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8 Claims. 

The invention relates to high tension con 
densers comprising a metal casing, one or more 
high tension leading-in conductors having in 
sulating sleeves which project into the metal cas 
ing, and one or more condenser units enclosed 
in the metal casing, the space between the con 
denser unit or units and the casing being ?lled 
with an insulating substance or insulating oil. 
Hitherto, in condensers of this kind, the con 
denser units were arranged underneath the lead 
ing-in conductors and they were secured to the 
casing by means of separate supporting members 
consisting of solid insulating material. As the 
surface of these supporting members can easily 
cause leakage currents, it is necessary, more espe 
cially in the case of high voltages, to leave a 
great distance between the condenser units and 
the casing. Further, in an arrangement of this 
kind, the space next to the insulating sleeve of 
the leading-in conductor projecting into the 
metal casing, which space in the case of high 
tension currents may be large owing to the re 
quired length of the leading-in conductors, is not 
usefully utilized. This leads togidimensions oi 
casing which are very great. Moreover a com 
paratively large amount of ?lling material or 
insulating oil as well as a large-number of sup 
porting members of solid insulating material are 
required. In consequence of these disadvantages 
the apparatus becomes large, heavy and expen-' 
sive. - 

In the construction according to the present in 
vention, it is possible to dispense with separate 
supporting members for securing the condenser 
units to the casing and usefully to utilize‘, for the 
production of capacity, the space around the in 
sulating sleeve of the part of the high tension 
leading-in conductor which projects into the 
metal casing so that the dimension of the whole 
of the apparatus can be substantially reduced as 
compared with constructions as previously pro 
posed. . I 5 

According to the invention, the condenser units 
are arranged in the space next to the part of 
the insulating sleeve of the leading-in conduc 
tor which projects'into the metal casing and is 
secured to the said'projecting part. A suitable 
form of construction is obtained by using such 
condenser units which are formed by the wind-é 
ing of superposed alternate layers of metal foil 
and paper and which are provided with an open-, 
ing along the axis 015 the winding. According to 
one arrangement, such a condenser unit is placed 
on the surface of the part of the insulating sleeve 
of_ the leading-in conductor which projects into 
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the metal casing and is secured to the said part. 
of the insulating sleeve. According to another 
arrangement, a number of condenser units are 
arranged around the insulating sleeve leading-in 
conductor and supporting members are pro 
vided within the metal casing for securing the 
condenser units to the surface of the part of the 
insulating sleeve which projects into the metal 
casing, certain of the supporting members being 
secured to the insulating sleeve of the leading-in 
conductor and other of the supporting members 
being secured to the leading-in conductor, the 
said supporting members carrying bars of in 
sulating materials, each of which passes through 
the central opening of a respective condenser unit. 
Use may be made, instead of such single con 
denser units, of a column or columns of such 
condenser units connected in series with one an 
other. _ 

The invention is illustrated, by way of example, 
in the accompanying drawings, in which: 

Figure 1 shows a condenser unit which is partly 
unwound and which is provided with a central 
opening, 

Fig. 2 illustrates a, complete condenser unit 
which, according to the invention, is placed on 
the insulating sleeve of a high tension leading-in 
conductor and is secured to 'thesaid sleeve, the 
right-hand side of the figure showing the con 
denserunit in elevation and the left-hand side 
showing it in section, 

Fig. 3 is a perspective view of a column com 
posed of a number of‘ condenser units connected 
in series with one another, which column is placed 
on the insulating sleeve of the leading-in conduc 
tor and is secured thereto, 

Fig. 4 is a perspective view of an arrangement 
comprising three columns of condenser units 
connected in series, which columns are placed 
around a single insulating sleeve, 

Fig. 5 shows diagrammatically the complete 
mounting of‘a single condenser unit in a metalv 
casingv surrounding the said unit, 
. Fig. 6 illustrates diagrammatically a longi 
tudinal section of a form 01' construction as 
shown in Fig. 3, - ‘ 

Fig. 7 shows diagrammatically a'longitudinal‘ 
section of a’ construction of the character shown in 
Fig. 4 with the exception that it comprises two 
columns of'condense'r units connected in series 
withv one another, each column being placed- over 
an insulating sleeve, I _ _ 

Fig. 8 illustrates diagrammatically vin sectional 
elevation a modi?cation of the construction shown 
in Fig. 4, only two condenser; columns being 
arranged around the leading-in conductor, _ 
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2 
Fig. 9 shows diagrammatically a further modi 

flcation of the construction shown in Figs. 4 and 
8, more especially as regards the attachment of 
the condenser units, the construction comprising 
six columns of condenser units arranged around a 
leading-in conductor, 

Figs. 10 and 11 show diagrammatically different 
views of further modifications of the construc 
tions shown in Figs. 4, 8 and 9, 

Fig. 12 is a section through a combination of 
the forms of construction illustrated in the pre 
vious ?gures, and 

Figs. 13 and 14 show a special construction of 
several condenser units arranged around a lead 
ing-in conductor of thekind shown in Figs. 8 
and 9. 

Fig. 1 shows the manner of manufacture of a 
condenser unit which is wound and provided with 
a central opening. a and c are metal foils and 
b and d are the dig-electric which consists of sev- 
eral paper layers impregnated with oil. The metal 
foil a projects at one side and the metal foil 0 at 
the opposite side beyond the oil-impregnated 
paper di-electric. When winding, an opening is 
left free in the axis, which opening is subsequently 
used for ?xing the condenser unit. 

Fig. 2 shows the completed condenser unit e, 
which'is placed on the insulating sleeve 1’ sur 
rounding the leading-in conductor 9. The parts 
of the metal foils which project on either side 
are respectively pressed together by the metal 
caps hi and h: and thereby caused to. make good 
electric contact therewith. The metal cap ha is 
electrically connected with the conductor 9 by 
means of the screw-nut i, which serves for secur 
ing the condenser unit e to the insulating sleeve 
of the leading-in conductor. A bush k is in con 
tact with the metal cap hi and serves electrically 
to connect the said metal cap with the other ter-g 
minal oi the circuit. 

Fig. 3 shows in perspective the mounting of a 
condenser unit on the leading-in conductor. 
Three condenser units e1, e: and ea are placed on 
the insulating sleeve f or the leading-in conductor. 
The electric connection between these condenser 
units is effected by the compression of the parts 
of the metal foils which project beyond the di 
electric at the points I. At the two ends of the 
series-connected condenser units, the parts 01' 
the metal foils projecting beyond the di-electric 
are compressed by means of the metal caps hi and 
ha and thereby caused to make good contact there 
with, M and m1 are the metal casing and the 
cover thereof. Itl is the holder of the leading-in 
conductor which is generally earthed. 

Fig. 4 is a perspective view of a form of con 
struction comprising three columns, each of which 
consists of six condenser units connected in series 
with one another, all being arranged around a 
single leading-in conductor. In this case the lead 
ing-in conductor does not pass through the cen 
tral openings of the condenser units but separate 
supporting members 111, m are provided, the up 
per one of which is secured to the insulating 
sleeve of the leading-in conductor and the lower 
one of which is secured to the leading-in conduc 
tor. The individual columns are formed on rods 
0 of rigid insulating material and the individual 
rods _0 are secured to the supporting members 
m, m. This arrangement enables a large num 
ber of columns connected in parallel with one an 
other to be accommodated in a comparatively 
small space. The connection of the lower ends 0! 
the condenser columns with the conductor a 
is elected either by the supporting member n: 

1,991,707 
being made metallic or by conducting cables be 
ing provided between the terminals and the con~ 
ductor g and the condenser units in case the sup 
porting member n2 consists of insulating mate 
rial. In the same way the upper ends of the con 
denser units can be connected in parallel. Thus, 
if the supporting member n1 is made metallic it 
can be connected by using a downwardly ex 
tended holder k1 with the metal condenser con 
tainer or if the holder k1 is not made su?iciently 
long to touch the supporting member 11.1, the 
connection may be made by a cable conductor. 
If the supporting member 111 consists of-insulat~ 
ing material the various ends of the condenser ‘ 
columns must be connected together and with 
the metal casing by means of cables. The con 
nection of the ends of the condenser columns 
with the casing can be effected by means ‘of a 
guide provided on the casing cover m1 and by a 
connecting cable. 
The other ?gures illustrate various modi?ca 

tions of the invention diagrammatically. 
Fig. 5 of the accompanying drawings illus 

trates the simplest form for carrying the inven 
tion into eiiect. The condenser unit e is placed 
with its central hole over the high tension lead 
ing-in insulation f. The metal cap h2 projecting 
from the lower end of the condenser unit is con 
ductively connected by means 01’ a screw-nut i 
with the bolt g of the leading-in insulation carry 
ing the high voltage, and the metal cap hl 
which projects at the upper end of the unit is con 
ductively connected with the holder kl oi the 
leading-in insulator, which holder is generally 
earthed. 

Fig. 6 illustrates another form oi! construction 
according to the invention, in which use is made 
instead of a single unit e, of a column of similarly 
constructed condenser units e1, ex, ea etc., which 
are electrically connected in series with one an 
other. This arrangement is more suitable for 
higher voltages than that illustrated in Figure 5 
A further form of construction according to 

the invention is illustrated in longitudinal sec 
tion in Fig. 7. In the latter form of construc 
tion a number of, for instance 2, leading-in in 
sulators f1 and 12 project into the interior or the 
condenser casing, each'one supporting a column 
of the plurality of condenser units e1, e2, eto., con 
nected in series with one another. 
The arrangements hereinbefore reierred to per 

mit of various connections being effected, Fig. '7 
illustrating the arrangement in which the electric 
centre of a condenser constituted by two columns 
connected in series with one another,‘ is carried 
outside the casing 111 through a small separate 
leading-in insulator p. The said electric centre 
can thus be connected from the outside to any 
desired definite potentials, for instance earth po 
tential. 
A further constructional example is illustrated 

in Fig. 8. The high tension leading-in insulato 
carries two columns of condenser units connec 
in series with one another in the manner shown 
in perspective view Fig. 4. 
The supporting members m, 11.: consists of con 

ducting material. The holder kl is downwardly 
extended to such an extent that it can be brought 
into conductive connection with the supporting 
member 111. By this means the separate con 
denser columns are connected in parallel. 

Fig. 9 illustrates a support n which is suitable 
for the attachment of six columns. 

- The arrangement according to the invention 
may also be as shown in Fig. 10 in the Iorm of 
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condenser units arranged in several concentric 
layers around the leading-in insulator. Fig. 11 
illustrates a support suitable for the attachment 
of eighteen condenser units, six of which are ar 
ranged on an inner ring and the other twelve on 
an outer ring. 
According to the invention the arrangement 

illustrated in Figs. 6, 8 or 9 may be combined to 
gether. In that case the arrangements are ob 
tained, one 01’ which is illustrated in Fig. 12 which 
shows three columns of condenser units arranged 
next to one another. In these arrangements the 
leading-in insulator passes through the openings 
of the condenser units which are connected in se 
ries with one another and are arranged in the 
form of a column, the said leading-in insulator 
serving at the same time for the attachment of 
further columns of condenser units by means of 
supports 11. and m and rods 0 passing through the 
central openings of the condenser. 
In the condensers shown in Figs. 10 and 12, 

condenser columns are connected in the same 
manner as in Fig. 8, that is, by using conducting 
supporting members m and m, and the down 
wardly extended holder k1. - 

According to the invention the condenser units 
may be secured to the leading-in insulator as 
shown in Figs. 13 and 14 by means of separate 
supports 716 and m in such a manner that they 
come to lie along a spiral around the leading-in 
insulator, the insulator beingJ'secured in the 
holder k2. In Fig. 13 the condensers are shown 
connected with a leading-in conductor in by a 
cable‘ g. 

If desired, in the arrangements illustrated in 
Figs. 3, 4, and 6 to 10, use may be made of single 
condenser units instead of columns. ‘ 
In Figures 13 and 14 single condenser units 

have been shown, it being of course understood 
that, instead, use may be made of columns com 

- posed of a number of condenser units. 
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What I claim is: 
1. A high tension condenser comprising a metal 

casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a plurality of condenser units enclosed in 
the metal casing, each one consisting of windings 
of superposed alternate layers of metal foil and 
paper and having a central axial opening, sep 
arate supporting members provided within the 
metal casing one of which is secured to the in 
sulating sleeve of the leading-in conductor and 
one of which is secured to the leading-in con 
ductor and rods of insulating material carried by 
the said supporting members, and respectively 
passing through the central axial openings in the 
said condenser units, for securing the condenser 
units to the said insulating sleeve of the leading-in 
conductor. 

2. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a plurality of columns 01’ condenser units 
which are connected in series, each condenser unit 
consisting of windings of superposed alternate 
layers of metal foil and paper and having a cen 
tral axial opening, separate supporting members 
which are provided within the metal casing one‘ 
\of which is secured to the insulating sleeve of the 
leading-in conductor and one of which is secured 
to the leading-in conductor and rods of insulat 
ing material carried by the said supporting mem 
bers, and respectively passing through the cen 
tral axial openings of the columns in the'said 

75 condenser units connected in series with one an 

3 
other ior securing the condenser units to the said 
insulating sleeve of the leading-in conductor. 

3. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a plurality of condenser units enclosed 
in the metal casing and distributed concentrical 
ly around the leading-in conductor, each one 
consisting of windings of superposed alternate 
layers of metal foil and paper and having a cen 
tral axial opening, separate supporting members 
provided within the metal casing one of which 
is secured to the insulating sleeve of the leading 
in conductor and one of which is secured to the 
leading-in conductor, and rods of insulating ma 
terial carried by the said supporting members 
and respectively passing through the central axial 
openings in the said vconcentrically distributed 
condenser units, for securing the condenser units 
to the said insulating sleeve of the leading-in 
conductor. 

4. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
.ing an insulating sleeve projecting into the metal 
casing, a plurality of columns of condenser units 
which are connected in series and distributed 
concentrically around the leading-in conductor, 
each condenser unit consisting of windings oi 
superposed alternate layers of metal foil and 
paper and having a'central axial opening, sep- 
arate supporting members which are provided 
within the metal casing one of which is secured 
to the insulating sleeve 0! the leading-in con-‘ 
ductor and one of which is secured to the lead 
ing-in conductor, and rods of insulating material 
carried by the said supporting members and re 
spectively passing through the central axial 
openings of the columns in the said concentrically 
distributed condenser units connected in series 
with one another for securing the condenser units 
to the said insulating sleeve of the leading-in 
conductor. 

5. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a plurality of condenser units enclosed 
in the metal casing and distributed spirally 
around the leading-in conductor, each one con 
sisting of windings oi’ superposed alternate layers 
of metal foil and paper and having a central 
axial opening, separate supporting members 
provided within the metal casing one of which 
is secured to the insulating sleeve of the leading 
in conductor and one of which is secured to 
the leading-in conductor and rods of insulating 
material carried by the said supporting mem 
bers, and respectively passing through the central 
axial openings in the said spirally distributed con 
denser units, for securing the condenser units to 
the said insulating sleeve of the leading-in con 
ductor. - 

. 6. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a plurality-of columns 0! condenser units 
which are connected in series and distributed 
spirally around‘the leading-in conductor, each 
condenser unit consisting of windings of super 
posed alternate layers of metal foil and paper 
and having a central axial opening, separate 
supporting members which are provided within 
the metal casing one of which is secured to the 
insulating sleeve of the leading-in conductor and 
one of which is secured to the leading-in con 
ductor and rods of insulating material carried 
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by the said supporting members, and respective 
ly passing through the central axial openings of 
the columns in the said spirally distributed con 
denser units connected in series with one another 
for securing the condenser units to the said in 
sulating sleeve of the leading-in conductor. 

7. A high tension condenser comprising a metal 
casing, a high tension leading-in conductor hav 
ing an insulating sleeve projecting into the metal 
casing, a. number of condenser units enclosed in 
the metal casing, each consisting of windings of 
superposed alternate layers of metal foil and 
paper and having a central axial opening, and 
one of the said units being placed over the outer 
surface of the insulating sleeve of the leading-in 
conductor, means for securing the said condenser 
unit to the said insulating sleeve, a number of 
supports provided within the metal casing, one 
of which is secured to the insulating sleeve of 
the leading-in conductor and one of which is 
secured to the leading-in conductor, and rods of 
insulating material secured to the said supports 
and passing through the central axial openings 
of the other condenser units, and by means of 
which these condenser units are secured to the 
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said insulating sleeve of the leading-‘in con 
ductor. - 

8. A high tension condenser comprising a 
metal casing, a high tension leading-in conductor 
having an insulating sleeve projecting into the 
metal casing, a number of columns of condenser 
units connected in series and enclosed in the 
metal casing, each condenser unit consisting 
of windings of superposed alternate layers of 
metal foil and paper and having a central axial 
opening, and one of the said columns being placed 
over the outer surface 01’ the insulating sleeve of 
the leading-in conductor, means for securing the 
said column to the said insulating sleeve, a num 
ber of supports provided within the metal cas~ 
ing, one of which is secured to the insulating 
sleeve of the leading-in conductor and one of 
which is secured to the leading-in conductor, and 
rods of insulating material secured to the said 
supports and passing through the central axial 
openings of the other columns of condenser units, 
and by means of which these columns are se~ 
cured to the said insulating sleeve of the leading— 
in conductor. 
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