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[57] ABSTRACT 

A voltage transformer comprising a hollow support in 
sulator within which is arranged a main insulator and 
associated with this, a magnetic circuit, at least one 
primary winding and at least one secondary winding, 
together with necessary conductors. The main insula 
tor is of tubular form and made up of a number of 
metal foil tube elements located inside each other in 
such a manner as to overlap each other partially but 
not completely, with insulator elements of tubular 
form arranged between them. A ?rst winding (either a 
primary or a secondary winding) is located around the 
main insulator and a second winding (either a secon 
dary or a primary winding) is located inside the main 
insulator approximately opposite to said ?rst winding. 
The magnetic circuit comprises two separate core sec 
tions, one of which extends from the surface of the 
main/insulator, enclosing the ?rst winding, at least ap 
proximately to the other end of the main insulator and 
the other of which extends from the surface of the 
main insulator, enclosing from inside the second wind 
ing, to the said other end of the main insulator where 
it meets the other end ofthe ?rst core section. 

14 Claims, 1 Drawing Figure 
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VOLTAGE TRANSFORMER 

This invention concerns a voltage transformer com 
prising a hollow support insulator within which is ar 
ranged a main insulator, a magnetic circuit associated 
with this, at least one primary winding and at least one 
secondary winding, togetherwith necessary conduc 
tors. ' . 

ln pin core type voltage transformers the core con— 
sists of a ferromagnetic pin onto which the secondary 
winding is wound in the form of a long cylinder. The 
main insulation which is tube shaped is ?tted over the 
secondary winding and carries the cylindrical primary 
winding. The magnetic circuit is closed across an air 
gap which means that the equivalent air gap of the mag 
netic circuit is relatively long. A large iron cross 
sectional area and/or a large'number of winding turns 
are necessary in order to obtain sufficiently high off 
load inductance. The dimensions of the active parts of 
the transformer and therefore the material costs are 
high. The potential, during high speed voltage variation 
phenomena, is distributed in a non-linear fashion in the 
longitudinal direction of the primary winding owing to 
the large earth capacitance, necessitating more insula 
tion between the upper turns than elsewhere in the 
winding. 
The purpose of the invention is to eliminate these 

aforementioned disadvantages. 
The voltage transformer in accordance with the in 

vention is mainly characterised in that the main insula 
tor is of tubular form and made up ofla number of metal 
foil tube elements located inside each other in such a 
manner as to overlap each other partially but not com 
pletely, with insulator elements of tubular form fitted 
between them, in that at least one first winding (either 
a primary or a secondary winding) is located around 
the main insulator and at least one second winding (ei 
ther a secondary or a primary winding) is located inside 
the main insulator at least approximately opposite to 
the said first winding and in. that the magnetic circuit 
comprises two separate core sections, one of which ex 
tends from the surface of the main insulator, enclosing 
the first winding, at least approximately to the other 
end of the main insulator, and the other of which ex 
tends from the surface of the main insulator, enclosing 
from inside the second winding, to the said other end 
of the main insulator where it meets the other end of 
the first core section. ' 

The invention is described in more detail in the fol 
lowing with reference to the attached drawing. The 
drawing shows a cross-section of one embodiment of 
the voltage transformer in accordance with the inven 
tion. ' 

The main insulator tube 1 of the transformer has a 
length 2H-l-H’, where H a the shortest permissible dis 
tance over which the voltage can be distributed in the 
axial direction of the support insulator, and H’ = the 
height of the yoke through which the insulator tube 
passes. The main insulator tube 1 is made up of cylin 
ders of metal foil 11 of mutually equal length H+H' lo 
cated inside each other and thin insulating cylinders 12 
of mutually equal thickness and greater length than the 
foil cylinders 11, lcoated between the aforementioned 
metal foil cylinders. At one end of the main insulator 
tube 1, the ends of the metal foil cylinders are located 
at a distance H/m further away from the midpoint of 
the main insulator tube 1 and correspondingly at the 
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2 
other end, the same distance nearer to the midpoint of 
the main insulator tube 1_ than the end of the next 
metal foil cylinder inside, where m = the number of in 
sulating cylinders 12. 
A primary winding 5 is wound coaxially to the main 

insulator tube 1 over a distance H, beginning from one 
end of the main insulator tube 1, in such a manner that 
the ends of the metal foil cylinders 11 are at the same 
level as the primary winding 5, and on the same side of 
the main insulator tube 1 as the primary winding 5 in 
the radial direction. 
A secondary winding 4 is wound, level with the pri 

mary winding 5 in the axial direction, but, in the radial 
direction, on the opposite side of the main insulator 
tube 1. One half 2,2’,2" of the magnetic circuit 2,3,6 
extends in one continuous ferromagnetic section from_ 
the middle of the main insulatortube 1, from the sur 
face of the tube, around the secondary winding 4 and I 
the bottom edge of the main insulator tube 1 to the end 
of the primary winding 5 which is at earth potential, 
and is thus completely at approximately earth poten 
tial. 
The other half 3,6 of the magnetic circuit 2,3,6 com 

prises a magnetic column 6, electrically insulating in 
the longitudinal direction, which extends from the 
lower end 14 of the primary winding 5 which is at earth 
potential, to the high voltage end, and a yoke 3 which 
extends from the high voltage end 15 of the primary 
winding 5 to the surface of the middle section of the 
main insulator tube 1 on the same level, but at the other 
side of tube 1 in a radial direction, than the half 2 of the 
magnetic circuit which is at earth potential. A magnetic 
circuit which encloses the primary and secondary wind 
ings 5, 4 and that section of ‘the main insulator tube 1 
located between them is thus formed, the circuit being 
broken by the main insulator tube with an air gap 
whose length is the insulation thickness. 
Core 2,3,6 together with windings 5, 4 and main insu 

lator tube 1 is located within a hollow support insulator 
7 in such a way that the axis of the main insulator tube 
1 is parallel to the axisof the support insulator 7 and 
that the end of the main insulator tube 1 where all the 
ends of the metal foil cylinders 11 are on the outer sur 
face is completely within the support insulator 7. 

All the active parts of the transformer are thus lo 
cated within the hollow support insulator 7. The ferro 
magnetic inner column 2 which is at earth potential is 
provided with ?anged ends 2" and functions as a reel 
body for the secondary winding 4 which has the form 
of a cylinder. The main insulator tube 1 is wound over 
the cylinder made up of the ferromagnetic inner col~ 
umn 2 and the secondary winding 4 in such a manner 
that the lower end of the innermost metal foil cylinder 
is on a level with the lower end of the secondary wind 
ing 4 and the end of the outermost metal foil layer 11 
is opposite to the upper end of the secondary winding 
4. The lower end of the main insulating tube 1 is there 
fore composed of ?ller insulation 13 in order that the 
primary winding 5 can be wound onto a base having the 
form of a tube of constant diameter. The turns of the 
primary winding 5 are uniformly distributed over the 
distance H and the distribution of potential is linear. 
Over the primary winding 5, is located'a cylindrically 

shaped magnetic tube 6 which is electrically insulating 
in the longitudinal direction, the upper end being gal 
vanically connected (point 16) to the upper end 15 of 
the primary winding 5 and the lower end being at earth 
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potential through conductors 10,21,17. The ferromag 
netic yoke 3 which is wholly at the potential of the 
upper end 15 of the primary winding 5 is located be 
tween the upper end of the electrically insulating tube 
6 and the outer surface of the middle section of the 
main insulating tube 1. The main insulating tube 1 
passes through the yoke 3, thus breaking the magnetic 
circuit 2,3,6 with an air gap whose length is the insulat 
ing thickness. The effect of the air gap on the charac 
teristics of the magnetic circuit 2,3,6 can be decreased 
by increasing the height H’ of the yoke. 

Differing from the embodiment described above, but 
within the scope of the invention, the positions of the 
primary and secondary windings can be interchanged, 
said electrically insulating magnetic tube 6 then being 
located inside the main insulator 1. 

It is not necessary for the core section 3,6 to have the 
shape of a coaxial ring, but it can also have the form of, 
e.g., a column. The core section 2’ could be located 
around the main insulator and the ?rst winding. The 
core section 2" need not be provided with ?anges, and 
it could also extend inwards (in the case where the pri 
mary winding is located inside the main insulator). 
What we claim is: 
1. A voltage transformer comprising: 
a. a hollow support insulator; 
b. a main insulator having tubular form and being ar 
ranged within said support insulator and being 
made up of a number vof metal foil tube elements 
located inside each other in such a manner as to 
overlap each other at least partially, and of a num 
ber of tubular insulator elements arranged between 
said metal foil tube elements; 

c. at least one ?rst winding arranged coaxially around 
said main insulator; 

d. at least‘ one second winding arranged coaxially in 
side said main insulator at least approximately op 
posite to saidyfirst winding; 

e. a magnetic circuit comprising a ?rst and a second 
core section, said ?rst core section extending from 
the outer surface of the main insulator, enclosing 
from outside said ?rst winding, at least approxi 
mately to one end of said main insulator, said sec 
ond core section extending from the inner surface 
of said main insulator, enclosing from inside said 
second winding, to said end of said main insulator 
where it meets one end of said first core section; 
and 

f. a number of conductors interconnecting the differ 
ent parts of the transformer. ' 

2. A voltage transformer as claimed in claim 1, 
wherein the metal foil tube elements are of mutually 
equal length 

3. A voltage transformer as claimed in claim 1, 
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4 
wherein the insulating elements of tubular form are of 
mutually equal length and are longer than the metal foil 
tube elements. 

4. A voltage transformer as claimed in claim 1, 
wherein the metal foil tube elements and the insulating 
elements are of cylindrical shape. 

5. A voltage transformer as claimed in claim 1, 
wherein the metal foil tube elements are in mutually 
equally spaced steps and the insulating elements are 
also in mutually equally spaced steps. 

6. A voltage transformer as claimed in claim 1, 
wherein the insulating elements are of mutually equal 
thickness. 

7. A voltage transformer as claimed in claim 1, 
wherein the ends of the tube elements overlap in those 
parts of the main insulator which are located outside 
the core in the axial direction of the main insulator. 

8. A voltage transformer as claimed in claim 1, 
wherein the ?rst winding and the second winding are in 
the shape of cylindrical rings located one inside the 
other. 

9. A voltage transformer as claimed in claim 1, 
wherein the inner part of the second core section is of 
cylindrical shape and is provided with a groove on 
which the second winding is wound. 

10. A‘voltage transformer as claimed in claim 1, 
wherein the first core section has the shape of a cylin- _ 
drical ring and is provided with an inside groove for the 
first winding. 

11. A voltage transformer as claimed in claim 1, 
wherein the axial dimension of the core sections is 
greater than that of the windings. ' 

12. A voltage transformer as claimed in claim 1, 
wherein the ?rst core section comprises a yoke de 
signed to ?t onto the main insulator and a column con 
nected to it, which is located at least approximately op 
posite to the ?rst winding in the axial direction and is 
electrically insulating in the axial direction. 

13. A voltage transformer as claimed in claim 1, 
wherein the primary winding comprises several coils 
located above each other in the axial direction. 

14. A voltage transformer as claimed in claim 1, 
wherein the first core section surrounds the main insu 
lator tube and the first winding as a coaxial ring in such 
a manner that one of its ends is at least approximately 
opposite to one end of the main insulator tube in the 
axial direction, and the second core section includes an 
inner part designed to ?t at least approximately against 
the inner surface of the insulator tube and the second 
winding, and an outer part ending at said end of the 
main insulator tube and terminating outwards in a 
?ange-type structure. 
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