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GAS FILLED MEASURING CONDENSER 
The present invention relates to a condenser, and in 

particular to a condenser used for measuring purposes 
in which the high voltage electrode and the low voltage 
electrode are arranged on the inside of an insulating 
casing ?lled with a gas. 
With the frequently used pressure gas condensers ac 

cording to Schering-Vieweg for high and very high volt 
ages, as are required for measurements, especially for 
loss factor measurements, instrument transformer cali 
brations,>etc., the high voltage electrode and the low 
voltage electrode consist of metallic cylinders coaxially 
surrounding one another which are accommodated in 
an insulating tube or pipe ?lled with pressure gas, i.e., 
with a compressed gas. As a rule, the high voltage elec 
trode is secured at the metallic cover of the insulating 
tube which is at the high voltage potential whereas the 
cylindrical low voltage electrode surrounded by the 
high voltage electrode is carried by a column secured 
on the grounded floor plate of the insulating tube. 
These prior art compressed gas condensers distinguish 
themselves by a low loss factor and by a practically 
non-measurable independence from external or foreign 
?elds. However, the external insulation offers difficul 
ties since the ?eld is not controlled by intermediate 
electrodes but instead the potential is reduced in a sin 
gle stage. Furthermore, a coaxial cylindrical ?eld is 
more unfavorable electrostatically than, for example, a 
?eld’ which forms between approximately ?at elec 
trodes. For achieving a high dielectric strength, it is, 
therefore necessary to improve the insulating proper 
ties of the pressure gas which has been achieved with 
the heretofore customary constructions by the use of a 
high pressure in the pressure gas container approxi 
mately at a magnitude of 14 atm.g_ (atmosphere gauge) 
(Keller: “Konstanz der Kapazitaet von Pressgas 
kondensatoren,” ETZ-A Volume 80, 1959, pages 
757-761). J , 

To avoid these dif?culties, a high voltage condenser 
for measuring purposes has been disclosed which is 
characterized in that the two preferably spherically 
shaped or semi-spherically electrodes thereof are ar 
ranged one above the other in the axial direction of the 
insulating tube on the inside of an essentially cylindri 
cal intermediate electrode which is secured approxi 
mately at half the height in the insulating tube and is 
held at a potential lying between the potential of the 
high voltage electrode and the low voltage electrode 
(German Offenlegungsschrift 1,514,203). 
With such a condenser, the external insulation prob 

lem becomes ‘considerably more simple because the 
voltage is reduced at two places of the insulating tube. 
With the same insulating tube diameter and the same 
permissive surface ?eld strength, one can therefore 
control approximately twice the voltage than with the 
pressure gas condensers according to Schering-Vieweg 
as mentioned h‘ereinabove. It is also of advantage that 
the gas pressure in the pressure gas container can be 
kept lower than necessary heretofore. With the use of 
sulfur- hexafluoride one is able to get along even with 
a pressure of 2-3 atm.g, (atmospheric excess pressure). 
While one does not obtain a'complete independence 
from external ?elds as with the condensers having mu 
tually coaxial high and low voltage electrodes, the ex 
ternal ?eld in?uence nonetheless is so slight that it does 
not disturb or cause any problems. 
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2 
The present invention relates to a condenser, espe 

cially for measurement purposes, in which the high 
voltage electrode and the low voltage electrode are ar 
ranged on the inside of an insulating casing housing 
?lled with gas. 
The present invention is concerned with the task to 

so construct such a condenser that it excels by a slight 
requirement in insulating gas, a high operational reli 
ability and safety and small dimensions. 
The underlying problems are solved according to one 

embodiment of the present invention in that the space 
between the high voltage electrode and of the low volt 
age electrode is closed off insulatingly gas-tight and 
that the pressure of the gas in the space formed by the 
high voltage electrode and the low voltage electrode is 
higher than the pressure of the gas in the space between 
the electrodes and the insulating casing housing. 
By the subdivision of the condenser into a measure 

ment condenser spaced formed by the high voltage 
electrode and the low voltage electrode and into a lead 
in space disposed outside of the electrodes and delim 
ited by the insulating casing housing, whereby exclu 
sively the measuring condenser space is provided with 
the higher gas pressure required for the rated voltage 
whereas the lead-in space has a considerably lower gas 
pressure, one achieves a considerable saving in insulat 
ing gas. The gas pressure can be selected relatively high 
in the comparatively small measurement condenser 
space. As a result thereof, the radial distance between 
the electrodes, on the one hand, and between the elec~ 
trodes and the insulating casing housing, on the other, 
can be reduced because dielectric strength increases 
with the pressure of the insulating gas, which enables 
a slender design and small construction. The over-all 
insulating gas expenditure is relatively small compared 
with the known condensers of this type because the gas 
pressure in the lead-in space which has a considerably 
larger volume than the measurement condenser space, 
can be relatively low. The pressure may preferably 
amount to about 1 ata in the lead-in space. 
The subdivision of the condenser space according to 

the present invention into a measurement condenser 
space with higher gas pressure and into a lead-through 
space with lower gas pressure is applicable with advan 
tage not only to condensers which are designed accord 
ing to the constructional principle of Schering-Vieweg, 
i.e., with mutually coaxial high voltage and low voltage 
electrodes but with the same or similar advantages also 
to condensers having electrodes arranged axially one 
above the other and an auxiliary electrode according to. 
Kind. ‘ 

The present invention according to a further embodi 
ment therefore also relates to a condenser, especially 
for measurement purposes, in which the high voltage 
electrode and the low voltage electrode are surrounded 
far-reachingly by an auxiliary electrode which is at ap 
proximately half the high voltage potential whereby the 
auxiliary electrode is arranged either completely or 
partially on the inside of an insulating casing housing 
?lled with a gas. According to the present invention, 
the space between the high voltage electrode and the 
auxiliary electrode, on the one hand, and between the 
low voltage electrode and the ‘auxiliary electrode, on 
the other, is closed off insulatingly gas-tight whereby 
the pressure of the gas in the space constituted by the 
high voltage electrode, the low voltage electrode and 
the auxiliary electrode is higher than the pressure of the 
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gas in the space or spaces between the electrodes and 
the insulating casing housing. In addition to the advan 
tages described above, the further advantage is 
achieved thereby that the axial distance between the 
high voltage electrode and the low voltage electrode 
can be reduced whence the capacity of the condenser 
is increased which is frequently desirable. 
Accordingly, it is an object of the present invention 

to provide a condenser, especially for measurement 
purposes which avoids byv simple means the aforemen 
tioned shortcomings and drawbacks encountered in the 
prior art. ' 

Another object of the present invention resides in a 
condenser of the type described above in which the ex 
ternal insulation problem is considerably simpli?ed 
while at the same time a signi?cant saving in insulating 
gas is realized. ' 
A still further object of the present invention resides 

in a pressure gas condenser which is extraordinarily re 
liable in operation and distinguishes itself by small di 
mensions. , ‘ 

Another object of the present invention resides in a 
condenser of the type described above in which the ca 
pacity of the condenser can be increased. 
These and further objects, features and advantages of 

the present invention will become more apparent from 
the following description when taken in connection 
with the accompanying drawing which shows, for pur 
poses of illustration only, two embodiments in accor 
dance with the present invention, and wherein: 

FIG. 1 is a longitudinal cross-sectional view through 
a condenser in accordance with the present invention 
with high voltage and low voltage electrodes arranged 
coaxially to one another; and I ' 
FIG. 2 is a longitudinal cross-sectional view through 

a condenser according to the present invention with 
high voltage and low voltage electrodes arranged one 
above the other in the axial direction of the insulating 
casing as well as with an auxiliary electrode surround 
ing the same. 
Referring now to the drawing, and more particularly 

to H0. 1, the condenser illustrated in this ?gure, pref 
erably a pressure gas condenser for high and very high 
voltages, includes an insulating casing 1 consisting of 
casting resin or any other suitable insulating material as 
known in the art, which is closed off at the top by a me 
tallic cover 2 having a shielding hood 3 and at the bot 
tom by a metal bottom 4. A low voltage electrode 5 is 
completely shielded by a high voltage electrode 6 sur 
rounding the same. The high voltage electrode 6 is ex 
tended downwardly relatively far and terminates in a 
bulged or beaded ring 7 that has such a small distance 
from a grounded tubular member 8 carrying the low 
voltage electrode 5 that no external ?eld lines can pen 
etrate onto the measurement layer. A feed line leading 
to the measurement electrode (low voltage electrode) 
5 is designated by reference numeral 9 which is dis 
posed within the grounded support pipe 8. A support 
ring 10 is secured at the high voltage electrode 6; one 

7 end of a conical-disk-shaped supporting-type insulator 
bushing 11 preferably consisting of conventional cast 
ing resin is connected in a gas-tight manner to support 
ring 10, for example, by means of threaded connec 
tions. The other end of the supporting-type bushing 11 
which tapers conically may be secured‘gas-tight also by 
means of threaded connections ontoa support ring 12 
at the support pipe 8. ‘ ' I 
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4 
The space closed off gas-tight by the supporting-type 

bushing 11 between the low voltage electrode 5 and the 
highvoltage electrode 6 is ?lled with an inert gas, for 
example, nitrogen or with an electro-negative gas, pref 
erably sulfur hexa?uoride having a higher pressure. 
The gas pressure P1 of the insulating gas in the mea 
surement condenser space formed by the electrodes 5 
and 6 may preferably be within vthe range between 
about i and 10 atm.,,_ The gaswpressure P2 in the lead-in 
space disposed on the outside of the electrodes 5 and 
6 may amount preferably to about 1 ata. Also, the lead 
in space is ?lled preferably with an inert or electro 
negative gas, preferably sulfur hexa?uoride. As a result 
of the subdivision of the condenser according to the 
present invention into the two pressure spaces, the ex 
penditure in insulating gas is considerably reduced 
compared to the known constructions. Since the elec 
trode distances can be kept small in the measurement 
condenserspace, one additionally obtains a very com 
pact, slender type of construction. , 
The condenser illustrated in FIG. 2 includes also an 

insulating casing 21 which is closed off at the top by a 
metal cover 22 with a shielding hood 23 and at the bot 
tom by a metal bottom 24. Approximately at half the 
height of the insulating casing 21 are located the elec 
trodes 25 and 26 disposed one above the other in the 
direction of the casing axis and, for example, provided 
with a Rogowski-pro?le or plate-shaped. The high volt 
age electrode 25 is secured at the cover 22 by means 
of a pipe or tubular member 27 whereas the low voltage 
electrode 26 is carried by a pipe or tubular member 28 
secured at the bottom 24. The high voltage and low 
voltage electrodes 25 and 26 are surrounded by an aux 
iliary electrode 29 closed off in a gas-tight manner and 
?lled with an insulating gas of higher pressure. The aux 
iliary electrode 29 arranged on the inside of the insulat 
ing casing 21 consists of two approximately semi 
spherically shaped shells 30 and 31 which are provided 
each with an aperture 32 and 33 for the tubular support 
members or pipes 27 and 28 of the electrodes 25 and 
26, respectively. The apertures 32 and 33 of the hous 
ing shells 30 and 31 are closed off ‘gas-tight by cone 
shaped supporting-type insulator bushings 34 and 35 
tapering in the upward and downward direction respec 
tively and preferably consistingrof casting resin of any 
suitable known type. Support rings 36 and 37 consist 
ing preferably of insulating casting resin and secured at 
the housing shells 30 and 31 are provided as abutment 
surfaces for the conically shaped supporting-type bush 
ings 34 and 35. The insulating casing 21 is subdivided 
into two insulating casing portions 38 and 39 which are 
provided with recesses 41 and 42 at the separating 
place 40, in which are guided ?ange rings 43 and 44 se 
cured at the outwardly bent edge of the housing shells 
30 and 31 and are threadably secured with the insulat 
ing casing portions 38 and 39 by means of screws or 
bolts 45 and 46 distributed over the circumference. 
The insulating casing portions 38 and 39 are connected 
with each other in a gas-tight manner by sealing rings 
(not shown) with the use of bolts or screws 49 mounted 
at the projections 47 and 48. The separating place 40 
is surrounded by an annular screening electrode 50. 
The tubular support members 27 and 28 consist each 
of two portions 51, 52 and 53, 54 whereby the separat 
ing places 55 and 56 are provided in proximity of the 
tapering ends of the conically shaped supporting-type 
bushings 34 and 35. Threaded pins 57 and 58 secured 
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at the end of the shorter partial tubular members 52 
and 54 disposed on the inside of the auxiliary electrode 
29 serve as connecting means of the tubular support 
portions 51, 52 and 53, 54. As a result thereof, 
temperature-conditioned changes in length of the tubu 
lar support members 27 and 28 have no in?uence on 
the main capacity of the condenser conditioned by the 
electrodes 25 and 26 with different coefficients of ex 
pansion between the tubular support members 27, 28 
and the insulating casing 21. Thus, a matching of the 
coef?cients of expansion which is possible as such, of 
the tubular support members 27 and 28 to the insulat 
ing casing 21 can therefore be dispensed with. The aux 
iliary electrode 29 is ?lled with an electro-negative gas, 
preferably sulfur hexa?uoride. The pressure of the in 
sulating gas lies preferably again withinthe range of be 
tween about 1 and 10 atm._,,. Also. the space‘(lead~in 
space) located on the outside of the auxiliary electrode 
29 and surrounded by the insulating casing 21 can be 
?lled with an electro-negative gas, however, having a 
lower pressure, for example, about I ata. Also mixtures 
of electro-negative gases with other inert gases can be 
used both in the measurement condenser space as also 
in the lead-in space. A relatively high pressure on the 
inside of the measurement condenser space makes it 
possible that with a predetermined rated voltage, the 
electrode surfaces F can be increased and the electrode 
spacing A can be decreased, which brings about a 
higher capacity as is desirable for various measure 
ments. On the other hand, with an unchanged electrode 
surface F and electrode spacing A, and with a higher 
insulating gas pressure in the auxiliary electrode 29, the 
condenser could be loaded with a higher voltage. An 
increase of the pressure P, on the inside of the auxiliary 
electrode 29 requires as a rule no increase of the pres 
sure P2 of the space surrounded by the insulating casing 
21 on the outside of the auxiliary electrode 29. Instead, 
a gas pressure P2 of preferably about 1 ata suf?ces even 
with high up to very high voltages in the lead-in space 
if also this pressure space is ?lled with an inert, prefera 
bly electro-negative gas. ' 
The auxiliary electrode 29 need not necessarily be 

located completely on the inside of the insulating cas 
ing 21. For example, the insulating casing portions 38 
and 39 could also be secured at the support rings 36 
and 37 whereby the diameter of the insulating casing 
portions 38 and 39 would be considerably reduced. 
The electrodes 25 and 26 may also have a shape differ 
ent from that shown on the drawing, for example, the 
shape of a ball, of a mushroom or of an elipsoid. Instead 
of cone-disk-shaped supporting-type bushings, also 
disk-shaped or funnel-shaped supporting type bushings 
can be used. 
A further signi?cant advantage of the present inven 

tion resides in that both in the embodiment according 
to FIG. 1 as also in the embodiment according to FIG. 
2, the gas pressure in the space constituted by the high 
voltage electrode and the low voltage electrode or/and 
the auxiliary electrode and the gas pressure in the space 
or spaces between these electrodes and the insulating 
casing housing can be so adjusted in each case that the 
product of gas volumes and gas pressure in both pres 
sure spaces is so selected that the condenser can be 
shipped in the ready-to-use condition (with gas ?lling) 
taking into consideration the applicable safety rules 
and requirements. As a result thereof, condensers, 
preferably pressure gas condensers up to the highest 
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6 
occurring voltage planes can be shipped ready for use 
whereby considerable costs can be saved for the dis~ 
charge and re?lling of the insulating gas as well as for 
the preparation thereof at the location of use of the 
condenser. 
While I have shown and described two embodiments 

in accordance with the present invention, it is under 
stood that the same is not limited thereto but is suscep 
tible of numerous changes and modi?cations as known 
to those skilled in the art, and I therefore do not wish 
to be limited to the details shown and described herein 
but intend to cover all such changes and modi?cations 
as are encompassed by the scope of the appended 
claims. 
What I claim is: 
l. A condenser, especially for measurement pur 

poses, comprising an insulating casing housing means, 
electrode means including a high voltage electrode 
means and a low voltage electrode means arranged on ' 
the inside of said insulating casing housing means ?lled 
with a gas, characterized in that a ?rst space is formed 
between the high voltage electrode means and the low 
voltage electrode means and is closed off insulating 
gas-tight, and in that the pressure of the gas in said ?rst 
space which does not extend beyond the electrode 
means is higher than the pressure of the gas in a second 
gas-tight space formed between said high voltage elec 
trode means and the insulating casing housing means. 

2. A condenser, especially for measurement pur 
poses, comprising an insulating casing housing means, 
electrode means including a high voltage electrode 
means, a low voltage electrode means and an auxiliary 
electrode means arranged on the inside of said insulat 
ing casing housing means ?lled with a gas, character 
ized in that a ?rst space is delimited between said high 
voltage and low voltage electrode means, on the one 
hand, and said auxiliary electrode means, on the other 
and is closed off insulating gas-tight, and in that the 
pressure of the gas in said ?rst space is higher than the 
pressure of the gas in a second gas~tight space formed 
between said auxiliary electrode means and said insu 
lating casing housing means. 

3. A condenser according to claim 1, characterized 
in that one supporting-type bushing means is provided 
as closure for the ?rst space. 

4. A condenser according to claim 3, characterized 
in that said bushing means is of a disk-shape. 

5. A condenser according to claim 3, characterized 
in that said bushing means is of cone-disk shape. “ 

6. A condenser according to claim 3, characterized 
in that said bushing means is funnel shaped. 

7. A condenser according to claim 1, characterized 
in that the ?rst space is ?lled with an inert gas. 

8. A condenser according to claim 7, characterized 
in that said inert gas is nitrogen. 

9. A condenser according to claim 1, characterized 
in that the ?rst space is ?lled with an electro-negative 
gas 

in that said electro-negative gas is sulfur hexafluoride. 

11. A condenser according to claim 1, characterized 
in that the high voltage and low voltage electrode 
means are constructed as electrodes disposed coaxial 
to one another. 

10. A condenser according to claim 9, characterized ' 
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12. A condenser according to claim 1, characterized 
in that the gas pressure in the ?rst space amounts to 
about 1 to about 10 atm.,. 

13. A condenser according to claim 1, characterized 
in that the gas pressure in the ?rst space and in the sec 
ond space is so adjusted that the product of gas vol 
umes and gas pressure in both pressure spaces is so se 
lected that the condenser can be shipped in the ready 
to-use conditiontaking into consideration the applica 
ble safety regulations. 

14. A condenser according to claim 13, character’ 
ized in that the space is the ?rst space enclosed by the 
high voltage electrode means and the low voltage elec 
trode means. 

15. A condenser according to claim 13, character 
ized in that at least one lead-in insulator is provided as 
closure for the ?rst space. 

16. A condenser according to claim 15, character 
ized in that the space is the ?rst space enclosed by the 
high voltage electrode means and the low voltage elec 
trode means. 

17. A condenser, especially for measurement pur 
poses, in which a high voltage electrode means and a 
low voltage electrode means are surrounded at least 
far-reachingly by an auxiliary electrode means which is 
at approximately half the high voltage potential, and in 
which the auxiliary electrode means is arranged at least 
partially on the inside of an insulating casing housing 
means ?lled with a gas, characterized in that the space 
between the high voltage electrode means and the low 
voltage electrode means, on the one hand, and between 
the low voltage electrode means and the auxiliary elec 
trode means, on the other, is closed insulatingly gas 
tight, and in that the pressure of the gas in the space 
constituted by the high voltage electrode means, the 
low voltage electrode means, and the auxiliary elec 
trode means is higher than the pressure of the gas in the 
space between said electrode means and the insulating 
casing housing means. 

18. A condenser according to claim 17, character 
ized in that the auxiliary electrode means is arranged 
completely on the inside of the insulating casing hous 
ing means ?lled with a gas. 

19. A condenser according to claim 17, character 
ized in that the high voltage electrode means and the 
low voltage electrode means are constructed as elec 
trodes disposed one above the other in the axial direc 
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8 
tion of the insulating casing housing means. 

20. A condenser according to claim 17, character 
ized in that said electrodes have relatively large radii of 
curvature on the sides facing one another. 

21. A condenser according to claim 17, character 
ized in that said electrodes are plate-shaped. 

22. A condenser according to claim 17, character 
ized in that two supporting-type bushing means are pro 
vided as closure for the ?rst space. 

23. A condenser according to claim 22, character 
ized in that said bushing means is of disk-shape. 

24. A condenser according to claim 22, character 
ized in that said bushing means is of cone-disk shape. 

25. A condenser according to claim 22, character 
ized in that said bushing means is funnel shaped. 
26.’A condenser according to claim 17, character 

ized in that the ?rst space is ?lled with an inert gas. 
27. A condenser according to claim 26, character 

ized in that said inert gas is nitrogen. 
28. A condenser according to claim 17, character 

ized in that the ?rst space is ?lled with an electro 
negative gas. 

29. A condenser according to claim 28, character 
ized in that said electro-negative gas is sulfer hexa?uo 
ride. 

30. A condenser according to claim 17, character 
ized in that the gas pressure in the ?rst space amounts 
to about 1 to about 10 ata. 

31. A condenser according to claim 17, character 
ized in that the gas pressure in the ?rst space and in the 
second space is so adjusted that the product of gas vol 
umes and gas pressure in both pressure spaces is so se 
lected that the condenser can be shipped in the ready 
to~use condition taking into consideration the applica 
ble safety regulations. - 
32. A condenser according to claim 31, character 

ized in that several lead-in insulators are provided as 
closure for the ?rst space. 

33. A condenser according to claim 31, character! 
ized in that the ?rst space is enclosed by said auxiliary 
electrode means. - 

34. A condenser according to claim 32, character 
ized in that the ?rst space is enclosed by said auxiliary 
electrode means. 

* * * * * 


