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10 Claims.

The present invention relates to an improved
construction of electric condensers more particu-
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 condenser' 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 lonization 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 fleld
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 laminatéd 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
condenser, .

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 mafgin
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

Ue~V14xXU1~1.18 Ui

whereby Ui 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 .

Ua~ V0.0 X U1~0.84 X U

may then prevail between in intermediary and a
full width layer and a voltage of Us=2XU3~1.68
U1 may prevail between the two full width layers
and on the condenser itself which amounts to
an increase of 68% of the lonization voltage. By
thickening of the marginel region 1.4 times and
embedding of an intermediary metallic layer the
power of the condenser may be increased by the
square of the increase in voltage, 1. e. by
1.682=2.8. With the present invention con-
densers may be built which can carry & Joad 4
times as great as that of conventional condensers,
at unchanged capacity, by doubling the thickness
of the border regions and insertion of & metallic
intermediary layer, as long as the dielectric re-
sistence of the unthickened portions is sufiicient.
The increase of volume of the improved con-
denser amounts 1o not more than 1 fo 2% at suit-
able piling of the individual condenser windings.

Further and obther objecis of the present in-
vention will be hereinafter set forth in the ac-
companying specification and claims and shown
in the drawings which, by way of llustration,
show what I now counsider to be preferred em-
bodiments of my inventioxn.

In the drawings:

Fig. 1 is s cross sectlonal view of & condeunser
sirip according to the invention suitable to be
rolled to form o coil, and before it is compressed.

Flg. 2 is & cross sechional view of a condenser
made up of & sirip as ilusirated in Fig. 1 and
rolled over once and compressed.

Tig. 3 is o disgrammatic cross section of g mod-
ified condenser strip according e the invention
before it s rolled and/or pressed.

Tig. 4 1s o dlagrammabic cross sectional view of
snother modification of layer arrangement in a
condenser sirip according to the invention suit-
able to be coiled.

Figs. 5 to @ are disgrammatic showings of cross
sections of further modifications of layer ar-
rangements in & condenser according o the in-
vention, before being rolled and/or pressed.

Figs. 10 and 11 are diagrammatic cross sec-

tional views of modifled layer arrangements ac-
cording to the invention comprising narrow me-
tallic intermediate layers in the thickened mar-
gingal regions.
. Tigs. 12 and 13 show cross sections through
modified condensers according o the invention
having the edges of melballic layers embadded In
the dielectric, enveloped in supplemental insulat-
ing matber.

Fig. 14 is 2 perspective view of & fattened con-
denser roll according to the invention,

e, 15 s o perspective lusiration of a stack
of pressed condenses rolls according to the inven-
tlom. i

Fig. 16 is o perspective view of a modified stack
of pressed condenser coils according to the inven-
tion.

Like paris ere designated by like numerals
and/or letters in all figures of the drawings,

Referring more particularly to Figures 1 to 13
of the drawings these illustrate cross sections
through stacks of insulsting and metallic layers
arranged according to the invention, as they are
used for winding condenser coils. In Figs. 1 and
2 actusl sections of the individual layers are
shown whereas Figures 3 to 13 are more dia-
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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 on
both marginal portions of the condenser by dot-
ted lines B. 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 Ri inserted in the border re-
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gions of the condenser between full width layers
D1 and Dz of insulating material between the me-
tallic layers B: and B2 Intermediary narrow
layers Ra must be provided on top of the dielec-
tric layer Ds, as shown, or below layer Ds, 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.

The number of full dielectric layers as well as
the number of intermediary narrow dielectric
layers may be increased as indicated in Figs. 3
to 5 to suit individual conditions.

After winding, the produced roll is preferably
pressed to o configuration as shown in Fig. 14 and
in such manner that there is & gradual increase
of thickness between the central portion § and
the border portions 2 and 8. The layers of the
central portion and the layers of the border por-
tions are closely adjacent efter pressing. The
transition of full dielectric layers and the metai~
lic layers from the middle portion to the mar-
ginal portions is gradual to avoid sharp bending,
cracking and breaking of the latter. For this
purpose the intermediary dielectric strips are of
different and graded width as shown in Fig. 3, for
example.

Figures 3 to 5 {llustrate disgrammaiically vari-
ous arrangements of intermediary layers for pro-
ducing 2 graded transition from the middle por-
tion to the border portions of the condenser.
Narrow intermediary layers R mey be arranged

45 between all full dielectric layers D as in Figs. 3

and 4, or intermediary layers R may be omitted
between layers D as in Pig. 5. A narrow inter-
mediary layer R may be directly adjacent both
surfaces of the metallic layers B, as in Fig. 3, or

50 such layers may be omitled, as in Fig. &.

A portion of the narrow intermediary layers,
Rs3, may alternate with the full layers D and an-
other portion of the intermediary layers, R4, may
be arranged in stacks of three, adjacent metallic

55 layers B, as illustrated in Fig. 6. The arrange-

ment may be modified according to Fig. 7 where
s stack of five narrow layers is placed between
the centrally located full layers between two me-
tallic layers and other narrow layers alternate

g0 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

@5 is between the full layers in the middle between

two metallic layers end the packages alternate
with single narrow layers in the remaining spaces
between the full layers.

It is also possible to arrange all packaged

70 narrow layers between full layers, as in Fig. 9.

76

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

Figs. 10 and 11 illusirate 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-
connected by conduits 6 and 1, 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
§ may be individual foil material or applied to
the dielectric layers by spraying, pressing, or
steaming electrically conductive material there-
on.

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.

Pig. 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 i0 and 11 of
drop like cross section around the lateral edges
of the metallic layers Bs 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 middie 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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conventional condensers. With the new colls
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 &
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 s mid-
dle portion 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 narrow insulating layers disposed in said mar-

5 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 harrow
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

76 layers having lateral edges disposed within a mar-
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ginal portion, and an insulating mass disposed on
said edges and having greatest thickness af the
outermost portion thereof and tepering toward
the center of sald metallic layers and the middie
of the condenser. )

8. An electric condenser as defined in claim
10, said narrow metallic layers pertaining to two
different marginal portions being pairwise gal-
vanically interconnected.

9. In an clectric condenser having between two
metallic layers a dielectric built up nf a plurality
-of full width insulating layers and having a middie
portion and marginal portions, a plurality of yel-
atively narrow insulating layers disposed in sald
marginal portions between two metallic layers
and interspersed between sald full width insulag-
ing layers, said metallic layers having edges dig-
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 plurality
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of full width insulating layers and having a mid-
dle portion and merginal portions, the combina-
tion of o plurality of relatively narrow insulating
layers disposed in sald marginel portions between
two metallie layers and interspersed between said
full width insulating layers, and relatively narrow
metallic layers imbedded in the so thickened mar-
ginal portions of said dlelectric,
ALBERT LIBCETL.
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