1 W NDI NG APPARATUS BACKGROUND CF THE | NVENTI ON The present |nve‘ﬁ‘fllonms
relates to a winding apparatus and nere. particularly to such type of
apparatus that winds a wire froma wire supply source around a bobbin
through a nozzle unit and a guide unit. The apparatus is suitable for

obtai ning a saddl elike coil around a bobbin of a deflection yoke. The TV
recei ver has a deflection yoke coil attached to the neck portion of the CRT
(cathode ray tube) thereof. The deflection yoke coil conprises a saddlelike

coil formed of an insulating enanel -coated wire:around a synthetic resin
bobbin. In order to wind such saddlelike coil form ng the deflection yoke
coil, the conventiaonal w nding apparatus has been so constructed that the

wire is wound al ong the mnndln% %roove i nsi de the bobbin by a conbination
of the nmovenent of INDING APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates ta a winding apparatus
and more particularly to such type of apparatus that winds a
wire from a wire suﬁply source around a bobbin through a
nozzle unit and a gﬁide unit. The apparatus is suitable for
obtaining a saddlelike coil around a bobbin of a deflection
yoke7

The TV receiver has a defleétion yoke coil attached to
the neck portion of the CRT (cathode ray tube) thereof. The
deflection yoke coil éomprises a saddlelike coil formed of
an insulating enamel-coated wire around a synthetic resin
bobbin.
| In order to wind such saddlelike coil forming the
deflection yoke coil, tha conventional winding apparatus has
been so constfuéted that the wire is wound along the winding
groove inside the Bbbbin by a cOmbination of the movement of
a nozzle unit for guiding t?e wire in the direction of axis
of the bobbin and the movement of a guide for guiding the
wire in the radial direction of the bobbin with the rotation
of the bobbin thereby forming a horizontal deflection yoke
coil. The terminating end of the wire around the winding
groove of the bobbin is hooked by a hooking pin embedded in

the outer peripheral surface of the bobbin.
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a nozzle unit for guiding the wire in the direction of axis of the bobbin
and the novenent of a guide for guiding the wire in the radial direction of
the bobbin with the rotation of the bobbin thereby forming a horizontal

defl ection yoke coil. The termnating end of the wire around the w nding
groove of the bobbin is hooked by a hooking pi-n enbedded in the outer

peri pheral surface of the bobbin. 2 In the winding apparatus for

manuf acturing such a conventional deflecting yoke coil, the wi nding of the

~wire around the bobbin is performed by,a single splndle operati on.
Accordi ngly, where the anmount of productlon Is required to increase, it is
necessary to prepare a plurality of units of such apparatus. In the case of

t he wi ndi ng apparatus based on such
In the winding apparatus for manufacturing such a
conventional deflecting yoke coil, the winding of the wire
around the bobbin is performed by a single spindle
operation. Accordingly, where the amount of production is
required to increase,. it is necessary to prepare a plurality
of units of such apparatus.

In the case of the winding apparatus based on such
single spindle operation, when the wire of the deflection
yoke coil is wound, it is required to prepare a plurality of
.units of the winding apparatus for increasing the amount of
production at the winding section which results in
increasing the initial cost and giving rise to the problem
of worsening the space efficiency.

SUMMARY OF. THE JINVENTION

The present invention has been made to solve such
problem and an object of the present invention is to.provide
a winding apparatus which is capable of obtaining
productivity of. several times that of the conventional
winding apparatus without using additional units of the
apparatus.

For achieving thg above-mentioned object, a first
aspect of the present invention concerns a winding apparatus
for winding a wire paid out from a.wire supply source arcund
a bobbin through a nozzle unit and a guide unit, which
'apparatus is characterized by the provision of a plurality

of sets of winding means comprising a nozzle unit and a



singl e spindle operation, when the wire of the deflection yoke coil is
wound, it is required to prepare a plurality of units of the w nding
apparatus for increasing the amount of production at the w nding section
which results in increasing the initial cost and giving rise to the problem
of worsening the space efficiency. SUMVARY OF THE | NVENTI ON The present

i nvention has been made to sol ve such problem and an object of the present
invention is to provide a wi nding apparatus which is capabl e of obtaining
productivity of. several tinmes that of the conventional w nding apparatus
wi t hout using additional units of the3apparatus. For achieving the
above-nentioned object, a first aspect of the present invention concerns a
wi ndi ng apparatus for winding a wire paid out froma wre supply source
around a bo®®idetwnbtighnd AoRrpEality afdheldiRgicmesns  COFTRIP tus is

Characterlzggsg cé{$2f¥(¥g %b%”w&%d?u&'ﬁ%éﬂétéé as to hold a plurality

of bobbins in a predetermined pbsture, whereby the plurality
of bobbins are wound with wires parallelly with each other
simultaneously. -

For example, when the wires from the wire supply source
are wound around the plurality of bobbins throﬁgh the
plurality of nozzle units, the winding apparatus provided
with the plurality of guide upits for guiding the wires and
the plurality of holding means each provided with a wire
clamping mechanism according to necessity is,additionally
provided with a wire hooking ﬁechanism.whereby the plurality
of bobbins are respectively wound with the wires by the
cooperative operation of the nozzles of the nozzle units,
the wire clamping mechanisms and the holding means.

A second aspect of the pﬁesent invention concerns a
winding apparatus wherein each of the above-mentioned
winding means has the nozilé_unit.and the guide unit
arranged on.the same guide'rails such that each of the
nozzle units is arranged on the side of the center of each
of the bobbins while eaéh of the guide units is arranged on
the side of the outer peripheral surface of the bobbin so
that each of the wires is supplied from the nozzle unit and
the supplied wire is'brought into engagement with the bobbin

thereby winding the wire around the bobbin.



of sets of wi nding nmeans conprising a nozzle unit and a 3 guide unit and
a plurality of holding neans correspondi ng respectively to the w ndi ng
neans so as to hold a plurality of bobbins in a predeterm ned posture,
whereby the plurality of bobbins are wound with wires parallelly with each
ot her sinultaneously. For exanple, when the wires fromthe wire supply
Ssource are wound around the plurality of bobbins through the plurality of
nozzl e units, the wi nding apparatus provided with the plurality of guide
units for guiding the wires and the plurality of hol ding nmeans -each
provided with a wire clanpi ng nechani sm according to necessity is
additionally provided with a wire hooki ng nmechani sm whereby the plurality
of bobbins are respectively wound with the wires by the

Preferably, the plurality of winding means may be such

that each of the winding means comprises a nozzle unit and a
guide unit both of which are respectively attached to drive
units, the nozzle unit and the guide unit are arranged
forward and rearward, respecfively, and the supply and
winding of the wires are performed in synchronism with the
rotation of holding means fér holding the bobbins to thereby
wind the wires around the bobbins simultaneously.

A third aspect of the present invention concerns a
wihding apparatus characterized in that the apparatus is
provided with a pair'of'winding means each comprising a
nézzle unit and a guide unit such that the nozzle ﬁhits of

~the pair of winding means are supported on a first movable
body capable of coming'close to, and leaving away from, each
of the bobbins in Bilateral symmetry with respect to the
moving direction thereof and the guide units of the pair of
winding means are supported on a second movable body capable
of coming close to, and leaving away from, each of the
bobbins ih biléteral symnetry with respect to the moving
diréction thereof.

A fourth aspect of the present invention concerns a
winding apparatus characterized in that the above-mentioned
first and second movable bodies are guided by common guide

means so as to come close to, and leave away from, each of

the bobbins.



cooperative operation of the nozzles of the nozzle units,

the wire cl anping

nechani sns and t he hol di ng neans. A second aspect of the present invention
concerns a w ndi ng apparatus wherein each of the above-nenti oned w ndi ng
means has the nozzle unit and the guide unit arranged on the same guide
rails such that each of the nozzle units is arranged on the side of the
center of each of the bobbins while each of the guide units is arranged on
the side of the outer peripheral surface of the bobbin so that each of the
wires is supplied fromthe nozzle unit and the supplied wire is brought
into engagenent with the bobbin thereby5w nding the wire around the bobbin.
4 Preferably, the plurality of w nding nmeans may be such that each of the
W ndi ng means COAPELEER Aaspeztl @funiie aPfedent invention concerns a

winding apparatus characterized in-that the apparatus is
provided with transfer means for carrying each of the
bobbins to the above-mentioned ‘holding means prior to
winding and carrying it out from the holding means after
winding.

Preferably, the bobbins suppliad by a conveyer may be
qarried_to their respective holding means by means of a
robot and the rotation of the bobbins at the time of winding
are effected by a single actuator. Further, the supply. of
wires is performed by synchronizing the plurality of nozzle
units with the plurality'of guide units thereby winding the
wires around the plurality of bobbins and the wire-wound
bobbins may be carfied out to the conveyer. |

A sixth aapect of the present invention concerns a
winding apparatus characterized in that the above-mentioned
transfer means clamps each of the bobbins by its chuck,
carries the clamped bobbin to the holding means and then
carries out the wire-wound bobbin.

A seventh aspect of the present invention concerns a
winding apparatus characterized in that each of the bobbins
is substantially funnel-shaped with the formation of a
tapered outer peripheral surface having a projection and the
holding means holds the bobbin through the projection.

In this case, there may be provided a concave receiving

jig for receiving the projection on the funnel-shaped



guide unit both of which are respectively attached to drive units, the
nozzle unit and the guide unit are arranged forward and rearward,
fespectively, and the supply and winding of the wires are perforned in
synchronismw th the rotation of holding neans for hol ding the bobbins to
thereby wind the wires around the bobbins sinultaneously. A third aspect of
the present invention concerns a w nding apparatus characterized in that
the apparatus is provided with a pair of w nding neans each conprising a
nozzle unit and a guide unit such that the nozzle units of the pair of

wi ndi ng neans are supported on a firstegnobvabl e body capable of com ng cl ose
to, and | eaving away from each of the bobbins in bilateral symetry with

respect to thpewed NguEer epleiraphidiancosuifidcé hofgutle WobbErof ahdie gai r of
wi ndi ng nmeans are supported on a second novabl e body capable of com ng
close to, ahdwliikenhodbding fjignfwactecsfiviing bbbbrascubabipenteral ofymetry
with respect to the noving direction thereof.
the neck of the bobbin may be provided so as to maintain the
bobbin holding accuracy.

In the mechanism for carrying out the work (i.e.
bobbin) to the wire winding section from the wire supply
section and for carrying out the bobbin from the wire
winding section, a parallel chuck claw section for holding
the projection on the bobbin may be made concave so that the
bobbin is carried between the bobbin winding section and the
bobbin discharging section. To enable such operation to be
performed, the bobbin holding accuracy may be achieved by
the provision of the projection on the' outer peripherél
surface of the'funnel-shaped bobbin. |

* The winding apparatus according to the present
invention is provided with a plurality of winding means each
comprising a nozzle unit for winding and hooking the wire
beihg supplied by clamping so that the wires from all the
nozzle u&its are parallelly wound around tﬁe bobbins
supplied tq_a plu:ality of holding means.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of the entire structure of

a winding apparatus according to the present invention;

Fig. 2 is a perspective view of an essential portion of

the winding apparatus of Fig. 1 showing particularly how a



A fourth aspect of the present invention concerns a w nding apparatus
characterized in that the above-nentioned first and second novabl e bodi es
are gui ded by common guide neans 'so as to conme close to, and | eave away
from each of the bobbins. S Afifth aspect of the present invention
concerns a w nding apparatus characterized in that the apparatus is
provided with transfer means for carrying each of the bobbins to the
above-nenti oned hol ding nmeans prior to winding and carrying it out fromthe
hol di ng neans after winding. Preferably, the bobbins supplied by a conveyer
may be carried to their respective holdlng nmeans by neans of a robot and
the rotation of the bobbins at the tinme %f w nding

nozzle unit and a guide unit forming parts of the winding
apparatus;

Fig. 3 is a perspective view of another essential
portion of the winding épparatus of Fig. 1 showing
particularly how bobbin transfer means of the apparatus is
constructed;

Fig. 4 is a front view of a mechanism for holding a

" bobbin by means of a pallet;

Fig. 5 is a diagram showing a relationship between a
projection on the bobbin and a work receiving section of the
pallet;

Fig. 6 is a perspective view of a parallel chuck;

Fig. 7 is a front view of a mechanism for holding the
projection on the bobbin by the parallel chuck;

Fig. 8 is a perspective view of the bobbin;

Fig. 9 is a vertical sectional view of the bobbin with
the view being given for showing how a wire is wound around
the bobbin; |

Fig. 10 is a vertical sectional view of the bobbin with
the view being giveh for showing how the wire is wound
around the bobbin;®

Fig. 11 is an illustration of a wire winding operation
according to the present invention; |

Fig. 12 is a block diagram of a control system of the

winding apparatus according to the present invention;



are effected by a single actuator. Further, the supply of wires is
performed by synchronizing the plurality of nozzle units with the plurality
of " guide units thereby winding the wires around the plurality of bobbins
and the w re-wound bobbins may be carried out to the conveyer. A sixth
aspect of the present invention concerns a w nding apparatus characterized
I n that the above-nentioned transfer neans clanps each of the bobbi ns by
its chuck, carries the clanped bobbin to the holding neans and then carries
out the wi re-wound bobbin. A seventh aspect of the present invention
concerns a w ndi ng apparatus characterBzed in that each of the bobbins is
substantially funnel -shaped with the formation of a tapered outer

peri pheral surfaféghalBnisaa plErectiesn ofind mddi fivdakiiop wfatbenhbdlsin he
bobbi n through the projection. In this case, there may be provided a
concave recdir@nggeri gevine _fc &9 ndi 13 proj ecti on on the funnel - shaped

Fig. 14 is an illustration of how a wire-wound bobbin
is discharged.

D D E I

One embodiment of a winding apparatus according to the
present invention will now be described with reference to
the accompanying drawings.

First, the entire structure of the winding apparatus
provided with a plurality of winding units will be described
by referring to Figs. 1 and 2.

Fig. 1 shows the entire structure of the winding
apparatus for winding a coil for a deflection yoke of a CRT
(cathode ray tube). The characteristic of this winding
apparatus resides in that wires are wound around a plurality
of works (yokes) parallelly and éimultaneously. A plurality
of tepsigners 26, 27 for suppl}ing the wires under tension
are provided. The wires are supplied to a pair of nozzle
units 35, 36, respectively. Further, as shown in Fig. 2, the
winding apparatus further includes a motor 48, a pulley, a
power transmission belt, wire clampers 52, 53 and actuators
54, 55 for opening and closing the wire clampers 52,53,
respectiﬁely. The nozzle units 35, 36Hare mounted on a block
41 movable in the direction 6f the vertical axis Z and by
the operation of an actuator 44 mounted on.a table 40, the

pair of the nozzle units.35, 36 move upward.



6 tapered outer peripheral surface of the bobbin and a bowllike holding jig
for receiving the circular portion of the neck of the bobbin may be

provi ded so as to maintain the bobbin holding accuracy. In the nechani sm
for carrying out the work (i.e. bobbin) to the wire wi nding section from
the wire supply section and for carrying out the bobbin fromthe wre

w ndi ng section, a parallel chuck claw section for holding the projection
on the bobbin nay be nade concave so that the bobbin is carried between the
bobbi n wi ndi ng section and t he bobbin gischarging section. To enable such
operation to be performed, the bobbin holding accuracy may be achi eved by
the provision of the projection on the outer peripheral surface of the
funnel - shaped bolrhien blBadk Wiinditnig-lappapmintss adoormozigle ounites p3esed6

while allowing them to move vertically are mounted on the
table 40 which is movable forward and rearward, that is,
along the X-axis.

In order to wind the wires 10 supplied by the pair of
nozzle units 35, 36 in cooperation with the latters, there
are provided four guide units 59, 60, 61 and 62. That is, in
Fig. 2, there are provided upper and lower guide units 59,
61 in correspondence to the leftside nozzle unit 35 and
there are also provided upper and lower guide units 60, 62
in correspondence to the rightside nozzle unit 36.

The guide units 59, 60 and 61, 62 are so supported that
they can move upward in the direction of the Z-axis by the
operation of an actuator 70 through a feed screw 69.
Further, an actﬁator 67 is mounted at the back of a table 66
so that the guide units are made movable forward and
rearward by an actuator 68 through a feed screw 69 and also
by the oéeration_of the actuator 70, the guide units 59, 60,

61, 62 move'vertically, that is, in the direétion of the Z-

axls.

The table 40 on which the nozzle units 35, 36 are
placed and the table 66 which supports the guide uni;s 59,
60, 61, 62 are slidably supported on a pair of bilateral
guide'rails 31, 32, respectively, whereby the forward and

rearward movements of the guide units 59, 60, 61, 62 by the



invention is provided with a plurality of w nding nmeans each conprising a
nozzle unit for w nding and hooking the wire being supplied by clanping so
that the wires fromall the nozzle units are parallelly wound around the
bobbi ns supplied to a plurality of hol ding nmeans. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a perspective view of the entire structure of a w nding
apparatus according to the present invention; Fig. 2 is a perspective view
of an essential portion of the w nding apparatus of Fig. 1 show ng
particularly how a 7 nozzle unit and a guide unit formng parts of the
wi ndi ng apparatus; Fig. 3 is a perspectiOve view of another essenti al
portion of the w nding apparatus of Fig. 1 showi ng

actuator 68 and the forward and rearward movements of the

nozzle units 35, 36 are made along the same straight line.

As will be clear from Figs. 1 and 2, the pair of nozzle
units 35, 36 forming two winding means, respectively, are
movably supported on. the movable body comprising the table
40 movable by the pair of bilateral guide rails 31, 32. In
this case, the nozzle units 35, 36 are supported on a
support member erected at the intermediate position between
the guide rails 31, 32 in bilateral symmetry with each
other. With such structure, the nozzle units 35, 36 are made
movable by a common actuator 42 and made to have the same
level of rigidity.

Further, the_guidé units 59, 61 on the side of the
first winding means and the guide units 60, 62 on the side
of the second winding means are supported on the table 66
movable on the guide rails 31, 32 with the guide units 59,
60 being supported in bilateral symmetry and the guide unit
61, 62 being supported in bilateral symmetry. Accordingly,
the guide units 59, 60 have the same level of rigidity and
the guide units 61, 62.have the same level of rigidity.
Further, it becomes possible to move the four guide units 59
through 62 by the common motor. 68. Thus, it becomes possible
with this structure to make équal the qualities of windings
on work-receiving pedestals 74, 75 (to be described later).

As shown in Fig. 1, at the winding positions.in front

of the nozzle units 35, 36 and the guide units 59, 60, 61,



particul arly how bobbin transfer nmeans of the apparatus is -constructed,

Fi.g. 4 is a front view of a nmechanism for hol ding a bobbin by neans of a
pallet; Fig. 5 is a diagramshowing a rel ationship between a projection on
t he bobbin and a work receiving section of the pallet; Fig. 6 is a
perspective view of a parallel chuck; Fig. 7 is a front view of a mechani sm
for holding the projection on the bobbin by the parallel chuck; Fig. 8 is a
perspective view of the bobbin; Fig. 9 is a vertical sectional view of the
bobbin with the view being given for showing how a wire is wound around the
bobbin; Fig. 10 is a vertical sectional Miew of the bobbin with the view
bei ng given for showing how the wire is waund around the bobbin; Fig. 11 is
an illustratigm ofhéreMdre Varthiged Heatdlve-mentioned work-receiving

pedestals 74, 75, respectively. These work-receiving
pedestalé 74, 75 are provided with actuators 78 by the
operations of which the pedestals 74, 75 are rotated to
allow the wires 10 to. be wound.

Next, a conveyer 89 for supplying bobbins to the
winding apparatus and a mechanism relating thereto will be
described. As shown in Figs. 1 and 3, in front of the
winding apparatus there extends the conveyer 89 in the
lateral direction and by this conveyer 89, pallets 90, 91
for carrying the bobbin are moved.

As shown in Fig. 3, the pallets 90, 91 are each
provided with concavework-receivérs 92, 93 (see Figs. 4 and
5) and a ball-like guide 95 for receiving the neck portion
of the bobbin. That is, as shown in Figs. 4 and 5, a

'projection 22 of the bobbin is received into a recess of thé
receiver 93 of the pallet 90 so that the bobbin 14 is
properly positioned. Particularly, it becomes_possible to
properly position the bobbin 14 not only-the'direction of
its height but also the rota;ional direction thereof.

Further, there are provided a pair of orthogonal robots
83 for moving the bobbins to their windiﬂg positions by
taking them out from the pallets 90, 91. Each of these
robots 83 is formed of a rodless cylinder so as to carry the
bobbins to the pair of work-receiving pedestals 74, 75 shown

in Fig. 1 and as shown in Figs. 3 and 6, is provided with a



according to the present invention; Fig. 12 is a block diagramof a control
system of the wi nding apparatus according to the present invention; 8
Fig. 13 is a plan view of a nodification of the bobbin transfer device of
Fig. 3; and Fig. 14 is an illustration of how a wire-wound bobbin is
di scharged. PREFERRED EMBODI MENTS OF THE | NVENTI ON One enbodi nent of a
wi ndi ng apparatus according to the present invention will now be described
with reference to the acconpanying drawi ngs. First, the entire structure of
the winding apparatus provided with a plfgality of winding units will be
described by referring to Figs. 1 and 2. _
parallel chuck 84 having at both ends thereof with concave
work receiving Sections 85, 86, respectively. Thus, the
bobbins are carried in and out betweén the pallets 90, 91
and the work—recéiving pedestals 74, 75. Note that in Fig.
1, a carrying mechanism corresponding to the pedestal 75 is
omitted.
Next, the bobbin 14 around which a deflection yoke coil
is Wound by the above-mentioned winding apparatus will be
described by referring to Fig. 8. The bobbin 14 is funnel-
shaped having a large opening 15 at the upper portion, and a
lower opening 16 (see Fig. 9) at the lower portion, thereof
and the upper opening 15 is provided at the outer periphery
thereof with an engaging claw 17 while the lower opening 16
is provided at the outer periphery thereof with an engaging
claw 18. Further, on the inner peripheral surface of the
bobbin 14 there is formed a peripheral groove 19 and at the
base portion of the engaging claw 18 there is.formed another
péripheral groove 20. Still further, the bobbin 14 is
provided on the inner peripheral surface_fhereof with a
winding groove 21.
Further, the bobbin 14 is b;ovided'below the collar of
the funnel-shaped portion with a plurality of projections 22
shown in Figs. 4 and 5 so that two such bobbins can be
carried to the work-receiving pedestals 74, 75 of the wire
winding section and can be held.by the work-receiving

sections 85, 86 of the pallets 90, 91.



Fig. 1 shows the entire structure of the w nding apparatus for w nding a
coil for a deflection yoke of a CRT (cathode ray tube). The characteristic
of this winding apparatus resides in that wires are wound around a
plurality of works (yokes) parallelly and sinultaneously. A plurality of
tensi oners 26, 27 for supplying the wires under tension are provided. The
wres are supplied to a pair of nozzle units 35, 36, respectively. Further,
as shown in Fig. 2, the wi nding apparatus further includes a notor 48, a
pul l ey, a power transmi ssion belt, wréd3xlanmpers 52, 53 and actuators 54,
55 for opening and closing the wire clanpers 52,53, respectively. The
nozzle units 35, 36 are nounted on a block 41 novable in the direction of
the vertical axi Nekxtan@ kpnthel ogestadn divorofthanahoveaheatt Ychet winddngn a
tabl e 40, the pair of the nozzle units 35, 36 nove upward.

apparatus will be described by referring to Fig. 12. This

control® system is provided with a sequencer 100 and a

controller 101 formed of a numerical value controller.

Further, to the input side of the sequencer 100, there are

connected a start/stop switch 103, a zero-point return

switch 104, a reset switch 105, an emergency stop switch 106

and a work chuck ON/OFF switch 107.

On the contrary, controlled by the controller 101,

there are an actuator 42 for moving the nozzle unit forward

and rearward, an actuator 44 for elevating the nozzle unit,

a motor 48 for rotating the nozzle unit, an actuator 68 for

moving the guide unit forward and rearward, an actuator 70

for elevating the guide unit and a motor 78 for rotating

each bobbin. These actuators 42, 44, 48, 68, .70 and 78 are

provided with encoders, respectively, and the output of each

of these encoders is fed back to the controller 101. On the

other hand, the orthogonal robot 83 and the parallel chuck

84 are directly controlled by the sequencer 100 without the

intermediary of the controller 101.

Particularly, the winding operation in the above-

_described control system is performed by a combination of

the six actuators 42, 44, 48, 68, 70 and 78 connected to the

controller 101. On the contrary, the orthogonal robot 83 and

the parallel chuck 84 perform bobbin supplying and

discharging operations.



9 The bl ock 41 which supports the nozzle units 35, 36 while allow ng them
to nove vertically are mounted on the table 40 which is novable forward and
rearward, that is, along the X-axis. In order to wind the wires 10 supplied
by the pair of nozzle units 35, 36 in cooperation with the latters, there
are provided four guide units 59, 60, 61 and 62. That is, in Fig. 2, there
are provi ded upper and | ower guide units 59, 61 in correspondence to the
| eftside nozzle unit 35 and there are al so provided upper and | ower guide
units 60, 62 in correspondence to thelﬁﬁﬂnside nozzle unit 36. The guide
units 59, 60 and 61, 62 are so supported that they can nove upward in the
direction of the Z-axis by the operation of an actuator 70 through a feed
screw 69. Furthemexan ateladpiraiions ofourieedviaidiniye appalratiisawidbl #e66 so
that the guide units are nmade novable forward and rearward by an actuator
68 through adesexikrd.cFiED wirgsafloare supplied from the wire bobbins
| (not shown). The wires 10 are applied with a proper tensile
force by tentioners 26, 27, pass through the housings of the
nozzle units 35, 36 and held by the top ends of the nozzles
through the nozzle bodies thereby completing the preparation
of winding of the wires 10.
The supply of the bobbins 14 is performed such that the .
projection 22 of each bobbin 14 (see Fig. 4) carried by the
conveyer 89 and held by the concave bobbin-receivers 92, 93
of the pallet 90 is clamped by the concave bobbin-receivers
85, 86 of the parallel chuck 84 and at the same time, the
collar of the bobbin 14 is pressed by springs 87 fixed to
the bobbin mounting section (see Figs, 6 and 7). |
Next, the parallel chuck 84 moves up, then moves
horizontally toward the bobbin-receiving pedestals 74, 75
and at a predetermined position, moves downward. Then, the
parallel chuck 84 assumes a standby posture while it clamps
the bobbin 14 at the work transfer position of the .work-
receiving pedestals 74, 75.
Then, the chuck (not shown) provided at the work-
receiving pedestals 74, 75 moves forward by the operation of
the actuator 78 and holds the projection 22 of the bobbin 14
held by the bobbin receiver 85 of the parallel chuck 84 as
shown in Fig. 7. At this point, the parallel chuck 84 moves

the work-receivers 85, 86 backward to release the bobbin 14



by the operation of the actuator 70, the guide units 59, 60, 61, 62 nobve
vertically, that is, in the direction of the Z- axis. The table 40 on which
t'he nozzle units 35, 36 are placed and the table 66 which supports the
guide units 59, 60, 61, 62 are slidably supported on a pair of, bilateral
guide rails 31, 32, respectively, whereby the forward and rearward
novenents of the guide units 59, 60, 61, 62 by the 10 actuator 68 and
the forward and rearward nmovenents of the nozzle units 35, 36 are nmde
along the sane straight line. As will béddclear fromFigs. 1 and 2, the pair
of nozzle units 35, 36 formng two w nding neans, respectively, are novably
supported on the novabl e body conprising the table 40 novabl e by the pair
of bilateral thedefrem!| Aftder 3hat,n the parallel chuck 84 moves up and

waits at its position until the winding of the wire around
the bobbin 14 is complete.

Next, nozzle units 35, 36 have the top ends of the
wires clamped by the. guide units 59, 60, respectively, and
the wires‘lo are moved up to the wire holding sections of -
the work—réceiving pedestals 74, 75 to thereby hold the
terminating ends of the wires 10.

The nozzle units 35, 36 have the top ends thereof
rétated by the actuator 48 shown in Fig. 2 and by the
cooperative movements with the rotations of the bobbin-
receiving pedestals 74, 75 effected by the actuator 78,
rotating drive pulley 79 and the belt, the wire is wound
around the funnel-shaped section of the bobbin 14. After
that, the nozzles 35, 36 moved down within the respective
bobbins 14 and lead the wires down to the necks of the
bobbins. The winding of the wires at the necks of the
bobbins is performed in such a manner that the lower guide
ﬁnité 61, 62 move forward to respectively hold the wires and
the wires are wound at the necks of the bobbins 14 by the
céoperative operatidns'of the nozzles 35, 36, the-work-
receiving pedestals 74, 75 and the guide units 61, 62..

To describe the invention in more detail, each of the
wirés 10 having its terminating end hooked by the pin is

. wound around winding groove 21 of each bobbin 14 shown in

Fig. 9. After that, the nozzle 35 is moved to the center of



this case, the nozzle units 35, 36 are supported on a support nenber

erected at the internediate position between the guide rails 31, 32 in
bilateral symretry with each other. Wth such structure, the nozzle units
35, 36 are nmade novabl e by a common actuator 42 and nmade to have the sane
lL.evel of rigidity. Further, the.guide units 59, 61 on the side of the first-
wi-ndi ng means and the guide units 60, 62 on the side of the second w ndi ng
means are supported on the table 66 ngﬁpble on the guide rails 31, 32 with
the guide units 59, 60 being supported in bilateral symetry and the guide
unit 61, 62 being supported in bilateral symretry. Accordingly, the guide
units 59, 60 have the sanme level of rigidity and the guide units 61, 62

have the sanmehkeuppenf opegingtys &firtherbobhhirhexons®wwosisi Rig.t @ remd t he
four guide units 59 through 62 by the common notor.68. Thus, it becones
possi bl e wi t khehi Boved |[dewpvand agaRBowgUEr Fie difalsior tB3torhei vtk dd on
work-recel ving belnd' 215nd " end” cht0ed W iifhd "food 41 "ot the bobbin
14. Then, when the wire 10 reaches the lower opening 16, it
is hooked by a guide tip of the lower guide unit 61 and is
wound along a peripheral groove 20 formed on the outer side
of the lower opening 16. In this case, the work-receiving
pedestals 74, 75 are rotated by an angle corresponding to
the winding angle so that the bobbin 14 is rotated by a
predetermined angle. |
At a predetermined circumferential position, the wire
10 is released by the lower guide unit 61 whereupon the
nozzle 35 moves upward and as shown in Fig. 9, it hooks the
wire 10 around the upper guide unit 59 so as to wind the
wire 10 by a predetermined angle along the peripheral groove
20 outside the upper openihg 15 in cooperation with the
rotation.of the bobbin 14 following the rotation of the
work-recei#ing_pedestals 74, .75. Then, at a predetermined
angular position; the guide tip of the guide unit 59
releases the wire 10 again and the nozzle 35 moves down
‘along the Z-axis. Such operation is conceptually shown in
_Fig. 11. Thus, by repeating this operation by a
predetermined number of times;fthe wire 10 is wound along

the winding groove 21 inside the bobbin 14 to thereby form a
saddlelike coil.



As shown in Fig. 1, at the winding positions in front of the nozzle units
35, 36 and the guide units 59, 60, 61, 62, there are arranged the
above-nmenti oned work-receiving pedestals 74, 75, respectively. These

wor k-recei ving pedestals 74, 75 are provided with actuators 78 by the
operations of which the pedestals 74, 75 are rotated to allow the wires 10
to be wound. Next, a conveyer 89 for supplying bobbins to the w nding
apparatus and a nechanismrelating thereto will be described. As shown in
Figs. 1 and 3, in front of the windingldpparatus there extends the conveyer
89 in the lateral direction and by this conveyer 89, pallets 90, 91 for
carrying the bobbin are noved. As shown in Fig. 3, the pallets 90, 91 are

each provided w tUpctDROBpEERLERTEEarMrlingddf 9Be(wire Fi@svith akdpect
" to - the bobbin 14, the parallel chuck 84 which has been
waiting at a position above the winding position moves down
and the work-receivers 85, 86 move forward and upward while
clamping the bobbin. 14 therebetween and then carry the
bobbin to the pallet 90. It is noted that since the above-
described operation is performed with respect to the two
bobbins 14 supplied to the pair of work-receiving pedestals
74, 75, two winding operations are performed parallelly.
Next, another embodiment of the present invention will
be described by referring to Figs. 13 and 14. This
embodiment enables the supply and discharge of the bobbins
14 to be performgd by using a slide table 111 and a placing
'plate 112 instead of conveyers. On the slide table 111 there
are placed a pair of bobbins 14 so as to correspond to the
work-receiving pedestalé 74, 75 and these bobbins 14 are
supplied by the orthogonal robot 83.
After-that, the slide table 111 and the placing table
112 aré moved from the poéition shown in Fig. 13 to the
positiqn shown in FPig. 14 and in this state, wire-wound
bobbins 115 are transferred to the slide table 111 from the
wo;k-receiving pedestals 74, 75 by means of the orthogonal
robot 83. These bobbins 115 are then manually placed on the
placing table 112 by the operator.
With the above structure, if ﬁhe.wire-wound bobbins 115

are transferred from the slide table 111 during the winding



5) and a ball-like guide 95 for receiving the neck portion of the bobbin.
That is, as shown in Figs. 4. and 5, a projection 22 of the bobbin is
received into a recess of the receiver 93 of the pallet 90 so that the
bobbin 14 is properly positioned. Particularly, it becones possible to
properly position the bobbin 14 not only the direction of its height but
also the rotational direction thereof. Further, there are provided a pair
of orthogonal robots 83 for noving the1 obbins to their w nding positions
by taking themout fromthe pallets 90,791. Each of these robots 83 is
formed of a rodless cylinder so as to carry the bobbins to the pair of

wor k-recei ving pedestals 74, 75 shown in Fig. 1 and as shown in Figs. 3 and

6, is provi doPefation at 1phgymguksireqaicings PRASTAEE Bbt h 7Enddriker eof

W th Concaveempty bobbins 14 are placed on the slide table 111, it is

possible to exchénge the bobbins without any loss of time
and to perform the suppiy apd discharge of the bobbins
without using a conveyer.

As described above, the present invention has the
following various advantages. That is,

(1) Since the winding apparatus of the presént
invention is provided with a plurality of sets of winding
means for winding wires on a plurality of bobbins and a
plﬁrality of holding means for holding the bobbins in a
predetermined posture with the hélding means corresponding
to the winding means, respectively, so that it becomes.
possible to wind the wires on the plurality of bobbins
parallelly and sharply improve productivity without
purchasing a pluralipy of units of the apparatus.
| (2) Each of the winding means of the apparatus has its
nozzle unit and guide.unit arranged on the same guide rails
such that the nozzle unit is arranged on the side of the
center of each bobbin and the guide unit is arranged on the
~side of the outér periphery of the bobbin whereby the wire
is supplied by the nozzle unit and the supplied wire is held
engaged with the guide unit thereby winding the wire on the
bobbin. Accordingly, it becomes possible to wind wires on a

plurality of bobbins simultaneously in synchronism with each



wor k receiving sections 85, 86, respectively. Thus, the bobbins are carried
I n and out between the pallets 90, 91 'and the work-receiving pedestals 74,
75. Note that in Fig. 1, a carrying mechani sm corresponding to the pedestal
75 is omtted. Next, the bobbin 14 around which a deflection yoke coil is
wound by. t he above-nenti oned w ndi ng apparatus will be described by
Treferring to Fig. 8. The bobbin 14 is funnel - shaped having a | arge opening
15 at the upper portion, and a | ower opening 16 (see Fig. 9) at the | ower
portion, thereof and the upper openppg 15 is provided at the outer

peri phery thereof with an engaging claw 17 while the | ower opening 16 is
provi ded at the outer periphery thereof with an engaging claw 18. Further,
-on the-inneg [ r S t Dk i fOr

peri pher al %%%%%ea§§ gkﬁ g%;?%gegggeggbrti%nng%gtﬁgﬁgﬁgggiﬁg.gFga?E8 t here
Is forned agekkedudesri pheral groove 20. Still further, the bobbin 14 is
provi ded on-the inner peripheral surface thereof with a

" (3) The winding apparatus of the present invention
is provided with a pair of winding ﬁeans each comprising a
nozzle unit and a guide unit and arranged such that the
nozzle units are supported in bilateral symmetry with
respect to the moving direcﬁion thereon a first movable body
capable of coming close to, and leaving away from, each
bobbin while the guide units are supported in bilateral
symmetry with réspéct to the moving direction thereof on a
second movable body. Accordingly, it is possible to reduce
the number of actuators and further, since the nozzle units
and the guide upits of the pair of winding means .can have
the same rigidity, it is possible to allow the windings by
the pair.bf winding means to have the same quality thereby
make the winding apparatus free of quality scattering.

'(4) Due to thé arrangement that the above-mentioned
first and seéoﬁd ﬁovable bodies are guided by common guide
means-éo as to céme cigéé to, and leave away from, each
bobbin, it is possible to reduce the number of parts and to
simplify the mechanism of the apparatus thereby incfeasing
productivity. . |

(5} 8Since the winding apparatus of the present
invention is provided with transfer means which carries each
bobbin on the holding means and carries out each wire-wound

bobbin from the holding means, it is possible to



wi ndi ng groove 21. Further, the bobbin .14 is provided below the collar of
t he funnel -shaped portion with a plurality of projections 22 shown in Figs.
4. and-5 so that two such bobbins can he carried to the work-receiving
pedestals 74, 75 of the wire winding section and can be held by the .
wor k-recei ving sections 85, 86 of the pallets 90, 91. 13 Next, a control
system for the above-nentioned w nding apparatus will be described by
referring to Fig. 12. This control systemis provided with a sequencer 100

and a controller 101 formed of a nunerical value controller. Further, to

the input side of the sequencer 100, there are connected a start/stop

switch 103, a zero-point return smﬁ?gh 104, a reset switch 105, an

energency stop switch 106 .
automatically perform the supply of each empty bobbin to the
winding position and the carrying out of each wire-wound
bobbin.

(6) Since the transfer section clamps the chuck
section of each bobbin, carries the clamped bobbin on the
holding means and carries the wire-wound bobbin out of the
holding means, it is possible to increase the bobbin-holding

accuracy by the transfer means and to achieve a highly

reliable bobbin transfer.

. (7) Since each bobbin is substantially funnel-shaped
and has a pfojechion,pn the outer peripheral surface thereof
so as to allow the bobbin to be held while bobbin is
positioned by the holding means through the projection, it

is possible to carry the funnel¥shaped bobbin with a high

degree of holding accuracy.



and a work chuck ONOFF switch 107. On the contrary, controlled by the
controller 101, there are an actuator 42 for noving the nozzle unit forward
and rearward, an actuator 44 for elevating thé nozzle unit, a notor 48 for
rotating the nozzle unit, an actuator 68 for noyj ' it forward
and rearward, -an actuator 70 for elevating the §uﬂ%nlnﬁmwwﬁ| not or 78
for rotating each bobbin. These actuators 42, 44x , W /3 and 78 are
provi ded with encoders, respectively, and the output of each of these

encoders is fed back to the controli &l 101. On the other hand, the
orthogonal robot 83 and the parallel chuck 84 are directly controlled by

t he sequenc&hgiggszéiéxqﬁg_ggg I ntermediary of the controller 101.
Parti cul arl y, ' ration in the above- described control system
Is performed by a conpi ' o] S t o] 2; 44, .48, _6 0 and
78 connected to ?ﬁe ggn??%#?@? %%égf%gd%ﬁgfcgﬁ%rg?§é %ﬁeég%éﬁo%oﬁgfzrobot
83 and the pafal bak eb&mka 8dinerdupplydablirBe SUsPhoudl &¥hind a bobbin

through a nozzle unit and a guide unit comprising: a

plurality of sets of winding means each comprising said
nozzle unit and said guide unit and adapted to wind wires
from a wire supply source on a plurality of bobbins,
respectively; a plurality of sets of holdiﬁg' means
corresponding to said.sets of winding means, respectively,

so as to hold each of_Said bobbins in a'predetermined

posture,

whereby said bobbins are respectively wound with said
wires parallelly with one another simultaneously.

2. A winding apparatus according to Claim 1, wherein
the nozzle units an& the guide units of said winding means
are arranged on the same guide rails such that said nozzle
units are arranged on the side of the center of each of said
bobbins and each of said guide units is arranged on the side
of the outer periphery of each of said bobbins,

Whereby said each wire is.subplied by said each nozzle
nozzles and the supplied wire is held in engagement with
said each guide unit thereby winding said wire on said each
bobbin.

3. A winding app&ratus accordin& to Claim 1, which
apparatus is provided.with a pair of winding means each

comprising a nozzle unit and a guide unit and the nozzle

This Sheet Has Been Replaced
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di schargi ng operati ons. 14 Next, the operation of the w nding apparatus
wi |l be described. The wires 10 are supplied fromthe wrée bobbins (not
shown). The wires 10 are applied with a proper t entioners
26, 27, pass through the housings of the nozzle B“H &"I Ellmmhel d by
t.he top ends of the nozzles through the nozzle bodi es ere cenpl eting

t he preparation of w nding of the wires 10. _The suppl y. of the bobbi ns 14 S
performed such that the projection 2g250f each bobbin 14 (see Fig. 4)

carried by the conveyer 89 and held by the concave bobbi n-receivers 92, 93
of the pallet 90 is clanped by the concave bobbin-receivers 85, 86 of the

P ed by WSO U phLE SERAARE mbdifs Gl FopBlrtlE SO ALAE 15

movable body capable of coming close to, and leaving away

from, each of said bobbins in bilateral symmetry in the
moving direction thereof while the guide units of said pair
of winding means are suppérted on a second movable body
capable of coniing close to, and leaving away from, each of
said bobbins in bilateral symmetry in the moving direction
thereof. |

4. A winding apparatus according to Claim 3, wherein
said first and second movable members are guided by common
guide means so as to come close to, and leave away from,
said each bobbin.

5. A winding apparatus according to Claim 1, which
apparatus is pro&ided with transfer means which carries saiq
each bobbin on said holding means and which carries out said
each bobbin frog said holding meané after said bobbin has
been wound with said each wire. _ .

6. A winding apparatus aécording to Claim 5, wherein
said transfer means has a chuck to clamp said each bobbin so

i that it clamps said each bobbin by the chuck, transfers each
.ciamped bobbin to said hoiding means and carries out said

each bobbin after said each wire has been wound on said each
bobbin. |

7. A winding apparatus according to Claim 1, wherein

said each bobbin is substantially funnel-shaped with the

formation of a tapered outer peripheral surface having a

This Sheet Has Been Replaced
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t he bobbin nmounting section (see Figs, 6.and 7). Next, the parallel chuck

84 noves up, then noves horizontally toward the~bgbbanLe9eLv+ng—pedestaIs

74, 75 and at a predeterm ned position, nobves downward. Then, the parall el
chuck 84 assunes a standby posture while it cl anﬂmuueﬂummnulﬂ t the °
work transfer position of the work- receiving pe en, the
‘chuck (not shown) provided at the work- receiving pe es als 4 *75 moves
forward by the operation of the actuator 78 and hol ds the projection 22 of
t he bobbin 14 held by the bobbin receiver 85 of the parallel chuck 84 as
shown in Fig. 7. At this point, the @3rallel chuck 84 noves the

wor k-receivers 85, 86 backward to release the bobbin 14 15 therefrom

After that, the ral |l el chuck 84 noves and
progecggon so that said holdfhg Jéans holds said each bobbin

by positioning said bobbin through said projection.



waits at its position until the winding of the wire around the bobbin 14 is
conpl ete. Next, nozzle units 35, 36 have the top ends of the wires cl anped
by the guide units 59, 60, respectively, and the wires 10 are noved up to
the wire holding sections of the work-receiving pedestals 74, 75 to thereby
hold the terminating ends of the wires 10. The rioZZl e units 35, 36 have the
top ends thereof rotated by the actuator 48 shown in Fig. 2-and by the
cooperative novenents with the rotations of the bobbin- receiving pedestals

74, 75 effected by the actuator e | Lve pulley 79 and the belt,
the wire is wound around the fuﬂigPléﬁ;g%%R§%§§$on of the bobbin 14. After
that, the nozzles 35, 36 NOABETHACT \OF hTHE! IEISCIQSURE Ve bobbins 14 and
| ead the wires down to the necks of the bobbins. The wi nding of the wires
at the necks of tHe vwigishings appagatnsr papabhe sef himpreiring nuesuctAvitywer
guide units b, B2 U044l o' Gdfe " STREChy  Spbaratis of LSS L300 ent
invention includes a plurality of sets of winding means each
comprising a nozzle unit and a guide unit, and a plurality
of holding means for holding a plurality of bobbins in a
predetermined posture sb that the bobbiné are wound with
.wires parallelly and simultaneouslj. Further, the nozzle
units and the guide units of the plurality of winding means
are arranged on Ehe same guide rails and the supply and
winding of the wires are synchronized with the rotation of
the holding means. Moreover, each of the bobbins used in the
winding apparatus is substantially funnel—shéped with the
formation of a tapered outer per;pheral surface having a
projection so that the holding means can securely hold the
bobbin while positioning the 5obbin through this projection.
The ﬁinding apparatus of the present invention is suitable

for obtaining a saddlelike coil by winding a wire on a

deﬁlection yoke bobbiﬁ.

Figure 1

e
e
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the wires are wound at the necks of the bobbins 14 by the cooperative
operations of the nozzles 35, 36, the work- receiving pedestals 74, 75 and
the guide units 61, 62. To describe the invention in nore detail, each of
the wires 10 having its term nating end hooked by the pin is wound around
wi ndi ng groove 21 of each bobbin 14 shown in Fig. 9. After that, the nozzle
35 is noved to the center of 16 thé upper opening 15 of the bobbin as
shown in Fig. 9 and then noved downward as shown in Fig. 10 so that the
wire 10 is wound al ong the curved w nding groove 21 of the bobbin 14. Then,
when the wire 10 reaches the | ower opening 16, it is hooked by a guide tip
of the lower guide unit 61 and is wound #9ong a peri pheral groove 20 forned
on the outer side of the | ower opening 16. In this case, the work-receiving

FIG. 1




pedestals 74, 75 are rotated by an angle corresponding to the wi nding angle
so that the bobbin 14 is rotated by a predeterm ned angle. At a
predeterm ned circunferential position, the wire 10 is rel eased by the

| ower guide unit 61 whereupon the nozzle 35 noves upward and as shown in
Fi'g. 9, it hooks the wire 10 around the upper guide unit 59 so as to wi nd
the wire 10 by a predeterm ned angle al ong the peripheral groove 20 outside
t he upper opening 15 in cooperation with the rotation of the bobbin 14
following the rotation of the work-receiving pedestals 74, 75. Then, at a
predeterm ned angul ar position, the guide tip of the guide unit 59 rel eases
the wire 10 again and the nozzle 35 m/@s down al ong the Z-axis. Such
operation is conceptually shown in Fig. 11. Thus, by repeating this
operation by a predeterm ned nunber of tines, the wire 10 is wound al ong
t he wi nding groove 21 inside the bPﬁBt; 1ﬁ!to thereby forma saddl elike
coil. = :




17 Upon conpletion of winding of the wire 10 wth respect to the bobbin 14,
the parallel chuck 84 which has been waiting at a position above the

wi ndi ng position noves down and the work-receivers 85, 86 nove forward and
upward whil e cl anpi ng the bobbin 14 therebetween and then carry the bobbin
to-the pallet 90. It is noted that since the above- described operation is
performed with respect to the two bobbins 14 supplied to the pair of

wor k-recei ving pedestals 74, 75, two wi nding operations are perforned
paral lelly. Next, another enbodi mnent of 3/Me present invention wll be
described by referring to Figs. 13 and 14. This enbodi nent enabl es the
supply and di scharge of the bobbins 14 to be perforned by using a slide
table 111 and a placing plate 112 ini:fc; oE;conveyers. On the slide table
111 there . : )

93




are placed a pair of bobbins 14 so as to correspond to the work-receiving
pedestals 74, 75 and these bobbins 14 are supplied by the orthogonal robot
83. After that, the slide table 111 and the placing table 112 are noved
fromthe position showmn in Fig. 13 to the position shown in Fig. 14 and in
thi.s state, w re-wound bobbins 115are transferred to the slide table 111
fromthe work-receiving pedestals 74, 75 by neans of the orthogonal robot
83. These bobbins 115 are then manual ly pl.aced on the placing table 112 by

the operator. Wth the above structure, i%8the wire-wound bobbins 115 are
transferred fromthe slide table 111 during the w nding 18 operation at
the work-receiving pedestals 74, 75 |l e enpty bobbins 14 are placed on

the slide table 111, it is




possi bl e to exchange the bobbins without any loss of time and to perform
the supply and di scharge of the bobbins w thout using a conveyer. As

descri bed above, the present invention has the follow ng various
advantages. That is, (1) - Since the w nding apparatus of the present
invention is provided with a plurality of sets of wi nding neans for wi nding
wires on a plurality of bobbins and a plurality of holding neans for
hol di ng the bobbins in a predeterm ned ggiture wi th the hol di ng neans
corresponding to the wi nding nmeans, respeCtively, so that it becones
possible to wind the wires on the plurality of bobbins parallelly and
sharply inprove productivity w thout hasing a plurality of units of the
apparatus. (2) Each of the w nding Qf;fhe apparatus has its nozzle
unit and guide unit arranged on the sane guide rails such that the nozzle
unit is arranged on the side of the center of each bobbin and the guide
unit is arranged on the

!
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side of the outer periphery of the bobbin whereby the wire is supplied by
the nozzle unit and the supplied wire is held engaged with the guide unit
thereby winding the wire on the bobbin. Accordingly, it becomes possible to
wind wires on a plurality of bobbins sinmultaneously in synchronismwth
each 19 other and to parallelly process the wires by a sinple structure.
(3) The wi nding apparatus of the present invention is provided with a pair
of w ndi ng means each conprising a nozzI&8unit and a guide unit and
arranged such that the nozzle units are supported in bilateral symetry
wWith respect to the noving direction thereon a first novabl e body capabl e
of com ng close to, and | eaving avvayFlG] gch bobbi n whil e the guide
units are supported in bilateral . .
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symmetry with respect to the noving direction thereof on a second novabl e
body. Accordingly, it is possible to reduce the nunber of actuators and
further, since the nozzle units and the guide units of the pair of w nding
means can have the-sanme rigidity, it is possible to allow the w ndings by
the pair of winding neans to have the sanme quality thereby make the w nding.
apparatus free of quality scattering. (4) Due to the arrangenent that the
above-nentioned first and second novabl e bodi es are gui ded by common gui de
means so as to conme close to, and | eave away from each bobbin, it is

possi ble to reduce the nunber of parts and to sinplify the mechani sm of the
appar atus thereby increasing productivity. (5 Since the w nding
apparatus of the present invention is provided with transfer nmeans which
carries each bobbin on the hol ding nmeans and carries out each w re-wound
bobbin fromthe holding nmeans, it is possible to

7/9

FIG. 11




20 automatically performthe supply of each enpty bobbin to the w nding
~position and the carrying out of each w re-wound bobbin. (6) Since the
transfer section clanps the chuck section of each bobbin, carries the
cl anped bobbin on the holding neans and carries the w re-wound bobbi n:out
of the holding neans, it is possible to increase the bobbin-hol ding
accuracy by the transfer neans and to achieve a highly reliable bobbin
transfer. (7) Since each bobbin is substantially funnel-shaped and has a
projection on the outer peripheral surfgoe thereof so as to allow the
bobbin to be held while bobbin is positioned by the hol ding neans through
the projection, it is possible to carry the funnel -shaped bobbin with a

hi gh degree of hol di ng accuracy.
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WHAT IS CLAIMED IS: 1. A winding apparatus of the type in which a wire
~paid out froma wre supply source is wound around a bobbin through a
‘nozzle unit and a guide unit conprising: a plurality of sets, of w nding

" means each conprising said nozzle unit and said guide unit and adapted to
wind wires froma wire supply source on a plurality of bobbins,
respectively; a plurality of sets of holding neans corresponding to said
sets of winding neans, respectively, so aggsgo hold each of said bobbins in
a predeterm ned posture, whereby said bobbins are respectively wound with
said wires parallelly with one another sinultaneously; the nozzle units and
the guide units of said w nding neans r ed on the sane guide rails
such that said nozzle F'GZi Efég
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_ ' Ril6ps-5 pos
units-are arranged on the side of the center of each of said bobbins and
each of said guide units is arranged on the side of the outer perlphery of
each ‘of ¥sai d"bobbi ns, whereby.said each wi ref s @ﬁp{%@ﬁ

nozzl:e nozzl e d wre is hel g 'r“ @ng \‘R‘E%@;?aggach
guide.unit th @n“ml—“uﬂuﬂmmd wire on sai ‘c; P PAgEC o O RRERS g
appar atus according tto#Cl &int 1,; which apparat ik 1‘§” Vi @é&e%” e Ragrsh -7 of
wi ndi'ng means each conprising a nozzle unit iad g‘ e | BAged -antp Pﬁﬁaﬁdnezz
22 units of said pair of winding neang;are su M%&Fton R2g99.3% tpogasl .-
body capable of conming close to, and |eaving away from. each of said

bobbins in bilateral sym"retry in the noving jdiP4&CE iR RE@EM IR 1 he
gui de units § pai D .

1. -A winding apparatus of the type in which a wire
paid out from a wire s'uppljr source is wound around a bobbin
through a nozzle unit and a guide unit comprising: a
plurality of sets.of winding means each comprising said
nozzle unit and said guide unit and adar;ted to wind wires
from a wire supply source on a plurality of bobbins,
respect‘ive;y; a plurality. of sets of holdit;g means
corresponding to | said' sets of winding meatis, reépectively,
s0 as to hold each of said bobbins in a predetermined
posture, '

whereby said pobbins are reépectively wound with said
wires parallelly with 9he another simulﬁénéously;
the nozzle units and the guide units of said winding means
are a;ranged on the same guide rails such that said nozzle

| units are arranged on the side of the center of each of said
bobbins and each of said guide units is arranged on the side
of the outer periphery of eéqh of sa;d bobbins,

whereby said each wir_e is _supplied by said each nozzle
nozzles and the supplied wire is held in engagement with

said each guide unit thereby winding said wire on said each
bobbin. ' . <

2. A winding apparatus according"; to Claim 1: which
apparatus is prov’ided-with a pair of winding means each

comprising a nozzle unit and a guide unit and the nozzle
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of wi ndi ng nmeans are supported on a second novabl e body capabl e of com«ng

close to, and | eaving away from each of sal d bobbms—m—b%a%e%ymretr.
in the woving direction thereof. 3. i ng ap arat us accor di ﬁi&;

A w
Caim2, wherein said first and second rmvabl e me ﬂlﬂ eﬂﬂg '%"ﬂt
gui de_,means so as to cpne close to, and | eave away
23 prOJectlon so that said holding means hol ds said each bobbin by
posi tioning said bobbin through sai d projecti-on.

conmon
obb| n.

units of said pa.i;r of_ winding means are supported on a first
movable body capablé of coming close to, and léaving away
.frc:.m, each.of s'a:'.d bobbins :‘Lh bilateral symmetry in the
moving direction thereof while the guide units. of said pair
of winding means are supp;_arted on a second movable body
capable of coming close to', and leaving away from, each of
said bobbins in bilateral symmetry in the :hoving direction
thereof. |

3. A winding apparatus according to- Claim 2, wherein
said first and second movab]_.e members are guided by common

guide means so as to come close to, and leave away from,

said each bobbin.
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23 -
WINDING APPARATUS

ABSTRACT OF THE DISCLOSURE

A winding apparatus capable of improving productivity
is provided. The wire winding apparatus of the present
invention includes a plurality of sets of winding means each |
comprising a nozzle unit and a guide unit, and a plurality
of holding means for holding a plurality of bobbins in a
predetermined posture so that the bobbins are wound with
wires parallelly and simultaneously. Further, the nozzle
units and the guide units of the plurality of winding means
are arranged on the same guide rails and the supply and
winding of.the wires are synchronized with the rotation of
the holding means. Moreover, each of the bobbins used in the
winding apparatus is substantially funnel—shéped with the
formation of a tapered outer per;pheral surfaqe having a
projection so that the holding means can securely hold the
bobbin while positioning the Eobbin through this projection.
The winding apparatus of the present invention is suitable

for obtaining a saddlelike coil by winding a wire on a

deflection yoke bobbin.

Figure 1 e
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