemser Cois according to the inven 
ition. 

Like parts are designated by like numerais 
and/or lietters in all figures of the drawings. 

Referring more particularly to Figures i to 13 
of the drawings these illustrate cross Sections 
through stacks of insulating and metallic layers 
arranged according to the invention, as they are 
used for winding condenser coils. In Figs. I and 
2 actual Sections of the individual layers are 
shown whereas Figures 3 to 13 are more diale 
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4 
grammatic and indicate the metallic layers by 
solid lines B, the impregnated layers of insulat 
ing material such as paper by dash-dot lines D 
and the narrow strips of intermediary layers om 
both marginal portions of the condenser by dot 
ted lines R. The latter produce the thickening 
of the border regions which is an object of the 
invention. * , 

Fig. 1 illustrates the simplest system of piling 
the layers of which the condenser is composed, 
according to the invention. There is only one 
intermediary layer R1 inserted in the border re 
gions of the condenser between full width layers 
D?, and D2 of insulating material between the me 
tallic layers B1 and B2. Intermediary narrow 
layers R2 must be provided on top of the dielec 
tric layer IDs, as showm, or below layer D4, to as 
sure that, after winding of the layers to form a 
coil, an intermediary border layer according to 
the invention is between all Windings of the me 
tallic layers. 

TËThe number of full dielectric Bayers as welk as 
the number of inter Mediary marrow dielectric 
layers may be increased as indicated in Figs. 3 
to 5 to suit individual conditions. 

After winding, the produced rol is preferably 
pressed to a, configuration as shown in Fig. 4 and 
in such manner that there is a gradual increase 
of thickness between öne centra portion é and 
the border portions 2 and 3. The layers of the 
central portion and the layers of the border por 
tions are closely adjacerat after pressing. The 
transition of full dielectric layers and the metal 
lic layers from the middle portion to the mar 
ginal portions is gradual to avoidi sharp bendiing, 
cracking and breaking of the latter. For this 
purpose the intermediary dielectric strips are of 
different and graded Width as ShoWen in Fig. 3, for 
exKampe. 

Figures 3 to 5 illustrate diagrammatically Wari 
ous arrangements of intermedia.Fry layers for pro 
ducing a graded transition from the middle por 
tion to the border portions of the condenser. 
Narrow intermediary layers R, may be arranged 
between all full dielectric layers D as im Figs. 3 
and &, or intermediary layers R, may be omittedi 
between layers O as in Fig. 5. Å narrow inter 
mediary layer R, may ke directly adjacent both 
surfaces of the metaliic layers B, as in Fig. 3, or 
such layers may be of Ritted, as im Fig. 4. 
A portion of the narrow intermediary layers, 

R3, may alternate with the full layers O and an 
other portion of the intermediary layers, R4, may 
be arrainged in stacks of three, adjacent metallic 
layers 3, as illustrated in Fig. 6. The arrange 
ment may be modified according to Fig. 7 where 
a stack of five narrow layerS is placed betweem 
the centrally located full layers between two me 
tallic layerS and other KnarroW layerS alternate 
with the full layers closer to the metallic layers. 
A further variation of the arrangement accord 
ing to the invention is shown in Fig. 8 whereby a, 
package of narrow dielectric layers is directly ad 
jacent the metallic layers and another package 
is betWeen the full layers in the middle between 
Wo metallic layers and the packages alternate 
with single marrow layers in the remaining spaces 
between the full layers. 

It is also possible to arrange all packaged 
narrow layers between full layers, as in Fig. 9. 

In the arrangements as per Figures 8, 11, 12 
and 13 the metallic layers B3 project laterally 
from the dielectric for better cooling of the con 
denser. 

Figs. 10 and ili illustrate arrangements ac 
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cording to the invention in which narrow metal 
lic intermediary layers 4 and 5 are inserted in 
the lateral portions of the condenser. In the 
modification shown in Fig. 11 the intermediary 
narrow metallic layers inserted between the 
same dielectric layers, i. e. positioned at the same 
dielectric level are electrically conductively inter 
conpnected by conduits 6 and 7, respectively, dis 
posed outside of the condenser. This assures 
equal voltage distribution throughout the body 
of the enlarged dielectric. 

If conduits 6 and 7 are positioned inside the 
condenser special insulation of the conduits is 
eSSential. 
The narrow intermediary metallic layers 4 and 

5 may be individual foil material or applied to 
the dielectric layers by spraying, pressing, or 
steaming electrically conductive material there 
Ol. 
The local enlargement of the dielectric mate 

rial may be produced in part by folding insulat 
ing layers 8 and 9 around the ends of the metallic 

. layers which do not project from the condenser. 
The ends of layers 8 and 9 are of different length 
for assuring graded transition from the thin cen 
tral portion to the thick marginal portions of the 
condenser. If the metallic layers do not project 
at all from the condenser both ends may be en 
veloped by or embedded in dielectric material 
such as 8 and 9. 
The number of narrow intermediary dielectric 

layers in the embodiments of the invention ac 
cording to FigS. 3 to 12 may be chosen to suit 
individual conditions. To obtain practical re 
sults at least two, preferably more intermediary 
narrow dielectric layers must be provided in the 
dielectric composed of six full layers as shown by 
way of example in these figures. 

Fig. 13 illustrates a modification of the ar 
rangement according to Fig. 12. The local en 
largement of the dielectric mass is effected part 
ly by applying insulating masses i 0 and I i of 
drop like cross Section around the lateral edges 
of the metallic layers B3 which do not project 
from the condenser. 
The thickneSS of the individual full width and 

narrow insulating layers may be the same, or 
different, or may be different in groups to suit in 
dividual requirements. It is, however, im 
portant that there be a minimum of mechanical 
Strain at the transition from the thin to the 
thick portions of the condenser and this is the 
case if the rules laid down above are followed. 

Preferably the inserted narrow intermediary 
layers are made of dielectric material whose di 
electric constant is smaller than that of the full 
layers. It is thereby made possible to reduce the 
field strength in the impregnating medium in 
the marginal portions Since within the border 
regions the mean dielectric constant of all insu 
lating layers is reduced with respect to the di 
electric constant of the impregnating medium. 
The dielectric constant of the individual layers 

forming the dielectric may be chosen freely to 
obtain desired conditionS. 

Fig. 14 illustrates a finished pressed con 
denser coil according to the invention, and Fig. 
15 a Stack of Such coils which shows that a num 
ber of coils according to the invention require 
little more space than conventional coils of same 
thickness as the middle portions of the improved 
coils. 

Fig. 16 illustrates a modified stacking method 
whereby the improved condensers require prac 
tically the same Space as the same number of 
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6 
conventional condensers. With the new coils 
relative displacement of the individual condenser 
coils is impOSSible. 
While I believe the above described embodi 

ments of my invention to be preferred embodi 
ments, I wish it to be understood that I do not 
desire to be limited to the exact details of 
method, design, and construction shown and de 
scribed, for obvious modifications will occur to a 
perSon skilled in the art. 

I claim: 
1. In an electric roll condenser having more 

than two metallic layers and between each two 
metallic layers a dielectric built up of a plurality 
of full width insulating layers and having a mid 
dle portiom and marginal portions, at least one 
relatively narrow insulating layer inserted be 
tween two of said full width layers in each of said marginal portions. 

2. In an electric roll condenser having more 
than two metallic layers and between each two 
metallic layers a dielectric built up of a plurality 
of full width insulating layers and having a mid 
dle portion and marginal portions, a plurality of 
relatively narrow insulating layers disposed in 
Said marginal portions between two metallic lay 
erS and relatively slidably interspersed between 
Said full width insulating layers. 

3. In an electric roll condenser having more than 
two metallic layers and between each two metallic 
layers a dielectric built up of a plurality of full 
width insulating layers and having a middle por 
tion and marginal portions, a plurality of relative 
ly marrow insulating layers disposed in said mar 
ginal portions between two metallic layers and in 
terspersed between said full width insulating lay 
ers, the width of said narrow layers being dif 
ferent and said narrow layers being disposed con 
secutively according to their width for obtain 
ing a graded overall configuration. 

4. In an electric condenser having between two 
metallic layers a dielectric composed of a plurality 
of full width layers and having a middle portion 
and marginal portions, a plurality of relatively 
narrow insulating layers alternating with Said 
full width layers in a portion thereof and dis 
posed in said marginal portions, and a plurality 
of adjacent narrow layers disposed in said mar 
ginal portions between other of Said full width 
layerS. 

5. In an electric condenser having between two 
metallic layers a dielectric composed of a plurality 
of full width layers and having a middle portion 
and marginal portions, a plurality of said full 
width layers being adjacent to one another and 
forming packages which are adjacent to said 
metallic layers, and a plurality of relatively nar 
row insulating layers adjacent to one another and 
forming packages inserted in said marginal por 
tions between other of said full width layers. 

6. In an electric condenser having between two 
metallic layers a dielectric built up of a plurality 
of full width insulating layers and having a mid 
dle portion and marginal portions, said metallic 
layers having lateral-edges disposed within a mar 
ginal portion, and a plurality of relatively narrow 
inSulating layerS disposed in each of Said mar 
ginal portions between said metallic layers, at 
least, one of said narrow layers surrounding a lat 
teral edge of said metallic layers. 

7. In an electric condenser having between two 
metallic layers a dielectric built up of a plurality 
of full width insulating layers and having a mid 
dle portion and marginal portions, Said metallic 

75 layerS having lateral edges disposed within a mar 
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ginal portion, and am insulating Aass disposed on 
said edges and having greatest thickness att öne 
outermost portion thereof and tapering toYºward 
the center of said metallic layers and the midide 
of the conden Ser. 

8. An electric condenser as defined in cai 
10, said narrow metallic layers peritaining to WF70 
different marginal portions being pairwise ga 
vanically interconnected. 

9. In an electric condenser having between twºyo 
metallic layers a dielectric built up of a plurality 
of full width insulating layers and having a middle 
portion and marginal portions, a plurality of "el 
atively narrow insulating layers disposed in sai?i 
marginal portions between two metallic layers 
and interspersed between said full width insulai 
ing layers, said metallic layers having edges dis 
posed in said marginal portions, and an insulating 
mass surrounding said edges and being thickest: 
thereat and tapering along the marginal portion 
of the metallic layer whose edge it surrounds to= 
ward the center of the condenser. 

10. In an electric roll condenser having more 
than two metallic layers and between each two 
metallic layers a dielectric built up of a pluraliitty 
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&3 
of full width insulating ilayers and having a Maid 
dle porto, and MMN82,rgi à portions, the combina 
tion of a plurality of Irelatively Introvy insulating 
layerS disposed in Said arginai gorios between 
two metallic layers and interspersedi between said 
fuil width insulating layers, and Irelatively narrow 
Imetallic layers imbeddied in the so inickened rimar 
ginal portions o said dielectric. 
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