mVNDLNG APPARATUS AND METHCD ' | BACKGROUND OF THE |Nvé%¥F%§?é-<>
The. present invention relates to a w nding apparatus

for wi ndi ngWe{W,
material around a workpi ece and nore particularly to a w nding apparatus
and nethod for formng a deflection coil and a | eakage magnetic field

shielding coil wth respect to, for exanple, a deflection yoke as a
wor kpi ece. The defl ection yoke as used for a cathode ray tube such
as a TV receiver

requires a | eakage magnetic field shielding coil (VLF)
for shielding a | eakage magnetic field ue to electron beans and a

deflection coil for deflecting the electron beans. Recently, in

performing a wi nding opergtNDING tAPppPRRAMTE ANDa METHODti on yoke, there
has been a strong denmand for integrally performng the VLF cqil w nding

and the deflection coil winding by a single w nding apparatus. This
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The present invention relates to a winding apparatus
for winding a wire material around a workpiece and more
particularly to a windiﬁg apparatus and method for forming a
deflection coil and a leakage magnetic field shielding coil

with respect to, for example, a deflection yoke as a

workpiece.

The deflection yoke as used for a cathode ray tube such
as a TV receiver requires a leakage magnetic field shielding
coil (VLF) for shielding a leakage magnetic field Que to
electron beams and a deflection coil for deflecting the
electron beams.

Recently, in performing a winding operation wi-th
respect to a deflection yoke, there has been a stfong demand
for integrally performing the.VLF coil winding and the
deflection coil winding by a single winding apparatus. This
is;beé%use of a demand for éaving power in the defleqtion
yoké coil winding operation. |

However, it is considered difficult to perform the VLF
winding and the deflection coil winding integrally with each
other by a single winding apparatus. Generally, for forming
a VLF winding, a method of winding the wire material around

the deflection voke by a dedicated machine while.keeping the

deflection yoke horizontal.



I s because of a demand for saving power in the deflection yoke coil

w ndi ng operati on. However, it is considered difficult to perform
the VLF  w nding and the deflection coil winding integrally with each

ot her by a single w nding apparatus. Cenerally, for formng a VLF

wi nding, a nethod of winding the wire material around the deflection yoke
by a dedi cated machi ne whil e keeping the defl ecti on yoke horizontal.

2 If it is attenpted to performboth a VLF winding and a deflection
coil winding integrally by a single winging apparatus, a nere conbination
of a conventional VLF w nding apparatus and a conventional deflection coil
w ndi ng appar atr#s iits isoaptempted to perfiotmrieoshich Vhatwindingand &
where the deflection coil w nding operation shifts to the VLF w ndin
oper ati on crefilientien sgeiilt woedhes Aatesrally obYcRanginghe HINIIRE of
the deflecting yoke, for exanple, - . . < as
apparatus, a mere combination of a conventional VLF winding
apparatus and a conventional deflection coil winding
apparatus is complicated in structure such that for example,
where the deflection coil wiﬁding operation shifts to the
VLF winding operation or vice versa, it becomes necessary to
change the attitude of the deflecting yoke, for example,
from its vertically oriented state to its horizontally
oriented state which results in increasing-the nunmber of
manhours.
Conventionally, the winding apparatus for such
. deflecting yoke is disclosed in U.S. Patent Nos. 5484113 and
-5419503. The nozzles used in these prior art teéhniques make
use of rollers or guidée members in order to guide an
introduced wire material vertically, upper right or left or
lower right or left. -
_ However, by mere use of .such rollers or guide mentbers
for _ﬁhe nozzle, it is difficult to perform a VLF winding and
a deflection coil winding altogether because the wire
. material introduced from the nozzle can not be guided well
to come close to the grooves formed in various minor
portions of the defleci:ing yoke.
Y | E N

The present invention has been made to eliminate the

above-described problems and an object of the present



fromits vertically oriented state to its horizontally oriented state
whi ch results in increasing the nunber of manhours. Conventional l vy,
t he¥wi ndi ng apparatus for such deflecting yoke is disclosed in U 'S. Patent
Nos. 5484113 and 5419503. The nozzles used in these prior art techniques

make wuse of rollers or guide nenbers in order to guide an introduced wire
material vertically, upper right or left or lower right or left.

However, by nmere use of such rollers or guide nenbers for the nozzle, it
is difficult to performa VLF winding ang a deflection coil w nding

al t oget her because the wire material introduced fromthe nozzle can not
be gui ded viaiventiion dantc ipregride theigddnyeapparands iwhidalr iicuscapaldre
portions of the deflecting yoke. ' ) SUMVARY OF THE

| NVENTI ON of winding @ esigqret mapearigiloAanhasvarietysee ways|imididifenans
above-described probl ens and_an qgbject of the present )

: directions while keepirnig a workpiece such as a deflecting
yoke in a certain attitude, and also to provide a winding
method using the apparatus.

The above-described object of the present invention can
be achieved by using a winding apparatus which comprises: a
nozzle unit for supplying a wire material from a wire
material supply source to a workpiece; first winding means
for forming a first winding by moving the wire material from
the nozzle unit in a three-dimensional direction after
binding the wire material around a binding portion of the
workpiece through a guide unit cooperating with the movement
of the nozzle unit; and second winding means for forming on
the workpiece a second winding different from the first
winding by moving the nozzle unit in directions parallel and
normal to the axis of the workpiece, respectively.

In the present invention, where the wire material from
théjwire'supply source is wound around the workpiece, the
fifst winding means can form the first winding on the
workpiece by binding the wire material from the nozzle unit
at the binding portion of the workpiece and then moving it
in three-dimensional directions through the. cooperation of
the nozzle unit and the guide unit.

Further, the second winding means can form the second

winding different from the first winding by moving the



3 invention is to provide a w nding apparatus which is capable of w nding
awre material in a variety of ways in different directions while keeping
a wdrkpi ece such as a deflecting yoke in a certain attitude, and also to
provi de a wi nding nethod using the apparatus. The above-descri bed
object of the present invention can be achieved by using a wnding
appar at us which conprises: a nozzle unit for supplying a wire materi al
froma wire mterial supply source to a workpiece; first w nding nmeans

for formng a first winding by noving tide wire material from the nozzle
unit in a three-dinensional direction after binding the wire materi al
around a bimezke porit dm ofiregsioner kpratkel ansligiemanaduitde thei exégopérati ng
with the novenent @ of the nozzle unjt; and second w nding neans for formng
on the worKpf AXRPISSCondeRPRALEYC Y fferent fromthe first winding by

ing th | it in directions, |l el and | ;Lo the axis of
the wor kpi ece, rURFES FOE| yorkBiece 1¥ | Eop sxaiol e nyERF I SmGnEFe Phe vi re
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the wire matgiiakpbha® idie H04&ekeebRlihg coil and the second winding
corresponds to a leakage magnetic field shielding coil.
Further, where the first and second windings are formed, it
is not necessary to change the attitude of the workpiece.

In the present inventioh, the top end of the nozzle
unit from which the wire material is introduced is
substantially L-shaped with a projection of a size so set as
to allow the nozzle to pass along every part of the
workpiece. By such arrangement, the top end of the nozzle
unit can enter into the minor portions Quch as grooves, of
every part of the workpiece so that the first and second
windings can be secured to the corresponding parts of the
workpiece, respectivély.

- The above-described object of the present invention can
be ééhieved by a winding method for winding a wire material
paidmout from a wire material supply source, which method is
characterized in that a.first winding is formed on the
workpiece in such a manner that the wire material from the
wire material supply source is fed to the workpiece through
a nozzle unit and after being bound up around a binding
portion of the workpiece, it is moved in a three-dimensional

direction through a guide unit cooperating with the movement



at the;binding portion of the workpiece and then noving it in
t hr ee-di nensi onal directions through the cooperation of the nozzle unit

and t he guide unit. Further, the second wi ndi ng neans can formthe
second winding different fromthe first w nding by noving the

4 nozzle unit in directions parallel and normal to the axis of the

wor kpi ece, respectively. Where the workpiece is, for exanple, the
frame of the deflecting coil for a cathode ray tube, . the first w nding
corresponds to a deflecting coil and th@ second winding corresponds to a

ka0 o L kL% aco BRI Er R 65 s Sccone
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a projecti gz9f cdufii2€ig0dSictEons parallel and normal to the axis of

the workpiece. -

The above-described object of the present invention can
be achieved by a winding metﬁod for winding a wire material
paid out from a wire material supply source, which method is
characterized in that a second winding is formed on the
workpiece by moving a nozzle unit, through which the wire
material is fed to the workpiece, in directions parallel and
normal to the axis of the workpiece and a first winding
different from the second winding is formed on the workpiece
in such a manner that the wire material from the nozzle unit
is moved in a three-dimensional direction after it is bound
up around a binding portion of the workpiece by the nozzle
unit and a guide unit coopefating with the movement of the
nozzle unit.

BRIEF DESCRIPTION OF THE DRAWINGS
fJFig. 1 is a perspective view of a winding apparatus in
its éntireties.according to one embodiment of the present
invention; |
Fig. 2 is a perspective view showing a nozzle unit

carrier, a mechanical portions around a nozzle unit of the

wiring apparatus of Fig. 1, a workpiece and a workpiece

support.



to allow the nozzle to pass along every part of the workpiece. By such
arrangenent, the top end of the nozzle wunit can enter into the m nor
portions such as grooves, of every part of the workpiece so that the first
and second w ndings can be secured to the corresponding parts of the
wor kpi ece, respectively. The above-descri bed object of the present

I nvention can be achieved by a wi nding nethod for wwnding a wire nateri al
paid out froma wire material supply source, which nethod is characterized .
inthat a firstt winding is formed on thg workpiece in such a manner that
the wire material fromthe wre nmaterial supply source is fed to the
wor-kpi ece t hroudig-a hokg| @ VapY shawihgepnphEsserid@dd RF ErBuE atBe ndi ng
portion of the workpiece, it is nmoved in a three-dinensional direction
through a QRZFFSUNPE ooperating with the novenent

5 of the nozzlgunit, and a gecond vindingydLhf 08" WpdMion of
| winding a horizontal deflection coil;

Fig. 5 is a diagram of one example showing an
intermediate state of the horizontal deflection coil winding
operation;

Figs. 6A to 6H are diagrams.illustrating in more detail
the étep of winding the horizontal deflection coil;

Figs. 7A.to 7E are diagrams illustrating an operation
of binding.one end of a wire material W around a pin before
winding a 1eakagé magnetic field shielding coil;

Figs. 8A to 8E are diagrams illustrating in more detail
the step of windihg the leakage magnetic field shielding
coil; and

Fig. 9 is a perspective view of a winding apparatus
according to another embodiment of the present in&ention.

PREFERRED EMBODIMENTS OF THE INVENTION
;;Preferred embodiments of the present invention will now
be described with reference to the accompanying drawings.

It should be noted that although the following
embodiments include various kinds of technically preferable‘
limitations since they are practically preferred examples of
the present invention, the present invention is not always
limited to thesé examples unless specifically described

otherwise in the following description.



first wwnding is formed on the workpi ece by noving the nozzle unit in
directions parallel and normal to the axis of the workpiece. The
above-descri bed object of the present invention can be achieved by a

wi nding nmethod for winding a wire material paid out froma wre materi al
supply source, which nethod is characterized in that a second winding is
formed on the workpiece by noving a nozzle unit, through which the wire
material is fed to the workpiece, in directions parallel and normal to the
axi s of the workpiece and a first windipg different fromthe second
winding is fornmed on the workpiece 1in such a manner that the wire materi al
fromthe nozzlepygi t 1i syHived iish a tgeespdéotnai ansdw diofecai onmdimg it is
bound up around a binding portion of the workpiece by the nozzle wunit and
a gui de unidppeoseiat iing Witish éheirerdeent actotddnonokel ea umineferred

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view of a

wi ndi ng appamdigent of t@%r&#?%ﬁtn‘§~sila‘c%%¢b‘?fhg 2% %‘i‘f.éw%nb%ﬂ?-%nfab St he
i car rier A2 ARG ARGk S ERGi% L Bind SSRGS SPe BHRESpher nEReB 11 ng
apparat us Og}cui%eg'r%ilg \ﬂr'kpifcgr%nckﬁcét&')rggi &C%ase 10 of a winding
apparatus. These guide raiis 12, 12 movably support a guide
unit carrier 14 and a nozzle unit carrier 16 in -the
direction of the arrow X.

The guide unit carrier 14 can be moved and positioned
in the direction of the arrow X by rotating a feed screw 14b
through the operation of a motor l4a. Further, the nozzle
unit carrier 16 can be moved and positioned by rotatiﬁg a
feed screw 16b through the operation of a motor 16a. The
feed screw 16b engages a nut portion 16c of the nozzle. unit
carrier 16 with both of the feed screw 16b and the nut
portion 16c being shown enlafged. .

The guide unit carrier 14 is provided with a strut 18
whose dr_ive section (not shown) can move and position a
supégrt member 19 in the direction of the arrow Z (vertical
dirééfion). The support member 19 is provided with an upper
guide unit 301 and a lower guide unit 302 which are arranged
parallel with each other in substantially the horizontal
direction. |

The upper guide uﬁit 301 is provided with an actuator
30la through the operation of which a hook 301b shown in

Fig. 2 removably holds the wire material W in a sandwiching



support,. 6 Fig. 3is a view
showi ng an essential portion of the nozzle unit; Fig. 4 is a diagram
showing an initial operation of wnding a horizontal deflection coil;

Fig. 5is a diagramof one exanple showing an internmediate state of the

hori zontal deflection coil w nding operation; Figs. 6A to 6H are
diagrams illustrating in nore detail the step of wi nding the horizontal
defl ection coil; Figs. 7Ato 7E age diagrans illustrating an
operation of binding one end of a wire material Waround a pin before
winding a | eakage magnetic field shielding coil; Figs. 8A to 8E are
di agrans ilhashéal | BEminakRLe d:@iealiowéflegﬁie@ ghivi BeNG ¢ hei g eakage
magnetic field shielding coil; and

provided with an actuator 302a through the operatlon of
which a hook 302b shown in Fig. 2 can hold the wire material
302b in a sandwiching manner.

Next, the nozzle unit carrier 16 of Fig. 1 is provided
with a strut 30. The étrut 30 is provided with a nozzle unit
support section 31 which can be positioned and moved in the
direction of the arrow Z by a drive section 3la comprising a
motor. As shown in Fig. 2, the nozzle unit support section
31 is provided with a drive motor 221, a belt 222, a wire
material stopper 225 and a nozzle unit 201.

Around a pulley 221a, a pulley 221b and a pulley 221c
of the drive motor 221 there is passed a belt 222. By -
operating the drive motor 221, the nozzle unit 201 can be
indexed by a predetermined angle in a direction of o around
an axis C. The wire material stopper 225 has the function of
stbpping the supply of the wire material W toward the nozzle
unit- 201 by the operation of an actuator 226.

'Next, the nozzle unit 201 will be deécriped.

UAS shown in Figs. 2 gnd 3, the nozzle unit 201 can be
indexed in the direction of the arrbw 0 as described above.
The nozzle unit 201 is provided with side plates 201la, 201l1a
between wh;ch three guide rollers 205, 205 and 204, a top

end member 202 and a guide member 203 for leading out the

wire material W are arranged.



Fig. 9:is a perspective view of a w ndi ng appar at us
enbodi nent of the present invention.
THE | NVENTI ON Preferred enbodi nents of the present invention wll
be described with reference to the acconpanyi ng draw ngs.
be noted that although the follow ng
technically preferable

accordi ng
gui de .rai
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member 202.
The top end member 202 corresponds to the top end of
the nozzle unit 201 and is provided with a passage 202a for

allowing the wire material W to pass therethrough and at the

end of the passage 202a there is provided a guide member

203. The guide member 203 is made of an abrasion-resistant
material, for example, ruby or ceramics so as to serve as a
guide member for leading out the wire material W.

The top end member 202 projects in the horizontal
direction and is substantially in the form of a lateral

convex cylinder. Accordingly, the nozzle unit 201 has the

‘top end member 202 so that it is, as a whole, in the shape

of L. The lateral width L of the nozzle unit 201 is smaller
than the inner diameter of an opening 21b of the workpiece K
shown in Fig. 2.

In addition, the projecting length TH of the éuide
member 203 is such that the guide member 203 can enter every
minor portion of a VLF winding portion B of the workpiece K
of Fig. 2 and the diameter DHP of the guide member 203 can
also enter every minor portion of the VLF winding portion B.

The wire material W is introduced outside from the
guide member 203 through the passage 202a via the guide

rollers 205, 205 and the guide roller 204 as shown in Fig.

according to anot her
PREFERRED EMBODI MENTS OF

now

It should
enbodi nents i nclude various kinds of
limtations since they are practically preferred
exanples of the present invention, the resent invention is not always
limted to these exanpl es unless specifically described

foll ow ng description.
which is a persﬂg’@t

othermﬁse in the

1



appar at,us.

gui gle unit carrier 14 can be noved and positioned in the direction of the
arrow X by rotating a feed screw 14b

These guide rails 12, 12 novably support a guide unit carrier
14 and a nozzle unit carrier 16 in the direction of the arrow X

Further, the nozzle wunit carrier 16 can be noved and positioned by
rotating a feed screw 16b through the operation of a notor 16a. The

screw 16b engages a nut-portion 16¢c of tiye nozzle unit carrier 16 with
both of the feed screw 16b and the nut

The qgui de

the arrow
an upper

t hrough the operation of a notor

The
l4a.

f eed

portion 16¢ being shown enl ar ged.

unit carrier 14 is provided with a strut 18 whose drive_ section
(not shown)3 cathepwérenthatesiieiloi ais sledoout mbmiosy the iwixecnabestdion of
Z (vertical direction). The support nmenber 19 is_provided with
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Ilel with each other i tantjally th i zontal . _difection.
o upper "GRRHEEEREL “9012PBL3R8i BLtP WAt IPERCREEERLARS S5 B S¥0n® he

operation

sandw chi ng
A workpiece support 70 shown in Fig. 2 is provided with

a work receiving plate 401 which is a portion supporting the
workpiece K in a stabilized state. The wofkpiece K is
supported on the receiving plate 401 with the central axis
CK thereof extending in the wvertical direction. The
workpiece support 70 can be indexed by a predetermined angle
in the direction of the arrow ¢ by the operation of a rotary
section 73.

In the instant embodiment, the workpiece K is the frame
of a deflecting yvoke provided in the cathode ray tube of a
TV receiver and it has the fdllowing structure.

That is, the workpiece K of Fig. 2 is, for example, a
high vision deflecting yoke and is substéntially funnel-
shaped. When the workpieée K is mounted on the cathode ray
tubé; the opening 2la of the workpiece K is positioned on
thetfluorescent sprface of the cathode ray tube -and the
smaller opening 21b is arranged on the sidé of the neck of
the cathode ray tube.

The workpiece K is provided with a plurality of
engagement strips 21c‘and a plurality of winding grooves
21d. Further, the smaller opening 21b is provided with

engagement strips 21x. These engagement strips 21lc, winding

0, ' ook 301b shown in Fig. 2 renovably holds the wire
mat eri al VV{?#%EéHEEidl



8 manner. Simlarly, the |lower guide unit 302 of Fig. 1 is provided with

an actuator 302a through the operation of
2 can hold the wire material 302b in .a sandw chi ng manner. Next ,

whi ch a hook 302b shown in Fig.

t he

nozzle unit carrier 16 of Fig. 1 is provided wth a strut 30. The strut 30

s provided with a nozzle unit

and noved in the direction of the arrow Z by a drive section 3la

conprising a notor. As shown in Fig. 2,54he nozzle unit support section

support section 31 which can be positioned

31 is provided with a drive notor 221, a belt 222, a wire nmaterial stopper

225 and a 'nozzle unit 201.

pul l ey 22lgroeirebh@ 1@ iathl N@h@igerdnt heteips RAKSeGed grttliohd . ayund

operating the drive notor 221, the nozzle unit 201 can be indexed by a
pr edet er m wadchngl defheat tbn e Joni sofwouae, |

mat eri al

around an axis C. The wire

Around a pulley 221a, a pulley 221b and a

stopper 225 has the function of stopping the supply of the wire
mat eri al Wt owaflet wonkpigae Kinis2provjdeflewdpbr & ivimdimapekticen oB 226.

corresponding to a portion where a leakage magnetic field
shielding c¢oil (VLF) is formed in the wvicinity of the
winding grooves 21d.

A main body supply portion 150 is constructed 6f the
wire material stopper 225, the rotary drive section 160 and
the hozzle unit 201. The 'rotary drive section 160 is
‘constructed of the above-mentioned drive motor 221, the belt
222,_the pulleys 22l1a, 221b and 221c.

Further, a first winding means 300 shown in Fig. 2 is
the portion where the winding in the first direction is
formed by moving the wire material W in a three-dimensional
direction after binding the wire material W about the
binding portions of the workpiece K corresponding ﬁo the
engagement stfips élc and 21x by the nozzle unit 201 for
supplying the wire material W from the wire material supply
squf?E 43 of Fig. 2 to the workpiece K, the upper guide unit
301‘éboperating with the movement of the nozzle unit 201.
This first winding is the above-described deflection coil.

Further, a second winding means 400 is the portion
where a second winding different from the first winding is
formed on the workpiece K by moving the nozzle unit 201 in
directions parallel and normal to the axis CK of the

workpiece K. This second winding is the leakage magnetic



Next, the nozzle unit 201 will be descri bed. As shown in Figs. 2 and
3, the nozzle unit 201 can be indexed in the direction of the arrow a as
descri bed above. The nozzle unit 201 is provided with side plates 201a,
201la between which three guide rollers 205, 205 and 204, a top end nenber
202 and a gui de nenber 203 for |leading out the wire material Ware

arranged. 9 The two gui de
roll ers 205, 205 are rotatably provide bet ween the side plates 201a,

20la. The renmmining guide roller 204 is rotatably provided on the side of
the top end nenber 202. The top end nenber 202 corresponds to t he

t d of it d
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passage 204pd NY &-drs MRS Y %m@qnlé%l Thﬁxé)diﬁiféﬂr%fmﬂie 203 is

made of an abrasi on-resistant
unit 301, the lower guide unit 302 and the workpiece support

70. Further, the second winding means 400 is constructed of
the nozzle unit 201 and the workpiece support 70.

A control section 600 controls the actuators 301a,
302a, the drive section 3la, the drive motor 221, the motors
l4a, 16b, the actuator 226 and the operation of the rotary
section 73 of Fig. 2.

. Next, a method of forming a deflection coil 450,and a
leakage magnetic field shielding coil 501 of the wqupiece K
as the deflection yoke of Fig. 2 by using the above-
described winding apparatus will be described.

eflection Coil Windin ration

First, one example of forming the deflectioﬁ coil on
the workpiece K will be described.

This deflection coil is the fixst wihding 450 which is
applied on the workpiece K by using the first winding means
300...

The wire material W of Fig. 3 is applied with a
predetermined tensile force by a tensioner 44 lest the wire
material W should become ioosened while it is fed from the
wire materiéi supply source. Then, the wire material W runs
along the path 202a via the guide rollers 205, 205 and 204
of the nozzle unit 201 and is led outside from the guide

member 203. The wire material W is directed substantially L-



material, for exanple, ruby or ceramcs so as to serve as a guide nenber
for leading out the wire material W The top end nenber 202 projects
inthe horizontal direction and is substantially in the formof a |lateral
convex cylinder. Accordingly, the nozzle unit 201 has the top end nenber
202 so that it is, as a whole, in the shape of L. The lateral wdth L of
the nozzle unit 201 is smaller than the inner dianeter of an opening 21b
of the workpiece K shown in Fig. 2. 13 In addition, the projecting

| ength TH of the guide nenber 203 is such that the guide nenber 203 can
enter every minor portion of a VLF winding portion B of the workpiece K
of Fig. 2 =hapedeati &b qgruilidP willdre 204 dendreihele@0qutahor hzgntahler
every mnor_ portion of the VLF w nding portion B. The wire material W
i s introdud&@molhsi guideonemiper 2Q34 de nenber 203 through the passage 202a

via the guide  Joller Arwi”d e W1SeIHateridh! M 150418201 0°00uhd F' ¢
around a pin 77 of Fig. 4. That is, wheﬁ the nozzle unit
support section lowers the nozzle unit 201 toward a z-
direction as designated by an arrow, the nozzle unit 201
goes along the opening 21b from the opening: 2la of ﬁhe
workpiece K. Then the hook 301b of the upper guidelunit
fixes the top end of the wire material W in a sandwiching
fashion. Then the wire material W is guided toward the rear
side of the binding pin 77 and in this stage, the workpiece
support 70 is indexed by a predetermined angle in the
direction of + 0 by the operation of the rotary section 73
~ whereby the upper.guide unit 301 is deemed to have been
relatively moved in the direction of + Y of Fig. 4. After
that, the guide unit 301 is moved in the Z-direction to
céuse the woikpiece support 70.of Fig. 2 to be indexed-again :
by a_predetermined'angle.in the directi&n of -B.Whereby the
uppéé guide unit 301 is deemed to have been relatively moﬁed
in the -Y direction; Thus, the wire material W held by the
upper guide unit 301 is bound around the binding pin 77. The
binding of the wire material W around the pin 77 is
performed a plurality of times.
Next, as shown in Fig. 5, when the nozzle support 31 is
operated, the'nozzle unit 201 performs a deflection voke

winding operation in three-dimensional fashion. That is, by



10 3.» The wire material Wis led out fromthe wre material supply
source 43 and the internediate portion of the wwire material is applied
with a predetermined tension by a tensioner 44. A wor kpi ece support
70 shown in Fig. 2 is provided with a work receiving plate 401 which is a
portion supporting the workpiece Kin a stabilized state. The workpi ece K
I's supported on the receiving plate 401 with the central axis CK thereof
extending in the vertical direction. Theq workpi ece support 70 can be -

i ndexed by a predetermned angle in the direction of the arrow [err] by

the operation of a rotary section 73. In the instant enbodi nent, the
wor kpi ece Khe mevenemes off atdef InAikey yoldd p20ii dedl thet e @mchode ray
tube of ‘a TV receiver and it has the follow.ng structure. That is,

the workpi edbreckions gand the mevemeatsl of dheniupper saefh HeYPECERAGSyoke
apd 1= substartialpy Tunpelo, haged, e b xor Pl sce K b, rpkLed on
e Lo eSAEn RSk G SRR 550 Pabbil ABAEC e TBhb e
strips 21lc and 21x serving as the binding sections of the
workpiece K. In this case, by moving the wire material from
the nozzle unit 201 in a three-dimensional direction after
being bound around the engagement pieces 21c and 21x, the
deflection coil 450 aé the first winding is formed.

In - Fig. 5, there is shown a manner in which the wire
material W is bound around the engagement strip 21c through
the cooperation with the upper guide unit 301 witb the
nozzle unit 201 lying above the opening 2la of the workpiece
K. Further, where the nozzle unit 201 comes to lie below the
openings 2la and 21D, it:is possibie to bind the wire:
material W around the engagement strip 21x through the
cooperation of the 1owe£ guide unit 302 and the nozzle unit
201.;

.?;Thus, it is possible to form the s6 called sadd;e type
threé—dimensional first winding (deflection coil) 450.

Further, a circumferential winding 500 may be applied
in the winding groove 214 of the workpiece K. That is, when
the workpiece support 70 rotates clockwise, for example, by
the operation of the rotary section 73, the wire material W

extending horizontally from the top end member 202 of the



t he caf hode ray tube. The workpiece Kis provided with a plurality
of . engagenent strips 21c and a plurality of w nding grooves 21d.
Further, the smaller opening 21b is provided with engagenment strips 21x.
These engagenent strips 21c, w nding grooves 21d and
engagenent strips 21x are portions around which a deflection coi
wound. The workpiece Kis provided wwth a winding portion B
corresponding to a portion where a | eakage magnetic field shielding coi
(VLF) is formed in the vicinity of the w nding grooves 21d. A main
body supply portion 150 is constructed of the wre material stopper 225,
t he rotary ndzz1e sedit @01l63s ambotthiky nermd alvng 2the Wirdiny agyodveve
section 160 is constructed of the above-nentioned drive notor 221, the
belt 222, 2lide toulfbrps thelairomferentizl) winding 500

S

Then, after the formation of the circumferential
winding 500 along the winding groove 21d, the top end member
202 of tﬁe nozzle unit 201 moves to the engagement strip A

~of the workpiece K and the wire material W passes along the

engagement strip A whereby the setting for the initiation of
winding of the winding 501 of the leakage magnetic £field
shielding coil (VLF) -to be described hereinbelow _is
complete.

Now, one example of how the deflection cqil is wound
saddlelike will be described in further detail with
reference to Figs. 6A through 6H.

Figs. 6A through 6H show the steps of forming a saddle
type deflection coil on the Qorkpiece K, respectively. The
top end member 202 of the nozzle unit 201 is held
horizontal.

In Fig. 6A, the top end member 202 of the nozzle unit
201.?aises up the wire material W along the direction 21l .
fromﬁinside the workpieée K and in Fig. 6B, the upper guide
unit 301 holds the wire material W. Then, when the workpiece
K is rotated by a predetermined angle in the Rl direction,
the conditions shown in Figs. 6C and 6D are brought forth

and the wire material W is wound dlong the circumference of

the workpiece K.



Further.,, a first w nding neans 300 shown in Fig. 2 is
the winding in the first direction is
in a three-dinensional direction after binding the wire material W about
the binding portions of the workpiece K corresponding to the
strips 21c and 21x by the nozzle unit 201 for
Wfromthe wire material supply source 43 of Fig. 2 to the. workpiece K,

t he upper guide unit 301 cooperating wil®h the novement of the nozzle unit

201. This first winding is the above-described defl ection coil

Furt her,

ndi 1 abov | | L
i1 orent 1 om KB el IR A FST SFtmdtan P Re L aovBb o 20 LI By Reb g

the nozzle w@t?g&hw 28 et QP8 PRELLENIAG 2 19T FRI the {BLKkBXEEe K Of

the workpiece

ndi ng i's”forred on the wor ece

Thi's second wnding is the Teakage magnetic

12~ field ghaekdendowdid dgWide . uhtEt BR2 HdRAd | EBe Wikd NATEANS] W.

Then, the lower guide unit 302 draws the wire material W
outside as shown in Fig. 6F and rotates the workpiece K in
the direction of R2 so that the wire material W is wound
circumferentially along the neck portion of.the workpiece K
and finally, the wire material W is wound saddlelike as
shown in Fig. 6H.

Thﬁs, the winding of the deflection coil can be wound
saddlelike in a simple manner through the cooperation of the

upper guide unit 301 with the lower guide unit 302.

Leakage Magnetic Field Shieldina Coil (VFL) Winding
Operation

In the winding operation-for thé leakage magnetic field
shielding coil (VFL), the top end member 202 of the nozzle
unit 201 moves down to a point b of the winding portion B of
the leakage magnetic field shielding coil (VLF) while it
supéiies the wire material W. Next, the workpiece support 70
is_xptated counter-clockwise (in the +0 direction) so that
the top end member 202 of the nozzle unit 201 comes to lie
outside a point d of the winding portion B.

Then, the top end member 202 of the nozzle unit 201
moves up in the z-direction to take a position above a point

e of the winding portion B.

the portion where
formed by noving the wire nateri al

engagenent
supplying the wire materi al

w



300 is, constructed of the nozzle unit 201, the upper guide wunit 301, the

| ower guide unit 302 and the workpiece support 70. Further, the second

wi Rdi ng nmeans 400 is constructed of the nozzle unit 201 and the workpiece
support 70. A control section 600 controls the actuators 30l1la, 302a,
the drive section 31a, the drive notor 221, the notors 14a, 16b, the
actuator 226 and the operation of the rotary section 73 of Fig. 2.

Next, a method of form ng a deflection il 450 and a | eakage nagnetic
field shielding coil 501 of the workpiece K as the deflection yoke of Fig.
2 by using the above- descri bed wi nding apparatus will be descri bed.

Defl ection Coil 4 ati F| st anp! rnipa the
defl ection coil Fof qH:lg m v?grlkp kS rofat st %ﬁ&mlég m 0@

pi ece be descri bed.

ﬂe];)lyeﬁtsi (r)]gdt(i%ecftlo eedi L34 oW q'ﬁ'léqggﬁoe%' %xﬂbs%e A rl apps i ed %\;eh%c‘!"oékp' ece

w ndi ng neans e material Wof Fig.

3 is appliefbaWdibm £ B']‘:'e(EHéarm&&%?e%ﬂtﬁo&prﬁiewﬁ¥réb?eft$ie0rt9d5p4énBeSt
the wire mat eri al VVshou becone [oosened while it is fed fromthe

Wi re mater ndimb@tpRI0p Sowees. tdhelle iririsl eimdlien pbs¥tions  al ong the
path 202a via the guide rollers 205, 205 and 204

Figs. 7A to 7E and Figs. 8A to 8E show the steps of
performing a leakage magnetic field shielding coil (VFL),
respectively.

In Figs. 7A through 7E, the top end member 202 of the
nozzle unit 201 binds the wire material W around a pin of
the VLF winding portion. That is, the top end member 202 of
the nozzle unit 201 goes round the pin 2 to wind the wire
material W several times. In this case, as shown in Fig. 7E,
the top end member 202.projecting horizontally £from the
nozzle unit 201 can come close to the pin and go round the
pin so that it is possible to prevent the nozzle unit 201
from running against the engagement strip 21c which forms
itself the outer periphery of the wofkpiece K.

“Further, in Fig. 8A through 8E, there is shown a manner
in whlch the top end member 202 of the nozzle unit 201
performs ‘a leakage magnetic field shielding coil winding
operation around the VLF winding portion B.

In Fig. 8A, the wire material W having its one end
already wound around the pin of Fig. 7A is positioned at the
end of the winding portion B and in Fig. 8B, the nozzle unit

201 goes down in the direction of Z2 so that the wire



of the-.nozzle unit 201 and is |led outside fromthe guide menber 203. The
wire material Wis directed substantially L-

13 * shaped at the guide roller 204 and is | ed out horlzontally from-the
gui de nmenber 203. The top end WL of the wire material Wis fixedly
bound around a pin 77 of Fig. 4. That is, when the nozzle unit support
section |lowers the nozzle unit 201 toward a Z- direction as designated by
an arrow, the nozzle unit 201 goes along the opening 21b fromthe opening
21a of the  workpiece K. Then the hook 301b of the upper guide unit fixes
the top end of the wire material Win a sandw ching fashion.- Then the wire
materi al Whsteridedwt oviir dohihe 'Ry chée farsthasidadoig thie) winaitgi n

this stage, the workpiece support 70 is indexed by a predeterm ned angl e
in the dirpattiond. + O by the operation of the rotary section 73 whereby
the upper guide unit 301 is deened to have been

Then, as shown in Fig. 8C, the nozzle unit 201 rotates
by 90 degrees and moves relative to the workpiece K so that
the wire material W is wound along the groove in the second
side of the winding pértion.

In Fig. 8D, the nozzle unit 201 moves up in the
direction of %1 so that the wire material W is wound around
the third side of the winding portion B.

Lastly, in Fig. 8E, the wire material W is wound around
the fourth side of the winding portion B by the rotation of
the workpiece K.

Thus, by repeating the operations in Figs. 8A through
8E, the wire material W is wound around by a predetermined
number of times.

In the above case, it is noted that as shown in Fig.
Sﬁ, when the wire material W is continuously wound around |
the ‘winding portion B, since the top end member 202 is
eléﬁgated to project in the horizontal direction, the nozzle
unit 201 does not run against the engagement strip 21c of
the workpiece K.

The nozzle unit 201 makes it possible that the top end
member 202 binds and then wind the wire material W around
the pin and the winding portion B without-running against

the projecting portion of the workpiece K.



relatiyely noved in the direction of + Y of Fig. 4. After. that, the guide
unit 301 is noved in the Z-direction to cause the workpiece support 70 of
Fig. 2 to be indexed again by a predetermned angle in the direction of -0
whereby the upper guide unit 301 is deened to have been rel atively noved
in.the -Y direction. Thus, the wire material Wheld by the upper guide
unit 301 is bound around the binding pin 77. The binding of the wire
material Waround the pin 77 is perforgqed a plurality of tines.

Next, as shown in Fig. 5 when the nozzle support 31 is operated, the
nozzle unit 201 perfornms a deflection yoke w nding operation in

t hr ee- di mensi ongk GeskrabedlA®ovieS, aldy shown in Figs. 6A to 6H, 7A to

14  the novenents of the nozzle unit 201 in the Z and X directions and

t he novenemEs anfl Bae toppEr, bydthewesegaifdeneuking gbinardleo2thaheifire

material Wforms the three- dinensional first w nding 450 passed aﬁgund

t he engagefyet nozzle unit 201 having the top end member 202, t
horizontal deflection coil winding operation (called-a main
winding), the wire material binding operation with respect
to the pin of Figs. 7A to 7E and the leakage magnetic field
shielding coil winding operation shown in Figs. 8A to 8E can
be performed efficiently and without causing any trouble of
the nozzle unit 201 running against the workpiece K.

By repeating the above operations by a predetermined
number of times, the winding 6f the leakage magnetic field
shielding coil (VLF) is appliéd to the winding portion B as
shown in Fig. 2 thereby completing the winding operation for
the leakage magnetic field shielding coil (VFL).

As described above, in the instant embodiment, the
winding of the leakage magnetic field shielding coil (VLF)
becomes possible by adding thé top end member 202 to the
nozzle unit 201 and the winding of the VLF coil can be made
conéinuously from the winding of the deflection coil. In -
this”case, the workpiece K may well bé held vertically by
the workpiece support 70 as shown in Fig. 2. Accordingly, it
is possible to perform the deflection coil and VLF coil

winding operations in a short time and in a stabilized

manner thereby sharply improving the production efficiency

of the deflection yoke.



strips. 21c and 21x serving as the binding sections of the workpiece K 1In
this case, by noving the wire material from the nozzle unit 201 in a

t hrree-di nensi onal direction after being bound around the engagenent pieces
21c and 21x, the deflection coil 450 as the first winding is forned.

In Fig. 5, there is shown a manner in which the wire material Wis bound
around t he engagenent strip 21c through the cooperation with the upper

guide unit 301 with the nozzle unit 20% | yi ng above the opening 2la of the
wor kpi ece K. Further, where the nozzle Bnit 201 conmes to lie below the

openi ngs 21a and 21b, it is possible to bind the wire nmaterial Waround

t he engagenent tr| 21x hr h. ofs Iéggg unit
302 and the nonggoun| 58 ehe 1BQ$% &mﬁgééé%EES| %gﬁio foﬁ#?#%gﬁgo

cal | ed saddlg st YR dteffﬁ%%t%ﬁegw 2 f1l I3d WHedvagr (cdafll estdieianily 450.
Furt her, a%L?PCu erential w nding 56B'nay be applied in the w nding .

groove 21d a9l tig1mekptgee donvidiat i bBsal Wiksthddie inor whiehe Isopporthe’0
rotates clockw se, for exanple, by the operation of the rotary section 73,
the wire nmitefliedtdnexdeili rndonMiBnicalilly Wiodimee operatdonsibare02 of

the performed by a plurality of winding apparatuses, ;hese
different winding operations can be performed by a single
appafatus. |

Further, as shown in Fig. 2, by the provision of the
excellent abrasion-resistant guide member 203 on the top end
portion of the nozzle unit 201, it is possible to minimize
the amount of abrasion of the top end member 202 resulting
from the passage of the wire material W so that the life of
the nozzle unit 201 can be extended.

However, the present invention is not limited to the
above-described embodiment. In the above embodiment, the
leakage magnetic field shielding coil winding operation is
performed after performing the horizontal deflection coil °
winding but it is of course possible to reverse the order of
performing the winding operations.

Further, as another‘ embodiment of the .present
invention, an example shown in Fig. 9 may be given.

As will be clear from comparison with the embodiment of
Fig. 1, the winding apparatus shown in Figs. 6A to 6H is
provided with two sets of upper guide units 301 and lower
‘guide units 302 which are provided on the strut 18 of the

guide unit carrier 14.



15 nozzle unit 201 is snoothly wound al ong the wi nding groove 21d to
formthe circunferential w nding 500. Then, after the fornmation of
the circunferential w nding 500 al ong the wi nding groove 21d, the top end
menber 202 of the nozzle unit 201 noves to the engagenent strip A of the
wor kpi ece K and the wire material Wpasses along the engagenent strip A
whereby the setting for the initiation of wnding of the w nding 501 of

t he | eakage magnetic field shielding il (VLF) to be described

her ei nbel ow i s conpl ete. Now, O exanpl e of how the deflection coi
is wound saddlelike will be described in further detail with reference to

Figs. 6A throuQQiQﬁstrut 3dﬁd¥5tH@AnBQQQEgﬁn§H shewikbe1st epspebviaed ng a
saddl e type deflection coil the workpi ece K, respectively. The top
end nmenber 3432 tipd néﬂ@léoﬁﬁhe suppbrt2@B 1 .i-rHeel bz 410 | unht abupport
' 431 is provided with two nozzle units 201. Thus, unlike the
embodiment of Fig. 1, by:the provision of the two nozzle
units 201 and two sets of upper and lower guide units 301
and’ 301, it is possible to perform winding operations
simultaneously on two workpieces K. The remaining points of:
the embodiment of Fig. 9 are similar to those of the
embodiment of Fig. 9 so that the description théreof is
omitted herein.
As described above, according to the present invention,
it is possible to wind a wire .material in diffex;ent
directions while the workpiece like a deflection yoke keeps

its attitude in a certain state.



In Fig. 6A, the top end nember 202 of the nozzle unit 201 raises up the
Wre nimmwllumum ﬂmEe direction Z1  frominside the workpiece K and in
Fig. 6 e unit 301 holds the wire material W Then, when

t he worKpi éce" i rotated by a predeternined angle in the Rl direction,

the conditions shown in Figs. 6C and 6D are brought forth and the wire
material Wis wound al ong the circunference of t he workpi ece K

16 Next, as shown in Fig. 6E, the nozzle unit 201 reaches the

openi ng 21b through the opening 2la of 4he workpiece K and the | ower guide
unit 302 holds the wire material W Then, the | ower guide unit 302 draws

the wire "gﬁﬁ&j%b &&A$ﬂ§2i9§:as shown in Fig. 6F and rotates the workpiece
Kin the drrectron o SO that the wire material Wis wound
ci reunferential gy, algnmha@nae%?g%%}e@ £ir tREndOREPLEGA e midefignl |y,
the wire material Wis wound saddlelike as shown in Fig. 6H.
from a wire material supply source around a workpiece, which
apparatus comprises:

first winding means comprising a nozzle unit for
feeding the wire material paid out from the wire material
supply source to the workpiece and a guide unit and
operating such that the wire material from the nozzle unit
is bdund around a binding portion of the workpiece and moved
in a three-dimensional direction by the guide wunit
cooperating with the movement of the nozzle unit, to thereby
form a first'winding on the workpiece; and

second winding means for forming on the workpiece a
second winding different from the first winding by moving
the nozzle unit in directions parallel and normal to the
axis of the workbiece.

2. A winding apparatus according tb Claim 1, wherein
the top end of said nozzle unit through which the wire
matéfial is introduced projects outward substantially in the
shape of L and has a size suitable for allowing it to pass
along gvery part of the workpiece.

3. A winding apparapus accbrding to Claim 1, wherein
said first winding is a deflection coil of a deflection yoke
for use with a cathode ray tubei'

4. A winding method for winding a wire material paid

out from a wire material supply source around a workpiece,



Thus, the Winding of the deflection coil can be wound saddlelike in a
sinpl e I aml“mE cooperation of the wupper guide unit 301 with the
| ower g[n“um“l“ IH akage Magnetic Field Shielding Coil (VFL) Wnding
Qperatiort ¢ ' |k the Wi nding operation for the | eakage magnetic field
shielding coil (VFL), the top end nenber 202 of the nozzle wunit 201 noves
down to a point b of the winding portion B of the |eakage nmagnetic field
shielding coil (VLF) while it supplieSZ%he wire material W Next, the

wor kpi ece support 70 is rotated counter=Tlockwise (in the +0 direction) so
that the top end nenber 202 of the nozzle unit 201 cones to lie outside a

poi nt. d of e lliligh POL kD Borerized NG cAE 40R198¢ RAHEINGOZs of the

nozzl e unit noves up in the rection to take a position above a
point e ofedriedM H4i RHPGid1+IWi&ke in such a manner that the wire

17 Further, the workpiece K rotates clockw se (-0

material from the wire material supply source is fed to the
workpiece through a nozzle unit and after being bound up
around a binding portion of the workpiece, it is moved in
three—dimensionél directions through a guide unit
cooperating with the movement of the nozzle unit, and a
second winding different from the first winding is formed on
the workpiece by moving the nozzle unit in directions
parallel and normal to the axis of the workpiece.

5. A winding for winding a wire matgrial paid out from
a wire material supply source, which method is characterized
in that a second winding is formed on the workpiece by
moving a nozzle unit, through which the wire material is fed
to the workpiece, in directions parallel and normal to the
axis of the a first winding different from the second
winding is formed on the workpiece in such a manner Ehat the
wire material from the nozzle unit is moved in three-
dimé%sional directions after it is bound up around a binding
porfion of the workpiece, by the nozzle unit and a guide

unit cooperating with the movement of the nozzle unit.



direction) to allow the top end nenber 202 to nove to a position f of the
wi ndi ng portion B whereby the top end nenber 202 lowers to the initial

wi ndi ng position. Figs. 7TAto 7E and Figs. 8A to 8E show the steps of
perform ng a | eakage magnetic field shielding coil (VFL), respectively.

In Figs. 7A through 7E, the top end nenber 202 of the nozzle unit 201
binds the wire material Waround a pin of the VLF w nding portion. That
is, the top end nenber 202 of the nozzle unit 201 goes round the pin 2 to
wind the wire material Wseveral times241n this case, as shown in Fig. 7E
the top end nmenber 202 projecting horizontally fromthe nozzle unit 201

can cone close to the pin and r d ' L at it is possible to
prevent the nozzle unit'ZOYINPg§ﬁ18JlﬁF%gg%déﬁggﬁﬂﬁggﬁengagenent strip 21c
which forns itself the outer periphery of the workpiece K Furt her,
in Fig. 8A through 8E, there is shown a manner in which the top end
menber 202 of the nozzle unit 201 perfornms a | eakage magnetic field
shielding coil winding agerihican 6F0uiE t besdosuyreli ng portion B.

In Fig. 8A, the wire material Whaving its one end al ready wound ar ound
the pin of Fig.A7Avimslipesidppaesatws &hd a method for winding a wire

material around a workpiece such as a deflection yoke for
use with a cathode ray tube are provided. The apparatus is
provided with a nozzle unit, a guide unit, a first winding
means and a second winding means and operates such that the
first winding means forﬁs a first winding (e.g., a
deflection coil) by moving the wire material from the nozzle
unit in a three-dimensional direction after binding the wire
material to the workpiece through the guide unit cooperating
with the nozzle unit and the second winding means forms a
second winding (e.g.. é leakaée magnetic field shielding
coil) differeht from the first winding by moving the nozzle
unit in directions parallel and normal to the axis of the
workpiece, respectively. According to the present invention,
unlike the conventional apparatus, it is possible to wind a
wire'material in a variety of ways indifferent directions

while keeping the attitude of the workpiece in a certain

attitude.

FIGURE 1



end of t'he winding portion B and in Fig. 8B, the nozzle unit 201 goes
down in the direction of Z2 so that the wire

18 material Wis wound over the first side of the winding portion B.
Then, as shown in Fig. 8C, the nozzle unit 201 rotates by 90 degrees and
noves relative to the workpiece Kso that the wire material Wis wound

al ong the groove in the second side of_the w nding portion. In Fig.
8D, the nozzle unit 201 noves up in thel/&irection of Z1 so that the wire
material Wis wound around the third side of the w nding portion B.
Lastly, in Fig. 8E, the wire material Wis wound around the fourth side of
the wi nding portion B by the rotatj f he wor kpi ece K Thus, by
repeating the operations in Figs. F:i‘j}4nj h 8E, the wire material Wis
wound around by a predeterm ned

19
v 30
o |
z% 301a 312

[ ~
’ ﬁt\‘“ﬁi
i 202
-+
SN
| ||
/
.
controller

(

600



nunber of tines. In the above case, it is noted that as shown in Fig.
8E, when the wire material Wis continuously wound around the w nding
portion B, since the top end nenber 202 is elongated to project in the
hori zontal direction, the nozzle wunit 201 does not run against the
engagenent strip 21c of the workpiece K The nozzle unit 201 nakes
It possible that the top end nenber 202 binds and then wind the wire ¢
material Waround the pin and the w rziiéhg portion B wi thout running
against the projecting portion of the workpiece K )

19 As descri bed above, as shown in Figs. 6Ato 6H 7A to 7E and 8A
to 8E, by the use of one kind of nozzle, that is, the nozzle unit 201
having the top end nmenber 202, the horizontal ¢gflection coil w nding
operation (called a main wnding), thg w e gat@rial binding operation

wi th respect =

<t \ \,\ / ~
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to the«in of Figs. 7A to 7E and the | eakage magnetic field shielding coi
wi ndi ng operation shown in Figs. 8Ato 8E can be perforned efficiently and
wi t hout causing any trouble of the nozzle unit 201 runni ng agai nst the

wor kpi ece K. By repeating the above operations by a predeterm ned
nunber of tines, the wi nding of the | eakage magnetic field shielding coi
(VLF) is applied to the winding portion B as shown in Fig. 2 thereby

conpl eting the winding operation for 3t®e | eakage magnetic field shielding
coil (VFL). As descri bed above, in the instant enbodi nent, the

wi ndi ng of the | eakage magnetic field shielding coil (VLF) becones
possi bl e by adding the top end nenber 202 to the nozzle unit 201 and the
wi ndi ng of the VLF coil can be mafl\ﬁnt uously fromthe wi nding of the
deflection coil. In this case, tfe RpMece K may well be held vertically
by the workpiece support 70 as shown in Fig. 2. Accordingly, it is
possible to perforn1the4§eflection coil and VLF coil w nding operations in
a short tine and in a stabilized nanner thereby sharply inproving the

efl ecti on yoke.

production effici
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Accordi-ng to the instant enbodinent, it i.s possible to wnd the deflection
yoke coil and the VLF coil efficiently and unlike the conventional nethod
in which both the deflection coil and VLF coil w nding operations are
performed by a plurality of w nding apparatuses, these different w nding
operations can be perfornmed by a single apparatus. Further, as shown
in Fig. 2, by the provision of the excellent abrasion-resistant guide
menber 203 on the top end portion of %8 nozzle unit 201, it is possible
to mnimze the amount of abrasion of the top end nenber 202 resulting
fromthe passage of the wire material Wso that the life of the nozzle
unit 201 can be extended. , he present invention is not
limted to the above-described gagi ' "In the above enbodi nent, the

| eakage magnetic field shielding coil w nding operation is perfornmed after

performng the horizontal deflection coil wnding but it is of course
ossible to reverse th ) i i ndi i .
p . OLdSke bkt pii%%m ng the w ndi ng operations
support member
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Furthé;, as another enbodinent of the

pr esent I nvention, an exanple
shown*in Fig. 9 may be given. As will be clear fromconparison with
t he- embodi nent of Fig. 1, the wi nding apparatus shown in Figs. 6Ato 6H
S provided with two sets of upper guide units 301 and | ower gui de
units 302 which are provided on the strut 18 of the guide unit carrier

14. - 21 The strut 30 of the

nozzle unit carrier 16 is provided w t¥&he nozzle unit support 431. The
nozzle unit support 431 is provided with two nozzle units 201. Thus,

unli ke the enbodinent of Fig. 1, by the provision of the two nozzle wunits
201 and two sets of upper and |ower guide units 301 and 301, it is

possi ble to perform w ngi si mul t aneously on two workpi eces K
The remai ning points of | the enbodinent pf Fig. 9 are simlar to those of
the enbodinment of Fig. 19 so that t:f_de

5cription thereoE;is

FIG. 6H

FIG. 6

FIG. 6C
FIG. 6G

FIG. 6B
FIG. 6F

201

FIG. 6A
FIG. 6E



omtted herein. As descri bed above, according to the present

invention, it is possible to wind a wire material in different directions
whi e the workpiece |ike a deflection yoke keeps its attitude in a certain
state. . 22 VWHAT IS CLAIMED | S:

1. Awnding apparatus for wnding a wire material froma wire materi al
supply source around a workpi ece, which apparatus conpri ses: first

wi ndi ng nmeans conprising a nozzle unit 6/8 feeding the wire material paid
out fromthe wire material supply source to the workpiece and a gui de unit
and operating such that the wire material fromthe nozzle unit is bound

around a binding portion of the workpiece and noved in a three-dinensional

direction by the guide unit cooperating with the moveéement, of the nozzle
unit, to thereby - ~
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formasfirst winding on the workpi ece; and second w ndi ng neans for
formsng on the workpiece a second winding different fromthe first w nding
by nmoving the nozzle unit in directions parallel and normal to the axis
of the workpiece. 2. A winding apparatus according to Claim1,
wherein the top end of said nozzle unit through which the wire materi al
is introduced projects outward substantially in the shape of L and has a
size suitable for allowing it to pass 7Aa8ong every part of the workpiece.

3. A wi nding apparatus according to Claim1, wherein said first wwinding is
a deflection coil of a deflection yoke for use with a cathode ray tube.

4. Awinding nethod for wwinding a wre material paid out froma wre

mat eri al supply source around a workpi-ece,

23 which nmethod is characterized in that a firsyxmﬁﬁaTﬁg\js
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formedéon the workpiece in such a manner that the wire material fromthe
wiresmaterial supply source is fed to the workpiece through a nozzle unit
and” after bei ng bound up around a binding portion of the workpiece, it is
noved in three-dinensional directions through a guide unit cooperating
with the novenment of the nozzle unit, and a second winding different from
the first wwnding is formed on the wyrkpi ece by noving the nozzle unit in
directions wparallel and normal to th8/8xis of the wor kpi ece. 5. A
winding for wwnding a wire material paid out from a wire material supply
source, which nethod is characterized in that a second winding is forned
on the workpiece by noving a nozzle unit, through which the wire materi al
is fed to the workpiece, in direEFI‘BF garallel and normal to the axis of
the a first winding different fro ss&ond wnding is formed on the
"wor kpi ece in such a manner that the wre material fromthe nozzle unit is
noved in three- dinensional directions after it is bound up around a

bi nding portion of the workpiece, by the nozzle unit and a guide wunit

cooperating with the novenent of the nozzle unit. 431
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