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H'GH PRECI SI ON BACKGROUND OF THE | NVENTI ON * 1. "Field of. the Invention
. The present invention relates to a cutting apparatus for a strip of a
“"ribbon core, nore 5 particularly, to a cutTing apparatus for cutting a
; flat rolled magnetic steel strip into a curved conflguratlon to forma
I-bbon core of a transforner a clreul a
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cores having a bbi ns are
advant ageous 15 BEGHUSRECHSION e ultra thin, conpact, and |ight weight.
Conventional ly, slitter devices (cutting apparatuses for strips) are
generally designed for .

'BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a cutting
apparatus for a strip of a ribbon core, more
'Q:iparticularly, to a cutting apparatus for cutting a flat
?'rolled magnetic steel strip into a curved confiquration
to form a ribbon core of a transformer having a circular
cross-section. '
2. Description of the Related Art
10 ' Recently, there have been provided
transformers using cylindrical coil bobbins and winding
coils on ribbon cores with circular cross-section. The
transformers with ribbon corés having a circular cross-
section and cylindrical coil bobbins are advantageous
15 bpecause they are ultra thin, compact, and light weight.
Conventionally, slitter devices (cutting
apparatuses for strips) are generally designed for
¢atting along a straight line, which forms a pair of
respect:ve shafts at the upper and lower edges of the
20 strip and prcovides rcund teeth for the respective
shafts for the performing cutting operation. In the
prior ‘art, the cutting apparatus for cutting the strips
into a desired curved configuration has been proposed in,
for example, Japanese Examined Patent Publication
25 {Kokoku) No. 60-28375 (Japanese Unexamined Patent
Publication (Kokal) No. 55-33405), Japanese Unexamined
Patent Publication No. 55-132027, Japanese Unexamined
Patent Publication No. 63-168013, and Japanese
Unexamined Patent Publication No. 2-89304, have all been
30 invented by including the same inventor of the present

application and filed by the applicant of the present



. cutting along a straight line, which forns a pair of respective shafts at
the upper and | ower edges of the 20 strip and provides round teeth for the
respective shafts for the performng cutting operation. In the prior art,
the cutting apparatus for cutting the_§%ers into a desired curved
configuration has been proposed in, for “exanple, Japanese Exam ned Pat ent
Publication 25 (Kokoku) No. 60-28375 (Japanese Unexam ned Patent

Publ i cat i on <£<9§ma1§90n55 FagfheondRDaneag LBRYVANLISHATALERL fpbl | call on

No. 55-132027 apanese Unexan1ne at ént I ca 013, and
Japanese UnexaRPAEAtPEt EREtPEBR| 64Ei BheNsibbopggose EsVaPalintsean 30

i nvented by ipehydhngyt e éageean&sﬂtqueatabﬁsphsgeBbeap@&bgékbﬁn1%nd
filed by the applicant_of the_present EOP cati Furt hernore, the
i

convent i onal ﬁﬁg?PﬁaeaﬁﬁépéPﬁg Fﬁﬁ?“ﬁaﬁ“é&?cﬁﬁ HBon%&o?é 83trip into a
plurality ®»f coapefdesenthguaminedasprhtenbepabpiopesed NB. 56-80113),

for example.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a
cutting apparatus for a strip of a ribbon core to cut a
10 flat rolled magnetic steel strip into a desired curved
configuration, which can cut a.plurality of ribbon core
strips in one operation with high precision.
According to the present invention, there is
provided a cutting apparatus for a strip of a ribbon
15 core for obtaining a predetermined configuration of
ribbon core materials by cutting traveling strip
material by means of a plurality of slitter units,
wherein the slitter units are arranged in off-set
positions in the traveling direction of the strip
20 material, and one of the strip material cut by each of
the slitter units is fed upwardly or downwardly
rounding about a traveling line, through which the
other of the cut strip material is fed.
Fﬁrther, according to tﬁe present invention, there
25 is also provided a cutting apparatus for a strip of " a
- ribbon core for obtaining a predetermined configuratibﬁ
of ribbon core materials by cutting traveling strip
material by means of a plurality of slitter units,
wherein the slitter units are arranged in off-set
30 positions in the traveling direction of the strip
material, and an angle for cutting the strip material of
each of the slitter units is independently controlled.
The cutting apparatus for the strip of the ribbon
core may further comprise a plurality of width detecting
35 wunits for detecting a width of each of the ribbon core
materials cut by the slitter units. Guide rollers may

be provided upstream and downstream of each of the



. Japanese Exami ned Patent Publication No. 61-22851 5 (Japanese Unexam ned
Pat ent Publication No. 56-80113), for exanple. SUVWARY OF THE | NVENTI ON An
obj ect of the present invention is to provide a cutting apparatus for a
strip of a ribbon core to cut a 10 flat rolled nmagnetic steel strip into a
desired curved configuration, which can 8ut a plurality of ribbon core
strips in one operation with high precision. According to the present

i nvention, there s provjded cutti apparatus for a strip.of_ a.ribbon 15
core for obtaifixgst gHedet er m A% %%%‘f}fguﬁ‘b’t%eorf%ﬁ‘?’f%b'&wcb’?‘él‘r‘rﬁ?eri al's
by cutting traMalimoraatidtpi omt Bl dwing neaiiss oforn fdlrewing wdrsatider
units, wherei sl it i range, . 1N off-set positions in the
traveling di re%cht !1:§1ne o] l‘{l%[e ‘g{]r'TI}Ee g't_rbterl teria ,Ai;sn'd one of the strip

materi al cut by eaclEasth tafe the tglaktugd tunits fray uparprilse o BRWWREdl y

roundi ng alsouts&qttt@/eédmlﬂé&n,tw%mm BuddenUdein@ thdSpeaE Strip
material is fed. Further, according to the present invention, there
of slitter round teeth, and a cutting width controlling
unit for controlling movement of the movable base in
transverse direction of the strip material. The slitter
unit further may comprise damping units for damping the

10 wvibration of the slitter round teeth. The cutting
apparatus for the strip of the ribbon core may further
comprise drive units for driving a plurality of strip
materials cut by the slitter unit, the drive units may
comprise a first driving roller fixed to an axle

15 rotatingly driveh by a driving motor, and a second
driving roller rotatably provided relative to the axle
and rotatingly driven by the first driving roller
through a friction member, and may drive so that the
tensions of the cut strip materials become uniform.

20 The cutting apparatus for the strip of the ribbon
core may further comprise an unnecessary material
processing unit for processing an unnecessary material
of the strip material, the unnecessary material
Processing unit being .locai:ed above or beneath the

25 traveling line of the strip material. The unnecessary
material processing unit may further comprise a magnet
roller for certainly guiding the unnecessary material,
and éh‘edge for separating the unnecessary material
from the magnet roller. The unnecessary material

30 processing unit may be adapted to crush the unnecessary
material by upit of two rollers with chamfering grooves.

BRIEF I’J;:SCRIPTION OF THE DRAWINGS
The present invention will be more clearly
understood from the description of the preferred

35 embodiments as set forth below with reference to the
accompanying drawings, wherein:

Figure 1 is a side elevation view showing an



~25"is .also provided a cutting apparatus for a strip of a ribbon core for
obtaining a predeterm ned configuration of ribbon core materials by cutting
traveling strip material by neans of a plurality of slitter units, wherein
the slitter units are arranged in off-set 30 positions in the traveling
direction of the strip material, and am &ngle for cutting the strip
material of each of the slitter units is independently controlled. The

cutting apparatus for the strip of the ribbon core may further conprise a
plurality of R*AMPYfetddctd fPEENUMBRATHFUERELF &L R @fh2 oF 1REBGA of the

ri bbon core naAld aldcordiy ddeclsd iptadr it 5. Quide rollers may be
provi ded upstream and dommstn§g£1of e itter units. Some

ﬁgh of tfe . -3-_sl
of the guide rollers may iR IF f ERART SR EEPT ot Ry TROYLRY or
fol |l ow ng var matiirorpoaft iidres o flttheofcuthieisd rappardens afsr Bachsofip hef

slitter unigts Y GUIY $oik FHdwP in rig. 1;

Figure 3A is a view showing an example of a
copying model provided for the cutting apparatus for the
strip of the ribbon core shown in Figs. 1 and 2;

Figures 3B and 3C are views showing examples

10 of strip materials cut by using the copying model shown
in Fig. 3A4;

Figures 4A to 4D are views showing examples of
ribbon cores with circular cross-section formed by
winding strip materials;

15 Figures 5A - and 5B are views showing the manner
of mounting coil bobbins to the ribbon core shown in
Figs. 4A and 4B;

Figure 6 is a view showing an example of the
slitter edge provided for the cutting apparatus for the

20 strip of the ribbon core according to the prior art;

Figures 7A and 7B are views showing another
example of the slitter edge provided for the cutting
apparatus for the strip of the ribbor core according to

"= the prior art; ]
25 . Figures 8A to 8C are views showing exampies of
- the strip materials cut by the cutting apparatus for
the strip of the ribbon core using the slitter edge
showﬁﬁin Fig. 7A and 7B;

Figure 9 is a view showing another example of

30 a cutting apparatus for a strip of a ribbon core
according tolfhe prior art;

Figures 10A and 10B are views fragmentally
showing an embodiment of a cutting apparatus for a
ribbon core strip according to the present invention;

35 Figures 11A and 11B are views for explaining
the operation of the slitter edge in the cutting
apparatus for the strip of the ribbon core shown in Figs.



.5 slitter round teeth, a novable base nounting the pair of slitter round
teeth, and a cutting wdth:controlling unit for controlling novenent of the
novabl e base in transverse direction of the strip material. The slitter
unit further may conprise danping units for danping the 10 vibration of the
slitter round teeth. The cutting apparatts for the strip of the ribbon core
may further conprise drive units for driving a plurality of strip materials

cut by the sli Bker g FQB the drive units may conprise a first driving
roller fixed o an ax I5 rotatingly driven by a driving notor, and a
second driving roller r&tiguaiesy 1220 eindle d. 2Be |aatel Wel et tstheovaiie eaminples

rotatingly drpyegy XP R& cbir'i3h eV iHad JuQl e ol %’ﬁ@hqa r:iaﬁf”ﬁal{)%&d@”ber

and may drive so t the tensions of the cut strip econe
uniform 20 for thenhgtgdpt pfy tRspaiRben core ﬁ@cgrrdllplgoftq Hdr& i bbon core

may furthep cppBLtehe aRveRraesssary material processing unit for processing
an unnecessary material of the strip material, the unnecessary mat eri al

processing unit being IE&QPé&SaBQ@eaHﬁ HeBedhe HEWSs ShAWARS i9ReT ne of
the strip matekhiblesTbE whraPehmBderials to be cut by the cutting

apparatus for the strip of the ribbon core éccording to
the present invention;

10 Figure 14 is a view showing the modification
of a slitter unit provided for the cutting apparatus
for the strip of the ribbon core according to the
present invention;

Figures 15A and 15B are views showing an

15 example of practical construction of the slitter unit

shown in Fig. 14; and

Figures 16A and 16B are views briefly showing
an example of an unnecessary material processing
apparatus provided for the cutting apparatus for the

20 strip of the ribbon core shown in Figs. 10& and 1OB.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

For a better understanding of the preferred
embodiments, the probiems of the related art will be
explained, with reference to Figs. 1 to 9. Note, Figs.

25 1 to 5B show an apparatus disclosed in'Japanesé .
Unexamined Patent Publication No. 55-132027, Figs. 6 to
8C show a ribbon core producing apparatus disclosed in
Japahéée Examined Patent Publication 60-28375 (Japanese
Unexamined .Patent Publication No. 55-33405), and Fig. 9

30 shows a strip cutting control apparatus for a ribbon
core dlSClOSed in Japanese Unexamlned Patent
Publication No. 63-168013.

Figure 1 is a side elevation view showing an
example of a cutting apparatus for a strip of a ribbon

35 core according to the prior art, and Fig. 2 is a front
elevation view showing main portions of the cutting
apparatus for the strip of the ribbon core shown in Fig.



-material processing unit may further conprise a magnet roller for certainly
gui di ng the unnecessary material, and an edge for separating the
unnecessary material fromthe magnet roller. The unnecessary material 30
processing unit nmay be adapted to crush the unnecessary material by unit of
two rollers with chanfering grooves. BRIGEF DESCRI PTI ON OF THE DRAW NGS The
present invention will be nore clearly understood fromthe description of
the preferred 35 enbodi nents as set forth below with reference to the
acconpanyi ng Hfawi ngs, wherein: Figure 1 is a side elevation view show ng

an -4- exanpl e Oﬁsasﬁﬁbh|ﬂﬁ @Egéraﬁuﬁnﬁoﬁ aist khk ebn¥ehichipaicore

according to the grlor art; Fig front el evati.on VIeM/ShOMAng mai n
portions of tRREELPE] BPaﬁﬁﬁpétGQrfGPetﬁébgpPl6°6F Sted® (oddinGore shown
in Fig. 1; apparatus for the strip of the ribbon core according),

5 one end of a strip material (material) held on a reel
stand 1 passes between guide rollers 3 and 4, gripped
by grooved guide rollers 5a, 5b and 6a, 6b and cut by
slitter round teeth 8 and 9. The cut ribbon core
strips (strip material) are provided a tension by means

10 of friction materials 36, 37 ensuring that the center
position in the transverse direction to be constant by
gripping with self-aligning rollers 31a and 31b, and
then winding on a winding jig and formed into a product
27 (transformer ribbon core with a circular cross-

15 section). A base 11 supporting the slitter mechanism
is held by a free rotation shaft 12. The free rotation
shaft 12 is held on a movable.base 13b. ' Namely, since
the slitter mechanism is held by the free rotation shaft
12, and the slitter round teeth 8, 9 are arranged

20 rearward relative to the shaft and the flow of the
material, the cutting width is varied according to the
shifting of the copying model tou .automatically wvary. the.
direction of the cut, thereby enabling a curved
configuration to be cut. _

25 On the other hand, the position of the material
fed--into the slitter round teeth 8, 9 is determined by
the grooved guide rollers 5a, 5b; 6a, 6b cooperate with
the movable base 13a, the width of the material (strip
material) 2 to be cut is defined by the relative

30 positional relationship between the movable bases 13a
and 13b. Namely, by pressure contact of the copying
rollers l6a and 16b onto the copying model 20 coupled

" with the movable bases 13a and 13b, the cutting width of
the material is controlled to be a width equal to that

39 of the copying model 20. It should be appreciated that,
in Figs. 1 and 2, the reference numeral 7 denotes a

guide roller, 14, 15 denote movable base supporting



-Figure 3Ais a view showing an exanple of a copying nodel provided for the
cutting apparatus for the strip of the ribbon core shown in Figs. 1 and 2;
Figures 3B and 3C are views show ng exanples 10 of strip materials cut by
using the copying nodel shown in Fig. 3A; Figures 4A to 4D are views
showi ng exanpl es of ribbon cores wth-cifreul ar cross-section formed by
winding strip materials; 15 Fi gures 5A and 5B are views show ng
t he manner of npunting coi | bobbins to the ribbon core shown in Figs. 4A
and 4B; Figur®¥B¥s a vi ew showing an exanple of the slitter edge provided

for the cutting appssains F@rthie 40tatibl e&s&hgsabnb@erceﬁs according to
vi ews show ng_anot her exampl e of the

the prior art; Figures
slitter edge %@gﬁ% sfbf&?ﬁﬁrﬁﬁ??lﬁﬁ 5b§§ra§u§nﬁo? t Re¥dPRiPIoiiBhe ri bbon
core accordi mp thitdd poidrwhnding 2haft of a wlndErgnBe§s8A to 8C are

vi ews show ng GXAPLERy WrdPenShy' B HBESE 5b5 EHL-O¥y' DEnGYRY' B aPPAratus
end of the strip (2) cut into the desired configuration
from the material 2. The strip 2 is gripped by the
self-aligning rollers 31a and 31b to maintain the
correct position so that the center is maintéined

10 coincident with the center of the winding surface of the
winding jig 29 even when the width of the strip varies.

Note, two self-aligning rollers 3la and 31b maintain
an approximate distance relative to the center line at
both sides of the center line of the strip by means of a

15 self-aligning mechanism 35. It should be noted that

the reference numeral 34 denotes a'ﬁinding guide roller.

The winding shaft rotates to wind up the strip 2.
On the other hand, the rotation of the winding shaft is
transmitted to a transmission 25 including a

20 transmission ratio fine adjustment device 26. A
reversible transmission device 23 and 24 that can be
rotated in forward and reverse directions are coupled
with the output shaft of the transmission 25. Namely,
the member 23 rotates in a forward ditection and the

2D member 24 rotates in a reverse direction, rotations of
which are respectively transmitted te a forward
rotat;on electromagnetic clutch 21 and a reverse
rotatiah electromagnetic clutch 22. By switching the
power supply for the respective clutches, a feeding

30 screw 18, as the common shaft of both clutches, is
driven in forward and reverse directions to vary the
shifting direction of a feeding platform 17 engaged with
the feeding screw.

The copying model 20 is fixed on the feeding

35 platform. On the other hand, at both side surfaces of
the copying model 20, copying rollers l1l6a and 16b are
pressingly contacted. By rotating the feeding screw,



.the strip of the ribbon core using the slitter edge shown in Fig. 7A and
/B; Figure 9 is a view show ng another exanple of 30 a cutting apparatus
for a strip of a ribbon core according to the prior art; Figures 10A and
10B are views fragnentally showi ng an enbodi nent of a cutting apparatus for
a ribbon core strip according to the pregent invention; 35 _
Figures 11A and 11B are views for explaining the operation of the slitter
edge in the cutting apparatus for the strip of the ribbon core §homm in

Fi gs. 5 10AhMnFamBnFinpdel QA axhibBdreo wars shewrepatiaapl es of
strip materialg dihe GHtDYeRd s id &@Ppﬁéti@a%%tféb“g p of the

ri bbon core according to the 5 resent | nventlon; res 13A and 13B are
Wﬁﬁlé’bases 13a éhd 13b are shifted. By this, the

vi ews show ng ™5t

grooves guide rollers 5a, 5b, 6a and 6b coupled with

5 the movable base 13a determine the position of the strip
material. The position of the slitter mechanism
composed of the slitter round teeth 8 and 9, the base 11,
free rotating shaft 12 and associated parts thereof,
which are coupled with the movable base 13b to

10 automatically vary the direction of the slitter
mechanism toward the direction of cutting so that the
traveling strip material is cut into the curved
configuration according to the variation of the width of
the copying model 20. Note, the reference numeral 10a

15 and 10b denote slitter round teeth position adjusting
devices. It should be noted that the cut strip
(material) passes between the friction materials 36 and
37. At this time, since a pressure cylinder 38 exerts a
pPressure to provide higﬁ frictional resistance, tension

20 is applied to the strip to permit tight winding.

Though the foregoing discussion is directed to an
arrangement that winds the strip immediately after
cutting the same into a curved configuration with the
slitter, to form the ribbon core with a circular cross

25 section, it is possible to provide the slitter mechanism
and the winding mechanism separately to- temporarily
wind the strip cut into a predetermined configuration
by th;‘apparatus having the slitter mechanism, and then,
to wind the strip on the winding jig to form the ribbon
30 core with a circular cross-section with the apparatus
having the wigding mechanism.

In practice, in the case of the cutting apparatus
for the ribbon core strip comprising the slitter
mechanism and a cutting width control mechanism, rubber

35 rollers 32 and 33 are driven to rotate by a driving
force obtained from the winding shaft of the winder 28

to feed the material, and is temporarily wound on a



-exanples of strip materials to be cut by the cutting apparatus for the
strip.of the ribbon core according to the present invention; 10

Figure 14 is a view showi ng the nodification of a slitter unit provided for
the cutting apparatus for the strip of _the_ribbon core according to the
present invention; Figures 15A and 15B are views show ng an 15 exanple of
practical construction of the slitter unit shown in Fig. 14; and Figures

16A and 16B ar&m@mprwmdyn§hpa\épgpacs»vﬁa@améspaia@elyn@eesswgy gyterial
processi ng appargtus provid for the cuttlngEgE& r at for th e O strip of
the ribbon corelgﬁﬂhm % H Y Y o e Rt b8, © &FJ FHEPPRERERRED
EMBODI MENTS Hminﬂingtmﬂchnnksmxahﬂbn@dnﬁgthbepseie¥a£ﬂgﬁﬂh9d|nents t he
probl enms of t t | - be e n th r erence lto
skl Al i VAL SRR Ol 2] nedh 0L L ERERenge L oof! R

9. Note, Figs Ow ‘an appar at us aTSet o%e
Unexani ned JPattempday i ntwarndctefo 1809 Winding. réel p 8Crsbbanacoirbbon

core produci ng;igRnanAtls HSHSRI ddh be formed. It should be noted
that the copying model and construction associated
thereto, can be differentiated from that illustrated by
driving the movable bases 13a and 13b in cooperation
10 with a numerical control apparatus and so forth (see
Fig. 9).

Figure 3A shows an example of a copying model
provided for the cutting apparatus for the strip of the
ribbon core shown in Fiés. 1 and 2, and Figs. 3B and 3C

15 show examples of strip materials cut by using the
copying model shown in Fig. 3A.

As described above, since the copying model 20
shifts the position by rotation of the feeding screw 18,
by shaping the copying model 20 into the configuration

20 as shown in Fig. 3A, for example, and by driving the
feeding screw 18 to rotate in synchronism with the
rotation -of the winding shaft, the cutting width of the
material can be varied in synchronism with the winding
to allow continuous cutting of the strip ?B in a

25 configuration shown in Fig. 3B to form the ribbon core

| of the circular cross-section on.the winding jig 29{

The strip 2B shown in Fig. 3B is illustrated with
a scale of approximately 1/100 in the longitudinal
direction and has a winding start position at the right

30 side end and a winding end position at the left side
end. Furthermore, as shown in Fig. 3B, a plurality of
the strips 2B” are cut continuously. When the strip 2B
is wound on the winding jig 29, the strip 2B is cut at
the winding end portion and then welded and so forth to

39 form the ribbon core. On the other hand, the strip 2B
is straight on one side and curved on the other side.

However, in the practical configuration of the strip,



-Japanese Exanined Patent Publication 60-28375 (Japanese Unexam ned Patent
Publ i cati on No. 55-33405), and Fig. 9 30 shows a strip cutting control
apparatus for a ribbon core disclosed in Japanese Unexam ned Patent
Publication No. 63-168013. Figure 1 is a side elevation view show ng an
exanpl e of a cutting apparatus for a strip—of a ribbon 35 core according
to the prior art, and Fig. 2 is a front elevation view show ng main
portions of the cuttlng apparatus for the strip of the ribbon core shown in
Fig. :6- 1SimFesHdvh 19nEH gadinahndipecthonhés cbBQehimenathett biEng

appar at us for dHae gHRRPE&9F B384t fork C%éf”&xéﬂ?i‘éatéﬁ £Qr EBecgtrip of the

ri bbon core according), 5 one end of a stri erital (material) held on a

reel stand 1 FR&& ?Mﬁﬁffﬁﬁcﬁ?q%l%%r§u%5%ﬁﬂthalbYlBﬁéﬁrﬁyegFeovéhegU|de
rollers 5a, 54tamdfimcfit arsl Ciétiyguish between the straight side.

5 By'winding on the winding jig and maintaining the
transverse center accurately throughout the winding
operation, the cross-sectional configuration certainly
becomes circular configuration. Note, the strip 2C
shown in Fig. 3c can be formed by preliminarily

10 preparing the material 2, one side of which is cut by
the slitter mechanism and the other side is cut with the
cutting apparatus of Figs. 1 and 2 and wound onto the
winding jig 29. It should be noted that the reference
numeral 2A denotes unnecessary material left after

15 cutting the strips 2B and 2C from the strip material 2,
which unnecessary material 2A is wound by unnecessary
material winding apparatus 39 and 40 shown in Fig. 1.

Figures 4A to 4D show examples of ribbon cores
with circular cross-section formed by winding strip

20 materials. Note, Figs. 4A and 4C respectively show
plan views of the ribbon cores, and Figs. 4B =zand 4D
show sectional views thereof shown in Figs. 4A anda 4C.

Namely, by windihé the strip 2B (2C) £o the above-
mentioned wind@ing jig 29, the ribbon core 200 with the

25 circular cross-section, as shown in Figs. 4A and- 4B can
be formed. .On the other hand, in the ribbon core shown
in Figs. 4A and 4B, by setting the configuration of the
stripﬂﬁp to the portion having the maximum strip width
and winding such strip on the winding jig 29, the ribbon

30 core 201 with semi-circular cross-section as shown in
Figs. 4C and 4D can be formed. By tightly fitting two
ribbon cores 201 and winding a strip having
configuration gradually reducing the width, the ribbon
core with the circular cross section can be formed.

35 Figures 5A and 5B show a manner of mounting coil
bobbins to the ribbon core shown in Figs. 4A and 4B.

Namely, Figs. 5A and 5B shows a manner of setting the



.slitter round teeth 8 and 9. The cut ribbon core strips (strip material)
are provided a tension by neans 10 of friction materials 36, 37 ensuring
that the center position in the transverse direction to be constant by
gripping with self-aligning rollers 31a_f;1p€_31b, and then winding on a
winding jig and forned into a product .27 (transfornmer ribbon core wth a
circular cross- 15 section). A base 11 supporting the slitter nmechani sm
is held by a fieaimdraidan cdwf thdbbin R0 fESeKOt Ao SEefd 4@0igipgl d on
a novabl e base 13b I\lamscll%)‘;gi since the slitter mechanismis held by the free

rotation shaft CIZCMF (HETTIETFuRg b h Bllustrates rthged 20
rearward rel at icomdticitdme siafwhiartd tHe fdoveail thebmierdand  sdtheeset ti ng

width is vari eqh%cgq_rb(ﬂ(%‘g dd3d %Os]mrﬁ]le cu‘fifn% hzez&opyi ng nodel to

automatical Ly varythe. direction o hereby enabling a curved
configurati @n to be @& shByn in Figy S¥he therayMantricale quisi thalbid t he

material fed i nh@ Hag 3 isdend-diGnd 412 ldh Bigud 4151 St EIRY AL DY fdig 9r ooved
guide rollers 5a, 5h; 6a, 6b _cooperate with the novabl e base 13a, the wi dth
of the nateriaFisﬁﬂpﬁg the lon 1tu§1na1 direction, and provided for
covering a ribbon core 200 with a circular cross
section. The coil bobbin 210 is mounted on the ribbon
10 core 200 with tightly fitting two interfacing surfaces
210a. Furthermore, by rotating this coil bobbin 210,
the winding 220 is wound around the coil bobbin to form
the transformer as shown in Fig. 5B.
Figure 6 shows an example of the slitter edge
15 provided for the cutting apparatus for the strip of the
ribbon core according to the prior art, Figs. 7A and 7B
show another example of the slitter edge provided for
the cutting apparatus for the strip of the ribbon core
according to the prior art, and Figs. .8A to 8C show
20 examples of the strip materials cut by the cutting
apparatus for the strip of the ribbon core using the
slitter edge shown in Fig. 7A and 7B.
The cutting apparatus shown in Fig. 6 is
constructed to ﬁave four round teeth 8, 9 (81, 82, 83,
25 84; 91, 92, 93, 94) for cutting material 2 which are
provided for respective shafts, for the apparatﬁs shown
in Figs. 1 to 5B. Also, the cutting apparatus shown in
Figs~“7A and 7B is constructed to have respective three
round teeth 8, 9 (8la, 82a, 83a; 91la, 92a, 93a: 81b, 82b,
30 83b; 91b, 92b, 93b) for cutting the material which are
provided in two sets off-setting in the traveling
direction of "the material. Cohsequently, as shown in
Figs. 8A to 8C, a plurality of strips 202a, 202B, 202C
can be cut in one time. It should be noted that, in
35 Figs. 8A to 8C, the hatched portions represents
unnecessary material left after cutting the strips 202a,

202B and 202C.



-material) 2 to be cut is defined by the relative 30 positional relationship
bet ween the novabl e bases 13a and 13b. Nanely, by pressure contact of the
copying rollers 16a and 16b onto the copying nodel 20 coupled with the
novabl e bases 13a and 13b, the cutting width of the material is controlled
to be a width equal to that 35 of the eopfrng nodel 20. It shoul d be
appreciated that, in Figs. 1 and 2, the reference nuneral 7 denotes a guide

roller, 14, 15 denot e novabl. e base supporting -7- rails. In the further
detai | ed di scussi on Fogureed aphavat asotheosexampdei afFagsuttiagd 2, a

winding jig 2%dpaseskdd fo adwgusha%t Oilsb%n985e2§cbér515 tabi paLy
driven by a motor 30, thereby. w nd |n8%one end of the strip (2) cut I1nto the

desi red conhgﬁﬁ%ﬁqcﬁf?rO%Q@hksnﬁ?%+ gdotoTRereaippyoobtagpi hed by the
sel f-al i gni ng pxdd et srmilive dNclr SdH-$Oc tRONA Al BohPEguration when the

5 strip is wound on the winding jig.
As shown in Fig. 9, the strip material 2 wound in

the coil form is cut by a pair of slitter round teeth 8,
9 into the strip 2B and the unnecessary material 2a,
for example, via a tension adjusting mechanism. The

10 strip 2B is temporarily wound on a temporary winding
reef 55. Note, the reference numera52 denotes a
thickness detector for detecting thickness of the
material 2, 53 denotes a motor for adjusting cutting
width for cutting the strip 2B by controlling the

15 movable base (not shown), on which the slitter round
teeth 8, 9 and so forth are provided, 54 denotes a
motor for driving the temporary winding reef 55. Also,
the reference numeral 56 denotes a start switch for the -
driving motor, 57 denotes a length measuring device for

20 generating pulse signal corresponding to rotation of the
slitter round teeth 8, and 60 denotes a numerical
control unit.

The numerical control device 60 comprises an A/D

converter 61 for A/D converting the output signal of

25 the thickness detector 52, CPU 62, ROM 63, RAM 64, I1/0
65 and so forth..  The motor 53 is controlled on the
basis of output of the thickness detector 52 and the
outpﬁ%kof the length measuring device 57, for adjusting
the cutting width of the strip 2B. Therefore, the

30 cutting apparétus for the ribbon core strip, shown in
Fig. 9, is adapted to accurately obtain the
predetermined cross-sectional configuration when the
strip is wound on the winding jig, by effecting
adjustment of the cutting width of the strip 2B

35 corresponding to the length and thickness of the strip

2b.
As described above, there are various proposals



_correct position so that the center is maintained 10 coincident with the
center of the winding surface of the wwnding jig 29 even when the w dth of
the strip varies. Note, two self-aligning rollers 31la and 31b maintain an
approxi mate di stance relative to the centjgr—line at both sides of the
center line of the strip by means of a 15 self-aligning nechanism 35. It
shoul d be noted that the reference nuneral 34 denotes a w ndi ng guide

roll er. The w g@ingheheaihk tiagatepatra twsnd oup thiee ribbiop 2o r@n stthd pot her

hand, the rotation,of the w nding.haft is.transmtted ft. transm ssi on 25
i ncluding a 20t(c Fgﬁgﬁigngﬁa%gfig%fiﬁéea fﬁ% n@%%k SVFé%B%g c‘%Kema‘versible
transm ssi on devi ce Hdwaner24 inhdhec waled Lcatlaogpe riar ioor Wi ¢udrbd ngeoefr se

directions areygauphedol LBreNeQUERUERSNSY of aRe hARTHS ¥he?S:
Namel y, the neﬁggrgég ot ates in abforwargréfregtioﬁ and the 25 nenber 24
rotates in @ r&PdAewignr @ECPARMSy SCabrosO1FRANNi ch are respectively
transmtted to a forwardiretgt Lan veledC b0 RGN Oble®atlivhC R £21 caRtcy a@er se
rotation el ectromagnetic._ clytch, 22. B% swﬂt%hing t he _power supply faqr the

respective cl uPRHE ia Vé&& nglt is required to“cut two Or more strips
(formed strip material) from one strip material.
Namely, the apparatus discussed with reference to Figs.

10 1 to SB is not satisfactory in this point.

Further, in order to accurately cut the strip with
stabilizing of the strip in transverse direction, it is
required to provide guide rollers immediately before
and after (upstream and downstream) of the slitter edge

15 (round teeth). However, it is difficult to arrange a
plurality of such roller for a single plane on which a
plurality of strips travel. Namely, the apparatus
discussed with reference to Figs. 6 to 8C is difficult
to provide rollers immediately before .and after the

20 siitter edge.

Below, the preferred embodiments of a cutting
apparatus for a strip of a ribbon core according to the
present invention will be explained, with reference to
the accompanying drawings.

25 Figures 102 and 10B fragmentally show an
embodiment of a cutting apparatus for a ribbon core
strip according to the present invention. Note, Fig.
10A is a plan view of the cutting apparatus, and Fig.
10B is a side elevation thereof. 1In Figs. 10A and 10B,

30 the reference numeral 102 denotes a strip material
formed of a flat rolled magnetic steel strip or so forth,
110 and 120 denote slitter units, and 140 denotes an
unnecessary material processing apparatus.

Figures 11lA.rand 11B are views for explaining the

35 operation of the slitter edge in the cutting apparatus
for the strip of the ribbon core shown in Figs. 10A and
10B. Note, Fig. 11A shows the operation of the slitter



30 screw 18, as the common shaft of both clutches, is driven in forward

and reverse directions to vary the shifting direction of a feeding platform
17 engaged with the feeding screw. The copying nodel 20 is fixed on the
feeding 35 platform On the other hand,~ pf-both side surfaces of the
copyi ng nodel 20, copying rollers 16a and 16b are pressingly contacted. By
rotating the feeding screw, -8- the copying nodel 20 is shifted to vary
the relative ddﬁéﬂﬁﬁéwﬁéfbmtmin@pqppgrabmtems diba abhldbdbbcotdestipypbl e

pases 13a and (3 &5 SBd Sl uBYed bl Pne L D0, O dggeéhguwﬁﬁsmég;éﬁ% ob,

6a and 6b couple nova ermne t osition of the
strip naterlaWIQHHB[ﬁﬁﬂtanﬂl%ﬁBtFEP@IE%gerlh%cﬁ%ﬂv%n¢ﬁ%ﬁ$%s@@ on the

slitter round dy66tdk 8 &gk %n téke b@@@tﬁ? %ﬁﬁ@ré@ﬁétéﬂﬂlégﬁé i¥rad

associ ated parts thereof, which are co t he novabl e base 13b to
§ slitter units. Namely, in the cutting apparatus for

the ribbon core strip shown in Fig. 11B, 3 slitter units
are arranged offsetting in the traveling direction of
the material 102 and are designed to be independently
controlled the angle of cutting the material 102. Note,

10 in Figs. 11A and 11B, the broken line represents a line
potentially cut by the slitter round teeth in the
material 102. In Figs. 10A and 10B, the guide rollers
154a and 154b provided downstream of the slitter unit
110 can be neglected. Namely, since the material cut

15 by the slitter unit 110 and directed to the slitter
unit 120 becomes strip 102B after cutting of the-
slitter unit 120, the material 102 directed to the
slitter unit 120 is not required substantial accuracy.

Therefore, the guide rollers 154a and 154b provided

20 downstream of the slitter unit 110 can be neglected.

Figures 12A and 12B show examples of- strip
materials to be cut by the cutting apparatus for the
strip of the ribbon core according to the present
invention. Note, Fig.- L2A shows the configuration of

25 the strip cut in the manner. illustrated in fign 114, and
Fig. 12B shows the confirguration of the strip cut in’
the manner illustrated in Fig. 11B. Note, Figs. 12A and
12B are illustrated in the compressed scale. in the
longitudinal direction.

30 As shown in Figs. 10A, 10B and 11A, the traveling
strip material (material) 102 is cut into predetermined
configurations of ribbon core strips 102A and 102B by
means of a plurality of the slitter units 110 and 120.

A plurality of slitter units 110 and 120 for cutting the

35 material 102 are arranged mutually off-setting in the
ﬁraveling direction of the material 102. Each slitter

unit 110 and 120 are designed to be independently



-10 automatically vary the direction of the slitter nechanismtoward the
direction of cutting so that the traveling strip nmaterial is cut into the
curved configuration according to the variation of the width of the copying
nodel 20. Note, the reference nuneral 10a 15 and 10b denote slitter round
teeth position adjusting devices. It shaolid be noted that the cut strip
(material) passes between the friction materials 36 and 37. At this tineg,
since a pressure cylinder 38 exerts a pressure to provide high frictional

resi stance, tERFEEPUPRY FhpANBkr 1f 1t &ing P tipermateright 192 ndi ng.

Though the foreEehes b eCUsy Wad SdlidRed L0 ddh A @ FEOWEBPind s ¥Ends
| same .into a curved configuration

e TP TRl Y SR TS SAR AT A syed sl gualion
it is possibl eaterdradyi dme lef dhd rerteeicianicaB antk the thedd Nge t@ehani sm
conti qur at Pon By o A s 2% S b & et AR H U gen, 1o
wi nd the stri pbodtt khenmtiydivied jngy time @fntthee mdtsoia Bchoorgh whicha
circul ar ersﬁhﬁeﬁkm%&‘@d€1ﬂéﬁéf§¥¥ﬂfﬁiﬁstravels. Note, as shown in

Fig. 11B, in the cutting apparatus having 3 slitter

units, for example, the one of the cut material (102a‘')

10 cut by the slitter unit 120' is fed in the manner
upwardly rounding about the traveling line of the other
cut material (102B').

In Figs. 10A and 10B, the reference numerals 161,
162 denotes width detectors comprising a light source

15 and a photo detector, and in practice, the width
detector 161 detecting the width of the traveling
ribbon core strip 102A and the width detector 162
detecting the width of the traveling ribbon core strip
102B. Namely, the light from the light source provided

20 below the strip is picked up by means of a camera with
an image sensor and a dimension data of the shadow
(dark portion) of the image corresponding to the strip
width, is fed to a computer. 1In the computer, a
difference of the predetermined width and the actual

25 width for shifting the movable base driving metor {112,
122) over a magnitude necessary for correcting an error
(it may be possible to add or subtract with respect to
a posihion command. This correcting .operation is
required for every strips, continuously or,

30 alternatively only at the position where the width of
the strip becomes maximum. Thus, in the cutting
apparatus for the ribbon core strip of the shown
embodiment, since one of the material 102B cut by each
of the slitter unit 110 and 120 is fed upwar&ly

35 rounding about the traveling line of the other cut
material 102A, a plurality of rollers and the width
detectors can be provided for each of the strips 102aA



-havi ng the w nding nechanism In practice, in the case of the cutting
apparatus for the ribbon core strip conprising the slitter nechanismand a
cutting width control mechanism rubber 35 rollers 32 and 33 are driven to
rotate by a driving force obtained fromthe w nding shaft of the w nder 28
to feed the material, and is tenporarityléwund on a -9- tenporary

wi ndi ng reel provided separately (see Fig. 9). Then, by winding the strip
on the winding jig by the w nding nechanism including the self-aligning
mechani sm and are ¥Q@3®¢i onal tension nmechanism fromthe 5 tenporarily

wound tenporary W ndhng H&Shord, rihrbb% C@faevéi e+aal£9c£bsna99V€h8a“ be

fornmed. It should be noted that the co construction
associ at ed t h&teti® Wﬁﬁ??ﬁ?%ﬂf#%ﬁEﬁﬁ#%ﬂ%ﬁH#*Qﬁn¥¢%&e#$Ih%?@atbﬁZby driving

the novabl e bages 13&3nd 15n | msaepersdd om46b, Wiha 2 Dsypsi g8k control
apparat us %pd§¥%JfgéJ]é§§¥;eam and downstream of each of. the slitter
unit 110 and 120 to enable precise cutting of the
material 102. In practice, at the upstream of the
slitter unit 110, guide rollers 152a and 152b are
provided at both sides of the strip material 102 fed
10 through the rollers 151a and 151b, and at the downstream
of the slitter unit 110, the guide rollers 154a and
154b for holding both sides of one of the cut material
102 (strip 102B) cut by the slitter round teeth 118, 119
and guide rollers 153a and 153b are provided for
15 holding both sides of the other material 102 ( strip
102A). On the other hand, at the upstream of the -
slitter unit 120, guide rollers 156a and 156b are
provided, and at the downstream of the slitter unit 120,
. the guide rollers 157a and 157b are provided. Note, for
_20 part of the guide rollers 154a, 154b, 156a, 157v,
springs are provided to enable to follow variation of
the width of the material 102 (strip 102a, 102b).
Each slitter unit 110 (120) comprises a pair of
slittex round teeth 118 and 119 (128, 129) for cutting
25 the material 102, a movable base 111 (121) mountiné a
pair of slitter rouhd teoth 118, 119 {128, 129), and
cuttipg width controlling sections 112, 113, 114 (122,
123, 124). Namely, the cutting width controlling
section comprises a drive motor 112 (122), a shaft 113
30 (123) and a feeding screw 114 (124). A pair of slitter
round teeth 118, 119 (128, 129) provided in opposition
across the material 102 are controlled in the width
direction of the material 102 to cut the strips 102a
and 102B into the predetermined configuration. Note,
35 the reference numerals 102C denotes the unnecessary
material left after cutting the predetermined
configurations of the strips 102A and 102B from the



.Fig. 9). Figure 3A shows an exanple of a copying nodel provided for the
cutting apparatus for the strip of the ribbon core shown in Figs. 1 and 2,
and Figs. 3B and 3C 15 show exanples of strip nmaterials cut by using the
copyi ng nodel shown in Fig. 3A. As described above, since the copying nodel
20 shifts the position by rotation of -t & feeding screw 18. by shaping the
copying nodel 20 into the configuration 20 as shown in Fig. 3A, for
exanpl e, and by driving the feeding screw 18 to rotate in synchronismwth
the rotation Baterndadi Adi2ng Fhast unngeessaryngakiedtid lofl 02¢e iat eri al can be

varied in synghpeRksEuWbYh thidge uAnkdleBealry Alak@WiGQANrdeRULS g4t ting of the
strip 2B in a 25 conflguratlon shown in Fig. 3Bto formthe ribbon core of
the circul ar 8PB&Z2&B&t 40 on the winding jig 29. The strip 2B shown in

Fig. 3B is illustrabadthet bthexchbadyf tappsaxipst @l0Ral/ahdl 102E khd so
Side end ahd SORERGERG EnduRolY, FEAAR: Sene ReFPRa iRy SREC A end or e, as
shown in Fi g.tB8, rabpbor gbirey sgfrip have a narrow width and are
curved. Furthermore, since the slitter units 110, 120
and so forth are provided a swing mechanism and so forth
for varying directions of the slitter rouhd teeth 118,
10 119; 128, 129, errors inevitably occur with respect to
the predetermined cutting width. Therefore, it is
possible to automatically correct the width into a
correct width by adding or subtracting for position
command of the cutting width adjusting mechaniém of the
15 slitter unit when dimensional error is .present relative
to the predetermined width, by measurement of the width
of the cut strips in order to correct an error in the
strip. On the other hand, in the case that a plurality
of strips are to be cut, a width dimension measurement
20 of each strip is taken to independently effect the
correcting operation for each of the slitter units. It
should be appreciated, that the slitter units 110, 120
and so forth can be modified in various fashions. For
example, though it is possible to employ the
25 conventional slitter section as shown in Figs. 1 and 2,
-it is also possible to provide a damper for the
conventional slitter section.
“6n the other hand, as shown in Figs. 10A, 10B and -
11A, the strips 102A and 102B are differentiated with
30 respect to the number of rollers to pass. Therefore,
the resistance in traveling for respective strips is
different. é;actically speaking, the strip 102B passes
through four more transverse guide rollers (156a, 156b,
157a, 157b) than the strip 102A. Therefore, the strip
35 102B exertes approximately three times greater contact
resistance on the guide rollers, which are depressed to

follow the wvariation of the width. Therefore, if a



, the strips 2B are cut continuously. Wen the strip 2B is wound on the
winding jig 29, the strip 2B is cut at the winding end portion and then

wel ded and so forth to 35 formthe ribbon core. On the other hand, the

strip 2B is straight on one side and curved on the other side. However, in

the practical configuration of the strirg8— - 10- since the |ongitudinal

direction is 100 tinmes that of the shown configuration, for exanple, as set

forth above, the curved side .s substantlaluy noder ate to make dt difficult

to distingui sﬁrﬂ'éftl\ﬁ@erfotlf'?e?rst’rsalcé’rﬂm% d® We sHrIRsidRp AP P W nding jig
and mai ntai ni et hadriansierse < eritigrhtacclimtwionh t&wnughpmectdnﬁew ndi ng

operaton, NS GRAY ROAYLSU A AP UA LN REPIRR B
prelimnarilytbe @mﬂxﬂlhﬁﬁﬁt&ndnnqnueﬂtn;caity:naksxﬁgvﬁﬁﬁﬂnom a@ut by the
slitter ne@haghgﬁéﬁyiﬂrf%ﬁﬁiyﬂﬁfﬂd¥§ﬂﬁié“£hégfﬂhérfh the vicinity of
the portion of the strip 102A having the minimum width.
Also, accurate cutting of the strip 102B by the slitter
unit 120 may not occur.

In order to avoid this, for example, the driving

10 force of the strip 102B is directly acted thereon. On
the other hand, the driving force of the strip 102a is
transmitted through a friction mgterial or so forth
with separating from the driving roller so as to
transmit the driving torque with an appropriate slip.

15 By this, uniform tension can be provided for the strips
1022 and 102B. Namely, in the cutting -apparatus shown
in Figs. 10A and 10B, the strip 102A is driven by the
driving rollers 158b and 1584, and the strip 102B is
driven by the driving rollers 158a and. 158c. Note, a

20 friction member 159 is disposed between the driving
rollers 158a and 158b.

In practice, as shown in Figs. 10A and 108, the
driving rallers 158a and 158b are provided on the shaft
160a driven by the driving motor 160. The driving .

25 roller 158a for driwving the strip 102B is fixed to "the
shaft 160a for directly transmitting the driving force
of the driving motor 160 to the strip 102B. On the
other hand, the driving roller 158b for driving the
strip 102A is situated for free rotation relative to

30 the shaft 160a. The driving force of the driving motor
160 is transmltted to the driving roller 158b is
transmitted from the driving roller 158a via the
friction member 159. Accordingly, for example, when
concentric tension is applied to the strip 102A, by the

35 s1it between the driving roller 158a and the friction
member 159 or slip between the friction member 159 and
the driving roller 158b, the driving force on the



., cutting apparatus of Figs. 1 and 2 and wound onto the wnding jig 29. It
shoul d be noted that the reference nuneral 2A denotes unnecessary nateri al
|l eft after 15 cutting the strips 2B and 2C fromthe strip material 2, which
unnecessary material 2A is wound by unnecessary material w nding apparatus
39 and 40 shown in Fig. 1. Figures 4ATT 694D show exanpl es of ribbon cores
with circular cross-section formed by winding strip 20 materials. Note,

Figs. 4A and 4C res ectl elyﬁégg glan V|gaﬁ of the rib Qn co and Fi gs.
4B and 4D sho%F $ELPPoRAr1§Fe edPYER i ASFRgSesy an&n S5%nel y, by
wi nding the stehpidB €36) beoappaialiofer Mhatsam&@swnndmngnﬂ|9023, t he

ri bbon core 200 wt h 5 | I r -secti as 0 N i gs.
and 4B can be forne Lﬁﬁe helgtﬁgg % g gﬁ%wﬁhghr?ggoﬁ é?? Q§L$4%2 Flgs
4A and 4B, bylsettnngprhetegnf.u yheat tbe widtheodt the & ri@ tltﬁ'éApc;rSt i on

havi ng t he na%ig%ﬂhﬁtrkﬂemhgﬁhhaBé “hiadisRg i$UG 0 28t HleRomdst he winding jig
29, the ribbon core with sem-circular cross-section as shown in

Figs. 4C and @EPE@RiBated¥nBaxiBymyi gRel FOPVEFSRGYrwherphde ddddd RFfL and
winding a stri{Rehg¥eNg 102A is maximum, the width of the strip 102B

becomes approximately'minimum to alternate the slip
magnitude to cause greater slip magnitude at greater

10 tension; the tensions applied to the strips 102A and
102B are to be balanced. Accordingly, it is sufficient
to slightly lower the driving force for the strip 102A
without decreasing the accurate cutting of the strip
102B by the slitter unit 120. Note, if the strip 102aA

15 is driven independently with a constant torgque, the
balancing effect is lost and an excessive large tension
is applied to the strip 102B, so that the strip 102B
may be released. Furthermore, a fluctuation in the
resistance is caused by the slitter round teeth.

20 Therefore, driving the strips 102a and 102B at equal
speed, and slightly lowering the driving force of the
strip 102a, for example is desired even if there are
three or more strips to be cut. '

* Figure-14 shows -a modification of a sll*ter unit

25 provided for the cutting apparatus for the strip .of the

ihben core according to the present invention. As
shown in Fig. 14, the slitter unit 110", which is
provided with slitter round teeth 118 and 119 is
controlled the directions of the slitter round teeth 118,

30 119 about a rocking shaft 115 for enabling to cut the
predetermlned curved configuration. _

On the other hand, the mechanism to vary the
direction of the slitter round teeth 118 and 119 has
inherent tendency to cause vibratory rocking motion due

35 to principal of rocking mechanism or slight play and so
forth, in comparison with the general slitters.
Therefore, in the slitter unit 110" shown in Fig. 14,



. configuration gradually reducing the width, the ribbon core with the
circular cross section can be fornmed. 35 Fi gures 5A and 5B show a
manner of mounting coil bobbins to the ribbon core shown in Figs. 4A and
4B. Nanely, Figs. 5A and 5B shows a nmapngg—of setting the cylindrical
coil bobbin 210 to the ribbon core 200 with circular cross-section, and (b)
illustrates the condition, in which the two coil bobbins are set for the

ri bbon core 20Dangpel sv hté#0ga2@0116b are prégidédwati appbgitBAsitiee of

eyl indrical cdie DOPALO.21000A% fosel1gh! cul ar, £on! LOMpaLLOR S ERar at ed

into two al ong ongl udlna |rect|on and provi covering a
ri bbon core 200”%#1m9a$%¢f%ulh§ tpodamBeriboatiqne cBY| thébhi At210 is

nounted on the,didhon gossEpie eaou%faagég@ﬁéyfééaihggsb\e@al nt gpkagi ng
Furt hernore this cojl bin_210, the w nding

surfaces 2 rofatin
390 19 w0t S ARTREE b 62 ponh, LEbh Pan iroRERLEa Ot s HBRBAESSNERR | n
Fig. 5B. example, and the dampers 116a and 116v are fixed to the

movable base (111).
Figures 15A and 15B show an example of practical
construction of the slitter unit shown in Fig. 14. As
10 shown in Fig. 15A and 15B, the dampers 1l16a and 116b are
provided for the slitter section in the conventional
cutting apparatus for the ribbon core strip discussed
with reference to Figs. 1 and 2. Note, Fig. 15A is a
front elevation, and Fig. 15B is a side elevation. 1It
15 should be noted that the dampers 116a and 116v are
fixed to the movable base 13b through stays 117, 117b.
As set forth above, the strips 102a, 102B, 102a',
. 102B*' as shown in Figs. 12A and 12B can be obtained.
Note, as shown in Fig. 12B, only two sﬁrips 102a*' and
20 102B' require three slitter units, and both sides of the
material are not used. However, in general, the both
side portions frequently have problems with regard to
confiquration and composition, and high quality can be
maintained by avoiding. such defective portions from the
25 strip and disposing the same as the unnecessary -
materials 102C*'.and 102%. Therefore, the strips 102A°’
and 102B' of Fig. 12B have high quality magnetic
characteristics.
Figures 13A and 13B show the ofher examples of
30 strip materials to be cut by the cutting apparatus for
the strip of the ribbon core according to the present
inventidn.
The strip 302A shown in Fig. 132 is cut by 2
slitter units, and the strip 302B shown in Fig. 13B is
35 cut by 8 slitter units. Note, in case that the strip
302B shown in Fig. 13B is to be cut, it is possible to
cut with 4 slitter units by providing 2 sets of slitter



-Figure 6 shows an exanple of the slitter edge 15 provided for the cutting
apparatus for the strip of the ribbon core according to the prior art,

Figs. 7A and 7B show anot her exanple of the slitter edge provided for the
cutting apparatus for the strip of the ribbon core according to the prior
art, and Figs. 8A to 8C show 20 exanpré&d of the strip materials cut by the
cutting apparatus for the strip of the ribbon core using the slitter edge
shown in Fig. 7A and 7B, The cutting apparatus shown in Fig. 6 is
constructedgt5°H86etF86P FOanG3Cac O §hegsddttegungdsos "g4: 91, 92, 93,
94 ) for cutting naberichle Bthkirchaade ponwietied onan 1Iives e iwthadeddsry f or

t he appar at us a_kn_ELg to . JALso, t cutting apparatus shown in
Figs 7A and 7§§P§¥gggsfgﬁcﬁgg%gé g@el égpegﬁﬁsePﬁﬁF@ngHﬁﬁ?ﬂﬁﬁﬁﬁf%é{9
(8l1a, 82a, 83§h39§a9u92apf9338 81bece2isaryo madsyiadlilis 9@ uedy f or
cutting the nptggbakehibhadr mBAYVhLdeHois iHHR . SCES O afpld N4 D the
traveling direction of the material. COnsequently, as sho I'n 'Flgs. 8Ato
8C, a pluralit9sef o8t Ehpssso2R wibhpthicknessn ofe Ocdt M ewdtinge. |t

shoul d be notedthh@iniflim unnecessary material width of 0.3 mm is
possible. If the unnecessary material is put in the
disposing box or so forth without any process, the

10 volume can become substantial. However, when the

unnecessary material is wound, since the brittle high
silicon steel of 0.3 mm width can be easily sheared to
make it difficult to continuously wind. On the other
hand, when the unnecessary material is cut into small

15 pieces, it is possible to feed the brittle, thin and

stiff due to presence of silicon or so forth, and curled
strip to the chipping edge and stably chip at high

speed. In addition, since the width of the strip can be
fluctuate from 0.3 mm to several tens mm at the maximum,

20  the cutting edge can be easily damaged.

Figures 16A and 16B briefly show an example of an
unnecessary material processing apparatus provided for
the cutting apparatus for the strip of the ribkon core
shown in ‘figs. 10A and 10B, Note, Fig. 16A is a front

25 elevation, and Fig. 16B is a side elevation. )

-ITn this embodiment, thez unnecessary material is
basicglly processed by compression. namely, the
unnecéésary material processing apparatus 140 in the’
shown embodiment, is provided below the traveling line

30 of the material 102. The unnecessary material
processing apparatus 140 is designed to crush the
unnecessary material 102C with two rollers 14la and 141b
with chamfering grooves.

As shown in Figs. 16A and 16B, the unnecessary

35 material processing apparatus 140 is designed to pass
the mass form unnecessary material 102C between the

rollers 141la and 141b which are driven at low speed,



.35 Figs. 8Ato 8C, the hatched portions represents unnecessary materi al

| eft after cutting the strips 202A, 202B and 202C. -12- Figure 9 shows
anot her exanple of a cutting apparatus for a strip of a ribbon core
according to the prior art, and is desi.gpad-to certainly obtain the

predet erm ned cross-sectional configuration when the 5 strip is wound on
the wwnding jig. As shown in Fig. 9, the strip nmaterial 2 wound in the coi
formis cut byaadpetjhrug)fccﬂi;irtdsfsred Ourmh tteetsh dhisd, itHe piwbkdn iijs 2ibwand the

unnecessary nma erl aI exa Vi ensl on S
té%%ls Hhe fglt 'al é%%%éeﬂﬁ%ﬂ eréké [g%§$ﬁ%§ ﬁb

The 10 strip 2 isterrporarl on a
the reference sefrertds? dd@rtcﬂreze abetﬂweﬁm&sr@elt@ﬁt dr4h‘ébrartﬁetle‘c1th fep the ckness

of the malerlaheds %bd)eweé; TPl [Plnid] st IdyheGHdd NG Ml Rerlor
cutting the strlp contr Ing t
width o the unnecessary material fluctuates from 0.3 mm
to several tens mm, for example, 2 chamfering grooves
are provided for each rollers 1l4la and 141b in the
shown embodiment of the unnecessary material processing
apparatus. By these chamfering grooves, even when the
10 width of the unnecessary material varies substantially,
the unnecessary material can be certainly chamfered.
Furthermore, the unnecessary material processing
apparatus 140 comprises a magnet roller 143 for
certainly guiding the unnecessary material, and an edge
15 144 for separating the drawn unnecessary material from
the magnet roller 143, By the, the unnecessary

material 102 even curling or broken can be certainly
'/

fed to the rollers 1l4la and 141b\§E§EEE:E§EE?~§EE€E:>

Needless to say, the chamfering grooves formed—or the
20 rollers 14la and 141b is not specified to 2.

The shown embodiment of the cutting apparatus for
the ribbon -core strip, as set forth above, is, of course,
applicable for the cutting apparatus for the ribbon core
strip illustrated in Figs, 1 and 2 or for the cutting

25 apparatus for the ribbon core strip in Fig. 9, and so
forth. ‘ S

As described above, in the cutting apparatus for
the ribbon core strip according to the present
invention, -a plurality of slitter units are arranged

- 30 with off-set in the traveling direction of the strip
material, and the angle of cutting the strip of each of
the slitter 'init can be controlled independently.
Furthermore, by upwardly or downwardly rounding above
one of the cut strip relative to the traveling line of

35 the other cut strip, it becomes possible to provide a
plurality of rollers and the strip width detecting

devices, and enables precisely cutting a plurality of



15 novabl e base (not shown), on which the slitter round teeth 8 9 and so
forth are provided, 54 denotes a notor for driving the tenporary w nding
reef 55. Also, the reference nuneral 56 denotes a start switch for the
driving notor, 57 denotes a |length neasuring device for 20 generating pul se
signal corresponding to rotation of the Z +tter round teeth 8 and 60
denotes a nunerical control unit. The nunerical control device 60 conprises
an A/D converter 61 for A/D converting the output signal of 25 the

t hi ckness det &&TGPSAN @Me GAMROM 63, RAM 64, |./0 65 and so forth.. The

Totor 53 i s cont I ol Ivaghy0rhldeel pasi 62 i s A Ao Slnd s 18F clieSsr del et or 52
and the output, of the I'ength neasuring device 57, for adjusting the cutting
width of the fvehtign T‘Wg?é%eorfé?n%ﬁrrél%%m%wta;ﬂﬁa&aaﬁ\{kns ofr@metRe bbon
corg strip, Zh@mijtn a‘?icﬂ_.scﬂxplej o AAHYE %é&rﬁ@mﬁiﬂ@érﬁ&ﬂor@b?ﬁd‘ ihe | ]
predet erm ged _crossr sectianal .confiquration when the strip is wound on the
winding ji 8 E&og’?‘?e S r?é’%g?&ﬁfﬁo%n Fr Y RARTSHy 30VR N3 eYip 2B
35 correspondilagited: Ho [tdregtdpearid iichiegimebinaftd estriled in this :

specification, except as defined in the appended clainms.



. 2b." As deseri-bed-above there.are various proposal ... -13- for the cutting
appar at us for the ribbon core strip (cutting apparf~_*"“*“ 3 of the

ri bbon core mmeeniEﬁE practical operation f HAS BN 1] bbon
ncounters the 5 fol | ow Fe=p CTIY
f the operatidm efficiency and et errEEAel d,

core strip, t
‘it is required to cut two or nore strips (forned strip material) from one

solved. At fi

strip material. Nanely, the apparatuséﬁggﬁgised with reference to Figs. 10
1 to5Bis not satisfactory in this p urther, in order to accurately
cut the strip with stabilizing of the strip in transverse direction, it is

required to provide UIdeITX|éﬁé%iﬁ%FgB At L & adydy fb t SF gupstream
and downst ream)_ of t%e slitte 1?éroundteeth) ﬁg%ever it is
difficult tCJEﬁ#QPRﬂa%Pre for obtalnlng a predetermined configuration

of ribbon core materials (102A, 102B) by cutting
traveling strip material (102) by means of a plurality

§ of slitter units (110, 120), characterized in that said
slitter units (110, 120) are arranged in off-set
positions in the traveling direction of said strip
material (102), and one (102a) of the strip material
cut by each of said slitter units (110, 120) is fed

10 upwardly or downwardly rounding about a traveling 1line,
through which the other (102B) of the cut strip material

is fed.
2. A cutting apparatus for a strip of a
ribbon core as claimed in claim 1, wherein an angle for

19 cutting said strip material (102) of each of said
slitter units (110, 120) is independently controlled.

3. A cutting apparatus for a strip of a
ribbon core as claimed in claims 1 or 2, wherein said
cutting apparatus for the strip of the ribbon core

20 further comprises a plurality of width detecting means

(161, 162) for detectiag a width of each of said ribbon
core materials (102A, 1028} cut by said slitter units
(110, 120). -
4. A cutting apparatus for a strip of a -

25 ribbon core as claimed in any one of the preceding
claims’, wherein guide rollers (152a, 152b, 153a, 153b;
156a, 156b, 157a, 157b) are provided'upstream and
downstream of each of said slitter units (110, 120).

5. A cutting apparatus for a strip of a

30 ribbon core as claimed in claim 4, wherein some (153a,
156b, 157b) of said gquide rollers include width
variation following means for following variation of the
width of said strip materials (102),.

6. A cutting apparatus for a strip of a

35 ribbon core as claimed in any one of the preceding

A




;plurallty of rol | er for a single plane on which a plurality of strips

h
travel . Namefr laged i scussed with referencefft
difficult to i mmedi ately before and af{
edge. Bel ow, nbodi nents of a cutting appa

of a ribbon core according to the preSéﬁ% Tnvention wi || be expl ained, W th
reference to the acconpanyi ng draw ngs-. Fi gures 10A and 10B

fragnental |y show an ephogi PENL.0f & cgaiahg%fgegﬁaw%g (1Bo! RIRY, SOr°

strip according to the present A e Rt
the cutting appRmRXLses addPEH-§. OEOBlittarsrq@néltvathohllﬁerbb9, LR8Fi gs.

10A and 10B, 3£)29ihearﬁé@é@ﬂé%é‘é‘@ﬁ(ﬁil10?29?”1%@1?1:%%" gai?drrg 5eFi gk formed
of a flat rolled. nmagnetic itee orth and 0 denote

slitter units,StHgtanor RRd ket L%ﬁ%ce%%%ry 1281 e} 280 - prBdcSuthEng
appar at us. 5Fi guitdish 1ddnanell 1ily ateans e(w12 priexpl aiap ng2e he1 3%, opgaati on of

the siitter edge |fodle, FEAL WoPRRELEISE Lola NS SEIL POl PiF1 L] PPON cOre

shown in Figs

121) in transverse direction of said strip material

(102).

7. A cutting apparatus for a strip of a

10 <ribbon core as claimed in claim 6, wherein said slitter
unit (110, 120) further comprises damping means (116a,
116b) for damping the vibration of said slitter round
teeth (118, 119; 128, 129).

8. A cutting apparatus for a'strip of a

15 "ribbon core as claimed in anj one of the preceding
claims, wherein said cutting apparatus for the strip of
the ribbon core further comprises drive means for
driving a Plurality of strip materials (102A, 102B) cut
by said slitter units (110, 120),

20 said drive means comprises a first
driving roller (158a) fixed to an axle (160a)
rotatingly driven by a driving motor (160), and a
second driving roller (158b) rotatably provided
relative to said axle (160a) and rotatihgly driven by

25 said first driving roller (158a) through a fricticﬁ
member (159), and drives so that the tensions of the
cut strip materials (102A, 102B) become uniform.

"9, A cutting apparatus for a strip of a
ribbon core as claimed in any one of the preceding

30 claims, wherein said cutting apparatus for the strip of
the ribbon core further comprises an unnecessary
material processing means (140) for processing an
unnecessary material (102C) of the strip material (102),

.said unnecessary material processing means (140) being

35 located above or beneath the traveling line of the

strip material (102). .

10. A cutting apparatus for a strip of a

NN o



-10B. Not e, hovvs the operation of the slitter - 14- edge in the

cutting appa dobon core strip (cutt Syt Y ~the strip
of the rlbbo n 10A and 10B, and Fijp. fiBHEEbHASQmENa,ion on
the slitter t|ng apparatus enpl o nqtl'iEEbAGEalltte units.
Nanely, in the cuttlng apparatus for thé®Tbbon core StT e Fi g.

11B, 3 slitter units are arranged offsetting in the traveling dlrectlon of

Lhe materi al Mbunl Gi desiaethdd B JSERSCSHAe SRR | o the angl e

of cutting the material 102. Note he broken 1ine
represents a MNMEGRASARY Material Bragrssing t@aﬂ%uWQbeﬁW’thﬁt he

material 102. dongrigfes Hhabd Oblide auise f&!l@érstalﬁ-ﬂfy ?
provi ded dommiﬁ{eantof the slitter un|t 110 can be negl ecte y, since

the materi al i“om’rﬁf"tst'?éa%ﬁ |“t"’t1'e‘?rltf’n]i t ¢ 104F b 1l raébt%‘tﬂ% o(]t‘h‘b) Fexter
unit 120 bgcomepastatiingl G2 afMrescexsdingatfeditel (102C) from said

magnet roller (143).

11. A cutting apparatus for a strip of a
ribbon core as claimed in claim 9, wherein said
unnecessary material processing means (140) is adapted

10 to crush the unnecessary material (102C) by means of two
rollers (l4la, 141b) with chamfering grooves.

L



slitter u Qggerlal 102 directed to the s
require curacy. Therefore, the guide
provi ded m\m;rﬁ of the slitter unit 110 can b;
12A and" es of strip nateoéﬁls to be cu

.y t he cuttlng
apparatus for the strip of the ribbon c “according to the present

I nvention. Note, Fig. L.2A shows the configuration of 25 the strip cut in
the manner illusggarefici RpPhfaTdsAroRNBuTrdncl3BrEBOMATERS AGORYI gur ati on of
the strip cut in 12A and
12B are il ustraPEHRARITKeOFQSEIETER] UNEZSe TONOBRBINGAGPLUBARAT Ydi r ect i on.
30 As shopp RmBEosScoﬁQAMAiﬁﬁxand ihAonENGPERAYELNNGIGHT I p materi al
(material) 102 |§ gg{ i Bﬁueternlneu configurations—of—Titbon core
strips 102A and 8 S—of a plurality of the slitter units 110 and
120. A plurality of slitter units 110 and 120 for cutting the 35 materi al
102 are arranged nutually off-setting in the traveling direction of the
material 102. Each slitter unit 110 and 120 are designed to be

i ndependent | y

.ABSTRACT OF THE DISCLOSURE

A cutting apparatus for a strip of a ribbon core
comprises a plurality of slitter units (110, 120) for
cutting traveling strip material (102) into a
predetermined configuration of ribbon core materials

5 (102a, 102B). The slitter units (110, 120) are arranged
in off-set positions in the traveling direction of the
strip material (102), and one (1022) of the strip
material cut by each of the slitter units (110, 120) is
fed upwardly or downwardly rounding about a traveling

10 line, through which the other (102B) of the cut strip
material is fed. Therefore, guide rollers (152a, 152b,
‘i53a, 153b; 156a, 156b, 157a, 157b) can be provided
upstream and downstream of each of the slitter units
{110, 120), and a width detecting means (161, 162)-can -

15 be provided fcr each of thc ribbon cbre materials (1022,
102B), so that a plurality of ribbon core materials
(102X, 102B) can be formed in one time with high

precision.



-15- controlled the angle of cutting of the material 102. Furthernore, as

" can be clear fromFig. 10B, by neans of the roller 155 provided above the
traveling line of the material, one of the material 102B cut by the slitter
5 unit 110 and 120 is fed in a manner upwardly roundi ng about the traveling
line of the material through which the other cut material 102A travels.
Note, as shown in Fig. 11B, in the cutting,apparatus having 3 slitter

units, for exanple, the one of the cut naté | (102A") 10 cut by the
slitter unit 120" is fed in the nmanner upmara y roundi ng about the
traveling line of the other cut material (102B'). In Figs. 10A and 10B, the
reference nunerals 161, 162 denotes width detectors conprising a |light
source 15 and a photo detector, and in practice, the width detector 161
detecting the width of the travellng ri bbon core strip 102A and the width

detector 162
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.detecting the width of the traveling ribbon core strip 102B. Nanely, the
light fromthe |ight source provided 20 below the strip is picked up by
means of a canera with an imge sensor and a di nension data of the shadow
(dark portion) of the imge corresponding to the strip width, is fed to a
conputer. In the conputer, a difference of the predeterm ned width and the
actual 25 width for shifting the novabl e bage riving notor (112, 122) over
a magni tude necessary for correcting an err/y/d't may be possible to add or
subtract with respect to a position conmmand: % S correcting operation is
required for every strips, continuously or, 30 alternatively only at the
position where the width of the strip beconmes maxi mum Thus, in the cutting
apparatus for the ribbon core strip of the shown enbodi nent, since one of
the material 102B cut by each of the slitter unit 110 and 120 is fed
upwardly 35 roundi ng about the traveling line of the other cut materi al
102A, a plurality of rollers and. the mﬁT:h‘d eiZOrs can be provided for
each of the strips 102A ] {j.

5b,6b—
912 | rm-'/ﬂ
10b~ i |10a 20
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601 | 7| |
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- 16- and 102B. Furthernore, in the traveling direction of the strip
material, respective guide rollers 152a, 152b, 153a. 153b, 154a, 154b:
156a, 156b, 157a, -1547b are.5 provided upstream and downstream of each of
the slitter unit 110 and 120 to enable precise cutting of the material 102.
In practice, at the upstreamof the slitter unit 110, guide rollers 152a
and 152b are provided at both sides of the strip nmaterial 102 fed 10
through the rollers 151a and 151b, and at t gommstrean1of the slitter
unit 110, the guide rollers 154a and 154b f6r1 ol ding both sides of one of
the cut material 102 (strip 102B) cut by the slitter round teeth 118, 119
and guide rollers 153a and 153b are provided for 15 hol ding both sides of
the other material 102 ( strip 102A). On the other hand, at the upstream
of the slitter unit 120, guide rollers 156a and 156b are provided, and at
t he downstream of the slitter unit 120,

Fig,3A
20

Fig.3B

2A

Fig.3C
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:the guide rollers 157a and 157b are provided. Note, for 20 part of the
guide rollers 154a, 154b, 156a, 157v, springs are provided to enable to
follow variation of the width of the material 102 (strip 102A, 102b). Each
slitter unit 110 (120) conprises a pair of slitter round teeth 118 and 119
(128, 129) for «cutting 25 the material 102, a novable base 111 (121)
nmounting a pair of slitter round teeth 118, 119 (128, 129), and cutting

wi dth controlling sections 112, 113, 114 (1é 7 123, 124). Nanely, the
cutting width controlling section conprises”a ive notor 112 (122), a
shaft 113 30 (123) and a feeding screw 114 (124). A pair of slitter round
teeth 118, 119 (128, 129) provided in opposition across the material 102
are controlled in the width direction of the material 102 to cut the strips
102A and 102B into the predeterm ned configuration. Note, 35 the reference
nuneral s 102C denotes the unnecessary material left after cutting the
predeterm ned configurations of the strips 102A and 102B fromthe

Fig.4C
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.- 17- material 102. This unnecessary material 102C is processed by the
unnecessary material processing apparatus 140. On the other hand, the
strips 102A and 102B and so 5 forth to be cut by nmeans of the cutting
apparatus for the ribbon core strip have a narrow wi dth and are curved.
Furthernore, since the slitter units 110, 120 and so forth are provided a
swi ng nmechani smand so forth for varying directions of the slitter rouhd
teeth 118, 10 119; 128, 129, errors inevit%ik/ occur with respect to the
i”s ﬁéssible to automatically

predeterm ned cutting width. Therefore, it
correct the width into a correct width by adding or subtracting for

position command of the cutting wi dth adjusting nmechanismof the 15
slitter unit when dinmensional error is present relative to the
predeterm ned wi dth, by measurenent of the width of the cut strips in order
to correct an error in the strip. On the other hand, in the case that a
plurality of strips are to be cut, a width di nensi on neasurenent

Fig.bA
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20 of each strip is taken to independently effect the correcting operation
for each of the slitter units. It should be appreciated, that the slitter
units 110, 120 and so forth can be nodified in varions fashions. For
exanpl'e, though it is possible to enploy the 25 conventional slitter
section as shown in Figs. 1 and 2, -it is also possible to provide a danper
for the conventional slitter section. Ont ther hand, as shown in Figs.
10A, 10B and 11A, the strips 102A and 1028“??% differentiated with 30
respect to the nunber of rollers to pass. h ﬁefore, the resistance in
traveling for respective strips is different. Practically speaking, the
strip 102B passes through four nore transverse guide rollers (156a, 156b,
157a, 157b) than the strip 102A. Therefore, the strip 35 102B exertes
approximately three tinmes greater contact resistance on the guide rollers,
whi ch are depressed to follow the variation of the width. Therefore, if a

Fig.6
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- 18- driving roller is comon to the strips 102A and 102B, the magnitude
of a slight slip upon driving becones greater at the strip 102B t hereby
gradually releasing the strip 102B and concentrically causing tension on 5
the strip 102A and possible shearing in the vicinity of the portion of the
strip 102A having the mninmumw dth. Al so, accurate cutting of the strip
102B by the slitter unit 120 may not occur. In order to avoid this, for
exanpl e, the driving 10 force of the strip7J02B is directly acted thereon.
On the other hand, the driving force of the/stl6ip 102A is transnitted
through a friction material or so forth with separating fromthe driving
roller so as to transmt the driving torque with an appropriate slip. 15 By
this, uniformtension can be provided for the strips 102A and 102B. Nanely,
in the cutting apparatus shown in Figs. 10A and 10B, the strip 102A is
driven by the driving rollers 158b and 158d, and the strip 102B is driven
by the driving rollers 158a and 158c. Note, a 20 friction nenber 159 is

di sposed between the driving |
Fig.7A

81a,82a,83a  81b,82b,83b

91a,92a,93a  91b,92b,93b

Fi1g.7B
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rollers 158a and 158b. In practice, as shown in Figs. 10A and 10B, the
driving rollers 158a and 158b are provided on the shaft 160a driven by the
driving notor 160. The driving 25 roller 158a for driving the strip 102B
is fixed to the shaft 160a for directly transmtting the driving force of
the driving notor 160 to the strip 102B. On the other hand, the driving
roller 158b for driving the strip 102A is sphtyated for free rotation
relative to 30 the shaft 160a. The driving hEe of the driving notor 160
is transmtted to the driving roller 158b is transmtted fromthe driving
roller 158a via the friction nenber 159. Accordingly, for exanple, when
concentric tension is applied to the strip 102A, by the 35 slit between the
driving roller 158a and the friction nenber 159 or slip between the
friction nmenber 159 and the driving roller 158b, the driving force on the
driving roller 158b is lowered. As a result, uniform

Fig.8A
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‘tension can be applied for the strips 102A and 102B. However, in the case
shown in Figs. 10A, 10B and 11A, in practice, when the width of the strip
102A is 5 minimum the width of the strip 102B becones approxi nmately

maxi mum and conversely, when the wdth of the strip 102A is maxi num the
width of the strip 102B becones approximately mninumto alternate the slip
magni tude to cause greater slip magnitude at greater 10 tension; the
tensions applied to the strips 102A and 1028 & e to be bal anced.
Accordingly, it is sufficient to slightly | &wdb the driving force for the
strip 102A wi thout decreasing the accurate cutting of the strip 102B by the
slitter unit 120. Note, if the strip 102A 15 is driven independently with a
constant torque, the balancing effect is |ost and an excessive | arge
tension is applied to the strip 102B, so that the strip 102B nay be

rel eased. Furthernore, a fluctuation in_the resistance is caused by the
slitter round teeth. 20 Therefore, driqzﬁqbtggﬁarips 102a and 102B at

equal speed, and slightly lowering the dri'vi orce of the strip 102A, for
exanple is desired even if there are
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.three or nore strips to be cut. Figure-14 shows a nodification of a slitter
unit 25 provided for the cutting apparatus for the strip of the ribbon
core according to the present invention. As shown in Fig. 14, the slitter
unit 110", which is provided with slitter round teeth 118 and 119 is
controlled the directions of the slitter round teeth 118, 30 119 about a
rocking shaft 115 for enabling to cut the edeterm ned curved
configuration. On the other hand, the nechﬁﬁk§é1to vary the direction of
the slitter round teeth 118 and 119 has i nhérenrt tendency to cause

vi bratory rocking notion due 35 to principal of rocking mechani smor slight
play and so forth, in conparison with the general slitters. Therefore, in
the slitter unit 110" shown in Fig. 14, -20- danpers 116a and 116b are
provi ded at opposite sides of the slitter round teeth 118, 119 with respect

to the
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rocki ng shaft 115 to danp vibration. By this, it becones possible to

i ncrease .the feeding speed. Note, 5 the danper 116a and 116b can conpri se
oi | danpers, for exanple, and the danpers 116a and 116v are fixed to the
novabl e base (111). Figures 15A and 15B show an exanpl e of practical
construction of the slitter unit shown in Fig. 14. As 10 shown in Fig. 15A
and 15B, the danpers 116a and 116b are prqvi ged for the slitter section in
t he conventional cutting apparatus for the Xifgbon core strip discussed with
reference to Figs. 1 and 2. Note, Fig. 15A'is a front elevation, and Fig.
15B is a side elevation. It 15 should be noted that the danpers 116a and
116v are fixed to the novabl e base 13b through stays 117, 117b. As set
forth above, the strips 102A, 102B, 102A', 102B' as shown in Figs. 12A and
12B can be obtained. Note, as shown in Fig. 12B, only two strips 102A' and
20 102B' require three slitter units, and both sides of the material are

not used. However, in general, both side portions f L'y have
problenms with regard to configuriatign and conposition, and:hiah gquality can
1|
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*mai nt ai ned by avoi ding such defective portions fromthe 25 strip and

di sposi ng -t he sane as the unnecessary materials 102C and 102". Therefore,
the strips 102A° and 102B' of Fig. 12B have high quality magnetic
characteristics. Figures 13A and 13B show the other exanples of 30 strip
materials to be cut by the cutting apparatus for the strip of the ribbon
‘core according to the present invention. The strip 302A shown in Fig. 13A
is cut by 2 slitter units, and the strip 3028/5hown in Fig. 13Bis 35 cut
by 8 slitter units. Note, in case that the sfrlg® 302B shown in Fig. 13Bis
to be cut, it is possible to cut with 4 slitter units by providing 2 sets
of slitter -21- round teeth for each of the slitter units. On the other
hand, conventionally, the unnecessary material are wound, cut into snall

pi eces or conpressed.
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+The amount of the unnecessary material is naturally 5 preferred to as small
as possible. For exanple, in case of the strip with thickness of 0.3 mm
cutting with mni mumunnecessary material width of 0.3 mMmis possible. If

t he unnecessary material is put in the disposing box or so forth w thout
any process, the 10 volune can becone substantial. However, when the
unnecessary material is wound, since the brjttle high silicon steel of 0.3
nm wi dt h can be easily sheared to make it dh iéU|t to continuously w nd.
On the other hand, when the unnecessary nateri is cut into small 15
pieces, it is possible to feed the brittle, thin and stiff due to presence
of silicon or so forth, and curled strip to the chipping edge and stably
chip at high speed. In addition, since the width of the strip can be
fluctuate from0.3 mmto several tens nmat the maxinum 20 the cutting
edge can be easily danmaged. Figures 16A and 16B briefly show an exanpl e of
an unnecessary material processing apparatus provided for the cutting
apparatus for the strip of the ribbon core shown in Figs. 10A and 10B.

Note, Fig. 16A is a front

302C

\
302B

302A  302C
3028

302C
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_ 25" elevation, and Fig. 16B is a side elevation. In this enbodiment, the
unnecessary material is basically processed by conpression. nanely, the
unnecessary material processing apparatus 140 in the shown enbodinment, is
provi ded below the traveling line 30 of the material 102. The unnecessary

mat eri al processing apparatus 140 is designed to crush the unnecessary
material 102C with two rollers 14l1a and 1?'b ith chanfering grooves. As
shown in Figs. 16A and 16B, the unnecessa é/jMAnaterial processi ng
apparatus 140 is designed to pass the nmass’f unnecessary material 102C
between the rollers 141a and 141b which are driven at | ow speed, -22-
and thus conpressed. In this case, the problemis how to establish the
initial chanfering. It is required to set the distance between 2 rollers
141a and 141b to be less than or equal to 0.3 nm In contrast, since the
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.5 width of the unnecessary material fluctuates from0.3 nmto several tens
mm for exanmple, 2 chanfering grooves are provided for each rollers 1l4la
and 141b in the shown enbodi ment of the unnecessary material processing
apparatus. By these chanfering grooves, even when the 10 w dth of the
unnecessary material varies substantially, the unnecessary material can be
certainly chanfered. Furthernore, the unnﬁges ary material processing

appar atus 140 conprises a nmagnet roller {/fs certainly guiding the
unnecessary material, and an edge 15 144 or! eparating the drawn
unnecessary material fromthe nagnet roller 143. By the, the unnecessary
mat erial 102 even curling or broken can be certainly fed to the rollers
141a and 141b at the |ower side. Needless to say, the chanfering grooves
formed on the 20 rollers 14l1a and 141b is not specified to 2. The shown
enbodi mrent of the cutting apparatus for the ribbon-core strip, as set forth
above, is, of course, applicable for the cutting apparatus for the ribbon

core strip illustrated in Figs, 1 and 2 or for the cutting 25 apparatus
for the ribbon core r{p i +gA 9, and so . '
FigasA™ ™ Fig.15B
no" .
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. forth. As described above, in the cutting apparatus for the ribbon core
strip according to the present invention, a plurality of slitter units are
arranged 30 with off-set in the traveling direction of the strip material,
and the angle of cutting the strip of each of the slitter unit can be
controll ed i ndependently. Furthernore, by upwardly or downwardly roundi ng
above one of the cut strip relative to thejgraveling line of 35 the other
cut strip, it becomes possible to provide aphgrality of rollers and the
strip width detecting devices, and enables precCisely cutting a plurality of
- 23- strips in one tinme. Many wdely differing enbodi nents of the present
i nvention may be constructed w thout departing fromthe spirit and scope of
the present invention, and it should be understood that the present
invention is not

Fig.16 A
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limted to the specific enbodi ments described in this speci fication, except
as deflned I n the appended cl ai ns. 24 | claim Mo Rrg—apar at us

for a strip of a ribbon core for obtaining a prede i on of
ri bbon core material (102A, 102B) by cutting traveji (102)
by neans of a plurality of slitter units (110, 120 ifn t hat
said slitter units (110, 120) are arrangeglin of f-sq f he
traveling direction of said strip material (102), i bbon
core material (102A) of the strip materials cut b s (110,
120) is fed to a dursinGAVPARAQUSI PORACOTINSCOSRTPr MATERIGE BYatler i al

G ttorent f1om SREPTAECIT, Ok SLrkTek [yils ro paAdaN & Shgdlrrrde (o

different from sa'1>
strip of ari beI’OE:d!HmNCCGRErEUATEREABSrrIN OWEe ORERATION WISt traveli ng

line is | ocated PV EbYs Py downwar dl'y roundi ng about said second
traveling line. %ﬁL——A—é%g%+ﬁg—apparatus for a strip of a ribbon core as
claimed in claim1, mhereln guide rollers (152a, 152b, 153a, 153b, 156a,
156b: 157a, 157b)

ABSTRACT OF THE DISCLOSURE

A cutting apparatus for a strip of a ribbon core
comprises a plurality of slitter units (110, 120) for
cutting traveling strip material (102) into a
predetermined configuration of ribbon core materials

5 (102A, 102B). The slitter units (110, 120) are arranged
in off-set positions in the traveling direction of the
strip material (102), and one (102A) of the strip
material cut by each of the slitter units (110, 120) is
fed upwardly or downwardly rounding about a traveling

10 line, through which the other (102B) of the cut strip

material is fed. Therefore, guide rollers (152a, 152b,
'i53a, 153b; 156a,_1$65;~157a, 157b) can be provided
upstream and downéﬁ@ésﬁ'of each of the slitter units
{110, 120), and a yﬂdth ‘detectingimeans (161, '162)-can

15 be provided.fcr'ea%hiof the. rlbbon cﬁre materials (1022,
102B), so that a Piu§§1}§yw9fw§1bpon core materials
(1025; 102B) can bé"forméd in one time with high

precision.

Figure 10B



are provi ded upstream and downstream of each of said slitter uni ts (110,
120). 4. A cutting apparatus for a strip of a ribbon core as clained in
claim 3, wherein sone (153a, 156b, 157b) of said guide rollers_j ude

wi dth variation follow ng neans for follow ng vard-aid h of
said strip material (102). 5. A cutting appara EE?L a ribbon

core as clained in claiml1l, wherein each of saidlislfftter units (314, 120)
conprises a pair of slitter round teeth24118, 119 128,,%1;@@199& abl e
base (111, 121) nounting said pair of slitter roupdl teeth (118, - 128,
129), clgkalitng Wi dth controlling nmeans (112, 112, {1k ;. 123, 124y for
controlling novenent of said novable base (111, 121) in tr ection

of said 25 strip material (102), and danping 1 16{;1, 1 16b) for

denpinoythe X B ot Shhd (47l R 8 bl e Ve i £

wher ei n sai dpreddtenginedacaifigufdtion hef $ibdn OforchenatdN (PO2L, fLO2BP by

conpri ses dr(izl\llf?ﬁnnge}:gg.vél(ijrrlg dsrt|r1\£>I gr?a&er?allu(r la()|2|)t %yorfnezltnrsI gf rg.atpellr,l:lrsilallitsy (o:iL'oszl'iAi\:’ter
units (110, 120), characterized in that said slitter units (110, 120) are
arranged in off-set positions in the traveling direction of said strip
material (102), and at least one ribbon core material (102A) of the strip
materials cut by said slitter units (110, 120) is fed to a first traVeIing line
and the other ribbon core material (102B) of the cut strip material is fed
to a second traveling line different from said first traveling line.

2. A cutting apparatus for a strip of a ribbon core as claimed in claim 1,
wherein said first traveling line is located on upwardly or downwardly
rounding about said second traveling line.

3. A cutting apparatus for a strip of a ribbon core as claimed in claim 1,

. wherein guide rollers (152a, 152b, 153a, 153b, 156a, 156b: 157a, 157b)
are provided upstream and downstream of each of said slitter units (110,
120).

4. A cutting apparatus for a strip of a ribbon core as claimed in claim 3,
wherein some (153a, 156b, 157b) of said guide rollers include width
variation following means for following variation of the width of said strip
material (102).

5. A cutting apparatus for a strip of a ribbon core as claimed in élaim 1,
wherein each of said slitter units (110, 120) comprises a pair of slitter
round teeth (118, 119; 128, 129), a movable base (111, 121) mounting
said pair of slitter round teeth (118, 119; 128, 129), cutting width
controlling means (112, 112, 114; 122, 123, 124) for controlling

movement of said movable base (111, 121) in traverse direction of said
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102B) cut by 'said slitter unlts (110, 120), saig ding a

first driving roller (158a) fixed to an axle (1EWLA@EMEN%SW ven by a
driving notor (160), and a second driving rollern gifﬁo) rotat y{provi ded

relative to said axle (160a) and rotatingly driye b%gz@g@@% riving
roller (158a) through a friction nmenber (159), 4n e si ons of

ALt

the cut strip materials (102A, 102B) becone unif
apparatus for a strip of a ribbon core @8 claimgd in claim1, vvhe ein said
cutting apparatus for the strip of the ribbon core Turther-ctomprises a

plurality of stmﬂtfﬁadﬁh&b(l@@),@@dh&iaﬁﬁﬁing heans q1 16al, ec16blofer dadipingf tie@ch

of said ribbo core teri (102A, 102B) cut by said slitter units (1 10,
120) 8. | A Clhrafen ahpakeiger sRaRaLerty (biSal {PbRgR, dZS) ac ol al med in

claim lg, V"heAebﬂtt?ﬁﬁ Lﬁgg&at%& fP 3P .{>f> ribitn Séarbpaefclahmoy?oaa&ﬁf g,

further conprises a ecessary mater processi ng neans
processi ng awhmannwxﬂarqumhigaamaraﬂlm@r dhet sirip tofi theraitthboral coréOR)rtheri d

Lhe e ravel | oSty AR giea ?Ef‘&ﬁ;é%‘é?éoef'rgﬁm%aéﬁ%ﬁ%%&ee% ials JT05R."
mat eri al prof@?ﬁé%ﬁ‘%ﬁ%ﬁlﬁ%& Rirditgli Pp?a1 g@ iv%rn{ a)hdtmga

certainly guiding the Unnecessar mate an edge (144
separating tﬁesmdnmggazuernﬁiﬁa)aﬂ'mtd(lﬁ@nfaﬂm (slsﬁQb.)na@aéinglyldnvex@lhﬁ)a

driving motor (160), and a second driving roller (158b) rotatably provided

relative to said axle (160a) and rotatingly driven by said first driving roller
(158a) through a friction member (159), and thereby the tensions of the
cut strip materials (102A, 102B) become uniform.

7. A cutting apparatus for a strip of a ribbon core as claimed in claim 1,
wherein said cutting apparatus for the strip of the ribbon core further
comprises a plurality of width detecting means (161, 162) for detecting a
width of each of said ribbon core materials (102A, 102B) cut by said
slitter units (110, 120) |

8. A cutting apparatus for a strip of a ribbon core as claimed in claim 1,
wherein said cutting apparatus for the strip of the ribbon core further
comprises an unnecessary material processing means (140) for
processing an unnecessary material (102C) of the strip material (102),
said unnecessary material processing means (140) being located above or
beneath the traveling line of the strip material (102), and said
unnecessary material processing means (140) including a magnet roller
(143) for certainly guiding the unnecessary material (102C) and an edge
(144) for separating the unnecessary material (102C) from said magnet
roller (143).

. A cutting apparatus for a strip of a ribbon core as claimed in claim 8,

wherein said unnecessary material processing means (140) is adapted to
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9. "A"cutting apparatus for a strip of a ribbon cor Loed in claim
8, wherein said unnecessary material processing nean MENE to
26 crush the unnecessary material (102C) by neans of f{v&‘.c . d,

141b) with chanfering grooves. 10. A cutting appar s for a :stri\p off a
ri bbon core as clainmed in any of the preceding clains,| wie2 JUN B98anglje for
, 1120)

cutting said strip-material 9102) of each of said slfitter units (11
i s independently controll ed. '

crush the unnecessary material (102C) by means of two rollers (141a,
141b) with chamfering grooves.

10. A cutting apparatus for a strip of a ribbon core as claimed in any of the
preceding claims, wherein an angle for cutting said strip material 9102)
of each of said slitter unifs (110, 120) is independently controlled.
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