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(57) The mvention relates to an coil former and at least one wire winding arranged on the coil former, the coil former

(1) having a cylindrical sleeve (1a) whose cylinder axis runs parallel to
winding, and at least two side walls (1b, I¢) arranged perpendicularly to

the winding axis (A-A) of the at least wire
the winding axis (A-A), and the cylindrical

sleeve (la) and the side walls (1b, 1¢) forming at least one winding space for the at least one wire winding (2, 3).
According to the invention, the at least two side walls (1b, 1¢) each have at least one shoulder (1d, 1¢), which subdivide
the at least one winding space 1nto a non-constricted first region (B1) and into at least one constricted second region
(B2). In addition, the inductance element has electrical insulation (5), which bears on the at least one shoulder (1d, 1¢)

of the side walls (1b, 1¢) and separates the non-constricted first region (.
region (B2).
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B1) from the at least one constricted second
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Abstract

Inductance element

The i1invention relates to an coll former and at least one
wire winding arranged on the coil former, the coil
former (1) having a cylindrical sleeve (la) whose
cylinder axilis runs parallel to the winding axis (A-A) of
the at least wire winding, and at least two side walls
(1b, 1c¢) arranged perpendicularly to the winding axis
(A-A), and the cylindrical sleeve (la) and the side
walls (1b, 1lc) forming at 1least one winding space for
the at least one wilre winding (2, 3). According to the
invention, the at 1least two side walls (1lb, 1c¢) each
have at least one shoulder (1d, 1le), which subdivide the
at least one winding space into a non-constricted first
region (Bl) and 1nto at least one constricted second
region (B2). In addition, the 1inductance element has
electrical 1insulation (5), which bears on the at least
one shoulder (1d, 1le) of the side walls (1b, 1c¢) and
separates the non-constricted first region (Bl) from the

at least one constricted second region (B2).

Figure 1
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Inductance element

The invention relates to an 1i1nductance element in
accordance with the preamble of patent claim 1. Inductance

elements of this type are known and are already

commercilially available.

I. Technical field

The known 1nductance elements cited above involve, in
particular, transformers and inductors which are suitable

for high voltages.

Commercially available transformers have a coil former
onto which a primary winding and a secondary winding are
wound. The coil former has a chamber which is bounded by
two parallel side walls and a cylindrical sleeve and in
which the primary winding and the secondary winding are
arranged. The cylinder axis of the cylindrical sleeve is
ldentical to the winding axis of the primary and secondary
windings. The primary and secondary windings are wound, in
a manner separated from one another by one or more
electrically insulating layers, about their common winding
axis 1in different layers one above the other. These
electrically insulating layers are arranged coaxially with
respect to the cylindrical sleeve forming the chamber
bottom and extend between the two parallel side walls.
Transformers of this type do not have a satisfactory
high-voltage endurance. In particular, the small air gap
remaining between the side walls of the coil former and
the insulating layers can lead to a short circuit between
the primary and secondary windings.

Commercially avallable inductors which are
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sulitable for high voltages have an essentially cylindrical
coil former on which a wire winding is arranged. The
winding axis of this wire winding runs parallel to the
cylinder axis of the coil former. The coil former has a
plurality of side walls which are arranged perpendicularly
to the cylinder axis and form, along the cylinder axis,
different chambers or winding spaces for the turns of the
wire winding. In order to ensure a sufficient high-voltage
endurance of the inductor, the turns of the wire winding
are arranged 1in different chambers along the cylinder axis
of the coil former. However, inductors of this type occupy

a comparatively large amount of space.

IT. Summary of the Inventjion

The object of the invention is to provide an inductance
element 1in accordance with the preamble of patent claim 1

having an improved high-voltage endurance and a compact

spatial arrangement.

This object is achieved according to the invention by
means of the characterizing features of patent claim 1.

Particularly advantageous embodiments of the invention are

described in the subclaims.

The 1inductance element according to the invention has a

coll former and at least one wire winding arranged on the
coll former, the coil former having a cylindrical sleeve
whose cylinder axis runs parallel to the winding axis of
the at least one wire winding, and at least two side walls
arranged perpendicularly to the winding axis, with the
result that the cylindrical sleeve and the side walls form
at least one winding space for the at least one wire
winding. According to the invention, the at least two side

walls are each equipped with at least one shoulder, which

subdivide the at 1least one winding space into a
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non-constricted first region and into at least one
constricted second region. In addition, the inductance
element according to the invention has electrical
insulation, which bears on the at least one shoulder or on
the at least one step of the at least two side walls and
thereby separates the non-constricted first region from
the at least one constricted second region. By virtue of
the aforementioned measures or features, the high-voltage
endurance of the inductance element according to the
invention is considerably improved and a compact spatial

arrangement of the inductance element is made possible.

It 1s advantageous for the electrical connections of the
inductance element according to the invention to be
designed as metal pins anchored in the coil former. These
metal pins are connected to the winding ends of the at
least one wire winding via connecting wires. At least one
of the two side walls of the coil former is advantageously
provided with one or more first slots, which are arranged
between the metal pins and extend from the edge of the
coll former as far as the cylindrical sleeve. Furthermore,
at least one of the two side walls is equlipped with one or
more second slots, which are likewise arranged between the
metal pins and extend from the edge of the coil former as
far as the at least one shoulder of the corresponding side
wall. Moreover, it 1is advantageous for the first and
second slots in each case to have a ramp or an inclined

plane, which serve for guiding the connecting wires in the

slots.

In a particularly advantageous manner, the invention can

be applied to a transformer.

The transformer according to the invention has a coil

former onto which at least one first winding and at least

one second winding are wound, the first winding and the
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second winding having a common winding axis and belng
arranged 1in different layers, in a manner separated by
electrical 1nsulation, one above the other on the coil
former. The coil former of the transformer according to
the 1nvention has a cylindrical sleeve and at least two
side walls which are arranged perpendicularly to the
winding axis and form at least one winding space for the
transformer windings. The two side walls of the coil
former 1n each case have at 1least one shoulder, which
subdivide the at least one winding space into a
non-constricted first region and into at least one
constricted second region, and the electrical insulation
bears on the at least one shoulder of the side walls and
separates the non-constricted first region from the at
least one constricted second region. It is advantageous
for the at least one first winding to be arranged in the
non-constricted first region and the at least one second
winding to be arranged in the at 1least one constricted
second region of the at least one winding space of the
coil former, with the result that spatial separation of
first winding and second winding is achieved by means of
the electrical insulation. The invention’s shoulders or
steps on the side walls enable a compact spatial
arrangement of the first and second windings. They improve
the  high-voltage endurance of the transformer by

preventing, 1in particular, creepage currents and corona or

between first and second windings. Furthermore, the
measures according to the invention allow the use of a
comparatively thin plastic strip as the electrical
lnsulation, said strip being arranged between the first
and second windings and bearing on the shoulders or steps.
The use of this comparatively thin electrical insulation
between the first and second windings ensures a compact
spatial arrangement and a minimal leakage inductance of

the transformer. In order to compensate for small
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tolerances 1n the winding height of the first and second

windings, the at least one shoulder of the side walls 1is
advantageously provided 1n each case with a bevel, which
ensures a continuous transition from the non-constricted
first region to the at least one constricted second
region. The first and second slots in the side walls also
contribute to improving the high-voltage endurance. In an
advantageous manner, the connecting wires for the at least
one second winding are gulided through the first slots,
while the connecting wires of the at least one first
winding are threaded through the second slots. The first
and second slots i1mprove the electrical insulation between
the first and second windings and between the connecting

wires of the first and second windings.
ITI. Description of the preferred exemplarv embodimen

The 1nvention 1s explained 1n more detail below using a

preferred exemplary embodiment. In the figures:

Figure lshows a cross section through a transformer

accordilng to the invention in a diagrammatic

1llustration,

Figure 2shows a side view of the coil former of the

transformer according to the invention,

Figure 3shows the coil former of the transformer according

to the 1nvention as represented in Figure 2 in a

side view rotated through 90 degrees relative to

Figure 2, and

Figure 4shows a cross section through the lower part of
the coil former with a plan view of the inner

side of a side wall and an enlarged illustration
of the slots in the side wall.
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The preferred exemplary embodiment involves a transformer
having a coi1l former 1 made of plastic, a primary winding
2, a secondary winding 3 and a ferrite or iron core 4. The
primary winding 2 and the secondary winding 3 have a
common winding axis A-A and are wound in different layers,
1n a manner separated by electrical insulation 5, one
above the other onto the coil former 1. The coil former 1
has a winding space bounded by a cylindrical sleeve la and
two side walls 1b, 1lc¢ arranged perpendicularly to the
winding axis A-A. The cylindrical sleeve 1la has a square
cross sectlion and 1ts cylinder axis runs parallel to the
windlng axlis A-A of the transformer windings 2, 3. This
cylindrical sleeve 1la forms the bottom of the winding
space and encloses the ferrite or 1iron core 4 of the
transformer. The two side walls 1b, 1lc are each provided
with a shoulder 1d, le extending into the winding space.
These shoulders 1d, 1le subdivide the winding space into a
non-constricted first region Bl and a constricted second

region B2 reaching as far as the cylindrical sleeve la. In

other words, the distance between the two side walls 1Db,
lc 1s smaller 1n the constricted region B2 than in the
non-constricted region Bl, on account of the shoulders 14,
le. The ©primary winding 2 1s accommecdated in the
non-constricted first region Bl, while the secondary
winding 3 18 arranged in the constricted second region B2.
The electrical insulation 5 bears on the shoulders 1d, 1le
and spatially separates the primary winding 2 from the
secondary winding 3. The electrical insulation 5 comprises
a plastic film which encloses the secondary winding 3 in
two layers and has a thickness of approximately 3 m. The
primary winding 2 1s wound onto the coil former 1 over the
electrical 1nsulation 5. The primary winding 2 has 55
turns and comprises an enameled multiple-stranded wire
with four cores each having a diameter of 0.25 mm. The

secondary winding 3 has 154 turns and comprises an
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enameled multiple-stranded wire with seven cores each
having a diameter of 0.25 mm. The secondary winding 3
fills the entire constricted region B2 of the winding
space of the coil former 1. The height of the shoulders
1d, 1le 1s coordinated with the winding height of the
secondary winding 3. The height of the shoulders 1d, 1le,
as measured from the bottom 1la, 1s approximately 3 mm. The
distance between the two side walls 1b, 1c 1s
approximately 20 mm 1n the non-constricted region and

approximately 18 mm 1n the constricted region. The

shoulders 1d, 1le are designed as ramps, that 1s to say
they each have a bevel 1n order to compensate for
tolerances 1n the winding height of the secondary winding
3. The cylindrical sleeve la having a square cross section
which forms the bottom 1la of the winding space has a
diameter or a side length of approximately 12 mm. The
height of the side walls 1b, 1lc above the c¢ylindrical

sleeve la 1s approximately 6 mm.

The transformer furthermore has eleven angular metal pins
6, which are anchored in the coil former 1 and serve for
fixing the transformer on a printed circuit board and for
making electrical contact with the primary winding 2 and
the secondary winding 3. Seven metal pins 6 are anchored
in the first side wall 1b and four metal pins 6 are
anchored 1in the second side wall 1c. The electrical
connection between the metal pins 6 and the transformer
windings 2, 3 1s effected by means of connecting wires,

which are each connected to a winding end of the primary

winding 2 or of the secondary winding 3 and to one of the
metal pins 6. Arranged between the metal pins 6 are two
first slots 7 and two second slots 8 1n the second side
wall 1c. The first slots 7 extend from the edge of the
coll former 1 as far as the cylindrical sleeve 1la. A

connecting wire <connected to a winding end of the

secondary winding 3 18 arranged 1n each of these first
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slots 7. The first slots 7 serve as a guiding aid for the
connecting wires connected to the secondary winding 3. The
second slots 8 extend from the edge of the coil former 1
as far as the shoulder 1le of the side wall 1c. A
connecting wire connected to a winding end of the primary
winding 2 1s arranged 1n each of these second slots 8.
These second slots 8 serve as a guiding aid for the
connecting wires connected to the primary winding 2. The
first 7 and second slots 8 are 1n each case equipped with
a ramp 7a, 8a or an 1inclined plane, which facilitates the
threading in and guiding of the connecting wires to the
winding ends of the primary winding 2 and secondary

winding 3.

The 1invention 1s not restricted to the exemplary

embodiment explained 1in more detail above. By way of
example, the transformer according to the 1nvention may
have a plurality of primary and/or secondary windings
wound one above the other. In addition, 1n the case of a
plurality of primary and/or secondary windings, the coil
former may also be equipped with a plurality of chambers
for receiving these windings. Furthermore, the side walls
of the chamber or of the chambers may also have a
plurality of shoulders which subdivide the chamber or the
winding space 1into a plurality of stepped constricted
regions. A transformer winding can be accommodated in each
of these stepped constricted regions, and electrical
insulation which spatially separates and electrically
1solates the abovementioned transformer windings from one
another can bear on each of these shoulders. It 1s also
possible, of course, to arrange the primary winding in the
constricted region B2 and the secondary winding 1in the

non-constricted region Bl of the coil former.

In addition, 1t 1s also possible to apply the invention to

an 1nductor designed for high wvoltages. The inductor
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according to the invention has a coil former made of
plastic with a cylindrical sleeve and two side walls which
are arranged perpendicularly to the cylinder axis of the
sleeve and form a chamber or a winding space for a wire
winding whose winding axis runs parallel to the cylinder
axis. The turns of the wire winding are wound coaxially
with respect to the c¢ylinder axis in at least two
different layers one above the other onto the coil former .
The two side walls in each case have at least one shoulder
pointing into the winding space, with the result that the
winding space 1is subdivided into a non-constricted first
region and one or more progressively constricted second
regions. A layer of turns of the wire winding is
accommodated in the first region and in each of the second
regions. In addition, the first region and the various
second regions are in each case separated from one another
by electrical insulation comprising a plastic strip. The
electrical insulation bears on the mutually corresponding
shoulders or steps of the side walls and separates the
turns of the wire winding which are wound in different
layers coaxially one above the other. A high-voltage

inductor having a spatially compact construction is made

possible in this way.
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Patent claims

An 1inductance element having an coil former and at
least one wire winding arranged on the coil former,
the coil former (1) having a cylindrical sleeve (1a)
whose cylinder axis runs parallel to the winding axis
(A-A) of the at least wire winding, and at least two
side walls (1b, 1c) arranged perpendicularly to the
winding axis (A-A), and the cylindrical sleeve (1a)
and the side walls (1b, 1c¢) forming at least one

winding space for the at least one wire winding (2
3),

wherein

7

- the at least two side walls (l1b, 1¢) each have at
least one shoulder (14, 1le), which subdivide the
at least one winding space into a non-constricted
first region (B1) and into at least  one
constricted second region (B2),

- the 1nductance element has electrical insulation
(5), which bears on the at least one shoulder (1d,

le) of the side walls (1b, 1c) and separates the

non-constricted first region (Bl) from the at

least one constricted second region (B2).

The i1inductance element as claimed in claim 1, wherein
the at least one shoulder (1d, 1le) has a bevel,
resulting 1in a continuously transition from the

non-constricted first region (Bl) to the at least one

constricted second region (B2).

The 1nductance element as claimed in claim 1, wherein
the 1inductance element is a transformer having at
least one first winding (2) and at least one second
winding (2),

- the at least one first winding (2) and the at

least one second winding (3) having a common
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winding axis (A-A), which runs parallel to the
cylinder axis of the cylindrical sleeve (la) of

the coil former (1), and being arranged in

- the electrical insulation (5) being arranged

between the at least one first winding (2) and the

4 . The i1nductance element as claimed in claim 3, wherein

the at least one first winding (2) is arranged in the
first, non-constricted region (B1l) and the at least
one second winding (3) 1s arranged in the at least

one constricted second region (B2).

5. The i1nductance element as claimed in claim 1, wherein

the inductance element has electrical connections

designed as metal pins (6) anchored in the coil

former.

6. The inductance element as claimed in claim 5, wherein
the metal pins (6) are connected to the winding ends
of the at 1least one wire winding (2, 3) via

connecting wires.

7 . The inductance element as claimed in claim 5, wherein
at least one of the side walls (1b, 1c) has one or
more first slots (7), which are arranged between the
contact pins (6) and extend from the edge of the coil

former (1) up to the cylindrical sleeve (la) of the

at least one chamber.

8. The inductance element as claimed in claim 5, wherein

at least one of the side walls (1b, 1c¢) has one or
more second slots (8), which are arranged between the

contact pins (6) and extend from the edge of the coil
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former (1) as far as the at least one shoulder (1d,

le) of the corresponding side wall (1b, 1c).

The 1inductance element as claimed in claims 4, 6 and
7, wherein the connecting wires for the at least one

second winding (3) are guided through one of the
first slots (7).

The i1inductance element as claimed in claims 4, 6 and
8, wherein the connecting wires for the at least one

first winding (2) are guided through one of the
second slots (8).

The 1inductance element as claimed in claims 7 and 8,
whereiln the first and/or second slots (7, 8) in each
case form a ramp with an inclined plane (7a, 8a),

which serve for guiding the connecting wires.

The i1nductance element as claimed in claim 1, wherein
the 1nductance element 1s an inductor, the wire
winding having turns which are wound in at least two
layers one above the other, and the electrical

insulation being arranged between the at least two

layers.

2o Art & Biggan
gy

+«vawa, Canada
Patent Agents
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