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@ Transformer having an air gap and an insulation foil packet.

@ The transformer (1) comprises a ferromagnetic
core (3), which is interrupted by an air gap (11), and
a coil former (5), which is provided with a winding
packet (7). The coil former {(5) surrounds the core (3)
at the area of the air gap (11). The winding packet

(7) comprises an electrically conducting foil winding
packet (17) and spacer elements (15) which are
located between the coil former (5) and the foil
winding packet (17) and reduce the formation of
eddy currents due to the magnetic stray field (13).
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The invention relates fo a transformer compris-
ing a ferromagnetic core, which constitutes a mag-
netic circuit, which is interrupted by af least one air
gap, and a coil former, which is provided with an
electrically conduciing foil winding packet, which
coil former surrounds the core at the area of the air
gap. The term "foil winding packet" is to be under-
stood to mean any winding packet comprising at
least one layer of electrically conducting foil.

Such a {iransformer is known from GB-A
2,037,089. In the presence of an air gap in a
magnetic circuit, magnetic stray fields are formed,
which produce eddy currents in the winding and
whose strength increases with the size of the air
gap. In the aforementioned document, in order {o
limit the lateral expansion of the magnetic stray
field, the air gap is subdivided into partiai air gaps,
which is constructively complicated, howsver.

The invention has for its object to provide a
transformer of the kind mentioned in the opening
paragraph, in which the construction is simple and
the magnetic stray field does not act in a disturbing
manner upon the foil winding packet. The trans-
former according to the invention is for this pur-
pose characterized in that a number of electrically
insulating spacer elements are arranged between
the coil former and the foil winding packet. The
spacer elements hold the coil former and the wind-
ing packet at a certain relative distance, as a result
of which the formation of eddy currents in the
winding packet due to the magnetic stray field is
prevented. Consequently, the construction can be
considerably simplified in that the number of air
gaps is limited to one large air gap.

The invention is based on the recognition of
the fact that, in order to achieve the aforemen-
tioned object, the commonly used construction is
not employed. In such a construction the windings
of the transformer are located as close to the core
as possible and thus the iransformer is kept as
compact as possible.

A preferred embodiment of the fransformer ac-
cording to the invention is characterized in that the
spacer elements are windings of insulation foil. The
foil winding packet generally occupies only a part
of the winding space available. The winding space
not required for the coils is first filled with insulation
winding foil. Subsequently, the coils are wound.

The invention will now be described more fully
with reference to the drawing.

Figure 1 shows diagrammatically a side eleva-
tion of a transformer comprising a ferromagnetic
core with an air gap, and

Figure 2 shows in detail a sectional view of the
transformer at the area of the air gap in the
core.

Fig. 1 shows a fransformer 1 comprising a
ferromagnetic core 3 consisting of two parts, which
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* is made, for example, of ferrite and constitutes a

magnetic circuit. The transformer 1 further com-
prises a coil former 5. This coil former 5, which is
made, as usual, of electrically insulating material, is
provided with a winding packet 7 comprising pri-
mary and secondary coils. The ferro-magnetic core
3 has an air gap 11, which is located within the coil
former 5.

Fig. 2 shows in detail a representation of the
cross-section of the coil former 5 and the winding
packet 7 at the area of the air gap 11. In the
proximity of the air gap 11, a magnetic stray field
is produced, whose lines of force 13 are indicated
by dotted lines. The lateral extent of the lines of
force 13 is large on account of the dimension of
the air gap 11. As a resuli, if a winding is wound
directly onto the coil former 5, eddy currents will
be produced in this winding, which leads to an
increase of the operating temperature of the frans-
former. This can be avoided in that electrically
insulating spacer elements 15 are arranged be-
tween the coil former 5 and the winding. For this
purpose, the winding packet 7 comprises a packet
15, which is wound from insulation foil and is
located directly on the coil former 5, and a foil
winding packet 17 comprising primary and secon-
dary coils. The foil winding packet 17 can be
wound from layers of electrically conducting foil,
such as, for example, copper foil or aluminium foil,
which are mutually separated by insulation foil. If
desired, one or more of the coils may consist of a
winding of copper wire. It is also possible that all
coils are wound from electrically conducting wire
and that the packet of elecirostatic screenings con-
sists of electrically conducting foils.

Figure 1 shows a transformer 1 comprising a
bi-partite ferromagnetic core 3, for example of fer-
rite, which constifutes a magnetic circuit. The frans-
former 1 further comprises a coil former 5, which is
provided with a winding packet 7, which comprises
primary and secondary coils, which are wound, for
example, from layers of copper foil or aluminium
foil mutually separated by insulation foil. If desired,
one or more of the coils may consist of a winding
of copper wire. It is also possible that all coils are
wound from elecirically conducting wire and that
the packet of electrostatic screenings consists of
electrically conducting foils. All these variations of
the winding packet 7 are designated as foil winding
packet. The ferromagnetic core 3 comprises an air
gap 11, which is located within the coil former 5.

Figure 2 shows in detail the sectional view of
the coil former 5 and the winding packet 7 at the
area of the air gap 11. In the proximity of the air
gap 11, a magnetic stray field is produced, whose
lines of force 13 are indicaied by dotted lines. The
winding packet 7 comprises a packet 15, which is
wound from insulation foil and which is directly
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disposed on the coil former 5, and a foil winding
paoket 17 consisting of layers of electrically con-
ducting foil, for example aluminium foil, which are
mutually separated by insulation foil. The lateral
expansion of the lines of force 13 is large because
of the dimension of the air gap 11, as a result of
which, when the foil winding packet 17 is directly
wound onto the coil former 5, eddy currents will be
produced in this packet 17. This leads to an in-
crease of the operating temperature of the trans-
former.

Due to the choice of the type of transformer,
the winding space available for the winding packet
7 is fixed. In general, the foil winding packet 17
does not require the whole winding space. As a
result, there is place for the packet 15 serving as
spacer element between the coil former 5 and the
foil winding packet 17. In this manner, the foil
winding packet 17 is kept at a certain distance from
the coil former 5, as a resulf of which the lines of
force 13 .of the magnetic stray field do not reach
the packet 17 so that the formation of eddy cur-
rents is prevented and consequently the operating
temperature of the transformer 1 is reduced.

Instead of providing the coil former 5 with
insulation foil 15 in order to avoid eddy currents in
the foil winding packet 17, the same effect may be
achieved in that spacer elements are arranged in a
different manner between the coil former 5 and the
foil winding packet 17. This may be obtained, for
example, by choosing a coil former having a larger
diameter. As a result, however, the flexibility of the
size of the winding space for the winding packet 7
is limited.

The consequences for the operating tempera-
ture as a function of the number of layers of
insulation foil are illustrated with reference to the
following measuring data. With an output power of
200 W and for an insulation foil thickness of 6 um:
without additional insulation foil, the temperature
increase = 60° C,
with 450 additional layers of insulation foil, the
temperature increase = 50° C,
and
with 650 additional layers of insulation foil, the
temperature increase = 44° C.

Claims

1. A transformer comprising a ferromagnetic core,
which constitutes a magnetic circuit, which is
interrupted by at least one air gap, and a cail
former, which is provided with an electrically
conducting foil winding packet, which coil for-
mer surrounds the core at the area of the air
gap, characterized in that a number of elec-
trically insulating spacer elements are arranged
between the coil former and the foil winding
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packet.

A transformer as claimed in Claim 1, character-
ized in that the spacer elements are windings
of insulation foil.
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