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Saddle type bobbin for deflection coil.

@ A saddle type bobbin (2) for a deflection coil,
comprises a plurality of coil-winding groove
rows (5) for winding up a conductive wire row
member (wire ribbon) (15); and crossover
grooves (18,19) for fitting a crossover portion of
the deflection coil. Each of the crossover
grooves (18,19) is defined between an outer
flange (3A) and an inner flange (3B) of the
bobbin (2), and disposed on the head side and
tail end side of the bobbin (2) . In this arrange-
ment the saddle type bobbin (2) for deflection
coil is constructed such that the height of said
inner flange (3B) is equal to, or smaller than that
of the corresponding outer flange (3A), thus
avoiding that the wire delivering nozzle strikes

against the inner flange (3B).
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The present invention relates to a saddle type
bobbin for a deflection coil of a deflection yoke mount-
ed on television receivers or display units.

2. Description of the Prior Art

In recent years, development of television receiv-
ers into those of high-vision and appearance of high
fine display units, increasingly tend to demand strict
specifications relating to color mismatching, i.e., con-
vergence of the cathode-ray tube screen of these ap-
paratus. Under such tendency, it is earnestly desired
that a deflection magnetic field be controlled more
precisely.

Fig.1 shows an example of a bobbin for a saddle
type deflection coil for use in a typical deflection
yoke. The bobbin 2 is provided with a plurality of coil-
winding grooves 5, on which, for example, a coiling
wire 11 is wound in layers as shown in Fig.2, to there-
by form a deflection coil. The coiling wire 11 uses one
of conductive wires (including litz wires) with an insu-
lating layer 4 provided thereon which is coated with
an adhesive on its peripheral.

In winding the coiling wire 11 on the aforemen-
tioned coil-winding grooves 5, the coiling wire 11 is
wound in layers by a flyer type automatic winding ma-
chine, one by one, or by every some wires, with being
unbounded or separated in a form of single wires,
whereby a deflection coil will be produced. Subse-
quently, the thus layer-wound coil is supplied with an
electric power, to heat and melt the adhesive applied
outside the insulating layer 4, so that the coil wires
adhere to each other to complete a deflection coil.

Such prior art deflection coil, however, suffers
from difficulties: owing to variation of the stretching
force acted on coiling wire 11 as it is wound and other
reasons, the coiling wire 11 is displaced and biassed
as shown in Fig.2, and in other cases, the order of
winding of coiling wire 11 is altered and hence such
winding as previously designated by a design instruc-
tion cannot be practiced. Further, the biassed states
of coiling wire 11 of deflection coil that is mass-
produced differ from one another for each article,
therefore, it would be impossible to regulate a deflec-
tion field with high precision. Additionally, mass-
production makes dispersion of products larger, re-
sulting in lowering of the yield, and hence the prior art
winding method is disadvantageous in view of the
cost. Even in the just-mentioned prior art method, the
coiling wire 11 is reduced in its displacement and
biassed winding as the width of the coil-winding
groove is narrowed to satisfy an original design, but
followed by another problem of coil performance be-
ing deteriorated because of a ratio L/R between in-
ductance L and resistance R being reduced.

In order to eliminate such problems, the present
applicant has previously proposed a deflection coil
which is composed by forming a conductive wire row
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member (which will be referred to as "wire ribbon"
hereinafter) in which a plurality of adjoining conduc-
tive wires are arranged parallel in a row as shown in
Figs.3A to 3D, and winding this member in place of
winding a single wire one by one as used to be prac-
ticed.

Examples of wire ribbon 15 include one that is
composed as shown in Fig.3A by arranging in parallel
a plurality of conductive wires 8 of copper, aluminum
or the like with an insulating layer 4 coated thereon,
and adhering them using an adhesive 6; one that is
composed as shown in Fig.3B by arranging in parallel
a plurality of conductive wires 8 with an insulating lay-
er 4 coated thereon, and adhering together the wires
on one side of an insulator sheet 7 of resin, etc., with
an adhesive 6; one that is composed as shown in
Fig.3C by arranging and adhering together in parallel
a plurality of conductive wires 8 formed with an insu-
lating layer 4 and an adhesive layer 9; and one that
is composed as shown in Fig.3D by arranging a plur-
ality of conductive wires in a contacting manner in a
row, each wire being with an insulating layer 4 cov-
ered by a thermoplastic adhesive layer 20.

The conductive wires 8 forming the aforemen-
tioned wire ribbon 15 are arranged in parallel with one
another in an orderly manner in a row, and therefore,
neither will each conductive wire 8 be displaced in
wire ribbon 15, nor will the order of the wires be al-
tered. Therefore, when this wire ribbon 15 is used,
namely, the wire ribbon 15 is wound in layers, it is pos-
sible to produce a deflection coil free from the prob-
lems such as significant displacement of the conduc-
tive wires 8, and the like.

The production of such a deflection coil as descri-
bed above is achieved by inserting the wire ribbon
into a coil-winding groove 5 having a flange 3 so as
to wind it in layers in parallel to the bottom face 10 of
the groove 5. The deflection coil formed with the wire
ribbon 15 can be remarkably improved in its charac-
teristics as compared with those in the prior art.

Meanwhile, a saddle type bobbin for the deflec-
tion coil typically has coil-winding grooves 5 in its
crossover portions 18, 19 disposed respectively on
head and tail end sides thereof, as is exemplarily
shown in Fig.S. The height of an inner side flange 3B
of the coil-winding groove 5 is formed higher than that
of a corresponding outer side flange 3A thereof. If
wire ribbon 15 is tried to be wound in coil-winding
groove 5 of the bobbin 2 using a flyer type winding
machine (not shown) for winding conventional single
wires, the wire ribbon 15 would be wound twisted in
crossover portions 18, 19, or displaced from coil-
winding groove 5, since the front end of the nozzle of
the winding machine is arranged apart away from
coil-winding groove 5. To deal with this, the appli-
cants hereof have already proposed a method of
winding wire ribbon 15 by supplying and inserting it
stably into coil-winding groove 5 using a wire winding
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machine having a structure as shown in Figs.6A and
6B in which a distance between the front end of the
nozzle for delivering wire ribbon 15 and coil-winding
groove 5 can be shortened.

The winding machine of this previously proposed
example is configurated as shown in Figs.6A and 6B.
Specifically, there are provided a base 1, a support-
ing column 17, a bobbin attachment table 33, a bobbin
holding member 31, a bobbin 25 for wire ribbon 15, a
bobbin rotating mechanism 12, a back-tension adding
means 16, a wire ribbon 15, a nozzle supporting table
26, a nozzle rotating mechanism 28, a nozzle shaft
27, a nozzle 30 disposed in a front end of the nozzle
shaft, a nozzle head 23, a nozzle supporting column
35, a bobbin 2, a supporting table 41 for bobbin 2, a
bobbin holding portion 42, an arm 40, a first bobbin
rotating mechanism 38, a bobbin-side supporting col-
umn 37, and a second bobbin rotating mechanism 44.

The aforementioned wire ribbon 15 coiled on bob-
bin 25 is inserted through nozzle shaft 27 while being
tension-adjusted by tension adding means 16. The
front end of nozzle 30 for delivering wire ribbon 15 is
disposed close to coil-winding groove 5 of bobbin 2.
Nozzle shaft 27 is rotatable in both clockwise and
anti-clockwise directions as desired by means of noz-
zle rotating mechanism 28. Nozzle supporting table
26 is attached movable in a vertical direction shown
by Y to nozzle supporting column 35. Nozzle support-
ing 35 is placed upright movable in a horizontal direc-
tion shown by X. Attached to the lower end of nozzle
shaft 27 is nozzle 30, which is rotatable to a desired
direction.

Bobbin holding portion 42 of bobbin 2 is shiftable
in Z-direction (a direction normal to the document sur-
face in Fig.6B). The bobbin 2 is rotatable about X-axis
in link with the rotation of first bobbin rotating mech-
anism 38 and is driven rotatably about Z-axis in link
with second bobbin rotating mechanism 44.

The above, respective rotating and shifting mech-
anisms are controlled by means of an illustrated con-
trol device, so that wire ribbon 15 can be wound
smoothly in layers into coil-winding groove 5 of bob-
bin 2 to thereby form a deflection coil.

Now, fabrication procedures of a saddle type de-
flection coil using this wire winding machine will be
explained with reference to Fig.7Ato 71. In the begin-
ning, as shown in Fig. 7A, wire ribbon 15 is fit into a
groove disposed in the right side inner circumferential
wall 45 of bobbin 2 while bobbin 2 being moved in a
direction of arrow and nozzle 30 being moved in X-
axis direction facing the inner side of the bobbin with
keeping a predetermined distance therebetween.
When nozzle 30 reaches the upper side or head side
of bobbin 2, nozzle 30 will be rotated from a posi-
tion 'a’ through a position 'b’ to a position 'c’ in a
course shown by arrows as shown in Fig.7B. In this
while, wire ribbon 15 may be wound smoothly if noz-
zle 30 is once rotated up to a position beyond flange
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3B so as to round out the wire ribbon, and then re-
turned to the position 'c’. Next, bobbin 2 is rotated
about X-axis by 90 degrees in the clockwise direction
to make a state shown in Fig.7C. From this state, bob-
bin 2 is rotated by 180 degrees in the anti-clockwise
direction about an X-axis passing through a point Z;,
to thereby make a state shown in Fig.7D. As a result,
wire ribbon 15 is fit to the crossover portion on the
head side of bobbin 2. Then, bobbin 2 is rotated 90 de-
grees in the clockwise direction about the X-axis to
reach a state shown in Fig.7E. After the rotation, noz-
zle 30 is rotated from the position 'c’ through a posi-
tion 'd’ to the position 'a’ in a course shown by arrows
in Fig.7E. In this case, wire ribbon 15 may be wound
smoothly if nozzle 30 is once rotated beyond flange
3B so as to round out the wire ribbon, and then re-
turned to the position 'a’.

Next, in this state, bobbin 2 is shifted downward
along Z-axis, and nozzle 30 being moved leftin X-axis
direction while facing the inner side of the bobbin with
keeping a predetermined distance therebetween,
whereby wire ribbon 15 is fit into a groove disposed
on the opposite side. When bobbin 2 goes down to
reach a position where the center of the groove of the
crossover portion on the tail end side of bobbin 2
faces nozzle 30, the nozzle 30 is moved from the pos-
ition 'a’ through the position ’b’ to the position 'c’ in a
course shown by arrows in Fig.7F. Also in this case,
nozzle 30 is once rotated up to a position beyond
flange 3B so as to round out wire ribbon 15, and then
returned to the position 'c’. Then, bobbin 2 is rotated
90 degrees in the clockwise direction about the X-
axis to reach a state shown in Fig.7G. From this state,
bobbin 2 is rotated 180 degrees in the anti-clockwise
direction about Z-axis to thereby make a state shown
in Fig.7H. As a result, wire ribbon 15 is fit to the cross-
over portion on the tail end side of bobbin 2.

Next, bobbin 2 is rotated 90 degree in the clock-
wise direction about X-axis to make a state shown in
Fig.71. In this state, nozzle 30 is once rotated opposite
to a position beyond flange 3B so as to round out the
wire ribbon 15, and then, nozzle 30 is rotated from the
position 'c’ through the position 'd’ to the posi-
tion 'a’ in a course shown by the arrow. As a result,
the operation returns to the initial state shown in
Fig.7A, and the cycle described heretofore will be re-
peated to wind up wire ribbon 15 successively into
each groove of bobbin 2, whereby a saddle type de-
flection coil may be completed.

In the above structure where inner flange 3B of
the crossover portion is formed higher than a corre-
sponding outer flange 3A for either the head side or
tail end side of bobbin 2, it has become known that
when nozzle 30 travels from the inner side with re-
spect to the longitudinal direction of the bobbin to the
crossover portion, for example, when nozzle 30 is ro-
tated from the position 'a’ through the position b’ to
the position 'c’ in the course shown by the arrow, wire
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ribbon could be smoothly wound if nozzle 30 is once
rotated up to a position beyond inner flange 3B so as
to round out wire ribbon 15, and then is returned to the
position 'c’. However, winding in this manner tends to
cause nozzle 30 to strike against inner flange 3B, and
thus the operation becomes difficult. This difficulty is
easy to occur in all the steps shown Figs.7B, 7E, 7F
and 71.

Further, when a complete deflection coil with a
cover 22 fit over the flanges 3A and 3B of the tail end
side crossover potion 18 is fixed tightly to a cathode
ray tube using a band 24, the greater height of inner
flange 3B of coil-winding groove 5 makes cover 22
bulky, requiring a large space.

The present invention has been achieved to elim-
inate the above problems, and it is an object of the
present invention to provide a saddle type bobbin for
deflection coil wherein a conductive wire row member
(or wire ribbon) can be wound with precision by a sim-
ple winding operation that may prevent a nozzle from
colliding against crossover portion while the wire rib-
bon is wound on the saddle-shaped bobbin.

The above object of the present invention can be
achieved by providing a saddle type bobbin for de-
flection coil, comprising a plurality of coil-winding
groove rows for winding up a wire ribbon; and cross-
over grooves for fitting crossover portion of the de-
flection coil, each of the crossover grooves being de-
fined between an outer flange and an inner flange of
the bobbin, and disposed on its head side and tail end
side of the bobbin, and being characterized in that the
height of the inner flange is equal or smaller than that
of the corresponding outer flange.

In accordance with the aspect and feature of the
bobbin stated above, a wire ribbon is fit into a coil-
winding groove by once rotating a nozzle for deliver-
ing the wire ribbon up to a position beyond the inner
flange so as to round out the wire ribbon when the
nozzle travels from the inner side with respect to the
longitudinal direction of the bobbin to the crossover
portion, and returning the nozzle to a center of the
coil-winding groove. Upon this process, it is possible
to carry out coil-winding without causing collision of
the nozzle with the inner flange, which would occur
otherwise unless the height of the inner flange is
equal or smaller than that of the corresponding outer
flange.

As described above, since the height of the inner
flange is set equal or smaller than that of the corre-
sponding outer flange in both the crossover portions
on the head side and tail end side, wire ribbon can be
wound into the coil-winding grooves with positioning
the front end of the nozzle for delivering wire ribbon
closer to the height of the outer flange of the coil-
winding groove. As a result, the wire ribbon can be
wound up stably and exactly without failure.

Moreover, since the height of the inner flange is
set equal or smaller than that of the corresponding
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outer flange in both the crossover portions, when the
nozzle rotates, or travels from the inner side of the
bobbin with respect to longitudinal direction thereof to
the crossover portion, or vice versa, it is possible to
prevent collision of the nozzle with the inner flange,
facilitating the winding operation.

The above and many other advantages, features
and additional objects of the present invention will be-
come manifest to those versed in the art upon making
reference to the following detailed description and ac-
companying drawings in which preferred structural
embodiments incorporating the principles of the pres-
ent invention are shown by way of illustrative exam-
ple.

Fig.1 is a schematic perspective view showing an

example of a prior art saddle type bobbin for de-

flection coil;

Fig.2 is a sectional view partially showing a state

of coil-windings in a prior art deflection coil;

Figs.3Ato 3D are schematic perspective and sec-

tional views showing different types of prior art

conductive wire row members (wire ribbons);

Fig.4 is an illustration showing a fabrication ex-

ample of a prior art deflection coil by winding a

wire ribbon in layers;

Fig.5 is a illustrative diagram showing a coil-

winding state of a wire ribbon on a prior art saddle

type bobbin for deflection coil;

Figs.6A and 6B are, respectively, top and side

views schematically showing a prior art wire

winding machine;

Figs.7Ato 71 are illustrations showing convention-

al operation steps of winding a wire ribbon;

Fig.8 is a sectional view partially showing a prior

art bobbin with a cover being fit over flanges on

its tail end (neck) side;

Fig.9 is a constructional illustration showing ele-

mental portions of a saddle type bobbin for de-

flection coil in accordance with one embodiment
of the present invention; and

Fig.10 is a schematic perspective view showing a

bobbin cut in half of a saddle type bobbin for de-

flection coil of the invention shown in Fig.9.

An embodiment of the invention will hereinafter
be described with reference to the accompanying
drawings. In the description of the embodiment of the
invention, like reference numerals will be allotted for
the same parts with those in the previously described
prior art example, and the detailed description for
those parts will be omitted to avoid the repetition.
Fig.9 shows main configurations of a saddle type
bobbin for deflection coil in accordance with the em-
bodiment of the present invention. Fig.10 shows a
schematic perspective view of a saddle type bobbin
for deflection coil shown cut in half in accordance with
the embodiment of the present invention.

Characteristic feature of the embodiment of the
invention lies in that the height of an inner flange of
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a coil-winding groove disposed for each of crossover (15); and crossover grooves (18, 19) for fitting a
portions on head side and tail end (neck) side of a crossover portion of said deflection coil, each of
bobbin is equal or less than that of a corresponding said crossover grooves (18, 19) being defined be-
outer flange, and the other configurations are the 5 tween an outer flange (3A) and an inner flange
same with those of the prior art example. (3B) of said bobbin, and disposed on the head
As shown in these figures, bobbin 2 has coil- side and tail end side of said bobbin,
winding grooves 5 defined between outer and inner being characterized in that the height of said in-
flanges 3A and 3B in its crossover portions 18, 19 dis- ner flange (3B) is equal to, or smaller than that of
posed respectively on head and tail end sides thereof. 10 said corresponding outer flange 3A.

The height of inner flange 3B of the coil-winding
groove 5 is formed smaller than that of outer flange
3A thereof. Nozzle 30 for delivering wire ribbon 30 is
disposed close to flange 3A of coil-winding groove 5.
Next, when a deflection coil is fabricated by wind- 15
ing wire ribbon 15 on saddle type bobbin 2 for deflec-
tion coil having the above structure using a wire-
winding machine described in the prior art, the same
winding procedures or steps as those illustrated in
Figs.7A to 7B are conducted. 20
According to this embodiment, since the height of
inner flange 3B of a coil-winding groove disposed for
each of the crossover portions on head side and neck
side of the bobbin is less than that of the correspond-
ing outer flange 3A, wire ribbon 15 can be wound into 25
the coil-winding groove 5 formed in the crossover
portion with keeping nozzle 30 for delivering wire rib-
bon 15 closer to the groove. As a result, wire ribbon
15 is can be wound up stably and exactly without dis-
placing or deviating from the groove of the crossover 30
portion. In addition, since the height of inner flange
3B is smaller than that of outer flange 3A, collision be-
tween nozzle 30 and flange 3B does not occur when
nozzle 30 is rotated beyond flange 3B so as to round
out the wire ribbon in each step of Figs.7B, 7E, 7F and 35
71. Consequently, the operation becomes simplified.
Further, since the height of inner flange 3B is
smaller than that of outer flange 3A, cover 22 of tail
end side can be made smaller, thus making it possible
to reduce the space required on the tail end side. 40
It should be noted that the present invention is not
be limited to the above embodiment, but various other
configurations can be adopted. For example, al-
though in the above embodiment the height of inner
flange 3B of the crossover portion is smallerthanthat 45
of outer flange 3A, inner flange 3B may be as high as
corresponding outer flange 3A. More specifically, the
present invention will work well if a relation hy = hg =
h, holds, where hy denotes a height of a layered coil
13 of the wire ribbon in coil-winding groove 5 of the 50
crossover portion, hg and h, represent heights of out-
er flange 3A and inner flange 3B, respectively.

Claims 55
1. A saddle type bobbin (2) for a deflection caoil,

comprising a plurality of coil-winding groove rows
(5) for winding up a conductive wire row member
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FIG. |
PRIOR ART

FIG. 2
PRIOR ART
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FIG. 3B
PRIOR ART

FIG. 3A
PRIOR ART

FIG.3C
PRIOR ART

FIG. 3D
PRIOR ART
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FIG.4
PRIOR ART
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FIG. 6A
PRIOR ART

T ) A
38 Y, 35
40 \__ o492
T 44
41
FIG.6B
PRIOR ART
12
33
{
]
— 3|
25
26 —=X
38~ T
o3 | A7
371 )
I l




EP 0 572 192 A1

Ve 0}

S sixv-x
=) 7y
ge NOILVLOY J
g¢ 2
14V ¥O0ldd
14V Holyd on.w_u_
4. 914
Ve,
NOILV.1OY
08I
\ © - DZMZ.MV_M.._MM__M _\\ SIXV-Z
O= sixyx O 8¢ mu>ommomm_//m,_p_om._ Mm
'z + ,.«@ ‘@ AN = 7
& Gl | NOLVLOY mm,/ D Sars T
D Vs A e N s
HIAOSSOHD a2 of,
14V 4HOldd 18V H0ldd c-e m :
oL 9l4 g/, 914 i Ve

14V ¥Oldd
VL 'Old

10



EP 0 572 192 A1

14V HOldd

12914 NOILV.10Y c ﬂm
\\
@ Nmm
SIXV-X
SIXV-X \,\,om : omO -
Lad + . Z ﬂ/\m
zo_bmwm Au Oom,Wm.\ ve
) 14V H0ldd 18V HOI¥d

0L 914 44914

14V d0Ildd
H.L O1d

11



EP 0 572 192 A1

FIG.8
PRIOR ART
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