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@ Insulating tape for winding coils.

@ An insulating tape for winding coils which in-
cludes a guide sheet (2) having a predetermined
width and a plurality of narrow insulating strips (3)
provided with adhesive on both surfaces thereof and
removably connected to the guide sheet at predeter-
mined spaces, facilitating accurate winding of in-
sulating strips on a bobbin (10) or the like and
further enabling the winding operation to be carried
out automatically.
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BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to an insulating tape
used for producing winding coils which are usually
used in electric apparatus such as home electric
appliances or in electronic devices used in tele-
communication systems or the like.

2. Description of the Related Art

In electric apparatus such as home electric
appliances or in electronic devices used in tele-
communication systems or the like, the winding
coils used as the switching transformers or the like
usually have the construction as shown in Fig. 3,
with wirings 21 and insulated tape 22 alternately
wound on a bobbin 10.

The bobbin 10 has rim portions 12 and 13
provided on both ends of a body portion 11 there-
of, as shown in Fig. 4.

One of the rim portions, for example, the rim
portion 12, has a plurality of terminal portions 14
projected from a side surface.

These bobbins 10 usually are given a common
configuration instead of preparing several kinds of
bobbins with different configurations for each wind-
ing coil. An insulating layer is usually formed on
the body portion 11 of the bobbin 10 by winding
narrow, insulating strips on the two side edge por-
tions or one of the side edge portions, depending
on the amount of wiring to be wound on the bobbin
or the width of the winding in each winding layer.

The manufacturing steps for producing the
winding coil explained above illustrated in Fig. 5-A
to 5-F.

In these figures, each bobbin 10 is shown
schematically. One of the rim portions 12 thereof is
omitted from each drawing to make them more
understandable.

First, narrow insulating strips 23 having a pre-
determined width are wound on both side edge
portions of the body portion 11 fo form ridged
portions 23A and 23B, respectively (as shown in
Fig. 5-A).

When an end portion of the wiring material 21
is terminated with a predetermined terminal 14, not
shown in Fig. 5-B, it is wound on the body portion
11 of the bobbin 10 starting at the edge portion of
the ridged portion 23A (as shown in Fig. 5-B).

After a certain amount of the wiring material 21
is wound on the body portion 11 along a longitudi-
nal direction thereof and when the wiring martial 21
reaches a position on which of end portion of the
other ridged portion 23B exists (as shown in Fig. 5-
C), an adhesive is coated over of whole surface of
the wiring material 21 just wound on the body
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portion 11, then a predetermined amount of an
insulating tape 22 having the same width as that of
the body portion 11 is wound on the adhesive
layer.

After that, the wiring material 21 is folded on
the surface of the insulating tape 22 toward the
terminal 14 (as shown in Fig. 5-D).

When the wiring material 21 is entangled with
the terminal 14, a predetermined amount of the
insulating tape 22 is wound again on the body
portion 11 to cover the wiring material 21 arranged
on the previously wound insulating tape 22 (as
shown in Fig. 5-E).

After a first wiring layer is formed by the opera-
tion as explained above, two further narrow insulat-
ing strips 23 having a predetermined width are
wound on the two end portions of the insulating
tape 22 to form two further ridged portions 23A and
23B (as shown in Fig. 5-F).

Then, the wire winding operation as explained
above is again carried out o form a second wiring
layer, etc. Finally, a wiring coil is produced pro-
vided with a plurality of wiring layers, as shown in
Fig. 3.

As explained above, the wiring coil thus pro-
duced includes the narrow insulating strips 23
which form the ridged portions 23A and 23B as
insulated layers.

However, the narrow insulating strips have ex-
tfremely small stiffness and strength since they are
0.05 to 1.0mm in thickness and 2 to 10mm in
width.

Accordingly, when the narrow insulating strips
23 are wound on the bobbin 10 or on a surface of
the wiring material 21, the insulating strips 23 are
twisted even with a slight tension applied thereto.
This makes it difficult for the insulating strips 23 fo
be wound precisely on a predetermined place.

Also, when tension is applied to the insulating
strips 23, they are deformed, for example, are
reduced in the thickness or the width, or are
broken, to make it difficult to form a predetermined
insulating layer.

Therefore, insulating strips having relatively
high stiffness and strength should be used. Further,
the operator should wind the insulating strips on
the bobbin with a great care so as not to apply
unnecessary tension thereto.

These problems cause extremely low oper-
ational efficiency for producing the wiring coils.

SUMMARY OF THE INVENTION

The object of the present invention is to pro-
vide an insulating tape for winding coils which
facilitates accurate winding of insulated strips on a
bobbin or the like in a wiring coil producing method
and further enables the winding operation fo be
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carried out automatically.

To attain the object of the present invention,
there is provided an insulating tape for winding
coils which includes a guide sheet having a pre-
determined width and a plurality of narrow insulat-
ing strips provided with adhesive on both surfaces
thereof and removably connected to the guide
sheet at predetermined spaces.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic perspective view of one
embodiment of an insulating tape for winding
coils of the present invention;

Figure 2 is a schematic view of one embodiment
of a winding operation of an insulating tape for
winding coils of the present invention;

Figure 3 is a schematic cross-sectional view of
one embodiment of a wiring coil;

Figure 4 is a schematic perspective view of one
embodiment of a construction of a wiring coil
used in the present invention; and

Figures 5A to 5B are schematic views of steps
in a wiring coil producing method.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

A preferred embodiment of the present inven-
tion will be explained with reference to the attached
figures hereunder.

As explained above, the insulating tape 1 for
winding coils of the present invention includes
guide sheet 2 having a predetermined width and a
plurality of narrow insulating strips 3 provided with
adhesive on both surfaces thereof and removably
connected to the guide sheet at predetermined
spaces.

The guide (release) sheet 2 is made of a
nonadhesive sheet-like material, such as paper or
plastic film.

The insulating strips 3 are preferably made of
an epoxy resin impregnated fabric tape. In the
illustrated case they are provided along the edge
margins of the sheet 2.

The insulating tape for winding coils 1 of the
present invention is wound on a reel 4 or the like
made of paper or plastic. At one end, there is a
portion on which the narrow insulating strips 3 are
not provided, to form a portion 2a to be wound on
a winding reel 5.

When a wiring coil is produced utilizing the
insulating tape 1, as shown in Fig. 2, the reel 4 on
which the insulating tape is wound is mounted on a
chuck (not shown) rotatably supported on a ma-
chine frame (not shown) or a movable arm (not
shown) moving in both vertical and horizontal direc-
tions, then the end of the guide sheet 2 is with-
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drawn from the reel 4 and wound on a reel 5.

After this preparatory operation is completed,
the wiring winding operation and the insulated tape
22 winding operation are started.

The narrow insulating strips 3 are wound on a
bobbin 10 while moving a pressing means 30 or a
movable arm to a surface of the bobbin 10 or a
surface of wound insulated tape 22 to make the
insulating strips 3 contact the surface while the
bobbin is rotated.

Therefore, the insulating strips 3 are adhered
to the end surfaces of the bobbin in predetermined
lengths by the rotation of the bobbin 10 to form the
ridge portions 3A and 3B, respectively.

After the predetermined lengths of the insulat-
ing strips 3 are wound on the bobbin 10, the
rotation of the bobbin is stopped. The pressing
means 30 is removed from a contact position X at
which the insulating strips 3 contact the surface of
the bobbin and is moved to a position Y at which
the insulating strips 3 do not contact the surface of
the bobbin.

Simultaneously with this movement of the
pressing means 30, the insulating strips 3 are cut
with a suitable cutter (not shown).

Then, the rotation of the winding bobbin 5 for
winding the guide sheet 2 is stopped.

After that, the bobbin 10 is started rotating to
wind the wiring material 21 delivered from a reel 40
through a suitable guide member 41 onto the sur-
face of the bobbin 10 and between the ridge por-
tions 3A and 3B.

After a predetermined amount of wiring ma-
terial 21 is wound on the bobbin, insulating tape 22
delivered from a reel 30 through a suitable guide
member 31 is wound on the bobbin 10 to cover the
wiring material 21 and the ridge portions 3A and
3B.

If required, a portion of the wiring material 21 is
folded on the surface of the insulating tape 22 and
covered with the tape 22 during the sheet winding
operation as shown in Figs. 5-D and 5-E.

Then, the pressing means 30 is again moved
fo the position X to bring the insulating strips 3 into
contact with the surface of the insulating sheet
previously wound thereto and covering a portion of
the wiring material 21 to form stacked ridge por-
tions.

The same operation as explained above is re-
peated.

In this operation, the guide sheet 2 provided
with the insulating strips 3 is guided by the rim
portions 12 and 13 of the bobbin.

As explained above, since the insulating tape 1
of the present invention includes a guide sheet 2
having a wide width and a plurality of narrow in-
sulating strips provided with adhesive on both sur-
faces thereof and since the guide sheet 2 has
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relatively high stiffness and high strength, there is
no deformation or twisting due to tension or other
external force applied thereto.

Accordingly, the narrow insulating strips can be
accurately wound on the surface portion of the 5
bobbin alongside the rim portions 12 and 13.

On the other hand, the guide sheset 2 is wound
on the reel 5 after the narrow insulating strips 3 are
removed therefrom and wound on the surface of
the bobbin 10. 10

Using the insulating tape for winding coils of
the present invention, the narrow insulating strips
can be precisely wound at predetermined defined
positions of the bobbin just by arranging an end of
the guide sheet at a predetermined winding posi- 15
tion with respect to the bobbin.

Also, an insulating layer having predetermined
dimensions can be formed without deformation or
twisting of the narrow insulating strips caused by
tension or the like in the winding operation, since 20
the narrow insulating strips are placed on the guide
sheet.

Moreover, the operation for winding the narrow
insulating strips on the surface of the bobbin can
be carried out utilizing an automatic apparatus, 25
resulting in improved production efficiency in the
wiring coil production.

Claims
30
1.  An insulating tape for winding coils which com-
prises a guide sheet (2) having a predeter-
mined width and a plurality of narrow insulating
strips (3) provided with adhesive on both sur-
faces thereof and removably connected to said 35
guide sheet at predetermined spaces.

2. An insulating tape for winding coils according
fo claim 1, wherein said narrow insulating
strips (3) are arranged along both side edges 40
of said guide sheet (2).

3. An insulating tape for winding coils according
fo claim 1 or 2, wherein said narrow insulating
strips (3) consist of an epoxy resin impreg- 45
nated fabric tape.

4. A method of applying narrow insulating strips
(3) to a bobbin (10) in production of a winding
coil, using the tape according to any of claims 50
1 to 3, wherein the bobbin is rotated, the tape
is supplied thereto with the narrow strips car-
ried on the surface of the guide sheet (2)
facing the bobbin, and the tape is pressed into
contact with the bobbin so that the strips (3) 55
adhere thereto and are thereby released from
the guide sheet.
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