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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a multi-layer
coil for transformer having two or more flat-type electric
wires coiled in laminated form for use in a molded trans-
former and a winding machine adapted to manufacture
the multi-layer coil.
[0002] There have hitherto been offered a winding ma-
chine for coiling two or more flat-type electric wires in
laminated form to provide a multi-layer coil for transform-
er used in a molded transformer and a multi-layer coil of
plural wires for transformer manufactured by use of the
winding machine. When piling up a plurality of flat-type
electric wires in disk-like form and in laminated form so
as to be stacked in a cylindrical shape, the plural flat-type
electric wires supplied individually or independently from
feeders are molded through rolling by means of a molding
unit while placing wire portions, which constitute curved
portions when the flat-type electric wires will be coiled in
disk-like form, in overlapped condition. The flat-type elec-
tric wires leaving the molding unit are fed to a stacking
unit, in which the plural flat-type electric wires conveyed
while being kept in overlapped condition are freed from
each other, especially, in their longitudinal direction.
[0003] In general, the flat-type electric wires coiled in
disk-like form eventually take the form of a rectangle or
circle in plan view. In the case of a coil having a rectan-
gular coiling form, the coil can be constrained relatively
easily in the longitudinal direction of the flat-type electric
wires at its individual corners of rectangle but in the case
of a coil having a circular coiling form, corners do not
exist unlike the rectangular coil and nothing exists to con-
strain the individual flat-type electric wires in the longitu-
dinal direction. Accordingly, the product quality manage-
ment will sometimes face a problem in confirming wheth-
er or not register of the overlapped flat-type electric wires
is undisturbed in the longitudinal direction or in confirming
whether or not laminated lengths of the overlapped flat-
type electric wires are sufficiently uniform.
[0004] In order to deal with an increase in capacity of
the molded transformer, the multi-layer coil using a plu-
rality of flat-type electric wires (coiling electric wires) to
be coiled has been proposed as described above but
with the plural flat-type electric wires used, even when
the plural electric wires are molded identically at the mold-
ing unit, the molded plural flat-type electric wires are dis-
assembled during subsequent lamination in the stacking
unit and the flat-type electric wires in this condition are
very difficult to pile up in laminated form and much time
is consumed for this kind of work, giving rise to expen-
siveness of a resultant multi-layer coil.
[0005] A multi-layer coil manufacture apparatus, as
proposed by the present applicant to manufacture a mul-
ti-layer coil by coiling flat-type electric wires in rectangular
form, is disclosed in Japanese Patent No. 3996005 cor-
responding to JP 2004-055714 A. The multi-layer coil

manufacture apparatus has a paired rolling rollers op-
posing to each other in a direction of the thickness of flat-
type electric wires so as to clamp and roll the flat-type
electric wires, a stock unit for receiving the rolled flat-type
electric wires and a rolling roller controller for controlling
the angle of clamping of the rolling rollers, wherein a
curved portion constituting a corner and a linear portion
constituting a side of the flat-type electric wires are
formed reiteratively, the radius of curvature is gradually
increased as coiling proceeds from inner peripheral side
to outer peripheral side while the radius of curvature is
gradually decreased as coiling proceeds from outer pe-
ripheral side to inner peripheral side and the linear portion
is molded through parallel rolling by paralleling the rolling
rollers at an instant that the curved portion shifts to the
linear portion, thus making the cross-sectional area of
the linear portion substantially equal to that of the inner-
most peripheral curved portion, whereby the rectangular
multi-layer coil can be manufactured efficiently and au-
tomatically.
[0006] JP 2005-317633 A discloses a technique for
manufacturing a transformer, wherein unit coils are made
from a single wire each, the wire being wound around a
bobbin in multiple layers of helical winding. To stabilize
the wire wound around the bobbin, a piece of adhesive
tape is applied between consecutive layers.
[0007] JP 55-036436 A discloses a technique for man-
ufacturing a transformer wherein plural wires are com-
monly wound in helical form around a bobbin. The coil is
then separated from the bobbin and the windings are
wrapped at individual positions by an adhesive tape.

SUMMARY OF THE INVENTION

[0008] In order to manufacture a multi-layer coil more
cheaply and efficiently from a plurality of flat-type electric
wires which are fed individually, mated with each other
on the midway and subsequently supplied in uncon-
strained condition, during molding and lamination of the
plural flat-type electric wires to be set, the flat-type electric
wires need to be constrained mutually in such a way that
the laminated individual flat-type electric wires will not be
disassembled and they do not disturb coiling operation
in the same winding machine.
[0009] Then, when piling up the plural flat-type electric
wires while coiling them in disk-like form, there arises a
problem to be solved as how to permit electric wire por-
tions, which constitute curved portions during disk-like
coiling, to be kept in overlapped condition after comple-
tion of molding of the flat-type electric wires by rolling and
to be handled as if they were a single flat-type electric
wire.
[0010] The present invention aims at providing a multi-
layer coil of plural wires for transformer in which a plurality
of flat-type electric wires are fed individually in uncon-
strained condition but the flat-type electric wires are
molded in somewhat mutually constrained condition to
ensure easy lamination of the flat-type electric wires,
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whereby even for a molded transformer of large capacity,
the multi-layer coil of plural wires for transformer can be
manufactured more inexpensively and also aims at pro-
viding its winding machine.
[0011] This object is solved by the winding machine
and the coil defined in the claims. .
[0012] According to an embodiment of the invention,
in the multi-layer coil of plural wires for transformer and
its winding machine, during coiling in disk-like form and
pile-up in laminated form, at least two flat-type electric
wires are so constrained as to keep the overlapped con-
dition and impersonate a single flat-type electric wire in
handling and they are coiled in disk-like form and piled
up in laminated form while being kept in constrained con-
dition to ensure that lamination and coiling can be ac-
complished easily. As a result, the plural flat-type electric
wires do not displace mutually in their longitudinal direc-
tion.
[0013] According to embodiments of the invention, in
the multi-layer coil of plural wires for transformer and its
winding machine, the plural flat-type electric wires can
be constrained mutually to overlapped condition by tap-
ing applied in the longitudinal direction at intervals of pre-
determined distances, mutual bonding by a bonding
agent applied in the longitudinal direction at intervals of
predetermined distances or mechanical coupling such
as a raise/recess fitting applied in the longitudinal direc-
tion at intervals of predetermined distances.
[0014] It is possible to distribute differently the con-
straint positions, where the overlapped condition is con-
strained, in the peripheral direction of the multi-layer coil
coiled in disk-like form. By distributing differently the con-
straint positions in the peripheral direction of the multi-
layer coil across respective turns of disk-like coiling, an
increase in coil height due to overlapping of many con-
straint positions in the same coiling phase can be avoid-
ed. The distribution of the constraint positions in the pe-
ripheral direction is effected to such an extent that almost
coiling phases across respective turns of disk-like coiling
do not overlap at the same position in peripheral direction
with the exception that overlapping at the same position
in the peripheral direction across every several respec-
tive turns of coiling can be permissible.
[0015] Further, the plural flat-type electric wires can be
piled up in laminated form to provide a circular multi-layer
coil or a rectangular multi-layer coil through coiling in disk-
like form.
[0016] According to the invention, in the multi-layer coil
of plural wires for transformer and its winding machine,
when piling up the plural flat-type electric wires in over-
lapped condition while coiling them in disk-like form, the
flat-type electric wires do not displace mutually, especial-
ly, in their longitudinal direction and therefore, high-qual-
ity molding and lamination of plural flat-type electric wires
can be facilitated through a process similar to molding
and lamination of an impersonated single flat-type elec-
tric wire and a high-quality multi-layer coil of overlapped
plural flat-type wires can be realized at low costs. In ad-

dition, the capacity of the winding coil for transformer can
be increased, giving rise to development into large-sized
transformers. The number of wires can be developed in
excess of two, leading to applications to further enlarged
type of transformers. Furthermore, by performing the
process for constraining the plural flat-type electric wires
in-line process, winding can be accomplished with time
and labor similar to that for winding of the single wire and
therefore, the multi-layer coil of plural wires can be man-
ufactured and offered more inexpensively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

Fig. 1 is a schematic plan view diagram illustrating
the whole of an embodiment of a winding machine
of a multi-layer coil for transformer according to the
present invention.
Fig. 2 is a front view diagram illustrating the whole
of the winding machine of a multi-layer coil for trans-
former shown in Fig. 1.
Fig. 3 is a schematic plan view diagram illustrating
the whole of another embodiment of the winding ma-
chine of a multi-layer coil for transformer according
to the invention.
Fig. 4 is a schematic front view diagram illustrating
the whole of the winding machine of a multi-layer coil
for transformer shown in Fig. 3.
Fig. 5 is a diagram for explaining essential part of
still another embodiment of the winding machine of
a multi-layer coil for transformer according to the in-
vention.
Figs. 6A and 6B are diagrams illustrating embodi-
ments of the multi-layer coil for transformer in per-
spective view form.
Figs. 7A and 7B are diagrams illustrating different
embodiments of the multi-layer coil for transformer
in perspective view form.
Figs. 8A and 8B are diagrams illustrating still different
embodiments of the multi-layer coil for transformer
in perspective view form.

DESCRIPTION OF THE EMBODIMENTS

[0018] Embodiments of a multi-layer coil for transform-
er and its winding machine according to the present in-
vention will be described hereunder with reference to the
accompanying drawings.

[Embodiment 1]

[0019] The whole of a winding machine of a multi-layer
coil for transformer according to embodiment 1 is sche-
matically illustrated in plan view form in Fig. 1 and its font
view is illustrated in Fig. 2. In the winding machine of
embodiment 1, a plurality of flat-type electric wires are
molded in constrained condition by use of a bonding
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agent so as not to be displaced mutually and are piled
up in laminated form, producing a multi-layer coil of plural
electric wires.
[0020] As shown in Figs. 1 and 2, a plurality of flat-type
electric wires 1A and 1B are set in feeders 12A and 12B,
respectively, and they are independently or individually
paid out of the feeders 12A and 12B. A mechanism 2 for
coating an adhesive or bonding agent to the bottom of
the flat-type electric wire 1B is disposed and before the
paid-out flat-type electric wires 1A and 1B are mated with
each other in the machine, surfaces through which the
flat-type electric wires 1A and 1B are mutually overlapped
are coated with the bonding agent (or adhesive). The flat-
type electric wire 1B having its bottom surface coated
with the bonding agent or adhesive is passed through a
leveler 5 while being overlapped on the flat-type electric
wire 1A. The leveler 5 functions to eliminate a tendency
toward curling, which each of the flat-type electric wires
1A and 1B has, and also to stick the flat-type electric
wires 1A and 1B together. Thereafter, an assemblage 1
of the overlapped plural flat-type electric wires is sent to
a molding unit 10 by means of a conveyance unit 6.
Through rolling, the molding unit 10 operates to mold
wire portions which constitute curved portions when the
flat-type electric wire 1 will be coiled in disk-like form. The
thus rolled and molded flat-type electric wire 1 is piled up
while being coiled in laminated disk-like form by use of
a stacking unit 11.
[0021] The bonding agent provides an expedient for
constraining the overlapped condition of the plural flat-
type electric wires 1A and 1B and the coating mechanism
2 acts as a constraint expedient application unit which
applies the bonding agent to the flat-type electric wires.
The molding unit 10 and stacking unit 11 can be materi-
alized with the molding unit and stacking unit disclosed
in the aforementioned Patent Document 1, respectively,
and will not be detailed herein. The molding unit 10 si-
multaneously molds the flat-type electric wires 1A and
1B of the same shape and same size, so that the flat-
type electric wires 1A and 1B can be piled up in laminated
form while being coiled in disk-like form by means of the
stacking unit 11 as if they were a single flat-type electric
wire while keeping the electric wires 1A and 1B condi-
tioned in mutual overlap to permit them to impersonate
a single flat-type electric wire.

[Embodiment 2]

[0022] The whole of a winding machine of a multi-layer
coil for transformer according to embodiment 2 is sche-
matically illustrated in plan view form in Fig. 3 and its front
view is illustrated in Fig. 4. In the winding machine shown
in embodiment 2, overlapped plural flat-type electric
wires are applied with taping so as not to be displaced
mutually and then piled up in laminated form to fabricate
a multi-layer coil of plural wires.
[0023] As shown in Figs. 3 and 4, a plurality of flat-type
electric wires 1A and 1B are set in feeders 12A and 12B,

respectively, and they are independently paid out of the
feeders 12A and 12B. The flat-type electric wires 1A and
1B are passed through a leveler 5 so that a tendency
toward curling each of the flat-type electric wires 1A and
1B has been eliminated and thereafter, they are put to-
gether in the machine to provide an assemblage 1 of the
overlapped plural flat-type electric wires. A tape supply
and apply unit 3 instantaneously attaches a tape 7 for
flat-type electric wire constraint to the bottom of the low-
ermost flat-type electric wire 1A. The flat-type electric
wire constraint tape 7 is wound around the flat-type elec-
tric wire 1 by use of a unit 4 for attachment of the side
and top surfaces of the tape, thereby constraining the
overlapped condition of flat-type electric wires 1A and
1B. Thereafter, an assemblage 1 of the flat-type electric
wires is sent to a molding unit 10 by means of a convey-
ance unit 6. Through rolling, the molding unit 10 operates
to mold wire portions which constitute curved portions
when the flat-type electric wire 1 will be coiled in disk-like
form. The thus rolled and molded flat-type electric wire
1 is piled up in laminated form while being coiled in disk-
like form by means of a stacking unit 11. It will be appre-
ciated that the flat-type electric wire constrain tape 7 can
be made of the same material as the paper which has
already been used for fixing the coil for transformer, and
of course it meets a test of characteristics required for
molding.
[0024] In embodiment 2 as above, the flat-type wire
constraint tape 7 provides an expedient for constraining
the overlapped condition of the plural flat-type electric
wires 1A and 1B and the tape supply and apply unit 3
acts as a constraint expedient application unit. The mold-
ing unit 10 and stacking unit 11 can be materialized with
those disclosed in the aforementioned Patent Document
1, respectively. The molding unit 10 and the stacking unit
11 operate cooperatively with each other to simultane-
ously mold the flat-type electric wires 1A and 1B of the
same shape and same size as if they were a single flat-
type electric wire and to pile them up in laminated form
while coiling them in disk-like form.

[Embodiment 3]

[0025] Turning to Fig. 5, essential part of a winding
machine of multi-layer coil for transformer according to
embodiment 3 is illustrated, particularly showing a unit
for constraining plural flat-type electric wires to over-
lapped condition. As shown in Fig. 5, a flat-type electric
wire 1A paid out of the feeder 12A (see Fig. 1) and a flat-
type electric wire 1B paid out of the feeder 12B (see Fig.
1) are underlying and overlying, respectively, in over-
lapped condition and are mechanically coupled with each
other by use of a caulking unit 20. More particularly, the
caulking unit 20 has a lower die 21 with a raised part 23
and an upper die 22 with a flat surface 24 confronting the
raised part 23. The overlapped flat-type electric wires 1A
and 1B are clamped together and pressed by the lower
and upper dies 21 and 22 so that a raised portion 25 on
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the top of flat-type electric wire 1A may be fitted in a
recessed portion 26 on the bottom of flat-type electric
wire 1B, thus fixing both the flat-type electric wires 1A
and 1B in a caulk fashion. In embodiment 3, a fitting 27
of raised portion 25 of flat-type wire 1A and recessed
portion 26 of flat-type wire 1B in the overlapped condition
of flat-type electric wires 1A and 1B provides a constraint
expedient for preventing the flat-type electric wires 1A
and 1B from displacing mutually, especially, in their lon-
gitudinal direction and the caulk unit 20 acts as a unit for
applying the constraint expedient.
[0026] Referring now to Figs. 6A and 6B, examples of
the multi-layer coil of plural wires for transformer are il-
lustrated in perspective view form. Shown in Fig. 6A is a
multi-layer coil coiled in disk-like form to provide a rec-
tangular coil in plan view and shown in Fig. 6B is a multi-
layer coil coiled in disk-like form to provide a circular coil
in plan view. In these examples, a flat-type electric wire
1 is shown as having overlapped flat-type electric wires
1A and 1B which are mutually bonded by a bonding agent
or which are constrained by means of a mechanical
raise/recess fitting such as caulking. Both the electric
wires 1A and 1B are constrained as if they were a single
flat-type electric wire and can be coiled in disk-like form
as in the case of disk-like coiling of the single flat-type
electric wire without taking care of possible disassem-
bling. In the figures, the height of the multi-layer coil of
flat-type electric wire 1 is indicated by reference numeral
8 or 9.
[0027] Turning to Figs. 7A and 7B, there are illustrated,
in perspective view, examples of a multi-layer coil of plu-
ral wires for transformer having overlapped flat-type elec-
tric wires which are constrained by use of the flat-type
electric wire constraint tape 7 and are piled up in lami-
nated form. Preferably, the flat-type electric wire con-
straint tape 7 is as thin as possible because it is respon-
sible for increasing height 8A or 9A of the flat-type wire
to be piled up in laminated form. But if application of the
flat-type electric wire constraint tapes 7 is concentrated
to the same coiling phase position (in the figure, 4 coiling
phase positions), the pile-up height 8A or 9A of the flat-
type electric wire 1 increases, raising a problem that the
coil height increases.
[0028] Then, in order to suppress the coil height as low
as permissible, it is preferable that fabrication proceeds
while controlling the position where the flat-type electric
wire constraint tape 7 is attached by means of the tape
supply and apply unit 3 in such a manner that when the
flat-type electric wire 1 is piled up in laminated form by
the stacking unit 11, the flat-type electric wire constraint
tapes 7 are not concentrated to the same coiling phase
position across respective turns of disk-like coiling as
shown in Figs. 8A and 8B. In this manner, the pile-up
height 8B or 9B of flat-type electric wire 1 can be sup-
pressed as small as permissible.
[0029] According to the present invention, since at
least two flat-type electric wires can be kept in overlapped
condition by means of the constraint expedient during

coiling them in laminated disk-like form, the flat-type elec-
tric wires will not be disassembled in the stacking unit
but are molded as if they were a single flat-type electric
wire and then are coiled in disk-like form and piled up in
laminated form. Due to the fact that the plural flat-type
wires are mutually constrained inside the winding ma-
chine, the present invention is advantageous over the
prior art when taking preparatory arrangements into ac-
count and besides, operation disturbance, for example,
stoppage of normal winding operation as required in case
the plural flat-type electric wires are desired to be con-
strained in the course of operation of the winding machine
will not occur.
[0030] In the molded transformer according to the fore-
going embodiments of the invention, since the flat-type
electric wires do not displace mutually when two or more
electric wires in combination are molded and piled up in
laminated form, a multi-layer coil meeting a transformer
of large capacity can be manufactured and besides, by
performing constraint of the plural flat-type wires in-line
process, coiling can be achieved with time and labor sim-
ilar to that for a single wire and so a multi-layer coil of
plural electric wires and a transformer using the same
can be manufactured more inexpensively.

Claims

1. A winding machine for winding a multi-layer coil for
a transformer, comprising:

a feeder (12A, 12B) for feeding a flat-type elec-
tric wire (1A, 1B), which feeder is comprised in
plural feeders (12A, 12B) for respectively feed-
ing plural flat-type electric wires (1A, 1B),
a molding unit (10) for molding, through rolling,
wire portions which will constitute curved por-
tions when the flat-type electric wire will be
coiled in disk-like form, and
a stacking unit (11) for coiling in disk-like form
said flat-type electric wire molded by said mold-
ing unit, and piling the disks up in laminated form,
characterized in that
the winding machine is adapted to constrain the
plural flat-type electric wires from the feeders to
an overlapped condition where they overlie and
underlie each other, so that said molding unit
(10) molds the overlapped plural flat-type elec-
tric wires simultaneously while they are being
constrained to the overlapped condition and that
said stacking unit (11) coils said constrained and
molded plural flat-type electric wires in disk-like
form and piles the disks up in laminated form.

2. The winding machine according to claim 1, adapted
to mutually constrain said plural flat-type electric
wires (1A, 1B) to the overlapped condition by a tape
(7) wound around them at intervals of predetermined
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distances in the longitudinal direction.

3. The winding machine according to claim 1, adapted
to mutually constrain said plural flat-type electric
wires (1A, 1B) to the overlapped condition by a bond-
ing agent applied from a bonding agent coating
mechanism (2) at intervals of predetermined distanc-
es in the longitudinal direction.

4. The winding machine according to claim 1, adapted
to mutually constrain said plural flat-type electric
wires (1A, 1B) to the overlapped condition by me-
chanical coupling such as a raise/recess fitting (27)
applied at intervals of predetermined distances in
the longitudinal direction.

5. The winding machine according to any one of claims
1 to 4, adapted to constrain the overlapped condition
at constraint positions distributed differently in the
peripheral direction across respective turns of disk-
like coiling.

6. The winding machine according to any one of claims
1 to 5, adapted to pile the plural flat-type electric wires
(1A, 1B) up in laminated form while coiling them in
disk-like form to provide a circular multi-layer coil or
a rectangular multi-layer coil.

7. A multi-layer coil of plural wires for a transformer,
comprising flat-type electric wires which are mutually
overlapping so that they overlie and underlie each
other,
characterised by a constraining expedient (7; 25,
26, 27) constraining plural said flat-type electric wires
(1A, 1B) to each other in overlapped condition
against a positional displacement between them as
if they were a single flat-type electric wire (1), said
single flat-type electric wire (1) including the con-
straining expedient being coiled in disk-like form, the
disks piled up in laminated form thus constituting said
multilayer-coil of plural wires (1A, 1B).

8. The multi-layer coil according to claim 7, character-
ized in that said constraining expedient comprises
a tape (7) wound around said plural flat-type electric
wires (1A, 1B) at predetermined intervals of distanc-
es in the longitudinal direction.

9. The multi-layer coil according to claim 7, character-
ized in that said constraining expedient comprises
a bonding agent applied at predetermined intervals
of distances in the longitudinal direction of said plural
flat-type electric wires (1A, 1B).

10. The multi-layer coil according to claim 7, character-
ized in that said constraining expedient comprises
mechanical coupling such as a raise/recess fitting
(27) applied at predetermined intervals of distances

in the longitudinal direction of said plural flat-type
electric wires (1A, 1B).

11. The multi-layer coil according to any one of claims
7 to 10, characterized in that the constraint posi-
tions where the constraining expedient is located are
distributed differently in the peripheral direction
across respective turns of disk-like coiling.

12. The multi-layer coil according to any one of claims
7 to 11, characterized in that said multi-layer coil
is a circular multi-layer coil or a rectangular multi-
layer coil.

13. A winding method for winding a multi-layer coil for a
transformer; comprising the steps of:

respectively feeding plural flat-type electric
wires (1A, 1B) by plural feeders (12A, 12B),
molding, through rolling and by a molding unit
(10), wire portions which will constitute curved
portions when the flat-type electric wires will be
coiled in disk-like form, and
coiling in disk-like form said flat-type electric
wires molded by said molding unit, and piling
the disks up in laminated form by a stacking unit
(11),
characterized by
constraining the plural flat-type electric wires
from the feeders to an overlapped condition
where they overlie and underlie each other so
that, in the molding step, said molding unit (10)
molds the overlapped plural flat-type electric
wires simultaneously while they are being con-
strained to the overlapped condition and, in the
coiling and piling step, said stacking unit (11)
coils said constrained and molded plural flat-
type electric wires in disk-like form and piles the
disks up in laminated form.

Patentansprüche

1. Wickelmaschine zum Wickeln einer mehrlagigen
Spule für einen Transformator, aufweisend:

einen Zuführer (12A, 12B) zum Zuführen eines
elektrischen Flachdrahts (1A, 1B), wobei der Zu-
führer Bestandteil mehrerer Zuführer (12A, 12B)
zum entsprechenden Zuführen mehrerer elek-
trischer Flachdrähte (1A, 1B) ist,
eine Formeinheit (10) zum Formen durch Wal-
zen von Drahtabschnitten, die gekrümmte Be-
reiche bilden werden, wenn der elektrische
Flachdraht scheibenartig gespult wird, und
eine Stapeleinheit (11) zum scheibenartigen
Spulen des von der Formeinheit geformten elek-
trischen Flachdrahts und zum Aufstapeln der
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Scheiben in laminierter Form,
dadurch gekennzeichnet, dass
die Wickelmaschine eingerichtet ist, die mehre-
ren elektrischen Flachdrähte von den Zuführern
in überlappendem Zustand zusammenzuhal-
ten, in dem sie über- und untereinander liegen,
sodass die Formeinheit (10) die überlappenden
mehreren elektrischen Flachdrähte gleichzeitig
formt, während sie im überlappenden Zustand
zusammengehalten werden, und dass die Sta-
peleinheit (11) die zusammengehaltenen und
geformten mehreren elektrischen Flachdrähte
scheibenartig spult und die Scheiben in lami-
nierter Form aufstapelt.

2. Wickelmaschine nach Anspruch 1, die zum gegen-
seitigen Zusammenhalten der mehreren elektri-
schen Flachdrähte (1A, 1B) in überlappendem Zu-
stand mittels eines Bands (7) eingerichtet ist, das in
Intervallen mit vorbestimmten Abständen in Längs-
richtung um sie gewickelt ist.

3. Wickelmaschine nach Anspruch 1, die zum gegen-
seitigen Zusammenhalten der mehreren elektri-
schen Flachdrähte (1A, 1B) in überlappendem Zu-
stand mittels eines Haftmittels eingerichtet ist, das
von einem Haftmittel-Beschichtungsmechanismus
(2) in Intervallen mit vorbestimmten Abständen in
Längsrichtung aufgebracht wird.

4. Wickelmaschine nach Anspruch 1, die zum gegen-
seitigen Zusammenhalten der mehreren elektri-
schen Flachdrähte (1A, 1B) in überlappendem Zu-
stand durch mechanische Verbindung wie beispiels-
weise durch eine Erhebungs-/Vertiefungsbefesti-
gung (27) eingerichtet ist, die in Intervallen von vor-
bestimmten Abständen in Längsrichtung vorgenom-
men wird.

5. Wickelmaschine nach einem der Ansprüche 1 bis 4,
die zum Zusammenhalten des überlappenden Zu-
stands an Zusammenhalteorten eingerichtet ist, die
in Umfangsrichtung entlang entsprechender Win-
dungen des scheibenartigen Spulens unterschied-
lich verteilt sind.

6. Wickelmaschine nach einem der Ansprüche 1 bis 5,
die zum Aufstapeln der mehreren elektrischen
Flachdrähte (1A, 1B) in laminierter Form eingerichtet
ist, während diese scheibenartig unter Bildung einer
kreisförmigen oder einer rechteckigen mehrlagigen
Spule gespult werden.

7. Mehrlagige Spule aus mehreren Drähten für einen
Transformator, die elektrische Flachdrähte umfasst,
die einander überlappen, sodass sie über- und un-
tereinander liegen,
gekennzeichnet durch ein Zusammenhaltemittel

(7; 25, 26, 27), das mehrere der elektrischen Flach-
drähte (1A, 1B) in überlappendem Zustand gegen
einen örtlichen Versatz zwischen ihnen so beieinan-
der zusammenhält, als ob sie ein einzelner elektri-
scher Flachdraht (1) wären, wobei der einzelne elek-
trische Flachdraht (1) mit dem Zusammenhaltemittel
scheibenartig gespult ist und die Scheiben in lami-
nierter Form aufgestapelt sind, sodass sie die mehr-
lagige Spule aus mehreren Drähten (1A, 1B) bilden.

8. Mehrlagige Spule nach Anspruch 7, dadurch ge-
kennzeichnet, dass das Zusammenhaltemittel ein
Band (7) umfasst, das um die mehreren elektrischen
Flachdrähte (1A, 1B) in bestimmten Intervallen mit
Abständen in Längsrichtung gewickelt ist.

9. Mehrlagige Spule nach Anspruch 7, dadurch ge-
kennzeichnet, dass das Zusammenhaltemittel ein
Haftmittel umfasst, das in vorbestimmten Intervallen
mit Abständen in Längsrichtung der mehreren elek-
trischen Flachdrähte (1A, 1B) aufgebracht ist.

10. Mehrlagige Spule nach Anspruch 7, dadurch ge-
kennzeichnet, dass das Zusammenhaltemittel eine
mechanische Verbindung wie beispielsweise eine
Erhebungs-/Vertiefungsbefestigung (27) umfasst,
die in vorbestimmten Intervallen mit Abständen in
Längsrichtung der mehreren elektrischen Flach-
drähte (1A, 1B) angebracht ist.

11. Mehrlagige Spule nach einem der Ansprüche 7 bis
10, dadurch gekennzeichnet, dass die Zusam-
menhalteorte, an denen das Zusammenhaltemittel
vorgesehen ist, in Umfangsrichtung entlang entspre-
chender Windungen der scheibenartigen Spulung
unterschiedlich verteilt sind.

12. Mehrlagige Spule nach einem der Ansprüche 7 bis
11, dadurch gekennzeichnet, dass die mehrlagige
Spule eine kreisförmige oder eine rechtwinklige
mehrlagige Spule ist.

13. Wickelverfahren zum Wickeln einer mehrlagigen
Spule für einen Transformator mit folgenden Schrit-
ten:

entsprechendes Zuführen mehrerer elektri-
scher Flachdrähte (1A, 1B) durch mehrere Zu-
führer (12A, 12B),
Formen durch Walzen und mittels einer Form-
einheit (10) von Drahtabschnitten, die ge-
krümmte Abschnitte bilden werden, wenn die
elektrischen Flachdrähte scheibenartig gespult
werden, und
scheibenartiges Spulen der von der Formeinheit
geformten elektrischen Flachdrähte und Aufsta-
peln der Scheiben in laminierter Form mittels
einer Stapeleinheit (11),
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gekennzeichnet durch
Zusammenhalten der mehreren elektrischen
Flachdrähte von den Zuführern in überlappen-
dem Zustand, in dem sie über- und untereinan-
der liegen, sodass die Formeinheit (10) im Form-
schritt die überlappenden mehreren elektri-
schen Flachdrähte gleichzeitig formt, während
sie in überlappendem Zustand zusammenge-
halten werden, und die Stapeleinheit (11) im
Spul- und Stapelschritt die zusammengehalte-
nen und geformten mehreren elektrischen
Flachdrähte scheibenartig spult und die Schei-
ben in laminierter Form aufstapelt.

Revendications

1. Machine de bobinage destinée à enrouler une bobi-
ne multicouches pour un transformateur, qui
comprend :

un dispositif d’alimentation (12A, 12B) destiné
à fournir un fil électrique plat (1A, 1B), ledit dis-
positif d’alimentation étant composé de plu-
sieurs dispositifs d’alimentation (12A, 12B) des-
tinés à fournir respectivement plusieurs fils élec-
triques plats (1A, 1B),
une unité de moulage (10) destinée à mouler,
par roulage, des parties de fils qui constitueront
des parties incurvées lorsque le fil électrique plat
sera enroulé en forme de disque, et
une unité d’empilement (11) destinée à enrouler
en forme de disque ledit fil électrique plat moulé
par ladite unité de moulage, et à empiler les dis-
ques sous forme d’une stratification,
caractérisée en ce que
la machine de bobinage est adaptée pour con-
traindre les fils électriques plats fournis par les
dispositifs d’alimentation dans une condition de
chevauchement où ils se trouvent au-dessus et
au-dessous les uns des autres, de sorte que la-
dite unité de moulage (10) moule les fils électri-
ques plats qui se chevauchent pendant qu’ils
sont contraints dans la condition de chevauche-
ment, et que ladite unité d’empilement (11) en-
roule lesdits fils électriques plats contraints et
moulés sous forme de disque et empile les dis-
ques sous forme d’une stratification.

2. Machine de bobinage selon la revendication 1, adap-
tée pour contraindre mutuellement lesdits fils élec-
triques plats (1A, 1B) dans la condition de chevau-
chement à l’aide d’une bande (7) enroulée autour de
ceux-ci et à des intervalles de distances prédétermi-
nées dans la direction longitudinale.

3. Machine de bobinage selon la revendication 1, adap-
tée pour contraindre mutuellement lesdits fils élec-

triques plats (1A, 1B) dans la condition de chevau-
chement à l’aide d’un agent de liaison appliqué grâce
à un mécanisme d’application d’agent de liaison (2)
à des intervalles de distances prédéterminées dans
la direction longitudinale.

4. Machine de bobinage selon la revendication 1, adap-
tée pour contraindre mutuellement lesdits fils élec-
triques plats (1A, 1B) dans la condition de chevau-
chement à l’aide d’un accouplement mécanique tel
qu’une bosse/un renfoncement (27) appliqué(e) à
des intervalles de distances prédéterminées dans la
direction longitudinale.

5. Machine de bobinage selon l’une quelconque des
revendications 1 à 4, adaptée pour contraindre la
condition de chevauchement à des emplacements
de contrainte répartis de manière différente dans la
direction périphérique des tours respectifs du bobi-
nage en forme de disque.

6. Machine de bobinage selon l’une quelconque des
revendications 1 à 5, adaptée pour empiler les fils
électriques plats (1A, 1B) sous forme d’une stratifi-
cation tout en les enroulant en forme de disque afin
d’obtenir une bobine multicouches circulaire ou une
bobine multicouches rectangulaire.

7. Bobine multicouches composée de plusieurs fils et
destinée à un transformateur, qui comprend des fils
électriques plats qui se chevauchent mutuellement
de façon à se trouver au-dessus et au-dessous les
uns des autres,
caractérisée par un moyen de contrainte (7 ; 25,
26, 27) qui contraint lesdits plusieurs fils électriques
plats (1A, 1B) à se chevaucher par rapport à un dé-
placement de position qui a lieu entre eux, comme
s’ils ne constituaient qu’un seul fil électrique plat (1),
ledit fil électrique plat unique (1) comprenant le
moyen de contrainte enroulé sous forme de disque,
les disques étant empilés sous forme d’une stratifi-
cation afin de constituer ladite bobine multicouches
composée de plusieurs fils (1A, 1B).

8. Bobine multicouches selon la revendication 7, ca-
ractérisée en ce que ledit moyen de contrainte com-
prend une bande (7) enroulée autour desdits fils
électriques plats (1A, 1B) à des intervalles prédéter-
minés de distances dans la direction longitudinale.

9. Bobine multicouches selon la revendication 7, ca-
ractérisée en ce que ledit moyen de contrainte com-
prend un agent de liaison appliqué à des intervalles
prédéterminés de distances dans la direction longi-
tudinale desdits fils électriques plats (1A, 1B).

10. Bobine multicouches selon la revendication 7, ca-
ractérisée en ce que ledit moyen de contrainte com-
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prend un accouplement mécanique tel qu’une bos-
se/un renfoncement (27) appliqué à des intervalles
prédéterminés de distances dans la direction longi-
tudinale desdits fils électriques plats (1A, 1B).

11. Bobine multicouches selon l’une quelconque des re-
vendications 7 à 10, caractérisée en ce que les
emplacements de contrainte auxquels se trouve le
moyen de contrainte sont répartis de manière diffé-
rente dans la direction périphérique des tours du bo-
binage en forme de disque.

12. Bobine multicouches selon l’une quelconque des re-
vendications 7 à 11, caractérisée en ce que ladite
bobine multicouches est une bobine multicouches
circulaire ou une bobine multicouches rectangulaire.

13. Procédé de bobinage destiné à enrouler une bobine
multicouches pour un transformateur, qui comprend
les étapes qui consistent à :

fournir respectivement plusieurs fils électriques
plats (1A, 1B) à l’aide de plusieurs dispositifs
d’alimentation (12A, 12B),
mouler, par roulage et à l’aide d’une unité de
moulage (10), des parties de fils qui constitue-
ront des parties incurvées lorsque les fils élec-
triques plats seront enroulés en forme de dis-
que, et
enrouler sous forme de disque lesdits fils élec-
triques plats moulés par ladite unité de moulage,
et empiler les disques sous forme d’une stratifi-
cation à l’aide d’une unité d’empilement (11),
caractérisé par
le fait de contraindre les fils électriques plats
fournis par les dispositifs d’alimentation dans
une condition de chevauchement où ils se trou-
vent au-dessus et au-dessous les uns des
autres de sorte que, à l’étape de moulage, ladite
unité de moulage (10) moule les fils électriques
plats qui se chevauchent pendant qu’ils sont
contraints dans la condition de chevauchement,
et, à l’étape de bobinage et d’empilement, ladite
unité d’empilement (11) bobine lesdits fils élec-
triques plats moulés sous forme de disque, et
empile les disques sous forme d’une stratifica-
tion.
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